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YuudpnuuposaHubie MEeTOAB aHaiH3a BOA. ITox pexl. A-pa XHM.
Hayk 1O. I0. Jlypre. U3naHue 2-e, ucnpaBaeHHoe. M., «XuMus»,
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376 c.; 20 Taba.; 19 puC.; COHCOK JIHTepPaTyph 64 CCBUIKH.

B kHHure onucaHel HOBHe M HauGoJiee YRayHble MeTONBI aHaJH3a
Bol, pa3pa6oraHHble B cTpaHaXx — y4actHuuax C3B. ITompo6Ho
OIIMCaHBl MeTOIhl ompeflesieHHs] HauGojiee YacTO BCTPeYalOUIHXC S
B BOJax BelleCTB, B TOM YMCJe H OpraHHYeCKHX.
. [lepBoe u3anaHHe c60pHHMKA BHINYIIeHO B c¢BeT B 1971 r.

Kuura npenHasHayeHa IJs paGOTHHKOB 3aBOINCKHX Ja6oparo-
puii, 6accefHOBLIX MHCMEKI Ui, CAHIMHACAYKObI, I'HAPOMETeOCaYKGH. _
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' YHHOHIHPOBAHHBIE METOAbI AHAJIH3A BOJ

Penakrtop JI. H. Oscanruxosa
Texuuyeckuit penakrop I'. H. Kocauesa
Koppekrtop JI. H. I'ypoesa

’i‘-18308 Cnrano B Ha6Gop 27/VII 1972 r. Ilognmucano K mewaTH 27/X 1972 r.
dopmar 6ymaru 60X 90'/,,. Tunorpadckas 6ymara Ne 2 Yca. nmnew. .
Yu.-u3g. n. 26,88 Tupax 22 000 sks. 3ak. Ne 1897. Ilewa 1 p. 50 k.

23,5

H3patenbctBo «Xumusa»., Mockpa, B-76, ya. CtpoMninka, 23.

Jleauurpagckas tunorpadpus Ne 6 Cowsnonaurpadpnpoma npu I'ocyzapcrsennom Komurete
Cosera MuHucTtpoB CCCP mno gejlaM H3ZaTeJbCTB, MOJAHUrpaduy H KHHXKHOH TOProBJH
193144, Jlennurpapg, yna. Monceenko, 10
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NPEJUCJIOBHE PEJAKTOPA

«YHUODHINPOBAHHbBIE METOAbl XHMHUYECKOTO aHaju3a BOA» — pe3yJb-
TaT COBMeCTHOH pabGoTHl TpYyNnbl YyuYeHBIX cTpaH — yuactHui CIB:
Haponuo#t Pecny6nnku Bonrapun, Benrepckoit Haponno#t Pecniy6auxu,
I'epmanckoit [leMokpaTnueckoit Pecny6nuku, Mounroasckoit HapoxHoit
Pecny6nuku, Iloascko#i Hapopuo#t Pecny6anuku, Cowosa CoBeTcKux
Counanuctuuecknx Pecny6nuk u Uexocsnosaukoit CounnaanctHueckoi
Pecny6anku. Pabora 3ta npoBogunach B TeueHHe yeThlpex JeT (1962—
1965 rr.).

[Ipn pa3pabGoTke BKJ/IOYEHHHIX B 3TOT COOPHHK METOLOB aHaJ/H3a
Oblj1a MCnosnb30BaHa JiUTepaTypa Mo aHaiusy Boj (oOliHe pyKOBOACTBA,
COOpDHHMKH CTAHAAPTHBIX METOLOB PA3JHYHBIX CTpaH, OTHENbHbIE CTaThH
B NepHOAHYECKOH JuTepaType) M yuTeH Oo4YeHb OGOJBIION ONBIT aHaln3a
pasHooOpa3sHbIX MOBEPpXHOCTHBIX H CTOYHBIX BOJ, HaKOIJIEHHBIH B aHA/H-
THYeCKHX JabopaTopHsix NepeuyycyeHHBIX CTpaH.

Pab6ora yuennix ctpan — yuyactHui COB Hajx co3gaHHeM HOBHIX MeTO-
J0B aHanu3a Bof OyJeT NMpojoJiKaThCs U jajsee, OyAyT pa3pabaTeIBATHCA
MeTOAbl ONpeesieHUs] MHOTHX -APYTHX KOMIIOHEHTOB, 3arps3HSIOUINX
BOAbl (Y4MCJO MX BCe BO3pacTaeT), a MeTOAbl, BOIUeAlIHe B HacTosllee
M3faHue, OYAyT mnepecMaTpUBaThbCSl C 1eJIbI0 3aMeHbl YCTapeBIUNX HO-
BBIMH, JIYYINHMH.

Ilo npuHsiTOMy pelleHH10, NPH H3AAaHHU «YHHPUIUPOBAHHBEIX MeTO-
JOB» Kaxjas U3 ctpaH — ydactHui COB MmoxeT fo6aBuTh K HUM: 1) Me-
TOAbl, MOKa elle He YTBepXJeHHbe B KauecTBe YHU(DUIHPOBAHHBIX,
HO IpoXojsllye 3KCIepHMEHTaJbHYIO I[poBepKy B JabopaTopusax,
2) MeTofipl, MO KakuM-1u00 NMpuUYHHAM NpefnoYHTaeMble B 3TOH CTpaHe.
Takne Meroiwl, BKJIOUEHHbIE MHOIO B HAacTOALMH COOpPHHK, MOMEYEHH
B 3daroJIoBKax NSTHKOHeYHLIMH 3Be3fioukamu (%). Kpowme Toro, npu omnu-
CaHU¥M MHOTHX MeTOJOB aHa/jiu3a MHOIO BBeJeHbl HeOoJsiblliMe pasbsiCHe-
Hus ¥ Jo6aBJieHVsl; OHU TaKiKe OTMeueHbl 3Be3JloYKaMH B Hauase H KOHIle
kaxgoro pobaBnenus. IlogzaronoBok «PekoMeHayeMbll METOL» O3HAYaET,
UTO MeTOJ MNoJayuusa ofoOpeHHe, HO INOKa He YTBepXKAeH B KayecTBe

YHHQHUIY POBAHHOTO.
10. 10. JIYPBE



OTbOP, KOHCEPBALHWS U XPAHEHHUE NPOb

()rGop mpoObl BOAHl sIBJAsiETCS BaXKHOH YacTblo ee aHanu3a, Heobxo-
JUIMLIM YCJIOBHEM NPaBHJABLHOCTH IOJYyYaeMbIX pe3yJbTaTOB U NPHUMEHH-
MOcTH HX B npaktuke. OmnbOkH, BO3HHMKAIOUIHE BCJAEACTBHE HENMpPaBUJb-
inoro oréopa npobbl, B AajbHeHIIeM HCNPAaBUTb HeJb3Sl.

llpn orb6ope npobbl cieAyeT yuyHTHIBATH MHOTHE, OGCTOSITENbCTBA.
BuGupate crnoco6 or6opa mpo6 ¥ NMPOBOAUTbL B3siTHE NPOOLI J0JKHBI
OlILITHBIE, KBaJU(HLHUPOBAHHBIE PAaOOTHHKY, Jyulle BCEro Te, KOTOphIe
IICCYT OTBETCTBEHHOCTb 3a aHa/H3 M OLEHKY-ero pesyabraToB. [Ipu BbI-
ITOTHEHHH 0c0o00 BaXKHBIX aHAJHM30B BecbMa KeJjaTeJbHO, YTOOH O CIO-
coGe ot6opa NnpoObl NpeJBapUTeNbHO YCAOBHINCH BCe 3aMHTEPECOBAHHBIE
CTODOHHI. ‘

YcnoBusi, KoTophle ciefyeT cobaiofath npu otéope npob, HACTOJABKO
pasHooOpasHel, YTO HeJb3sl JaTb NOAPOOHBIX peKOMeHAauMH JJas BCex
clydyaeB M B COOTBETCTBHH cO BceMHu TpeOoBaHusimMu. [losToMy 3pech
MPUBOAATCS JHIUb Haubosee BaxHble oOumwiyie npuHuunbl. Ilogpo6HoCTH
B KaXXJIOM OTAEJBbHOM cCJyyYae HeoOXOAMMO YTOYHATbH B COOTBETCTBHH
C LleJIsIMH aHaJH3a U MeCTHBIMH YCJOBHSMH.

[naBHble NpUHLUNEL, - KOTOphle Tpebyercsi cobsiofaTh npH oT6ope
npo6 BOABI, COCTOSAT B CJeAYIOLLEM.

1. Tlpo6a Boawl, B3siTass AJs aHaJW3a, JOJNXKHA OTPaXKaTb YCJOBHS
H MecTo ee B3saTHS (cM. «TexHuka or6opa npob» u «OcHOBHbIE yKa3aHHs
Ajsi ot6opa npo6 BOABl H3 PA3qUYHBIX HCTOUHHKOBY).

2. Ot6op npo6wl, XpaHeHHe, TPAHCIOPTHPOBKA H pabora c HeH
AOJIKHBI IPOBOJHTBCS TakK, UTOOBl He MPOU3OLLI0 U3MEHEHHH B cojepKa- -
HHUH OnpefeNsieMblX KOMIIOHEHTOB HWJIH B CBOHCTBax BOAbI (cM. ctp. 15,
21, 27). ,

3. O6beM npobbl 10/KeH GBITh LOCTATOYHBIM H JOJXKEH COOTBETCTBO-
BaTb IIPHUMEHsIeMOH MeToJHKe aHanu3a (cM. cTp. 13).

TexHnka otr6opa mpob

Boibop mecma oan ombopa

Mecto ansi ot6opa mpoObl BHIGMpaeTCcss B COOTBETCTBHHM C LE&JISMH
aHajlM3a ¥ Ha OCHOBAaHHUH HCCJIeJOBAHUS MECTHOCTH, IpHYEM YUHTHI-
BalOTCs1 Bce OOCTOSITeNIbCTBA, KOTOpbie MOIVIM Obl OKas3aTb BJHsSHHE
Ha COCTAaB B3ATOH NpPOOHI.
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Fipi omhope npob nonepxHocTHbX W NOA3eMibIX BOA Tpebyercsi Tiia-

TEALIOC OOCACAOMINIE OKPYKIIOHILET MCCTHOCTH.

& Ocobcuno sunmareinno uano o6eseioBaTh NPUTOKH PEKH H HCTOY-
MK sarpsisucnis B 0acceiiHe ee, HaxojsllHeCs BhIllle MeCTa B3sTHA
HpoOul. e

Mecto anst ot6opa npob CTOUHBIX BOJ BHIOHPAIOT TOJBKO IOCJAE NMOJ-
poOHOro O3HAKOMJIEHHMSI C TEXHOJIOTHeH NPOH3BOACTBA, NOTpebaeHHEM
BOAbI, pacrnoJioXEHHEM I1leXOB, CHCTEMOH -KaHaJiu3aiH¥, HasHaueHHeM
M paboToOH OTAENbHBIX 3JIEMEHTOB CTAHIIHH OYHCTKH H T. A.

Buost ombéopa npo6

CooTBeTCTBEHHO LieJIM aHaJM3a NPUMEHSIOT Pa30BbiH WJAHM CepHAHBIN
oT6op npob.

Ilpu pasoBoM oT6ope npoly GepyT OAHH pa3s B ONpEAESIEHHOM MecTe
M pacCMaTpPHBAIOT Pe3yJbTaT OJHOTO aHasnyu3a. JTOT crnocold NMpHMeHseTcs
B peAKHX cjayyasX, KOrfia pe3yJsbTaTOB OAHOTO AaHa/Ju3a HO0CTATOYHO
IJIsl CYXKJEeHHUsI 0 KauecTBe HCCielyeMod BOAbI (Hanpumep, NpPH NOCTOSH-
CTBE KaueCTBa BOAHI, KaK 3TO HaO/IOAaeTCsi AJisl TJIyOMHHBIX TDYHTOBBIX
BOA H T. I.).

BBHAY TOTO 4TO KauecTBO BOALI B GOJIBLIHHCTBE CJyYaeB H3MeHsieTCs
KaK B pasHbIX MeCTaX JaHHOTO 00beKTa, TaK H B pasjiHuHble MNepHOABI
BpeMeHH, OAHOKPATHOIO B3SITUSA npoébr BOAbl OOBIYHO HELOCTATOYHO.
B Takux ciayuasix NpHMEHSIOT cepnnnbm otbop Mnpob, NpH KOTOPOM
KaxJylo nNpo6y 6epyT B onpefieieHHOH CBsI3H C ocTaJbHbIMY. IIpu aHannze
CepHH B3ATbIX NpoO onpeaensieTcsi H3MeHeHHe COAepXKaHHsA Habo-
JlaeMbIX KOMIIOHCHTOB C y4eTOM MeCTa, BpeMeHH HJIH 060uX 3THX (akTo-
poB. Ilpn ananuse cepun npo6 MOJsydyarOT COOTBETCTBYIOllee KOJuue-
CTBO pe3yJbTaTOB, KOTopble 00pabaThiBAIOT M OLEHHUBAIOT, OOBLIYHO HC-
noJib3ysi MeToAbl MaTeMaTHuecKoM crtaTtucTuKH. [losiyyeHHble JaHHbie
OoJsiee NMpaBUJbHBI N0 CPAaBHEHHIO C pe3yJbTaTaMH pasoBoro orbopa;
TOYHOCTb MX 3aBHCHT OT YHcJa Nnpob B cepuH.

TunuyHeiM npuMepoM cepHiHHOro 0T60pa HPOO sIBJsIETCS] 30HAbHBIN
ot6op. Ilpo6el 0TOHPAIOT ¢ pa3nUUHBIX IJyOHH MO BbIOPAHHOMY CTBOpPY
BOAOXpaHU/IHLIA, o3epa, npyha u T. A. Cneayloumui, BecbMa pacnpo-
CTpaHeHHBIH TUN cepuiiHOro oréopa npob — oT6op uepe3 onpeneseHHbIE
NPOMEXYTKH BpeMeHH. Tako#l oT6op mO3BoOJIsieT CJIEAUTb 3a H3Me-
HeHHeM KauyecTBa BOJAbl BO BpeMEHH HJH XKe B 3aBHCHMOCTH OT ee
pacxopa.

OGbluHO oT6HpaIOT psifi Npob AJsi ONpefeieHHsI Ce30HHBIX HJIM JHEB-
HBIX U3MeHeHHH KayeCTBa BOJbI, T. €. C HHTEpBaJlaMH B Mecsillax, CyTKax
unu dacax. Hepenko mpumeHnsiercss Meton otGopa npob6 uepe3 KaxKable
1—3 4 B TeueHHe CyTOK. ]

Oco6ulit THN cepuiiHoro or6opa NPEACTaBJAIOT TaK HasbiBaeMble
«COTJIacOBaHHble NMpOOLI», KOTOpble OTOMPAIOT B pasjUYHBIX MecTax Mo
TEYEHHUIO PeKH HJIM CTOYHBIX BOJ, C YUeTOM BPeMeHH NPOXOKAEHUS BOLHI
OT OJHOrO NMyHKTa A0 ApPYroro.
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Budot npo6

Pasnuyalor Be OCHOBHbiE NPOOLI: NMPOCTYI0 H CMeLIaHHYIO.

Ilpoctyro npoOy nosyyarmoT nyTeM OZHOKpPaTHOro orbopa BCero Tpe-
GyeMoro KoJsiuuecTBa BOAbl. AHAAU3 IPOCTOH NMpoOHl JaeT CBeleHHs O Co-
CTaBe BOJAbl B JAHHbIH MOMEHT B OJHOM MecCTe.

CMmeniaaylo npo6y mnosy4aioT, CJAHBasi NPOCTble NpoObl, B3ATHIE
B OLHOM H TOM Xe MeCTe 4yepe3 oNpeeseHHbIe NPOMEXYTKH BpeMEHH
HAH OToOpaHHble OJHOBPEMEHHO B pas3jHYHbBIX MecTax obcJeyeMoro
o6bekTa. Dta npoba JoskKHA XapaKTepH30BaTh CpeJHHH COCTaB BOABI
JicciielyeMoro o6beKTa WJIM CpeJHHH COCTaB 3a ONpeleJeHHBIH IepHOZ
BpeMeHHU (3a yac, CMeHy, JeHb U T. A.), HJH, HAKOHell, CpeAHHH COCTaB
C yueToOM Kak MecTa, TaK H BpeMeHH. Ee mosayuvaioT cMelleHHeM yYacTed
pocThix Mpo0 B TaKOM KoJH4YecTBe, YTOObl OKOHYATeJbHbIH 00beM CMe-
IIAHHOH 11poOLI COOTBETCTBOBAJI TpeGOBaHHﬂM aHaJju3a.

CpezHiolo Npo6y MPUIOTOBASIOT OObIYHO CMelleHHeM PaBHBIX YacTeH
1po6, oToOpaHHLIX Yepe3 paBHble NpoMexKyTKH BpemeHU. OfHAKO 3TOT
IIPOCTOit croco® NpHUrofeH TOJAbKO B TOM CJy4ae, ecjd BCe TOYKH HCcClie-

AyeMoro 00LCKTa pPaBHOLEHHBl WJH ec/lH B MecTe oTOopa npolO. HMeeTcs
nocTosINLIl pacxoh Boabl. Eciin Xe 3To He Tak, TO TOTOBSIT CPeLHIONIO
AponopIHOIAILIYIO NPOOY H3 PA3IHYHBIX 06’beMOB npo0, B3ATHIX yepes
PaBHLIE MIITCPBUJINLI BPCMCIIH, HAW M3 PaBHBIX 00beMOB Npo0, B3ATHIX
yepes pasiivibLie HHTCpBaJdbl BpeMeHH TaKMM o0pa3oM, 4ToObl X 00beM
HAH YHCAO COOTBETCTBOBAJH MeCTHBIM KOje0aHUSM HJIH H3MEHEHHUAM
pacxoja. :

Cpennsis npoba TeM TOYHee, YeM MeHbllle HHTePBaJsbl MeXAY OTAENBHO
BYHTbIMH COCTaBJAIOWMMH ee npobamMu. Haunyuumiuit pesysnbTaT MOXKHO
110/Iy4uTb, NpHMeHssl aBTOMaTHYeCKUH HenpephlBHbIH 0TOOpP mpoo.

CMeluanHylo npo6y He pekoMeHAyeTcsi OTOHpaTh 3a Nepiof Gosgblle
oanux cytok. Ilpu HeabxomumocTu NoC/IeyIOLero AAHTeJbHOTO XpaHe-
nusi npo0y KOHCEpPBHPYIOT; xoacepsnpyromnu peareHT BBOAAT B COCYJ
RO otGopa HpoGhl (CM. CTP. .

CmewiaHHyto npoly He.nb:-m npnmenmb AJs onpefesieHUsl KOMIIOHEeH-
TOB M XapaKTEPUCTHK BOAbI, JIETKO NOABEpPTaolUXCcs H3MeHeHHsIM (pac-
TBOpeHHble rasel, pH u 1. 1.). 911 onpefesnenus AenamT B KaxAod co-
cTaBjaswoumed npobbl oTAeabHO. CMelmaHHY0 Npo0y Heab3si COCTABJATH
M B TOM cjy4dae, eCjH XapaKTep BOJAbI H3MEHSeTCs BO BpPeMeHH: OTAeJb-
lible cocTaBJisole NpoObl BCTYNal0T BO B3aUMOZAeHCTBHE WM H3MeHseTCo
HX (U3HYecKoe COCTOSIHHE U T. [.

Koauuecrnso npoGol, Heo6xodumoe 048 arasusa -

KonnyectBo mnpoObl, KoTOpoe Heobxoxumo oToOpaTh, 3aBHCHUT OT
yHcjia ompefenseMblX KOMIOHEHTOB. [yl HemosnHoro aHanausa, IpH
KOTOPOM OINpeAesSiIOT TOJbKO HECKOJbKO KOMIIOHEHTOB HJIH OTAeJbHble
CBOHCTBA BOJB! (FUrHMeHHYeCKas OleHKa, HEKOTOphle KOHTPOJIbHbIE olpe-
AeJIeHHs U T. A.), AOCTaTOYHO 0TOGpaTh 1 2 Boapl. st Gosee nogpoOHOTO
aHajnusa ciefyer 6pato 2 4. st noaHoro aHanusa Wi AJs OApefeseHus
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KOMIIOHEHTOB, KOTOPHIX OY€Hb Majo B BOZAe, Tpebyercsl ellle GOJBLIMH
o6beM npobul. (B onucanuu xoxa aHanusa Npu onpefeseHUH pasiHYHBIX
KOMIIOHEHTOB JaHbl ykKa3aHud o TpebyeMoM oOGbeMe BOJHI.)

Cocyoot 048 ombopa u xpanerus npo6

Yallle uCnonb3ylOT CTeKJsiHHble OyThUIM H3 Ipo3pauyHoro, GeciiBeT-
HOro, XUMHUUYECKH CTOMKOro cTeksa. ByTeiiu MOryT ObIThb HHJIHHApHYe-
CKOH WJIH NIpU3MAaTHUECKOH OpMbI, C PE3HHOBOH WJIH NPHUTEPTOI CTEKJIsIH-
HOH NpoOKOH MM CO CNelHalbHBIMU NPOOKAaMU, UMEIOMMMH NPYXKUHHbIE
KpeMJIeHHs1 H pe3WHOBble yIIOTHeHUus. Ecau Tpebyercsi ocof0 npovHbIH
U XMMHUYECKH CTOMKUHM MaTepuasn, TO MNOJb3YIOTCS MOJHITHIEHOBLIMH
OyTBLISIMM C 3aBMHYMBAIOUIMMHCS NPOOKAMH. B HCK/IIOUUTENBHBIX CIIY-
uasX, KOT[a HYXHa COBEpIICHHAs TENJIOH3OISLHS, MOXHO HCIOJIb30-
BaTb TaKxke€ TEpPMOC C PE3MHOBOH WJH KOPKOBOH NpoOKOH, oOepHYTOH
IJeHKON U3 MOJUBUHUIXJOPHIAA WIH NOJUITUIEHA.

Has ocHOBHOH NpoObl OObLIYHO NPHUMEHSIIOT OyThLIb e€MKOCTbIO 2 4.
Bonbiune npobei 0TOUpaloT B 6yThiid eMKocTblo 20—25 4, cHabXKeHHbIe
pPe3MHOBLIMM NpoOKaMH U 3aliMUleHHble NpPENOXPaHHUTENbHBIMH KOpP3H-
Hamu. [lpoObl, copepixamiye KpynHble B3BelleHHble TBepAble YaCTHILLBI,
B OCOOEHHOCTH cMeluaHHbie Npobbl, 0OTOHPAIOT B LUHPOKOropJble GaHKH
HJIH XKecTsHble OMAoHbI. [JononHuTenbHble NpoObl AJsl- IPOBENEHUs HEKO-
TOPBIX onpejesneHu, Tpebylomux cneinuanbHol o6paborku (cM. ctp. 21),
oTOHpaloT B MeHblUHEe OyThliH, CHabGXXeHHble NPHUTEPTHIMU HJU Pe3uHO-
BBIMH NpOOKaMH, WM Ke B KHCJOpPOLHBIE CKJSHKU.

Hcnonb3yemyo ans npob6 nocyay chaelyer NpeABapuUTeNbHO TiA-
TEeJIbHO BBIMBITh. [lJIsl- MBITbSl CTEKJISIHHBIX W TOJUITHJIEHOBBIX OyThlleH
NPUMEHSIIOT KOHILEHTPUPOBAHHYIO COJIAHYIO KHCJIOTY (T€XHUYECKYIO),
I 00e3:XXMPUBAHHS HCHOJb3YIOT CHHTETHUYECKHE MOIOL(HEe BellecTBa.
CunbHo 3arpsisHEHHbIE CTEKJSHHbIE OyTBIJIK MOIOT U 00e3:XKHUpUBAIOT
XpOMOBOH cMechbl0 (K 35 M. HacHIIEHHOrO BOAHOIO pacTBopa 6promaTa
KaJlis OCTOPOXKHO NpPHUJAMBAIOT, NepeMelinBasi, | 4 KOHLLEHTPpUPOBAHHOH
CepHO#l KHMCJIOThl; PeaKTUBbl NPHUMEHSIOT TexHHueckue). IlonHoe obe3xku-
pUBaHHWe JOCTHraeTcss NyTeM NpoNnapuBaHHs. NOCYJAbl BOASHBIM IaPOM.
OcTaTKH HCNOJb30OBAHHOIO JJSI MbiThbsl peaKTHBa MAOJXKHBI ObITh ' 1OJ-
HOCTBIO yJajieHbl TIIATeJbHOH MNpPOMBIBKOH OyThlIed BOLONPOBOLHOM
Bojioii. Hakonel, BbIMBITYIO MOCYAY OMOJACKHBAIOT AUCTUJIHPOBAHHOH
BOJO#, AAlOT BOJE CTeYb M, €CcNH Hajo, BBHICYIIMBAIOT.

[pexe uem B3AATH npo6y, MOCyALy CJieyeT OMNOJOCHYTb HECKOJbKO
pa3 BogZo#, mnopjexameil or6opy. DByTtbuin, HanonHeHHble npoGoH,
HYXXHO HajinucaTh MM IPOHYMEpOBAT, yToObl He IepenyTaTb NpoObl,
Jlyuiie HagnucH JAenaTh HecTHpalomeilcsi kKpackod. Homepa Hajo 3a-
NUCHIBAThb B JHEBHJUK.

ITpu6opot u npucnocobrernus oasg omoéopa npobd

B 6o/IbLIMHCTBE C1yYaeB MOMHO B3fiTh Npo6y NpsMo B 6yTeuib. Eciu
MOCTYNl K BOJE 3aTpyAHeH, OYTbb NPHKPENJASIOT K LIecTy, CHaGxXeH-
HOMY JepxKaresieM, HAH OyTblIb C AOMNOJHHTEIBHBIM T'PY30M ONyCKaloOT
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B BOAY Ha Tpoce. BmecTo Oy ThlJIM MOXKHO HCIIOJb30BATh JJ1s1 0T60pa Npobk!
XKEeCTAHON WU JPyroll HeCTeKJSHHBIH COCYHA, KOTOPBIHM TaKXke IpHUHKpeln-
JAIOT K IIeCTy MJAM K Tpocy. TakuMM coCydaMH MOJb3YIOTCSI U B Tex
ciaydasix, Kofla ¥MeeTcss ONacHOCTb, 4TO Oy ThlIb MOXKeT. pa30uThCsl, HIIH
ecJIM Hajo B3sATyI0 Npo0y pasnuTb B HeckKosbkKo OyThbuied. Cocyl Anas
ot6opa npoObl JOJKeH ObIThb YHCTHIM; €ro NpeABAapUTENbHO OIOJACKH-
BalOT oTOMpaeMoH BOJOM.

Huoraa tpebyercss B3siThb Npoby C onpejeseHHOH IiyOuUHBEl, He cMe-
IUKBas ee C BOJOH ApPYTUX cjoeB. sl 3Toro OblU NpeloXeHbl pasiHy-
Hble TpucrocobyeHus.

HauGoJiee npocThiM H3 HHUX siBasieTcst 6atomeTp (6yThlnka Maiiepa).
Ha ycraHos/ienHy0 riyOUHY Ha NMOJBECHOM TPOCHKE ONycKaioT Oy Thlb,
CHaOXEeHHYI0 TPY30M H 3aKphITYI0 NpPOOKOH, K KOTOpPOH NpHKpeIeH
LOTOJIHUTENbHBIH TPOCHK, COeJUHEHHBIH C OCHOBHBIM. Ilocse JocTuxeHusd
TpeOyeMoH TyOMHBl pe3KUM PBLIBKOM 3a TPOCHK IMOJBECa BLITATHBAIOT
npoOKy U3 ropJbllika OyTblJIH, KOTOPYIO IocJje HaloJHeHHs BOJAOH IOJ-
HUMalOT MpPU MOMOIUIH OCHOBHOTO MOABECHOTO TPOCHKA.

BMmecTo oT60opa npoObl HEeNoCpeNCTBEHHO B OyTbIb MOXHO HCIOJIb-
30BaTh chellHajbHble MPO600TOOpHBIE YCTPOHCTBA Pa3jiUYHBIX KOHCTPYK-
uu#. CyulecTBEHHOH YacTbl0 HX SIBJSETCA LHJIHHIPHYECKHH COCYA,
OTKpHITHIA ¢ O0eHX CTOpOH H CHaOXeHHbIH NVIOTHO MpHJIErallUMH
KPWIUKAMH, SHKPLIBAIOULUMHCA NPH NMOMOILH MPYXKHH, KOTOpble (HKCH-
pylotca criyckoBbiMH yeTpolicTBaMu. Ilocnefnne npuBoasitcs: B AeHcTBHE
MPU NOMOLLH BCMOMOraTeIbHOrOo TPOCHKA HJIH NOCPEACTBOM yjapa rpyasa,
onyckaemoro no nofsecHoMy TpocHKy. CocyJ ¢ KphllIKamH, 3a(pHKCH-
pPOBaHHLIMH B OTKDPHITOM IIOJIOXKEHHH, NOTPYKAlOT B BOLY A0 Tpebyemoi
rayOunnl. Cnou BoAbl CBOGOAHO MPOXOAAT uyepe3 OTKPHITHIH COCYH, TakK
YTO nocJjie JocTuxeHHss TpeOyeMOH TyyOHHBI B IIMJHHApPE - HAXOLUTCSH
BOJa TOJbKO 3ajaHHoro cjosi. IIpH momomu cnyckoBoro ycTpoHcCTBa
KPbILUKK 3aKPBIBAIOT U COCYJ MOAHUMAIOT HA NnoBepxHOCTh. I1poby BeIIH-
BaloT B OyThLIb 4epe3 BBITYCKHOM KpaH. IIpo6ooTGOpPHBIN COCYL MOXKHO
CHabAUTb TEpPMOMETPOM JJisi OJHOBPEMEHHOrO H3MEpEeHHsI TeMIIepaTy phl.
TexHuueckvie~ NoApoGHOCTH KOHCTPYKUHH pasjuuHBEIX HpHOOPOB s
ot6opa npo6 ¢ pa3HbIX TW1yOHH NpPUBEACHHl B COOTBETCTBYIOLHX PYKOBOA-
CTBAaX.

Jns onpefeseHnust HEKOTOPHIX BeEleCTB BeChMa BaxKHo, UTOOHI Mpoba
BOZbI [1pH B3SITHH OblJIa 3alUIIECHA OT CONPUKOCHOBEHHS ¢ aTMOC(EPHBIM
Bo3nyxoM. IIpu otGope npobbl HenmocpeACTBEHHO B OYThlb ClefyeT U3-
6eraThb nepeMelllMBAHHS BOJBI C BO3/ly XOM, BHIXOASIIHM H3 MOTpYyxKaeMol
Oy ThIIH. DTOTO MOXKHO JOCTHYb® IDHUMEHEHHeM CIelHaJbHOH HacajKH.
Ona npencraBnsier coboif pe3HHOBYIO NMPOOKY, B KOTOPYIO BCTaBJIEHBI
IABe CTeKJsiHHble TPyOKH: OAHA W3 HHUX OKaHUMBaercsi y JAHa OYyThLIH,
apyrasg — y npob6ku. bByTouib, cHabXeHHasi TakKoH HacalKoi#, HamoJ-
HsieTcsl BOAOH paBHOMepHO 0e3 B3MyYHBaHHUS. ;

IIpu ot6ope npob ¢ nomoubo N1po6oOT6OPHOrO CocyAa BOAY He mepe-
JIUBAIOT NpPAMO B OYTBLIb, a NPUMEHSIOT AJi 3TOTO CHPOHHYIO TPYOKY
(pe3auHOBBIA IJIAHT), KOTOPYIO ONYCKAIOT A0 AHA OyThliu. ITocse Hamos-
HeHHs1 OyThUIM NPONOJIKAIOT HaJUBaTh BOLY uYepe3 CH(MOHHYIO ,TpyOKy
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elle HeKOTopoe BpeMs TaK, 4ToObl BOJAA IepeTekasna uyepe3 Kpasi. ToJibKO
nocJie 3TOro 3akphiBalT Oy ThLIb NPOOKOH TaK, yTOObl B Oy ThIIH He ocTa-
BaJIUCh NMY3bIPbKH BO3AyXxa. Ecau npob6bl oTOMpaOT rjyOMHHBIMH TPH-
6opaMH, TO BOAY BBHINYCKAIOT M3 HUX Yepe3 Pe3UWHOBBLIH IIJIAHT, HaAeThiH
Ha BBINYCKHOH KpaH M ONYIUEHHBIH.Ha JHO OyThuiu. M B 3TOM cayuae
BOJa JloJIXKHA TepeTeKaThb HEKOTOpOe BpeMst uepe3 Kpasi OyThiiH. Takxe
HCIIOJIb3YeTCs] Pe3WHOBHIM LIAHT NMpH oT6ope npob H3 BOLONPOBOAHBIX
KPaHoB.

Jns noaHoro npegoxpaHeHuss NpoObl OT CONPHUKOCHOBEHUS C aTMO-
cepHBIM BO3JyXOM ee cleAyeT oTOMpaTh Tak, 4TOOLI OHA He colpuKaca-
Jlach Jlaxe ¢ BO31yXOM, HaXOAsALUUMCS B COCyAe AJst npoObl. [1pu B3siTHH
npob6 ¢ rayOuHbl NpH MOMOULY NPO60OTOOPHEIX NPUOOPOB TO YCJIOBHE
cobmionaercs. OpHako npu B3ATHUH NpoO OLICTPO TEKYyUleH BOABI MJH
BOJbl U3 MEJKHX BOLOEMOB HeJNDb3sl HCNOJb30BaTh TIiyOuHHBIE NPO6O-
ot6opHble Npubophl. s 3TOH UeaU NMOoJAb3YIOTCS TOPU3OHTANBHBIM NPO-
600TOOPHEIM NPUOOPOM, CKOHCTPYHPOBAHHBIM NMOAOOHO T'MyOHMHHOMY, HO
C TeM pasjuyueM, 4To IJlaBHAs ocb npubopa NPOXOAUT TOPH3OHTANbLHO,
HJIM K€ HCIONB3YIOT pa3nuuHble KOMOMHALUYU COOOLIAIOIUXCH COCY/IO0B.
IIpuHuun ycrpo#cTBa NMOC/JENHUX COCTOMT B TOM, YTO BOAA, HAaNOJIHMB-
asi nepBylo GYyThlTb, NEpeJHBACTCH 4Yepe3 COENUHHTENbHYIO TPYOKY
B ApYyryioo OyThuib GoJsbllero o6bema, MOTrpyMKeHHYI0 BMeCTe C NepBoi
nox Bopy. Iloka HanosiHseTcsi BTOpas, Gosbluasi- OyThlib, COAEPKHMOE
NepBOH CMEHsIeTCsl HeCKOJNIbKO pa3 M Iocjeiyiolliyie NMOPIUH C BO3AYXOM
He conpukacawoTrcs. IlepBas OyThIIb MOXKET C1YKUTh U HENOCPENCTBEHHO
IJisi XpaHeHUs npoObt. MoXHO TaK Xe BOAY U3 Hee NepesuTb CH(POHOM
B Apyryio 6yThib TakKuM 00pa3oM, Kak OblJI0O YKas3aHO BhIle.

M3 cavnikoMm MesnKoro BojoeMa WJIH HEJOCTYNHOro AJjsi oTbopa MecTa
npo6y OTKAaYMBAIOT HACOCOM C PYYHBIM NPHUBOAOM HJIH MOTOpOoM. MOXHO
HCIIOJIb30BAaTh Hacoc, NMpHMeHsieMblH I/ HakauumBaHusd wuH. OpHa ero
TpyOKa BEIKaUMBaeT BO3AYX U3 OYThUIH 115 npobbl, Yepe3 ApYrylo TpyOKy
BcacbiBaercsd npo6a. Ilpy monb3oBaHUM HAcCOCOM HaAO CJeAUThb 3a TEM,
uTOOBI HEe 3arpsA3HUTh NPo6Y CONPUKOCHOBEHHEM ee ¢ JeTajsIMH Hacoca.
Hanonnenne BcachiBaHHEM BbI3bIBaeT IIO0TEPI0 PacTBOPEHHBIX Tas3oB.
ITo sTofi npuunMHe HAcOCH IPHMEHSIOTCS JIMIIb B CJlydYae KpadHed He-
00X0AHMOCTH.

3anuce 06 ombope npob

Llenp 3anucu o6 otbope KaxAoidl NPoOObBI COCTOMT B TOYHOM YueTe
ycnoBuii ot6opa. B 3anucu craefqyeT ykasaTb BHA H IIPOHCXOXKIEHHE
BOJbI, TOYHOE MECTO '0T6Opa (omycaHue, NJaaH Mecta, ¢oTorpadpuuecKuit
CHHMOK), JeHb ‘M ¥ac oT6opa H HOMepa" OTAeJNbHbIX OyThlJed C Ipo-
6amu.

3anuchk 1o Mepe HafloOHOCTH AONOJHSAOT KPATKHM pesynb'ra'rom Hecdie-
JOBaHHUsl, TIPOBEJEHHOTO Ha MecTe, OnucaHueM crocoba orbopa, crnocoba
KOHCEPBALHH H BCEX BaMHBIX O6CTOHT€JII:CTB (MeTeoposiOTHYECKHE YCJIO0-
BHUS BO BpeMsl oT6opa U INpH He06xolmmocm TaKXKe B NpelllecTBYOLIHE
AHH, HU3MEHeHHSI B OKpyiKawlleil MecTHOCTH, COCTOfAHHE IMPOHU3BOACTBA
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Ha 3aBofe u np.). Ilpu nosropHoM or6ope npo6 M3 OAHOTO H TOro XKe
MecTa KPaTKO OTMeYaioT TOJMIbKO YCJAOBHSI U MecTo oTOopa, HO He IOBTO-
pAIOT JleTa/JibHOI'O ONHUCAaHMA, NJaHa U oTorpadupoBanus Mecta ordopa.

OCHOBHblE YKA3AKUR 048 0mGOPa npPol 600bL
U3 PA3AUYHOLIX UCMOYRUKO8

O1Gop mpo6 M3 pek U pyubeB. YcpeAHEHHYIO MpPoOy npoTekarouiel
BOAb! OepyT B MecTax HauboJsiee CHJILHOTO TedeHHs| Jyulie B apBaTtepe
TeueHHUsi. Ec/iu Lesb HccneloBaHusA He YKa3aHa, pekoMeHayercss usberathb
ot6opa npo6 cTossuedl BOAH Nepei MJOTHHAMH, B H3THbax, IMyXHX pyKa-
Bax U T. 4. PapBaTepa MOXHO JOCTUTHYTb Ha JIOAKE, C MOCTa HJIH XKe
c oOphiBHCTOrO Oepera Ha H3JyuuHe, rhe ¢dapsaTep npuKar X bepery.
IIpoGy GepyT moA MOBEpXHOCTbIO BOABI, Jiy4lle B BepXHed TpeTH oOlief
ray6ussl (o6pr4Ho 20—30 cu mop moBepxHocThblo). [IpoGel oTOupatorcs
eVHOBPEMEHHO HJIM CepHHHO, MpPOCTble WJM CMeLIaHHble (CM. BBHIIIE).

Hacro TpQﬁYETCH OTpa3uTh B Npobe pe3y/nbTaTbl CMEIIeHHs JBYX
MOTOKOB HJ/IM PEYHOHN BOJBI CO CTOUYHBIMH BoZaMH. B 3Tom ciydae npoGy
ciaefyer orOMpaTh B MeCTe IOJHOTO CMeLIeHHsl, ONpefesUTb KOTopoe
JOBOABHO TpyAHO. Hajo umerh B BHAY, YTO CMelleHHe BOJ PasyiHYHOH
IVIOTHOCTH M PA3/IHUYHOH TeMIepaTyphl NPOUCXOLUT OUYeHb MeJJIEHHO. DTO
3aBHCHUT OT CKOPOCTH TeueHHsl, penabeda pycsa, KojauuecTBa H3rygoOoB,
noporoB M- T. 7. OOGBLIYHO NMOJIHOE CMelleHNe NMPOUCXOAUT HAa PACCTOSHHH
COTEH METPOB HJIM HECKOJbKHX KHJIOMETPOB OT MecTa CJAMSIHMS MOTOKOB.
B cBoio ouepenb MecTo 0T60pa npoObl He AOJKHO OBITh CAMILKOM yJajieH-
HBIM OT MeCTa CJAHSHHUS, TaK KaK BaXKHO YUYUTbIBATb U3MEHEHHE KauyecTBa
BOZABI BO BpeMeHH. CiielyeT yUHTHIBATh U TO, YTO MEXKJY MECTOM CJHUSHHS
MOTOKOB M IIYHKTOM IIOJIHOTO CMELIeHHUS] MOTYT OKa3aTbCsl MJOTHHHI, NPH-
TOKH U Apyrue cOpochl cTOYHLIX BOZ. Heo6XxonHUM Tak:Ke JiIerKHH HOCTYIH
K MeCTY B35iTHSA NpoObl B TeueHHe Bcero roga. BoibpanHoe MecTo He peko-
MEHLYeTCS MEHsTb, €CJIH OHO YJOB/IeTBOPsieT HEOGXOAHMBIM YCJIOBHSM.

Jansi cnenuaibHBIX MCC/IeA0BaHUi HHOTAA TpeGyeTcsl yCTAHOBUTb pas-
JIHYMe B KauecTBe MPOG, B3ATHIX M3 PAa3HBIX MECT IONEPEYHOro CedyeHHs
noToka. B aToM ciyuae BbI6MpaIOT HECKOJBKO BepTHKaJieHd, Mo KOTOPHIM
OoTOMpAIOT NpoObl C PasjHYHBIX IVyOHH JAAHHOTO CTBopa. Tako# orGop
OObIYHO CONMPOBOXKAAETCST M3MEPEHHEM CKOPOCTH TEeYeHHSI B OTHEJbHBIX
NYHKTax B3SATHS Npoo.

[leper nnoTuHO#, a TakKxkKe HeNoCpPeACTBEHHO 3a IJIOTHHOH mNpoOHI
oTOHpaTh He cJeAyeT, TaK KakK TaKHe MpoObl HETOUHO OTPaXKaloT COZEp-
)KaHue B BOJie PACTBOPEHHBIX Ta30B U HEKOTOPHIX APYTHX KOMIIOHEHTOB.

Kaxzpiét ot6op npo6bl BOABL U3 MOTOKA JOJIXKEH ObITb JOMOJHEH H3Me-
peHreM pacxofa MO COOTBETCTBYIOIleMY Npodu/ai0 B HAHHBIH MOMEHT.
[Toatomy nenecoo6pasno BeiGHpaTh MecTa AJjsi 0T60pa npob, pacroioXKeH-
Hble BOJIM3HM THIPOMETEOPOIOrHYEeCKOTO NMOCTa WM BOAOMEDPHOH peHKH.

OTGop nmpo6 M3 BomOXpaHWIMIL, o3ep H mnpyaoB. Crosiune BOAH He-
OAHOPOJHBI 110 KaYeCTBY B Pa3/JHYHbIX MeCTaX M HAa Pa3/IMUYHLIX TJ1yOHHAX.
Ilostomy mpoGbl ciepyeT oT6HpaTh W3 Pas/iMYHBIX MeCT M C PasHBIX
ry6HH IyGHHHBIM POGOOTOOPHUKOM (CM. BhIlle). 30HaJbHBIA OTGOD
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npo6 JOJIKEH OCYLIeCTBJAATLCA B Haubosee KOPOTKHI NPOMEXKYTOK Bpe-
MEHH.

He pekomenpyercs 6paTh CpefH0l0 npoby U3 BOAOXpPAHMJIHUILA, T. €.
noJjiy4atb npo6y CMelieHHeM NMPONOPLUHOHANbHBIX NMOPLHHA BOAbI, B3ATHIX
M3 pasJIMYHBIX MeCT. BceleNcTBHE 3HAUMTENLHOTO pa3jinyus KayecTBa
BOABLI M3 pa3HbIX MECT KOMIIOHEHTbl Npo0 MOryT BCTYNHTb BO B3aHMO-
HelicTBHe, YTO MOXKET COBEpPIIEHHO HCKa3UTh HCTHHHYIO KapTHHY.

Ilpu ot6ope npo6 crosiuedl BOAbI cjaefyeT H36eraTb MecT C T'YCTHIMH
NOPOCJISIMU BOASIHBIX pacTeHuil. KauecTBo Bojbl, BhiTeKalollell 3 BOJO-
XpaHWIHILA, Jyylle oNnpefesasaTh B Npobe, B3ATOH HAa COOTBETCTBYIOLILEH
rnyOrHe HeNoCcpeACTBEHHO Nepel NajeHueMm BoAbl, a He M3 CaMOro Kac-
Kaja.

O160p npo6 U3 POAHHKOB, KOJIOALEB, CKBAXHUH M JpeHaxeit. 113 uckyc-
CTBEHHOTO0 BOJONpHEMHHKA NpoOy O6epyT Noj MOBEPXHOCTHIO BOABI HEMNO-
CpelCTBEHHO B Gy ThlIb Npo600TOOpHBIM NpubopoM. Eciin HCTOUHHK cHAG-
JKEeH CIMBHOH TPYOKOH HJIH XKesoOKOoM, .NpoOy OTOHPAIOT B COCYJ, CO CJIUB-
HO# TpyOKHU. B Tom cayuae, Korja TpebyeTcsi N1peOTBPATHTL NOTEPIO pac-
TBOPEHHBIX ra30B, KOHell TPYOKH HJIH KesoOKa NMOrpyKalwT B GOJBIIYIO
BOPOHKY C AJIMHHOH TPYOKO#H, HANOMHSAIOT ee BOJOH [0 KpaeB, BEIXKHAAIOT
HEKOTOpOe BpeMsl, B TeUEHHE KOTOPOro BoJa NepesUBaeTcsl yepe3 Kpa,
M 3aTeM TPYOKY BOPOHKH ONYCKAIOT A0 AHA OyTHLIM AJsi npobul. Ilocae
HanosHeHusi OYThIIM [AIOT BOAE HEKOTOpOe BpeMsl IepeTeKaTh uepes
Kpail.

Ecau y ucrounuka Her BO,U,OHpHeMHHKa 1 HET UCKYCCTBEHHOTO CJIUBA,
TO npo6y TeKylleil BoJbl 6epyT HENOCPEACTBEHHO B COCYJ UJIH C NTOMOILLIO
Hacoca. MHorma poiHHK Hajo npeiBapHTENbHO OYHUCTHUTH. [lenaioT 3TO
3a JieHb A0 B3siTHsI NpoObl. [IHO Kitoua yrayOnsiioT Tak, 4ToObl B yIayo6-
JIeHHe MOXKHO ObIJI0 CBOOOAHO NORPY3UTh OYThIIb AJIs1 NPOOLI UIH APYTYIO
nocyay. Ilocne noxas ot6op npob U3 CKBaXKHUH I1ej1ec000pa3Ho NPOBOAUTD
OLHOBPEMEHHO C ONBITHOH OTKAYKOH, YTOOBI MOXHO OBbIJIO YCTAHOBHTD
NIOCTOSIHHOE Ka4yeCcTBO BOAB! U BBHISIBUThH, He 3arpsi3HSETCS JIM OHA NOBEPX-
HOCTHBIMH BOJAaMH.

ITIpo6br U3 ckBaxKuH OTOUpAIOTCS I'V1yOHHHBIM NPOOGOOTOOPHUKOM C Y 3-
KM ceueHHeM WU HacocoM. IIpoObl M3 CKBaXKHH, B KOTOPBIX JAOJITO
CTOsiJa BOAA WJIH BepXHee OTBEPCTHE KOTOPBIX OblJIO HELOCTATOYHO 3a-
KPbITO, HEHaJleXXHBl JJIsl aHaJu3a.

Ilpu or6ope mpo6 K3 KOJIOALA CHAyYajsa OTKAYMUBAIOT U3 HEro BOAY.
Ecnu xosmojiell B TeueHHe [OJIOrO BPeMEHH 3KCIIYyaTHPOBAICS Malo,
OTKaYMBaHHE NPOAOJIKAIOT 10 TeX NOp, NOKAa BLIKauynBaemasi Boja He OyzeT
MMeTb MNOCTOssHHYIO Temnepatypy (1. e. npumepro 20 mun). Ilpu stom
CJeAsiT 3a TeM, YTOOB BbIKayWBaemasi BOAAa CTeKasa JOCTAaTOYHO JaJIEKO
M He MOIJIa NPOHUKHYTh 006paTHO B KoJiofell. TOJbKO Mocjie 3TOr0 NMpH-
CTYNalT K HanoJIHeHHI0 OYThIIH WU npo6oot6opHOro cocyzaa. [as toro
uyTOObl NPEJOTBPAaTUTh NMOTEPIO0 PACTBOPEHHBIX I'a30B, NOJb3YIOTCSI BOPOH-
KOH, B KOTOPYIO NOTPYIKAIOT KOHell BLIXOAHOH prGKH Hacoca, U 6epyT
np06y TaK, KaK CKa3aHO BhILIe.

Ecnu Kosofell B TeueHHe AOJrOro BpeMEHM He ®KCINIyaTHpoOBaJcH,
BLIKAUMBAIOT M3 Hero BOAY M OCTaBJAIOT IO TeX IOp, NOKa OH CHOBa He
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HanoMHUTCSI. 3aTeM oTOupaioT npoby. Ecnam Komopmen He oGopymoBaH
CTallHOHAPHBIM HAcCOCOM, BOAY BBHIKAQUMBAIOT NepeABUKHLIM HAaCOCOM.

OT160p npo6 u3 KOJIOALEB Jydylle NPOBOAHTL B JieTHee BpeMs IIpH
Cyxo# moroje, Koria pacxof BoAbl U ee 0OMeH MaKCHMAaJbHHI.

IIpu orbope mpo6 u3 KOJOALA CJEAYyeT YYHUTHIBATH BCe HEOOBIUHBIE
oOcTosiTeNIbCTBA, HampuMep HeJdaBHee OKOHYaHHe NOCTPOHKH HIIH pe-
MOHTa KOJIOALA, ero JAe3HH(peKIHIO H T. X.

~ TIpobbl gpeHaxkHOH BOABI OTOMpPAIOTCS NPSIMO M3 CTOKA JApPeHaKHBIX

Tpy6. M3 ApeHaxkHbiX KaHaBOK, B KOTOpPHIX HET JpeHa*XHHX TPYyOOK H
Iie BOAA CTeKaeT mo AHY, npo0y oTOHpaloT, UCMOJb3Yys YKUCThIE, JIydllle
TJIUHsAHbIE, TPYOKH AJauHOH OKosio 1 m. TpyOKy yK/IaabiBalOT B KaHABKY
Tak, 4TOGHL yepe3 Hee mpoTekaJsa udacTb BoAbl. IIpo6ooT6GopHEIA cocyn
MOACTABJSIOT K KOHILY TpyOKU M HanonHs0T ero. [lpu Hanuuum npueMHoro
Kejjo0Ka npoby oTOHpAlOT 3a NOCJAeAHUM IPUTOKOM HJIH B BOLONIPpUEMHHUKE,
Hapo cieantb 3a TeM, 4ToObl He POUCXOAMJIO 3arpsi3HeHHsI MPOObl ¢ KOH-
TPOJIbHBIX JOpOXKeK.

B3situe npo6 noxneBoi BOJbI, CHEra H Jibjla. I[oxmeByro BOJY YJ1aB-
JMBAIOT MPH INOMOILM IIMPOKOH BOPOHKH, TpyOKa KOTOpOH HOXOAHUT
10 AHa Oy ThwH Asist npobel. Ecnu TpeOyeTcs onpeaenuthb cpefHui cocTaB
JOXJEBOH BOJblI, ee yJaBJHBalOT B TeYeHHe BCErO BpeMeHH, MOKa HAeT
noxab. Ecan xe Tpebyercss onpefenuTb KauyecTBO YHCTOH HOXKIAEBOH
BOJbI, €e cOOMpaloT yepe3 HeCKOJbKO MHHYT MOCJe Hauyaja HOXKAA.

[Tagalomuil cHer yJjaB/iHBalOT TaK XKe, KaK U JOXKAEBYI0O BOAY, B BO-
POHKY HJIM B LIMPOKYIO U IJyOOKYyIO YallKy M 3aTeM OTTauBaloT. IIpoOwl
CHEXHOIO IOKpOBa OTOMpPAIOT U3 MECT, Tle OH JIeXKHUT HauboJsee TOJCTHIM
cioeM. CHadasa jonaTtkoil CHUMalOT BepXHHUH CJIOH, a 3aTeM HAMOJHSAIOT
CHEroM LIHPOKOropnaylo OaHKy.

IIpu ot6ope npob sbjga 6epyT KyCKH M3 pa3jiHYHBIX MeCT U OUHIAIOT
MX CO BCEX CTOPOH Ha YHCTOH MOACTHUNKE YHUCTHIM AOJOTOM HJIH HOXOM.
3aTeM YHCTHIE KYCKH JibJa NOMELAIOT B YAIIKY, OCTABJASIOT Ha HEKOTOPOE
BpeMs M IepeHoCsT B JAPYroH cocyj, TAe TaKXKe OCTaB/SIIOT Ha HeKo-
TOpOe BpeMs, MOC/e YEro MepeknafbiBaioT B LIHPOKOrOpAyio GaHKY H
BbIICPXKHUBAIOT NPH KOMHATHOH TeMmmepaType [0 TeX NOp, MOKAa Jel He
pacTaer.

IIpo6Gbl 13 MeJNKHX KYyCOUYKOB JibJa HACHINAIOT B YHCTOE CHTO UJIH Ha-
NOJHSAIT HMH BOpPOHKY DloxHepa, cmonackuBaloT ropsiieidl JUCTHJJIH-
pPOBaHHOM BOAOH M mepechinaiT B 6aHKy Ajisi npobul. [1pobsl UCKycCTBEH-
HOTO JibJia YacTHYHO OepyT U3 cepelUHb KycKa, Y4aCTHYHO — U3 HapyXK-
HOTO CJI0S.

IIpn ot6ope nuiieBoro Jbja GepyT KYCKH, C KOTOPHIX HEe CYHIIAIOT
MOBEPXHOCTHBIN CJI0H, AJs TOrO YTOOBl ONpPEeAeJNHUTh COCTaB, B KOTOPOM
OHH TOCTYNAalT K NOTpebHTeNIO.

OT160p npo6 Ha BOAONPOBOAHBIX CTAHIMAX, H3 CETH H BOAOPa36OPHBIX
KpaHoB. Ha BoAonpoBoAHBIX CcTaHUHAX NPOOL OepyTCs H3 BHIXOLHOH
TpyOKH HAacocoB MM U3 cOOpHBIX XKeyoboB. IIpu oT6ope U3 pesepByapa
npoby 6epyT noA noBepXHOCTbIO BOALL. (Brumarue! CoctaB BoAbl B pesep-
Byape MoxeT OHITh HEOJHHAKOBBIM B pPa3jUYHBIX cjosX.) M3 BcacwiBalo-
lero uau cudorHoro Tpybonposoja npoby OTKauUBalOT B COCYJ, BAKYyM-
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HacocoM. B Tex MecTax BOJONpOBOZHOM CETH, B KOTOPbIX NPOGH OTOHU-
paloT perynspHO, pPeKOMeHAyeTCsi BMOHTHPOBATb MNOCTOSIHHBIH KpaH
Ajis B3siTHA 1npo6. Ha BcaceiBawlueM Tpy6onpoBoje ciielyeT CMOHTHPO-
BaTb KOPOTKHH NMaTpyOOK ¢ 3alMOPHBIM BEHTHJIeM, KpaHOM, BTOPBIM Kpa-
HOM H CHOBa 3amoOpHBIM BeHTHJeM. Ilepes ot6opoM npobbl 06a BEHTUJIS
3aKpHIBAIOT M TaKMM 00pas3oM H30JHPYIOT 4YacTb BOJblI, HaXOASLLYIOCSH
B narpy6bke. Ilog HyXKHHHA KpaH NOACTABJSIIOT COCYA AJs MpobObl, H 06a
KpaHa OTKphIBajoT. Hepea BepXHHH BXOAUT BO3AYX, a BOIA .BbiTeKaeT
H3 HHXHEro KpaHa.

M3 BozonpoBoAHbIX KpaHOB npoébl 6epyT caenyrowuM obpasom. Ha
KpaH HaleBalOT pe3HHOBHIH IJAHT, BTOPOH KOHell KOTOPOrO BBOASIT
B OYThlIb A/ npolbl, onyckKas ero Ao AHa. MelJieHHO OTKpBIBAIOT KpaH,
IoKa BOJA He MOTeueT HeNpephIBHOH cTpyeH TonwHHOH oKojso 0,5 cu.
Ilocsie HanosHeHUs cocyjia BOJOH ero OCTaBJSIOT ellle HEKOTOpoe BpeMs
MO KpaHoM, uToObl BOJla mepeTeKasna yepes Kpas Lo TeX NOp, MOKAa TeM-
nepatypa ee He CTaHeT MOCTOsiHHOH. Ecau Tpebyercsi onpepenuth co-
JepXkaHue TOKCHYHBIX BellleCTB B BOJOMNPOBOAHOH Boje (MeXb, CBHHeEIL
U T. 1.), Npoby 6epyT cpasy ke nocjie OTKpuITHS1 KpaHa. Toraa B npoby
nocTynaeT Ta 4acTb BOJBI, KOTopasi JOJIO OocTaBaJjach B TpyOGonpoBoje
(Hampumep, B TeueHHe HOYH).

O16op nmpo0 ctouHbix BOoA. CTOuHbIE BOJALI OTJIMYAIOTCSI HENOCTOSIH-
HbIM cocTaBOM. XO03sICTBEHHO-()e€KaJibHble CTOYHble BOABI H3MEHSIOTCS
B 3aBHCHMOCTH OT XapaKTepa 3KCIyaTalli¥ BOJONPOBOAA H CAaHHTAapHO-
TMTHeHHYeCKUX YCTpoHcTB. COCTaB NMPOMBILUJIEHHBIX CTOYHBIX BOJ 3aBH-
CHT OT XoJa NMPOHU3BOACTBEHHLIX npoleccoB u T. n. IlosaToMy oaHOKpaT-
HOTO B35ITUSA 11pOObI BOAbl OOLIYHO HEAOCTATOYHO, H MPOBOASAT OTOOP Cpex-
HeH cMelllaHHOH MpoGhl (3a yac, CMeHY, CYTKH) HJH XKe CepHHHBIX NMpob
M0 mnpeABapuUTeNbHO pa3paboTaHHOMy MJaHy. OnpelensiioT CYTOUHBIH
MaKCHMYM H MHHHUMYM KOJIMUECTBA CTOYHBIX BOJ H CYTOYHOeE, HeJeJbHOe
HJIH TOfloBOe H3MeHeHHe KauecTBa BoAbl. [1o Mepe Haf06HOCTH NPOBOAHTCA
OTO6Op COrJIacOBaHHLIX MPO6 B pPasjHYHbIX MeCTaX TeueHHsl CTOYHOH BOABI.
IIpoROMKUTENBHOCTh MPOXOXKAEHUST CTOYHOH BOJAbl MeXIy OTAeJbHBLIMH
MecTaMH oTOOpa onpefessiloT BRIYHCIEHHEeM HJIM MPH MOMOUIM BBOAHMBIX
B BOJY HHAHKATOPHBIX BelleCTB (KpacKH, MeueHble aTOMbl, PaCTBOPHI COJIEH
u T. n.). Cineayer obecrneuuTb Npu 3ToM ObicTpoe U 3Q¢PeKTHUBHOE cMelle-
HHe BBOJHUMOTO BellleCTBa CO CTOUHOH Bofiod. OnpefiesieHHe ¢ HHANKATOP-
HbIMH BellleCTBAMH IPOBOJAST 3apaHee mnepes OT60poM Npob, ‘4TOOBI
BJHSIHNE BBENEHHOTO BelleCTBa MpPeKPaTWIOCh AO B3ATHA NpoObl Ha
aHaJu3.

IIpoby, ofpaxalollylo coCTaB BOIbl, TaK e KaK H INpH aHalH3e
NOBEPXHOCTHBIX BOJ, OTOHpAIOT B MecTe HaHOoOJiee CHJILHOTO TeYEHHs.
Ilpu B3siTHH NMpPOGH M3 COOpYXKEHHSI CJeAyeT YYHUTBIBATb BO3MOXKHOCTD
HepaBHOMEPHOTrO pacnpefeneHusi npumeceil no ciosMm. Ecau Boga BoiTe-
KaeT yepe3 OTBEPCTHS HJH BOJOCJHUB, Npoby MOXKHO OpaTh Hemocpel-
CTBeHHO M3 mnajamwliel cTpyu. PasHooOpa3ue yCJOBHH CHyCKa CTOUHBIX
BOJ Ha pas3jMYHbIX NPeANpHUATHAX HEOObIYalHO BEJIHKO, NO3TOMY B KaXK-
JOM OTHEJBLHOM CJjyyae cjaeAyeT NOCTynaTh, CoOOpasysiCb ¢ MeCTHBIMH
yCnoBHsIMH, CoO/Iofasi NMpHBeAeHHblE YKa3aHHd.
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KoHcepBauus npo6

KoHncepBauusi 1po6 Boabl mnpeciefyeT Lejlb COXPaHEHHS! KOMIIOHEH-
TOB, ONPEAESACMbLIX B BOJAE, U €e CBOMCTB B TOM COCTOSIHHH, B KOTOPOM
OHM HaXOAMJUCL B MOMeHT B3fiTusl npoObl. KoHcepBanusi Heo6xopuma
0cOo0eHHO B TeX cayuasx, Korja onpejieisieMbld KOMIIOHEHT NOJBepraercs
U3MeHeHHsIM U KOorja onpefesjeHue Heslb3sl IPOBECTH Cpa3y Xe Ha MecTe
oT6opa npoObl HIIH B TOT XKe JeHb B jabopaTopHu. B 3aBHcHMOCTH OT cTe-
TIEHH H3MEHsIeMOCTH BOJb! (ecyiu npoba He Obl1a KOHCEpBHpOBaHa) orpe-
AeJieHHe TIPOBOJUTCH:

a) cpasy, T. e. Ha MecTe 0T60opa NpoObl HJIH B J1a6opaTopHu ecJiM OHa
HaxofUTCs BOMU3H MecTa 0T60pa HpOOHI;

6) Kak MOXHO paHblle, T. €. He 103XKe YeM yepe3 2 4 1OCJe B3SATUA
npoOsl;

B) B TOT e JeHb; NPUCTYNAIOT K aHAJH3y B AeHb oT60pa npobel He
no3xe yeMm yepes 12 u mocse orbopa;

) Yepes GoJiee NPOAONKUTENbHOE BpeMsl, YeM OblJIO' YKa3aHO B MyHK-
Tax «a»—«By.

B nepuox BpemeHu MeXLy oTO0poM mnpoObl M ee aHaJIU30M HCCIe-
JAyeMble BellleCTBA MOTYT H3MEHHTbCS B pasjuyHoil cTeneHH. OueHb
OblcTpO H3MeHsiloTca TemnepaTypa Boanl u pH. Taspl, coaepxamuecs
B BOJle, HalpuMep KHCJI0POJ, ABYOKUChH YIJIepOAa, CepOBOAOPOJ, UJIH XJIOp,
MOTYT YJIETYUUTbCS M3 NpPOObl UMM MOABUTbCA B HeH (KHCJOpPOA, LBY-
OKHUCb yrJiepojia). DTH U NMOAOOHbIE UM BellecTBa HaJ0 ONpefensiTb Ha
MecTe oT6opa npob uiau ux ¢ukcupoBaTb. KaMeHenue BenmuuHbl pH,
COZiepKaHUs KapOOHATOB, CBOOOLHOH JBYOKHCH yrJjepoja M T. I. MOXeT
BbI3BaTh U3MEeHeHHe CBOUCTB APYIruX KOMIIOHEHTOB, COAiepkKalluXcs B Npo-
6e. HekoTopble U3 HHX MOI'YT BbIAEJNUTHCS B BHLAE OCajKa UK, HAa060pOT,
M3 HepacTBOpUMOH (OpMbI NepelTH B pacTBOpP. DTO OTHOCUTCH OCOOEHHO
K COJIsIM XeJse3a, Mapraiiua, KaJablus.

B HekoHcepBHpOBaHHOH npo6Ge OOBIYHO NpPOTEKalOT pasiuyHble GHO-
XHMHYECKHEe IPOIEeCChl, BbI3BAHHbIE JAeSATEJbHOCTbIO MHKPOOPraHH3MOB
HJIM TJIaHKTOHA. DTH NPOLeCCH NPOTeKaT B 0TOOpaHHOH mpobe HHaue,
YeM B IepBOHAYaJibHOMU cpelie, U BeAYT K OKHCJIEHHIO UJIH BOCCTAHOBJEHHUIO
HEKOTOPbIX KOMIIOHEHTOB NpoObl: HUTpPAaThl BOCCTAHABJAHUBAIOTCS JO HU-
TPHUTOB HWJH JO aMMOHHUS, cyJbdaTel — A0 CYJAb(ULOB, pacxopyercs
KHMCJIOPOA, MJIH, HA000pPOT, MPOUCXOAUT OKHCJeHHe CYab(pULoB, CYJabPHu-
T0B, XKese3da (II), uuanugoB u t. A. Bnusinue pasnuynbiX (akTOpoB Ha
H3MEHEHHe KOMIIOHEHTOB, COJepKalluXcs B BOLe, MOXeT ObITb Helo-
CPeICTBEHHbIM MJH KocBeHHbIM. OpraHoJienTHyeckue CBOHCTBA BOJHI,
HanpuMep 3anax U BKYC, a TaKie LBeT, MyTHOCTb U IPO3PaYHOCTb BOJHI,
MOT'YT HM3MeHHTbcs. HeKkoTopble KOMMNOHeHTH (kese3o, MeAb, KaiaMHH
aJIlOMHHMY, MapraHell, XpoM, LHWHK, ¢ocdaTel 4 T. I1.) MOTYT afcopbupo-
BaTbCsl HAa CTeHKaX OYThIJIN UJIH BblIle/J1a4HBAThCS U3 CTEKJa HJIH IJIacTMac-
cbl OyThiNK (6Op, KpeMHHH, HaTpHH, Kanui, pasjHYHble HOHBI, afCcOpOHU-
pOBaHHbIE NIOIM3THJIEHOM 1PH NPEIIIECTBYIOLIEM HCTIOJb30BAHHHU Oy THIIH).

Henpasi ykasaTp oflee NpaBuiO WM NPABECTH €LHHBIE HOPMBI,
B KaKOH CPOK JIOJI)KHO ObITb OCYILECTBJIEHO ONpefesieHre TOro HJIH HHOrO
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KOMIIOHEHTa MJH KaKHM CrocoboM cJjelyeT MPOU3BECTH KOHCEpBAIHIO
npo6ul. IlpaBUAbHOCTL pe3yabTaTa XHMMHYECKOTO aHaJ/JH3a 3aBHCHT OT
OMbiTa aHAJIUTHKA U B 3HAYUTEJbHOH Mepe OT OlEeHKH MOoJyYeHHHIX JaH-
HbiX. IIpoMexkyTok BpemeHu Mexny B3siTHeM NMpoObl M ee aHAJU30M 3a-
BHCHT OT XapakTepa npoOwi, pojia MPOBOAUMOIo aHa/H3a U ycJoBUH Xpa-
HeHHs MnpoOul. B obllleM, MOXKHO cKasaTb, 4TO ueM 6oJiblie BEPOSTHOCTH
M3MEHEHHUs] KOMIOHEeHTa, MOAJexXdllero onpeiejeHuio, H 4eM CHJbHee
BOoJa 3arps3HeHa (NpH OTCYTCTBHH B HeH TOKCHUHBIX BeIlECTB), TeM
paHbllle cJeiyeT MNpoBecTH aHadu3. I[IpuMeHeHHe KOHCEpPBHPYIOULIHX
CPEeACTB MOJIHOCTbIO He NpefloXpaHsieT onpenesieMoe BellleCTBO OT H3Me-
HeHHsl, BCJEACTBHE Yero U KOHCEePBHPOBAHHbIE NPoOK caefyeT aHaJU3HU-
poBaTh Ha cjaelyOIUH AeHb, HO He Mo3[Hee YeM Ha TpPeTU# AeHb nocje
otbopa npoOHwl.

Jlata ot6opa mpoObl U AaTa Hayaja aHaJau3a AOJXKHBI ObITh YKa3aHhl
B IIPOTOKOJIe aHa/u3a, 0oCOOCHHO ec/H aHa/lh3 HMeeT BaxKHOe 3HauyeHHe;
caelyeT yKa3aTb U cnocob KoHcepBanuu. IIpu BoluHCIeHHH KOHIIEHTPALUH’
OnpesiesieMOro KOMIOHEHTa C/elyeT YYHTBIBATb BO3MOXKHOE H3MeHeHHe
o6beMa NpoOH, BHI3BAHHOE MPHOABJIEHHEM KOHCEPBHUPYIOUIEro Bellle-
CTBA.

Y HUBepcasbHOTO KoncepBprromero BelllecTBa He cyllectByer. [dns
NOJIHOTO aHa/siu3a BOAbI OOBIYHO TpebyeTcsi oTo6paTh Npoby B HECKOJIbKO
OyThliell, B KOTQPHIX €€ KOHCEpPBHUpYIOT JoOaBjieHueM pa3jHYHBIX Be-
wecTB. i1 onpeieneHuss cojepKaHHsT HEKOTOPHIX KOMIIOHEHTOB, Ha-
npumep cyJabduroB, cyJabdPUTOB, arpecCUBHOH JBYOKHCH yrjepozaa, cie-
ayer 6paTh MpoGbl B OTAe/NbHEIE OYTHUIM AJIS KaXJOro H3 3THX Ompeje-
JIeHuH.

KoHcepBanus CTOYHBIX BOJA BecbMa 3aTpyAHHTeNbHA, B 0COOEHHOCTH
MpH HaJHYUHU B IpoOe HepacTBOPHMBIX BellleCTB, TaK KaK KOHCEPBHUPYIO-
llee BellleCTBO MOXeT OKasaTh Mellamwliee AeiictBue. KoHcepBanus cTod-
HBIX BOJA XHMHYECKHUMH MpenapataMHd JOMYyCTHMa TOJNBKO B TOM ciyuyae,
ec/ii KOHCEpBHDYIOUIUH IpenapaT He MNpensiTCTBYeT oMpefeeHHIo Tex
HJIH HHBIX KOMIOHEHTOB M €CJH OllpefesieHHe HEBO3MOMXHO IPOBECTH
HenocpeAcTBEHHO NnocJie oTbopa npobul. bruoxuMuyeckue npouecchl MOXHO
3aMelJHuThb, oxJaauB npoby no 3—4° C.

Tlpo6el mas onpepeneHuss BIIK .Henb3ss KoHcepBupoBaTh. Ha-3a
BO3MOXHOCTH NMpPOTEKaHHUsI B HUX MNOOOYHBIX OMOXHMMHUECKHX MPOLECCOB
HYXHO 3TH ONpeJieieHHsI HauaTb KaK MOXHO paHblile nocje otéopa BOAHI.

B HekoTOpbIX cJy4asiX KOHCEPBHPOBAHHYIO MpoOy cJjaeayeT nepex
aHa/JINW30M HeHTpa/insdoBath. [l oTAesNeHHs] HepPacTBOPEHHBIX BellleCTB
npoby ¢uAbLTPYIOT, Jiyyille Bcero Ha MecTe otbopa.

B Tta6a. 1 npuBeneHbl CBOHCTBA BOABI U €€ KOMIOHEHTOB M YKa3aHHI
BO3MOXHOCTH KOHCEpBallHH, clocobbl oT6opa nNpob6 H JoNyCTUMbie HH-
TepBaJbl BpeMeHH MeXay oTOopoM NpoObl ¥ HayaJoM aHalH3a.

% Ilpu cobnrofeHny 3THX YCJAOBHHA MOXKHO pacCcYHTHIBATb, 4YTO COAED-
XaHHe oNnpeessieMOro KOMIOHEHTa He H3MEHUTCA B TeUE€HHEe YKa3aHHOIo
UHTEpBaJ/Ja BpPeMeHHU. W

JlaHHEIe 0 KOHCepBalHH NPHBEeHH TaKXe MpH ormcamm MEeTOJIOB
onpejesneHusi OTAENbHBIX KOMIOHEHTOB. '
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Tabauya 1. CBoiicTBa BOABI, cofepxkaliHecs B Hell KOMIIOHEHTBI,
M BO3MOXHOCTb KOHCEpBaLUM

KoMnoHeHT HJIH CBOHCTBO

YKa3zaHHS O KOHCepBallid, CPOKH ONpeJie/IeHHS TocJe
or6opa npob

ArpeccuBras CO,

A3sotr o6umit
» OpraHHYeCKHH
Anomusenr#

AMMHAK H HOHBLI aMMOHHSA

AHHOHOAKTHBHLIE CHHTOTHUC-
CKHe MOIOLLHE BeulecTnu
Bopars

BIIK

Bosewennue Beuiectsa
Bxyc

Bozopoanble HOHH
TMApOKCHIILHBIE HOHBI

['yMHHOBBle BellecTBa

JIByokuch yraepona
»  XJopa

Xeneso

JKecTkocTh
JKHpHBle KHCJIOTHI

XXuper :
3anax

Henbsss xoHcepBHpOBaThb, CM. HHKe, «KHCJIOTHOCTH?

IIpoGa ¢ MpamopoMm; oTGOp MPOGH! B GYThLIb, COAEPKA-
114410) CaCO;;

Cm. HEuXKe, «OOLIee colepikaHHe a30Tay

Cm. Huxe, «OOliee cojep:KaHHe as3oTay»

[Ipo6Gbl 0TOGHpaOT B GYTHIIH, NPOMLITHIE KHCJIOTOH

a) OmnpeleneHHe NPOBOAAT MO BO3MOXKHOCTH He NO3XKe
yeM yepes 2 4

6) INpu6asasior 5 #2 HCl Ha 1 2 npo6Hl (B ciyyae Ha-
1106HOCTH)
Onpene.neune NPOBOJAT Cpa3y xe

6 ITpoGy xpansar npu 3—4°C

B) [lpuGapasitor 1 xa HeSO, Ha 1 2 npoGu

R MpuGasaswor 2—4 ma2 CHClg nHa 1 2 npobu
pubasasior 2—4 ua CHClg Ha 1 4 npo6u

OGbiyHO MpoObl He KOHCEPBHPYIOT; HX COGHDPAIOT B IO-
JIN3THJIEHOBble OYTBHIJIH HJH B OYTbUIM H3 CTeKJa, U3
KOTOpOro 6op He BhIIEeIayHBaeTCA

Henb3s koncepBupoBats. [IpoGy xpanat npu 3—4° C,
o6pabaTHIBAIOT He NO3XKe 4YeM yepe3 24 4

IIpo6bl He KOHCEepBHPYIOT; onpefie/ieHHe ClefyeT Nnpo-
BOJAMTb He I03XKe ueM uepe3 | cyTkH

[Ipo6n Hesnb3st KOHCEpPBHPOBaThH H OTGHpaTh B IOJIH-
STHJ/ICHOBble OyTbUIH; ONpefesieHHe Halo NPOBOIUTDH
He 103Xe ueM yepe3 2 4

CM. HHuxe, «KHCIOTHOCTDY

CMm. Huxe, «KucaotHocTb», «[llesouHOCTEH»

ITpoGel HeMb3sA KOHCEPBHPOBATb; HX CJeXyeT oGpabo-
TaTb He N03XKe 4YeM yepe3 3 CyTOK

CMm. Huxke, «KHcaoTrHocTby, «lIlesouHOCTD®

~ Ilpo6rl Heslb3si KOHCEPBHPOBATb; ONpefejeHHe HaNo

NPOBOJMTL CpPa3y Ke :
Ob6umee coxepxaHHe XeJaesa: npH-
6aBaASAIOT 25 M2 a30THOH KHCJIOTH Ha 1 4 npo6u
Pasnuunune ¢opMb XeJae3a: mnphuba-
BJAAIOT 20 ma pacTBopa auerata HatpHsa (68 e
CH3gCOONa-3H,0 B 500 x4 H,0) u 25 m2 pacrBopa
yKcycHoit kuciotsl [166,7 #a CHgCOOH (B pacuere

Ha 100% -ry10) B 500 x2 Hy0] Ha 1 4 npo6h -

ITpu B3siTHH npoOwl caeayer H3beraTb CONPHKOCHOBe-
HHS BOJbI C BO3LYXOM

Briimanue! Bo3MoxkHa afcopOLHs xKele3a CTEeHKaMH CO-
cyna

IIpoGbl He KOHCEPBHPYIOT; CM. HHXKe, «Kanbuuu» «Mar-
HHU iy

IIpo6Ll He KOHCEPBHPYIOT; ONpele/ieHHe Halo NPOBO-
JOMTb KaK MOXHO paHblue B JieHb OTOOpa

CM. HHXe, «DKCTparupyemole BeleCTBa»

ITpo6bl Hesb3si KOHCEPBHPOBAThH; ONpeieJeHHe NPOBO-
ASIT He NO3XKe yeM yepe3 2 4, B KpailHeM cllyyae He
no3xke KOHLA JHS OT0Opa; HeKOTOophle 3amaxH Hajlo
YCTAHAB/JIUBaTh Ha MECTe (3anax xJop¢eHosoB H T. 1.)
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ITpodoascenue

KomnoHeHT HJH CBOMCTBO

" YKa3aHus O KOHCepBaUHH, CPOKH onpegxeneunﬂ nocJje
0'r6opa npo6

Hon"oe uncao

Kagmufi

Kanuii

Kanabuui
Kap6oHaTel H [ABYOKHCb Yr-
Jepoja
KaTHOHOAKTHBHbBIE  CHHTETH-
yecKHe MOIOLIHe BellecTBa
Kuciopon

<

Kuciaotrsocts

Kpaxman

JIurHuHCybPoHOBLIE
Thl, TAHHHH

Marnni

Mapraner

KHCJIO-

Macaa
Menb

MunepanpHpe Macja
MyTHOCTD

.24

/

[Ipo6ul Heslb3si KOHCEpBHPOBATb

Omnpéfesienre Haf0 NPOBOJHTb B TOT XKe JieHb, Jyulle
BCero cpasy

IIpo6ul co6HpAIOT B YMCTHIE CTEKJSIHHbIE HJH IOJH-
STHJICHOBbe GYTHIIH H NPHGABISIOT 5 MA KOHLEH-
TpupoBanHoit HNO; Ha | 2 npo6st

Brumanue! BosMoxHa afcopOuusi KaAMHs CTEHKaMH
6yThIIH

[TIpo6bl coGHparT B NOJMHITHJEHOBbLIE _CoCyAbl  HJIH
GyTHIIM H3 CTeKJa, U3 KOTOPOTro Ka/uli He BhIle/a-
yuBaeTcH

Ilpo6ul He KOHcepBHPYIOT

I1IpoGbl 0GbIYHO HE KOHCEPBHPYIOT

CMm. Huxe, «KuciaotHocts», «lllemounoctby

CM. Bbllle, «AHHOHOAKTHBHLI® CHHTETHYECKHE MOIOLIHe
BelIecTBa»

ITpo6bl HeMlb3s1 KOHCEpBHPOBATh; HX COOHPAIOT B KKHCJIO-
pPOAHBIE» CKJISAHKH, NPH 3TOM Jy4lle HCIOJb30BaThb
cnelManbpHylo Hacaaky. K npo6e cpa3y npu6aBisiioT
COOTBETCTBYIOLIHE PeaKTHBH

ITpo6ul Heslb3sl KOHCepBHPOBAThb

a) OnpejeseHHe NPOBOJSAT Cpa3y Ha MecTe

6) OrGop npoGbl NPOBOAAT NPH NOMOLIH CreLHANbHOM
HacaJKH (Kak NpH onpelelleHHH KHCJIOpoAa), COCY]
3aMoJIHAIOT BOZOH J0BepXy, uToObl He ocTajJoch Iy-
3LIPbKOB BO3/yXa; INPH TPAHCIOPTHPOBKE IMpeJo-
XPaHAIOT npoby OT HarpeBaHHs H onpejejeHHe Ipo-
BOAAT He No3xe yeM yepe3 1 cyTku

CM. HuXe, «Caxap H Kpaxmani»

IIpo6ul He KOHCEepBHDPYIOT; onpefeJieHHe NPOBOASAT He
no3xe yeM yepe3 72 4 mocJie B3ATHS NPOGH

[Ipo6n 06bIYHO He KOHCepBHPYIOT

a) OnpenencHue NMPOBOAAT IOCHAEe B3ATHA NPOGH

6) IIpuGaBasitor 5 ma xoHueHtpupoBaHHod HNOjz Ha
1 2 npoGui

Brumarue! MoxeT npoH30HTH OcaxIeHHe m,upooxncn
Maprasua, ee nocjefylee oKHclIeHHEe H a,ncopéunﬂ
CTeHKaMH cocyAa

CM. HuKe, «JKCTparipyeMble BelECTBA»

a) Hpndasnnm’r 5 ma xoHuentpupoBanHoii HNO; Ha
1 2 npo6hl

6) IMpubasasior 5—10 xa HCI (1 : 1) Ha 1 2 npoGul

Brumanue! BosMoxHa ajcopOUHsi MeIH CTEeHKAMH
cocyza |

CM. HHXe, «DKCTparupyeMble BelECTBa»

a) OnpeznesieHue POBOAST B TOT XKe JAeHb HJIH COXpaHs-
10T po6y B TEeMHOM MecTe H MPOBOAST OnpefelieHue
He no3xe yeM yepes 1 CyTKH

6) Ilpu6asasior 2—4 ua CHClg Ha 1 4 npo6ul (nepex

HayaJoM aHalH3a npo6y Hajgo B360JTAThb)



I1podoasicerue

KoOMIIOHeHT HJH CBONHCTBO

YKa3aHHs O KOHCepBAUHH, CPOKH ONpeJic/ieHus moce
0'r6opa npo6

Mbimpgk

Harpuii

HeuoHnorennue CHHTeTHYe-
CKHe MOOlllHe BellecTBa
Huxkean

Hurparn

AN

Hurpurat

OG6uiee comepxaHHe a3oTa

Oson
OGuiee cozmepkanne npumecei
O6utee comepxaunue pocopa

®
OKHCJIS5eMOCTD

A}
-

Oprannyeckuit yriepon

pH
ITnotHoCTD

a

[Ipu6asasitor 5 4 KonuentpupoBanHoii HCl wa 1 2
npo6nl

a) Onpexnenende NMpoOBOAST He MO3XKe yeM depe3 2 4
nocse or6opa NpPoGhl

6) buosnoruyeckne mpoieccel npekpamialT npubasie-
HueM 2 ma CHClg Ha 1 2 nmpo6ul

[TIpo6bl Hano oT6HpaTh B MOJH3THJEHOBLE OYTHIIH HJIH
B OyTHIIH H3 CcTeKJa, H3 KOTOPOro HaTpHil He Bhiule-
J1aYHBaETCs]

CMm. Bbime, «AHHMOHOAKTHBHbIE CHHTETHYECKHE MOIO-
LHe BelecTBay '

a) Ilpo6ul_He KOHCEpBHPYIOT

6) ITpu6asnsior 5 ma KonuentpupopanHoit HNO; Ha
‘1 A mpo6ul (Hesqb3s1 KOHCepBHPOBAaTb NPH HaJHYHH
L(HAHH]IOB)

a) OnpepeJieHne NPOBOAAT B AeHb B3ATHA NMPOGH

6) Ilpu6asnsitor 1 ma KouuentpHpoeanHo# HgSO4 Ha
1 2 npobu

B) [Ipo6y xpansar npu 3—4°C

r) IIpuGasasior 2—4 ma CHClg Ha 1 4 npo6ut

a) OnpepneJienne NpPoOBOAAT Cpa3y mocJje o'r60pa Ipo6H

6) IlpuGasasiior 1 ma xouuentpuposanHoi HpSO, Ha
1 4 npoGhul

B) Ilpo6y oxnaxpator no 3—4° C

r) IlpuGasasior 2—4 ma CHClg Ha 1 2 npoﬁm

a) Ilpu6asnsior 1 ma xonuenrpupoanHoit HySO, Ha
1 2 npoGhl, onpenejieHHe MPOBOAAT He nosxe 4eM
yepe3 1 cyTkH

6) Ilpu6asasitor 2—4 ma CHClg Ha 1 2 npoébx

[TIpo6bl Hesib3s KOHCEpBHPOBaTb; OMNpefieieHHe Hajo
NIPOBOJHTDb CPa3y xe (CTOHKOCTb 030HA B NpoGe NOBbLI-
IIaeTCsl MPU OXJa¥IeHHH MPoObl U monuxkeHuH pH)

[Tpo6u He KOHCepBHPYIOT: HX XpaHsaT npu 3—4°C;
onpejie/ieHHe Clle/lyeT NPOBOMKTH He NMO3Ke UeM Yepes
3 AHs

IIpo6b OGBIYHO He KOHCEpPBHUPYIOT

Brumanue! Bo3moxkHa aacop6uusi pocdaToB CTeHKAMH
OyTbVIH: HeJIb3s KOHCEePBHPOBaThb KHCJOTOH (CM.
Huxe, «PocdaTe»)

a) ITo Ky6eno: npubasasior 2 a2 HySO, (1:2) Ha
100 m2 npoGul; npu onpenefleHHH HafO YYHTHIBAThb
KOJIH4eCTBO NpPHOaBJEHHOH KHCJIOTHI.

6) OxucieHue 6HXpOMaTOM npu6apasoT 1 M8 KOHIEH-
tTpupoBaHHoit HySO, Ha 1 4 npoGhl

B) IIpo6y xpansit npu 3—4° C u onpefesieHHe NpOBOAAT
He mno3xe yeM dYepe3 1 CyTkH

a) I[1po6y aHaaH3UpPYIOT B TOT ke JeHb

6) INpuGasasior 1 ma KoHuentpupoBaHHo#t H,SO, Ha -
1 2 npo6ut

CMm. Boime, ¢KHCJIOTHOCTB?

IIpo6u1 Hesb3s1 KOHCEpBHPOBATh
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ITpodoascerue

KoMnoHeHT HJIN CBOHCTBO

|YKa3saHHuA O KOHcCepBallMH, CPOKH ONpejelieHHs IocJe
orcopa npo6

IlpospauHocTb

PacTBopeHHbIe BellecTBa
Poaauuau

Caxap ¥ Kpaxmal
CeeronponyckaHue
CauHen

CepeGpo

CepoBogopox
Cunukathbl -

Cmoaa
«CoJieHocTe? (COlepxkaHHe co-
Jeit)

Cyabdath!

Cyibpuan!

CyabduThHI

Temneparypa
Y rieBofopoab!
CKHe
YaenbHas
HOCTb
QeHONE

apoMaTHye-

3JIeKTPONpPOBOJ-
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ITpo6rl Hesb3s KOHCEPBHPOBATH; ONpeJiesieHHe MPOBO-
ASAT Cpa3y Ha MecTe B3ATHs NMPoOLl, B KpaHHeM cJay-
yae He No3xe yeMm uepe3 1 CyTKH

Ilpo6ul He KOHCEPBHPYIOT, omnpejieieHHe Hajao MNpo-
BOJAHTbL HC MO3)Ke 4YeM uyepe3 1 CyTKH

ITpo6Ll e KoHCepBHPYIOT; omnpejesieHHe TMPOBOJAT He
no3:xe uem uyepes | cyTkH

Onpepeniense NPoOBOAAT He MO3XKe YeM uYepe3 1 CyTKH

Cum. Hmxe «DocgaThl»

a) Ilpu6asasior 3 ma koHueHTpupoBaHHoit HNO; Ha
1 2 npo6e '

6) Ilpu6apasior 2 #2 CH3COOH (B nepecuere Ha 100% -
Hyi0) Ha 1 2 npoGHl

IIpu6asasior 5 ma kKoHuenTpuposanHoit HNOg Ha 1 2
Npo6HI

Buumanue! BosamoxHa apcop6uus cepe6pa CTeHKaMH
6yTHIH

CMm. Huxe, «CynbQuanly

I1po6ur co6npaxo'r B MOJIH3THJIeHOBhle OyThUIM; TIpH
BLICOKOH KOHueHTpauHH SiO, npubasasior 1 xa
HySO,4 (1 : 3) Ha 1 2 nmpo6ur

CM. HHXe, «SKC'rpampyeMbIe BeleCTBaY

IIpo6b1 HeNb3s KOHCepBHPOBATH

Hexkap6oHaTHYIO COJIEHOCTh ONpeJeisioT He Mo3Xe ueM
yepe3 3 cyrok. Cm. «KuciorHocTh», <llenmouHocTn»

[Tpo6bl 06LIYHO He KOHCEPBHPYIOT

a) IIpo6y xpausar npu 3—4°C

6) Ilpu6asnsior 2—4 ma CHClg Ha 1 2 npoGul

I1poGrur Hafio coOHpaTh B OTAeNbHble OyTHUIH, Jydile
C Hacankoil (Kak iJs ompejelieHHs] KHCJAOPOAa)

a) INpu6asnsor 10 ma 10%-HOoro pacteopa amerara
KaAMHs HJH IHMHKA Ha | 2 npoGel

6) Ilpo6el He KOHCepBHPYIOT (CTOYHBIE HeOYHINEeHHELIE
(deHOoJIbHBle BOXHI)

PacTtBopeHHbe <cyabduas: onpegeie-
HHMe Ha/l0o MPOBOJAMTbL KAK MOXHO paHmplle nocJje OT-
6opa npo6bl, He KOHCEPBHPYS ee

a) OmnpeZesneHHe NMPOBOAAT KaK MOXKHO paHblue mocie
or6opa npo6knl

6) Ilpo6y orbupaior B OTAeJbHEE GYTLIIH, B KOTOpblE
npezpBaputeasHo Beoaat 0,2 ma 20% -Horo pacrBopa

-NaOH #u 2 ma raunepuna na 100 ma npoGul

Hamepenne nmpoBOAsT cpasy

IIpo6GLl He KOHCEPBHPYIOT; HX COXPAHSIOT B XOJIOLHOM
MecTe H aHaJH3HDPYIOT He Mo3xKe 4eM 4Yepe3 1 CyTKH

ITpoGnl Hesb3s1 KOHCEPBHPOBaTh; H3MepeHHe Hajo MHpo-
BOJAMTb He MO3xKe yeM 4epe3 1 CyTKH

a) Eciu comepxanue ¢enona npepnimaer 100 me/a,
onpejes/ieHHe HajA0 MNpPOBOAHTb, ~He KOHCEpBHPYS
npo6bl, He MO3)Xe 4YeM 4Yepe3 5 CYTOK

6) Ilpo6ul, comepkarnue MeHee 100 s2/2 peHOMOB, MOXKHO
KOHCepBHPOBaTh Ao06aByaeHueM 42 NaOH Ha 1 2 npo6ul

B) IlpoGhl, conepxaiue-meHee 0,05 ue/4 denodsos, Ha-
IO aHalH3HPOBaTh Cpasy



ITpodoascerue

KoMnoHeHT HJAH CBOHCTBO

YKasaHHM O KOHCEPBALMN, CPOKU ONpPEACACHHA NOCAe
or6opa npo6

dopmanbaerun

®ochaThl

dropHan

Xaop

Xaopuau

Xpou

I {neTHOCTD °

Ilnannan

Llunk

lenouHocTb

OKcTparipyeMele BELIECTBA

[Ipo6bl He KOHCEPBHDYIOT; aHAAH3HDYIOT cpasy Ha
MecTe oTOopa

a) OnpelleleHHe NMPOBOAAT K&K MOXHO paHbllIe Mocjie
or6opa ,

6) IpuGasasior 2—4 xa CHClg Ha 1 2 npoGel 4 onpe-
AeJieHHe NMPOBOJAT B TOT XKe JeHb ,

[Ipo6y Hesnb3st KOHCEPBHPOBAaTb KHCJOTOMH

ITpo6bl OTOHpAIOT B MOJHITHIEHOBEIE OYTEUIH, KOTOpHIE
nepel 3THM He OBUIM HCIOJb30OBAaHHl V11 XPaHeHHS
B HHX Npo6 C BHICOKHM cOJepxaHHeM (TOpPHAOB

[MpoO6il HeIbL3s KOHCePBHPOBATh; HX COGHPAIOT B GYTHI-
JIK H3 TCMHOIO CTekJla, NnpefoXpaHsas OT AeHCTBHSA
CO/IHCYHBLIX JyYeCA H OT COTpsCeHHH

Onpegenene HaRo NPOBORHTR CPa3y ke (cofepxkaHHe
xjopa B mpo6e He SABAAETCH MOCTOSIHHEIM H INpH
HH3KOH TeMIeparype)

[Tpo6er OOBIYHO He KOHCEPBHPYIOT, B HCKJIOUYHTE/Ib-
HbIX cayuasx npuGasasiT 2—4 ux CHClg na 1 2
npo6el, 4roObl MONABHTL GHOXHMHYECKHe IpOLEeCcChHl

ITpu6asasior 5 m2 KoHueHTpupoBaHHo# HNOg Ha 1 2
npo6sl .

Ecsn Hano paspeanHo onpefenuts CrllI g CrVI, onpe-
JlelleHHe MPOBOAAT B TOT XKe JieHb

Brumanue! BoaMoxkHa afcopGuHs XpoMa CTEHKaMH
OyThIIH

[Ipo6bl He KOHCEpPBHPYIOT

YuuThIBasi BO3MOXHOCTb OHOXHMHYECKHX IIPOIIECCOB,
ceilyac e nocjle ot6opa CleAyeT BHECTH IO 2 MA
CHClg Ha 1 2 npobmu

[Tpo6s1, comepxainie LHAHHADI, IPH ONpeleJeHHH APY-
THX KOMIIOHEHTOB HeJIb3s KOHCePBHPOBATh KHCJIOTOMH

a) Onpenesiende LHAHHIOB NPOBOJAAT Cpasy

6) HoBoxmsaT 3nauerne pH npo6bl foGaBiieHHeM LIENOYH

" no Kg)éﬁﬂeﬁ Mepe 10 11 u coxpausitor npoly mnpH
3—4

. Ilpu6asasior 1 ua xonuentpuposanHo#t Hy,SO4 Ha 1 2

npo6rl (HeJb3si KOHCEPBHPOBATh NMpPOGLI NMPH HaJH-
YHH B HHUX LHaHHJOB) .

IIpo6E Henb3st KOHCEPBHPOBATH

a) Onpenesienyie NPOBOAAT Cpasy

6) ByTeuIb 3anonHAIOT NPoGOH JOBEpXy H MPHCTYMAIOT
K aHaJIM3y He INo3xe yeM yepe3 | CyTkH

[Tpo6y Hano cobupaTh B IIMPOKOTOPJIyI0 6aHKY, B 0OCO-
GEHHOCTH IPH OINpeAeJeHHH XKHPOB H CMOJIHCTHIX
BellleCTB

Onpenenenne cienyeT NPOBOAHTb KaK MOXHO paHblle

IIpu onpesesieHHH MHHEpaNLHBIX Maces /M XKHPOB Npoby
KOHCepBHPYIOT aobGasiieHneM 5 ma HoSQ (1 : 1) Ha
1 2 npo6u

Ilns xoHcepBauHH HeJb3s noJb3oBaThesi CHClg



TpancnopTHpoBKa H XpaHeHHe Tpo6

Hns 6oabuied yacTH Nmpo6 BOABI XapakKTepeH HEMOCTOSIHHBIA COCTaB.
[TopaBnasomee OONBUIMHCTBO KOMIOHEHTOB H CBOHCTB BOJABLI CJEAYET
onpeaensTb N0 BO3MOXHOCTH B TOJbKO 4TO oTOOpaHHOH mnpobe, 4TOOHI
n36eXaTb HapylLIeHHUs paBHOBeCHs HOHOB, NOTEPH PACTBOPEHHLIX I'a3oB,
pasjioXKeHHs] OpraHHYeCKHUX BellecTB, BbI3LIBAEMOrO ‘AeSTEeNbHOCTBHIO
MHKpPOOpPTraHH3MOB, H T. J. (CM. MeTOAMKH OTHe/NbHBIX omnpeeseHui).
[ToaToMy caefyeT nmpHHHMaTb Bce MepHl AJsl TOTO, 4TOOBI COKPAaTHTh
BpeMst MeXay or6opoM Npolbl U ee aHaJH30OM.

HauGosiee GnaronpHsiTHEIM yCJAOBHEM SBJSIETCS pachojoXKeHHe aHa-
JIMTHYeCKOH J1aGoparTopuu HeJlaJleKo OT MecTa oT6opa npo6 (maGoparo-
PHH BOJONPOBOJHBIX CTaHIHUH, 3aBOACKHUX JabopaTtopué u T. A.). s
co6iofileHUs1 9TOr0 YCJIOBHS MHOTJA YCTPauBAalOT j1abOpaTOpHUH AJS CH-
CTEMaTHYeCKOro HCCJIeNOBaHUSI BOJAbl HENOCPeACTBEHHO BOJIH3H H3Y-
yaeMbIx 06beKTOB. FIMeloTcs nepefiBuKHble Ta6GopaTopHK Ha aBTOMAIIHHAX
CO CIellHaNbHO NpHcnocob/eHHBIM KY30BOM, B 3aKPhIThIX (yproHax u T. 1.
B atHx nabopaTopusax TNpPHUMEHSIOT caMoe ImpocToe o6GopyAoBaHHE,
npuberaioT K yNpOLIEHHbIM MeTofiaM paboTel, 4TO, pasyMeeTcs, CHHUXKAET
TOYHOCTb TOJIy4aeMbIX pe3yJbTaToB. [lns npoBefieHUs: Gojiee TOYHBIX
AHAJIH30B HENpPUTOJHBl U Pas3jIHUHbIE (IIOJEBbie» METOABI, NPH KOTODPHIX
TaK¥Xe HCNONB3YIOTCA JierKoe NepeHocHoe o060pyloBaHHe H YNPOLIEHHbIE
meTofuKH. Ecnam Henb3st o00ecneunTb MOJHOCTBIO COOTBETCTBYIOIIHE
ycnoBHsl paboTel Ha MecTe or6opa npo6 (MOpo3, MIOX0e OCBelleHHe, He-
JOCTAaTOK BpeMeHH), pPeKOMEHAyeTcs IepeBO3UTb NPoGbl B HOPMAJbHO
o6opyZoBaHHyI0 jabopaTtopuio. TpaHcnopTupoBaTh nmpoOwl caeayer Obl-
CTpO U ocTopoxkHO. IIpoGul JocTaBAAIOT aBTOMALIMHON, HaxoAsLieHCs
B pacnopsiKeHHHu JabopaTopuH, NOA Haja3opoM ee paboTHHKOB. JKena-
TesIbHO, 4ToObl Mpo6a Obly1a JocTaBjieHa B JlabopaTopHIo B JieHb orbopa.
He pekoMeHAyeTcsi OpraHM3OBHIBaThb paGodie NOE3AKH Ha HECKOJBLKO
IHel, Korga npobul OTOHPAIOT, NOCTENEHHO HaKan/HBasi, U JIHIUIb TOTOM
nepeBo3sT.

Ecnan Henb3si obecneuuTb eXKeJHEBHYIO JOCTaBKY HJH €ClH NPoObI
Hallo JOCTaBJSATb Ha pAcCCTOSIHHE HECKOJbKHX COTE€H KHJIOMETPOB, HC-
NOAB3YIOT XKeJNEe3HY0 JOpory WM aBHanouty. B sToM ciyuae Hago Haja-
IHTb CBOEBPEMEHHYIO NOAauy M NpHEeM HOCHUIOK C mpobGaMH.

T nepechblIKH 6y ThIIM ¢ Tpo6aMu YKJaJblBalOT B ALUIHKH, HMEIOLLHE
NeperopofiKi M pacrnoJioKeHHble TaK, YTO KaxKaas OyTblIb MoMellaeTcs
B H30JIHpOBaHHOe oOTAesneHHe. IIpoMexkyTku Mexny OyThUISIMH NpOKJa-
ABIBAIOT 3JIaCTHUHBIM MaTepHnajoM (6yMarod, BOHJIOKOM, PE3UHOH H T. I1.).
JIJis mepechblJIKH 1O NOYTe HCNOMb3YIOT SIIUKH ¢ 3aNHpalOUIUMUCS KPbILI-
kamu. Ilpo6ku OyThliel cieayeT TulaTenbHO yKpenutb. IIpoby B crek-
JSHHBIX GYTBHUISIX CJIeAyeT NMpelOXpaHATb OT 3aMep3aHHs HJH IOJb30-
BaThCA IMONH3TUJIEHOBLIMH OYTBIISAMU. YCJOBUSI omnpefeseHUss 060Jib-
IIMHCTBA KOMIIOHEHTOB JONMYCKalOT TPaHCNOPTHPOBKY mnpob6 B Jabopa-
TOPHIO, U1 3TOTO JOCTATOYHO MPEAOX PAHHUTD NPOOHI OT CONPHKOCHOBEHH S
¢ atMocepHBIM BO3LYXOM H 3alMTHTb HX, 0T HaTpeBaHHs NPH NepeBO3Ke.
[TosToMy OYTHIIM ROJMKHBE OblTh HAMOJHEHBl KHUAKOCTBHIO HOBEPXY (Ges
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NYy3LpLKOB BO3AYXa) M YJIOXKEHbl B TENJOH30MSILHOHHYIO Tapy (AWMKH
¢ AROHHBIMH CTEHKaMH U H30JsiliHell, TepPMOChHl WM OoXJaxJeHHe QObIKHO-
WCUHBIM HJIH CYXHUM JIBAOM H T. I.).

Ecau npoObl pmsisi onpefesieHUs] OTHENbHBIX KOMIIOHEHTOB HeNb3sl
TPAHCIIOPTHPOBATh KpaTyaliuuM NyTeM ¢ coOJIofleHHEM BCeX Mep mpe-
JIOCTOPOXKHOCTH, TPUMEHSIIOT KOHCepBalUHIO HAH (uKcauuio npob6 Ha
mecrte. Crocobbl KOHCEpBAllMH ONHUCaHbl NMPH H3JM0XKEHHUH OTAEJNbHBIX Me-
10/10B, a nepeyeHb MX MpHBeleH B pasfene «KoHcepBauus npob».

CnegyeT NOMHMTB, YTO HU KOHcepBalusi, HU (pHKcanus He ofecreyu-
MIOT NOCTOSIHHOTO cocTaBa MpoObl Ha HeorpaHHyeHHoe BpeMs. Llenbio
2IHX  MEpPONpHATHH sBJsieTCS JIMIIb COXPaHEHHe COOTBETCTBYIOLIEro
KoMmIoHenTa 6c3 uamelieHn#t Ha Bpemsi mepeBo3kH. K aHanusy Hajo npH-
CTynaTh b Kparuawnft cpok.

Mpumtinnanunio caepyer nsGerath Kakoro 66l To HH OBIJIO XpaHEHHS
npo8 noan. Bee Mepu gomkhnl OLITL HanpapjeHb! JIHMIb HA TO, YTOObI
COXPANNUTL COACPIKAlIHe OTAC/ALHBLIX KOMITOHEHTOB B OToOpaHHOH mnpoGe
Ocy naMencnufl sa Bpemsi Mexay or6opoM M HayajJoM aHanuaa, T. €.
0OWMHO Jlo cacayloutero yrpa. I[Ipo6bl peKOoMeHAyeTcsi XpaHHTh B XO-
JOJAUALHIKC i BbIHMMAaTb TOJMBKO mepef, HayajoM aHanusa. K ananusy
HPUCTYNAIOT 1TOCAC TOrO, KakK TeMIepaTypa BOJALI CpaBHseTCS] ¢ KOMHAT-
noft remnepatypoil. C nesblo nosyueHuss TOUHLIX _pe3yJabTaToB Tpebyercs
cTporo counojlaTi, CPOKH XpaHeHHs, B -0OCOOEHHOCTH ecJIH NpoOul JOCTaB-
AAOT e paGotunkd nabopatopuu. IIpobbl, B3siTle HecnelHaJUCTaMH,
HeTOUYNO MAPKHPOBaHHblE M JOCTaBJEHHbIE B JiabopaTopuio depe3 He-
CKOALKO AHell mocJsie orOopa, Gecrnosie3Hbl, M aHaluW3 HX JenaTbh Oec-
CMLICJICHHO, TAaK KaK MojlyyaeMble pe3yJ/ibTaThl HeHaJeXKHBI.

TEMIIEPATYPA

HMamepenne TemnepaTypsl BoAbl M BO3/lyXa BO BpeMsi 0T60pa npoGHl
1BJISIETCS HEOTIeJUMOH YacTblo aHaju3a.

Temnepatypy Boibl H3MepSIOT BCerjla OLHOBPEMEHHO C OTOOPOM MPOGH!
PTYTHBIM TepMoMeTpoM ¢ lieHo# menenus 0,1—0,5 epad. Cnenyer npume-
HATb KajJHOpoBaHHbIe TEPMOMETpPHl MJIM MO KpaHHeHl Mepe NmpoBepeHHbIe
no KaJuOpoBaHHOMY. ,

Tam, rae no3BojsiIOT YCJAOBHSI, TEMNEPATYPY NOBEPXHOCTHHIX HJIH
CTOYHBIX BOJ H3MepsIIOT, Norpyxasi TepMoMeTp B Boay (mpsiMmo#t coJ-
HeyHbIH CBeT HeoOXOAMMO 3aTeHHTb). Ec/iu HenocpeAcTBeHHOE H3MepeHHe
B BOJOEME BLINOJHUTH HEBO3MOXKHO, TO TeMlepaTtypy H3MepsioT B Oy-
THIM Cpasy Xe mocJie or6opa npobul. Temnepatypa OyTelIH (EMKOCTbIO
He MeHee 1 ) nepen or6opoM NpoGk! fLo/KHA ObITH NPUBEJEHA K TeMIepa-
Type uccaenyemost Bozanl. Ilpu namepenuu temnepaTypsl npo6a He 10JXKHA
NOABEPTaThCsA BJUSHHUIO KAKHUX-JTHOO HCTOUHUKOB Tenja WU AeHCTBHIO
npsIMOro cosiHeyHoro cseta. IIpu or6ope nmpoObl M3 KpaHa U B APYIUX
NoAOOGHEIX caydasgx TeMmmneépaTypy H3MepsilOT B CTpye. ‘

B O6onblIMHCTBE cJyyaeB TeMIepaTypy OTCUMTHIBAIOT MOC/e ycTa-
HOBJIEHHS] Ha HEeH3MEHHOM YpPOBHe. PTYyTHOro CTojiOMKa TEpMOMeTpa, Mo-
TPpYXEHHOTO B HcclaeAyeMylo BoAy. ToJIbKO ecqd TeMMeparypel Npob u
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OKpy:Kalolllel cpelbl 3HAUUTENbHO pasjuyaloTcs (Hanpumep, Boja H3
POAHHMKGB, M3 TJYOHMHL BOJOXPAHMJIMIL, HEKOTOphle CTOYHble BOJBI),
He OXHJIAIOT YCTAaHOBJEeHHs CTOJNOHKAa PTYTH Ha NOCTOSIHHOM YpOBHE.
IIpn 3TOM BO3MOXKHHI JBa Cjyuasi: 3allHCbIBAIOT HaMBRLICIIEE MOKa3aHHe
TepMOMeTpa NPH H3MEpeHUsX, KOorja TemIiepaTypa BOJALI BhIlIe TeMmIle-
paTypbl OKpyXKalolllel cpellbl, HJIH CaMOe HH3KOe NoKa3aHHe TepMOMeTpa
NpH H3MepeHHsiX, Korja TeMmlepaTypa BOAbI HHXKe TeMIepaTyphl OKpY-
JKamlleH cpefnl.

Iy u3MepeHHs1 TeMnepaTyphl BOAbl BOJOeMa Ha pas3jHYHbLIX TJIY-
OMHaX MOXHO INPHUMeHSITb TaKXe cHelHasbHble TepmoMmeTphl. Crocob
paboThl 3aBHCUT OT THIA NpHMeHsieMoro npubopa.

Temnepartypy BO3Lyxa H3MepSAIOT CYXHM TePMOMETPOM B TeHH, BAAJIH
OT UCTOYHHKOB TelJa M Ha BLICOTe O KpaiHed Mepe 1 # OT noBepXHOCTH
3eMJIH B TeueHHe BpeMeHH, HeoOXOAHUMOro JJisi YCTaHOBKH PTYTHOTO CTOJ-
61Ka Ha MOCTOSIHHOM ypOBHe.

TemnepaTypy Bo3gyxa M BOABI YKasblBaloT B rpajycax I_[e.nbcnﬂ
¢ okpyraenuem jfo 0,1 unu 0,5 epad B 3aBUCUMOCTH OT THIIA NpHMEHse-
MOT'0 TepMOMeTpaA. 3HAK CTABHTCS TOMBKO IpH TeMIepaTypax HHXe HYJIA.

CBETONNPONIYCKAHHUE (IMPO3PAYHOCTD)

CeeronponyckaHue BOJbLI 3aBUCHT OT ee LBeTa MU MYTHOCTH. Mepoii
CBETONPONYCKAHUSA CJYKHT BLICOTa BOASHOIO CT0J6a, CKBO3b KOTODBIH
MOKHO ellle Ha6/0AaTh 6enyio JOCKy ONnpefieIeHHLIX pa3MepoB HJH Npo-
YecThb WIPHQT onpeneneHHoro Tuna. Meroj aaer JHIbL OPHEHTHPOBOYHLIE
pe3y/bTaThI.

MamepeHne CBeTONPONYCKAHHS C MOMOLIbIO JOCKH BHINOJHSAIOT B MO-
BEPXHOCTHLIX BOJAaXx Ha MecTe or6opa HpoObl, a TakXke NPH OLieHKe
paGoThl BOLOOYMCTHBHIX cTaHUUH. l3Mmepenue cBeronmponmyckaHHsi NpH
noMolu wpHdra npuMeHsieTcss NPH HCCJAefOBAHHH NOBEPXHOCTHHIX BOJ,
H HEKOTOPhIX CTOYHBIX BOJ; ero NpOBOAAT B J1a6OpaTOPHLIX YCJOBHUAX.

PesysbTaThl yKasblBaloT B CaHTUMeTpax, OTMe4ass NPH 3TOM crocol
H3MepeHHUs. i

H3mepeHHe CTaHJIAPTHOH JOCKOW

Hamepenne 3akioyaercss B onpefieieHHH TJYOHHBI, HA KOTOpOH IIO-
rpyxeHHas Gesas Hocka nepectaeT ObTh BunuMod. Onpejenenne Heslb3s
IIPOBOLUTH NPH NPIMOM COMHEYHOM CBeTe.

Annapamypa

Berasn xsadpamnas usu kpyeras 00cKa ¢ LMHHOM CTOPOHBI MMM AHameTpoM 20 cA.
Jlocka ykpenJieHa Ha MepHOH BepeBKe. - g A

Xon ompenenenus. Ilpu paccesHHOM JHeBHOM cBeTe JOCKY oOIy-
CKaIOT B BOLY U onpefensioT riyOuHy, IPH KOTOpPoH OHA nepecTaeT ObITh
BupuMoi. FlaMepeHne noBTOPSIIOT HECKOJILKO pa3 U 3alUCHIBAIOT CPEJHION
BeJIHYHHY B CaHTHMeTpax.
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Hamepenne npu nomouiu wpupTta

()upefesisiloT BLICOTY BOASIHOTO cTosM6a, CKBO3b KOTOPLIH THIOTpad-
¢iNfl IIPUPT CTAHOBHTCA IIOXO Pa3IHYHMBIM.

Annapamypa

(’mekAAHHbIG YUAUHOP C BHYTPEeHHHM JuaMeTpoM 2,5 cm, BhicoTofi okojo 50 cu,
IJINOPOBAHHBIE B CaHTHMETpax, C JHOM M3 XHMHYECKH c;TouKoro ONTHYECKOro CTeKJaa
Wi CTeKAsIHHAs Tpy6GKa Tex ke pa3MepoB C MPHUKJAeeHHOA K Heil NJOCKOmapaJesabHOH
CICKJITHON MJIaCTUHKOM.

lllpugpm c sbicorot 6ykB 3,5 Mm.

Xon onpepenenus. LlunuHap, noj AHO KOTOPOTro MOJJIOXKEH XOPOIUO
OCBCICHHI WpHT, HANONHSAIOT NepeMellaHHON Mpo6oOH BOJB! A0 TaKOH
BCOTH, 4TOObl OyKBBI, paccMaTpuBaeMble CBepXy, CTajlH ILIOXO pas-
anunmol, IIpo6y mpocMaTpuBalOT NMpH paccessHHOM AHEBHOM OCBeEIeHHH.
OnpcaciieHHe NMOBTOPSIIOT HECKOJbKO pa3. 3alHChIBAIOT BLICOTY BOASA-
1Horo cTosi0a B CAaHTHUMETpaX M BLIUUCAIOT CpelHee 3HAYEHHe.

LBETHOCTb

UneThie NPHPOAHEIE BOAB! OGLIYHO MOYTH GeCLBETHBI.

llBeTHOCTL MOBEPXHOCTHLIX BOJA BbIShIBAETCs TJIaBHBIM 00pas3oM NpH-
CYTCTBHEM T'YMHHOBBIX BellleCTB U coequHeHu# xkenesa (I1I). KonuuecTBo
"IHX BEILECTB 3aBHCHT OT TeOJIOTHYECKHX YCJOBHH B BOJOHOCHBIX TOpH-
J01Tax M OT KOJIMYecTBAa H pasMepoB Top(pﬂmmoa B OacceiiHe Hccaenye-
MOIl peKH.

L[BeT cTOYHBIX BOA MOXeT ObITb pa3JUYHBIX OTTEHKOB. Bo MHOrux
¢Jlyyasix OKpacKa BOABl Bbi3BaHa, HalnpuUMep, NPUCYTCTBHEM MHKpPOOD-
'allH3MOB, YacTHYeK HJa, CyNbQHIOB H APYTHX B3BellleHHBLIX BellecTB.
liBeT onpeznensiioT B npoduIbTpOBaHHOH UaH B HeoOpaboTaHHOH npobe,
copiepkKallell B3BellleHHble BelllecTBa.

IlBeT BOO, comepKaumux OoJblliHe KOJHYECTBA B3BellleHHbIX BeIllecTB,
onpenensiioT mocje orcrauBaHHsi. OOBEKTHBHO ONpeNeIHTL IBeT NpPob
LOBOJILHO TPYAHO, H KOTZAA onpejesieHHe IBeTa NpPOBeCTH HeJb3s, OTTe-
HOK ¥ HHTEHCHBHOCTb €ro OMHCHIBAIOT CJIOBECHO.

Ilpu onpeneneHHH BEeTHOCTH NpoObl He KoHCepBUpYIoTcA. Omnpepgene-
HHe NPOBOASIT Yepe3 2 4 mocije oT6opa npo6wl.

BusyanbHoe onpeneneHune _ -

[TIpo6y BoAb! HANMHBAOT B LUJHHAP C POBHLIM, IJIOCKHM JHOM. Bhl-
cora cTonbuKa BOJAB! Jo/XKHA ObiTb paBHa 10 cm. PaccmaTpuBaioT npoby
B LHJIHHADe CBepXy Ha 6esioM poHe IpH paccesiHHOM JHEBHOM OCBELLleHHH.
PesynbraT onpesesieHHs OMHCHIBAETCS CJAOBECHO C yKa3aHHeM OTTeHKa H
HHTEHCHBHOCTH = OKpalluBaHHs (cnaboe HJIH CHJBHOE). :
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OnpepesieHHe MeTOAOM CpPaBHEHHS
€ MCKYCCTBEHHBIMHM CTaHJapTamH

Ilpobsl BoAbl, OTBeyalollHe MO OKpacke LiBeTaM CMecedl pacTBOPOB
XJlopomJiaTHHATa KasHus ¥ XJopujia KobasnbTa HJAHM OHXpoMaTa Kajus H
cyabdata KobaabTa, CPaBHHBAIOT CO CTAHAAPTHHIMH pacTBOpPaMH 3THX
BelIleCTB.

PesynbraThl yKasbplBaloTCSi B MUJJIMTpaMMax IJaTHHB Ha 1 a.

Oxpacka Bojbl, COOTBETCTBYIOLIAsi OKpacke pacTBopa, KOTOPHIA co-
Aepxkut 0,1 me nnatunel B 1 ma, HoOKa3plBaeTcsi IpafycoM LBETHOCTH.

Mewaromue BausiHus. OnpefieneHuio MeluaeT MyTHocTb. Ee BaHs-
HHe CHHMXAIOT PuibTpoBaHHEM NpoObl yepe3 CTeKJsHHbIA puabTp Ne 4
WK LleHTpu@yrupoBaHueM. B aToM ciryyae B 3anHCH HALO ykasarb croco6
npeiBapuTesbHOH 06paGOTKH NMpOOHI.

Annapamypa

Luaundpe: Heccrepa emxoctbio 50 ma.

Peaxmuesot

Cmandapmreil pacmeop Me I, copepxamuii 0,5 me naatuubl B 1 ma. PaCTBopmoT
B JAMCTHJIJIMPOBAaHHOH BoZe, colepxauei 100 44 'KOHUEHTPHPOBAHHON COMISTHOH KHCJOTHI
4. f. a.. 1,246 ¢ K,PtClg u 1,00 2 CoCl,-6H,O 1 posopaT o6beM AHCTH/IHPOBAHHOM
BOROH [0 1 4.1 ma CTaHAAPTHOrQ PacTBopa COOTBETCTBYeT 5° 1IBETHOCTH.
— Cmandapmnoui pacmeop MNe 2, cooTBeTcTBYIOWMH cofiepxanuio 0,5 M2 NaaTHHEH
B 1 ma. IlpureroBasIoT ciejyioliye pacTBOPHIL:
a) 0,25 2 Ky,CryO, u. &. a. pacTBOpSIOT B AHCTHJIJIHPOBAHHOH BOJIe, lloﬁaBJIﬂlOT
1 ma xoHuenrpuposannoii H,SO, u. A a. H KOBOAAT AHCTH/JIHPOBaHHOH BOfo# J0 1. 4;
6) 5,0 2 CoSO4-7TH,O u. . a. pacTBOpSIOT B AHCTH/IHPOBaHHON BOJe, noﬁaBJImOT
(5)0% M2 xoHueHTpHupoBanHoi H,SO, 4. 1. a. W KOBOASIT AUCTH/JIMPOBaHHOH BOJAOH MO
MA;
53) 5 M KoHuUeHTpupoBarHO# H,SO, u. . a. pasGaBasioT AMCTHJIJIHPOBAHHON BOJIOH
xo 500 ma.
Crangapthbiit pactBop Ne 2 roroesitT cMeiieHHeM 350 ma pactBopa «a» 200 ma pac-
TBopa «6» u 450 ma pacTBOpa «B».
Cepnas Kucaoma 4. ji. a., pas6basnenHas (1 : 999).

Xon ompepenenus. CpaBHeHHE CO CTaHJAADPTHHMH
pacTBoOpaMHd nJaaTHHBHB. B pag nunuaapos Heccnepa nocie-
foBaTesIbHO oTMepsiloT numerkoit 0,5; 1,0; 1,5; 2,0; 3,0; 3,5; 4,0; 4,5,
5,0; 6,0 u 7,0 M2 cTangapTHOro pacTBopa Ne 1 m AOBOASAT AUCTHIIHPO-
BaHHOM BOILOﬁ 1o 50 ma. C okpackaMy MOJyYeHHBIX CTaHJapTHHIX pac-
TBOpOB, cofepxauiux 5—70 me Pt B 1 2, cpaBHHBAIOT OKpacKy MpPOOH
(50 ma), paccmaTpuBasi ux B LMJIHHApAX Hecc.nepa CBEPXY BHHU3.

Eciiu OpHEHTHPOBOYHO BeJHYMHA LIBETHOCTH Hepa3GaB/jeHHbIX MpoO
okasaJsach He Bhoie 50 me Pt B 1 4, 10 JUIs Y TOYHeHMS peayJibTara npoby
cpaBHHBaIOT ¢ Gosiee moApoOHOH 1IKaNIOH CTaHAApTOB.

Ecad HHTEHCHBHOCTb LBeTa MPOG BEIXOAMT 3a NMPEAGH IIKaJbl, T0
HX HaJ0 COOTBETCTBEHHO pa30aBUTb JUCTH/JHPOBAHHOH BOJOH, B3AThb
50 M2 U BHOBb NpPOH3BECTH cpaBHeHHe. PesynbTaTel cpaBHeHHsA Mmepe-
CYHTBHIBAIOT C yYeTOM pa3baBieHHs.
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CpaBHeHHEe CO CTaHAApPTHBMHU pPacTBOpPAaAMH
huxpomarta U KobGaabrta. B pag uanunapos Heccnepa mo-
¢iejloBaTeIbHO oTMepsitor nunetko# 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 4,0;
4,0, 5,0; 6,0 u 7,0 m2 crangaptHoro pactsopa Ne 2 U A0BOAAT Ao 50 ma
pasGaBaenHo#t (1 : 999) cepnoit Kucjaotot. IlBeT moJyyeHHHIX CTaHAapT-
X paCTBOpOB COOTBETCTBYeT LBETY PAacTBOPOB C KOHLEHTpallHed 5—
70 me Pt B 1 2. 3aTeM aHanu3 NpoOJOJKAIOT TaK XKe, KaK B npelbayLiei
MCTOLHKE.

OkpyraeHue pe3yabTaToB. Pe3yabTaTbl- OKPYTASIOT C TOYHOCTbHIO
J0 1 me pasa seanuns meHee 50 me, 10 b me — aasa BeanuuH MeHee 100 me
n o 100 me — pns Benuund Gosee 100 me Pt B 1 4.

* OnuxcaHHble BbIIIE MeTOAbl MPHTOAHBI TOJBKO AJIST HCCJIEAOBAHHSA
HPHPOAHBIX BOJ, *KeJTOBaThli HJIHM KOpHYHEBBHIH IBET KOTOPHIX BBHI3BaH
IIPUCYTCTBHEM B HHX TYMHHOBBHIX BellleCTB. TOJIbKO B 3THX CJyyasx LBeT
Yieenenyemoit BoAbI OyieT COBIALATh C IBETOM OAHOIO U3 YKA3aHHBIX BHILIE
CTAHAAPTHBIX PacTBOPOB.

CToYHBIE BOJAB! PA3JHMUHBIX NpPeANpHATHH (0cOGEHHO TEKCTHJIbHBIX H
RILIIHHO-KPACOYHBIX) MOTYT HMETb caMble pa3HoOGpasHble OKpPAacKH.
IlpeTHoCTs TAaKMX BOJ DEKOMEHAYETCS ONPEAENSTb H3MEPEHHEM HX
OIITHYECKHX TJIOTHOCTEH HA CNEKTPOYOTOMETpe MPH pasMUYHBIX AJIMHAX
BOJMH Npoxoasiiero ceera. Kccinenyemyro Boay mnpeaBapHTeNbHO MpO-
(unbpTpOBLIBAIOT, OTOpacLIBas nepsbie nopuuH ¢uaptparta. OnTHYecKyio
NJIOTHOCTb H3MepAIoT npH TonuikHe caos 10 cu, BTOpyio KioBeTy npubopa
3ANOAHAT AHCTHANHPOoBaHHOH BofoH. [InuHa BosHbI CBeTa, MAKCHMAJb-
110 MOrJIoLaeMOro HccaelyeMol BOJOH, AABIAETCH xapam’epncmxoﬁ ee
nwvera. Ecau Ha nonyuenHo# cneKTpodoToOMeTpHUeCKOH KPHBOH HMeeTcs
NCCKOMBbKO NHKOB, TO COOTBETCTBYIOLLME JJIMHBI BOJH JOJXKHBI OBHITh
OTMCUYEHHI. . _

Cnenyer y4YuTblBaTh, YTO BUAMMBIH I[BET pacTBOpa SIBJSETCS AOMOJ-
NNTCNBHBIM K LBETY MOTJolaeMoro uajaydeHus (tabna. 2). .

Tabauya 2. NavHbI. BOJH cNeKTPa U COOTBETCTBYIOWIUE OKPAaCKH

ox® o

=558 . | =55

¥ 2% = ILiseT JIONOJIHKTEJIbHbI /i E 5 gg &Y LIser . | JonoaHuTesibHbIH

= orJouaemMoro (BHAHUMEI) UBeT f| R & x T |[norjouiaeMoro| (BHAHMbIA) LBET

?; g"’.n,; H3JYYEHH R " pacTBOpa 2 g".n Py H3JY4YEeHHU S pacTBopa

S5fsd Z8e53

SE9EE S5QEE

He &z | He 58 =
400—450 ®uoneroBuit |)Kenro-senennit ||560—575 JKento- . ®uoseToBHIM
450—480 CHHHil HKenrolit 3eJIeHbIH
480—490 | 3eseHo-CHHHH OpanxeBuifi || 575—590 | Kenrwrit Cunuit
490—500 | CHHe-3eseHblil KpacHniii 590—625 | Opauxkeshiil | 3e/leHO-CHHHI
500—560 3eseHblit [Mypnypuuit ||625—750 KpacHbii CuHe-3eqeHblil

]

BesinunHa ONTHYECKOH MJIOTHOCTH HCCAEAyeMOoil BOABI MpH JJIHHE
BOJIHBI, OJIUSKOH K MaKCHMMyMy TMOIJIOLIEHHs, SIBJSETCS MepOoH HHTeH:
CUBHOCTH €€ OKpAcCKH.
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CnektpodoTtoMeTp MoOxKeT ObiTb 3aMeHeH QoTomerpoMm Tuna IlyJib-
¢dpuxa uIH 3JeKTPOPOTOKOJOPUMETPOM IIPH HANTHYHR JOCTATOYHOTO YHCIa
cBeTOGHIbTPOB, NPONYCKAIOUIHX Y3KHC I10JI0CH CIIEKTpa CBeTa. %k

MYTHOCTb

MyTiocts Boabl 00ycjoOBJeHa NMPHCYTCTBHEM B Npobe HepacTBOpEH-
HLIX JI KOJIJIOHAHBIX BeLeCTB HeOpraHWyeckoro U OpPraHHYecKOro Mpo-
nexoxacuus. [IpHuMHONR MyTHOCTH [TOBEPXHOCTHBIX BOJ, AABISIOTCA NpexXie
BCEro MJibl, KpeMHeBasi KUCJI0Ta, THIPOOKUCH XKeje3a U aJlOMUHUS, Opra-
HUYeCKHe KOJJIOUbl, MUKPOOPIaHU3Mbl U NJIAHKTOH. B rPpyHTOBBIX BOZAX
MYTHOCTb BbI3LIBAETCS TPEUMYIIECTBEHHO MPUCY TCTBHEM HEPACTBOPEHHBIX
MHUHEepaJbHBIX BELIEeCTB, a NpH NPOHUKAHUU B TPYHT CTOYHBIX BOJ —
TaKXe M NPHCYTCTBHEM OPraHHYecKHX BeliecTB. Bojpl, oO6paboTaHHbIe
METOAOM KOaryJfilluy, HHOTJa ObIBAIOT MYTHHIMHU OT U30bITKA BBENEHHOTO
KoaryJsHra. )

HamepeHne MyTHOCTH HEOOXOAMMO JJis OLEHKH NMHUTbeBLIX M MOBEpX-
HOCTHBIX Boj. Mamepenue npousBogutrcs TypOHIHUMETPHUECKH HJH He-
¢denoMeTpudecku (ecsid MYTHOCTb BBHI3BaHa IMPEHMYLIECTBEHHO KOJIJIOUZA-
HbIMH BelleCTBAMU) WJHM CPABHEHHEM CBETONpPONYyCKaHUs MpoObl cO CBe-
TONPONYyCKaHHeM cTaHpapTHoro pactsopa SiO,.

MyTHOCTb BOABI HaJ0 onpefensiTh B AeHb 0TO60pa MpoObl UJIH XPaHUTb
npoOy B TEMHOTe U aHA/JU3UPOBATH ee He M03Ke YeM uepe3 1 cyTKH mocie
or6opa. Ecau Hapo ocnabuth OHMOXHMHUYeCKHe Mpollecckl B npobe, Mpu-
6aBasOT K Hel 2 ma xjaopodopma Ha 1 a2 npobhl.

PesynbraThl u3MepeHu#l BoipaxaioT B Muasiurpammax SiO, Ha 1 2
C YKasaHueM crnoco6a H3MepeHHs .

TypOuaumeTpHuecKoe omnpeneyeHHe

MyTHOCTh aHanu3upyeMoil BOIBl ONpeleNsiioT BU3YyaJdbHLHIM CpaBHe-
HHEM WUJIH (OTOMETPUYECKUM H3MEpEeHHEM.

Memawomue Bausinusg. OnpenesneHHI0 MeliaeT oKpacka BOJAbI, €CJH
oHa uHTeHcuBHA. Ilpu Bu3dyanbHOM TYpOHUAHNMETPHUYECKOM ONpeAEeHUH
MYTHOCTH 3TO BJIMSIHHE YCTpPaHsieTCs TeM, YTO CTAHAAPTHYIO CYCIEH3HIO
npubaBJASIOT He K AUCTWIJIHPOBAHHOH BOJie, a K LieHTPpU(YTHPOBAHHOH
npo3payHoil aHajausupyemoi npobe. Ecau MyTHocTb npoObl 1eHTpudy-
rHpOBaHHEM He YCTPaHsieTCsi, TO MOJb3YIOTCA JI0OOH Jpyrod mpospau-
HOH XHJAKOCTbIO, UMeIoled Ty 3Ke OKpackKy.

Annapamypa

Mepnble yusunopst ¢ BHYTPEHHHM AHaMeTpoM 2,5 cm, BHICOTOH NPHOJIH3HTENbHO
50 ¢x ¥ wxKajo# ¢ uLeHoH AedeHHsT 1 cum. JIHO LUHAHHAPA JAOJMXKHO OLITh H3 ONTHYECKH
4HCTOro cTekJaa. Bricota cTron6a xuakoctu, pasHas 10, 20,730 u 40 cu, fonxkHa npHOJIH-
3UTeJIGHO cooTBeTcTBOBaThH o6bemMaM 50, 100, 150 u 200 xa.

Pomomemp ¢ KpacHbIM CBeTOQUIBTPOM (A = 670 Hm).

Kroeemst ¢ toauuboi ciaos 10, 20 u 30 cu.
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Peaxmuesot

Jl8yokucy Kpemnus, CTaHJapTHas KOHLEHTPHPOBaHHAas cycrneHs3us. TpeneJ, He co-
AepKaIMR JKesle3a, NPOKaJHBalOT, NMPOMBIBAIOT AUCTH/IHPOBAHHON BOAOH, BHICYIIMBAIOT
N ¢HOBA NPOKAJHBAIOT. 3aTeM NpOKaJeHHBIH Tpenes, COCTaB KOTOPOro MPHHUMAIOT paB-
mam 100% SiO,, oueHb TOHKO pacTupaloT B araToBod crynke. Ot6uparor 1,25 2 pacrep-
1o Tpenesa, NepeHoCAT B MEPHBIH IIHJIHHAD H CMeIlIHBaIoOT ¢ 250 M4 JHCTHIHPOBAHHOI
nojtit, CMech TLLATeJNbHO B30AJNTHIBAIOT H OCTABJSIOT Ha 24 4. 3aTeM OCTOPOXKHO OTOHPAIOT
viepxy 230 ma cycnensuH. Jlans onpejieJleHHs KOHIEHTPAlMH MOJYYeHHOH CyCleH3HH
(0IOUPAIOT TUMETKOH 25 M4, MepeHOCAT B NpPENBAapPHTENbHO B3BEIUIEHHYIO YallKy, Bhina-
pHIIIOT Jocyxa, BhicymuBatoT npH 105° C M cHOBa B3BeINHBAIOT.

Pa36aBassi NOJYyUYEHHYIO CYCIIeH3HI0 JUCTHJJIHPOBAHHOH BOJOH, TOTOBAT CYCII€H3HH,
vopepkawue 1,0 1 0,1 me SiOy B 1 Ma.

Bu3yaabvrnoe onpedeanenue. B oluH U3 LHIHHAPOB BBOJASAT XOPOLIO
nsGoJITaHHYI0 aHanu3upyeMmylo npoly, BbICOTAa CJOS KOTOPOH HOJXKHA
Garn 10, 20, 30 unu 40 cu B 3aBUCHMOCTH OT MyTHOCTH. Bo BTOpO#i 11H-
JAWIYIP HAJAMBAIOT JUCTHIANHPOBAHHYIO BOAY NPHMEPHO JO NOJOBHHBI €T0
ofnemMa M. NpHOaB/AIOT M3 OOpeTKH pas30aBleHHYIO CTaHIAPTHYIO Cyc-
nenguio SiO,. (Ilpu ananuse npo6, MyTHOCTb KOTOPHIX HeBeJiHKa, NpHMe-
10T CTaHAApTHYIO cycneHsHuio, copepxamyo 0,1 xme SiO, B 1 ma;
Ipi aHanau3e mpo6, MyTHOCTb KoTOophiX mpesbiuaer 50 me SiO, B 1 4,
HPIMCHSAIOT CTAHAAPTHYIO cyclensulo, cogepxamyio 1,0 ue SiO, B 1 ma.)
(CraHAAPTHYIO CYCMEH3HIO NMPHOaBJASIOT 10 TeX MOp, NOKa XKHAKOCTH
» 060X UHAHHApPAX He CTAHYT OJMHAKOBO MYTHBIMH NpPH NPOCMOTpPE HX
¢nepxy BHHS. Ilocnie sToro 10BOASAT 06beMBI XKHAKOCTH B OOOMX LIMJIHH-
Apax AHCTHAJNHpoBaHHOH Bojo#t o 200 ma, T. e. no BbicoTH 40 cu, H
b ¢jiyyae HeoOXOZUMOCTH yPaBHHUBAIOT UX MYTHOCTH Jo0GaBJeHHEM CTaH-
auprioi cycnensuu SiO, B MeHee MyTHYIO XHAKOCTb. 3allHCHIBAIOT 00BbEM
crangaptHoh cycnensuu SiO,, BBeleHHOH B LMJIHHAP C AUCTH/JIHPOBAH-
nolt pono# (BbiunTas U3 Hero oObeM TOH Ke CyCIIeH3UH, KOTOPYIO BBOAHJIH
W IWHAHHAP C npoOOH, ecaHd 3TO MPHUILIOCH CAeNaTh), U 06beM MpOOHI,
N4ITOR ANs aHanM3a.

Pacuer. MyTtHocTh Bombl (x) B me SiO,/2 BHuHCAsAIOT 1o dopmyJe:

__ ¢V,-1000
Vi

I\ ¢ — KOHLIEHTpalHs CTaHAapTHOH cycneH3uH, me/ma;, V, — o0beM CTaHAapTHOH cyc-
ensud, ma; Vo — o6neM npoGwl, Ma.

OkpyraenHe pe3yjabTaTtoB. Pe3yjbTaThl OKpPYIVISIOT C TOYHOCTBIO
no 1 mela.

domomempuueckoe onpedesrenune. B KoBery noaxopsei ToJ-
HLIHBL TIEpeHOCS T JOCTaTOYHOe KOTHYeCTBO XOPOILO B360ATaHHOH NpOOH U
HAMEPSIOT ONTHYECKYIO MJOTHOCTb B MPOXOASIIEM CBeTe KPacHbIM CBETO-
(mabTpoM. Ilpu ananuse okpallleHHBIX BOJ, MYTHOCTH KOTOPHIX MOXKHO
HOJIHOCTBIO YCTPAaHUTb HeHTpU(YTHPOBAHHEM, U3 NOJYYEHHOH BeJHYUHBI
BLIYHTAIOT OINTHYECKYIO IIJIOTHOCTb LEHTPUYTHPOBAHHOH MpO3pavyHOH
npobel. MyTHOCTb aHa/u3upyemoil MpoObl OlIEHHBAIOT 1O KaJHOpPOBOU-
HOMYy TpaduKy.

Jlns nmocTpoeHuss KanuOpOBOYHON KPHBOH B KIOBETy ¢ TOH Ke TOJI-
ULIHOK CJ105 TNOC/eloBATe/IbHO MOMeIlaloT pa36aBJeHHbIe CTaHAapTHhIE
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CYCNeH3HH, COAepiKalllie ABYOKHCb KPEMHHsI B Pas3/IHYHbIX KOHIEHTpa-
uusax — 1, 2, 4, ..., m2/a, ¥ U3MePSAIOT HX ONTHYECKYIO MJOTHOCTh.

Kpmayro CTPOSIT B KOODAMHATAX ONTHYECKasi MJIOTHOCTh — KOHIEH-
tpanusa SiO, (mela).

Hedenomerpuyeckoe onpeaesyeHHe

HnatencuBHocTh 3¢dpekta THHAANS, BHI3BBAHHOTO NPHCYTCTBHEM MH-
KPOCKONHYeCKHX H CyOMHKPOCKONHYECKHX YaCcTHL, H3MepSIOT B OTpaxKeH-
HOM CBeTe.

XoA onpenesieHHsl 3aBUCHT OT THNA NpHMeHsieMoro Hedesomerpa.

MyTHOCTb aHaJmsnpyeMOﬁ npo6bl OLleHHBAIOT N0 KaJlHOPOBOYHOH
KPHBOH, MOCTPOEHHOM, KakK onucaHo Bolme (cM. «TypOuauMerpuueckoe
onpene/eHue).

\.
-

OnpeneneHde No CBeTONPONYCKAHHIO

OnpenensiloT BbICOTY cTO/M0Aa aHaJH3HPYyeMOH BOJBI, NMPH KOTOPOH
Haxojsiliyecsi NMOA AHOM LUJHHApPA MeTKa WJIH WpPHGT nmepecTtaioT ObITh
BUAMMBIMH (HJ1H, Hao00pOT, CTAHOBSITCS BUAMUMBIMH) NPH paccMaTpHBa-
HHUH CBepXYy BHH3.

ITpu u3amepennu npuMeHsietcst oObIYHBIH MepHBIA LHAHHAD (BapHaHT A)
WIH UMJAHHAP ¢ O0KOBOH OTBOAsLIeH TpyOKOH Yy AHA M C HCKYCCTBEHHBIM

ocBelieHHeM (BapnadTt b).
4

n/

Annapamypa

Meproui yuarundp (cm. «TypOunumeTpHyeckoe onpeaesieHue,
/! Annaparypay).

Cmekaannbitl yuasunop ¢ BHyTPEHHHAM AHameTpoM 2,5—3 cu,
BhicoTo#t 150 cm, ¢ Henpo3pauHbBIMH CTeHKaMH (HanmpHMmep, IO-
KPHITBIMH KpacKoH) H ¢ nmpo3pavyHhIM IJOCKHM AHoM. Ha paHo
IUIHEApa HaHeCeHa Heripo3payHasi MeTKa, HanpHMep B BHJe
Kpecta (puc.l). Llunuuap I/ y nHa Hmeer éoxosyxo OTBOASALLYIO
TpyOKYy 2, cHaGXeHHYI0O KpaHoM 3 uad 3aximom. K orBoasiuieft
TPy6Ke IepNeHAHKY/sPHO NpHMasHa Tpy6ka 4 BHYTPEHHHM
6l auamerpoM 8—10 mm u pausoit 150 cm. Tpy6kKa c HHIHHAPOM
= cocTaB/s0T coobujamomHecss cocyAbl. Csanu TpPpyOKH mnoMelleHa

. 6 mKaJna § ¢ ueHoit aesneHds 1 mm. JIHO LM/IHHAPA CHU3Y OCBellaeT-
ﬁ? Csl MaTOBOM 3JIEKTPHYECKO# JaMnolt 6 MOLLHOCTBIO 25 ém.

I~

| b A | | WARAD WM SAAAD bbb W O §

) MRl
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,m[. ) AMAM GALL NAAH

Puc. 1. ITpu6op pas
onpeeseHUs] MyTHO-

CTH: Peaxmuesot

] — UHIMRAD C HapH- 8YOKUCO KPeMHUS, CTaHAapTHas KOHIIeHTPHDOBAHHasl Cy-
COBaHHHIM Ha JHe Kpe- Hey p ’ Aap LIEHTPHP y

croM; 2 — otsonsmax  CNeHsHMs. Cranjaprabie cycneHsHu SiO, ¢ KoHueHTpauued 10—
Tpy6ka; 3—kpan; 4— 100 m2/a roTOBAT, KaK ONMHCAHO BhIIE (CM. «TypGunumerpHye-

TPyGka; 5 — WKaJka;  ckoe ONpefie/ieHHe. PeaKTanI»)
6 — 3JleKTpHUYecKas

naMia. Xon onpenenenuss. Bapuauwr A. Lunungp

C TMOMJOXEHHHIM TIOA HHM WIPHGTOM HAMOJHSIOT

TIIATeJNbHO IepeMelliaHHOH Npo6o#l 10 TOH BBICOTHI, IPH KOTOPOH LIPpHOT
CTAHOBUTCS MJIOXO pa3jiH4YHUMbIM npu npocmorpe cBepxy. (IIpocmatpu-
BaIOT NpPU JIHEBHOM OCBellleHHH, HO He HA MNPSIMOM COJTHEYHOM CBeTy.)
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I1wmepenve BoicoThl cTo0a BOABI HAJ0 MOBTOPHTh HECKOJNbKOG pas
W WANIICJIMTD CpeflHee 3HayeHHe (Ca).
Wapuaunrt b. Ilpubop HamosHSAIOT XOPOLIO NepeMellaHHO# Mpo-

Nofl pojtl. 3aTeM BBIYCKAIOT BOAY Yepe3 OTBOASILYIO TPYOKY A0 TeX nop,
Mol 1I¢ CTAHeT BHAHA MeTKa Ha JHe IMJMHApA B NPOXOAsEM CBeTe
aei pirdeckod aMnel. BelcoTy cTosifa BoAbI M3MepSIOT HECKOJNbKO pas

N WAMHCIISIIOT CPeAHIO BEJHUYHHY.

MyriocTb  aHaH3HpYeMoH npobbl OLIEHHBAIOT MO KaJaHOPOBOYHOM
kpimoll, 110CTPOEHHOH B KOOpJAHMHATax BHICOTA cmnéa KHJKOCTH (CM) —
wonnentpauua SiO, (me/a).

KasinGpOBOYHYIO KPHUBYIO CTpOSAT, KaK onucaHo Bbiue (cM. «Typ-
(il UIMETPHYCCKOE onpefiesieHHey).

BKYC

/

IIkycosuie cooficTBa BoAbl 00yC/I0B/IeHbl PHCYTCTBHEM BellleCTB NpH-
POANOIO TPOHCXOXAEHHSA HJIH BelleCTB, KOTOpble NONafaloT B BOAY B pe-
4yJLTHTC 8arpa3HeHna ee cTokaMH. IlojsemHble BOAbI, CcofepiKallue
1OJILKO HEeOpraHHYecKHe pacTBOpEHHbIE BelllecTBa, HMEIOT chelHpuye-
Nt nKyc, KOTOpbif BbI3BaH HaJHYMEM XKejesa, Mapraiua, MarHus,
nurpns, KaJjausa, XAopuaoB H Kap6oHaTtoB. Ompegensior (opraHosienTtu-
MeCKH) BKYC TONIBKO NMHTLEBLIX BOJ; OMHCHLIBAIOT ero cJoBecHo. Pasau-
"WHOT YeTLIPE OCHOBHBIX BKYycCa: COMEHbIH, CAaiKHH, TOpbKHH, KHCJBIH.
KpoMe HHX MOXKHO OTMeYaTb TakyKe W HeKOTOpble NPHBKYCH (Hampumep,
peaoniolt, Metasiuuecku u T. I.).

l’mlemaT onpejesieHHs 3aBUCUT OT BKYCOBOI'O BOCHpHHTHH ¥ OMBITA
mecavonatens. WecnegoBartesnb He HoskeH HMeTh JedeKTOB BKYCOBOTO
nocnpusitasi. Hapyiuenne ero Moxer GbiTh BHI3BaHO KypeHHeM, ynoTtpeod-
JeINICM MpSIHOM TNHILH, aJKoroJs, MepeyToMmieHueM, 0o/e3HBIO.

Jlist n3bexanusi oWIMOKH HeoOXOAMMO, uTOOBI ONpejesieHHe BKyca
POBOJIMIH OJHOBPEMEHHO HECKOJIbKO UesioBeK. [Ipu onpespenenuu BKyca
WITHeBOH BOJBI MCNOJIb3YIOT NMPOOH!, GaKTepHOJOTHYeCKH Ge3BpelHble,
WewarpsisHEHHblE H He CollepXKallue TOKCHUHBIX BellecTB. Bkyc ompe-
JWJISIIOT NPH TeMmepaTtype npobbl B MOMeHT ee otbopa, NPH KOMHATHOH
iemieparype unu npu 40° C. B por Habuparor 10—15 ms Bomel, He-
¢KOJLKO CEeKYHJ JiepXXaT, He NporJaThiBas, a 3aTeM CIJIEBLIBAIOT.

3ANMAX

3anax BOIbl BbI3bIBAIOT JIeTyUHe NMaxXHYLIMe BelllecTBa, Monajaolliue
W 1lc€ eCTeCTBEHHBIM NyTeM HJIM CO CTOYHBIMHM BOJlaMH. B npupoAHHIX BO-
X, COJepIKalllUX HCKJIOYHMTEJNbHO HeopraHMuYeCKHe BellecTBa, 3amax
MOXET JlaBaTb TOJbKO CEPOBOJLOPOX, NPHUCYTCTBYIOMHH B HEKOTOPhIX
Ne3arpsi3HeHHbIX MOJA3eMHBIX BOJaX. 3anax NMHTbeBOH BOZAbI, NOJyYaeMOH
nytrem o6pabGOTKH NOBEPXHOCTHOH BOJAbI, OOYCJIOBJE€H CBOHCTBAMM HC-
[101b3yeMOH ChIPOH BOJIbI, TEXHOJOTHUECKHM INpPOLIECCOM YJYULIEHHS ee
KayecTBa U cnocoboMm obpaborku. Hanpumep, nocne xjgopupoBanus Boja,
B 'KOTOPOH MNpPHCYTCTBYIOT (peHONbI, NpHOOperaeT HEeNPUATHLIA 3amax
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XJIOpDEHONIOB, M3 KOTOPLIX 2,4-1MXJ10P(EHO OLLYy THM OpPraHO/IeNTHYECKH
npHu cofepxaHuu 0,002 me/a u 6osee.

Ha 3anax mog3eMHBIX ¥ NOBEPXHOCTHBIX BOJA BJIHsET NPHCYTCTBHE
B HUX OPraHHYECKUX BEILECTB.

3arpsisHeHHe CTOYHBIMH BOZAMH OOHAPYKUBAeTCsl He TOJbKO NOsBJe-
HHEM HX 3amaxa, Ho ¥ 3aNaxoM NPOAYKTOB PA3JIOXKEHHS HX KOMIOHEHTOB
(cepoBoOpOA, HHAOJ, cKaTolm M T. A.). Hekotopeie BHAB OpPraHH3MOB
BBI3BIBAIOT crenuduyecKde 3anaxy, HalnoMHHawlide, HanpuMep, 3danax
orypuoB (Synura), nenaprouuu (Asterionella), Hnactrypuuit (Apha-
nizomenon), ¢uanox (Mallomonas), pri6bl (Uroglenopsis, Dinobryon),
cBUHapHHKA (Anabaena) u T. n. PaBHbIM 06pa3oM xapaKTepHbIH 3amax
BOJl€ MPHAAI0T HEKOTOpPbIe MJIeCEHH U aKTHHOMHIIETHI.

3anax CTOYHBLIX BOJ HAceJieHHHIX MeCT, NpeACTaB/soUIHi co6ofi cMech
3anaxa (ekanvii ¢ 3amaxaMu pasjioXeHHs XKHpoB, OeNKOB, MblJla H T. 1.,
IBJSIeTCSl JIOBOJIbHO XapakKTepHbiM. OH 3aBHCHT OT pas/jioXeHHs X03sH-
CTBEHHO-OLITOBBIX CTOKOB U OT TOTO, KakKue B BoJe NpeobsafdioT Mpo-
lleCCbl — OKHCJIMTEeNbHblE WJH BOCCTaHOBUTesbHble. IlofoOHbIM 3amax
MOTYT HMeTb TdK¥e heKOTOphble CTOYHbe BOALI NPeANpPHSITHH NHIeBOH
npombliiiieHHocTH. CTOouHble BOABI OT TepMHYecKOH NepepaboTKH yIis
MMEIOT 3amnax (peHOJIOB, CMOJIbl, CEPOBOJOPOAA; CTOUHbIE BOJAbLI XHMHYe-
CKOH NpPOMBIIIJIEHHOCTH HMEIOT XapaKTepHbie 3amaxu, 3aBUCALLMe OT
BMAa NPOU3BOJACTBA, HANpHMep 3amax OpraHHYeCKHX COeLHHEHHMH:
Cepoyr/iepojia, CJOXKHBIX H MPOCTEIX 3(GHPOB, CIHPTOB, OPraHHYECKHX
KMCJIOT, a30TCOAepKalIUX COeIHHEHHH, MepKaNnTaHoB, alleTH/eHa U T. A.

* Hpu onpele/leHHH 3alaxa NUTbEBLIX, IOBEPXHOCTHLIX UJIH CTOYHBIX
BOJ BO BCeX C/yYasiX CHayala yCTaHABJHBAIOT XapaKTep 3anaxa (rHU-
JIOCTHBIH, OTypeuHblH M T. M.), 3aTeM ONpEJeNSAI0T ero MHTEHCHBHOCTD,
4TO JeJdi0T WJAM OpPraHoJIeNTHYEeCKH, Bblpa)Kas HHTEHCHBHOCTb 3anaxa
no naTubaJJbHOH 1IKaje, WJIH e NMPOBOASA «NOPOroBOe HCNBITAHHE» —
pas6aBnisis aHaau3upyeMylo npoby A0 TeX MOp, NOKa 3amax He HCYesHeT.
Ecny ananusupyeMass Boia cOJepXHT TOJNBLKO ONHO CHJIbHO NaxHyllee
BEIleCTBO U M3BeCTHA €ro KOHIeHTpaluMsi, TO HHTEHCHBHOCTbL 3admaxa
MOXKHO HalTH COOTBETCTBYIOIIHM pacueToM (CM. HHKe). 3anax uia (iama)
OLIEHHBAIOT MO XapaKTepy, He onpefesisisi ero MUHTEHCUBHOCTH.

Crnemyer Bcerja ykasblBaTb TeMNepaTypy, NPH KOTOPOH NPOBOAHIOCDH
onpejejeHde 3anaxa.k

OpraHosenTHYeCKOe oOmpeleNieHHEe XapakTepa 3amaxa
NMHThEBOH BOABI M €ro MHTEHCHBHOCTH

XapakTtep 3amaxa nuTheBoH Bofgbl onpegenasitor npu 20 u 60° C.
3anax OMHCHIBAIOT CJOBECHO, HAaNpHMep 3eMJUCTHIH, (eKanbHbIH, THHU-
JIOCTHBI}, TPABSIHUCTBLIN, NJeCHeBbId, TYyXJblH, TOpPsAHOH, 3amax XHMH-
YeCKHX BelecTB (XaopdeHonbHbIN, PeHobHBIH, CMOJIbI, CEPOBOAOPOJHLI,
XJIOPHBLIN, HOAHBIH, xnopocpopMHbm HapTaNMHOBLIH) HJAH pACTEeHHH
(orypeunsli, 3amax pos, reJIaproHH, HacTypuHui) U T. I.

HHTeHCHBHOCTL 3anaxa MUTbeBOH Bofwl onpedensitor npu 20 u 60° C
opraHofienTHYecku. C/I0OBECHOE ONHCaHHE 3amnaxa M ONpeesieHHe €rQ
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NITCHCHBHOCTH 3aBHUCAT OT ONbITA W HHAHUBHAYAJbHBIX CIOCOOHOCTEH
neeacioBatens. s uckmouenusi CyObeKTHBHOMH olIMOKH 1esecoo0pa3Ho
COIPYAHHYECTBO HECKOJbKHUX JIHIL.

Mewatoumue BausgHusA. OnpefesieHHIO MeIIAIOT CEPOBOAOPOL U CBO-
NoANLIH XJ0p, ecid caMH OHHM He SIBJASIIOTCS IpeAMETOM ollpeleseHHs.
(\poBofopos yaansioT AoGaBieHHeM HecKonbKuX kKanenb 10%-noro
jMeTBOpa ameraTta KaaMmHs, a cBoOOLHBIA XJ10p — JAoOaBjieHHeM HeCKOJb-
knx kaneab 10%-Horo pacrBopa THocyabdata HaTpus.

Annapamypa

Konuuecxue xoabe: emkocTbio 500 m4, cHaGKeHHBIE MPHTEPTOH NpPOGKOH.
Bodanas Gana. i

Xoa on KuR, B KoHHuecKyo Koa6y BHocAT 250 M4 npo6hl
M npu 80° C. KonBy sakpuiaior npobKoii H colepKuMoe ee HeCKOJbKO
pas TULATONBNO BebanTuiBalor. [Tocae 9Toro Koa6y OTKPHIBAIOT M TOTYAC XKe
OpPraHONENTHYECKH ONpenensioT XapaKTep sanaxa M ero MHTEHCHBHOCTb.

B apyryio kon6y nomemwaior 250 #.2 npo6bl U NPHKPLIBAIOT TOPJIBILIKO
ko0 vacoBuiM cteknoM. Konby fogorpeBaloT Ha 6aHe NMPHUMEpPHO A0
()" G, nepemewnBalOT COAEPKUMOe BCTPSIXHBaHHEM, OTKPLIBAIOT KoJOY
Il TOTYAC OpraHo/ieNnTHUeCKH yCTAaHAB/AHBAIOT XapakTep M MHTEHCHBHOCTD
sulaxa.

UnrtencuBHocTh 3anaxa npo6ul npu 20 u 60° C oueHUBAIOT MO IIECTH-
puapsuaHolt (nsaTuGasnnbHOM) mKane (tTaba. 3). PesysabraT sanuchHBaioT
PUMCKOA LHdpoOi UM ONHUCHIBAIOT CJIOBECHO.

Tabauya 3. OnpeneneHrne WHTEHCMBHOCTH 3amaxa MNHMTbeBOH BOJBI

Huren-
UHBNOCTD XapaKTepHCTHKA . MosBieHne 3anaxa
LTTILR Y 3anaxa
(Ganan)
0 Hukaxkoro 3anaxa | OTCyrcTBHe OILYTHMOro 3amnaxa
I OueHb caalhlit 3anax, He 3aMeyaeMbili NOTpeCHTeNeM, HO OOHApYXKH-
BaeMbli CIeyHaTHCTOM
11 Ciabuii . 3anax, o6HapyxHBaeMblii norpeCHTesieM, ecJH o6pa-
THTb Ha 3TO e€ro- BHUMaHHe
111 3aMeTHBIi 3anax, Jerko o6HapyXKHBaeMblil; OH MOXeT ObITb NPH-
YHHOH TOrO, YTO BOJA HENpHSATHA AJIs NHTbS
v OryeTHBHIH 3anax npHBJeKaeT BHHMaHHe; OH MOXKET 3aCTaBHTh
BO3ZEPKATbCS OT IHThS
\% OueHb CHJIbHHH 3anax HaCTOJbKO CHJIbHBIH, YTO JeJiaeT BOAY HeNpH-
FOAHOH HJSl THTbA

OnpeneneHde MOporoBoii HHTEHCHBHOCTH 3amaxa

XapakTep 3amaxa npoObl, TaK e KakK 3TO OblJIO ONMHCAHO AJs onpe-
AcJeHus 3anaxa nuTbeBol BoAbl, onpefensiioT npu 20 u 60° C u onuchkl-
BAIOT CJIOBECHO.

HHTeHCHBHOCTb 3amaxa onpefensiioT pas0aB/leHHEeM HCILITYeMOH
BOABI A0 AOCTUIKEHHSI opraHoJleNITHYeCKH He oOHapyXKHBaeMoro oluLyliie-
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Hus 3anaxa. [Ipo6y Boabl pa36aBasioT A0 pas3jHYHBIX KOHLEHTpaIllHi
pa3baBJisilolled BOAOH, He HMelolell 3amaxa. B cepuu pasbaBiieHHbIX
npo6 ycranapauBaioT npu 20 i 60° C Hanu4He HJIHM OTCYTCTBHE 3amaxa.
Peaynprathl onpeAcscHisl 3aBUCAT OT ONbITA H OT HHAHBUAYaJbHBIX CIIO-
cobHocTed HccaefoBatenst. s HCKAOYeHHST CYOBEKTHBHOH OIIHOKH
11e/1ec000pa3HO COTPYAHHYECTBO HECKOJbKHX JIHIL.

Mewawmue Bausinus. OnpefiejleHHI0O MeEIIAlOT CEPOBOJOPOA H CBO-
6OAHBIH XJIOp, €CJH OHH He SBJAIOTCA NpeaMeToM omnpefeneHust. Cepo-
BOJOPOA yAansioT Job6aBjieHHeM HecKoabKuX Kaneab 10%-Horo pactBopa
alerata KajaMmus, a CBOGOAHbIH XJop — Jgo6aBjeHHeM HeCKOJbKHX Ka-
neab 10%-Horo pacTBopa THocyJsbdara HaTpHs.

Annapamypa

Konuueckue xoabbt eMkoctbio 500 x4 ¢ MpUTepTHIMH MPOOGKaMHU.

Bodsanas 6ans.

Duromp ¢ akmusuposanHsim yeaem. Ha nHo mupokoropsoit 6aHKH eMKOCTbIO 3—5 2
MOMeIaloT CJIOH necka JJis QMJABTPOBAaHHS TOMUMHONH oKoso 3 ca. Ilocae atoro cocyn
10 rOpJIbIIIKA 3aNOJHSAIOT IPaHyJHPOBAHHBIM yryieM. OpJBIKO 3aNOMHSAIOT CJI0EM CTeK-
JITHHOH BaThl H 3aKPHIBAIOT NPOCBEPJIEHHOH B IByX MecCTax npo6koii. Hepes omHO oTBep-
CTHe BCTaBJSIOT CTEKJSHHYIO TPYOKY, AOXOASILYIO IO CJIOsl MeCKa (BCTaeJseTcs B GaHKy
IO 3amoJiHeHHs ee yrjem). Uepes nee mocrynaer Boja. IlJsi oTBOAA BOABI CJAYMKHT CTeK-
JsiHHasi Tpy6Ka BO BTOPOM OTBEDPCTHH, KOHEI KOTOPOH HAXORUTCH HEeNoCpPefiCTBEHHO_ IOJ

NnpoOKOH.
Peaxmuest

Pasbasasrouian 60da, He HMelollas 3anaxa. BoponpoBoiHyio BOAy NPOMYCKaloOT
yepe3 (UILTP C aKTHBHPOBAHHBIM yrJjeM. Ilepsyio nopuuio ¢uabTpara 0OTOpachHBAIOT.
dunbTpoBaHME BeAYT C TaKOH CKOPOCTbIO, YTOOB B TeyeHHe 1 mur OblI npoduanTpoBaH

1 2 Bogwl.

Xon onpenenenuss. IluTbeBasgs HJAHM NOBEepPXHOCTHAHA
BoJda. B HeckosbKO Kos6, KOTOpble INpeJBapHUTENbHO ONOJACKHBAIOT
pas6asnsitomwed Bojo#, nomemaror 200, 135, 100, 65, 50, 40, 33, 25,
20 ma npobbl U JoBOAAT 06beMbl padbasistomei Bopoi 10 200 ma. Cmech
noakHa uMeTh TeMnepartypy 20° C. B pasHbix MecTtax psiia npo6 monoJ-
HHTEJbHO ycTaHaBiHBalOT 2—3 Koabpl ¢ 200 ma pasbaBasioumiell BOAbI
(xosocTOM ONBIT, KOHTPOJb). KoJIObl 3aKpLIBAIOT U CONEPKHMOE HEp-
THYHO B30a/THIBAIOT, 3aTEM NOC/EL0BaTENbHO OAHY 3a IPYToil OTKPLIBAIOT
M, HIOXasl, yCTAHABJIMBAIOT, B KAKOH M3 HUX CMeCh 06/iafaeT OLLY THMHIM
3alaxoM. DTOT 3alnax CYHTAIOT NOPOTOBLIM, 4 COOTBETCTBYIOHIYIO KOH-
LLEHTPALHIO BellecTBa — MOPOroBOH KOHILEHTpalue#, T. e. TakoH, NpH
KOTOpPO#. 3anax BelllecTBA B BOJAE CTAHOBHMTCS OLLY THMBIM.

Onpenenenne HaYHHAIOT ¢ HaHOosee pasbaBieHHOH MpoObl. 3amuCH-
BaloT 00beM Npobbl, B3SATbIH AJs1 NPHTOTOBJEHHS TOH CMeCH, y KOTOpOH
Obl1 OOHApPYXKEH OLLYTHMbIH 3amax.

OtaenbHo pas6aBisiioT Npobul Ans onpenenaenuss npu 60° C. Konber
NPHKPHIBAIOT YaCOBLIMH CTEKJIAMH M HArpeBalOT HX COAEPXKHMOE Ha BOAf-
Ho#l 6aHe fo 60° C. IlepemernaB npo6y B Kojibe BCTpsIXHBAaHHEM, CHUMAIOT
YacoBOE€ CTEKJO M ONpeJeNsiioT B NIPHIOTOBJEHHON cepHH pa3baBieHHbIX
npo6 Ty cMech, 3anax KoTopoi yxe outytuM. Haunnaior ¢ HanGosee pas-
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AnwicHHON MpoObl U 0TMevaloT 06beM, B3 ThIH A/ NPUTOTOBJEHHS CMECH,
y KoTopod Obl1 oOHapy:KeH OULyTHMbIH 3amax (CMeCH ¢ MOpPOTOBOH KOH-
Henrpamye).

IlloBepxHOCTHB e H CTOUYHBIE BOAB C CHJAbBHBM
manaxoM. Ilpexsae Bcero opHeHTHPOBOYHO ONpeJensiloT MNOPSLOK
pinsbaBnenusi. B nepsyto koaby BBoAsAT 20 ms npoGul U 180 ms pasbas-
Jsnouledt BoAbl. K3 atolt cMecu mepeHocsT B ciaefyiouiylo Kojaby cHOBa
20 ma u foBoAsAT 00beM A0 200 ma pasbasnsioimied BOJOH. DTy onepaluio
HOBTOPSIIOT ellle TPU pa3a. B pesyJsbrate nmosayuaror npobsl, pasbaBieH-
nne B oTHoweHusx 17: 10; 1:100; 1:1000; 1: 10000 u 1 : 100 000.
KonObl 3aKpbIBAlOT U ONHCAHHBIM BhIIIE CMOCOOOM oOmpefensiioT Mopor
sanaxa. CreneHb pasbaBJsieHUs], IPH KOTOpPOH 3anax oOHapyXKuBaercs,
Jiib MPUOJH3UTENbHO ONpelensieT ero HHTeHCHBHocTb. Mcexopss us
aiileHHOH BeJMYHHBI, 151 6oJiee TOYHOT'O onpefesieHHs] NPUTOTOBJASIOT
Wropyio cepuio npo6, corjacHo 1aba. 4. OnpenensioT 3anax npu Temile-

Tabauya 4. Pa3baBneHne npo6 aas onpejesieHUss NOPOroBoM WHTEHCHBHOCTH 3amaxa
(O6bem ucxoaubix U pasbasJieHHbIX Npo6 JoBoauTcs A0 200 m2 pasbasiasiouei BOLOH)

ITutbenas [TOBepXHOCTHBIE H CTOYHBIE BOAH C CHJIbHHM 3aMaXOM
I 110BepXHOCTHAsl BOJA q

2 2 2 5

29 2 4 25 2 s S . 28 2

S fE | g LB | | B | |
4= ER=1 N Qurt = DA, B = =Q, P % 2a,
200 1 200 10 200 100 200 1 000
135 1,5 135 15 135 150 135 1 500
100 2 100 20 - 100 200 100 2 000
65 3 65 30 65 300 65 3 000
50 4 50 40 50 - 400 50 4 000
40 5 40 50 40 500 40 5 000
33 6 33 60 33 600 33 6 000
25 8 25 80 25 800 25 8 000
20 10 20 100 20 1000 | 20 10 000

patype 20 u 60° C u 3anucHIBAOT 06beM NpOoOHI, B3ATOH JJIsl MPHTOTOB-
JIEHUsI CMeCH C NOpPOTroBod KOHIleHTpaiHeHd, B KOTOPOH Obla oéuapymeH
OLLY TUMBIH -3anax.

Pacuer. [loporoByioo HHTEHCHBHOCTb 3dnaxa omnpefenasor 1o tabJa. 4

HJIH BBIYUCASAIOT no ¢opMmyiie:
200

p=""_

- )
rie a — ob6bem npo6ul, B3ATOH AJs1 MPHTOTOBJEHHS CMECH, B KOTOpO# Gbl OOHApyKeH
OILYTHMBIH 3amnax, M4.
Oxpyraenne pesyabTaToB. Pe3ysbTaThl OKPYIVISIOT B COOTBETCTBHH
c Tabj. 4, a B CNOpPHBIX CJyYasiX — BCerja B CTOPOHY GoJiee BBICOKOTO
3HayeHHsd HHTEHCHBHOCTH 3allaxa.
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MNJIOTHOCTb

<

BenencTBre TepMHuecKoro paciiupeHusi BelleCTB MJIOTHOCTh HX NPH
H3MEHEHUAX TeMNepaTyphl U3MeHsercs, MOITOMY 3HaueHHe ee BelHYHHEI
CJIElYeT OTHOCHTD K ONpeJieieHHOl MPUHSATON TemnepaType; AJist BOAB —
3710 20° C. 3HaueHHs] MJIOTHOCTH AUCTU/IMPOBAHHON BOABLI NPH pas3jiuy-
HBIX TeMrepaTypax NnpuBegeHbl B Tabs. 5.

Tabauya 5. MaoTHOCTB " yAeabHble 06bEMBI BOJBI

t, °C o, 2/cmd V, maje t, °C P, e/cm3 V, maje
0 0,99987 1,00013 23 0,99756 1,00244
1 0,99993 1,00007 24 0,99732 1,00268
2 0,99997 1,00003 25 0,99707 1,00294
3 0,99999 1,00001 26 0,99681 1,00320
4 1,00000 1,00000 27 0,99654 1,00347
5 0,99999 1,00001 28 0,99628 1,00375
6 0,99997 1,00003 . 29 0,99597 1,00405
7 0,99993 1,00007 30 0,99567 1,00435
8 . 0,99988 1,00012 35 0,99406 1,00598
9 0,99981 1,00019 40 0,99224 1,00782

10 0,99973 1,00027 45 0,99025 1,00985
11 0,99963 1,00037 - 50 0,98807 1,01207
12 0,99952 1,00048 55 0,98573 1,01448
13 0,9940 1,00060 60 0,98324 1,01705
14 0,99927 1,00073 65 0,98059 1,01979
15 0,99913 1,00087 70 0,97781 1,02270
16 0,99897 1,00103 75 0,97489 1,02576
17 0,99880 1,00120 80 0,97183 1,02890
18 0,99862 1,00138 85 0,96865 1,03237
19 0,99843 1,00157 90 0,96534 1,03599
20 0,99823 1,00177 95 0,96192 1,03959
21 0,99802 1,00198 100 0,95838 1,04343
22 0,99780 1,00221

IIpuMeyanue. [IpH B3IB2IIHBAHHH C MOMOUIbIO JIATYHHOrO pasHoBeca Ha Bospyxe Ge3
KODPeKTHPOBaHHA 3HAYyeHHS TIJIOTHOUTH Boxabl (e/cm3) 6yayTt HA 0,00106 MeHnblue TAaGJHYHBIX,
a yjenbHble 06beMbl (Ma/e) Ha 0,00106 Gosbure npuBefleHHbIX B Tabauue.

[InotHOCT, BOAHW oNpeflensiloT B TeX cJayydasX, Korja HPOHCXOIHT
cMelleHHe BOJ ¢ Pa3/UYHBIMH KOHIEHTPalUfMH PacTBOPEHHLIX BEHIECTB
H KOrJa 3TH pa3/jH4yHsl MOTYT OKasblBaTb BJHSIHME Ha PEXHUM TedeHus
H pacxojl peareHTOB Ha YCTaHOBKaX OYHCTKH CTOYHBIX BOA. BaxHoe
3HayeHue HMeeT olpeJeseHHe NMAOTHOCTH LIJaMOB H HJIOB.

[TnoTHOCTE ONpee/floT BECOBLIM METOJOM, HCHOJIb3Ysl MHKHOMETPHI,
a NMpu NPOU3BOACTBEHHOM KOHTposie — MepHble KosOwl. IlpoOul He Hano
KOHCEpPBHPOBATh.

PesyabtaTh Beipaxkatorcs B 2/cu® (npu 20° C).

Mewaiowmue BausHuss. Ha TouHocTh H3MepeHHH IJIOTHOCTH OKa3bl-
BaeT BJMsHHe TemnepaTypa npoObl, MO3TOMY HEOOXOZHMO COOJMIOAATH
MPEANUCAHHYIO TeMNepaTypy ¢ TOUHOCTBHIO HE MeHee +0,5° C.
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[Ipi npou3BoACTBEHHOM KOHTpOJIE NJOTHOCTH HJla HJIH LTamMa BJIHS -
HICM TeMIepaTypbl npeHebperawpT, T. €. IPOBOAAT aHAJAU3 NpH TeMepa-
Ilype MOMeLLeHHs.

A nnaparriy pa

ITukromemp emkocTbio 0Kojio 100 #4, cHaGxeHHBIH TepMoMeTpoM. ToOUYHYIO eMKOCTh
IHMKIHOMCTpPA ONpelessiiOT, B3BelIMBAasi €ro JBaXKJbl: NMYCTHIM M C IUCTH/JIHPOBaHHOH
nojloft, Harperodd mau oxJaaxpenHofl 1o 20° C. IMonyueHHYI0O TaKMM NyTeM MacCy BOAH
W IIMKHOMETPe («BOJHOE YHCJIO») NEePECYUTHIBAIOT NPH TOYHOH pabore Ha obbeM (M),

ymuoxas ero Ha koapduuument 1,00177.
Mepraa wupokoeopaan koaba eMKocTbio 250 M 1/isi onpefiesieHUsl IJIOTHOCTH 1LJ1aMa
(w1a) B MpPOU3BOACTBEHHBIX YCJOBHAX. TOUHYIC eMKOCTb KOJObI ONpenejsiloT TaK Xe,

KK CMKOCTb IMHUKHOMETpa.
Tepmocmam wunu 6odanas 6aua (20° C). )
Becor ¢ Tounocthio B3BemnBanus 0,001 e,"a pis npoH3BOACTBEHHOTO KOHTPOJS

¢ ToyHocThio *+0,1 e.

Xon onpegenenusi. Bapuauwut A (TouHoe ompejpenae-
lite MAOTHOCTH BOJAL HJH XKHAKOTO HJa). Boicy-
IICHHbIA MHKHOMETP B3BELUWBAIOT, HAJUBAIOT B Hero npoby H JOBOIAT
temnepatypy ee B tepMoctarte Jo 20° C. IlukHOMeTp 3aKpbiBalOT TaKHM
o0pa3oM, uToOb! B HeM He OCTaJIoCh NY3blpbKOB BO3AyXd, H 0OTHPAIOT ero
ioBepxHocTb. I[Ipu 3TOM TemmepaTtypa copepXKHUMOIO NHKHOMETpA He
JOJIXKHA H3MEeHHTbCA. 3aTeM HaloJHeHHbiH NMHKHOMETpP B3BeIlHBAloOT.

BapuautT b (TouHoe onpeieneHHe NJOTHOCTH
it 1 a). BoicylleHHbIH NHKHOMETDP B3BEIUMBAIOT, BHOCAT B Hero ULIaM
(111 uaI) W cHOBA B3BelUHWBAIOT. [IOTOM NpHAHBAIOT AUCTHAJIHPOBAHHYIO
BOAY, YAalAOT BCTPAXMBAHHEM BO3AYIUHbIe NMY3blpbKH, AONOJHAIT J0
MCTKH 0GbeM coflepKUMOro INHKHOMETpa IHCTH/JIHPOBAHHOH BOJOIl,
poBoaAT Temnepatypy Ao 20° C u 3aKpbiBaloT NHKHOMeTpP INPOOKOM.
IloBepXxHOCTD NMHKHOMeTpa OOTHPAIOT M B3BELIMBAIOT €ro. :

Bapuanur B (nmpouWsBOACTBeHHOe omnpejpenae-
lHe NMJAOTHOCTHIWIJaMa). BeicyneHHyio MepHyto KoJjOy B3Be-
IUMBAIOT, BHOCAT B Hee npoOy wiiaMa (Maa) U B3BELIMBAIOT KoJOy € co-
JicpKHMbIM. 3aTteM J00aBnsAOT W3 OHOpeTKH AUCTHJIJHPOBAHHYIO BOAY,
YAANIOT, BCTPSAXHBasi KOOy, BO3AYLIHbIe NYy3bIpbKH U HANOJHAIOT KOJOY
JlO METKH AHCTHJ/IJIHPOBAHHOM BOROK U3 OopeTkH. I'opJibiiiKo KoJObl Haj
METKOH JIOJI)KHO NPH 3TOM OCTaThCH CYyXHUM. 3aTeM KoJOy B3BeLIHBAIOT.

Pacyer. IlnotHocTs mpu 20° C anst TpeX ONMHMCAHHBLIX Bhbillle BAPHAH-
T0B (A, b u B, cooTBeTCTBEHHO X, Y U 2) B 2/cm® BHIUHCAAIOT O GOpMyIaM:

=T "M . y = my — my
Vi Vi—mg—m, ’ -
m; —m
s =10 2
Vi—V,

IJlc m; — Macca NUKHOMeTpa (MM MepHOH KoJabObl) BMecte ¢ mpoboil BOALI HJIH lL1ama
(una), e; my, — Macca BHICYLIEHHOIO NMHKHOMETpa HJM BLICYIIEHHOH MepHOH KOJOHI, 2;
my — Macca NHKHOMeTpa, cofep:ailero npo6y M/ja W AUCTH/JMPOBAHHYIO BOAY IOCje
JONONIHeHHs, 2; V; — eMKOCTb NMHKHOMEeTpa HJIH MepHON Koa6wl, ma; V, — o6beM nau-
CTHIIMPOBAHHOH BOAbI, H0OaBJEeHHOH B MepHYI0 Koj6y ¢ npobo# wuiaa, AJsi NOBEJEHHS
o0beMa 0 METKH, MA
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OxpyraeHHe pesyabtratoB. B Bapuantax A u b pesyabTaTel oKpyr-.
Jsorest 1o 0,0001 e/em® pns Bopst u gmo 0,001 e/cu® pns mnama (una),
B BapHaHTe B — 1o 0,01 e/cmd.

~

OBILEE COINEP)XAHUE TPUMECEMN,
PACTBOPEHHBIE U B3BEIWIEHHBIE BEUECTBA

Bce BelllecTBa, cofepxaiiyecs: B Boie, MOXHO pasfie/luTh HA BellecTBa
pacTBOpeHHble U B3BelleHHble., B3BellleHHble BellecTBa NOApPasieNsIOTCS
Ha ocejalouide, Heocejalllyde U BCIJbIBaloUiue.

PacTBopeHHbIe BeulecTBa OTANSIOT OT B3BeLIEHHbIX (QUIbTPOBaHHEM
unu neHtpudyruposanueM. OmnpenesneHue pacTBOPEHHbIX BEILECTB H
obuero coflepXaHusi NpuMecedl COCTOUT B BbiMapUBaHUM BOJIbI, BHICY-
IIMBAHUM OCTaTKa M B3BELIUMBAaHUH, a ONpefieJleHHe HepacTBOPEHHBIX
BElIeCTB — TOJbKO B BLICYLUHBAaHUM OCTAaTKa nocne ¢uUAbTpOBaHUS U
B3BelIHBaHHHU. ,

Tako#t xoj onpeneneHUss He TapaHTHPYeT TeOpeTHYECKH MPaBUJIbHOTO
pasjeseHHsl pacTBOPEHHbIX M B3BelIEHHBIX BEHMIECTB, a pasjensieT UX Ha
oTAeasoumecss (QUILTpOBAHHEM U MPOXOAAUIMEe CKBO3b (UIALTP, YTO,
OHAKO, YJOBJETBOPSieT NPAKTHYECKUM IIeJSIM.

['a3pl, neTyuue BemecTBa W BelLeCTBA, KOTOpble NMPH BblMapUBaHUU
W/ BHICYLIMBAaHUU Pasjiaralorcs ¢ o6pa3oBaHueM JIETYUYUX KOMIIOHEHTOB,
He YYMTHLIBAIOTCS 5MPHU zTAKOM XOJ€ aHa/lH3a.

Ilo pasHocTH MacChl CyXOro ocTaTKa pacTBOPEHHBLIX M B3BeLIeHHbIX
BEIIleCTB U Macchl ero nocJje NpokKajauBaHUsi BLIUUCASIOT IOTepU NpPHU Npo-
KanuBanuu. IloTepu npu npokanuBaHUU MMOKAa3bIBAlOT MacCy opraHudye-
CKUX U HeOpraHHYeCKUX BelIeCTB, YJeTYYUBAIOIWIUXCH WJIH passiarato-
IUXCs NpU TeMlepaType NpoKaiuBaHHsA ¢ oOpas3oBaHHEM JieTy4YuX Mpo-
aykrtoB. Ha pesynbratax oboux onpeieneHHH OTpaxKaloTcsi H3MeHeHUS
B Macce, KOTOpble MOTYT IPOU30HTH BCJEJCTBUE NPOTEKAOWUX NpU Npo-
KajJuBaHUU peaxuuil, HanpuUMep OKHCJeHHsi MHHepaNbHBIX BeLIeCTs,
NnoTepd KpUCTANJAU3aLUOHHON BOAbI, MOTEpPU Ia30B NPU TepMHUYECKOM
pPasJjioXXeHUHd U T. J.

B 3aBucumocTu oT cnocoba omnpeneneHusi, NpUHUMass BO BHUMaHHe
CKa3aHHoe Bbillle, NoJ 0003HAYeHHUsIMH «oblee cofep:KaHHe NmpUMeceHy»,
«pacTBOpEHHbLIe» U «B3BellleHHble» BelleCTBa NMOJpa3yMeBaloT CJeAylollee:

«Obuiee cozepxaHHe NpHMeced» — 5TO CyMMa BCeX paCTBOpPEHHBIX
H B3BEIlICHHbIX BElIECTB, KOTOPble OMpPeleIsIOTCS BhilAPUBAHUEM Hp06bl
BOJB, BBICYIIHBaHHEM MOJy4eHHOro OCTaTKa NpH 105° C mo nocTosiHHOMH
Macchl ¥ B3BelllMBAHUEM.

«PacTBOpeHHbIE BelleCTBa» — 9To BeleCTBa, KOTOpbIe ONpeneasloTcs
BbINapHBAHUEM npocpuanpOBaHHon npoObl, BbICYLIMBAaHHEM OCTaTKa MpH
105° C 1o nocTosiHHOM Macchl U B3BelLIMBAHHEM.

«BaBellleHHBIE BeleCTBa» — 3TO BellleCTBa, KOTOpble OCTAlOTCA Ha
q)pmpre NpU UCMOJB30BAHUU TOro HJU HHOTO crnocoba ¢puiabTPOBaHUSA.
Hx7 onpenensitor 160 HenocpeiCTBEHHO MocJje q)HJIprOBaHHﬂ npo6bl
BoicymiuBaHueM npu 105° C ocajka A0 MOCTOSIHHOH MacChl U B3BelIHBa-
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ItHeM, TM60 KOCBEHHO 110 Pa3HOCTH MeXAY OOILMM cofiepXaHHeM Npumeceit
il KOJUYECTBOM PACTBOPEHHBLIX BELILECTB.

«OcTaToK mocJ/ie NpoKaJHBaHUs» — 3TO BelecTBa, KOTOPhIE OCTAOTCS
llocJie TPOKaNMMBaHHUs BhICYIIeHHBIX ocTaTKoB npu 600° C 1o nocrosinHoi
MaccHhl.

«[Torepsi npu mpokanuBaHUU» NpeJCTaBAseT cOOOH pasHOCTb B Macce
MCXKIY BbICYIIEHHBIM H NPOKaJeHHBIM OCTATKOM.

[Ipu aHanu3e NMUTbEBLIX BOJ ONpeAessilOT TOJAbKO obuiee cojepKaHue
npumeceli. PacTBopeHHble U B3BellleHHble BeLIECTBA OlNpeJessiioT B HC-
KJIOUHTEJIbHBIX cayyasax. [lpu aHanu3e noBepXHOCTHLIX ‘BOA NPOU3BOJAT
Bce TPH omnpeneneHHs. B CTOUHBIX BoJax TakKe NPOHU3BOAAT Bae TpPH
onpejeseHus.

Ilisi onpefesneHusi B3BEIEHHbIX BeleCTB MpHMeHsieTcsi (HUJILTPOBA-
e, HeHTpUyrupoBaHyue HJIH XKe UX HaXOoAAT pacyeToM.

Bri6op MeTOZa 3aBHUCHT OT KOJIMYECTBA U XapaKTepa B3BelleHHBIX Be-
ILeCTB, LU onpeseseHHss U o60pyLoBaHUs JabopaTtopud. s To4HOrO
onpepesieHlss HeOOJbIUUX KOJUYECTB B3BELUEHHLIX BEINECTB NPUMEHSIOT
(¢uabTpoBaHHe uepe3 acGecT unu MeMOpanHblil uabTp. Has onpenenenus
GoJIbILIHX KOJIMYECTB B3BeIeHHbIX BellecTB 1e1eco00pasHO MpPUMEHATH
OyMaxHbl#l ¢puabTp. I1py aHanu3e cTOYHBIX BOJ KOHYECTBO B3BELIECHHBIX
BelleCTB MOXKHO TaKXe onpefensiTh pacueToM (CM. HHUXKe).

Onpenenenne o6beMa, 3aHMMaeMOro OCeAAlOWHUMH H BCIVIBIBAIOILHMHU
BellleCTBAMH, MNPOBOASAT OObIYHO MpPH AaHaju3e CTOYHBIX BOA U JHIUb
B 0COOBIX CJydasx — MPH aHaju3e NMOBEPXHOCTHHIX BoA. Onpenenenue
OCeJalolUX BellleCTB NMPOBOAST B3BelllMBaHHEM, e€cau HaJo HaHTH OTHO-
LICHHE COJep:KaHHs OCefAIoIIUX BelleCTB K COAEPKAHUIO HeoCeAaloluX.
Insi 6osee TOYHOro onpefiesieHHsi CBOHCTB OCEJAOMMX U BCIJILIBAIOLIUX
BeLeCTB CTPOSAT KPUBYIO, OTPaXamwllyl0 CKOPOCTb OCeJaHUsA HJIH BCIIbI-
BaHUA *.

[Tpo6bl He KOHCepBHPYIOT; HX OTOHpAIOT B 6y THLIH U3 CTOMKOro cTeKsaa
vian noausTuaeHa. O6pabaTeiBaTh UX Jyullle BCero cpasy, HO He MO03xe
ueM yepe3 1 cyTKkH, ecqiH onpelensioT B3BelleHHble BelllecTBa, H He N103XKe
yeM Yepe3 3 CYTOK, ecJiH ONpenensioT obliee cojepKaHue npumeces.

PesynbtaTh onpepesieHuss obuiero cojepxkaHusi npumeceit, pacTBo-
PEHHBIX M B3BeLIEHHBIX BEILECTB, OCTATKOB MOCJe MPOKaluBaHUS U IO-
Tepb NMPH NMPOKaJMBAHUHU BblpaxawT B MUJAJUrpamMMax Ha 1 2. PesyJb-
TaTbl ONpeleJieHUsI OCedaloUlMX HJIM BCIJIBIBAIOILUX BELLECTB BhIpAXKalOT
B MHJIIWJUTpAx Ha | 2, B o6beMHBIX NpOLEHTax WJIH B MHAJHUIpAMMax H
rpaMMax Ha | .2 BOJBI.

OGuee cojepxaHHe MpuMeced, OCTATOK HX MNoOcCJe
NPOKAJMBAHHSA' U NMOTEPH NMPH NPOKAJIHBAHHHU

Onpeznenenye coCTOUT B BHIMAPHBAHHH OMNpefesieHHOro o6beMa OTo-
OGpaHHOU npoGwl HAa BOAsAHON GaHe, BhICYIUMBaAHWMH octaTka mpu 105° C
J0 MOCTOSTHHOHM Macchl M ero BaBellWBaHuH. [lJs ompefieseHHs ocTaTka

*Jypere 0. I0.,, Pu6uukonsa A. H.,, XuMuuecKuit aHalH3 NPOH3BOX-
CTBeHHBIX CTOYHRIX BOA, Map. «Xumus», 1966, ctp. 22.

45



nocjie NMPOKAJHBAHUS CYXOH OCTaTOK, MOJNYYeHHLIH BbIapHBAHUEM,
NpOKaJHBAIOT B aneKTpuueckoll neuu npu 600° C no moctosHHON Macchl
H IocJie oXJiaXKJeHUs B 3KCHKaTope B3BeiunBaloT. [loTepio npu npokanu-
BaHMM HaxoiAT mno pasHocTH. Obuiee comep:KaHHe TNpHMeced MOXKHO
TaKXe HAaWTH 0 CyMMe COAEpXKAHUA B3BEIUEHHLIX U PAaCTBOPEHHLIX Be-
LLCCTB,

Macca BbicylIeHHOro ocTatka JoJixkHa 6uiThb oT 10 g0 250 me.

Annapamypa

ITramurossie, Keapuyesvle WU apgoposbie 4aKu.
Boosnas 6aus.

Cywunonsii wrag (105° C).

Irekmpuseckas neds (600° C).

Bcempaxusarouwjuii annapam uWinu mewarxa.

Xon ompeieneHus. B npeaBapuTesbHO B3BEILEHHYIO YallIKy nepe-
HOCAT NOAXOAAWHUNA 00beM TIIATEJbHO NepeMelllaHHON NPo6Ll U COLepKH-
MOe YalUKH{ BbINApHBAIOT HAa BOAsHOH O6aHe focyxa. [lHO YallKHU CHApYKHU
0o6THpaOT (PUABTPOBAJbHON OyMmarod, cMOueHHOH pas3baBjieHHOH COoJs-
HOM KHCJOTOM, a NOTOM OMNOJACKHUBAIOT JUCTHJAJHUPOBAHHOH BOJOH.
Octartok cymat npu 105° C 1o nocrosinno#i Macchl. Ilocne oxsaxkpeHnus
B 9KCHKAaTOpe YallKy C BLICYLUEHHBLIM OCTATKOM B3BeLIMBAalOT. 3aTeM Mpo-
KaJuBaloT B TeyeHue | 4 B anektpuueckoil neuu npu 600° C o nocrosiH-
HOHM Macchl. Ecau npoba copepKUT 6OMbIIOE KOJHUYECTBO OPraHUYecKux
BEILLeCTB, TO OCTATOK M0cJe NPOKAJHBaHHS HHOr/Ja OLIBA€T TEMHOIO LiBeTa.
B Takux cayuyasx nocse OxJaxKJeHHs YallKH OCTATOK YBJIAXHAIOT JHUC-
TUJIJIMPOBAHHOH BOAOH, OCTOPOXKHO BHICYIIMBAIOT U CHOBA NPOKAJIUBAIOT.
Opranuyeckue BemlecTBa U3 HEKOTOPHIX CHJbHO 3arpsi3HEHHBIX CTOYHBIX
BOJ, YAAJAIOTCA MU NMPOKaJHBAaHHH C OGONbIIHM TpyaoM. B rtakux cay-
yasgx OCTaTOK YBJAaXHAIT 10%-HBIM pacTBOpOM HHUTpaTa aMMOHHS.
YBnaxKHeHHe U NpoKajuBaHue, ecld HeOOXOANMO, TOBTOPSIOT HECKONbKO
pa3. Hawky c npokajeHHbHIM OCTaTKOM OXJaXKAaloT B 3KCHKATOpe H
B3BeILHBAIOT.

Pacuetr. Ob6wee copepxanue npumecedl (x), ocTaTOK nocije npoxKaju-
BaHHA (y) U NOTepPU NMpPU NPOKAJUBAHUU (2) B me/a BHIYMCASIOT MO ¢OP-
MyJiaM:

(my — my) 1000 | (mg — my) 1000

X = ’ y= ’

|4 |4

(my — mg) 1000
Vv

2 —

7z

rpe m,; — Macca YamkH, mé;, me — Macca YallKH C BLICYUIE€HHBIM OCTaTKOM, Me, Mg —
Macca yallKM € OCTaTKOM Nocje NpoKaJduBaHus, me; V — oO6beM NpoObl, B3ATOH A
onpencleHud, mMA.

OkpyrieHue pe3yabTaToB. PesynbTaTel OKpPYIVIAIOT C TOYHOCTBIO
po 1 me/a, a ecnu nalinennasa BenuuuHa npeswiinaer 1000 me/a, To A0
10 me/a.
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PacTBopeHHbIE BelecTBa, OCTATOK HMX IoOCJe
NPOKAJNKBAHHS H TIOTEPH NPH NPOKANHBAHHH

Onpenenenue 3akKjwouaercs B BbIIapUBAHHH QTMEpPEHHOTo ofbema
npoObl, TPOPUAbTPOBAHHOH Yepe3 OyMaxKHbIH GUIABTP, HJIH PHIbTpaTa
locsie onpefesyeHnss B3BelIeHHbIX BeILeCTB.

QuabTpaT BHINAPUBAIOT HA BOAsSHON OaHe, OCTATOK BBICYIUIHMBAIOT NpPH
105" C no moctosiHHON Macchl ¥ B3BewnBaloT. Ilocne npokanuBaHus
w wicktprueckodl neun npu 600° C o mocTossHHOH Macchl H oxJaXAeHHs
M YKCHKATOpe OCTATOK BHOBb B3BEIIUBAIOT.

Macca cyxoro ocraTka jgonxHa ObiTb 10—250 me.

Annaparypa, xoj onpejeseHHss ¥ pacyeT Te XKe, UTO U NpPH ompeje-
JCHIH obulero cofepxanus npuMeced. Pesyabratel okpyrasoT po 1 xe,
0 npu sHauenusx Bbime 1000 me/a — no 10 me/a.

B3aBelieHHble BemecTBa, OCTATOK HX IocJe
NPOKANMUBAHUS H TOTEPH NMPH NMPOKAJHBAHHH

OGKi MPUHLMI MPHBELEHHBIX HHMXKE CIOCOGOB ONpefeseHHs 3aKJIo-
HacTcsl B OT[AEJeHHH Ha (QUIBbTpe BCeX B3BEIIEHHBIX BELIECTB, COAEPIKaB-
HIHXCS B OTMEPEHHOM o0beMe TIATeJbHO MepeMellaHAON NpoObl, H
olnpefeJeHHd UX Macchl nocie BbicymuBanus npu 105° C 1o noctosiHHOH
maccel. Ilocne npokanuBanus npu 600° C 1o nocTosiHHOH Macchl onpeje-
JSIIOT TOTEPIO B Macce.

Copep:KaHue B3BEINEHHBIX BEUIECTB MOXHO TaKiXKe -
OlpefieINTh pacyeToM: U3 oOLIero Cofep:KaHHs INpH-
Mecell BHIYECTb COfepKaHHE PacTBOPEHHBIX BEIECTB.
AHa/IOrHYHO BBIYHCJISAIOT MOTEPH NMpPH pOKaNHBaHHH
I OCTATOK MoOcCJie MPOKaJHBaHHS.

Onpenenenune uabTpoBanHeM uepe3 MeMOpaHHbIii
¢uabTp

Annapamypa

Punvmposarvtoui npubop 3edmya (¢ van OusxxoBa *)
(puc. 2) C KoaGoHl masf oOTcachiBaHHs, INPeoXPaHHTeJbHOM
CKJSTHKOH M BOZOCTPYHAHEIM HAacoOCOM.

Membparnoie ¢urompeot. MeM6paHm>1e QUIBLTPBI KHNATAT
5—10 mun B AMCTHITMPOBAHHOR BoJle. KHnsiueHue MOBTOPSIOT
3 pasa, KaxIblii pas B CBeXeH NMCTHIIMPOBAHHOH Boje. 3areM

(uaBTPH OCTOPOKHO MpocywHBaoT npu 40—50° C no mocrosiH-
nod Maccel. Ilepen B3BemiHBaHHEM GMJIBTPHI TOMEYAIOT MATKHM
KapaHOalloM.

Cywunvnoil wrag (40—50° C u 105° C).

IIramuroevie uAn ghapghopossie muzau.

Jaekmpuueckan news (600° C).

Xoxa onpepeaenus. Ilpenpapute/ibHO B3BelIEHHBIH
¢uabTp sakpenasior B cobpaHHoM npuGope. IpoGy

’

Puc. 2. TIlpubop
Onuxosa nas Quib-
TPOBaHHUA Yepe3 MeM-
OpaHHble GUILTPHI:
I —cTekJasitHHas TpyG6-
Ka; 2 —MeTaJiyinyeckas
onpaBa ¢HAbLTpaA; I—
MeTaJIJIH4YeCKHH KpaH;

4 —pe3nHoOBas TPyOKa;
5 —pe3nHoBas npoGKa.
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o6nemom 100- 500 a2 duabTpy1OT € oTcachiBaHHeM. YacTHUKH, NIpPHCTaB-
ILIe K CTelKaM 11pybopa, CMbIBAIOT JAHUCTHJJHPOBAHHOH BOJOH Ha MeM-
6paHHLIl PUALTP.

Tlocne punprpoBanus npubop paséuparoT U PUALTP C OCaLKOM MOACY -
IUMBAIOT HAa BO3AyXe, 3aTeM — B CcylHJabHoM wkady npu 40—50° C
U, HaKoHell, focylHBaloT B TeueHHe 1 4 npu 105° C mo nocTossHHOM Macchl.
Tocre BLICYLUWBAHUS (UJIBTP B3BELIHBAIOT.

Jl151 onpenenenys ocTaTKa rnocJse NpoKa/JHBaHH S MeM6paHHbm bUABTp
C BHICYUIEHHBIM OCaJ(KOM NOMeLlaloT B NPOKaJeHHbIH U NMpeABapHTENbHO
B3BeLIEHHDbIH TMJIATHHOBBIH WM (papdopoBbidl THreab. Turenb npokaJsu-
BaioT npH 600° C 0 nocTossHHOH Macchl U nocJie OXJIaXKAeHHs B 9KCHKATOpe
B3BELUHBAIOT.

Pacyer. Cozep:kaHve B3BellleHHBIX BellecTB (x), ocTaTKa rmocJje Mnpo-
KaJquBaHua (y) ¥ MoTepb NP NMPOKaJHBAHHHU (2) B M2/ BHIUHCJASAIOT 1O
dopmysam:

_ (my—my) 1000~ (my—my) 1000

X vV ; ’ Yy V ’ z=x—y‘

rie m; — macca MeM6paHHOro GHJILTPa C BBHICYLIeHHBIM OCTAaTKOM mnocje ¢HIbTPOBa-
HHsl, Me; Mg — Macca MemOpaHHOro QuUALTpa, Me; Mg — Macca THIVISI C OCTATKOM Moc/e

NpOKaNHBaHHs, M2, My — Macca THIaAsl, Me; V — o6beM npoObl, B3ATON IJs1 onpefeJe-
HHS, MA.

Oxpyr.ueuue pe3yJbTaToB — CM. CTp. 46.

Onpenenenue puabTpoBaHueM uyepe3 OyMaXKHBIH (HUALTP

Annapamypa

-bymaxcrole durempst [Jisi KoJdYeCTBEHHOro omnpejeneHus (6Genasi jieHta). PuabTp
BbICYIIHBAIOT O0KoJo | 4 npH 105° C no mocrosinHo# Macchl H B3BelIHBAIOT B Grokce. Ipu-
MeHsieMble OyMaXKHble QHALTPHI IPOBEPSIOT, AJIs1 3TOTO KaXAbl# BHICYIIEHHBIH H B3BelleH-
Hbli QHJALTP BTOPHYHO NMPOMBLIBAIOT NMpuOAu3uTesbHO 200 MA NHCTHIJIHDPOBAHHOH BOZbLI
H NMOBTOPHO BLHICYIIHBAIOT B O10Kce. [loTepss B Macce puabTpa Ao/MKHA OBITH He Gosee 1 me.

Cywunenoui wrag (105° C).

Daexmpuveckan news (600° C).

[1ramunosote unu gapgoposete mueau.

Xon onpepeaenns. OTMepsloT Takoi o6beM TUIATENbHO NepeMeullaH-
HOH mnpoOpl, uTo6el B HeM Obwio 100—250 me B3BelleHHbIX BelleCTB, U
GUIBTPYIOT 4Yepe3 BbICYLIEHHBIH M IpeiBapUTeJbHO B3BelleHHsIH Oy-
MaxXHblH ¢UAbTp. IIpoMbiBaIOT OCafoK Ha ¢uaAbTpe HeOOJBLINM KoJHYe-
CTBOM JHMCTH/IJIMPOBAHHOH BOABI U MepPeHOCAT QUILTP C OCAAKOM B Ipef-
BapHTeJbHO B3BellleHHbIH THUTeJb.

OcraTok mocjie MpOKaNMHBaHHS MOJYYalOT OCTOPOXKHBIM CXKHTaHHEM
¢UAbTPA B TUNJIe W TOCAENYIOUIUM NpPOKAJTHUBAHHEM B 3JEeKTPHUUYECKOH
neyd npu 600° C po nmoctrosiHHO# Maccel. Ilocsie oxsaXaeHHuss B 3KCH-
KaTope THreJb C OCTATKOM B3BeIHBAIOT.
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Pacuer. Cozmep:kaHue B3BellIeHHBIX BellecTB (x), OCTaTKa MocJje Npo-
wninaius (y) ¥ BeJHYMHY MOTepb MpPM MpOKajduBaHUHU (2) B me/s BHI-
MNeJsIIOT o popMyJ1am:

)
(Mg — my — my) 1000 (M, — my) 1000
X = ’ y= y E=Xx—Y
V y
)¢ My -— macca BBICYLHIEHHOrO 6YM3)KHOFO (pHJIpra, M2, My — Macca THrJAd, Me; Mg —
MieCn TATJISL C (bPIJ'lepOM H BbICYLUEHHBLIMH BellleCTBaMH, Me; My — Macca THIJIA C TIPpO-

KIICIIBIM OCTaTKOM, Me; V — oO6beM mpobbl, B3gTOH AJSl ONpelesIeHHs, MA.

Okpyraenue pe3yibTaToB — cM. cTp. 46.

Onpeaenenue ueHTpudyrupoBaHHem

DTOT MeTOJ NPUMEHSIOT OOLIYHO NMPH aHa/M@e BOMA, KOTOPbIE COAepXKaT
NSNCILEHHBIE BEllecTBAa B KOJMYecTBaX, npesuimaoomux 100 xe/2, ¢ naor-
nocrolo 6onee 1 2/cmd. .

Annapamypa

Jlabopamopnran yenmpugpyea (3000 06/mur).
[{cumpucgpyacHote npobupky.

dappoposble UIH NAAMUHOBbIE AWK,
Cywunvnsid wkag (105° C).

Jrexmpuueckan nedv (600° C).

Xoa omnpepenenus. OtOupalor Takod o6beM npoObl Aad aHaAU3a,
wro0bl B HEM cojiepaKasioch He MeHee 10 me B3BellleHHBIX BellecTB, U LEH-
(PHQYTUPYIOT O MuM, Mocjde Yero CJAHBAIOT MPO3PAYHYIO KHIAKOCTb.

Ocamok B mpobGupKe B3MyYHBAIOT, NPUAHMBAs JHCTHIJIHPOBAHHYIO
BOJLY M3 NMPOMBIBaJIKH, W CHOBa IeHTpudyrupyior. Takoe npoMmbiBaHue
JNICTHAIHPOBaHHOH BojoH noBTopsloT 2 pasa. Ilocae storo ocasok Ko-
JIHYECTBEHHO CMBIBAIOT JIHCTU/AJHPOBAHHOU BOAOH B MNpeABapHTENbHO
N3BelleHHYI0 (aphopoBYI0 WM MAAaTHHOBYH uauiky. CraBfT yYawky
Ila BOASIHYIO 6aH10, BBINApHBAIOT BOAY M BHICYLIHBAIOT B CYLIHJAbHOM LIKa-
¢y npu 105° C no mocTossHHOH Macchl. 3aTeM NMepeHOCAT YalllKy B 3JeK-
Tponeub M MpokanuBaloT ocafok npu 600° C. OxaaxpaoT B 5KCHKATOPE,
B3BEILIMBAIOT M MOBTOPSAIOT NpPOKaJHUBAHHE JAO MOCTOSIHHOH MaccChl.

Pacuer. CopeprkaHue B3BelICHHBIX BellecTB (x), ocTaTKa mnoc/je Mpo-
KanuBaHHA (y) ¥ moTepb NMPU NMpPOKaJWBaHHU (2) B Me/A BBIYUCAAIOT MO
(opMmyJiaM:

(my — my) 1000 (g — my) 1000
X = V - ’ y= V ;

(rmy — mg) 1000
V

rae m; — Mmacca 4YalllKH, M2, Mg — Macca YallKH C BHICYLIGHHBLIM OCalKOM, M2, M3z —
Macca YallKH C OCTaTKOM Nocje NMpoKalduBaHus, Mm2; V — ob6beM npoObl, B3ATHIA I
OlpeaeNeHus, MAa. ’

OKpyrJeHHe pe3yabTaToB — CM. CTp. 46.
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OCEJAIOUIME U BCIIJIBIBAIOILHUE BEILECTBA

Ocenaroimye ¥ BCIUIBIBAIOIIME B3BellleHHble BellecTBa 4Yalle BCero
OIpefessIIOT yTeM H3MepeHHsl oObeMa ocajKa, BbINABIIEr0 HJIH BCILJIbIB-
IIETO B TeyeHHe ONpefe/jeHHOr0 BpeMeHH B npobe H3BeCTHOro oOneMa.
MoXHO Tak»Xe HaxXOAUTb BeCOBble KOJHYECTBA OCENAIOIUX HJU BCILJIBI-
BAIOIMX BEIECTB 10 PAa3sHOCTH MeXAY COAep:KaHHeM HX B rnpobe m0
U rocjie ee OTCTAUBAHUS.

UroObl OxapakTepH30BaTb MNpOLeCC OCAXKAEHHUA WM BCIJIBIBAHUSA,
ONpefeISIIOT COAepXaHHe YKa3aHHbIX BelllecTB (OQHUM M3 3THX ABYX
croco0OB) 4Yepe3 orlpejesieHHble MPOMEXYTKH BpeMEHH U IOJyYeHHble
pe3y/bTaThl BbIpaXKaioT rpaduyeckd, oTMeuass Ha OpAHHATE KOJHYECTBO
BCIVIBIBAIOIUX WJH OCEJAIoIIUX BellecTB, a Ha abcuucce — BpeMs.

OnpejeseHre no 06beMy, 3aHHMAeMOMY OCAJAKOM

Annapamypa

Konycor Hmeogpgpa wnu Jlvicenko eMKOCTBIO | 4 Jis onpefenieHusi MaJblX KOJHYeCTB
oCellaloLMX BELIECTB. _

Meprbie Koab6b: eMKOCTBIO | 4 ¢ Y3KHM TOpJIOM JJIsl OnpefeJieHHs MaJiblX KOJIHYeCTB
BCNJbIBalOIMX BeulecTs. Ha ropsae kKon6 Ro/mKHB OBITH JieleHHsi, COOTBETCTBYIOILHE
HeCATHIM ROJNSIM MUWIJIMMETPa M LieJbIM MUJIIHJAHTpPaM.

Meprvie yusundpot eMKOCTBIO 1 4 AJist onpelesieHHsi GONBUIHX KOJHYECTB OCENAIOMINX
M BCNJIBIBAIOUIUX BEILECTB.

Xojn omnpepenenus. B konyc Mmrodda unu JIbiceHKO, MepHbIH ILH-
JIUHAP WJIH MepHYIO K06y Ha/HBaIOT TIATENbHO, TepeMellaHHY0 pooy.
KoHyc ycTaHaB/iuBaioT B BepTHKaJIbHOE rosiokeHne. OTcTanuBaHHe A0/KHO
npoTekaTb B cocTosHuu mnokos. [Ipo6a Bo Bpemsi oOTCTaHBaHHsA He
ILOJIXKHA MNOJBepraThCcs H3MEHEHHSIM TeMmepaTypbl, a TakKxKe LeHCTBHIO
NPSAMOTro COJHEYHOro cBeTa. 3a 3 MuH 0 OTCYeTa KOHYC, UHJHHApP HJIH
MEpHYI0 KOOy HeCKOJbKO pas BpaljaloT BOKPYT BEpPTHKANIbHOH OCH,
YTOOb! OTAENUTHb YACTHUBI, NMpHAUINIIHEe K cTeHKaM. O6beM OCeBIIUX HJIH
BCIVIBIBIIUX YacTHI OTCYHUTHIBAIOT Uepe3 oOlpejeseHHOe BpeMsi, OOBbIYHO
yepe3 30 mun unu uepes 2 u.

ITIpu mocTpoeHuu KpuBOH, xapakTepHusyiolleH NMpoLecC OTCTAUBAHHS,
oTcyeT oObema, 3aHUMAeMOTr0 OCEBIIHMH HJHM BCIJIBIBIUMMH 4YacTHLAMH,
npoBogAaT uepes 5, 10, 20, 30, 45, 60 u 120 mux (QUAUHAD HIH KOHYC
cJiefyeT BpalllaTh Mepej OTCYeTOM JHIIb nocie 20 Mur OTCTaHBaHHSA).

~

OnpegeneHne Mo macce
Annapamypa
Cugon.

Bakyym-rnacoc.
ITpombisarka coorBercTBYIOIEro o6beMa AJsi cGopa mpobbl.

Xon onpenenennsi. Ocepaomue BemecTBa. IIpoby xo-
pOLIO NepeMellHBalOT, OTOHpPAIOT YacTb e€e U ONpelesioT B3BCIICHHbIE
BelLeCTBA OJIHUM H3 ONMUCAHHBIX Boille (cM. cTp. 47—49) metopos. Ocraib-
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u(ym HacTb NMpoObl OCTAaBASIIOT OTCTAUBATHLCS HEKOTOpOe BpeMsi, OOBIYHO
) mun uau 2 4. Coél mpobul B cocyjie KOJKeH ObIThb BHICOTOH He MeHee
M s, Korpa ocafiok Beilafier, cCUGOHOM OTcachiBaloT Bech 00beM OT-
i lonsiieHcss BOApl B APYTIYI0 eMKOCTb TakK, 4ToObl 0CcafloK He OBl elo 3a-
amnicll. B npuUCyTCTBUM BCNJIBIBAIOIIMX BelleCTB OTCACHIBAIOT BOAY BMECTe
¢ WCIJILIBLUMMY BelllecTBAMM BaKyYMHBIM HAcCOCOM B NMpOMEbIBaliKy. B ort-
vocaiiiof npobe mocjie nepeMeliiBaHUsl CHOBA ONpeAeNsilOT B3BeLUEeHHbIE
MIICCTBA.

BecnawmBawmmue BeurecTBsa. IIpoby xopouwo nepemeruu-
WHIOT M OCTABJSIOT CTOSITh HEKOTopoe BpeMsi, 00byHO 30 mur unu 2 u.
(.J10il BoJbl B cocyJe AoJiKeH ObITb BLICOTOH He MeHee 25 cu. 3areM cH-
oloM oTAeNAI0T BeCh 00beM OTCTOSIBLIEHCS BOABI B APYTYIO eMKOCTb TaK,
w1001 He ObLIM 3aXBadeHbl BCMJbIBILINE BellecTBa. Ecin xapaktep Benibl-
IMONLUX  BeLeCTB He MO03BOJsSeT XOpOIIO NPOBECTH OTCAChIBAHHE, TO
HCNONB3YIOT AJS pasfiesieHdss npoObl COCYJZ G JOCTATOYHO OOJBLIMM MO-
HepCYHBIM CedeHHeM BBINYCKHBIX oTBepcTHi y AHa. Ilpoby u3-nop chos
WCHJILIBLUMX BeLeCTB, KOTOpbie HaXOASATCS Y MOBEPXHOCTH, QTAENSIOT
¢/iIBaHHeM Yepe3 BbIYCKHbIE OTBEPCTHsI. B 0TCOCaHHOM MK BBIMYULEHHOH
Ipobe rnocse nepeMeliMBaHHs CHOBA ONpefAesNsiloT B3BellleHHble BellecTBa.

Pacuer. ComepxKanue oceflalouiux (x) WJIH BCIILIBAIOUIMX BeliecTB (Y)
W Me/a BHIYUCASIOT N0 ¢opMysam:

x=a—b, y=a—d

I\ @ — KOJIMYeCTBO B3BellIeHHBLIX BeIeCTB B NepBOHayaibHOH npobe, me/4; b — KoJH-
MeCTBO B3BelEHHBIX BellleCTB B OTCOCaHHON npoGe, me/4 (cM. «Ocefaloliue BellleCTBay);
il - KONMMYeCTBO B3BellleHHBIX BelIeCTB B OTCOCAHHOH npobe, me/4 (cM. «BenabiBaoomue

HeILECTBAY).

% OrtcaceiBaHue «Bcero oObeMa OTCTOSIBIIEHCH BOMABI. . . TaK, 4YTOObI
0C4J0K He ObL1 €10 3axBauyeH» — olepalus ejBa JHU OCYLeCTBHMAas.
To ke MoXHO ckKazaTb ¥ 00 OTAeJeHHUH BCJbIBalolwux BeulecTB. Ilpa-
mibHee OoTOMpaTh CU(OHOM WU NUMETKOH XKHAKOCTb HAa HEKOTOpOH 3a-
JlAIIHOH BBICOTE (HampuMep, C NOJOBHHBI BbICOTHI IMIHHAPA) U YYUTHIBATD
Ty BBICOTY NPH pacyere CKOPOCTH OCelaHusl, KaK 3TO MOAPOGHO OMHCAHO
n kHure lO. 10. Jlypee u A. M. PoiOHukoBo#i «XuUMHYECKH! aHaIu3
IPOU3BOACTBEHHBIX CTOYHBIX BoA», M3a. «Xumusi», 1966, ctp. 23—24.%

" YAEJbHASl 3JIEKTPONPOBOJHOCTD

OJIEKTPONIUTEL B PAcTBOpe AUCCOLMHUPYIOT HAa KATHOHBI M AHUOHBI.
3 oueHb pasbaBiieHHBIX PAacTBOPAX CHJIbHBIX 3J€KTPOJUTOB NMPOUCXOAUT
IIpaKTUYeCKH NOJiHasg AUCCOllHallus, B TO BpeMs Kak cTeneHb JHCCOLHA-
ILUH cabblX 3JeKTPOJNIUTOB OnpefesseTcsd BeJUYHHOH KOHCTaHThI AHUC-
COLMALMH COJH, KHCJIOTHl WJIM OCHOBAHHS, & CTeleHb AUCCOLMALMH ABYX
nocneAHuX 3aBucUT Takxke U ot pH pactBopa. Hanuuue nonoB o6ycnos-
JIMBAeT 3JIeKTPONPOBOAHOCTb BOAHBIX PacTBOPOB.

YiesqbHasi 3JIeKTPONPOBOAHOCTb — BeJMYMHA, oOpaTHas 3JeKTpH-
YCCKOMY COIPOTUBJIEHUIO pPacTBOpA, HaXoAsulerocss MeXay JABYMS 3JeK-
TPOAAMH C MOBEPXHOCTbIO 1 cm?, paccTosiHMe MEXAY KOTOPBLIMH PAaBHO
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1 cm. Epununa ynejqbHOH 3JeKTPONPOBOJHOCTH — OOpaTHBIH MHKPOOM:
(Mukpocumenc) Ha 1 cm (1. e. om™t-em™1-1078 unu cum-cm=1-1079),
YaenbHasi 3JeKTPONPOBOAHOCTb 3aBUCUT OT TeMIlepaTyphl pacTBOpa,
a npu onpefeneHHO# TeMnepaTtype — OT ero CoCTaBa, T. €. OT KOHIeH-
TpallKHd, HAH, TOYHEe, OT aKTHBHOCTH PAa3JHYHBIX KATHOHOB U aHHOHOB.
Bausinue ¢usnyeckux cBOHCTB NpOObI BOABI, HANpHUMEpP ee TNJOTHOCTH
U BSI3KOCTH, Ha BeJIMYHUHY YA eJbHOH 3/1eKTPONPOBOLHOCTH B OOJIBILHHCTBE
cay4YaeB HUYTOXKHO MaJO.

B Bonax, comepKamux npenMylleCTBEHHO HeOpraHHYecKHe BemeCTBa
T. €. B NUTbeBLIX BOJAX, a TaKkKe B OOJbIIMHCTBE [TOBEpXHOCTHBIX U He-
KOTOPBIX CTOYHBIX BOJAAX YJeJbHasi 3JeKTPOIPOBOAHOCTb CJYKHUT MpHU-
6/MM3HUTENbHbIM T0Ka3aTejeM KOHILEHTPAllHH HeOpraHHYeCKHX 3JeKTpo-
JUTOB. B CTOYHBIX BOZAX, COAepXKAalIUX COJH OPraHHYeCKHUX KHCJOT
WJIH OCHOBaHMH, yJeJbHasi 3JeKTPONPOBOJHOCTb SABJSETCH OpUEHTH-
POBOYHbBIM NOKa3aTesieM KOHLLEHTPAallii HeOpTraHUYeCKUX U OPTraHHYeCKHX
3JIeKTPOJIUTOB. l'Ipn aHa/lu3e BOJ YJAeNbHas 3JeKTPONPOBOAHOCTL Olpe-
peasercs npu 20° C. IIpoGbl Heb3si KOHCEepBHPOBaTh. PeKomeHAyeTcs
POBONUTH OMNpelle/ieHHe He Mo3xke UeM uepes 1 cytku mnocne. ot6opa
npoOol.

PesynbTaTthl BblpaxkawoT B mkom ™ t-cm”™' (WM mxcum-cm~?t).

Mewaroilue Bausinus. [IpH H3MepeHHH 3JIEKTPOINPOBOAHOCTH HEOO-
XOJJUMO TOYHO BbIAEPKHUBATb NpPEJNUCAHHYIO TeMIepaTypy HCCAeLyeMOro
pactBopa, paBHylo 20° C. IloaTomy usMepeHusi NpOBOASAT B BOAAHOM Tep-
MOCTaTe WJH Ha BOASHOH GaHe mocje TOro, KakK TemnepaTypa INpoOhl
BIOJIHE ycTaHOBUTCS. [loBbIlleHHe HAU TOHUIKEHHe TeMmIllepaTypbl Ha
1 epad BbI3bIBaeT H3MeHEeHHe onpefesieMOH BeJHYMHbI TNPUMEPHO Ha
+2%. Ecau usMepeHHe TNpPOBOAMTCS MNpPH JPYrUX TeMrepaTypax,
B TOJY4YeHHble pe3yJbTaThl CJeAyeT BBECTH COOTBETCTBYIOIIHE I10-
NnpaBKH.

[Ipu ananuse npob6 ¢ BBICOKHM COAEpXKaHHEM 3JEKTPOJHUTOB pe3yJib-
TaT oONpelejeHUs] 3JeKTPONPOBOJHOCTH He COOTBETCTBYeT KOHIeHTpa-
LMY 3JIeKTPOJNUTOB, TAK KAaK aKTUBHOCTH HOHOB TOTJa He COBNAAaloT C HX
KOHLEHTPALUSIMHU.

Hnsi  ycTpaHeHHsi TMOJIIpH3AUMH  3JIEKTPOXOB HMX TOBEPXHOCTb
MOKPBIBAIOT MJIATHHOBOH YepHBIO U NPUMEHSIOT TOK C YacTOTOH BhILIE
1000 ey.

Ha pesynbTaT u3MepeHHsI 3JIeKTPONPOBOLHOCTH BJHfET TaKXKe 3a-
rpsi3HeHHe 3JeKTPOLOB, 0COOEHHO NpH aHa/iHu3e CTOYHBIX BOJ, COLepxKa-
IUX [OBEPXHOCTHO-AKTHBHbIE BEILECTBA: XXHUPbI, CMOJbl, Macaa U T. H.
PesyabTaThl H3MepeHHH B TaKHUX CAydYasiXx COMHHTeJabHbl. [ociae OKOH-
YaHHUs H3MepeHHsl 3arpsi3HeHHble 3JeKTPOAbl cJeAyeT OOMBITH CHayasa
pacTBOpOM MNOAXOASLLEr0 pacTBOpHUTeJA, BHIOPAHHOTO B COOTBETCTBHH
C THIIOM 3arpsi3HeHHusi, 3aTeM CIHHUPTOM HJAH PacTBOPOM CHHTETHYECKOIO
MOIOILLETO BelleCTBAa, a B 3aKJ/loYeHHe TIIATENbHO BBIMBITh JHUCTHJIJIH-
poBaHHOH Bojoi. OnpeneneHue 3JeKTPONPOBOAHOCTH NPo6, NpU aHaNIU3e
KOTOPBIX MOXKeT HpOABUTbCA BJUSHHe MellAIIUX YCJOBHH, IIpPO-
BOAAT, KaK NMpaBUJO, TONb3YSACh SMEKTPOAAMH C GaecTsiled MoBepX-
HOCTbIO. N
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Annapamypa

IIpubop Ors u3meperus 3arekmpudeckozo conpomusdaedus B mpefensax ot 50 go
100 000 om, npu paboTe C KOTOPBIM MOXHO NMOJB30BaTbCA TOKOM yactoTol Boime 1000 2y;
ToyHocTb mputopa 1%.

ITramunossle s1exkmpodbl, NOKPLIMble NAAMUHOBOL 4EPHLI0. DNEKTPONbl NOKPHIBAIOT
MJaTHHOBOH YepPHBIO CJIeYIOLHM o6pasoM Xopomo OYHILAIOT NOBEPXHOCTb 3JIEKTPOAOB
XpOMOBOH CMeCbi0 H OOMBIBAIOT BOJOH, 3aTeM NOTPYXKalOT MX B PacTBop, ColepiKalluil
| 2 nJIaTHHOXJIOPHCTOBOJOPOAHON KHMCJIOTH HMJH XJopuAa njaatvHel U 0,012 2 auerara
cBuHIA B 100 M4 JUCTH/JIHPOBAHHON BOAB. DJIEKTPOABI COSAHHSAIOT C OTPHUATEJbHBEIM
nomocoM Garapen (HanpsikeHue 1,5 6). K ee mosoKHTelbHOMY NOJIOCY NPHCOEAHHSIOT
NJIaATHHOBYIO NPOBOJIOKY, KOTOPYIO TOXe MOr'Py2kKalT B pacTBop. BoJbIIUM HJIH MeHbIIHM
IIOTPYXKEHHEM B PacCTBOP NJIAaTHHOBOH NMPOBOJIOKH PeryJHPYIOT TOK TaK, YTOOH HA MOBepX-
HOCTH 3JIEKTPOAOB ¢6Pa30oBaJoCh TOJNBKO He6oJibllloe KOJHYECTBO rasa. DIeKTPoJiu3 mpe-
KpauiaT B TOT MOMEHT, Koraa c6a 3/eKTpoja NOKPOITCS CIJIOIIHOH NJIEHKOH mJaTH-
HOBOH 4YepHH. DJIEKTPOABI TILATeJbHO OOMBIBAIOT JHCTHJJIHPOBAHHOH BOJOH M XPaHAT
NOrpyXeHHHIMH B IHCTH/VIHPOBaHHYIO BoAy. IlnarHHHpyIOmHUiA pacTBOp YCTOHYHB, H €ro
MOMKHO HCIIOJIb30BaTh HECKOJBKO Pas.

IaekmpoostL ¢ baecmauell no8epxHOCMbIO chom)syro'rca JJ1s1 U3MepeHHil 3J1eKTponpo-
BOJHOCTH NMPOO CHJILHO 3arps3HEHHBIX CTOYHBLIX BOX. OHH He NOMXKHBI OBITb MOCTOSIHHO
NorpyxeHHbIMH B BOIy, HO Tlepel HayajoM H3MePeHHs WX HeoOXOJHMO BblIEepXKHBaTb
B AHCTHJUIHPOBAHHOH BoJie He MeHee 30 MuH.

Booaxot mepmocmam uau sodaras 6ars (20° C).

Luaunopuueckue cocyoObl, COOTBETCTBYIOILHE O JHAMETPY 3JEKTPONaM.

ITodcmasku 0as pasmewjenus cocydo8 B TepMocTaTe HJH BOAsIHOH OaHe.

Kanub6poBKXxa 5J1eKTpPOJOB. DIEeKTPoabl KaIUOGPYIOT, H3Mepssi CONpO-
THBJeHHe cBexenpHurotoBieHHoro 0,01 H. cTaHgapTHOro pacTBopa XJOpHAa KaJaus,
HMeIOoIero Tepe]; H3MepeHHeMm TeMnepatrypy touHo 20° C. CraHpapTHBI pacTBOp Hasu-
BAalOT B JeCATb COCYZOB, B KaXJOM H3 KOTOPHIX H3MEpPSIOT OMHCAHHLIM HHXe CIoCO6OM
9/1eKTPONPOBOJHOCTL pacTBopa. M3 mojsyyeHHBIX JAHHBIX BLIYHCJAIOT CPEAHIOI0 BeJIH-
YHHY, KOTOpasi CJYXHT AJs onpelejeHHs KOHCTaHTH (K) ajekTpoia no dopmyJe:

K= 1278R-10"8

rie R — cpepHee 3HAYeHHe H3MEPEHHOTO COINPOTHBJIEHHS, OM.

I/ u3MepeHHs 3JeKTPONPOBOAHOCTH MPHUTOAHBI 3JIEKTPOABl, KOHCTaHTAa KOTOPBIX
Haxopurca B npenenax 0,8—1,5. Tlpu aHanuse Boj ¢ BBHICOKHM CONepKaHHeM 3JIeKTPo-
JIUTOB B BHJE HCKJIIOUeHH S HCTIOJIB3YIOTCS 3J1eKTPOJbl C KOHCTAHTOI, AOCTHraloleR 3Ha-
yeHus 10, a 1J1g H3MepeHHs 3JeKTPONPOBOXHOCTH BOJ C NpefesbHO HH3KOH KOHIEHTpa-
LHeH 3JeKTPOJUTOB — 3JIeKTPOAR ¢ KOoHcTaHToH 0,1 M Bhile,

KOHCTaHTy 3JieKTpPoia, NMOKPHITOrO IJIaATHHOBONW YepHbIO, cjefyeT NpPOBEpPATb TNPH-
MepHO nocJie KaxAabiX 200 H3MepeHHH 31eKTponpoBOLHOCTH, HO He pexe | pasa B Mecsl,
a KOHCTaHTy OJiecTsluero ajekTpoaa — mocjae 500—600 namepeHH#, HO He pexe 2 pas
B roA. EciH noayyeHHass BeJIHUHHA KOHCTAHTbl He COOTBETCTBYET 3JIEKTPONMPOBOLHOCTH
CTaHAapTHOro pacTBOpa, TO NMPOBOAAT HOBYIO KaJHOPOBKY 3JIEKTPOXa. .

Peaxmuesot

Hucmusnruposarnas éoda, ucnosybayeMas JJisi NPHTOTOBJIEHHS CTAHJAPTHLIX PacTBoO-
poB, Ao/KHa 06JafaThb OYEHb MaJOi 5JeKTPOoNnpOBOAHOCTHIO H He comepxath CO,. Cie-
AyeT NpHMeHATb OHAHCTHIIAT, KOTOPLIH HeNocpeACTBEHHO Nepef ynoTpebaeHHeM KHMATAT
B XHMHYECKH CTOHKOH 1OCyJle H KOTOPOMY AIOT OCTHITb, 3aKPHIB COCYJl IIPeOXPaHHTEIb-
HOH MPOOGKOH ¢ TpyOKoH, HanosHeHHOH HaTPOHHOI H3BecTbio. IlpH pa60Te TpebyloLlel
0COGOH TOYHOCTH JJISi NMEPeroHKH M XPaHeHHs AHCTHJIMPOBAHHOH BOABI NOJB3YIOTCH
KBapueBon NOCY101. .

dnua kaaus, 0,01 H. pactBop. Pacteopsior 0,7456 2 KCl_u. A, a., BhICYIUEHHOrO
npu 105° C, B IHCTH/IHPOBAHHOH BOJe H AOBOAAT 06‘beM 10 1 2 npwu 20° C. YneabHas
3/IeKTPONPOBOAHOCTE 3TOro pactBopa npu 20° C paBua 1278 mxom™1.cm~1.
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Xoa ompeaenenusi. [Ipo6y Boabl HaJHBAOT B JABa COCYAa, KOTOpPbIE
MIOMEIal0T Ha BOASAHYIO GaHIO MJIH B TEPMOCTAT, W BbIXKHJAAIOT, NOKA He
ycTaHOBHTCA TeMmnepatypa npobbl 20° C (KOHTPONHPYIOT TEPMOMETPOM
¢ neHoi nesnenus 0,1 epad). MismMepeHne MOXHO NPOBOANTD U NIPH JPYTHX
TeMIepaTypax, HO IOJYyYeHHbI€ pe3y/ibTaThl HYXKHO KOPPEKTHPOBATh
(trabs. 6). B mepBelil cocyn MOrpyXKamT 3/7eKTPoAbl H OOMBIBAIOT HX IIO-
BEPXHOCTb. MHOIOKPAaTHbIM MorpyxeHueM. BrimbiThie TakuM o6pa3om
3JIEKTPOAbl BBIHHMAIOT U3 [1€PBOTO COCYAA, AAIOT CTeYb BOJE U NOTPYKAIOT
BO BTOPOH COCYA, B KOTOPOM IpPOBOAAT Hu3MepeHHe. ComnpoTHBJeHHe
3JEKTPOJOB H3MEPSAOT CIOCOOOM, COOTBETCTBYIOUIMM HCIOJb3yeMOMY
npuéopy.

Tabauya 6. MNMonpasku (f) Ha TemmepaTypy NpH HU3MePEHHH 9JEKTPONPOBOLHOCTH

°C ,0 1 ,2 3 4 5 ,6 i ,8 F,9
2 1,706 | 1,700 | 1,694 | 1,687 | 1,681 | 1,674 | 1,668 | 1,661 | 1,655 | 1,648
3 1,642 | 1,636 | 1,630 | 1,624 | 1,618 | 1,612 | 1,606 | 1,600 | 1,594 | 1,588
4 1,582 | 1,576 | 1,570 | 1,565 | 1,559 | 1,554 | 1,548 | 1,543 | 1,538 | 1,532
5 1,527 | 1,521 | 1,516 | 1,511 | 1, 505 1,500 | 1,495 | 1,490 | 1,485 | 1,480
6 1, 475 1,470 | 1, 465 1,460 | 1, 455 1,450 | 1,445 | 1,441 | 1,436 | 1,433
7 1,427 1,422 | 1, 417 1,413 | 1,408 ( 1,403 | 1,399 { 1,395 | 1,390 | 1, /385
8 1,381 | 1,377 | 1,372 | 1,368 1,364 1,360 | 1,355 | 1,351 | 1,347 | 1,343
9 1,339 1 1,335 | 1 330 1,326 | 1,322 | 1,318 | 1,314 | 1,310 | 1,307 | 1 303
10 1,299 | 1 295 1, 291 1, 287 1, 284 1,280 | 1,276 | 1,272 | 1,269 | 1,265
11 1,261 1,257 | 1,254 1,250 1,247 | 1,243 | 1,239 | 1,236 | 1, 232 1,229
12 1,225 1,222 1 219 1,216 | 1,212 | 1,209 | 1,205 | 1,202 | 1,199 | 1,195
13 1,192 | 1,189 | 1,186 | 1,183 1,179 1,176 | 1,173 | 1,169 1,166 1,163
14 1,160 | 1,157 1,154 1,151 { 1,148 | 1,145 | 1,142 | 1,139 | 1,136 1, ,133
15 1,130 | 1,127 | 1,124 1 121 | 1,118 | 1,115 | 1,112 | 1,109 | 1,106 1,104
16 1,101 1,098 1,095 1,093 1 090 1,088 | 1,085 | 1,082 | 1,080 | 1,077
17 1,074 1 1,071 | 1,068 | 1,066 1,063 1,061.{ 1,058 | 1,055 | 1 053 1,050
18 1,048 | 1,045 | 1,043 | 1,040 | 1,038 | 1,036 | 1,033 | 1,031 | 1 028 1,026
19 1,024 | 1,021 | 1,019 | 1,016 { 1,014 | 1,012 | 1,009 | 1,007 | 1,004 | 1,002
20 1,000 | 0,998 | 0,996 | 0,993 | 0,991 | 0,989 | 0,987 | 0,985 0,982 0,980
21 0,978 | 0,976 | 0,974 | 0,971 | 0,969 | 0,967 | 0,965 | 0,963 | 0,960 | 0,958
22 0,956 | 0,954 | 0,952 | 0,950 | 0,948 | 0,946 | 0,944 | 0,942 | 0,940 | 0,938
- 23 0,936 | 0,934 | 0,932 | 0,930 | O, 1928 0,926 | 0,924 | 0,922 | 0,920 | 0,918
24 0,916 | 0,914 | 0,912 0,910 0,908 | 0,906 | 0,904 | 0,902 0,900 0,899
25 0,897 | 0,895 | 0,893 | 0,892 | 0,890 | 0,888 | 0,886 | 0,885 | 0,883 0,881
26 0,879 0,877 10,876 | 0,874 0,872 0,870 | 0,868 | 0,867 | 0,865 | 0,863
27 0,861 | 0,859 | 0,858 | 0,856 | 0,854 | 0,852 | 0,850 | 0,849 0,847 0,846
28 0,844 | 0,842 | 0,841 | 0,839 | 0,837 | 0,835 | 0,833 | 0,832 | 0,830 0,829
29 0,827 | 0,825 | 0,824 | 0,822 | 0,820 | 0,818 | 0,816 | 0,815 | 0,813 | 0,812
30 0,810 0,808 | 0,807 | 0, /805 0,803 | 0,801 | 0,799 | 0,798 | 0,796 | 0,795
31 0,793 0,791 {0,790 | 0,788 | 0,786 | 0,784 | 0,782 | 0,781 | 0,779 | 0,778

IIpy aHannse HeCKOJibKHX Npo0, BEJHUHMHBI 3JEKTPONPOBOJHOCTH
KOTOPbIX pe3KO pasjiuyalorcs, Jyuylle M0Jb30BATbCS TPeMs COCYJaMH.
B nepBoM H BTOpOM H3 HHX 3/IeKTPOAbl OOMBIBAIOT, @ U3MepEHHE IPOBOASAT
TOJIbKO B TpeTbeM. DJIEKTPOAbl CJeAyeT MOrpyKaTb B COCYJ, TakK, 4TOObI
CJIOH HcC/iefyeMoH BOIABI CBEPXY H CHH3Y Obl1 MO KpalHe# Mmepe 2 cm.
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PacueTt. YenbHY10 3/1eKTpon poBofHoCcTh (%) npu 20° C B mxom™t-cm™?
(MKcum-cm~1) BHIUUCAAIOT MO QopMyie:
Kf-108
H=——
R
Ine K — KOHCTaHTa 3JeKTpoaa; R — H3MepEeHHOe COIpOTUBJEHHE, OM; f — monpaBka
i remnepatypy (cM. taba. 6).

OkpyrJieHue pe3ynbTaTOB

JIunanasou, mxkom™.-cx™ . . 10,0—20,0 20,0—50,0 50,0—100,0 100—200
Oxpyraenue, mxom™-cm™1 . 0,1 0,2 0,5 1

HOHBbI BOJAOPOAA U T'MAPOKCHJIbHBIE HOHBI (pH)

He6Gonbuias yactb MOJieKYJ BOJbl AHCCOLIU#POBAHA HA BOJOPOJAHbLIE
Il THAPOKCHJIbHBIE HOHbI. B XHUMHYeCKH 4YHUCTOH BOJAE MOJIsipHBIE KOH-
ICHTPALlMH 3THX HOHOB paBHbl ¥ cocTasisitoT npu 25° C 1077 moas/a.
Takum obpasom, BennuyuHA NpoH3BefleHHs1 00elX KOHIEeHTpalud paBHA
10714, 910 npousBeleHHe cOXpaHseT NMOCTOSIHHYIO BeJHYHHY W B NpH-
CYTCTBHUH BeleCTB, NPH AUCCOLMALUHU KOTOPHIX 00pasyioTcss BOJOPOAHLIE
Il THAPOKCHJIbHBIe HOHBI. [lo3TOMy BMosiHE AOCTATOYHO ONpEeNeNHTh KOH-
IlCHTpallui0 ofHOrO M3 Hux. IlpakTHuecku onpepensiioT KOHILEHTPaIHIO
BOJOPOAHBIX HOHOB.

IlockonbKYy KOHIEHTpauys BOAOPOJAHBIX HOHOB MOXKET HMeTb caMoe
pa3yiiyHOe 3HAYeHHE W Pas3jH4aTbCsd Ha HEeCKOJIbKO MOPSAKOB, NMPHUHATO
BbipaxkaTh ee BesuuuHo# pH, npexacraBasiomeil co6oil fJecsATHUHBIHA J0O-
rapudmM KOHIUEHTpAallUd HOHOB BOAOPOAd, B3ATHIH ¢ OOpaTHBHIM 3HAKOM:

[HF]=10"PH  pH = —1g[HT]

OnpepeseHne KOHIEHTpPAUUH BOJOPOAHBIX HOHOB OCYIIECTBJISIETCS
B uHTepBasie or 1 o 1071% me-3x3/a, uto cooTBeTcTByeT BenunyuHe pH
ot 0 1o 14. Beanuuna pH 7 oTBeyaet HefiTpasibHOMY COCTOSIHHIO pacTBopa,
MEeHblINEe ee 3HaYeHHUs — KHCJOTHOMY, a 6GoJiee BHICOKHE — IIEeJI0YHOMY.

B GonbpmuHCcTBE NMPUPOAHBIX BOJA KOHILEHTPAalUs BOLOPOAHBIX HOHOB
oOyc/ioB/ieHa JIMLIb OTHOLIEHHEM KOHIleHTpalui CBOOOAHOH JABYOKHCH
yriaepona u 6ukapbonat-uoHos. B stux cayuasx pH konebnercs ot 4,5
no 8,3. Ha Beanunny pH Moxer okasaTbh BJHsiHHE NOBBILIEHHOE COJep-
XKaHHe TYMHHOBBIX BeIIecTB, OCHOBHbIX KapOOHATOB U THAPOOKHCEH,
BO3HUKalomux BciaeactBue noryomenuss CO, B npouecce doTocuHTe3a,
a B OTJEeNbHBIX CJydasiX — TaKxKe M MOBBLILIEHHOE COJepKaHue cojlei,
NOABEPXKEeHHbIX THAPOJN3Y, U Np. B CTOUHBIX M 3arpsisHeHHBIX NOBEPX-
HOCTHBIX BOJaX, KPOMe TOT0, MOTYT COAEPXKAaTbCs U CUJbHbIE KHUCJOTH H
OCHOBaHHS .

Bennunny pH onpepensiior KoJopuMeTpUUeCKUM UJIH 3J71€KTPOMETpHU-
YeCKHUM MeTOfaMM, U3Mepsisi MOTeHIlHaJ, BO3HHKAIOWU# HA H3MEpPHUTeNb-
HOM 3JIeKTpoJe.

Haunb6osiee ToUHBIM H3 3THX METOIOB SIBJSIETCS JIEKTPOMETPHYECKHUH,
HO B 3aBUCHUMOCTH OT YCJIOBUH MOXHO NOJB30BAaTbCsl U KOJOPHMETpHYE-
CKHMH METOJAaMH.
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OpHeHTHPOBOYHbBIE ONpeleJNeHHs] OTIHYalTCs OBICTPOTOH, HO He
AalT TOYHBIX pe3yJbTAaTOB H HCIOJAB3YIOTCS AJsl TpeiBapHTeIbHOM
oleHKH. MeTos onpejejseHUst ¢ KOMIapaTopoM MNpefHasHauyeH AJsi Obi-
CTPOro, YNpPOLEHHOTO onpejejeHns (B YaCTHOCTH, B MOJIEBBIX YCJIOBHSX)
BesiMurHbl pH B npokux npenenax. MHtepsan onpenenenus Kosaebiercs
or 1,2 no 11,8. [lns onpenenenus c nomombio 6ycdepHEIX pacTBOPOB He
HYXXHO 0co00¥-annapaTypsl, OAHAKO OHO OTJINYaeTcsi GOJBLION TPYAOEM-
KOCTbIO M TpeOyeT 3aTpaThl 3HaUUTENIbHOTO BpeMeHH. MeToj npuMeHsieTcst
B KayeCcTBe Pe3epBHOTO, INpexJe Bcero — Ajsl j1abopaTopHBIX omnpepesie-
HUH B npefenax obbluHO BeTpevaromuxcsi Beanund pH. Murtepsan onpe-
AeseHus1 konebsercs ot 5,3 no 8,0. dnekTpoMeTpUueCKH il MeTOJ NMpeaHa-
3HaueH I/ HauboJsiee ToyHoro onpefienenus pH, a tTakxe s Tex cay-
YaeB, KOrJa KOJIOpUMETPHUECKHUH MeToJl He MOXeT ObiTb NpHUMeHeH BCJe]-
CTBHUE MELIAIOUX BJHUSHHH.

B- pesynbprate npoucxoAsiux B Bofe peakuud pH yacto moxer us-
MeHSITbCSI, [I09TOMY PeKOMEHJAYeTCsl IPOBOJUTDH ofipefiesieHHe HeMeAJ1eHHO
nocse ot6opa npobsl. Ec/ii 3T0 HeBLINOMHUMO, CeflyeT JOCTaBASATh Npoly
K MeCTy aHa/jn3a B 0co6ol OyThljiKe, HalmoJiHEHHOH Mo crnocoby, OMu-
CaHHOMY HHXKe (cM. cTp. 64), nperoxpaHsis ee or HarpeBaHusi. Obpa-
60TKY HeoOXOJHMO NPOBOAHTb B KpaTyaHIIMH CPOK.

PesynbTaThl onpefeneHuil BelpaxawTtces B pH u sump B HCKAIOUNTEN Bb-
HbIX cayuyasx (cM. meton pacuera pH) — B Muinurpamm-sKBuBaseHTax
BOJIOPOJHBIX WJIH THAPOKCHJIbHBIX HOHOB Bl. 4.

Konopumerpudeckoe onpenenenne pH

OnpeneneHue NPOBOASAT MO IBETY KHCJAOTHO-OCHOBHOI'O HHAUKATODA,
gobGasisieMoro B npo6y B BHIE pacTBOpa WU 3a(UKCHPOBAHHOIO Ha
HHANKaTOpHOH OymaxKKe. BO3HUKIIYIO OKpacKy HHAMKaTtopa CpaBHH-
BAlOT C OKPACKOH cTaHAapTa.

Opuenmupoeoinoe onpedeserue

JInsi OpHeHTHPOBOUHOTO ONpeleseHus MOJb3YIOTCST YHHUBEPCANbHBIM
CMEILaHHBIM HHIHKATOpPOM CO LIKaJod cpaBHeHHUs. IIpu aHa/nu3e CHIIbHO
3arpsi3HeHHBIX BOJ MOJIB3YIOTCS HHAMKATOPHBIMH OyMaXKKaMH.

Pearxmusst

Y HusepcaroHoll uUHOUKAMOpP €O WKAAOU CPABHEHUR.
Habop unduxamoproix 6ymaxcex das onpedeserus pH.

Xon onmpemejeHuss. XoJ onpejieseHHsi, B TOM YHUCJAe U yCTPaHeHHe
MellIaomuX BJAUSHUHA, OMHCaH B MHCTPYKIUH, OOBIYHO NpHJaraeMoin
K HaGopy HHAMKaTopoB. L[BeTHble LIKaJbl COCTOSIT M3 psjAa o6pasilos,
OKpacKa KOTOpbIX (pacTBOpPoB WM OyMmMaXkeK) oTBeuaeT pas3jiMuHLEIM 3Ha-
venusm pH, ominuaromuMcs Apyr ot Apyra He 6oJee ueMm Ha 0,2. [Ipome-
XKYTOUHbIE OTTEHKH YCTaHABJIHBAIOTCS OPHEHTHPOBOYHO. PesysbraThl
BhIpaXKatoTcs B AecsAThiX Roasix pH u cuuratotcess npubauKeHHBIMH.
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()npedesrenune npu nomouyu xKomnapamopa muna Jlasubono usru Xearuze*
Annapamypa \

Komnapamop co cneuna/bHbIMH HHIHKATOPHBIMH pPacTBOPAaMH H LIBETHBIMH JAHCKaMH
¢PABHEHHUS.

Xon onpeaenenusi. OnpejeneHre, a Takxe U yCTpaHEHHe MellalouiuX
WIHSHHH ONMHCaHbl B NpHUJaraeMblx K npubopy HHCTpyKuusx. OKpacku
IIBETHBIX LIKAaJ OTBEYalOT pa3jinuHbIM 3HaueHusM pH ¢ untrepsanamu 0,2.
IIpomMexxyTouHble OTTEHKH YCTaHaBJMBAIOTCS OpPHEHTHPOBOYHO. Pe3yib-
TaTbl ONpeNeJIeHHsl BelpaXaloTcs B flecsaThlx foasax pH ¢ ykasanuewm, uto
OHM OB OmpeZesieHbl KOJOPHUMETpHUYeCKH . '

Onpedeserue npu nomouiu O6ygeprotx pacmeopos

Mewawwmue BausHus. OnpefeneHuio MelllaeT WHTEHCHBHas OKpacka
HIH MYTHOCTb NpoObi. B Takux ciayudasix cjefyeT nosb3oBaTbCsi METOAOM
KOMIeHCallH, ONMHCAHHBIM HHUXKe (CM. «XOJ OIpe[esIeHUsI»). .

[Ipn nccnenoBannn npob ¢ NOBBILIEHHBIM HJIH TOHHIKEHHBIM COJEp-
XaHueM cosied WM npob, colepKamlUX OKHCJASIOUIHE HWJIH BOCCTaHAB-
JHBaloOLiye BellecTBa, MOJyYaeMble pPe3y/ibTaThl HE BCErjia OKa3blBalOTCS
lIpaBUJbHBIMU. B Takux caydasx onpeflesieHue HaJ0 MPOBOAUTD JE€KTPO-
METpHYEeCKHM MEeTOJIOM.

Peaxmuesut

Memuanoesoiii kpacroul, nHEHKaTop st uHTepBana pH ot 4,4 po 6,2. Pacteopsior
0,2 e mernsoBoro xpachoro B 100 uz 60%-Horo cnupra. Ilepexon okpacKH MHEHKaTOpa
M3 KpPacCHOH B XenTyio. :

b pomkpesonoceoil kpacubul, uapukarop nns untepBana pH or 5,2 go 6,8. Pactso-
psitor 0,1 & 6pomkpesonoBoro kpachoro B 100 ma 20% -Horo cnupta. Ilepexon okpacku
HHIHKaTOpa M3 XeNTOH B KpacHYIO.

Bpommumonosvii cunuli, nuguKarop Ansi uuteppaga pH or 6,0 go 7,6. PactBopsior
0,1 e 6pomtumonoBoro cuvero B 100 ma 20%-Horo cnupra. Ilepexon oKpacKu HHIHKA-
TOPA H3 XXEJTOH B CHHION. ,

Denoaosoill KpacHobii WHAMKaTOp AJas uHTepBana pH ot 6,8 no 8,0. PactBopsioT
0,1 & denonosoro kpachoro B 100 ma 20% -Horo cnupra. Ilepexon okpackH HHAMKaTopa
M3 XEJTOH B KPAaCHYIO. >

Bce ynoMsiHyThle HHIHKAaTOpHble PpacTBOPbl 00pabGaThIBAIOTCS MpPHOIH3HTENbHO
0,1 H..pacTBOpOM LUENOYH HJIH -KHCJIOTHl AO MOJYYEHHSI OKPACKH IEePeXOJHOro IBeTa.

Pocpam karun odHosameuenrnbii. Pacteopsitor 9,078 ¢ KH PO, u. a. a., BhicymeH-
noro npu 110—130° C, B cBexenpoKHNsIYeHHOH H OXJaXKAEHHOH NHCTHU/IHPOBAHHOM
Boge u npu 20° C noogaT o6beM pacTtBopa fo 1 4. .

Pocpam nampusn osysamewennoiui. Pactopsior 0,472 e Na,HPO, 4. 1. a., BhICY-
weHHoro npu 110—130° C, B cBeXXeNnpOKHNSIYEHHOH M OXJaXAeHHOH RHCTHIIHPOBAHHOM
Bofe u npH 20° C goBogaT o6beM pacTtBopa go 1 4.

Xon onpeaenenusi. Ha ocHoBaHHM pe3y/ibTaTOB OPHEHTHPOBOYHOIO
onpejenenus s3HayeHus pH Boibuparor HHAMKATOpP, B HHTEpBaJie- KOTOPOTO

% * [Togo6Helil KOMmapaTop BXOAMT B cocTaB «[loseBoii rHAPOX HMHUecKOH Jabopa-
Topuu» A. A. Pesnukoba. B xaure A. B.Esnaunosofi-uJl.LA lltykoBcKOIii
«TexHuyecKnil ¥ caHMTapHBIH aHa/ W3 BOXAB B YCJOBMSX 3KCMNeRMUHi», I occTpoiinsnar,
1952, sTor KOMmapaTOp omucaH NMOXPOGHO M MpPHBeJeHH yKa3aHHS, KaK CaMOMy H3ro-
TOBHTb OKpallleHHble CTeKJa.J¥ )
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Haxoautcs pH mnpo6wi. [IBe uncThie W cyxue OIOPETKH HAMOJHSIOTCS
6ydepHbiMi pactBopaMH. IloaroraBausaior 4—6 ofMHaKOBEIX NPOGUPOK.
B oany u3 HuXx BHOcAT 10 ma npobsl, a B ocTanbHbie o 10 xa 6ydepHbIX
pacTBOpPOB, MPHTOTOB/JAEHHBIX CMellleHHeM OCHOBHBIX pacTBOpoOB (oc-
¢daTtoB (Tabsa. 7) ¢ TakuM pacueTroM, 4ToObl BesiunHbl pH no BoamMoxXHoCTH
NMpHOIUKANUCh K OPHEHTHPOBOYHO YCTAaHOBJEHHbIM 3HaueHusiM. Bydep-
Hble pacTBOPBI CJEAYyeT INPHUrOTOB/ATL eXelHeBHO. Bo Bce npoOHpKH
BHocAT no 0,05 x4 unaukartopa. Ilocsie nepemelminBaHus oKpacky HpoObl
BU3ya/JbHO CPABHHUBAIOT Ha 6ei0oM (poHe C 11BeToM Oy(depHBIX pacTBOPOB
C HM3BeCTHbIM 3HaueHuem pH.

Tabauya 7. CocraB 6ydepHbIX pacTBOPOB

O61beM O61beM pH O61eMm O61beM pH
RTREY | RCTSBY | ovgeworo | RR®T | RAHSBY | syghpuoro
M ) pacTBopa A MA pactBOopa
9,75 0,25 5,29 . 5,0 5,0 6,81
9,6 0,5 5,59 4,0 6,0 6,98
9,0 1,0 5,91 3,0 7,0 7,17
8,0 2,0 6,24 2,0 8,0 7,38
7,0 3,0 6,47 1,0 9,0 7,73
6,0 4,0 6,64 0,5 9,5 8,04

3unauenuss pH, coorBercTByOLIME NPOMEKYTOYHBIM OTTEHKAM, ycTa-
HaBJUBAIOT Npubau3uTesbHO. EcrecTBeHHasi okpacka npo6bl WU MYT-
HOCTb KOMIIEHCHPYIOTCA clefyouuM obpa3oM: 3a npobupkamu c 6ydep-
HBIMH pacTBOpaMM NnoMemaroT npobupKH ¢ npoboi, HO 6e3 MHAMKATOpa,
3a npo6upKoi# ¢ npo6oH ycTaHABJIUBAIOT NPOOUPKY C AUCTU/JIHPOBAHHOH
Bofoil M obOe mapel MpoOUPOK paccMaTpUBAIOT B MPOXOASIEM CBETE.
OnrumansHas temnepatypa onpenenenuss 18—20° C. Ilpu temnepartype
npo6sl HuxKe 10° C onpeneneHue HeHaneXHo. Pe3ysnbTaThl onpeneneHu
OKPYTJISIIOT J0 JAecsaTblX joJed 3HaueHus pH, ykasaB npu stoM, uTo
onpefeseHHe NPOBOAUJIOCH KOJOPpHUMETPHUECKH.

AneKTpomMeTpHUecKoe ompepeneHre pH

dnekTpoMeTpuueckoe onpezeneHue pH co CTeKNSHHBIM 3JIEKTPOLOM
OCHOBaHO Ha TOM, YTO U3MeHeHHUe 3HaueHUs pH Ha equHuy B onpeneneH-
Ho# o6nacty pH BrI3bIBaeT U3MeHeHHe MoTeHnana ajekTpoaa Ha 58,1 us
npu 20° C. Ilpenensl nuHeAHONH 3aBUCHMOCTH NOTEHIIHANA 3JEKTPOAA OT
pH o6ycroBnensl cBoficTBaMH CTEKJSIHHOTO JeKTPoAa.

Mewaloumue BausHus. PesynpTarT onpeneneHusi 3aBUCUT OT TeMIle-
patypnl npo6bl. BausiHue TeMnepaTypbl KOMIEHCHPYeETCS chelifajbHbIM
yCTPOXCTBOM, BMOHTHUPOBaHHHIM B npubop. Ecan tako#t npubop orcyr-
CTBYeT, TO Npo6y MOXHO HarpeTb WJH OXJaZuTh A0 TpeOyemoH Temmnepa-
Typol (20° C).

Ecnu temneparypa npoGbl He3HauuTesbHo oTsinyaercs ot 20° C u
He npuBefieHa K 20° C, ee HyKHO yKasaTb NPHU 3anKcH pe3yJabTaToB ONpe-
JesleHUs .
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DJIeKTPOMETPHUUYECKOMY H3MEpEeHHIO He MeIIaloT: OKpacka, MYTHOCTb,
B3BeCb, CBOOOAHBIH XJIOp, NPUCYTCTBHE OKHCJASIOLIUXCSA UJIH BOCCTAaHAB-
JIIBAIOIMXCS] BELIECTB WJIM MOBLILLIEHHOE COLepXKaHue cosieli B mpobe.

HekoTopble moMexy BO3HHUKAIOT MPH MOBLILIEHHOM COJep:KaHUH coJiel
natpus u npu pH 6onbue 10: B Takux cnydasix HeoOXoAMMO MOJIb30-
BATHCS CIelHa/l bHBIM 3J1eKTPOJOM HJIH 3Ke BBOAUTH NMOMPAaBKU, YKa3aHHbIe
B MHCTPYKIUH, MPHUJIOKEHHOH K 3JIEKTPOAY.

To4yHOCTb 3JIEKTPOMETPUYECKOr'0 ONpPefeseHUsi CHUXKAaeTCs NP MOJb-
30BaHHUM 3arpsi3HeHHBIMH 3jeKTpojamu. [lis uccaeloBaHHsi CHJBLHO 3a-
I'psi3HEHHBIX NpPoO cjefyeT MUMeTb OTAEJNbLHBIH 3JeKTPoJ, NMpPUMEHseMblH
TONBKO JJIs1 3TOH Uend. Ecanm Bo3HHKaeT HeoOXOAUMOCTb 00€3XKHPHUTh
9JIEKTPOJL, MOJNb3YIOTCST KYCKOM TOHKOH MaTepHH, CMOYEHHOH 3QuUpOM UIH
PAaCcTBOPOM CHHTETHYECKOro MOIOIIEro BellecTBa. 3aTeM HECKOJbKO pas
IPOMBIBAIOT 3JIEKTPOA AUCTHAJHUPOBAHHON BOJOH M BHITHUPAIOT €ro Kax-
JblE pas Ay ypajneHus obesxupuBaioumero seuiectBa. Ilpu Heobxoau-
MOCTH 3JIEKTPOJ, pereHepupyIoT, NorpyxKas ero Ha 2 4 B 2% -HbIH pacTBOp
COJITHOM KHCJIOTbI, M TLIATeJbHO MPOMBIBAIOT JUCTH/IJIMPOBAHHOH BOZLOH.
B HepaGouee BpeMmsi 3/1€KTPOA CJEAyeT XPaHHTb B JUCTHU/IHPOBAHHOM
BOJIE. '

Annapamypa

JlabopamopHoui pH-memp (NOTEHUHOMETD) CO CTEKJSHHBIM 3JeKTPOLOM H3MepeHHS
H KaJIOMeJIbHBIM 3JIEKTPOLOM CpaBHEHHS.

Peaxmueost

bygepuoii pacmeop, pH 1,68 (20° C). Pacteopsior 12,710 2 «GHoKcasnara» Kamaus
[HOOCCOOK + (COOH),-2H,0O] u. 1. a. B cBeXenpoKHNsSYeHHOH H OXJaMIeHHOMH
AHCTHJIHPOBAHHOH Bofe H JAoBoisaT npu 20° C ob6beM 1o 1 4.

bygepnoui pacmeop, pH 4,00 (20° C). Pacrtsopsior -10,211 2 BeICymenHoro npu
110° C 6udranata xanua KOOC—C¢H,—COOH 4u.n.a. B CBeXenpoKHISUYeHHOR H
OXJIaXKJEHHOH NHCTH/IJIHDOBAHHOH Bofie M JoBoAsaT o6bveM mpu 20° C mo 1 z

bygeproui pacmeop, pH 6,98 (20° C). Pacrsopsior 1,361 ¢ KH,PO, u. 5. a. u
1,420 2 Na,HPO, u. 1. a., Beicymennsix npu 110—130° C (o6e CONH ONHOBpPeMEHHO),
B CBEXENPOKHNSAYEHHOH H OXJaXKIeHHON NMCTH/IHPOBAHHOH BoJle H JOBOAAT 0OBEM
npu 20°C no 1 4.

bydepnoii pacmeop, pH 9,22 (20° C). Pacreopsior 3,814 2 Na,B,0,-10H,0 u. 1. a.,
BBIJEPKAHHOI'O NPOMOJIXKHUTEIbHOE BpeMsi B 9KCHKaTOpe HajJl OPOMHIOM HATPHSA, B CBeXe-
npoxggoﬂéennoﬁ H OXJIaXJeHHOH NHCTH/JIHPOBAHHOH BOIE M JOBOAAT o6beM Jo0 1 2
npH . '

bygepnroie pacmeopst, pH 9,97; 11,08 1 12,30. Pactsopsior 19,108 2 Na,B,0,-10H,0
Y. 1. a., BBIIEPKAHHOI'O NMPONOJIKHTEJIbHOE BpPeMsl B 3KCHKAaTtope Haj GPOMHIOM HATpHS,
B CBEXENPOKHNSUYEHHOH M OXJaXKINEHHOH IHMCTHNIMPOBAHHOM BOJAE H HOBOAAT 00BEM
no 1 2 npu 20°°C. 3aTeMm npHrorasixBaloT npuGaH3HTeNbHO 0,1 H. pacTBOp elKoro HaTpa
(croco6 MpHroTOBNEHHS — CM. CTP. 62) H NpHBOAAT ero K TouHo 0,1 H., Hcxoma u3 pe-
3ynbTaToB TUTpoBaHMsa 20 ma 3toro pacrBopa NaOH Ttounwim 0,1 H. pacTBopoM coJisiHOM
KHCJIOTHI (IPHTOTOBJIEHHE — CM. CTp. 67) ¢ METHJIOBBIM opaHKeBbiM. [10Jb3ysCh TOUHBIMH
OiopeTKamH, cocraBastoT cMecH: 4,0—5,0—6,0 x#2 0,1 H. pactBopa NaOH u 6,0—5,0—
4,0 ma pacrBopa Na,B,0,-10H,0. IMonyuyeHHble B pe3yJibTaTe CMeLIEHHs PacTBOPhI
umeior npH 18° C snauennss pH, paBuble coorBercrBenno 9,97; 11,08; 12,30.

Xon onpenenenns. Ilepen HauasoM M3MepeHHs 3JEKTPOJ IPOMBIBAIOT
AHCTHJJIUPOBAHHOH BOJOH, 3aTeM HCCJAEAyeMOH BOJOH M JIHIIb mocje
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3TOro NOTPY¥KaloT B aHasiusnpyemylo npoby. Ilpoby crnenyer npeapapu-
TeJIbHO TINATENbHO TepememaTb, 4TOOB ee COCTaB HENoCPeJCTBEHHO
y TOBEPXHOCTH 3JIEKTPOLA COOTBETCTBOBAJ ee obuieMy coctaBy. Temrme-
partypa npoGhul nepej onpejeseHueM He yctaHaBnuBaeTcsi. OfHOBpeMeHHO
C 3JIEKTPOAaMH B NMpo0y MOrpyKarT NPOMBITHI B npobe TepMOMeTp AJis
OTpeje/ieHHs] TeMIepaTypsl BO BpeMsl H3MepEeHHUs U JiJiss BHECEHUs He-
00XOANMBbIX TonpaBoK. Mamepsiemasi Be/HUHHA NOTEHLHANA CTEKJISHHOTO
371€KTPOJA OTCYUTHIBAETCS] B MHJJIUBOJNbTAX WAH B efuHuuax pH. Merog
M3MepeHHsi OOyC/IOBJieH THIIOM NpHMeHsieMoro NmpuGopa M yKasblBaetcs
B NPHJIOKEHHBIX K HeMYy HHCTPYKUHSIX.

Kaau6posounass kpuBasi. Eciu npuGop HUMeeT TONIbKO MHJJIHBOJBTO-
ByI0O LIKajy, TO HeEOOXONHMO NpPOBECTH KaJiUOPOBKY H3MEpHTebHBIX
3/IEKTpOoB mno OydepHbHIM pacTBOpaM ¢ H3BecTHbHIM 3HaueHwem pH.

Iyisi 3Toro cTposAT rpaduK 3aBUCHMOCTEH HAHIEHHHKIX BEeJHYHH INO-
TeHIlHasioB oT 3HaueHu# pH 6ydepHrix pacTBOpOB.

Okpyraenue pesyabratoB. IlonyueHHble pe3ysibTaThl MPUHATO OKPYT-
as1th o 0,05—0,1 exnnuust pH B 3aBucHMOCTH OT THNA NpHMeHsEMOTo

ipHbopa, yKasaB NpPH 3aIHCH, YTO H3MEPEHHs] MPOBOZMUJIHCH SJEKTpPO-
MeTpHUYECKHM METOLOM.

" PacueT KOHLEHTpAaLHH BOJOPOAHBIX M THJPOKCHJAbHBIX
HOHOB

PacueT KoOHIEHTpauuH BOXOPOAHBIX M THAPOKCHJIBHBIX HOHOB MNPO-
BOJAHUTCSI Ha OCHOBaHUH pe3y/ibTaToB onpefeneHus 3Hauenust pH. Kpome
TOro, JJisi THAPOKCHJIbHBIX HOHOB MOXHO MOJIb30BaTbhCsl Pe3yJbTaTaMH
onpeznesneHusi obmeid ¥ cBOOOAHOH MLIENOYHOCTH.

BhinosiHeHHe TaKHX pacyeToB BO3MOXKHO BO BCeX cJiyyasiX, HO pe-
3yJbTaThl UX MPHUBOASTCH JHIIb TOTA2, KOTAa MONYYAIOTCS BeJIHYHHEL,
HMelolllie TpaKTHYecKoe 3HaueHHe. Ecau onn pocturator 0,01 me-sxe/a,
TO MX MOXHO HCINOJIb30BaTh NpPH cocTaBieHHU 6ajlaHca aHHOHOB U KaTHO-
HoB. KoHIeHTpalluH BOZOPOAHLIX HOHOB, BBIpaXKeHHble B MUJIJIUTPAMM-
S5KBHBaJIeHTaX, HMeloT 3HayeHHus oT pH 5 1 HuXKe, a KOHIlEHTPaLHHU THAPO-
KcHJAbHBIX HOHOB OT pH 9 u Bhime. Pacuer cofepxaHusi MUIAPOKCHIBHBIX
HOHOB I10 IEJJIOYHOCTH CJIeAYeT CYNTAThb OPUEeHTHPOBOYHBIM. Eciau cBob6oj-
Hasl IeJOYHOCTh HE NMPEBLIIaeT MOJOBHHBI O0LIeH M1eJI0YHOCTH, TTPHHSTO
CUMTaTh KOHIEHTPAIHI0O T'HAPOKCHJIbHBIX HOHOB CTOJb MaJjioll, YTO €lo
MOXXHO INpeHeOpeub. :

Pacuer. [Ht] = 10-PH 2-3x8/2 = 103—PH pye-sxe/2. [OH™] =
= 10PH—14 2.9x6/p = 10PH—11 yz-3x8/a = 2p—m me-3Kelx.

rle p — CBOGOMAHAsI WIEJIOYHOCTb, M2-9K6/A; m — OGLIas IEeJOYHOCTb, M2-9K6/A.

. OKpyraesue pe3yJbTaToB

Wntepsan, me-sxs/2 . . . 0,01—2,00 2,00—5,00 5,00—10,00 10,0—20,0
Oxpyraeunue, mez-9k6/a . . 0,01 0,02 0,05 0,1

60



KHCJIOTHOCTDb

KucsioTHoCThIO HasbiBaeTcsi cofepiKaHHe B BOJE BeleCTB, BCTYIalo-
MIIX B_peaKLHio ¢ CHJAbHBIMH IieqodyaMu (eJKHM HATpPOM, eIKHM KaJjiH),
T. ¢. ¢ THIPOKCHJI-HOHAMH.

Pacxon ocHoBanus BbIpaxaeT OOIYI0 KHCJOTHOCTb BOABI (p).

B 0OObIYHBIX MPUPOAHBIX BOAAX KHUCJOTHOCTb B OGOJIBIIMHCTBE CJIyYaeB
4aBHCHT TOJIbKO OT COfiepXKaHus cBOOOAHOH DPacTBOPeHHOM JBYOKHCH
yraepoia. EcTecTBeHHYIO 4acTh KHMCJOTHOCTH TaK¥e MOTYT cO3JaBaTh
I'yMHHOBBIE M Jpyrue cnaalble opraHmyecKkHe KHCJAoThl. Bo Bcex aTux
ciyuasx pH Boibl o6biuHO He GbiBaeT HuXe 4,5. '

HekoTopbie npomblllljieHHbIe CTOYHbIE BOJABI YaCTO CoAepxkat 6osbline
KOJMYeCTBA CHJIbHBIX CBOOOJAHBIX KHCJOT MJAH HUX KHCJABIX cojed. ITu
BelllecTBA HapylialoT paBHoBecHe cBo6ofHe#H CO, u KapboHaTtoB. B ocobbix
cayuasix, HanpuMmep B BOAe PYAHHKOB HJIH B CTOUYHBIX BOAAX OT TPABJEHUSA
MeTaNJoB, 4acTo B OOJBIIMX KOJIH4eCTBAX HAXOASATCA COJMH CHJIBHBIX
KICJOT M cJabblX OCHOBAHUU (ImpexkAe Bcero xejesa' M aJdlOMHHHUSA),
oObIYHO CHJIBHO THApONH30BaHHbie. Bo Bcex atux cayuasx pH Bopw
MoXeT ObITb HUXKe 4,5. Ta yacTb obuiell KHCJAOTHOCTH, KOTOpasi CHHXKAeT
pH no 4,5 u HuxXe, HasbiBaeTcsi cBOOOAHOH KMCJOTHOCTBIO BOABI (117).

KucoTHOCTh BOABI OnpefesisiioT THTPOBAHHEM €e pacTBOpPOM CHJib-
HOro ocHOBaHHs. Ko/u4ecTBO TUTPOBAHHOTO pacTBOpa, H3pacXxOLOBAHHOE
no nonyuenuss pH 4,5, cootBercTByeT cBOGOAHOH KHCJIOTHOCTH (m);
KOJIMUECTBO, H3PACXOROBAHHOE MO TIOJYUYeHHs pH 8,3, CcOOTBETCTBYeET
obuieit kucaotHoctH (p). Ecaum pH amanusupyemo#t somwi Goabiue 8,3,
TO ee KHCJOTHOCTb paBHA Hy/0. Ilisi onpenesieHUs] KHCJAOTHOCTH BORY
turpyioT pactBopoM NaOH unu Na,CO,. Tak kak THTpoBaHUe BefeTcs
o pH 8,3, 1o Ha | me-axs kuciotHocTH TpebyeTes 1 me-axe NaOH uau
2 me-3xke Na,COj3;. KoHel TuTpOBaHHS onpefensioT BH3yaJbHO WIH 3JieK-
TPOMeTPUUECKH. DJeKTpoMeTpHUecKOoe ompefesneHne Oosee yHoOHO A
aHa/M3a 3arpsi3HeHHBIX CTOYHLIX BOJ.

JIas TOYHOTO ompelesieHHss KHCJOTHOCTH peKoMeHAyeTcss MPOBOAHTH
onpefejsenue Ha Mecte. Eciu 3T0 HEBO3MOXKHO, TO OTOHPAIOT np06y B 0OCO-
Y10 CKJISIHKY eMKOCTbIO He MeHblle 0,5 2, CHaémeHHylo NPHTEPTOH np06-
KoH. ITpobrl 0TOHpaIOT ¢ MoMOLIbIO HAaCAKH, aHAJOTHYHOH ToH, KOTOpOH
no/ib3yloTcsl NpU ompefeseHHH Kuciaopopa. Hapo HOXJAThCs 3arosHe-
HUsl CKISHKH M 3aTeM BbIHYTb Hacalky noA Bofo#l. Ilpu otGope mpo6
crelajbHOA OYTHIIKOA MK M3 KPaHOB BOLY MOABOAST Ha IHO CKJASTHKH
pe3nHOBOl TPyOKoH Tak, 4ToGH OHA MepeTeKalia HeKOTOpoe BpeMs gepe3
Kpasi CKJSHKH. 3al'IOJ1H6HHyIO JLOBEPXY CKJSIHKY 3aKPBIBAIOT NPUTEPTOH
npo6koil, BbITecHsSIsT U3 OYTHUIKM BCe BO3AYLUHBIEe My3blpbKU. Bo BpeMs
TPAHCIOPTHPOBKH CKJSHKY NMpefoXpaHsAOT oT HarpeBanusi. I[Ipoby ana-
JU3UPYIOT He I03:Ke 4YeM uYepe3 CYTKH.

O6m1y0 KHCJAOTHOCTb (p) ¥ CBOGOAHYIO KHCJAOTHOCTH (M) BbIpaXKaroT
B MUJJIMTpAMM-3KBHBaJeHTax Ha 1 2 BOABL.

Mewaomue BAHAHHA. BusyasbHoMy ompefiesieHUI0 KOHIlA TUTpPOBa-
HYSl MeIUaloT OKpacka U MYTHOCTb MPOGHE. DneKTpOMeTpUYecKoe onpese-
JIeHWe MOXHO IIPOBOAHTb M B MYTHBIX, U B OKpallleHHbIX BOAax.
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BusyanbHoMy omnpejeneHHio MelliaeT CBOOOLHBIH XJOp, TaK Kak OH
o6ecuBeunBaeT HHAHKATOp. CBOGOAHBIH XJIOp YCTpPaHsIOT Ao0aBieHHeEM
3KBHBAJIGHTHOT'O KOJIHUECTBA THocyJibdaTta Harpus (2,52 Na,S,0;3-5H,0
pacTBOPSIOT H AOBOAAT o6beM 10 100 ms AuCTHAIHpPOBAHHOH BOJOW).

Ecnu npoba cojiepKHT COMM CHABHBIX KHCJIOT H c1abbiX OCHOBAHHH,
Hanpumep, cyabdat xenesa (II), To npu onpexnenenuun obumeil U cBobof-
HOH KHCJOTHOCTH TOYKa Nepexola OKPACKH CTAHOBHTCS HEOTYETIHBOHU
H3-3a THApOJAH3a 3THX cojed. B Takux caydasx nepel THTpOBaHHEM
npo6y ciaefyer HarpeTb 4O KUINEHHs, KUNSATHTb 2 MUK U TUTPOBATb ropsi-
yeil.

Bricokasi Temnepatypa yCKOpsieT THAPOJIH3 U OKOHYAaHHE THTPOBAHHS
Idenaetcsi Gosee oTueT/MBHIM. OOILYI0 KHCJAOTHOCTDb .(p) ONpenessiorT
OPHEHTHPOBOYHO (cM. cTp. 63). B pesysbTate yuHTHBaeTcsi TONBKO CO-
OTBETCTBYIOIlAs CHJIbHAsA KHcAoTa. PaHee npHCyTCTBOBaBIlas B BOJAE CBO-
6opHas CO, He ompejensieTcsi, TaK KakK NPH KHISYEHHH OHA YJETYUH-
BaeTcs. '

% IT0oT crnoco6 NpeojoJeHHsl MeLIAlomlero BJHSHHUSA COJied xXkejesa
H aJIOMHHHST MOXeT ObITb HCIOJb30BaH TOJbKO NPH aHajH3e MOBEpX-
HOCTHBIX BOJ, HE COAEpIKAaIIMX CHJIBHBIX KHCJAOT H COJAepIKallUX JHIIb
OTHOCHTEJIbHO MaJible KOJIHYecTBa HOHOB XKeje3a. KHCI0THOCTL TaKHX
BOJ, ONpefeJsieTcsi TJIaBHbIM 006pa3oM NPHCYTCTBHEM B HHX CBOOOAHOM
yroJbHol KucaoThl. Ilockonbky npH KunsuedHH Takux Boj CO, yiery-
YHBAETCsI, Pe3yJibTaT THTPOBAHHS BbIPaxKaeT TOJbKO COAepXKaHHe B BOAE
THIPOJNU3YIONIUXCS cosell cabblX OCHOBaHHH. Bpsaz s Tako# nokasaTelb
MOXKHO Ha3blBaTb «KHCJOTHOCTbIO» BOJHI.

Ina aHanusza cTouHbIX BOJ, coiepKamux Oosbllide KOJHYECTBA XKe-
Jle3a WId aJlOMHHHS H CHJIbHblE KHCJIOTH (Hampumep, BOJ OT TpaBJeHHs
MeTaJIMYeCKHX JeTaseil), 3TOT cnoco6 CoBeplIeHHO HenmpumeHHM. B mpH-
CYTCTBHHM YKa3aHHbIX MeLIAIOUUX BEIIECTB KHCJIOTHOCTb PEKOMEHAYeTCs
onpenessiTh METOJaMH, OMHCAHHBLIMH Ha CTp. 65.4

Annapamypa

Hacadka (cM. ctp. 15).

Mazrumnas mewaika.

pH-memp co cTekNsTHHBIM H3MENHTENbHBIM 3JIEKTPOIOM H KaJIOMENbHBIM 3JEKTPOJAOM
CpPaBHEHHS. ‘

Peaxmuest

EOxuil namp, 15 H. ocHoBHOM pactBop. Pacteopsior 625 2 NaOH u. 1. a. B 800 xaz
AMCTH/IIMPOBAHHON BOABI. PacTBopy naioT OTCTOATHCA HecKoNbKO Auell. Ilpospaunbiii
pactBop Hajx ocepinM Na,COjz He conepXHT kap6onartoB. Ero coxpaHsiior B xopoimio
3aKPBITOH GYTHIIH H3 MOJMHITHJIEHA TaK, YTOOB! GbIJI HCK/IOYEH HEXKENaTeNbHBIH KOHTAKT
C aTMocpepoi. .

Edxkuii namp, 0,1 H. pactBop. PasGasasior 6,7 ma 15 H. pactBopa NaOH cpexe-
NPUroTOBNEHHOH KHUnsiyeHOH (15—30 mun KMneHHs1) U OBICTPO OXJAXKAECHHOH JHUCTHJIH-
poBaHHOH BONOH M mosoasaT A0 1 2. PacTBOp Hamo npemnoxpaHATh OT BO3AEHCTBHSI aTMO-
ceproit CO,. THTp ero ycTaHaBJIHBAIOT 10 IIABENEBONH KHCJOTE CJAEAYIOIHM CIIOCOGOM.
Ormepusator 20,0 4 0,1 1. TuTpOBaHHOrO pacteopa NaOH B Genyio papgoposyio yamiky.
Ho6asasior 0,15 #4 (3 xanau) pacTBopa ¢eHosadTanenta H THTPYIOT NPH nepeMellHBAHHH
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niJoukoil 10 obecliBedBaHUA HHAMKaTopa TouHOo 0,1 H. pacTBOpOM 1iaBeseBolt KHCAOTHI
(1,3034 e H,C,04 - 2H 0 u. A. a., BbIAepPKAHHON B 9KCHKATOpe HAJ XJOPHCTBIM KaJbIlHeM,
[ICTBOPSIOT B TOpsiYel CBeXeNnpPOKHNAYEeHHOH JHCTHNHPOBAHHOH BOJe H AOBOAAT 0GbEM
po 1 2 npu 20° C). CopepxumMoe ¢appopoBoii YaIlIKH 3aTeM BbINapHBAIOT Ha BOAsHOM
Gane pocyxa. Cyxoil ocTaTOK pacTBOPSIOT B HeGOJBIIOM KOJHYECTBE ropsiyeli CBEXKenpo-
KWIISTYEHHOH AMCTHIIHpPOBAHHOH BOJAbl. Ecnu pacTBOp nmpHoOpeTaeT po3oBbIH LBET, TO €ro
JOTHTPOBBIBAIOT PAaCTBOPOM IlaBe/IeBOH KHCJIOTH! A0 oGecuBeunBanus. CoAepKUMOe JallK |
MIOBb BHIIAPHBAIOT AOCYyXa M BeCb XOJ OnpejesieHHs NOBTOPSIOT HECKOJbKO pa3 Ao Tex
flop, MOKa PacTBOP CyXOro OCTaTKa He cTaHeT GeClBETHbIM. THTD BLIYHCIAIOT MO O6LEMY
KOJIMYECTBY HM3pacXOMOBAHHOTO pacTBOpa 11aBéneBOH KHCJOTHL.

Eodxui namp, 0,01 H. pactBop. Pas6basasior 100 ma ceexenpurorosnennoro 0,1 H. TH-
1posanHoro pactBopa NaOH ceexenpoxunsyernoit (15—30 mun Kunenus), ObicTpo
OXJIAXKJEHHOH JMCTHJIJIHPOBAHHOH BOJoH H AoBofaT Ao 1 2. PactBop Hazo ocobeHHO
TILATENbHO NMPEAOXPaHATh OT AeHCTBHA [ABYOKHCH yTrJjiepoia BO3/lyxa; Takoi pacTBop
I'OTOBSAT €XXeHeJeJbHO. .

Turp 0,01 H. pacrBopa NaOH onpeaensioT no uiaBeseBol KHCJOTe TaK JKe, Kak
n 0,1 . pactBopa NaOH. Turpyior 0,01 H. pacTBopoM 11aBeneBOH KHCJIOTHI, KOTOPHIH
roroesT, pasbasassa 100 2 0,1 H. pacTBopa wmaBeseBoit KHcaoTe! Ao 1 2 npu 20° C cBe-
KENPOKHMNSIUEHHOH H OXJIaXKJeHHOH JHCTHJJHPOBAHHOH BOAOH. THTD MOXHO TaKXe
yCTaHaBJAMBATb C noMouibio 6udranara kanus; 2,0423 e 6udranara Kanus,.BbICYIIEHHOTO
npu 110° C, pacTBOpSIIOT B CBeXENPOKHUNSYEHHOH H OXJIaXJEHHOH IHCTHJIJIHPOBAaHHOM
soze u npu 20° C noBoasaT o6beM Bojoit Ao 1 4. Ormepusarot 20,0 M4 3TOro pacrsopa
B MepHbIH IIHAHHAP eMKocTbI0 100 M2 H JOBOAST O METKH NMPOKHNSIYEHHOH H OXJIaXK/JEH-
HOH AMCTHJJIHPOBaHHO# BojoH. Jlo6aBnsitoT 5—10 kaneap QeHondranemHa m THTPYIOT
0,01 u. pactBopom NaOH, xax onucano sbie. OnpefienenHe NOBTOPSIOT elle pas, NMpH-
yeM K pacTBopy Oudranarta B HHJIHHApPe J006aBsI0OT OAHOBPEMEHHO BCe KOJHYECTBO pac-
tBopa NaOH, H3pacxofoBaHHOe NpH NepBOM THTPOBAHHHM, M 3aTeM JOTHTPOBBLIBAIOT,
KaK yKa3aHo paHee. AHAJOrHYHO NMPOTEKaeT NPOLECC NPH 3JEKTPOMETPHYECKOM THTpO-
BaHHMH, NIPH KOTOPOM THTpOBaHue BeAyT Ao pH 8,3.

Memuaosbiii opancesvis, 0,05% -ublit pactBop. Pactopsior 0,05 2 HaTpHeBoill conu
MeTHJIOBOTO opaHxkeBoro B 100 #z ropsiuelt AMCTHIJIHPOBAHHON BOABI_M NOCJE OXJaXJe-
HUsL QUAbTPYIOT. ) )

Denoagpmaneurn, 0,5% -Hutit pactsop. PacteopsioT 0,5 2 denongranensa B 50 ma
96% -HOro 3THJIOBOro CNHpTa M pasbaBasioT 50 M4 AMCTHIIHPOBAHHOH BoAbl. B pactsop
no Kanaam job6asasior 0,01 n. NaOH no nosiBneHusi 3aMeTHO!H poO30BOiH OKpAacKH.

Xon onpenenenus. Ecau npexBaputesbHOe ornpefesieHHe I0Ka3alo
Hannyue cBoGofHOH KHcaoTel B mpobe (pH <4,5, kucnas peaxkuus no
METHJIOBOMY OpaHXeBOMY), ONpefeasiloT KpoMe oOmed KHCJIOTHOCTH H
CBOOOJHYI0 KHCJOTHOCTb, 3@ HCKJ/IOUEHHEM TeX cjyuaeB, Korja mpoba
COJlepKHUT YaCTHYHO THAPOJNH30BAHHBIE COJIM CHJBbHBIX KHCJOT M CJabbiX
ocHoBaHu# (cM. «Memaromue BausiHusA», ctp. 61). Ilpu 3anucu pesysb-
TaTa aHa/ju3a MoJlydyeHHble JaHHble MNPHUBOASTCS OTHEJNbHO.

CsoOGognas kucjaotHoctb (m). K 100 mz mpoGwl uian MeHblleMy 00b-
eMy, JoBefleHHOMY npubau3uTeabHo Ko 100 xa gucTunnvpoBaHHOH Bo#oH,
nobasasitotr 0,1 ma (2 xanau) pacTBopa MeTHJIOBOTO OpPaHMKEBOTo H TH-
TpyloT Ha 6eqom ¢one 0,1 H. pacTBopoM efxoro HaTpa X0 MOSIBJEHHUS
XeJNToH oKpacku WHAHMKartopa. Ilpu sjsekTpoMerpuueckoM ompegneseHHH
THTpyIoT Jo pH 4,5. .

% B npucyTtcTBHH 6OJBIIHX KOJHUYECTB XKeJje3a WM aJIOMHHHS MO-
CTYMalT TaK, KaK OMHCAaHO Ha cTp. 65.%

O0masa kucaotHocth (p). OpHeHTHpPOBOYHOE ompe-
neaeHue. Ha Mecte ot6opa npobrl uin B naGopaTopuu U3 HaMoJ-
HEHHOH CKJISSHKH OTOMPAIOT B KoJ10y AJs TuTpoBaHHs 100 mz npobsl (MiaH
6epyT MeHbIUHH 00beM, HO ZOBOASAT NpuOAU3HTeNbHO Jo 100 ma AucTHI-
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aupoBaHHO# Bopoit). IIpubasnsitor 0,15 ma (3 kamau) pactBopa ¢eHos-
¢dTanerHHa H THTPYIOT Ha GesoMm one 0,1 H. pacTBopoM efKOro HaTpa 10
MOSIBJIEHHS] PO30BOM OKpAacKM HHAWKaTopa. [lpu aseKTpoMeTpHuYecKOM
onpeneneHuy tuTpyoT 1o pH 8,3. B 3sanmucu pesynntatos ciaenyer ot-
MEeTHTb, YTO NMPOBOAHJIOCh OPHEHTHPOBOYHOE ONpelesieHHe.

TouHnoe onpepnenenue HenocpencTsenso Ha Mecte npoby
oTOMpaloT B MepHbIH nunuHAp emKocTbio 100 ma. Llnnunap gonxkeH GbITh
cHabXeH HacajKoH, aHaJIOTMYHOH Hacajke, NMpHMEHsieMOH NMpHU ompese-
JleHnH Kucaopoza (cMm. ¢ctp. 15). Hano poxnatbess HanmosHeHust LUJHHIPA
M BBIHYTb HacajgKy nof Bofol. Ilpu oT6ope npo6 B cnennanbHyo 6y THLIb
WJIM M3 KpaHOB, a TakKXe NpH o0paboTke npoObl, NIpHBE3EeHHOH B OTJE/b-
Hoi OyToid B Jabopartopuio (cM. «OT60p, KOoHCepBalHsi H XpaHeHHe
npob», cTp. 11), nogBOASAT BoAy Ha JHO MEpPHOTrO HKWIHHApA Yepe3-pe3HHO-
Bylo TpyOKy H OCTaBJSIOT NepeTekaTb yepe3 Kpai HeKOTopoe BpeMms.
OcTopOoXKHO NHNETKOH HWJIH. MepenuBaHHeM depe3 Kpall ycTaHaB/IHBaIOT
ypoBeHb npobbl B'MepHOoM nuanHipe Ha 100 a2, JobaBasitor 5—10 kanenb
pactBopa ¢eHosdTasenHa (He Oosiblle, TaK KaK H3DOLITOK HHAMKAaTOpa
MellaeT NPaBUJIbHOMY OKOHYaHHUIO TUTpoBaHHUs). Ecan pacTBop ocraercs
GecuBeTHbIM, ero 6wvictpo TUTpyOT 0,01 H. pactBopom NaOH mnpu Tma-
TeJIbHOM NepeMellHBaHHUH TOJICTON HUJIU pacuiupsiionleiicss Ha KOHLE naJjoy-
Koil. TuTpoBaHue cUNTaIOT 3aKOHYEHHBIM, Korja 6JsieJHo-po30Basi OKpacKa
pacTBopa npu npocmorpe cBepxy ocraercsi 30 cex 6e3 uaMeHeHUs (AJsi
BoJ ¢ Temnepatypoil Huxe 9° C — 3 mun). Idas ayuinero onpeneieHus
nepexofia OKPaCKH MOXKHO CPaBHHBaTb OKPACKy THTPYEMOrO pacTBOpa
C OKpacKoH IepBOHaYaIbHOH npoObl, KOTOPOH HAamoJHSAT APYroi Mep-
HbIH IIHJIUHJP.

[Tpu BhImOJIHEHUH OCOOEHHO.TOYHHIX aHAJIH30B ONpeAeeHHe MOBTO-
psitoT. K nmpobe B muauHApe cpasy Ao0aBiasioT U3 OIOpeTKH Bechb HeoO-
XOAHUMBIH 00beM THTPOBAHHOTO pacTBopa, HaWAeHHbIH NMpU NEepBOM TH-
TpoBaHUHU (B ciyuyae BoicokoH KoHueHTpaunuu CO,), unu OoNbllyO 4acTb
ero (B cayuae Huskoi konuentpanuu CO,). Tonbko nocne 3Toro fo6as-
JAI0T pacTBop (eHosdTanenHa (pacTBOp JOMXKEH OCTaTbCs GECHBETHLIM).
3aTteM JOTHTPOBLIBAIOT 0 MOSBJeHHS 6/1€JHO-pO30BOH OKpACKH, KaK NpH
TIepBOM ONpeleseHUH.

IIpH 3meKTpOMETPHUIECKOM OnpefiesieHHH npoly, OTOOPAHHYIO OMUCaH-
HBIM Boillle cnioco6oM H JoBefeHHYI0 A0 100 mx, nepenuBaiOT B BHICOKUH
cTakaH JJisl THTPOBAHHSI ¢ MarHUTHOH Mewanko# ¥ TuTpytoT o pH 8,3.
Onpenenenne CYNTAaETCsl NMpPEABAapHTENbHbIM, TaK KaK IPH MepelHBaHUH
npo6bl B HEH MOIJIO H3MEHHTbCsl cofep:kanue cBoboguoit CO,.
[Tpu noBTOpHOM omnpeneseHUH NepeanuBalT Npoby B CTaKaH A/ TUTPO-
BAaHHs TOJBLKO MocJje fo0aBaeHs1 BCEro WU Mo4YTH Bcero ob6bemMa THUTPO-
BaHHOTO pacTBOpa, TaK Kak NpH 3TOM Mellaiollee BAHSHHE inepenBaHus
OyJeT MHUHUMAJIbHLIM.

Pacuer. CBoGopHyl0 KHCJOTHOCTb (m) M OOGLLYyH0 KHCJOTHOCTH (p)
B M2-3K6/4 BBIYHCJSIIOT 'O (popMyJiaM:

ak0,1.1000 ak-100 bk0,1-1000 bk.100

—

V v "V TV
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Iae a obvem 0,1 H. pactBopa NaOH, u3apacxofoBaHHOro Ha THTpOBaHHE NO MeTHJIO-
noMy opaixkeBoMy HIH Ao pH 4,5 ma; ‘b — obem 0,1 H. pactBopa NaOH, u3pacxono-
NIoro 11a THTPOBAHHE 110 q>eHompTaJ1eHHy HJIH noTeHuHoMerpuyeckoe ao pH 8,3 ma;
l nonpaBoyHbll Ko3(pGHUHMEHT M5 NPHBEACHHS KOHIEHTPalluH pacTBOpa NaOH
ik 1ouno 0,1 H. (uau touHo K 0,01 H.); V — o6bem npobnl, B3saTOM A1 THTPOBAHHS, MA.

Oxpyraenune pé3yabTaTroB

Jlnanason, me-sxke/a . . . . 0,02—1,00 1,00—2,00 2,00—5,00 5,00—10,00
Oxpyraeuue, me-sxe/a . . . 0,02 0,05 0,10 0,20

% OnpepeneHne cBOOOAHOH KHCJOTbI B BOAAX, CoAepXalllHX
3Ha4YHTeJbHble KOJHYECTBA aMIOMHHHSA HaH xenesa (III) *

Peaxmusst

®dmopud kasun. PactopsioT 30 e KF-2H,0 B 100 x#2 Boabl H HeHTpasH3ylOT pac-
THOP MO HHAHKATOPY, KOTOPBHIH NMPHMEHsAeTCS NPH THTPOBAHHH NpPOGHI.

Xon onpepeneHusi. B mepHywo kKonby emkoctoio 200 ma momelaror
100 M2 ananusupyemoit Bofbl, npubasasitor 1—10 ma [B 3aBHcHUMOCTH
oT copepxanusa cogeit xenesa (III) u anomunusi] pactBopa ¢ropuaa
KaJHs 1 AOBOASIT oObeM pacTBOopa JUCTHUJJIHPOBAHHOH BOAOH A0 METKH.
Xopolo nepemellaB XHAKOCTb, e€e OCTaBJSIIOT HA HEKOTOpoe BpeMms,
yToOBEl AaThb BO3MOXKHOCTb OCAaAKy, €CcjlH OH BbiNaJ, ocecTb Ha AHOo. OT6U-
patoT nunetkoil 100 x4 npo3payHoil X KHAKOCTH, NEPEHOCAT B KOHHYECKYIO
Konby, npubaBJsAOT HHAMKATOD M TUTPYIOT pPacTBOPOM eNKOro HaTpa
Jlo nepexofa OKpackHM HHAMKATOpa.

Pacuet npoBOAsIT TaK Xe, KaK B NpeAbliyllieM Metoje (CM. Bbille).

OnpepeneHie CBOOOAHOM KHMCJOTbHI B BOJAAX, COAEpKAIHX
3HAYHTeJbHble KOJHuYecTBa coseii xenesa (II) **

Peaxmuesot

Texcamemagpocham nHampus, 2% -Hblil pacTBOp, HeHTpaNuM30BaHHBIH MO NpUMelse-
MOMY HHAHKAaTOpY.

Cmewannoitd unduramop. Pacteopsiot 0,1 2 MeTHII0Boro opamxeBoro # 0,25 2 uHpuro-
KapMuHa B 100 ma BOALL.

Xox onpepenenusi. K ormMepenHomy oObeMy aHanu3upyeMOH BOJH,
cofepxauiemy B 100 ma He Gosnee 120 me-uon xemesa (II) u He Gonee
10 me-uon xenesa (I11), npubaBnsitor 2—3-KpaTHblii H3OLITOK pacTBOpa
rekcametradocdara Hatpus, Ao6aBAAOT 5—6 Kanesb HHAKKATOpa H TH-
TPYIOT cBOOOJHYIO CH/IBHYI0 KHCJIOTY PacTBOPOM €IKOH ILIeJouH /o Mo-
sIBJIEHUs XKeJiTo-3esenoil oKpacku. OctaBasiioT Ha 25—30 mun po ucues-
IOBEHHUs KeJITOrO OTTeHKAa; MOJIyYeHHbII pacTBOpP 3€/eHOro LBera TH-
Tpytor 0,1 H. pacTBOpoM cepHoﬁ KHCJIOTHI JO Tepexojia 3eJeHOro LBeTra

*Jypoe 0. 10, Pru6uankoBa A. W, XuMmHueckuil aHaliu3 NMPOH3BOA-
CTBEHHBIX CTOYHHX BOH, H3n. «Xumuss, 1966, ctp. 36.

** NTypbe 10.10, Kansuepioc H. 10, 3as. na6., 30, 275 (1964).
5 0. 10. Jlype 1897 65



B cepoiil. flpu npaBuibHOM NpoOBeAeHUH Mpoilecca Ha oOpaTHoe THTpPOBA-
HHe pacxoayercss He Oosee 0,5 ma 0,1 H. pacTBopa cepHO! KHCJOTHI.
Pacuer npoBoaAaT Tak Xe, KaK 4 B IpeJbiAylleM MeToZe (CM. CTp. 64) ¥.

HEJIOYHOCTb

[IlenoyHocThIO HA3bIBAIOT COAepkKaHUe B BOJe BellleCTB, BCTYMNAIOIIUX
B peaklHI0 C CHJbHBIMH KHCJOTaMH, T. €. C HOHamH Bojgopoaa. Pacxopn
KHCJIOTH BbipaxKaeT OOLLYIO LLeJOYHOCTb BOJABI (m).

B oOblYHBIX NPHPOAHLIX BOAAX LIEJIOYHOCTb 3aBHCHT, Kak IpaBuJo,
TOJILKO OT THAPOKAapOOHATOB Lie/0OYHO3eMesIbHBIX MeTaloB. B atom cay-
yae 3HaueHue pH Boabl He npesbimaer 8,3. O6wWasi UEI0YHOCTb NPAKTH-
YeCKH TOXAecTBeHHa KapOOHATHOU XKEeCTKOCTH H COOTBETCTBYeT cojep-
XKaHHUIO THAPOKApOOHATOB.

Hanuuue pacTBopuMbIX KapOOHATOB H THAPOOKHCEH MOBHILLAeT 3HA-
yenue pH Oosnee 8,3. Ta yactb oOuieli Lie/OYHOCTH, KOTOpas COOTBET-
CTBYeT KOJIMYECTBY KHCJOTHI, HYXKHOMY AJs nouuxkenus pH po 8,3,
HasbpiBaeTcsi CBOOOAHOM IIeJIOYHOCTBIO BOABI (p).

BBuay toro uro o6uias u cBo6ogHasA L1eJOYHOCTb HAXOAATCSA B CTEXHO-
MeTpHYeCcKOl 3aBHCHMOCTH OT cofiepkanus nonos HCO,~, CO2~ u OH™,

10 BeJHYHHE p M M MOXKHO ONpeAesHTb KOCBEHHBIM NyTeM NPUCYTCTBHE
U KOJMHYeCTBO 3TUX HOHOB (cM. cTp. 165).

[IlenoyHOCTb OMNpefeNsilOT THUTPOBAaHHEM BOJABK PAacCTBOPOM CHJIBHOM
KucaoTel. KosnnuecTBo pacTBopa, H3pacXOfOBaHHOe [0 JOCTHXKeHHS
pH 8,3, sxBuBaneHTHO CBOOOJAHO# 11€JIOYHOCTH; KOJHYEeCTBO, HEOOXOMH-
moe asisi goctuXeHus pH 4,5, skBuBanenTHo oOuiei menounoctu. Ecau
pH Boabl menbuie 4,5, To ee 1le/JOYHOCTb paBHA HYJIO. THUTpOBAaHHE IO
pH 4,5 meHee TouHO, TaK Kak Ha peaysbTar Bjauser cBobopHas CO,.

KoHeuHyI0 TOYKY MOXKHO HaXOAMTb BH3yaJbHO HJH 3JeKTPOMETpPH-
YeCKH. JJleKTpOMeTpHYeCKOe THTPOBaHHe pPeKOMeHJyeTcsl NpH aHaju3e
OoJiee 3arpsi3HeHHbBIX BOJ.

[IlesouyHocTh, 0coOeHHO CBOOOAHYIO, CefyeT onpefeasaTh ToTYac rnocje
B3iTHSA NpoObl. Eciu 3T0 HEBO3MOXKHO, TO OTOMpAIOT NOJHYIO OyThUIb
H ONpefessloT 1eJOYHOCTh He Mo3:Ke YeM depe3 24 4. PesysbpraThl onpe-
JeJieHHs BbipaXkalTcsi B MHJUJIMI'paMM-9KBHBaJeHTax Ha | 2 Bogbl. Eciu
NpH NpeABapHUTe]bHOM ONpejeseHHH OblI0 YCTAHOBJEHO, YTO BOJa HMeeT
cBoboanyto wenodyHocts (pH 8,3 no ¢enondranenny), To onpenensioT
ee Hapsay c oOuledl MIeJOYHOCTHIO, a4 B 3amnHCH pe3yJ/bTaTOB aHa/u3a
YKa3sblBalOT OTAENBHO.

Mewawowune BausgHusa. [Ipy BusyanbHOM THUTPOBaHHH ONpEAE/IEHHIO
MellaeT HHTeHCHBHas okpacka mnpoObl. Ee ycrpaHsioT npubaBjieHHEM
aKTUBUPOBAHHOTO YI/sd M (PUAbTpOBaHHEM I[IpoObl Tepel aHaJH30M.
MyTHble npobH GUABTPYIOT Yepe3 OyMaXKHbIH MJIH CTEKJSHHBIH (QHIABLTP.
Meiaer onpepeseHUI0 TakKe CBOOOAHBIN XJIOpP, TaK KaK OH o0ecilBeyH-
BaeT HHAHKaTop. XJop yjansioT npubaBieHHeM 3KBHBAJEHTHOIO KOJIH-
yvectBa 0,1 H. pactBopa THocy/bdara HaTpusa (2,5 e NayS,04-5H,0
pacTBOPSIOT B AUCTH/IJIHPOBAaHHO# Boe U pasbasiasioT go 100 ma). Ilepe-
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"MilcJleHHble MellalolllMe BJIHSIHHA He CKasblBalOTCS MpPH 3JeKTpPOMEeTpH-
HCCKOM THTPOBAHHUH.

Bricokne KoHlleHTpaunuu cBobopHoii CO, MemaioT npaBuJIbHOMY OInpe-
JICJIGHHIO TlepeXojia OKPACKH NpH TUTPOBAHUHU TaK Xke, Kak u CO,, Bojge-
Jsiiolasicsi IpU BbICOKOM cofiepXKaHuu Kap6onartoB. Ilostromy npu 6Gosee
TOYHOM ONpeJieJIeHHH IeJIOYHOCTH NpeABapHuTeabHo BeiTecHAIOT CO,, npo-
JlyBasi BO3LyX uYepe3 BOAY.

Cunukat-, ¢pocdar-, 6opat-, cyabdui-uOHbl, HOHbI TYMUHOBBIX U ApY-
I'HX cy1abbIX KHCJIOT TUTPYIOTCA BMecTe ¢ KapOoHAaT- U THAPOKCUI-HOHAMH.
(O6LIYHO 3TH HMOHBI MPHUCYTCTBYIOT B NPHUPOAHBIX BOJAX B OYEHb MaJblX
KQHIIEHTpalUsAX. 3HAUHUTeJbHOe ColepXKaHye 3TUX aHHOHOB MeLIaeT, ecyH
pe3ysnbTaT onpefiesieHHs LIETOYHOCTH OYJeT HCIoJb30BaH JAJsl pacyera
Kap6oHATHOH XKeCTKOCTH UJH GopM CBS3aHHOH ABYOKHCH yrJjiepoAa (cwm.
COOTBETCTBYIOIIlHE pa3[esbl). -

Annapamypa

Ycempoticmso O0as npodysarus 6030yxa.

Maerumnas mewasrxa.

pH-memp co CTEKJISTHHBIM H3MEpHTEJbHBIM 3JIEKTPOAOM H KaJOMEJbHBIM 3JIEKTpO-
JIOM CpaBHeHHsl.

Peaxmuesst

Coasinas kucaoma, 0,1 H. pactBop. Pa3b6asasior 8,5 #4 KOHUEHTPHPOBAHHOM COJIsI-
HOW KHCJIOTHI 4. . a. JHCTH/IHPOBAHHOMN Bojo# o 1 2. THTp My monpaBouHblit Ko3ddu-
uHeHT ompefenasioT nmo 0,1 H. pactBopy kapGoHaTa HaTpus. [Jsi mMpPHroTOBJEHHS 3TOro
pactBopa HaBecKy 5,3002 e Na,CO; u. n. a., BoicymeHHoro npu 270—300° C, pacTBopsiioT
npu 20° C B cBeXENPOKHISTYEHHON H OXJIaXKJeHHOH IHCTH/IJIMpOBaHHOH Bojie M pasbas-
Js10T 3Tol Ke Bojo# no 1 4. V3 monyuyeHHoro pactBopa or6upaiotr 20 ma, pas6GaBasioT
J0 100 #2 npoxHnsiYeHHOH JUCTHINIMPOBAHHON Boflod M THTpYIOT 0,1 H. pacTBopoM coJisi-
HOM KHCJIOTHI TIPH CTPOTOM COOJIIOJeHHH TeX XKe YCJOBHH, UTO H NPH ONpeleseHuH oOielt
uesIo4HOCTH (cM. Huke). B ocoGeHHOCTH BaxHO CoOGJIIOAATH PEKOMEHAOBAHHBIE YCJOBHS
NpoLyBaHHs BO3AyXa. THTPOBAHHBIH PACTBOP KHCJOTHI MPHTOTOBJSIOT TaK, YTOOH! Monpa-
BOYHBIH KO03(PUIHEHT /51 IpUBENeHHs ero KOHUeHTpauHHu K ToyHo 0,1 H. 6b1 B mpefe-
jaax 0,99—1,01; B manbHeHiIeM ero mepUoJHYECKH MPOBEPSIOT.

Denorpmaneun, 0,5% -Hblit pacTBOp (NMPUroTOBNAEHHE — CM. CTP. 63).

Cmewanneil undukamop; pacteopsiotr 0,03 e merusnosoro xpacHoro v 0,20 2 6pom-
Kpe30Js10Boro 3eseroro B 150 sz 96% -Horo sTusosoro cnupta u pH pacrBopa ycranasJu-
BAIOT TaK, YTOObBI HHJAHKATOp HMeJ TPS3HO-CEPYI0 OKpacky.

Memuanosoiti  opanscessis, 0,05% -Hblit pacTBop (MpUroTOBJIEHHEe — CM. cTp. 63).

L

CBoGoaHas wenounoctb (p). OtmepuBawot 100 x4 npo6el. Bogy ¢ BbI-
COKOH LIeJIOYHOCTbI0 OepyT B MeHblIeM KOJHYecTBe H JOBOAAT 00beM
npubausutenbHo Ao 100 ma npokunsiueHHOH H OXJaXKAEHHOH JHCTHJIH-
posaHHOH Bogoii. [Ipubasnsior 0,1 xa (2 kanau) pactBopa ¢eHondranenHa
U TUTPYIOT Ha Gesiom ¢oHe 0,1 H. pacTBOpOM COJITHOH KHCJOTHI A0 MOJI-
Horo obecuBeunBaHus. Ilpu snekTpoMeTpHYeCKOM onpedesieHHH TUTPYIOT
no pH 8,3.

O6waa wenoyHoctb (m). OrmepuBawt 100 m2 npoObl HJAH HCMOJb-
3yIOT pacTBOp nocje onpefeseHuss CBOOOAHOH LIeJOYHOCTH, NPUOABJSAIOT
0,15 M2 (3 Kannu) cMewmianHoro uHauKaropa unu 0,1 ma (2 kanau) MeTH-
JIOBOTO OpaHiKeBoro. 3ateM NpoAyBalOT BO3yX H OJHOBPEMEHHO THTPYIOT
Ha GesoM ¢oHe 0,1 H. pacTBOpOM COJSIHOH KHCJOTHI A0 MOMEHTA, KOria
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3e/leHass OKpacKa CMeLIaHHOro HHJHKaTopa MNepeijieT B I'PsA3HO-CepYIo
WIH JO Haya/ja nepexojla OKpacKH METHJIOBOIO OPAaHXKeBOro -3 XKeJTOoH
B opaHXeBylo. Bo3yx npogoJxaloT npopyBaTb U 4epe3 O MUH, eCaH
Hano, AOTHTpPoBHIBAKOT. IIpH 3neKTpoMmeTpuuecKoM onpejeseHHH TPOAY -
BaHHe NPOBOAUTCA TakK Ke, Ho THTpYIOT Ko pH 4,5. Ilpu MeHee cTporux
TpeOOBAaHHAX K TOUHOCTH ONpejiesieHHsl TUTPOBAHHE 110 METHJIOBOMY OpaH-
KeBOMY NpoBoJAT 6e3 npopyBaHusi. TUTPYIOT u3 OI0pPETKH C LleHOH Jese-
vuss 0,1 ma; TouHocTh orcuera — go 0,05 ma. B ocranbHOM caenyer
co0mro1aTh ONHCAHHBLIM Bhillle Mopsilok. Ilpu ananuse npupoOgHBIX BOX,
MMEIOUUX HH3KYI0 OOLLyIO IIeJOYHOCTb, TUTPYIOT U3 MHKPOOIOPETKH U
OTCUMTHLIBAIOT ¢ TouHocThbio o 0,005 wma.

Pacuer. CB06GoJHYIO LIEMOYHOCTh (p) H OOULYIO IIEJNOYHOCTH (7)) B
M2-3K6/24 BBIUHCJSAIOT N0 (opmyJaMm:

ak-0,1-1000 _ @k.100 . bk.0,1-1000 _ bk-100

Vv v 7 72 7

rie a — o6veM 0,1 H. pacTBopa COJsIHOH KHCJOTH, M3pacXOlOBAHHOM HA TUTPOBAHHUE
no ¢enoadranenny wau ao pH 8,3, ma; b — obvem 0,1 H. pacTBopa COJNISTHON KHMCJIOTHI,
M3pPacXOf0BAaHHOM TMpPHM TUTPOBAHMH IO CMeLIaHHOMY MHAMKaTopy uau go pH 4,5 ma;
k — nonpaBouHblit Ko3pduUHeHT 1as npuBefeHUsi KoHUeHTpauuu pacteopa HCI k Touno
0,1 H.; V — o6peM_npoOHl, B3ATOH AJ THTPOBAHHUS, MA.

Oxpyraenue pesyibTaToB

Juanason, me-ské/a . . . 0,005—1,000 1,000—2,000 2,000—5,000 5,000—10,000
Oxpyrienve, m2-9k6/a . . 0,005 0,010 0,020 0,050

COLEP)XAHUE COJIEA ( «COJIEHOCTb»)

CosleHocTb XapakTepHsyeT ofliee coiepiKaHHe 3JEeKTPOJHTOB, pac-
TBOPEHHBIX B Bofe. B ciaGoKHC/bIX, HEHTpaJbHBIX H CJa0OLIEeNOYHbIX
Bojax B npefenax pH 5—9 Ha BequuuHy cojieHOCTH NpPakTHYeCKH He
BJIHSIOT HH HOHBl BOZOPOZA, HH HOHBI THAPOKCHJIA, H COJIEHOCTbH COOT-
BETCTBY€T KOHLEHTpaluH cojell, pacTBOPeHHHIX B BOJe, T. €. CyMMe
MUJIJIATPAMM-2KBHBAJIEHTHLIX KOHLEHTpaluil aHHOHOB HJH CyMMe MHJ-
JIUTPaMM-3KBHBAJIEHTHBIX KOHIleHTpaluid KaTHOHOB.

Pasnuuaior o6mylo cojieHocTh M HeKapOOHaTHYIO COJIeHOCTb. Besn-
YHMHa o0LIel COMEHOCTH BKJIIOUaeT BCe NMPUCYTCTBYIOLUIHE B BOJAE aHHOHHI.
HekapGonaTHasi CO/IEHOCTb sIBJIsieTCSl KOHLeHTpauuedl (B me-9x6/41) Bcex
MPUCYTCTBYIOUIMX aHHOHOB (HHOIJIa TaKXKe H OpraHUYecKHX) KpoMe THApo-
KapOoHaT-, KapOOHAT U THAPOKCHJI-HOHOB.

CosieHOCTh ONpeReNSIIOT TOJNBKO B 0COOBIX Clydasix AJsl OlleHKH oOLiei
KOHIIeHTpALlU¥ 3JIeKTPOJHUTOB NPH KOHTPOJie HEKOTOPHIX TEXHOJIorHye-
CKHX IpOLLeCCOB, HanpuUMep NpH oOeccojMBaHHH BOAbl. BeaHunHOH coJie-
HOCTH MOXHO NpPOBEpATh NPAaBUJIBHOCTh aHaNH3a, CPaBHHBAas €€ C CyM-
MOH MMJITUTPaMM-3KBHBAJIEHTHBIX KOHIEHTpALUd OTAeJbHO HaWJEHHBIX
AHHOHOB (MJIK KaTHOHOB).

AnanutHuecKyu onpefesiioT ToJbKo HeKapGoHaTHYIO cojieHocTb. O6-
LYIO COJIEHOCTb BLIYHCJISIIOT 10 CyMMe HeKapOOHATHOH COJIEHOCTH H Ile-
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JIOYHOCTH, B OTJENBbHHIX CJlydYasXx — IO CyMMe HeKapOOHAaTHOH coJie-
HOCTH M MUJIJIMTPAaMM-3KBHBaJIEHTHBIX KOHLIEHTpauu# ruapokapboHar-,
KapOoHAaT- M THAPOKCHJ-HOHOB. BennunHy HekapOOHATHOH COJIEHOCTH
MOXHO TakK¥Xe ONpelesuTb 110 CyMMe MHJ/JIMTpaMM-3KBHBaJ€HTHbIX KOH-
LeHTpaluil OTAeJbHbIX AHHOHOB.

[Ipo6bl He KoHcepBupyloT. HekapOoHATHYIO COJIEHOCTb ONMpeAesioT
He Mo3Xe uyeM uepe3 3 CYTOK nocjie oT6opa NpoOH.

PesysbTaThl BbIpaXaT B MHJJIUTpaMM-3KBHBajeHTaX Ha | 2 BOAHI.

Onpenenienne HeKapOOHATHOH COJNEHOCTH
C MOMOILLbI0 HOHHOro oOMeHa

CywmHocTb omnpefeseHHsT CBOAUTCS K 3aMeElleHHI0 KaTHOHOB BOJO-
POIHBLIMH HOHAMH NpH NMPONyCKaHWU NpoObl yepe3 cjaoi KatuoHnuta B H-
dopMe, YcTpaHEHHIO JBYOKHCH YTIJyiepoja u3 NpoObl, NPONyLEeHHOH Yepes
KaTHOHHUT, adpallid U TUTPOBAHHMIO M3BECTHOrO KoJiHdecTBa Npolwl pac-
TBOPOM €AKOro HarTpa.

Mewaromue BausHuA. Dosblioe KonuyecTBO OpPraHHYeCKHX HJIH
B3BellIeHHLIX BellecTB 3arpsi3HsieT KaTHOHUTOBYIO KOJIOHKY. 3arpsiaHeHue
KOJIOHKH BHI3LIBAETCH TaKXXe BellecTBaMH, BbIJEJAIONIMMHCA, BCJEf-
ctBue usaMeHeHuss pH, koTopoe mpoucxoauT npu yjraseHHMHM KaTHOHOB
¢bunbTpoBaHUEM Yepe3 KaTHOHUT. Melnaouiee BAUsHUE B3BELICHHLIX Be-
IeCTB YCTPAHSAIOT NpeABapuTeqbHbBIM GuiabTpoBaHHeM npobui. Ocrajbe
Hble YKa3aHHbie Mellalolilie BJHSIHUS YCTPaHSIOT, TLATeJbHO NpPOMbIBasi
KOJIOHKY JAUCTHIJHPOBAHHOM BOAOH IoC/ie KaXKAOro oIlpeaeseHus.

Annapamypa

Konronka ¢ kamucxumon 6 H*-gpopme. KoNOHKY H3TOTOBJASAIOT H3 MPAMOH CTEKJSH-
HO# TPyOKH AHaMeTpOM 2,5 cu, CHaGKEHHO!N B HHIKHEH YacTH CTEKJsSHHOU QUAbTpYyIomel
NJIaCTHHKOA M TPEXXOJAOBbIM KpaHOM.“K ONHOMY KOHIly KpaHa NpPUKpEIJIeH pPe3HHOBOH
TPYyOKOR CTEKJISTHHBIH KanuJsp, AHaMeTP KOTOpPOro BhI6paH Tak, yToObl npo6a BhiTekasna
CO CKopocTbio npHOGaH3HTedbHO 0,1 ma/cex. Bropoit KoHel, KpaHa wHcCnosb3yeTcsi AJisi
GLICTPOrO NMPONYCKAHHS JKHMAKOCTH Yepe3 KATHOHHT NPH NpoMbiBKe. KaTHOHHT JoJKeH
IIOCTOSIHHO HaXOAHTBCA NOJ cJoeM BoAbl. KoJOHKY HamoJHSIOT KaTHOHHTOM C AHAMETPOM
seped 0,5—1,5 um. Bricota cron6uka xatHoHHTa npu6ausutTeabHo 10 cm. Cexuit Ka-
THOHHT Mepefl 3arpy3Kod TIATEJbHO INPOMBIBAIOT B KoJ6e NHCTH/JIHPOBAaHHOU BOXOH H
nepesofiaT B H*-dopmy. Jlasa storo cHavana oGpa6GarteBaioT ero 5% -Hoit CoNsiHON KHC-
JoToH. 3aTeM MPOMHIBAIOT BOAOM, o6pabaTeiBaioT 5% -HBIM PacTBOPOM €NKOTO HaTpa H
cHoBa 5%-Holl consHol KucaoTolM. Bee sTo nopropsitor 2—3 pasa. O6GMeHHas eMKOCTb
MOJyYeHHOTO KaTHOHHTA AOMKHA GHITh He HHxe 99% mno H*-uonam.

Orpa6GoTaHHBIAE KaTHOHHT pereHepHpPYIOT, Nponyckas npubausuTeabHo 500 ma
5% -Hoit consiHol KucaoTH Ha 100 M4 KaTHORHTa. KHCIOTa FOMMKHA MPOTEKATh Yepe3 CJoi
KaTHOHMTA C TOH e CKOpPOCThIO, C KOTOpO# mporeKaeT npo6Ga NpH NpoBeIeHHH onpenele-
HHA. KaTHOHMT 3aTeM NMpOMEBIBAIOT AHCTH/IHPOBAHHON BOXOM 0 HeATPaJbHON peakLHH.

Aspayuornan ycmaroeka (mobas).

Peaxmuesuot

Cozsanaa Kucroma, 5% -Hellt pacTsop.

Eoxud namp, 0,1 H. pacTBop (npurorosiense — cM. ctp. 62).

Memuanosoui oparrceeniil, 0,05%3 -Hblii pacTBOp (nmpurorosiieHne — cM. cTp. 63).

Crmewannoid undukamop — MeTHJIOBBI KpacHHI B GPOMKPe30/I0BHIY 3eIeHEIl (1pH-
roTOBJIEHHEe — CM. cTp. 67).
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Xopa onpepeseHuss. B BepxHIOIO BOPOHKOOOPA3HYIO YacTbh KOJIOHKH
nomemaroT npubnusutesbHo 200 ma npoObl U QUABTPYIOT, perynupys
CKOpPOCTb KpaHOM Tak, 4ToObl B 1 cex nporekano 0,1 ma npoOul. IlepBrie
80 ma ¢unbTpaTa orOpachiBalOT, 3aTeM ¢GUAbLTPAT COGHUPAIOT B CYXYIO
KoJi0y .

3aKkoH4UB GHIBTPOBAHUE, A3PUPYIOT NMOJNYUYEHHBIH PACTBOP HHTEHCHB-
HoO# cTpyed Bo3ayxa B TedeHue 10 murn. B konby ansa TUTpoBaHUSA Nepe-
HocsaT 100 m2 oOpaboTaHHOH TakuM cnocobom mpoOwul u THTpyiOT 0,1 H.
pactsopoM NaOH no MeTunoBoMy opaHKeBOMY HJIM CMeLIaHHOMY HHZAH-

KaTopy. .

Pacyer. HexkapOoHaTHYIO COJIEHOCTb (X) B Me-3K68/24 BBIUMCJISIOT MO
dopmy.ie:
ak-0,1.1000

X = 100 = qk

rie a — o6wveM 0,1 H. pactBopa NaOH, u3pacxonoBaHHoro Ha TuTpoBaHue 100 me mnpo-
GHJILTPOBAaHHOH Yepe3 KATHOHHT H a5pHpPOBaHHON NpoObl, MA; k — MONPaBOYHHIA K03¢-
(dunHeHT AN npuBefeHHs KoHueHTpauHH NaOH k touno 0,1 H.

Okpyriienne pe3ynbTatoB. Pesynbrathl okpyrasioT go 0,05 me-3xe/a.

Onpenenenne oOweid CONEHOCTH

O6as cojieHOCTb paBHA CyMMe BeJHYMH HeKapOOHATHOH COJIEHOCTH
H oOLleH WeJOYHOCTH (). DTOT pacyeT NMPUMEHUM AJs BOJ, LIEJOYHOCTD
KOTOpPbIX 3aBHCHT MCKJIOUHTENbHO OT TruapokapboHaT-, KapOoHAT- U
TUAPOKCUJ-HOHOB. s BOJA, WIEJOYHOCTh KOTOPBHIX 0O0YC/IOBIHBaETCS
elle IpyrdMHU BelllecTBaMH, Hanpumep ¢ocdaTaMud B NMOBBHIIUIEHHBIX KOH-
HeHTpalUAX M aHHOHAMM cJabblX KHCJOT (cM. cTp. 66), HaxoxKIeHue
COJIEHOCTH pacyeTHbBIM MyTeM NPHBOAHT K owHOKe, NMPONOPLHOHANbHOH
KOHLIEHTpPaU ! 3THX BelLeCTB.

Pacyer. OOu1yio cojieHOCTb (X) B Me-3k6/a4 BBIUMCASIIOT MO (opMmye:

x=S8S+m
rie S — Hexap6oHaTHAast COJNIEHOCTb, M2-3K6/A; m — oblas LeJOYHOCTb, M2-IK8/A.
Okpyraende pe3yabTaToB. PesysabraTel okpyraswoT go 0,05 ue-axs/a.

JXECTKOCTb

O6u1ast xecTKOCTb BOJBI MOKA3blBaeT KOHLIEHTPAIHIO B Hedl KaTHOHOB
ABYXBaJICHTHBIX LIEJA0YHO3eMeJbHBIX MeTasJoB, NpexK[e BCEero KaJjblius
M MarHusi. OTH 3JeMeHTbl B NPUPOIHBIX YCJAOBHAX MOMNAAamoT B BOLY
BCJIEAICTBHE BO3JEACTBHs JBYOKHCH Yrjepoja Ha KapOoHaTHble MHHe-
pajqbl WJIH B pe3yJabTaTe OHOXHMMHUYECKHX IPOLECCOB, MPOUCXOASAIIHX
B YBJIaXKHEHHBIX CJ0siX MOYBbl. JKecTKOCTb MPUPOAHBIX BOJA MOMKeT H3Me-
HAATbCS1 NpH 00paboTKe Ha BOZONPOBOIHBIX CTAHLHUSAX HJH npH cOpoce
B HUX CTOYHBIX BOZ.

KonuuecTBO Kanbllusi ¥ MarHusi, 5KBUBaJeHTHOE KOJHYeCTBY Kap0o-
HaTOB M TUAPOKapOOHATOB, HasbiBaeTcsl KAPOOHATHOH KECTKOCThIO.
HexapOonaTHasi KecTKoCcTh onpegensieTcsi KaK pasHOCTb MeXay oOuied
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Il KapOOHATHOH JKeCTKOCTbIO K MOKasbiBaeT KOJHYECTBO KAaTHOHOB Iie-
JIOMH03eMeJIbHBIX MeTaJlJIOB, COOTBETCTBYIOLeE aHHOHAM MHHepaJbHBIX
KICJIOT: XJOpHA-, CyabdaT-, HUTPpAT-HOHAM H AP.

OO61yi0 XeCTKOCTb ONpEeAeNsloT B MUTheBbIX, MOA3EMHBIX U .TOBEPX-
NOCTHHIX BOAAX, a B OCOOBIX CJy4asX TakKxke U B CTOUHBIX Bojax. Huxke
IIPHBOAMTCS KOMILJIEKCOHOMETPUYECKUH MeTOZ omnpeleneHus olOuiell xect-
KOCTH BOJA BCeX BHJOB.

PaspenbHble 3HaueHuss KapOoHATHOH M HeKapOOHATHOH KECTKOCTH
lloJ1y4yaoT pacyeToM, UCNOJb3ysl 3HaueHusi oOlieHd KeCTKOCTH M IIeJoY-
II0CTH BOAHBI (CM. CTp. 74). .

PesyabTaTel onpejeneHuss XKeCTKOCTH BbIPAXKarTCS B MHUJJIUTPAMM-
YKBHBaJeHTaXx Ha 1 .2 BoAbl MWJIM B HeMeLLKHX Tpafycax KeCTKOCTH
(" H). dpyrue equHuLb U3MepeHHs1, TPUMeHsieMble /151 BhIpaXKeHHs XKeCT-

KOCTH BOJBI, NMpHBeleHE B Tabs. 8, mosb3ysach KOTOPOH MOXKHO MPOH3-
BeCTH nepecyer.

Tabauya 8. TlepecyeT KecTKOCTH BOAbI *

EavHHLBI °H (uemeuknit)| P (ppau- | °A (anrymit- 1n n mo (1 me
>KECTKOCTH M2-9K8[ A 10 me CaO/a 10 %3(%:8%)3//2 C%%a(;la)/ll gg‘zgﬂ CaCO,/ke)
1 me-axs8/a 1 2,8 5,0 3,5 50
1°H 0,557 1 1,79 1,25 17,9
1°D 0,20 0,56 1 0,7 10
1 °A 0,286 0,8 1,43 1 14,3
1 p. p. m. 0,02 0,56 . 0,1 0,07 1

* [IpuBeAeHHble JaHHble OTHOCSATCS K BOAe C MJOTHOCTHIO, paBloil eJHHHLEe HJH GJH3KOM
K eJHHHIE.

KomniekcoHoMeTpHUYECKOE omnpejelieHHe

B BopHOH cpeme 3TuieHAUMaMHHTeTpaaueTraT Hatpusa® obpasyer npu
pH 10 npouyHble KoMnJieKCHbIE COeJMHEHHS: cHayajsa ¢ HOHAaMH KaJlblius,
3aTeM C HIoHaMHu marHusa. Korza B aHanusupyemyto BoAYy BBOAAT 3pHOXPOM
yepHblii T, oH oOpa3yeT ¢ HOHAMH MarHHs BUIIHEBO-KpacHOe KOMIJIEKCHOe
coegunenne. Ilpu nmocaenyiomem TutpoBaHuu KommaekcoHom III mo-
CnefHHH, COeNUHASCh C MOHAMH KaJblUsli U 3aTeM C HOHAMH MarHus,
BLITECHSIET HHJMKATop, KOTOpHIH B CBOOOAHOH ¢dopMe HMeeT CHHIOK
okpacky. Onpenenedne GyjneT NMpaBUJbHBIM, €CJH THTPYEMBIH pPacTBOP
umeer pH 10 = 0,1 u comepkuT AocTaTOYHOE KOJUYECTBO HOHOB MarHus.
Tounocts onpepenenuss npu TUTpoBaHuu 100 ma mpobGel cocraBisieT
0,05 me-3x8/2, UTO siBASIETCA TaKXKe W MHHHUMAJbHOH ONpeJesisieMOdl KOH-
LeHTpalues. '

Mewalouue BausHus. Ecau B cocyse ¢ npoGoii B MpoMexXyTOK Bpe-
MEHH MeXJy ee B3sTHeM M 00paboTKO! BbAenuscs KapOoHAT KaJbllud,
TO JJISl YCTpaHeHHs 3Toro sBjeHUss nmpoOy Hafo obpaboraTh crnocoOoM,
ONMHCAHHBIM B pasjesie onpejejeHuss KajbllUe.

* Komnnekcou III, rpunon b, 9ATA, xenaron 3.
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Heuerku# mepexoj, OKpacKH HHAMKaTopa Habaiopaercsi B hpicyT-
CTBUH METalJIOB, KOMIUJIEKChI KOTOPbIX C NMpPHMEHEHHLIM HHAHKATOPOM
Gosnee npoyHsl, uem ¢ KommiaekcoHoM III. Onpenenenuio xkectkoctn He
MellaloT xene3o (He 6osee 10 me/a), kobanbt (He Oosee 0,1 me/4), HUKeNb
(He Gonee 0,1 me/a), menp (He Gonee 0,1 m2/2) u apyrue anementrl. Hns
yCTpaHeHHs] MellaloIUX BJAHSHHUH NMPH TUTPOBAHHHM M JJs1 CBSI3bIBAHHA
HEKOTOpbIX KaTHOHOB, BbI3bIBAIOLIMX TOBBILIEHHBIH pacxof, pacTBopa,
MOXXHO NMPUMEHHUTb LHAHUA KalHus, COJAHOKHC/AbIH THIPOKCHJIAMHH HJH
cyabdua HATpHA. '

Ilnanup Kanusa npubaBisieTcsl B BHAE CYXOH COJIH B KOJMYeCTBE OT
0,25 no .0,5 ¢ KCN Ha 100 M2 nmpoObl nmepex BBeAeHHEM HHAMKATOPA.
LluanufioM MackHpyIOTCS CJeAylolile Mellalluiie TMpH THTPOBAHUH
HOHBI: KOOaJbT, HHKEJb H aJIOMHHHH B KoaudectBe A0 200 me/a, melp
u xeqne30 — Ao 300 me/s2. bapuii, kaagmuil, cBHHel, Maprasel, CTPOHIIHH
M IIHHK He MacKHpYTCs.

PacTBop COMSTHOKHCJIOTO THAPOKCHJIAMHHA NPUrOTOBJSETCH pPacTBO-
penueM 4,5 e atoro BewectBa B 100 x4 3THIOBOrO HAHM H30MPONHUIOBOTO
cnupra. [Ipubasnsercs ot 5 a0 10 kanean k 100 m2 npobbl nocse npuse-
nenus pH k HyxHo# BennunHe. MHorna constHOKHCbIHi THAPOKCHIAMHUH
BBOASIT B pAacTBOp HHAHMKATOpa MPH MNPUrOTOBNEHHH. [MApOKCHIaMHMH
mackupyeT Melib (1o 0,3 me/a); mapraner (1o 1 me/s), xKeje3o U aJIOMHHHH
(mo 20 me/a). Bapuil, kagMuii, cBUHelL, CTPOHLH, IIHHK, KOOAJbT U HH-
KeJb He MAacKHpYIOTCH.

PactBop cynbduma HaTpHs TNpPUrOTOBJSIETCS pacTBOpPeHHeM O e
Na,S-9H,0 unn 3,7 2 Na,S-5H,0 B 100 2 aucTunnupoBaHHOH BOABI.
Ho BBepenus unaukartopa K 100 ma Turpyemoit npoGel npubaBsioT 2 M4
pactBopa cyabduia HaTpus. Toraga npu TUTPOBAHHH He MeELIAIOT: LMHK
(mo 200 mel/a), anmomuuu#l, KagMmuii U cBuHen (1o 20 me/a), XKeneso (Ho
5 me/a), mapraden (zo 1 me/a), kobGanbT ¥ HUKeab (Ro 1,3 me/a). Bapuii
U CTPOHLUH He MacKupyrorcs. -

Bosbiune KosuyecTBa B3BEUIEHHBIX H KOJJIOMAHBIX BeleCTB MeIIaioT
onpenenenuto. Ilpu ananuse oOblYHBIX NpPOO BOABI BNOJIHE AOCTATOYHO
npejBapUTelbHOro (PUIAbTPOBAHHS, NPH aHANH3E CHJIbHO 3arps3HeHHbIX
BOJ HJIM CTOYHBIX HaAO OlpejejleHHOe KOJHYEeCTBO UIbTPOBAHHOM
npoObl BhiMapuTh Aocyxa, NpokanuTb npu 600° C, octaTok pacTBOPHUTH
B 40 M2 1 H. pacTBopa COJNIsIHONH KHCJIOTHI NPH HarpeBaHHH, MPOPUIBTPO-
BaTb pacTBop, HeliTpanusoBath 3 H. NH,OH g0 pH 7 u no6aButh auctui-
JIUPOBaHHYIO BOAY A0 NepBOHAYaJbHOrO obbeMa. '

CHJIBHOKHC/IBI® MJIH CHJbHOLLeJIOYHble NMpPoObl MNepel OnpefeseHHeM
HeATpaNH3YIOT.

Ay

Peaxkmuseol

Bydepruii pacmsop, pH 10. Pacteopsior 26,8 2 NH,Cl u. 1. a. 8 100 m2 aucTHAIH-
poBaHHOM BoAH M cMemHBaOT ¢ 300 #4 KOHUEHTPHPOBAHHOTO pacTBOpa aMMMakKa u. J. a.
K nonyuennomy pacrsopy npuGasasior 50 #2 0,05 M pactsopa cyabdara maruus (1,232 e
MgSO,-7H,0 4. 1. a. B 100 M2 AHCTHANHMPOBAHHON BOABI) H 3KBHBAJeHTHOE KOJIHYECTBO
0,05 M pacrBopa KomnJekcoua I11, KoTopoe onpefenseTcs THTPOBAHHEM pacTBoPa CyJb-
¢ara maruus cnoco6oM, ONHCAHHBIM NPH KOMNJIEKCOHOMETPHUYECKOM oOIpeleJieHHH Mar-
HUA (cMm. cTp. 243).
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PactBop mpoBepsiioT ciaenyomuM o6pasoM: K 100 x4 AHCTHAJHPOBAHHOH BOALI MPH-
60nISIIOT 5 MA TPUTrOTOBJAeHHOro 6ydepHOro pacTBopa M 3JIeKTPOMETPHYECKH onpefe-
asnior pH, KoTophifi RojkeH MMeTb 3HaueHHe 10 = 0,1. Ecau pH okasancs Menblue,
THTPYIOT PacTBOP aMMHaKoM, npH OoJiee BBICOKOM 3HayeHMH pH — consiHO# KHcs0OTOH
no nonydenuss pH 10. 3aTem npu6aBasiiOT COOTBETCTBYIOLIee KOJHYECTBO DacTBOpPA aM-
MHAKa HJH KHCJOTBHI K ocTaBllemycsi 6ydepHOMY pacTBOpY.

Spuoxpom uepHoid T *, pacTBOp MHAMKATOpPA H CMeCh.

a) Pacrpop npurorop/sior cMemenuem 0,5 e 9puox§om yepHoro T ¢ 4,5 & consiHo-
KHCJIOTO THAPOKCHIaMHHa M pacTBopeHueM B 100 ma 96% -Horo aTH/0BOrO MM H30MpO-
IIHI0BOTO cnHMpTa. PacTBOp COXpaHSIOT B TEMHOTe, B IJIOTHO 3aKPHITOH CKJSIHKE H BHI-
ACpXKHBAIOT 6 HemeJb. -

6) CMech HHAMKATOpA C XJOPHAOM HATPHS MPHIOTOBJSAIOT CMELIEHHEM H TIIATEJbHBIM
pactupanueM 0,5 2 spuoxpom vyepHoro T co 100 e xsopufa HaTpHsa 4. K. a.

Kosinaexkcon 111,0,05 M pacrBop. Pacreopsitor 18,6 e komnuekcona III u. A. a.
B QMCTHJIMDOBAHHOH BOJAE H J0BOAAT 06beM A0 | 2. TuTp HJIM mompaBKy OnpedessiioT
no crangaptomy 0,025 M pactBopy xJopuaa Kanabuius; 20 mz 3TOro pactsopa B KoJjbe
IJs THTpoBaHMA pasbapisioT Ao 100 x4 AucTHAJIMpORaHHOR Bomoi M 06pabaTbiBalOT
COOTBETCTBEHHO XORY omnpefileleHHss aHaJH3WpyeMOH Npo6Gbl. THUTP HJAH MNONPaBOYHBLIHA
KO3((hHUIIHEHT MPOBEPAIOT KAXKAYIO HefeJlIo.

Xaopud kaavyus, 0,025 M pacrsop. PacrBopsiior 2,5023 2 cBexeocakAeHHOro
CaCOg u. 1. a., BeicyieHHoro npu 105° C, B KoHHuecKoil Ko6Ge B TpeGyeMoM KoJHYecTBe
consiHod kucaorhl (1 : 1). Ilocne monHoro pacrropeHus npubasiasgioT okoso 200 ama
RMCTHJIIMPOBAHHOH BOABI, HArpeBalOT M KHNATAT OKoo 5 mun. Ilocne oxyaxAeHuss H
npu6aBieHusi HECKOJbKHUX KaneJb MeTHJOBOr0 KpacHoro o6pabaThiBaloT 3 H. pacTBOPOM
aMMHMaKa WJIH COJISTHOH KHCJIOTH 0 Mepexofia oKpacKM HHAHKaTtopa. PacTBop B MepHOH
Koj6e JOBOASIT AUCTHUJIJIHPOBAHHOH BOJOH Ao 1 4.

Xoa ompepenenuss. K 100 ms2 npobOul BoApl HAH K ApYromy oonemy,
noBefieHHoMy 1o 100 ms, nmpuausalotr 5 ma Gydepnoro pacrsopa. Ile-
JOUHOCTb MNpoObl NpeABapHUTENbHO YCTpaHsiloT JAoOaBjeHHMEM 3SKBHBa-
JentHoro KojudectBa 0,1 H. consHoit kucjotsl. [locne TaTesbHOro
nepeMelIMBAHUS NPHOABASAIOT OKOJIO 5 Kamejb pacTBOpa HHIMKATOpa
uan 0,1—0,2 e cyxoit cMecu HHAMKaTtopa. )KHIKOCTb MNepeMelIHBaloT
u tutpyot 0,05 M pactBopoM KommuekcoHa III no mepexoma kpacHo#
OKpacKH B (HOJIeTOBYIO. 3aTeM MO KanjsaM IPH TUIATEJbHOM IepeMeLIt-
BAHUU TUTPYIOT [0 MOSIBJIEHUS CHHeH OKpaCKHM HCCJeLyeMOoro pacrsopa.
M3MelieHHe OKpacKH noATBepKAaloT npubasaenueM eule 1 kanau (0,02 ux)
THTpOBaHHOro pacrtBopa. [Ipm HedeTKOM mnepexome OKpacKH omnpenese-
HHe NOBTOPSIIOT NOCJe NnpeliBapUTeNbHOl 00paboTKH npoObl, KaK OMHCaHO
B pasfene «Memaromue BausiHUSI». TUTpOBaHHe He JOJKHO TIHPOAOJI-
XKaTtbcsl OoJibllie 5 MUH.

Pacuer. OO6L1y10 KeCTKOCTb B Me-3k6/a (x) uan B °H (y) BBIUHCAAIOT
no ¢opmy.am:
ak.2.0,05.1000  ak-100

1% Vv )
__ ak.0,05-2.28.1000  ak-.280
% v

rie a — o6bem 0,05 M (0,1 H.) pacTBopa KommJekcona I1I, usapacxogoBaHHOrO Ha THTPO-
BaHHe, MA; kK — nonpaBOYHbI KO3(dHIHEHT NJs NMpHBEREHHS KOHIIEHTPallHH KOMILJIeK-
cona III k touno 0,05 M; V — o6bem npoGhl, B3siTON A/l THTPOBAHHSA, MA; 2 — YHCJO
rpaMM-3KBHBAJIEHTOB JKeCTKOCTH, COOTBeTCTBYywiuee 1 Moaio KommaekcoHa III; 28 —
skBuBaJieHT CaO. :

* KucnQTHHA XpoM 4epHHH cuenHanbHbA; XpoM uepHBIit crenuajpHelil ET 00.
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OkpyrJaeHue pe3ybTaToB

Hunanasou, me-ass/2 . . . 0,06—1,00 1,00—2,00 2,00—5,00 5.00—10,00 -
OxpyrJienue

Mm2-3KelaA . . . . 0,02 0,10 0,20 0,50

°H Coe 0,05 0,10 0,20 0,50

Pacuer kapOoHaTHOH H HeKapOOHATHOH XECTKOCTH BOJbI

Hnsa BoluMciaeHHss KapOOHAaTHOH »KECTKOCTH HCHOJb3YIOTCH pe3yJib-
TaTbl ONpeje/eHHs LeJoYyHocTH. B npobax, KoTopele cogepxat OoJbline
KOJIHYeCTBA KAaTHOHOB IeJIOYHbIX MeTaJslJloB H B KOTOPBIX 4acTb THApO-
KapOOHAaTHBIX M KapOOHAaTHHIX HOHOB CBsi3aHa C 3THMH MeTaJlJlaMH,
BeJHYHHA, BbIYHCJIEHHAs MO ILIeJOYHOCTH, He COOTBETCTBYyeT KapOoHaT-
HOH XKEeCTKOCTH. B 3THX caydasix onpenesnsiioT TOJbKO OOLLYIO ¥KECTKOCTb.

[Ipu aHanM3e BOA, LIEJOYHOCTL KOTOPHIX Bhi3BaHa He Toabko HCO;

H CO%‘-HOHaMH, HO M aHHOHAMH JPYrUX ¢JabOZUCCOIUHUPOBaHHBIX
KHCJIOT, B pe3yJbTaTe pacdera Oyfer ouinOKa, MpONOpLUHOHaJbHAs KOH-
LeHTpaluh 3THX BeLlecTB.

Kap6oHaTHas xecTKOCTb (Me-3k6/a) paBHa m (uan B °H — m-2,8,
rae m — obuwas LeJa04YHOCTb, Me-3K6/A).

Hexkap6onaTHas xecTKOCTb paBHa Pa3HOCTH MexIy oOliedl KecTKo-
CTbI0 U KapOOHATHOH KEeCTKOCThIO.

OkpyraeHue pe3yabTaToB. Pe3ysbTaThl omnpefneneHusi KapOOHAaTHOH
¥ HeKapOOHAaTHOH KeCTKOCTH OKPYIJ/IAIOT TaK e, KaK M NPH KOMIJIeKco-
MeTpHYeCKOM omnpefeneHHH OOIIeH XKeCTKOCTH.

OKHCIAEMOCTDb

B 3aBHCHMOCTH OT cTeneHW 3arpsi3HeHHs1 BOJA COHEpKUT OosblliHe
MKW MeHbllHe KOJIMYecTBa BellleCTB, OKHC/SAIIMXCA CHIAbLHBIMH OKHCJIH-
TeJIIMM, HanpuMep nepMaHraHatoM, OuxpomatoM H T. n. KoJsHyecTBo
KHCJ0pOJa, 3KBHBAJIeHTHOE KOJHYeCTBY pacXoyeMOro OKHCJHUTeN ],
Ha3blBaeTcsi OKHC/As1eMOCThI0. B 3aBHCHMOCTH OT NpHMeHSIeEMOr0 OKHCJ/IH-
TeJsI pas3/HYaloT OKHUCJ/SEMOCTH: NMepMaHraHaTHyloo, OUXpoMaTHyIO H Ap.

% Pesyabtathl onpeneneHus OKHC/AseMOCTH OJHOH H TOH Ke BOABI,
HO C INpHUMeHeHHeM pas3JIHYHBIX OKHCJ/HTesell, OObIYHO PpasaHyYaloTCsA
BCJICJICTBHE HEONHMHAKOBOH CTelNeHHW OKHUCJEHHS STHMH OKHCJIHMTEJNSIMH
pPa3/HYHBIX BellleCTB, NPUCYTCTBYIOIMIHX B aHajJH3HpyeMoil Boge. ITO
3aBHCHT He TOJIbKO OT CBOMCTB OKHCJ/IHMTEJSI, HO H OT €r0 KOHUEHTPAaLHH,
TeMnepatypsl, pH Boabl u T. 1. [losTOMy Bce MeTOABI onpele/eHuss OKHC-
JISEMOCTH YCJIOBHBI, H MOJlydYaeMble pe3yJbTaTbl CPABHHMMBI, TOJbKO €CJIH
TOYHO COOJIIOJAIOTCS BCe YCJIOBHSA IPOBENEHUs OlpefdeseHHs .

Hau6osee nosHoe okucieHne nocturaercss o6paboTkoil mpob6 6HXpo-
MaToM B NMPUCYTCTBHH GOJIBIIOrO KOJiHYecTBa CepHOH KHcJ0ThH. (BHXpo-
MAaTHYI0 OKHCJISIEMOCTb HAas3bIBalOT YacTO «XHMHUYECKHM IIOTJIOLIeHHEM
kucaopoga» — XI1K). D10 — OCHOBHOH MeTOA ompenesieHHsT OKHCIse-
MOCTH; ero cjelyeT NPUMeHSITb NPH aHaJiM3e CTOUHBIX M 3arps3HeHHBIX
BOJ, OKHCJISIEMOCTb KOTOpHIX paBHa uaH mpesbimiaer 100 me O/a. 3a-
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menuB 0,25 H. pactBop Ouxpomara Ha 0,025 H. pacTBOp, 3TOT METOJ
MOXXHO HCIOJIb30BATb H A/ aHAJ/M3a BOJ, OKHCJASAEMOCTb KOTOPBIX JIEKHT
n npenenax 20—100 me O/2, HO BOCNPOHU3BOAUMOCTbL MOJy4YaeMbIX
pe3yabraToB He mpeBbillaer +10%. dns aHaau3a emie Gosee YHMCTBIX
BOA 3TOT MeTOA (B MPHMBENEHHOM MOJU(PHKALHH) NPUMEHATb HeJb3d.
Jlns NHTbEBBIX H MOBEPXHOCTHBIX BOJ, OKHCJSEMOCTb KOTOPBHIX He mpe-
pbitaer 100 xe O/2, MOXKHO IPUMEHSTh mepMaHraHaTHeld Meto KyoGesns.
. Omnpenenenue GUXpOMATHON OKHCJ/ISEMOCTH ONMHCHIBAEMBIM HHMXKe apOH-
TPaXKHbBIM MeTOAOM TpebyeT MAOBOJBHO TNPOAOJKHMTENbHOIO BPEMEHH,
I09TOMY JJ/Isi MaccOBOTO KOHTPOJs pPaGOTbl OYHCTHBIX COOPYKEHHH OH
Mano ymoOeH. s 5TOH Le/NH NPUMEHSIOT YIPOUIEHHBE, HO MeHee TOY-
Hble BapHaHTbl 6MXpoMaTHOro Meroia. OHM He yHHpuuMpoBaHbl. OpHH
M3 3THX BapHaHTOB oOmMchiBaeTcsl HHxe. Cleayer y4HMTHIBaTb, YTO MPH
paboTe TakMMH YCKOPEHHHIMH MeTOAAaMH HaJ0 4Yepe3 ONpeJe/eHHbIE
MPOMEXYTKH BPEMEHH NPOBOJMTbL CpaBHEHHE pe3yJabTaTOB C TEMH, KO-
TOpble TONYy4YalTcsl apOHTPaKHbBIM METOJOM.

[Ipo6ul KOHCepBHPYIOT Ao00aBJjeHHeM 2 ma pa3baBiaeHHod (1 : 2) cep-
HOH KHCJOTbl Ha Kaxkpaeie 100 ma Boipl. IIpoObl MHTHEBBHIX BOA HaJo
KOHCEpPBHPOBATb, €C/JIH OHH He MOryT ObITh IPOaHaJH3HPOBAaHHl B Teye-
HHe 48 u mocje X 0T60pa; NpoObl MOBEPXHOCTHBIX BOJ HAAO KOHCEPBH-
poBaTh, ec/ad aHa/au3 U3 OyjgeT MPOBOJUTbCS MO3Ke ueM uepes 24 «;
npoObl CTOYHBIX BOA H CHJbHO 3arpsi3HEHHbIX IOBEPXHOCTHBIX BOJ
MOXHO He KOHCEPBHPOBAaTb TOJBKO B TOM cJyyae, ecad MX OyAyT aHa-
JH3HPOBAaTb B TOT K€ JeHb, Yepe3 HeCKOJBbKO YacoB nocje orbopa.

PesysbTaThl OmnpefeseHHsi OKHCJASEMOCTH BbIPaXKalT B MHUJIJIMTpaM-
MaX KHCJOpOJa, SKBHBAJEHTHOrO pacxoiy OKHcauTesnss Ha 1 .2 mpoOwi.
[Ipu 3anMcH pe3y/bTaTOB HaJ0 yKas3aTb METOJ ONpENE/ICHHS.

BuxpomatHas okucasiemoctb (XITK)

[Tpy kunsyenuu B 50%-HOH mo o6beMy cepHOH KHc/aoTe OHXpoMaT
OKHcJ/sieT OOJIBLIHHCTBO OPraHMYeCKUX BEILeCTB MU HEKOTOpble HeopraHu-
yeckHe BellecTBa. [l OGOJblIEed MNOJHOTBI OKHUCJEHUSI OpPraHHYECKHX
BellecTB NpHOABJASIOT B KauyecTBe KaTaju3atopa cyabdar cepebpa.
Mewaroiee B/MsSIHHE XJOPUAOB HCKJIIOYAIOT, BBOAS B pPacTBOp CyJ/bdat
prytu(II). Ilocne okucneHuss u3bbLITOK OGHMXpoMara onpejensioT THTPO-
BaHHEM pacTBOpOM coJu Mopa.

«O061mas OKHCASIEMOCTbY — 3TO KHCJOPOJHBIN 5KBHBaJIEHT BCEX Opra-
HHYECKHX M HeOpraHHYecKHUX (3a HCKJ/IOUEHHEM XJIOPHJI-HOHOB) BELIECTB,
OKHCJIAIOIIMXCSA B YC/JAOBHAX IPOBENEHUS ONpeNeeHHS.

«OKHC/I5eMOCTh ¢ MOMPaBKOU» — KHCJOPOJAHBIM 3KBHBAJIEHT TOJIbKO
OpPraHHYeCKHX OKHCJSIOIUXCS BEUleCTB; OHA IBJISETCS XapaKTePHCTHKOH
COmepXKaHHUsl 3THX BeleCTB B aHaausupyeMoil Boge. «OKHCISEMOCTb
C MONMpPaBKOH» HAaXOAAT BblYUTAaHHEM H3 OOLIeH OKMCISEMOCTH BEJHYHH
KHCJIOPOJHBIX 3KBHBAJIEHTOB NMPHCYTCTBYIOIIUX B NpoOe HUTPHUTOB, CYJib-
¢duroB, cynbdumon, xemnesa(ll) u T. m.

Mewmaromne Bausnus. Mewaioniee BAUsIHUE XJOPUA-HOHOB NPH KOH-
IHeHTpauusaXx Huxke 1 e/2 ycTpaHsiercss crnocoOOM, ONHCAHHBIM HHXKE

75



(eM. «Xon ompenenenus»). EcaM KOHUEHTpalHsi XJOPHA-HOHOB f1peBbt-
waer 1 e/a, cnegyer npubaButh cyabdat prytu(Il) B 22,5-KpaTHoM KoM~
YyecTBE O OTHOLIEHHIO K COJAEpPXKAHUID XJOPHA-HOHOB. OJHOBpeMeHHO
CleAyeT BBECTH 5 M4 KOHLEHTPHPOBAHHOM cepHOH KHUCJOTHI AJ1s1 JIyYllIero
pactBopeHus cyqabdarta prytu(Il).

Meuarouiee BausiHbe CynabdHA-HOHOB MOXKHO yCTPaHHUTb *, npuGaBUB
6uxpoMaT U HeOOJ/IblIOE KOJHYECTBO CEPHOH KHCJOTHI K mpobe mepen
onpejeseHHEM U OCTaBUB CMeCcb Ha HECKOJbKO MHHYT NpPH KOMHATHOH
TeMIepaType.

Annapamypa

Koaba kpyerodorras eMKocTbio 250 ma ¢ npHIINHGOBAHHBIM O6GPaTHBIM XOJIOAHJb-
HHKOM.

Pearxmuasot

Buxpomam xaaus, 0,25 H. pacraop. Pacraopsior 12,258 2 K,Cr,0O, 4. A. a., BHICY-
IeHHoro B TeyeHHe 2 4 npu 105° C, B AHCTHANHPOBaHHO# Bofle H pasbasasior npH 20° C
ao 1 a. :

Ceprasa kucioma 4. A. a. KOHLEHTPHpOBaHHAas.

Cyavgpam pmymu (I1) u. 1. a.

Cyavgham cepebpa 4. A. a.

Coab, Mopa, npubausutenbHo 0,25 H. TuTpoBaHHLI pacTBop. PacrtBopsior 98 2
Fe (NH,) o (SO,)5 -6H,O u. a. a. B AnuctunavpoBanHoil Boje, npubaBasor 20 m2 KOH-
LLeHTP HDOBAHHOH CEPHOM KHCJOTHI H IOCJe OXJaxKAeHHs pas36aBasioT Ao 1 4 AHCTHIIH-
poBaHHO# Bojofi.“TUTp pacTBopa yCTaHaBJAMBAIOT AJISl KaXJAO# CEpHH NMPOBOAHMBIX Ompe-
AeseHHit caefyomuM cnoco6om. Or6uparor 25 x4 0,25 H. pacTBopa GHXpoMaTta Kanus,
pa36aBasOT AMCTHJAJHPOBaHHON BOAON npHGAH3HTEeAbHO A0 250 ma, nmpuauBawT 20 ma
KOHIIEHTPHPOBAHHON CePHOH KHCJIOTHI, NEePEMELIHBAIOT H NOCJe OXJaxXAeHHs THTPYIOT
pacTBopoM coti Mopa, npu6aBHB 2—3 KanJH pacTeopa ¢eppoHHa WIH 5 KaneJab pacTBopa
N-dbeHHNAaHTPAHUNOBOH KHCJIOTHI.

deppour, wnpukarop. PactBopsiior. 1,485 2 Mmonoruaparta 1,10-penantponnHa u
0,695 ¢ FeSO,-7H,0 u. a. a. B AucTHAAHpOBaHHON Boje H pa3bapasioT Ao 100 ma.

% N-Denuranmpanuirosas Kucaoma, wHaukatop. PactBopsiior 0,25 2 peakTuBa
8512 ma 0,1 H. pacTBOpa efKoro Harpa M pas3baBisIOT AUCTHJAJHPOBAHHOH BoOAOH M0
250 ma ¥.

Xon onpepenenusi. CHIbHO 3arpsi3HeHHble BOJABI pas36aBJsiiOT Nepej
onpele/eHHeM TakK, YTOObl Ha OKHCJIEHHe pacXofoBajioch He 6osee 50 %
npubaBiseMoro OMXpomara.

Or6upaior 20 msa npobbl (MM MeHbUIMH ee 0ObeM, AOBEACHHBIH 10
20 M JHCTHIJIMPOBAaHHOH BOAOH) H MOMEILAIOT B KPYTJIOAOHHYIO KOJOY
ans kunsyenus. [Ipubasasior 10 x2 0,25 H. pacTtBopa 6MXpoMaTa KaJud,
0,4 e cyasdara prytu (II) **, 0,4 e cyabdara cepebpa, CTEK/IsHHbIE
ILaPUKU HJH KycodyeK meM3bl. CMech nepeMelidBalOT U OCTOPOXKHO MpPH-
JUBAIOT K Heil 30 M4 KOHLEHTPUPOBAHHOH CEPHOH KHCJIOTHI, MOCJE YEro
BCTaBJ/ISIOT B KOJOY NpPHILIHGOBAHHBIA OOpaTHBIA XOJIOAMJBHHK H KH-
nATAT 2 4. 3aTeM OXJaXJalT, OTCOCAUHSIOT XOJOAUJBHHK, MPUJIHBAIOT
B K00y 100 M2 QUCTHAIMPOBAHHOH BOJABI, CMeChb CHOBa OXJaXJaloT,

*Jlypbre 10. 10, Pub6su HKOBa A. M., XuMuyeckuil aHaau3 NpOH3BOJ-

CTBeHHbIX cTOYHHIX BOj, Max. «Xumus», 1966, ctp. 41. .
** TIpu GoapuiOM cojepXKaHHH XJOPHAOB B NpoGe KOJNHYeCTBO NpPHOaBJIsieMOro
cyabpara prytu(II) yBennuuBaoT (cM. «Melaloumine BAUSHHSAN).
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npubasisiior 2—3 KamIH paciBopa ¢eppoHHa HJIM b Kameab pacTBopa
N-peHHTaHTPAHHUJIOBOH KHMCJAOTH U THTPYIOT M30BITOK OMXpOMata THUTPO-
BAHHBIM PacTBOpPOM cojgd Mopa 10 M3MeHEHUs] OKpackHu HHJHKaTopa.
[TapansiensHO NpPOBOAAT XOJOCTOH ONBIT ¢ 20 M JUCTHJIMPOBAaHHOH
BOJBI.
Pacuer. BuxpomatHyio okuciaseMoctb (x) B me O/a2 BBIYHCASIOT
no ¢gopmy.e:

(@— b) £.0,25.8.1000 2000 (a — b) k

rie a — obweM pacrBopa coau Mopa, M3pacxofoBaHHOH Ha XOJOCTOH ONLIT, MA; b —
o6veM pacTBopa cosau Mopa, uU3pacXxofoBaHHO! Ha TUTpoBaHHe NMpoGHl, M4, k — nomnpa-
BOYHBII KO3(h@HUIMEHT AN NMPUBEACHHsS KOHIEHTpAllMM pacTBopa colm Mopa K To4YHO
0,25 H.; V — obpem npoQhl, B3ATOR /1 onpefeseHusi, #4; 8 — 3KBHBaJIEHT KHCJIOPOAA.

OkpyrjeHue pe3yibTaToB

Huanason, m2/2 . . . . 100—200 200—500 500—1000 1000—2000
Oxpyraenue, me/a . . . 5 10 20 50

Kak 06b1/10 cKasaHO BbIlle, 3TUM CIIOCOOOM MOXKHO ONpENeNsiTb OKHC-
JsieMOCTb M MeHee 3arpsisHeHHbIX BoOJj (20—100 me O/a). Oxucienue
torjga nposogat 0,025 H. pacTBopoM OMXpoMaTa Kasus, a mocjegyolee
tHTpoBaHue 0,025 H. pactBopoM cosu Mopa. Pacuer Begercs mo ToH xe
dopmy.ie ¢ 3amenort 0,25 B uncsautese Ha 0,025. TouyHOCTH mOsTydYaeMbix
pe3ysnbTaToB He mpeBblmaer +10%, ¥ HX COOTBETCTBEHHO OKPYIJISIOT.
Cnenyet yuectb, 4To npH pabote ¢ 0,025 H. pacTBopoM 6uXpoMaTta Kajaus
MaJjedlive 3arpsisHeHUs KOJIObI, XOJIOAMJIbHHKA MU TNp. OpraHH4YecKUMH
BellleCTBAMU NPHUBOAAT K O4YeHb OOJIBbIIMM OLIMOKaM.

[lepmanranaTtHas okucasemoctb (meton Kybeas)

Meton OcHOBaH Ha OKHCJIEHHH BeleCTB, MPUCYTCTBYIOIUX B mpobe
Bogel, 0,01 H. pacTBOpOM nepMaHraHata KaJiisli B CEPHOKHMCJOH cpefe
NpH KUNSTYEHHH.

Be3 pasbaBiieHuss MOXKHO OMpefessiTh OKucjaseMocTb jao 10 me Ofa.
Hausrbiciiee momyctuMoe pasbaBiieHHe 1po6 — JecsiTHKpaTHoe. ITO
O3HayaeT, YTO METOJ, MOXHO HCNOJb30BATb TOJABKO AJsl MpoO, OKHCJsie-
MOCTb KOTOpHIX HHxke 100 me O/a.

Mewaomue BausHusa. Ilpu onpelesieHHH OKHC/ISEMOCTH, AAOLIEH
NpUOIH3UTEIbHOE NPENCTABJEHHE O COHEpPIKAHHH B Npobe OKHCJISEMBIX
OpraHM4YecKHX BellecTB, Bce Ke He0OXOAUMO YCTPaHUTh MellAtoli e BJIH -
HHSI HEOpraHHYeCKUX cOeJuHHeHHH, TaKxe OKHC/AUHMXCH NpH Ompe-
AeneHHH. K TakuM coejudHeHMSM OTHOCATCS XJOPHIBI, CYJbOHUIHI,
HUTpuABI, Kene30(II). Korma KoHueHTpauuss XJOpHAOB JAaxe Imocie
pasbaBJiennsi npoGul npesbimaer 300 ue/a, npubasasior 0,4 e cyiabdarta
prytu(Il), kak npu Onpejie/ieHHH 6HXp0MaTHOH OKHC/JISIEMOCTH.
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JKeneso(1I), cepoBogopon, cynbduabpl ¥ HUTPUTHL CJAEAYET OMpefe-
JISATh OTAENBHO, a Pe3yJIbTaT, MepecuuTaHHbil Ha oKHcasieMocTb (me O/a),
BBIYECTb U3 HAHJEHHOH BEJUYHUHBI OKUCJSIEMOCTH NPOOHI:

1 me H,S coorBerctByer 0,47 me O;

1 me NO; coorBerctByer 0,35 me O;
1 me Fe** cootBerctByer 0,14 me O.

Annapamypa

I120cKk000HHbIE KOADBL INST KHIIsTUeHHS] eMKocThio oT 250 10 300 x4, npefiHa3HAYEHHbIE
TOJIbKO AJSl onpelesieHHsl oKucasgeMocTH. HoBble Ko/i6bl Jo/KHBI ObITh 06pa6oTaHbl rops-
YHM DacTBOPOM NepMaHraHara.

Cmekasrtble wWapuky WIH 000JCHEHHAA Nem3a.

Pearxmuasst

Cepras Kucaoma, pasbasiieHHbll pacTBop. [Ipu6aBasiorT npH nepememinBanuu 1 06bpeM
96% -Hoit HoSO,4 u. A. a. K 2 o6beMaM AMCTH/VIHPOBaHHOM BoAwl. K nosyueHHoMy pac-
TBOPY IpH TeMneparype okoJio 40° C gobasasior 0,01 H. pacTBop nepmanrasara Ao cjaabo-
pP030BOH OKpacKH.

Laseresasn Kucaoma, 0,1 . u 0,01 H. pacTBOPHI.

OcHoBHoO# pacTBop. PacrBopsior 6,3030 ¢ (COOH), -2H,0 u. a. a. B pa3s-
6assienHo# (1 : 15) cepHoit Kucaore u AosoisaT o6bvem npu 20° C go 1 2. Pacteop coxpa-
HAIOT B TeMHOH OyTblM, OH YCTOMUYHB OKOJIO MOJYTroAa.

Pa6ouyu#nt pactsop. Hosogar 100 x2 0,1 H. ocHOBHOrO pacTBopa liaBeJe-
BOoH KHCJ0TH A0 1 2 pasbaBaenuno#t (1 : 15) cepHoil kucaotoit. THTpoBaHHBIH pacTBOp
MOXHO Takxe NPHroroBuTb pactopeHneMm 0,6303 e (COOH),-2H,O u. A. a. B pasbaB-
JgeHHoHi (1l : 15) cepHoit KHcaoTe M JoBefleHHeM obbeMa KHC/JI0TOH g0 1 4.

Ilepmanearam kaaus, npubnusutenbgo 0,1 1. u 0,01 H. pacTBOpHL.

OcHoBHO#l pacrtBsop. PactBopsiior 3,2 @ KMnO4 B 1 2 AHCTHINHPOBAHHOH
BoAbl. PacTBop coxpaHsAIOT B TeMHOH OYTbiM, H3pelxa NepeMelllHBasi; €0 MOXHO NpH-
MEHSITb HE paHbllie YyeM yepe3 2—3 HellellH NOCJ€ NPHTOTOBJIEHHS.

Pa6ouu#ti pactsop. B mepuyio Koinby emxoctbio | 2 or6upaiot 110 ma
OTCTOSIBLIETOCSI OCHOBHOTO pacTBOpa MepMaHraHata XKajuss H pas6aBisioT 10 MeTKH
AHCTH/IHpoBaHHOK Bojo#. [locsie HecKONbKHX AHell KOHLUEHTPAUHIO pacTBopa Koppek-
THPYIOT TaK, 4ToObl nMonpaBKa K THTPY Owblia paeua 1,00. Hdas sToro B Koy, B KOTOPOH
onpefle/iiOT OKHCASIeMOCTb, noMemaoT 100 42 JHCTHATHPOBAHHOM BOJbI, He cofepxKaluei
OpPraHMYecKHX BellleCTB (MOXKHO HCMOJIb30BaTh OTTHTPOBAHHYIO NPo6y mocJje onpeeeHus
OKHC/IsIeMOCTH), npubasisioT 10 #2 0,01 H. pacTBopa maseseBoit KHCJAOTH H O mA pas-
6aB/ieHHOH CepHOM KHCJOTHI (KHCJOTY He mpHGaBJISIOT, KOrja HCNoJb3YIT OTTHTPOBAaH-
HyI0 1po6y nocJe onpeAejeHust okHcaAsieMocTH). CMech HarpeBaloT JO XHIEHHs H THTPYIOT
pacTBOpOM NepMaHraHata Kajus Jo caabo-po3oBoil OKpackH.

B cooTBeTCTBHH € pe3y/IbTaToM THTPOBAHHS, eC/k nonpasKa K ToyHo 0,01 H. pacTBOpy
otinyaercsi oT 1,00 6osblie yem Ha * 0,05, pacTBOp KOPPEKTHPYIOT TaK, YTOOH! MoNpaBKa
6bl1a paBHa 1,00. [t 3Toro pacTBOp COOTBETCTBEHHO Pa36aBJisiOT HJIH KOHLUEHTPHPYIOT.
Turp pacTBopa nmepmanrasara cjefyeT npoBepsTh 10 KpaliHeil Mepe OfMH Pa3 B HEJEJIO.

Boda 0as pasbasrenus. [ns pa3GaBieHHsi NPo6 NPHMEHSIOT AHCTH/JIHPOBAHHYIO
BOAY (MM OHAMCTH/JSAT), He COAEPIKALLYI0 OKHC/SIOIHX BElIeCTB.

Xoa omnpepeneHusi. B Koa6Gy mnoMemamT HECKOJbKO CTEKJISHHBIX
mapukKoB M BHocaT 100 x4 npoObl (mocsie ABYX4YacOBOrO OTCTaWBaHHsA)
HJIM MeHblllee ee KOJHUECTBO, foBefeHHoe 10 100 m.4 AHCTHJIMPOBaHHOH
BOJOH 1/ pa3baBjieHUsi, NPUJIUBAIOT 5 ma pa3baBJIeHHOH CepHOH KHC-
JoTel ¥ 20 m2 0,01 H. pacTBopa nepMaHraHata KaJjus. CMechb HarpeBaloT
TaK, YTOObl OHA 3aKumnena yepes 5 munw M Kunstsat TodHo 10 mur. K ro-
psiveMy pactBopy npubasasior 20 x4 0,01 H. pacTBOpa IaBeneBOH KHUC-

78



J10Tbl. O6ecuBeUYEeHHYI0 CMech TUTPYIOT ropsiuedl (nyyiie npu 80—90° C)
0,01 H. pacTBOpOM NepMaHraHaTta Ka/JHus A0 PO30BOrO OKpalIUBaHHUS.
TemnepaTypa cMecd NpU TUTPOBaHMHM He JoJkKHA najgath HHxke 80° C.
| I3pacxogoBaHHOE KOJHYECTBO NEpPMAaHraHarta OTCUHTBHIBAIOT C TOYHOCTDHIO
JJo 0,05 ma.

OnHOBpEMEHHO CTaBAT XOJIOCTOH OMbIT C BOJOHM A/s1 pas3baBiieHHUS.

Ecau pactBop npu KumsueHHH oOeclBETHTCS UJH nobypeer, ompene-
JeHue MOBTOPSAIOT ¢ pasbaBjeHHOH mnpoboii. OmnpeneseHde MOBTOPSIOT
H TOrja, KOrja nepMaHraHata pacxopyercsi 6osiee 60% pgo6aBiieHHOro
KOJIMYecTBa, T. €. pacXoA Ha TUTpoBaHHe mpesbiiaer 12 ma. IIpu tuTpO-
BaHUU pa30aBjeHHBIX NMPO0 He NOMKHO ObITb H3PacXxOJOBAaHO MeEHbIIIE
20% pmobGaBjseHHOro KoJuYecTBa INepMaHraHarta, T. €. MeHblie 4 Mma.

. s xomoctoét npobul 6epyt 100 m2 nna pasbaByeHusi Boasl U obpa-
0aThIBaIOT ee TAaK XKe, KaK M aHanusupyeMmyw npoby. Pacxox 0,01 H.
nepMaHraHata He JAOJiKeH npeBblliath 0,2 ma.

Pacuer. OxkucasgeMocts mo Kyb6enio (x) B M2 O/2 BHYHCISAIOT NO

dopmyne: - -
(@—b)k-0,01.8.1000 _ (a—b)k-80 _
V.o _ o %

rie a — o6beM 0,01 H. pacTBopa nmepmaHrasata KaJjHsi, H3pacXxOLOBaHHOTO Ha THTpO-
BaHue npobbl, #4; b — o6beMm 0,01 H. pacTBopa nepMaHraHara Kajusi, H3paCXOLOBaHHOTO
Ha THTPOBAaHHE XOJOCTOH npobbl, Ma; Bk — nonpaBouHblil KO3(P(PHUHEHT K HOPMAJbLHOCTH
pacTBopa mepMaHrasara kKanusi; V — o6pem npobel, B3ATOH /i aHa/Au3a, MA; 8 — 3KBH-
BaJIEHT KHCJ0OpOJa.

Korza nompaBka K TUTPy pacTBopa NepMaHraHaTa HMeeT 3HayeHHUe
ot 0,995 no 1,005 npH BEIUUCAEHHH Pe3y/IbTATOB €€ MOKHO He YUYUTHIBATD.

OkpyrJaeHue pe3yabtaToB. Pe3ybTaThl OKPYIJASAOT ¢ TOUHOCTBIO 10 0,1
npu 3HaueHusix okucasieMoctd ot 0 mo 10 me O/2 u go 1 npu 3HaYeHHsIX
ot 10 po 100 me O/a.

% buxpomatHas oKuC/JIsieMOCTb, YCKOpPeHHBbI# meTop *

ITOT MeTo]| NpeAHa3HAUYeH AJsi NMOCTOSHHBIX €XKeIHEBHbIX aHaJU30B,
MPOBOJMMBIX C LE/JBbI0 KOHTPOJIS 3a paboTOH OUHUCTHBIX COOPYKEHHH HJIH
3a COCTOSIHHEM BOJbl B BojoeMe. Pe3yabTaThl onpeaeneHus, Kak npasHJo,
MOJy4aloTCsd HEeCKOJAbKO 0ojiee HU3KHUMH, YeM MNpU TNOJb30BAHUU H3J0-
JKEHHBIM Bbille apOMTpaxKHBIM METOJOM, HO OHHU OOBIYHO JAOCTATOYHO
XOpOUIO BOCNPOU3BOAUMEI. PekoMeHayeTcsi mnepHOAHYECKH TNPOBOAMTD
onpefeneHHss 0OOMMH MeETOJaMH, YCKOPEHHbIM U apOMTPaxKHBIM, 14
HaXOXJIEHUs TMNpHOaU3UTeNbHOro Ko3hdHuuHenta nepecyera. Cienyer
YUHTHIBATb, YTO PACXOXKACHUS MeXAy pe3yJbTaTaMd 000HMX METOLOB
0COOEHHO BeJIMKH, KOrjaa npoba coJep:KHUT TPYAHO OKUC/ISEMbIE BeIIECTBa,
TaKHe, KaK YKCyCHas KHCJOTa, ajnaHuH, OeH30 U T. 1.

I‘JIaBHasi 0cOOEHHOCTb 3TOr0 MeTOfa — IOBBIIIEHHASS KOHUEHTpPauHs
cepHod KHcaoThl. HarpeBanus u3BHe He TpeOyercsi, TeMnepaTtypa INOBbHI-

* Meron npennoxed cnenuanucramu I'IP, cm. Ausgewilte Methoden der Wasser-
untersuchung, Inst. der Wasserwirtschaft, Berlm 1965.
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laeTcsl 3a CYeT TemJia, BhbIAEJISIOUIErocs NPH CMELIEHHH BOAbI C KOH-
IIEHTPUPOBAHHOH CEPHOH KHCJIOTOH.

Xon onpenesennsi. Eciy OKHCISI€EMOCT aHAJH3UPYEMOM BOJBI JIEXKHUT
B npepenax 500—4000 xe O/a, GepyT ans aHanusa | ma npolbbl; ecJH
okucaseMoctb 50—500 me O/, ot6upaloT 5 ma npobbi; KOrja OKHC/sie-
MocTb Boille 4000 xe O/2, npoby npeaBapUTeNbHO Pas3baBJ/IsIOT; €CJIH XKe
okHcJsieMocTb HMxKe 50 me O/a, MeTo] 3TOT NMPHMEHSTb HeJb3sl.

B npo6y BBogat 2,5 ma 0,25 H. pacTBopa 6MXpoMaTa KaJjiksi, 3aTeM
0,22 cyabdara pryTH (II) 1 npy nepeMemIMBaHHH — KOHIEHTPHPOBAHHYIO
CepHyI0 KHcaoTy (7,5 ma Ha 1 ma ipobbl, 15 M2 HA b manipobel). [Ipu 3TOM
TeMrnepaTtypa pacteopa nogHuMaercs Boime 100° C. Uepes 2 mun oxmnax-
Jal0T pacTBop A0 KOMHATHOH TeMnepaTtypsl, nNpuaHBaot 100 xa guctui-
MTUPOBAHHOH BOJbI H THTPYIOT H3GBITOK GHXpOMaTa, KaK B apOHTPaXKHOM
MeToje.

Pacuer jenalor Tak e, KaK ONHcaHO BhLe (cM. cTp. 77).%

PACTBOPEHHBIA KHCJIOPOJ

Boga, conpHkacaomascsi ¢ BO34yXOM, COAEPXKHT KHCJOPOJ B paBHO-
BECHOH KOHLEHTpalMH, 3aBHUCsIEeH OT aTMocdepHOro JAaBjieHHs, TeMIe-
paTtyphbl U cOJepKaHUs pPacTBOPEHHBIX B Boje coJjiedl. 3HAaueHUsI paBHO-
BECHbIX KOHLEHTpAaUU# KHCJIOpOAAa B AUCTHJJIMPOBAHHOH BOJAe, KoTopas
IPH HOPMAaJIbHOM JaBJ€HHH CONpHKAcaercsi ¢ BO3AYXOM, COAEpKalHM
20,9% xHucaopoaa, He cogepxamuM CO, M HacbilleHHbIM BOASIHBIM
napoM, npHeejeHbl B Tabsa. 9 (cM. cTp. 88).

OTK/IOHEHUs AeHCTBHTE/NbHOH KOHIEHTPAUHH KHCJIOpOJa OT PaBHO-
BECHOH BBI3bIBAIOTCSA: (PU3HYECKHMH BJIMSIHHSIMH, HanpuUMep pe3KHM
U3MeHEeHHeM 6ap0MeTqueCKoro JaBJIeHHs, H3MEHEHHEM .TeMnepaTyphl
BOJABI, aspauyell BOAbl B NMJOTHHAX H T. I.; GU3UKO-XUMHUECKHUMH BJIHS-
HHSIMH, HanpHMep MOrJOLUIeHUEM Knc.nopona NpU 3JE€KTPOXUMHUUECKOH
KOPPO3HH MeTa/JIOB U 1noTpebjieHHeM ero Ha XHUMHUecKoe OKHMCIeHHe
BEIleCTB, COAepKAIlUXCSl B BOJE MJIM CONpHKacalomUXcs ¢ HeH; OHOXH-
MHUECKHMH BJIUSIHHUSIMH, KOTOpble B €CTEeCTBEHHBIX YCJOBHSIX mnpeobJia-
JaloT, KakK, HanpuMep, notpebjieHHeM KHcI0poJa NMpU a3poOHOM pasJio-
)KEHHH OpTaHHYEeCKHX BellecTB HJH, Hao00poT, BhiJe/JeHHEM KHCJIOPOAa
npu norJjowmenun CO, opraHu3MaMH.

Cojepxanue KHCJOPOAA HMeeT 3HAueHHe NPH OLlEHKe KayecTBa Io-
BCPXHOCTHBIX BOJl, HEKOTOPbIX CTOUHBbIX BOJ, NPH OLLEHKE H KOHTPOJe
paboThl CTaHUHMH OHOJIOTHUECKOH OUYHCTKH, a TaK¥Ke IPH HCC/IeJOBaHHHU
KOPPO3HOHHBIX CBOHCTB BoAK. KHC/OpOA OOLIKHOBEHHO HE ONpeJensieTcs
NpH aHaju3e NUTbeBLIX, TPYHTOBLIX H OOJILIIHHCTBA HEOYHIIEHHBIX CTOY-
HbIX BOJ.

s onpepeneHusi pacTBOPEHHOrO KHCJIOpPOAa HCHOJb3yeTcs:i HOAO-
MeTpHYecKHH MeroA. Ero MoXKHO npHUMeHATb U B Ja6OpaTOpHLIX, U B I1O-
JeBbIX ycJroBHsX. [lonsporpaduueckuM METOAOM MOXKHO I10/1b30BaThCs
A5 ObICTPOrO MacCOBOrO ompepeneHHsi B Jjabopatopu. B mnoseBbix
YCJIOBHAX MOXHO TaKXKe€ HCIOJIb30BATh 3/JEKTPOMETPHUECKHH METOA
C NpHMEHEHHEM aBTOMAaTHYECKH JelcTByroulero npubopa («30HAA»),
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colepxKallero crneyuanbHylo MeMOpaHy, 2J€KTPOALI U PacTBOP 3JIEKTPO-
auta. THN 3THX 3/eKTPOJOB NOKa He yHHbHUHpoBaH. KanuGpoBky
3JIEKTPOJOB CJeAyeT MPOBOJAUTb HOAOMETPHUECKHUM METOMAOM,

Pesysbrar omnpenenenusi KHUCJIOpPOAA BHIPaXKAalT B MUJJIMrpaMMax
kucaopoga (O,) Ha | 2 BOAbl, HHOTJAA TaK¥Ke C YKa3aHUEM HaCHILleHHS
KHCJIOPOJOM (B MPOLEHTaX) N0 OTHOLIEHHIO K €ro PaBHOBECHOH KOHIEH-
TpaIUH.

Hopomerpuueckoe onpejenseHne no BuHkaepy

Onpenenende KHCJIOpOZAa OCHOBaHO Ha peaKUHMH DaCTBOPEHHOT O
KHCJIOpOAa ¢ THApPOoOoKHchio MapraHua (II) m Ha MopoMerpuyeckoM ompe-
AeJleHHH 00pa30BaBIUMXCSl BBICIIMX IO CTENEeHH OKUCJIEHHS COefUHEeHHH
MapraHua. /IBa H3/10:KeHHBIX HHUIKE BapHaHTa ONpefeseHHs pa3jiHyaloTcs
JIMLIb TEXHHKOH BbINOJHEHHsi. BapuaHT A npHurofeH Ajsi MaccoBBIX Ompe-
JeJIeHHH, TaK KaK OH NpOoLle; ero HaJ0 NMPUMEHSTh TOJbKO TOTja, KOTHAa
0CaJiOK THIAPOOKHCEH MapraHua MOXeT ObITb MOJHOCTbIO OTAEJeH OT
pacTBopa orcTauBaHdeM. Bapuant b npuMeHnsiercs B TOM ciaydae, KOrja
OCaJIOK MOJIHOCTBIO He OTAEJNSeTCs, a TaKKe NPH yCTPaHEHHH HEKOTOPhIX
MellallUX BJAHAHUH, KaK 3TO yKa3aHO HHXKe.

TounocTb ompenenenus pacTBOPEHHOrO KHCJOposa 0O0MMH MeTOAaMH
poctvraer ajas 4ydcrteix BoA =+0,05 me/a. Ilpn ananuse 3arpsisHeHHBIX
MJIH CTOYHBIX BOJ oliMOKa ompeseneHdss HHOrAa npesbiliaer +0,1 me/a.
OnHcaHHBIMH METOJZAMHM MOXKHO ONpelNeMTh KHCJIOPOA NPH KOHIEHTpa-
uud 0,2—0,3 me/a. Idna onpepenends O6ojiee HU3KHX KOHIEHTpaUMH
HeOOXOAUMO NpPHMEHSITb CIelHabHbIH MeTOR.

[Ipo6el Assi onpepeneHds KUcAOpOAa OTOMpPAOT B TaK Ha3biBaeMble
KHCJIOPOJHbIE CKJASHKH (B HCKJIOUHMTEJIBHBIX. CIydYasiX — B OyTHIJIH
eMKOCcTblo 1 .); Koraa nepepn (ukcainuedl Hag0 yCTPAaHHTb MellalolliHe
BJIHAHHS). Bo BpemMsa or6opa npoObl B ropso OyThIIH BCTaBJSAIOT Clie-
LMa/IbHYI0O HAacaiKy M OyTbUIb NMOTPYKAIOT HUXKE YPOBHS BOABI, IJe ee
OCTaBJISIIOT 10 HanoJsHeHusi. Hacapky Hapo BelHMMath nox Bojod. [Ipu
0TOOpe CrHeuHaJbHBIM NPUGOPOM HJHM H3 KpaHOB mpoly cjejyer HaJu-
BaTb Yepe3 pe3HHOBYIO TPYOKY HAa AHO KHUCJOPOAHOH CKJASIHKH H IOCje
HalOJIHEHHUS OCTaBJSTb HEKOTOpoe BpeMst B TOKe BOAbl. HeMensneHHo
nocae oréopa npoObl KHCAOpOA (PUKCHPYIOT (CM. «XOX ONpefeseHHUs»).

Mewatomue BausHus. [Ipu onpeieneHnu Kucjaopojia MemlaroLiye
BJMSIHHSI OKas3blBalOT JiloOble H3MeHeHHs KOHUEHTpauuH KHCI0pOAa
B npobe B mepuoj Mexay oTO0pOM H ¢pHKcaluei, a TakKxke H3MEHEHHS
cocTaBa OcajKa THAPOOKHCEH MapraHiia B NepHOL ¢ MOMeHTa UX o6paso-
BaHMSI N0 OnpeneseHHsi TUTpoBaHHeM. Hekotopnle BelliecTBa, cogepKa-
Hecss B npobe aHAJIM3HPyeMOH BOAbl, MOTYT OKa3aTb Mellaollee jeH-
CTBHE TeM, 4TO aJcOpOUPYIOT HOJ HA CBOEH MOBEPXHOCTH MJIH XHUMHUYECKH
B3aUMOJEHCTBYIOT ¢ HUM. VI3MeHeHHe KOHILEHTPAHU KHCJIOPOJa B EPHOL
BpeMeHH MexJay OT60poM mnpoObl H BbIMafieHHeM ocajKa THIPOOKHCH
Mmapranua(Il) Boi3biBaercsi noBhIIEHHEM TeMiepaTypbl 0TOOpaHHON 1P OOHI
XHMHYECKHM HJH OGHOXHMHYECKHM 'noTpe6GieHHeM KHCJI0poAa HJH €ro
obpa3oBaHHeM. [Tosatomy B npobe, 0TOGpaHHOH AJisi ONpejeNeHust KHC-
jopoja, ero HeoGXOAMMO HEMENJIEHHO nocJie oT6opa (PUKCHPOBATH, NPH-
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6aBJisiss pactBop cyJbara MapraHua (II) u 3aTem pacrtBop eakoro ka/u
JJIs1 OCaxKJIEHHS.

Ecau B mpobe uMeercss 60/blLIOE KOJMHYECTBO B3BELIEHHBIX BeLeCTB,
HeO6XOAMMO B HEKOTOPBIX CJy4YasiX HUX YCTPaHHUTb mnepen ¢ukcauHen
Kucaopona. BaseunleHHble BeliecTBa MOryT B KHCJIOH cpene aacopObupo-
BaTb 3JI€MEHTapHBIH HUOJA M TeM CHU3UTL pe3yJibTaT ONpENeJeHUs, KpoMe
TOrO, OHH MOT'YyT MelllaTb BU3yaJbHOMY OIpeleNeHHI0 TOYKU nepexona
OKpacKH MNpPHU TUTPOBAHUH.

Hdnsi yctpaHeHHsl MellalollMX BJAUSHUH CcaefyeT NPOBOAUTb OITHCAH-
Hble HMXKE OlepalHH, KOTopble YaCTHYHO U3MEHSIOT XOJ ABYX OCHOBHBIX
onpenenéHuit kucmopoga (BapuaHtel A U bB).

a) Ecau Her omaceHHsl, YTO KOHUEHTpPaUUs KHCJIOpOJa B pe3yJbTate
O6MOXUMHYECKHX MPOLLECCOB MOXKET CHU3UTBbCS, NMpPob6y OCBETJHIOT FMAPO-
okMcblo ajioMuHHsA. CrekasiHHyl0 OyTblIb eMKocTbio 1 2 ¢ nputepToH
npoOKOH HaNOJMHSAIOT JOBEPXY Npo6oil ¢ NOMOLLbIO cellHaJbHOM HacalKH.
[Tunerko#t nmpubasasior 10 s 10%-Horo pactBopa cynbdata aarOMHHHUS
u kaaus [10 2 KAl (SO,),-12H,0 pactBOpsioT B AUCTUIIHUPOBAaHHOM
Bojie U 10BOASIT 06beM 10 100 #a] ¥ 2 M2 KOHIIEHTPUPOBAHHOTO pacTBOpa
aMMuaka. byTeiib 3akpeiBaloT nputepTodl Npo6KOH Tak, YTOObl B HeH
He O0CTaBaJioCh NY3bIPbKOB BO3[yXa, NEepeBOpayYUBaOT U NEPEMELINBAIOT
cogepxuMoe npuMepHo 1 mun. OOpasoBaBlIEMycCs OCajKy HalOT OT-
crosatbcsa. [Ipo6y He caenyer OCTaBJAsAITH Ha NPSIMOM COJHEUHOM CBETY
uad BOMM3M HCTOYHMKa Temsa. Uepe3 10 mun npospaynyio npoby Haj
OCaJKOM MNepeBOAAT CH(GOHOM B KHCJOPOJHYIO CKJASIHKY. Bo usbexanue
oborallleHHs NMpobObl KHCJOPOAOM BO3lyXa KOHel cudoHa IOMEILAIT Ha
JHO KHUCJOPOJHOH CKJISIHKH M MEJJIEHHO HaIOJIHAIOT CK/ASHKY pacTBOPOM
J0 TeX Iop, NOKa He nepereyer Nno KpahHell Mepe oaHa TPeTb COAEPHKH-
Moro OyThIIKM. 3aTeM cH(OH BLIHUMAIOT U KHCJI0OPOL (PUKCHPYIOT, Kak
onmucaHo B BapuaHtax A uau bB.

6) Ilpo6bl, comep:kaliHe MJOXO OcCa)Kjalolidecsi B3BelLIeHHbIEe Bellle-
CTBa, KOTOpPbi€ MOTYT BBI3BAaTb CHHXKEHHE KOHIEHTpPalUH KHCIopoJa
BCJEACTBUE WHTEHCUBHOH KHU3HEIeATeJbHOCTH MHKPOOPraHU3MOB, He-
00XOAMMO OCBeT/NISATb INPU OJHOBPEMEHHOM IpPHOABJE€HHH TOKCUYHOIO
BelllecTBa. [Ipo6y oT6UpaOT, KakK U B MNpeAbIAylieM cJiaydae, B OyTblIb
eMKoCTbIo | 2, cHabxeHHylo npurepTod npobkoi. Cpasy mocsae orbopa
K Hell npubasasioT 10 x4 pacTBopa cyJbpaMHHOBOH KHUCJIOTH U XJOpHJIA
pryts (IT) [32 2 cyabdamusoBoit kuciorer NH,SO,H pacrBopsior
B 450 m. pucTuaIMpOBaHHOM BoAbl; 54 2 xnopuma pryTH (II) pacrBopsior
npu HarpeBaHUH TaKxke B 450 ma qucTUIIMPOBaHHOH BOAbl; 06a pacTBopa
CMEeHIMBAIOT M JIOBOAAT AMCTUJIUPOBaHHOU Bomoil mo 1 2], a Takxke 10 ua
10%-Horo pacrBopa cyabtaTa aJIOMHHUS U Kajusi. PeakTHBB MOXKHO
BHeCTH B OyThblIb H A0 oTOopa npobbi. Ilocne HamosHenusi GyTHLIb 3a-
KPbIBAIOT NpPHTEpTOH NPOOKOHM, He ocTaBjss Ny3bIpbKOB BO3AyXa, H
COZIepKMMOE XOpOUIO NepeMelinBaT, NepeBopayuBasi OyThlIb. 3aTeM
npu6aBasioT 5 Ma 2 H. pacrBopa eakoro Hatpa (80 ¢ NaOH u. 1. a.
pacTBOpPSIIOT B AUCTU/JIMPOBAHHOH BoOJe M JAOBOASAT A0 1 4), OyThuIb
3aKpbIBAIOT U COZepXKUMOe nepeMellinBaloT npumepHo 1 mux. Kucnopon
onpenensiercss no BapHaHTy b.
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B) [IpoObl, comepxKallie XOpOIIO Oca}JamoliHecss B3BeLIEHHbIE Be-
WCCTBA, KOTOPBIE MOTYT CHHU3UTb KOHIEHTpPAUHIO PACTBOPEHHOrO0 KHC-
JOpoJia BCJIEJCTBHE HHTEHCHUBHOH XXM3HENESITeJbHOCTH MHKpPOOpPTaHHU3-
MOB, NMOATOTaBJIMBAIOT K ONpeleNeHH0 npHOaB/eHHEM pacTBOpa CYJb-
pata Mepu (II), cynbdhaMHHOBOH KHCJIOTBI H OTCTaMBaHHeM. Takylo noj-
I'OTOBKY NpPOBOJASIT, HalpuMep, NMPU aHajH3e BOJBbI, COAEpIKalled aKTHUB-
npil M. IIpoOy oT6uparoT cneuHasbHOH Hacajkod B OyThlJIb €MKOCTBIO
| 2 c npurepToit npo6Koi. 1o oT60pa HaH cpa3y nocsae 0t6opa B OyThlab
npubasaswtT 10 ma pactBopa cynbdara Mepu (II) u cynbdamuHOBOH
KkHcaoThI (32 e cynbdaMuHoBOH Kuca0TE NH ,SOgH pacrsopsitor B 450 m4
AuctuaaupoBaHHoi Boapl; 50 e CuSO, -5H ,O pactBopsoTTakke B 450 M
JAHCTHJIIMPOBAHHON BOABI; 00a pacTBOpa CMELIUMBAIOT, NpHOABJASAIOT
25 ma YKCYCHOH KHUCJOTHI U JOBOAAT 00beM A0 | 2). ByThiib 3aKphIBAIOT
npoOKOH Tak, YTOOLI MOJ Hed He OblJO My3BIPbKOB BO3AYyXa, U COAEPIKH-
MO€ MepeMelIuBalOT, HECKOJNbKO pa3 nepeBopayuBasi ee. BpeMsi orcrau-
BaHUS 3aBHCHT B JAHHOM cJjy4yae OT CBOHMCTB B3BELUEHHbLIX BELIECTB,
OJHAKO OHO JO/KHO OBITb 10 BO3MOXHOCTH HENPOIOMKHTENbHLIM.
3ateM npoby o6pabaThiBaloT cOCOOOM, ONMHMCAHHBIM B 1. «a».

OnpepeneHuio KHCJI0OpPOAA MELIAIOT TaKiKe BellecTBa, KOTOPHIE BBIJE-
JISIIOT HOJ MJIM B KHUCJOH cpene pearupymT ¢ HogoM. Okucjaende HOAMAA
IO HOja, NMPHUBOAsILEE K MOJOXKHTENbHOH OLIMOKe OnpefesaeHHUs, BHI3HI-
BAalOT, Hamnpumep, CBOGOJHBIH XJIOp, XJIOPAMHH, ABYOKHCh XJOpa, HH-
TPUTHI, GUXpOMaT, nepMaHraHat, xeneso (I1I) u MepeKHCH. BoccranosJe-
HHE Hoja 10 HOJUjAa, NMPUBOJsILEEe K OTPHLATENbHOH owHbKe onpenese-
HHS$, BBI3BIBAIOT, HanpuMep, cyabduThl U cyabduas. Hekoroprie opra-
HHYECKHE COeJMHEHHS NPUBOAAT K OTPUUATEIBLHOH olUOKe mpH omnpe-
J€JE€HHUH KHCJOpOJa, TaK KaK OHH OKHC/ASIOTCS BBIJEJEHHHIM HOJOM
HJIM pearupyloT ¢ HUM (peakUMM NpUCOeAUHeHHs M 3aMmelueHus). Heko-
TOpble HeOpraHMYecKHe BelllecTBa, B YacTHOCTH xkenaeso (II), U Hekoro-
pbie OpraHvyeckde COeAMHEHHSI BJHMAIOT Ha ONpejeseHHe, MOCKOJbKY
B LIEJIOYHOH cpelie OHH JIErKO OKHC/ASIOTCS PACTBOPEHHBIM KHCJIOPOAOM.
YKa3aHHbIE BJMSHUSL YCTPAHSIIOT CIOCOOOM, OMHMCAHHBLIM B M. «T» H «I».

r) dass npob, coaepxamux OpraHHYecKHe BeIlecTBa, JErko OKHC-
JsieMble B LIeJOYHOH cpele KHCIAOPOJOM H HOAOM — B KHCJOH cpeje,
HaHJyYlIHM siBAsieTcss XOL omnpepeneHdss mo Tepuo. Orianune 31Oro
ONpeje/eHds OT BapHaHTa b cOCTOMT B TOM, YTO mocJe (pUKCaluH KHCJIO-
poaa npoOy OCTaBJSIIOT A0 TeX MOP (,llOCTaTOIIHO 2—3 Mur OTCTaUBaHHA),
MOKa MOJ TOPJBILIKOM KHCJOPOJAHOH CKJASHKH He oOpasyercs nmpo3pau-
HBIM CJIOH; TOTYaC ke NPUOaBJSIIOT KHCJOTY, COJlepKHMOe KHCJIOPOAHOH
CKJISTHKH 6bICTpO NepesoisT B KOOy s TUTPOBAHHS H HeMeJeHHO
THUTPYIOT.

1) Ecau tpebyercsi NoBHILIEHHAs TOYHOCTb ONMpele/NeHus, Melaollee
BJIMSIHHE OPraHHYECKUX H MHUHEpaJbHBIX BelleCTB HAaXOAAT, INpPOBEIs
xosoctoit onuiT. I[IpoOy, npenHasHayeHHyl0 [JIsI XOJOCTOTO OMNbITA,
OoTOHMpaIOT OJHOBPEMEHHO C aHaJH3upyeMol npo6oii. B npobe ansa onpe-
JeJeHUs1 KUCIA0poa DUKCHPYIOT npubaB/jeHUeM 2 ma pacTBopa cynabdara
Mmapranua (II) u 2 ma pactBopa eaxoro kajau ¢ ao6aB/jeHUEM HOAMIA H
asuga (cM. ctp. 87). B KHCIOpPOAHYIO CKJASHKY JJs1 XOJOCTOTO OMNBITa
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BBOASAT TOJABKO 2 Ma pacTBOpa €IKOro Kajai c no@aB._neHHeM Hoaupa
a3uja, cyjbdaT Maprasua He npubaBasiioT. 3aTeM aHaJH3UPYyeMylo NpolOy
H pacTBOpP XOJIOCTOrO ombiTa 00pabaThiBalOT B COOTBETCTBHM C BapHaH-
ToM b, npHueM coOsi0faloT yKa3aHHble YCIOBUS H B OTHOLIEHUH BpEMEHH.
B cayuae BbieneHHs1 B X0/10CTOH npobe Hoja NocJie NOAKUCTEHHs U NpH-
O0aBJieHHS1 pacTBOpa HOAMJA €ro THUTPYIOT THOCyJbdaToM. Pacxon THO-
cyJbdaTa nepecUUTHIBAIOT Ha KHUCJOPOJ H BhipaxaioT B M2 O,/a Tak xe,
KaK M NpH onpejesieHHH KUcaopoja (U3 o6beMa npoObl BHIYUTAIOT 2 MA).
PesynbTaT X0JI0CTOTO ONBITa BBLIYUTAIOT M3 pe3yJbTaTa ONpepeeHHs.

Ecau B xosoctoii mpobe nocjie MOAKHCJEHHsS HOJ He BblaeJaseTcH,
B KoJIOy 11 THTPOBaHHs K XoJocTOH mpobe npubasnasior 25 ma 0,01 H.
pactBopa uoaa (cM. «Cynbduter», crp. 188) U 0CTaBASIOT CTOSTH CTOJBKO
JKe BpPeMEeHH, CKOJIbKO aHaJau3upyeMmyio npoby. M36eTOK HOma THTPYIOT
pactBopoM THOcynbtaTa. OZHOBpEMEHHO ONpenessioT KOJHYECTBO BBe-
IEHHOr0 HOoja THUTPOBaHHEM 25 ma pacTBopa HOAa, NPUOABJIEHHOTO
K 100 M2 OMCTHUNJIHPOBAHHOH BOABI, MOAKUCJAEHHOH D M KHUCJAOTH (AJA
pacTtBOpeHHs Hoaa). PasHocTh Mexay pe3yJsbTaTaMd OO0HX THTPOBaHUH
NOKa3blBaeT KOJHYECTBO HOAA, BOCCTAHOBJIEHHOTO BellleCTBAMH, Mella-
IOIIMMH omnpeneneHuio. DTy pas3HOCTb mepecudThiBalOT Ha Me Oy/a H
YUHUTLIBAIOT NPH pacyere pe3y/bTaTOB ONpeNeseHHSs.

% ¢) asi ycTpaHeHHs MellUalollero BJHSIHUS pas3JHYHbIX BOCCTa-
HOBHTeJell npepsaraercs chaenymouui crnocob *. HanonHSIOT CKIASIHKY
IJs1 ompejeseHusl KUCJA0OpOJa aHa/JUu3HpyeMOHl BOAOM TaK, 4YTOObl BOJA
nepetekaJsia 4yepe3 TOpJio, 3aTeM MNHMNETKaMH BBOAAT BHYTPb CKJ/SHKH
Ha kaxgapie 100 ma ee comepxumoro no 0,5 ma pasbaBaenHoi (1 : 4)
cepHOH KHUCJOTH ¥ 110 0,5 #2 pacTBOpa rUNOXJOpHTa HaTpUa **. CKAAHKY
3aKpBIBAIOT NPOOKOH Tak, 4TOOBI He OblJIO MYy3BIPHKOB BO3[yXa, H OCTaB-
JsoT ee Ha 30 Mur B TeMHOM MecTe. 3aTeM NMpPHUJHBAIOT N0 | M4 pacTBopa
pojaHuna Kanaus *** Ha xkaxzapie 100 ma copepKUMOr0O CKASAHKH s
TOro, 4ToOB YCTPaHUTh H3OBITOK THNOXJOpHTa HaTpus. CMech mepe-
MELLHBAIOT B 3aKPBITOH CKJASIHKE H JAIOT NOCTOATh ewe 10 muw.

YKa3aHHOTO KOJIHYEeCTBA pacTBOpa THIOXJOPHTa HaTPUS OOBIYHO
JOCTaTOYHO MJisi aHajW3a MOBEPXHOCTHBIX BoA. EcaM aHanusupyemasi
BOAa COAepKHUT OoJibllie BOCCTAHABJHMBAIOIIMX BeLleCTB, TO YKa3aHHOTO
KOJIYECTBAa THNOXJIOPHUTA HATPUA MOxKeT OBITb HEAOCTATOYHO /s MOJ-
HOTO OKHCJAeHHsi. [IIs NpOBEpKH HaJHUBAIOT B OTHAEJBHYIO CKJAHKY
aHaJU3HPYeMyI0 BOAy, NpHOABJASIOT yKa3aHHBIE KOJHYecTBa CEpPHOH
KMCJIOTH M pacTBOpa THAOXJIOPHUTA HATpPHs, BBOAAT Ha Kaxipie 100 ma
no 0,1 2 wogupa xanust U no 3 ma pasbaBieHHodn (1 : 4) dochopHOH

*Ross F. F.,, Water a. Woste Treatment J., 9, 528 (1964); MeTOX HecKOJbKO
H3MeHeH cneunaJmc:TaMn rAP.

** PacTBOP THMOXJIOPHUTA HAaTPHS rOTOB ST caefyiouum o6pasom. K 200 #2 pacTtBopa
cynbdarta Hatpus (250 2 KpHcTaJIMyecKoro cyabdara Hatpusd B 1 2 BOAbI) NPHOABJASIOT
30 ma 3%-HOro pactBopa rMMOXJIOpHTa HaTtpusd; 1 M4 MOJyYeHHOrO pacTBOpa A OJKeH
coorBerctBoBath 8—10 ma 0,01 H. pactBopa THOcyabdarta HaTpus. PactBOp caenyer
COXPaHATh B CKJISHKAaX W3 OPaHKeBOro CTeKja H NMepPHOAHYECKH OMNpelensTh cOfAepxka-
HHe B HeM aKTHBHOrO XJjopa.

**¥* DacTBOp POflaHHAa KaJHs FOTOBSAT caelyouiHuM o6pasoM. Pacreopsior 2 2 KSCN
B 200 ma 25%-Horo pactBopa cysbdara HaTpus.
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KMCJIOTHI, 3aKphbIBaloT NPOGKOH M mnepeMmelinBaloT. Ec/aM runoXJoptita
Obl10 npHOaBJEHO JOCTAaTOYHO, BbIiEJsieTCsl HOJ, HHaye HO3y THIIOXJIO-
pHTa YBEJHYHBAIOT. X

k) )Keneso (I1I) B KHC/I0H cpepe BoigessieT HOJ M3 pacTBopa HOAMJA.
dta peaknus obpaTHMa, NpoTeKaeT MeNJIEHHO, H KOJHYEeCTBO BhbiJeJjeH-
HOrO HMOJa 3aBHCHT OT KOHIIEHTPaUHH BeIlecTB H YCJOBHH NPOTEKaHHS
peakuud. IIpucyrcrBue xenesa (III) npuBogMT K mMOJOXKHTETBHOH
owHOKe omnpeneneHus H Melaer o0eclBEYHBAHHIO KPaXMaJIbHOTO HHJIH-
KaTopa (CHHSISI OKpacKa BOCCTaHaBJsiMBaercs). [IpH KOHIleHTpauMH Ke-
nesa (I11) uuxe 1 me/a MewaloUM BJIHSIHHEM €ro MOXKHO NpeHeOpeub,
npu 6o/iee BbICOKHX KOHUeHTpaunusax (1o 200 me/a) Mewarolnee BJAHSIHHE
xene3a (I1I) ycrpausior npubaBienveM 1 ma 40%-Horo pacrBopa
¢ropupa kaausa (40 ¢ KF-2H,O pacrBopsilor B JAHCTH/JHPOBAHHOMH
Bojfe u goBoiAT Ao 100 ma) mepex pacTBOpeHHEM OCajfKka THAPOOKHCEH
KHcjoToH. TouHoe ompefeneHHe BbAENEHHOTO HOJA TNPOBOASIT HEMen-
JIEHHO TOCJIe MOAKHC/IeHHS npoObl OLICTPHIM THTPOBAHHEM ee 10 MepBOro’
obeciiBeUHBaHUSI KpaXMaJIbHOTO HHAMKATOpa.

% Meiuaiomee Binsinue xesesa (I11I) Moxker 6biTh yCTpaHEHO TaKxke
nob6aBjenHeM ¢ochopHOH KHCJIOTH. B 3TOM cayuae ocajok THAPOOKHCEH
MapraHiia pacTBOpSIIOT He B CEPHOH HMJIH COJIsSTHOH KucJjorte, a B 25%-Ho#
¢ocopHOit KHcJoTe, BBOoAA D ma (BapuaHT A) uau 10 ma (Bapuaur b).

3) )Keneso (II), npucyrctByioliee B npobe, npH (HKCALUH KHCJO-
poza Buigeasiercs B Buae Fe (OH),, koropas pearupyer ¢ pacTBOpEHHBIM
KHca0poaoM Owictpee, ueM Mn (OH),. I1pu nocsenyromeM noaKUcaeHHH
o6pasoBaBuiasica Fe (OH), pactBopsiercs, He Bhijensisi HOJa M3 HOAMAA
KaJnusi, ocobenHo B npucyrctBuu KF uau H4PO,. B pesyabrare noay-
yaeTcs -OoTpHIlaTeNibHasi omMOKa npH onpeaeseHHd kKucjopoja. Ha Hee
MOXXHO BBECTH MONpPaBKy, Hcxoas U3 pacuera: 1 ma Fell coorBercTByer
0,14 me2 O,.

Memaromee Bausinve xesesa (II) Moxker ObIThb TakXke YCTPaHEHO
06paboTKO# THNOXJIOPHTOM H TOCJEAYIOUHM cBsi3biBatouM xenesa (I11)
(GTOPHAOM (CM. M. «€» H CK»).%

u) Hutpurel B KucsI0# cpepme, NeHCTBys Kak KaTajH3aTop, €Hocob-
CTBYIOT OKHCJIEHHIO HOJHJOB 10 HOJa KHCJIOPOJOM BO3AyXa, UTO IPHUBOAUT
K MOBBIIIEHHOMY PacXOAy THOCYJ/b(aTa U MellaeT OKOHYaHHMIO THTPOBa-
HHSl, TaK KaK OKpaCKa HHJHKaTopa yepe3 HEKOTOpOe BpeMsi BOCCTaHaB-
JIUBaercs.

JT0 Meluajollee BJIHSTHHE YCTPAHSIOT B OOOHX BapHaHTaX aHa/u3a
(A u B) TeM, uTo B pacTBOpPH €QKOro Ka/Jii BBOAAT a3uJ] HaTpHA.

% [lnsi ycTpaHeHHs Mellalollero BJHSIHHS HHTPUTOB MOXKHO TaKiKe
NPHMEHATb CYJb(aMHHOBYIO KHCJOTY HJIH MoYyeBHHY *. B stoM cuayuae
ocaxieHue ruapookucu maprauna (II) nmpoBogpsT 70 %- HEIM pacTBOpPOM
KOH, ocagok pacrBopsitor B Kucjore, gobasasiior 0,15 ma 40%-noro
pacTtBOpa Cy/b(paMHHOBOH KHCJOTHI HJIH MOYEBHHBI H mocje HoOaBJeHHs
HOAHJa KaJHsl NPOJOJIKAIOT, KaK YKasaHO B XOJe ompenejeHus. ¥

*Jlypere I0.I0,Hukonaena 3. B.,, Ounctka NpOH3BOACTBEHHBIX CTOYHBIX
Box, B c6. Ne 4, Crpoitusnar, 1969.
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Annapamypa

Kucaopoonote cxaanxu eMkoctbio 100—300 m2 ¢ Koco cpe3aHHOM mpHTepTolt npo6-
Koii, KanubpoBaHHble ¢ TouHOCTbIO A0 0,1 ma. IIpoBepKa eMKocTH HsiM Kaau6poBKa Mpo-
BOJATCS B3BEIUMBaHHEM. EMKOCTb KHCJIOPOAHO!N CKJSHKH ONpPEeNesIOT 0 Pa3HOCTH Macchl
NycTOH CKJSAHKH C NPOGKOH H Macchl CKJSIHKH, HallOJHEHHOH AHCTHJIJIHPOBAHHOH BOAOIM
npu 20° C u 3akpniToit npo6kKoii. ITepen BasemnBaHueM HeOGXOAMMO TIIATeJbHO BHICY-
LIMTb CKJSIHKY, B OCOGEHHOCTH ee TOpJIo.

Bymotau 028 ombopa npo6 emxocTblo 1 2, cHaGKeHHble NPUTEPTHIMH TMPOGKaMH.

Hacadka daa ombopa npob.

ITunemxu pns npu6asiieHHs1 GHKCHPYIOLIMX PACTBOPOB — IHJHHAPHYECKHE MHIETKH
6e3 OTTSAHYTOrO HOCHKA.

Cugpon.

Peaxmusgot

Cyavpam mapeanya (I1), pactsop. Pacrsopsitor 400 ¢ MnSO,-2H,O (uan 480 e
MnS0,-4H,0, nan 364 2 MnSO,-H,0) B aucTHanMpOBaHHON BOfe H JAOBOAAT 06beM
a0 1 2. OuabTpylor uepe3 GyMaxKHbIH QUIBTP. .

Eoxoe xaau ¢ azudom, pacreop. Pacreopsitor 700 2 KOH B 700 4 nuctunauposaH-
Ho#t Boxbl; 10 2 a3una narpus NaNj pactopsitor B 40 M4 QMCTH/IMPOBAHHOH BOABI, 06a
pacrsopa cMeWIMBAOT H A0BOAAT A0 1 4. Ecnu pactBOop He npospaueH, eMy AaioT oT-
CTOAITbCS, a 3areM CHQOHHPYIOT. :

Eodxoe raru ¢ uodudom u asudom nampus, pactBop. Pactrsopsior 700 2 KOH wu
150 2 KI B 700 m2 pucruanuposanHoit Boasl; 10 2 NaNg pacreopsior B 40 ma puctui-
JIHPOBaHHOH BOJB; 06a pacTBOpa CMeIMIHBAIOT H AOBOAAT A0 1 4.

Ecnn pacrBop He mpospaueH, eMy [alOT OTcTOsATbcsl M cudonupyior. ITposepky
KauecTBa peaKTHBa NPOBOAAT ciaeAyiowHM obpasoM. Ilomewaior B K00y, comepkallyro
100 m2 pucruanupoBanHoil Boasl U 10 ma pasbasinenHol (1 : 4) cepHOit KucaoThl, 2 M2
pacTBopa peakTHBa; NocJjie NpuGaBJieHUs] D M4 PacTBOpPa KpaxmaJjia He JOJ/DKHa NOSIBUTbCS
OKpacka.

Edkoe xaau, 70% -ublit pacreop.

Cepras xucaoma 4. 1. a., pa3basjeHHas (1 : 4).

Hooud kaaus, 15% -uniit pacrsop. Pacreopsitor 15 2 KI 4. 1. a. B AucTHAMMPOBaHHOMH
Boje, npubaBasior 1 ma 1 H. pactrBopa NaOH u posomsar no 100 ma. Ins nposepku
pacTBopa 2 ma ero nomemialT B KoJaby, colepxkamyio 100 sz AHCTHAJIHUPOBAHHOH BOJHI
H 5 ma pa36asiennoil (1 : 4) cepHoil KHCJIOTHI; Mocje NpuGaBjeHust 5 M2 pacTBopa Kpax-
Maja He AOJDKHA NOSIBUTbCS OKpacka. :

Tuocyarspam nampus, 0,025 u. pactsopa. Pacreopsitor 12,4 2 NayS,03-5H,0 u. 1. a.
n 0,2 2 Na,COg u. 1. a. B AUCTHJJIHPOBAHHO BOe U HOBOAAT o6beM Ao 1 4. Ias ycra-
HOBKH THTPAa B KOHHYECKYI0 Ko0JIOy, CHaOXeHHYI0 NpPHTEPTOH IPOGKOH, IPHJHBAIOT
npuMepHo 100 w2 auctuaauposaHHoi Boabl, mpubasisior 10 ma 15%-Horo pacreopa
Hoguia Kanaus, 5 ma pasGasiennoir (1 : 4) cepuoit Kucaorsl ¥ 20 ma 0,05 H. pacTBOpa
6uxpomara Kajausi. [Tocse nepemeninBaHusi PacTBOP OCTaBJIIIOT CTOSATb O MUK B TEMHOTE
H 3aTeM THTPYIOT PacTBOPOM THocyJbdaTra ¢ 1—2 ma pacTBopa KpaxmaJja B KadecTBe
HHAHKaTropa. THTP npoBepsIOT He pexke ueM | pa3 B Hefleo. MOXKHO NPHMEHSATb PacTBOPbI
THOcy/bdara u Apyroi HopMasbHoctH, HanpuMep 0,05 H. uau 0,01 H. Mx npHrorasJu-
BAIOT aHAJIOTHYHBIM CIIOCOOOM M YCTaHABJHBAIOT THTP, KaK ONHCAHO Bhlllle. ITH PacTBOPHI
MOXHO IPHTOTOBHTb H COOTBETCTBYIOIUHM pa3baBjeHHeM OoJiee KOHIEHTPHPOBAHHOIO
pacreopa, Hanpumep 0,1 H.

Buxpomam raaus, 0,05 u. (0,02 u. u 0,01 H.). Pacreopsior 2,4518 2 K,Cr,0O,
(0,9807 2 npu npurorossenuu 0,02 u. pacreopa u 0,4904 2 npu npurorosnenun 0,01 H.
pacteopa), BhicylnenHoro npu 105° C, B aucTusnpoBaHHo#l Boge u mosopsr npu 20° C
o6beM 10 | 2 (IPHUMEHSIOT AJ YCTAaHOBKHM THTPA THOCYJb(ara).

Kpaxman, 0,5%-ubiit pacrsop. CmemnBaloT 5 2 pacTBOPUMOro KpaxmaJja 4. I. a.
¢ 50 M4 AUCTH/IIMPOBAHHON BOAW M NPHJHBAIOT K 950 M. KuNslleHd AHCTHJIHPOBAHHOM
Boaul. PacTrBop KoHcepBHpYIOT NpuGaBjieHHeM HeOOJbIIOro KoJHYecTBa HOAHAA PTYTH
HJIM IPYroro KOHCEpBHPYVIOIIEro, BelecTBa, HallpuMep aMHJIOBOrO CIHpTa, XJopodopma
HJIH CaJIMIIHJIOBOH KHCJOTHI.
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I[IpuMeuaHnHe DBwmecto pactBopa cyJabpara MapraHiia MOXHO TPHMEHSTh
pacTBOp xJjopuaa MapraHua (425 ¢ MnCl,-4H,0 4. 1. a. pacTBOPAIOT B AHCTHJIJIHPO-
BAHHOH BOJAE M JOBOAAT 06bem Jo | »2). [lns pacTBOpeHHs1 ocafika FHAPOOKHCeH MapraHia
npuMeHsiior pasbaBnenHyio (1 : 1) consiHyio KHC/OTY.

BmecTo efKoro KajiM MOXHO NPHMEHSTh efKHH HaTp (/s NPUrOTOBJIEHHS ero pac-
tBopa BMecto 700 2 KOH orBewnBator 500 2 NaOH ; nanbHeiiliee IpUroToBjeHHe pacTsopa

octaeTcs 6e3 H3MeHeHHH).
KosuuectBa npuGaBiisieMblX PeaKTHBOB IPH 3THX 3aMeHaX oOcTaloTcs 6e3 H3MeHe-

HPH';[, KaK yKa3aHo B XOJe onpeaeJeHHd.

Xoa onpegesnenuss. Bapuant A. B KuciopoaHyio CKISIHKY,
3al0JIHEHHYIO J0BEpPXY npo6oid, mpubaB/sOT 2 MA pacTBOpa cyJbdaTa
MapraHua. JlJs 3TOro HamnoJIHeHHYIO NMHIIETKY NMOrpyKaloT A0 caMoro AHa
KHCJIOPOAHOH CKJSIHKH, 3aT€M OTKPHIBAIOT BEDXHUH KOHel U MHIETKY
MeJJeHHO BbIHHMalT. Jlpyroil nunerkod npubaBisioT K mnpobe 2 ma
pacTBOpa €JJKOro KaJiu ¢ a3ujoM. KOHYHK ONMycKaloT TOJNILKO MOJ YPOBEHD
npoObl B rOpJibILIKE KUCJOPOAHOH CKASSHKH. CKASHKY OCTOPOXKHO 3aKphl-
BalOT TaK, 4YToObl NMOJA npoOkoi He 0Opa3oBaJjiHch NY3bIPbKH BO3AyXa.
[opsno onosackuBaloT BOJOH H COJAEPXKHMOE XOpPOLIO INepeMelnBaloT,
nepeBOpauMBasi CKJSIHKY, A0 o0Opa30BaHHS XJIOMbEBHIAHOTO OCaJKa.

Ocazky patlor cobpaTbcsi Ha JAHe cKJAsiHKH. Ilpo3pauHbléi pacTBOp
HaJl ocalkoM cH¢pOHHpYIOT. KoHel cH¢poOHa norpyKawT A0 MOJOBUHbI
BbICOTBI KHCJIOPOJHOH CKJSHKH. PacTBop MOXKHO CJUTb CHOOHOM HJIH,
NpHCOeJUHNB CHGOH K BOAOCTPYHHOMY Hacocy, orcocatb. OrtcachiBaHHE
JOJKHO mpopoJKathest 15—20 cex (Gosiee GpicTpoe OTcachbiBaHHE MOMKET
yBJeub 0cafloK).

Cpa3y mocsie otcacbiBaHHSI HJIH CH()OHHPOBAHHS NMPO3PauyHOH KHUJKO-
CTH Hajl 0CaJIkOM B KHCJIOPOJHYIO CKJSHKY N0 CTeHKe NMPHIHUBAIOT 5 MmA
pasbapsiedHoil (1 : 4) cepHOH KHCJIOTHI M TNepeMelIMBalOT. 3aTeM MpH-
OaBJsiloT 2 M4 pacTBOpa HOZMJa KaJlHsi M CONEpHHMOe BHOB nepememu-
BaoT. Uepe3 5 mur BblJIeTUBILIHICSA HOL TUTPYIOT B KUCJIOPOAHOH CKJISTHKE
TUTPOBAHHbBIM PAacTBOPOM THOCYJbpata HaTpHsi 1O CBETJIO-XKEJTOH
okpackH. [lpubaBasitor pacTBOp KpaxMaJja H NPOAOJKAIOT THTPOBaHHE
J0 ofecuBeunBaHHsi. VHAMKATOp OObI4HO NPHUOABJSIOT B KOJHYECTBE
1—2 ma B 3aBHCHMOCTH OT KauecTBa NMpHUMEHSIeMOro KpaxmaJa.

Bapuaunr Bb. Kuciopor ¢pukcHpyoT Tak ke, Kak INpH XoJe
aHaJiu3a no BapuaHty A. IlpuauBaior 2 m4 pacTBopa cyJ/bgara MapraHua
H 2 Ma pacTBOpa €IKOro KajJH C a3HJOM HJIH pacTBOpa €JKOro KaJH
C HOAMJOM KaJiHsl H a3HJOM, HJIH 3Ke, HaKoHel (B cjydYae 3aMeHbl a3Hja
JADYTHMH peareHraMH), pacTtBopa OJHOrO €IKOro KaJH.

[locne BpimameHHsl Ocajka THIPOOKHCEH MapraHila KHCJOPOAHYIO
CKJISIHKY OTKPBHIBAIOT H IHIIETKOH C IUHPOKHM KOHLIOM, ONYLIEHHBIM NOJA
ypoBeHb npobbl, npubaBJsoT 10 ua pa3baBaenHodt (1 : 4) cepHOH KHc-
Jotbl. (Ecin a3uj HaTpusi He BBOAHWJIH, TO TOCJ€e NpUOaBJE€HUST KUCJOTHI
BauBaioT 0,15 ma 40%-Horo pactBopa cy/ib)aMHHOBOH KHCJOTbI HJIH
MOUYEBHHbI).

KHciopoaHyo cKJSIHKY BHOBb 3aKpBIBAlOT M, NepeBOpayuBasi, nepe-
MELIUBAIOT ee coJepxHMoe. 3aTeM COJAepKHUMOe CKJSHKH NepenHBaloT
B K0JIOy AJis1 THTPOBAHHS H ONOJIACKHBAIOT CKJISIHKY AHCTHJ/JIHPOBaHHOH
BOJOH, c/uBasi ee B Ty XKe KoJOy. Ecau pjasi ¢pukcauuu KHc/aopoja NpH-
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MEHSJICSl pacTBOp €IKOro KajH 6e3 HOAMAA, B KojOy npHOaB/ISIOT elle
2 ma pacTBOopa HOAMAA KaJlHsl.

Uepe3 5 mMux HOA THTPYIOT PacTBOPOM THOCYJib)aTa HaTpHs, Kak
NpU XOje onpejeseHdsi Mo BapHaHTy A.

Pacuer. Cogmep:xaHHe pacTBODEHHOTrO KHcjaopoja (x) B me/a Bbl-
YHCJIAIT o dopMyJe:

akN -8-1000  akN-8000
V1—V2- o V]_—Vz

rje a — ob6beM pacTBopa THocyJibpata HAaTpPHsl, HU3PACXOAOBAHHOIO HAa THTPOBaHHe, MA;
k — nonpaBo4HbI# Ko3(hHIIHEHT K HOPMaJbHOCTH THTPOBAHHOr'O pacTBopa THocyJbdata
HaTpusi; N — HopMaJsbHOCTb pacTBopa THocyJ bdara; V; — eMKOCTb KHCJOPOAHOM
CKJSIHKH, MA; Vo — 0OwHil 06beM peaKTHBOB, MPHOABJIEHHBIX B KHCJOPOAHYIO CKJSHKY
NPH PUKCAIHH KHCJOPOAA, a B HEKOTOPHIX CJy4yasiX H NpPH NpeABapHTeJbHOH MOArOTOBKe
npo6el, Ma; 8 — 3KBHBAJIEHT KHCJIOPOAA.

Tabauya 9. PaBHOBeCHbIE KOHHEHTpPALMHM KHCJIOpoOaa ™

PacTtBopeHHHIl KUCIODOA, M2/ 2 N
Temne;pa'rypa ;
c 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 08 0,9
0 14,65 | 14,61 | 14,57 | 14,53 | 14,49 | 14,45 | 14,41 | 14,37 | 14,33 | 14,29
1 14,25 | 14,21 | 14,17 | 14,13 | 14,09 | 14,05 | 14,02 { 13,98 | 13,94 | 13,90
2 13,86 | 13,82 | 13,79 | 13,75 | 13,71 | 13,68 | 13,64 | 13,60 | 13,56 | 13,53
3 13,49 | 13,46 | 13,42 | 13,38 | 13,35 | 13,31 | 13,28 | 13,24 | 13,20 | 13,17
4 13,13 | 13,10 | 13,06 | 13,03 | 13,00 | 12,96 | 12,93 | 12,89 { 12,86 | 12,82
5 12,79 | 12,76 | 12,72 | 12,69 | 12,66 | 12,52 | 12,59 | 12,56 | 12,53 | 12,49
6 12,46 | 12,43 | 12,40 | 12,36 | 12,33 | 12,30 | 12,27 | 12,24 | 12,21 | 12,18
7 12,14 | 12,11 | 12,08 | 12,05 | 12,02 | 11,99 (11,96 | 11,93 | 11,90 | 11,87
8 11,84 111,81 | 11,78 | 11,75 | 11,72 | 11,70°| 11,67 { 11,64 | 11,61 | 11,58
9 11,65 ( 11,52 | 11,49 | 11,47 | 11,44 | 11,41 11,38 | 11,35 11,33 | 11,30
10 11,27 1 11,24 | 11,22 | 11,19 | 11,16 | 11,14 | 11,11 | 11,08 | 11,06 { 11,03
11 11,00 | 10,98 { 10,95 | 10,93 | 10,90 | 10,87 | 10,85 | 10,82 | 10,80 { 10,77
12 10,75 | 10,72 | 10,70 | 10,67 | 10,65 | 10,62 | 10,60 | 10,57 | 10,55 | 10,52
13 10,50 | 10,48 | 10,45 | 10,43 | 10,40 | 10,38 | 10,36 | 10,33 | 10,31 | 10,28
14 10,26 | 10,24 | 10,22 | 10,19 | 10,17 { 10,15 | 10,12 | 10,10 | 10,08 | 10,06
15 10,03 | 10,01 | 9,99 9,97 9,95| 9,92| 9,90| 9,88 | 9,86 | 9,84
16 9,821 9,79| 9,77 9,75} 9,73 | 9,71 | 9,69 | 9,67 | 9,656| 9,63
17 9,61| 9,68 9,56 | 9,564 9,52 | 9,50 | 9,48 | 9,46 | 9,44 | 9,42
18 9,40 | 9,38 | 9,36 | 9,34 9,32| 9,30( 9,29 | 9,27 | 9,26 9,23
19 9,21 9,19| 9,17} 9,15| 9,13| 9,12 9,10| 9,08 | 9,06 9,04
20 9,02| 9,00 8,98 8,97| 895| 8,93| 8,91 | 890 8,88]'8,86
21 8,84| 8,82| 881 | 8,79| 8,77 | 8,75| 8,74 | 8,72 8,70 | 8,68
22 8,67 8,60| 8,63| 8,62| 8,60| 8,68| 8,56 | 8,55 | 8,53 | 8,52
23 8,50 | 8,48| 8,46 | 8,45| 8,43 | 8,42 8,40| 8,38 | 8,37 | 8,35
24 8,33 8,32| 8,30 8,29 | 8,27 8,25 8,24 | 8,22| 8,21 | 8,19
25 8,18 8,16 8,14} 8,13| 8,11 | 8,11 | 8,08 8,07 | 8,06| 8,04
26 8,02| 801| 7,99 7,98 7,96 7,95| 7,93 | 7,92 7,90 7,89
27 787 7,86 7,84 7,83 7,81 7,80 7,78 | 7,77 7,75 | 7,74
28 7,721 7,71| 7,69 7,68| 7,66 7,656 7,64| 7,62| 7,61 7,59
29 7,58 7,66 | 7,66 7,54} 7,62 7,561 | 7,49 7,48 7,47| 7,45
30 7,44 7,42| 7,41| 7,40 7,38| 7,37| 7,35} 7,34| 7,32| 7,31

* Basra u3ajpa6ort Elmore H.,, Hayes T, W,, J, Sow, Eng. Div,, Proc, Am. Soc.
Civil Engrs., 86, 41 (1960) . -
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Haculenune pacTBOPEHHBEIM KHCJAOPOAOM (y) B MNPOLEHTAX BHIYHE-

JHIOT Mo opmyJe:
' ¢;-100

==

e ¢, — HaljleHHass KOHUEHTPaUHs KHCJOPOAA, Ma/A; €, — DaBHOBeCHasi KOHHEHTpa-

IIHsL KHCJIopoja, B3ATasa U3 TabJa.-9 Ausa Temmepatyphl BOAB, H3MepeHHO#l npH ot6ope

npoOnl, ¢ BO3MOXKHOH MONpaBKOi Ha atmocdepHoe JaBjieHHe H Ha CojJepiKaHHe pacTBO-
peHHBIX COJIeH.

OkpyraeHne pesyabTatoB. Pe3dynbratel okpyrasiiorca go 0,1 me
HJIH A0 LeJblX NPOUEHTOB.

IIpuBeeHHbIE pPABHOBECHBIE KOHLEHTpaUHH AaHBl A1 at™MocepHOro
AaBJjieHHs 760 mm pm. cm. Ias apyruX 3HayeHHH aTMocgepHOro AasJjie-
HHSI paBHOBECHBI€ KOHLEHTPALHUH BBIYHCJAIOTCS MO (opMy.e:

, P
¢ =°¢%60

rae ¢ — MCKOMasi BeJIHUMHA PaBHOBECHOH KOHIEHTPANMH KHCJIOPOAa NMPH AaBJeHHH P,
M2/a; ¢ — BeJIMUMHA PaBHOBECHOH KOHHEHTPalHH KHCJIOPOAa, HafifieHHas mo TabJHue
AJis1 JaHHOH TeMnepaTypsl BOAbl, Me/-2; P — atMocthepHoe AaBJieHHe, MM pm. cm.

BiusHue conell, pacTBOpeHHBIX B BOJe, CKa3biBaeTcsl B YMEHbIIEHHH
pacTBOpUMOCTH KHcJjaopoaa (Ha kaxkjaoie 1000 me coseit) B 1 2 Bopbl:

Temneparypa, °C . . . Co. 0 10 20 30
YMeHblIeHHe paCTBOpHMOCT!{ Me//z .. . 0,08405 0,06217 0,04777 0,04085_

* IupodocpatHbiii MeTOn ompeneneHus *

B npepgnaraeMoM Metojge HCNOJb30BaHA Ta K€ peakUUs OKHCIEHHs
mapraHua (II) pacrBopennsiM kucjopogoM po Mapranua (III) B mesnou-
HOM cpejie, KOTOpas MOCJYyKHJIa OCHOBOH AJ1s1 MeTona Bunkiepa. OnHako
BCJIE/ICTBHE NPHCYTCTBHSI B pactBope nupodocdaTta HATpHS BbINABLUHH
O0CaloK pacTBoOpsieTcsi, IOCKOJMbKY MNHpodocaTHbIE KOMIJIEKCH Map-
raua (II) u wmapranua (III) pactBopumel B Bome. Komnnekc Mn'll
HMeeT fpKYI0 KpacHO-¢pHOJETOBYIO OKpacKy. Ero KOoHueHTpauMIio ompe-
JAEeJIAI0T THTPOBAHHEM pAacTBOPOM BOCCTAHOBHTE/Ns (THAPOXHHOHA HJIH
cond Mopa) B kHcio#i cpeke, mo6aB/isisi K KOHIY THTPOBaHHsl pel-OKC
HHAMKATOp — AHdeHnsaMHH HJIH N-peHHJaHTPaHHJIOBYIO KHCJIOTY.

['1aBHBIM NpeHMyIecTBOM 3TOr0 MeToAa SIBJISIeTCSl TO, YTO OH MOXKET
OblThb HCNOJIL30BaH B NPHCYTCTBUM MHOTHX BelIeCTB, peardpyrolux
C HOJNOM HJH HOAMIA-HOHAMH, B YACTHOCTH — B TNPHCYTCTBHH HHTPHTOB,
H TeM MeIlalllHX OmpejeneHHi0 Kucjaopoaa no Buzkaepy.

Ecin npoba comep:KUT «aKTUBHBIH XJIOp», €ro Haj0 OMNpeNeNHTb
OTAENbHO ONHHM H3 OMHCAHHBIX HHXe crocOO60B M HaHAeHHOe KOJHYECTBO
B Iepecyere Ha KHCJOPOJ BHIYECTb U3 pe3yJsbTaTa ONpeaejeHHs KHCJO-
poja.

*Berka A, Hofmann P., Chem. Priim., 13, 287 (1963).
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Peaxmuegot

Cyaegham mapeanya, 40% -Huiil pactBop.

Edkoe kaau, 70% -Hblii pacTBOP.

Cepras xucaoma 4. ;. a., pasbaBjeHHas (1 : 4).

I'udpoxunon, 0,05 H. pactBop. Pacteopsitor 2,753 ¢ ruppoxuHoHa B 800 ma gucru-
JNIHpOBaHHOH BOABI M Iocje npubassenusi 30 ma pas6abjeHHoH (1 : 1) cepHOH KHC/IOTHI
JOBOJSIT AMCTHJIJIMDOBAHHOH BOMOH Ao | x. THTp 3Troro pacrBopa ompefensioT uepes
2 pHs Tocse ero MPHroToBieHHs. [ast storo K 20 ma NOAKHCJIEHHOrO pacTBOpa MUpO-
docdara [19,948 2 6essoxroro Na,P,O; u 16,3 ma pasbasnenuoit (1 : 4) H,SO, B 100 #a
pactBopa] npu6aBnsitor 7 ma pasGasaeduoit (I : 4) cepHo#t kucmore, 5 ma 1 M pac-
tBopa MnSO, u 10 ma TuTpoBanHOro 0,05 H. pactBopa K,Cr,O,. Uepes 5 mun npwuro-
TOBJIEHHBIH PAaCTBOP THUTPYIOT PaCTBOPOM FHAPOXHHOHA, A00aBJsIi K KOHIY THTPOBaHHS
2 KanJu pacTBopa HHAMKaropa — AMdeHHJaMHHA.

PactBop ouenb ycrofiunB. Eciu ero npuroroB/isiTb M3 THAPOXHHOHA, OYHIEHHOTO
BO3rOHKOH, pacTBOp CoXpaHsieTcsl 6e3 H3MeHeHHsi THTPa B TeueHHe MecslIia.

Coab Mopa, 0,05 H. pacTBop B pa3baBJ/ieHHOH cepHoHl KHcjoTe (npuMepho 0,1 H.).
[1puroroBAsIOT OGBLIYHBIM CIOCOGOM H YCTAaHABJHBAIOT THTP MO THTPOBAHHOMY PacTBOPY
6uxpomara.

Hugenuramur, 1% -Holil pacTBOpP B KOHIEHTPHPOBAHHOH CEPHOH KHCJOTe.

Buxpomam xaaus, 0,05 H. pactBop. PacrBopsitor 2,4516 2 BuicylIeHHOro X. 4. GHXPO-
MaTa KaJHs B AHCTHJIIMDOBAHHOH Boje H pa3baBisiioT 3TOH BoAoH no 1 2. Pacreop cay-
KWUT JJ51 yCTAaHOBKH THTPa pacTBOpa TMAPOXHHOHA HJH cosH Mopa.

ITupogpoccham nampus Na,P,0; 4. n. a.

Xon onpepenenus. IIpo6y aHanusupyemoil BoJbl OTOHPAIOT B KHCJIO-
POIHYIO CKJSHKY, KAaK ONHCAHO B MNpelplAylleM MeToAe, U TaKHM XKe
crnoco60oM CBSI3bIBAIOT PACTBOPEHHBIH KHCJOpPOJ npHOaBJeHHEM 2 MA
pactBopa cyJsbgata Mmapranua (1I) u 2 ma pactBopa egkoro kanu. Ocajky
JaoT MOJHOCTbIO OTCTOSIThCS. C NMOMOLLbIO BOLOCTPYHHOIrO Hacoca Mef-
JIeHHO OTCachlBalOT YacTh MPO3PayHOro pacrtBopa, npubaBasioT 20 ma
pa36aBseHHO# (l : 4) cepHOH KHCJOTHI TaK, 4YTOObl OHa CTeKaja IIo
CTEeHKaM CKJISIHKH, H COJlepXKHMOe CKJSIHKH nepeMelinBaioT. O6pa3oBas-
masicsi CycChneH3Hsi THApaTHpoBaHHON okHcu Mapranua (IIl) okpaium-
BaeT pacTBOp B KOpPHUHEBhIH LBeT. B CKAsSIHKY 3aTteM npubaBJsioT 2 e
nupodochata HATpUA H nepeMelMBAlOT A0 TeX IOp, NMOKa OCAA0K He
pPacTBOPHTCS, OKPAaLUUBAasi XKHJKOCTb B KpacHO-(HOJIeTOBLIH 1BeT. 3aTeEM
THTPYIOT PacCTBOPOM THIPOXHHOHA HJiM colH Mopa moutH no obecise-
YUBaHHsI, NPHOABJSAIOT 2 KamJiM pacTBOpa AHGMeHHJIaMHHA H NPOJAOJIKAIOT
THTPOBaHHE [0 HCUE3HOBEHHsI CHHEro OKpallHBaHHs. THTpOBaHHe 3a-
KaHYHBAEeTCs, €CJIH CHHsISI OKPACKa He NMOSBJsIeTCsl BHOBb B TeUeHHe | MuH,

Pacuer pesyJibTaTa onpejiesieHHsi H OKpyTJeHHe ero NpOBOASAT TaK XKe,
Kak H B MpeJplAylleM MeTole. %

IMoasporpacduuyeckoe onpepeneHue

Ha pryTHOM KameibHOM 3JIeKTPOJE DPAacTBOPEHHBIH KHCJIOPOA BOC-
CTaHaBJIHBaercsi, Ha moJisporpamMme obpasyercss ABe BOJIHb. [lepBas
BoJiHa O0OyCJ/IOBJIeHa BOCCTAHOBJIEHHEM KHCJOPOJa 10 IepeKHUCH BOJO-
poja, BTOpas Bbi3BaHa BOCCTAHOBJIEHHEM INE€PEKHCH BOJOPOJAa 10 BOJHI.
BesnunHa moteHiHaJga IoJyBOJIHE B 000HX CJay4asiX 3aBHCHT OT CPeJbl.
JInsi aHaqMTHYECKHX LieJied NPHrojHa JIMIUb NepBasi BOJIHA KHCJIOPOJAA,
moJjiyyaeMasi B pacTBOpe eJKOro KaJii HJH XJOpHAAa KaJjHsl B NPHCYT-
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¢TBUH TIOBEPXHOCTHO-aKTHBHOrO BelleCTBAa, TOPMO3slero BO3HHKHOBe-
e moJisiporpacdUyecKoro MakcHMyMa.

Ha BeicoTry noJjsiporpaduyeckOdl BOJIHBI BJIHSIOT zxenonﬂpnsaTopm
noJasiporpa¢vuecKH akTHBHbIe BelllecTBa B 00/1aCTH IOTEHIIHAJOB OT
0,0 o —0,8 6. B UX npucyTCTBHH MOXHO moJy4yaTh JBe KpuBble. Ilep-
BYIO — B aHAJU3HpPyeMOM pacTBOpe C IepBOHAYaJIbHBIM COJAEpPXKAHHEM
KHcJ0poja, BTOPYKO B TOH e npoGe mocje yjaJjieHHs PacTBOPEHHOro
KHCJopoAa NpHOJU3NTENbHO NECATUMHUHYTHBIM INPOJLyBaHHEM pactBopa
HHAUGGEepEeHTHBIM ra3oM. Pa3HOCTb MeXy BbICOTAMH IOJyYeHHBIX BOJIH
TOYHO OTBedaerT JU(MPY3MOHHOMY TOKY BOCCTAHOBJIEHHOI'O KHCJOPOAA.

Eciu npoba copep:KHUT BellleCTBa, KOTOpble B ILIEJOYHOH cpeje pea-
THPYIOT HEINOCPEeACTBEHHO C PAacTBOPEHHBIM KHCJOPOJOM, TO B KayecTBe
3JIEKTPOJIHTA HCIIOMNb3YIOT HE eIKYIO Le/0Yb, a pacTBOp XJOpHJA KaJHs.

Annapamypa

IToaspoepagh ¢ MOMHBIM OCHALLEHHEM.

Baaron ¢ azomom w ycTpoHCTBO AR yAaJieHHs CJefOoB KHCJIOPOAAa H3 asora.

Suelixa 0aa onpedenerus pacmeoperrozo Kucaopoda (MoxeT ObTh coOpaHa H3 OOLIYHO
HMerolerocs: B JlaboparopHH o60pyAOBaHHSA).

Peaxmuesuot

Eoxoe xaau, 70% -Huit pacTBop.

"X0pud Kaaus, HaCHILEHHBIH pacTBOP.

XKeaamun, 0,5% -HbI pacTBOp.

Kaau6posoynasa kpuBasg. Kanu6GpoBouHblii rpauk CTposiT IO AaHHBIM, NOJY4YeH-
HbIM IIPH aHaJ/iH3e cepHH Npo6 AHCTH/IIMPOBAHHOH BOALL C Pa3HYHBIMH KOHLEHTPaLHAMH
pacTBOpPeHHOro KHCJOpOAa, Omnpefie/leHHBIMH OMHCAaHHBIM Bhillle HOJOMETPHYECKHM MeTO-
aom Bunknepa. Takue npo6Gbel BOABI C PAa3HbIMH KOHLEHTpaUHsMH KHCJOpoja MPHro-
TOBJISIIOT CMelUeHHeM JHCTHJJIHPOBAHHOH BOJbI, HACHILEHHOH BO3AYXOM, C AHMCTHJIH-
pOBaHHOH BOJOH, 4Yepe3 KOTOPYIO AJisi BHITECHEHHS KHCJOpPOAA INpeABapHTeNbHO MpOIy-
CTHJH HHAH(QGepeHTHbIH ras.

Xon omnpeaeneHuss. B OyTolib (KHUCJOPOAHYIO CKJSIHKY), HAmoOJHEH-
HYI0 BOZOH A/ aHaJu3a, npubaBJAsIIOT PacTBOP €IKOro KaJjHu HJH XJO-
pHJa KajHus U pacTBOp XKeJaTHHA, KaXKAOTO PeakTUBA B KoJiuuecTBe 1 ma
Ha 100 msa npoObl. 3areM OyThlIb 3aKpbIBalOT pPe3HHOBOH MNpOOKOH
C OBYMsl BCTaBJieHHbIMH B Hee TpyOkamu. TpyOKy, KoTopasi JOXOAHUT
A0 AHa OYyTHLIH, COEIMHSIIOT C moJsporpaduueckod suedkoi. Ilox He-
6o/blIMM JaBjieHHeM HHAHGGEPEHTHOTO rasa, KOTOPBbIH MOABOAUTCS
B OyThlIb 4epe3 BTOPYIO TPYyOKYy, OKaHYHBAIOULYIOCS HENoCpeaCTBEHHO
1OJ Pe3WHOBOH MNPOGKOH, mpoGa BOABI nepeTeKaer B nosisiporpaguue-
cKyio suedky. [locje nepenuBaHus npUOJIU3UTEIbHO ABOHHOIO HJIH
TPOHHOro o6beMa nocTtymnJeHHe npoObl OCTaHABJIHBAIOT, MOJsporpadH-
PYIOT pacTBOp M 1O KaJuGpOBOYHOMY rpacdHKy HAXOAST COmeprKaHHe
kucjoposa. [1pu o6paGorke npoObl, B KOTOPOH HCKJIOYEHO NMPHCYTCTBHE
MeIUAoIMX BellecTB, MOXKHO He H3MepsiTh BCIO NoJsiporpaduieckyio
KPHUBYIO, 2 U3MEPHTb TOJIbKO BBICOTY BOJIHBI TOKAa MPH HANpPSKEHUH —
0,6 6 10 OTHOLIEHHIO K NOTEHLHATy PTYTHOI'O 3JEKTPOJAA.
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BUOXUMHUUYECKOE NOTPEBJIEHUE KHUCJOPOIAA (BIIK)

KoJsiHuecTBO KHCJ0pOJa, H3pacXONOBaHHOE B OIpeleNeHHbH mnpo-
MeXYTOK BpeMeHH Ha a3poOHoe OHMOXUMHYEcKoe pasJjoxKeHHe opraHuye-
.CKHX BelleCTB, COAepXKalllHXcs B HccJedyeMOH BoAe, HasbiBaeTcsi GHO-
xuMHYecKkuM norpebsenueM kuciaopoga (BITK). Huxe onuceBaiotcs
“caenyouue Metoasl: onpenenedne BITK crangapTHeIM MetogoM pa36aB-
JeHHUsi; onpepnenenHe «mnosHoro» BIIK crouneix Bojg; onpepenenne BITK
peYHbIX BOJ METOJOM MPOAYBaHHs KHCJIOPOAA.

IlepBBiil METOR CAYXKHT A/151 apOUTpaXKHOI'O aHaJ/IH3a HOBerHOCTHbIX
H CTOYHBIX BOJ. BTopoii MetoJ npeqHa3HaueH /151 HCCAENOBAHUS pa3JiHy-
HbIX NPOU3BOACTBEHHBIX CTOYHBIX BOJA, KOTOpPbi€ TPYAHO MOAAAOTCS OHO-
XHMHYECKOMY OKHcJeHHI0. TpeTHH Merox npejHasHayeH [I/as aHaJH3a
CHJIbHO 3arpsi3HEHHBIX BOJ, C HH3KOH KOHIEHTpalued KHUCJOopoJa.

I1po6er pasi onpepenenvsi BIIK Henb3si KoHCepBHPOBATh.

BuoxuMuyeckoe norpebseHHe KHCJOpOJa ONpefensiior B mnpodax,
OTCTOEHHBIX HJH (PUIBTPOBAHHBIX. % I[IpHpomHBIE BOABI MOMKHO OTCTaH-
Bath B Tedyenue 0,5 4. CroyHwle BOAbl NMPUXOAUTCS OTCTAUBaTh 2 4 H,
eCJIM NpPOo3payHOCTh NPH 3TOM He JoCTUraercsi, ¢uiabTpoBaTh. % Bcerna
clefyeT YyKasblBaTb B CBOAKE pe3y/bTATOB aHAJ/JH3a MNPUHSITHIH crocob
npeaBapUTebHOH 00pabOTKH BOJDI.

PesyabtaTthl onpeneneHusi OMOXUMHYECKOTO MOIJIOLIEHUS KHCJI0pOAa
BbIPaXKalT B MHJUIMTpaMMax KHcjaopoga Ha 1 s Bomwl.

Onpepenenue BITK cfannapmum MeTOJAOM pa3baBiieHUS

OnpegnesneHne npoBOAUTCS B IEepPBOHAYA/JbHOH HJH COOTBETCTBEHHO
pas3baB/ieHHOH mnpobe Mo pasHOCTH MeXIy COoAep:KaHHeM KHC/j0poja 1o
M 1mocJie MHKyOalMH npH CTaHAapTHBIX yciaoBusX. CraHpapTHOH Oblia
NpHU3HAHA INPOJOJKHTEJIBbHOCTh HHKYy6allMu, paBHass 5 cyTkKaM, IpH
20° C, 6e3 moctyna BO3Ayxa H cBera. [loTpeGieHHe KHCJIOpOZa, ompepe-
JsieMoe IIpH 3THX YCJAOBHSX, Ha3blBaeTCsl NSTHCYTOYHBIM OHOXHMHYe-
CKHM mnotpebseHueM Kucjaopoaa — BIIK;.

Kpome 3Tux rjaBHBIX yCJIOBHH, OnpelessiiolliX OCHOBHOH XapakKTep
OHOXHMHUYECKOro mnorpebJseHHs] KHCA0pOJa, XOXA ONpeleseHHs] orpaHHYeH
pPAAOM 1MpaBuJ, COOJIIOAEHHE KOTOpPbIX HEOOXOAMMO IJisl MOJIyUYeHHS
CPaBHHMBIX pe3y/bTaTOB. B mnepByio odepeib cjaeayer CTpoOro cob.io-
IaTh YCJOBHS, MPH KOTOPHIX BO BpeMs OnpejeneHHs KOJIHYeCcTBO NpH-
CYTCTBYIOLIEIr0 KHCJOPOJa COOTBETCTBOBAJO Obl ero mnotpebJseHHIo. JTO
COOTBETCTBHE 3aBHUCHT OT CTelneHH pas3baBjieHHs npob ¢ 6o/ablIHM OHO-
XHMHUYECKHM 1noTpeb/ieHHeM KHCJOpOAa, OT MPUMEHEeHHs] OJHOH U TOH XKe
pa30aBJsollel BOABI H OJHOrO H TOro e crnoco6a 006pabOTKH BOXH
nepej aHaJH30M.

ComepxaHue KHCJOPOAa B IepBOHAaYa/JbHOH HJIM B pa3baBJjieHHOH
npo6e NOMKHO OCTaBaThCsl B TeUeHHEe BCEero BpeMeHH HHKyOallMH TaKHM,
yToGbl OBLIH O6GecredeHbl HOpPMaJibHble YCJOBHS NPOTEKAHHS a3pOOHBIX
OHOXHMHYECKHX TIPOIECCOB. IDTH YCJOBHUS OYyAYT COOJIONEHBI, €CJH
aHaJM3HUpyeMasi npoba HJH cMech Nnpobel ¢ pasbaBJsiollieil Bogo# Oyaer
HacCblllleHa mnepef HayaJjioM OmpeJeseHHs] KHCJIOPOAOM BO3JyXa H €CJH
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O BpeMsi HHKYOalHOHHOTO NnepHojJa NpOU30HJeT CHHKEHHe KOHIIeHTpa-
I KHCJI0poJa Ha 2 me/a uau GoJblie, HO TaK, YTOOBI OCTAaIOLIASICS KOH=
NCHTpALMs KHUCJIOPOAA CNyCTSl NATh AHEH cocraBasia He MeHee 3 me/a.

[Tpu aHanuse npob, obpabaTbiBaeMbiX 6e3 pasbaBJieHHs!, OrpaHHYe=
Hile MHHHMaJbHOTO moTpebJeHusi KHCAopoja 2 me/a HempueMJeMo, TaK
kak npobul ¢ BITK Huxe 2 me/2 6yayt uMetb U 6oJjiee HU3KOe moTpebJie-
nie. Bropoe ycioBHe, Kacamllleecsi OCTaTOYHOH KOHLEHTpAaUHH KHCJO-
poja mocJe TMATH AHeH HHKy6Gauuu (He MeHee 3 wme/a), MOMKHO OBITH
COOJTIOIEHO.

[Ipo6a pomkHa ObiTh B HayaJje OMNbiTa HAachlllleHa KUCJAOPOAOM (NpH-
6ausurtenvho 8,8 me/a nmpu 20° C). IlpuBeneHHble ycjoBusi obecnedu-
BaioT AJs Hepas6GaBjieHHbIX mpo6 BennuuHy omnpefensieMoro BITK; or
0 no 6 me/a.

[Ipo6el ¢ Gosee BoicokuM BITK; aHanusupyior npu pasbaBieHHH HX
BOJOH B TaKOM OTHOLIEHHH, YTOOb! OblIH COO/IOAEHB MPHBEAECHHbIE BhIlIE
ONTHMaJIbHble YCJO0BUsI (B HauaJje omnpelleleHHs] — HachlllleHHe KHCJIO-
pOJOM, MHHHMajbHOe mnorpebjeHHe 2 me/a, OCTaTOYHAs] KOHIEHTpALMs
3 me/n). PasbaByeHue npoObl NPOBOASIT Ha OCHOBAaHHH mpejnoJiaraeMoM
BesmudHbl BIIK; B coorBercTBUH ¢ JaHHbIMH Tabua. 10 (cM. ctp. 98).
Hdns npubausuresbHoro pacdera TpebyeMoro pasbaBjieHHsI MOXKHO HC-
10JIb30BaTh BEJHYUHY OKHC/SIEMOCTH NMpOOLI, ecH H3BEeCTHO COOTHOLe-
HHe Mexnay okucasemoctbio U BITK; ans manHoro Buaa Boanl. I1poGwl,
JUIsT KOTOPbIX HeJb3si NpHOIH3HTeNbHO paccudrath BeanuuHy DIIKg,
OepyT B ABYX pa3yiHYHbIX pa3baBieHUsX. Pe3y/braThl, nosyueHHble NPH
aHanuse npo6 ¢ pas3/HYHbIM pas3baBjieHHeM, He JOJIKHbl 00513aTesbHO
ObiThb OAMHaKOBbIMH. HaunbGoJjiee mpaBHJbHBIM CUUTAETCs Pe3yJ/bTaT TOTO
onpeleieHUsi, IPH KOTOPOM GLIJIO H3pacXofoBaHO mpubausurenbHo 50 %
NnepBOHAYaJbHO NMPHCYTCTBOBABIIETO KHCJI0POJA.

s pasbaBieHus npoObl MPpUMeHsIETCSI HCKYCCTBEHHO NMPHUTOTOBJIEH-
Hass pa3baBJjisiiollasi BoJa, KOTOpasi COJEPKHUT HeopraHHdyeckHe IHTa-
Te/JbHbIE BelllecTBa B KOJHYeCTBe, AOCTATOUHOM [Jisi HOPMaJIbHOTO MpoTe-
KaHHS a9po0HbIX GHOXHMHYEeCKHUX npoueccoB. ToAbKO B 0coObIX caydasix
npUMeHsieTcsi pasbaBJisiioliasi Bofa ¢ H00aBKONH K Heil X03gHCTBEHHO-
ObITOBOH MM pedHoi Bojpl. JI06aBKY BLIOMpAIOT C y4yeToM XapakKrepa
aHaJHu3upyeMod npoObl U UenH omnpefenenus. [Ipu ananuse BoA, cocras
KOTOpbIX MOJ00eH cOCTaBy OBLITOBHIX CTOYHBIX BOX HJH OJIH30K K HEMY,
s N00aBKH NPHUMEHSIOT XO3SIHCTBEHHO-OBITOBYIO CTOYHYIO Boay. [lpu
aHaJH3e CTOYHbIX BOJ, CIyCKaeMbIX B peRH, OepyT Ajs A00aBKH PEUYHYIO
Boly. B HekoropuIX ciaydasix uesnecoo6pasHo MpUMEHSITb PeYHYIO BOAY,
B3SITYI0 Ha HECKOJIbKO COT METPOB HHXKe CIycKa aHaJ/JU3HpPyeMol cTOYHOH
BOAbI, TAK KAaK OHA COAEPIKHUT afaNTHpPOBaHHbIE MHKPOOPTaHU3MBI, pas3-
JaraioouiHe cofiepxKamuecsi B HccaelyeMod CTOYHOH BOJe BellecTBa.

KpoMe onpeneneHHsi msTHCYTOYHOTO GHOXHUMHUECKOro MOTpebJeHHs
KHCJIOpPOA, KOTOpOEe pEeKOMeHJyeTcsl B KauyecTBe CTaHAAPTHOrO MeToAa,
MOxHO onpeaensitb BITK 3a sio60e yucao aHel, H3MEHHB COOTBETCTBEHHO
HHKyOauuoHHbIH nepuoj, Hanpumep BIIK, uau BI1K,,. B psne cayuaes
MoJIE3HO BhIYEpYHBATL KPHBYIO, OTpaxKawomylo Xold H3MeHeHHsi BIIK
BO BpEMEHH.
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Mewarwomue BausHusa. Onpejensiemas BeanuuHa bBIIK; 3aBucur
OT TPOLIECCOB, KOTOpble NMpPOTEKaloT B Npobe B mepHOX MeXAy OTOOpPOM
npobbl U ee o6paboTkoil. UeM npopo/kuresrHee 3T0 BpeMs, TeM O0JIblie
OTKJIOHEHHe HaiJeHHOrO 3HayeHHSl OT HUCTHHHOH BeJMYHHLl OHOXUMHU-
YecKoro norpebJjeHHsi KHCAOpPOJa B MOMEHT B3sATHs NpoObl. [loatomy
B34Ty10 Npoby Heob6xonuMo ob6paboraTh ToT4ac xke. B ToM cayuae, ecau
HEBO3MOXKHO BBITMIOJHHTL aHaJu3 B JeHb OT60pa mnpoObl, ee COXPaHSIOT
NpH HU3KOH TeMnepaTtype B XOJIOAUJbHHKE, YTOObI GMOXHMHUYECKHE TpO-
ueccol, NpoTeKaolue B npobe, IIJH C MHHUMAJbHOH CKOPOCTBHIO.

% Bcio mnpeaBapurenbHyi0 MOATOTOBKY Npo6 NPOBOASIT Ha  MecTe
or6bopa. B sabGopatopuu mnoAroroBjeHHyl0 Npo6y Hajgo mnepen omnpefe-
JIEHHEM TepeMellaThb .

TakuM obpasoM, mnpefoTBpallaercsi omMOKa, KOoTopas MOXET BO3-
HHKHYTb BCJEJCTBHE H3MeHeHHUS! (pU3UYEeCKHX CBOHCTB B3BelIEHHHIX Be-
ImecTB (CnocoOGHOCTL K OTCTaWBaHMIO, (DHUJILTPOBAHHIO) HJH BhINaJeHHS
HEKOTOPbIX PacTBOPEHHBIX BellleCTB B MepPUOA MexJay OTOopoM MpOoOhI
u ee obpaborkoii. TONbKO TNpPH OYEeHb KPOTKOM HHTepBaJjie BPEMeHH
MexJly otbopoM npobul U ee snabopatopHoil 00paboTKOH oOTcTaHBaHMe
HJIH (PUILTPOBaHHE MOXKHO MPOBOJAUTH B J1a6opaTop1m

% 18 HCKJIIOUEeHHS MelIalolIUX BJHSHHUH B,NPOMEXKYTOK BpeMeHH
MexJy oT6opoM npobsl U ee 06pabOTKOH B 1abopaTOpHH MOXKHO HAUMHATH
onpefileieHHe Ha MecTe or6opa npobwl. B aToM ciyuyae Hajgo cobuofath
Te JKe yCJOBHS, KoTopbie TpeOyioTcs B JabopaTopHoil pabore, ocoGeHHO
ycTaHOBJIeHHe TeMnepatyphl npobul 20° C U XpaHeHHEe ee B TEMHOTe. ¥

HekoTtopbie BHABI CTOYHBIX BOJ CTEPHJILHBI, APYTHe coAepxkaT HeJo-
CTaTOYHOE KOJHYeCTBO MHMKDOOPraHM3MOB HJIH He cojiepXkaT Te opra-
HHU3MBI, KOTOpHIE BHI3LIBAIOT a3pOOHOe pasjioKeHHe OpraHHYecKHX Be-
IectB B ycaoBusx onpefeneHusi BIIK. Ias takux Bojg nmpH aHaause
NPUMEHSIOT pa3baBasiiolllyl0 BOAy C J00aBKaMH.

B Bogmax, comepxamMX TOKCHYHbIE BelllecTBA B TaKOH KOHLEHTPALHH,
UTO UX JelicTBHe NpOSBAsSeTCs U nocje pa3baBiaeHHUs Npobbl, NMpaBHb-
Hylo BennuuHy BITK, onpenenuts HeBo3MOXHO. B Takux ciaydasx BelGOp
yCJOBHH onpejefeHUsl JOMKEeH 3aBHCeTb OT XapaKTepa npeaBapHTENb-
HOH 00paboTKH NpoObl M CBOUCTB MPHCYTCTBYIOIIUX TOKCHYHBIX BELIECTB.

CrouHnle BOJABI, HAaCTOJBKO KHCJble MJH IienodyHele, 4yto pH cMecH
npobbl ¢ pasbaBisiiollell BOJOH OKa3bIBAaIOTCS BhbIllle MM HUXe 6—38,
JOJIXKHBI ObITh TpeJBapUTENLHO HeliTpaanu3oBaHel. KHcible Boapl He#Tpa-
JH3YIOT | H. pacTBOpPOM €JKOrO HaTpa, lieno4yHele BoAn — | H. pacTBoO-
pOM cepHO#l KHcJOTH. B o06oMX caydyasix K mpobe BOZbI, OTMepeHHOH
A1 pa36aBJyieHusi, NpUOABJSIIOT pacCYUTaHHOE KOJHYECTBO IEeJOYH HJIH
KHCJA0Th. TpebyeMoe KO/MHYeCTBO OmNpefensiioT THTPOBaHHEM aJHKBOT-
HO! 4YacTH mnpo6wl COOTBETCTBYIOIUM pactBopoM. Turpyior a0 pH 7
BU3yaJbHO B TPUCYTCTBUH OPOMTHUMOJIOBOTO CHHETrO HJH TOTEHUHOME-
TPHUYECKH C TIpUMEHEHHEM CTeKJ/STHHOTO 3JIeKTpPOJa.

Bogpl, conepxkamiye cBOGOJHBIH XJIOp, Nepel ONpeleneHHeM JNOBKHEL
ObiTh OOpaboTaHbl CcyJanbuTOoM Hatpusi. O6pabaThiBaloT BOIBI, KOTOPLIE
nocJsie pa3baBjieHHs BOJOH B OTHOLIEHHH, HEOOXOAHMOM JJIsl ONpefe]eHus
BITK, nokaxyrt nocine npu6GaBjieHHsi pa30aBJieHHOH CePHOH KHCJOTHI,
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HoAHJA KaJusi U KpaXMaJia NOJIOXKHUTENbHYI0 peakuMio Ha XJjop. Koau-
NCCTBO pacTBopa cyJ/bduTa HaTpus, HeoOXOAMMOe /51 BOCCTAaHOBJIEHHS
¢sobOJHOTO XJiopa, omnpeaensoT TutpoBaHueM. K 100 ma- npobwl npu-
Gasasitot 10 ma pasbaBaenHoi (1 : 50) cepHoét kucaorw, 10 2 pactBOpa
nopupa kKanus (10%-noro) u tutpyror 0,025 H. pacTBopoM cynbdura
lHaTpUsi ¢ NpHMEHEHUEeM pacTBopa KpaxXMaJja B KauyecTBe HHIUKaTopa.
(PactBop cynbdHTa HaTpHsi NPUrOTOBJSIIOT pacTBopeHueM 0,16 2 Ges-
sogHoro Nao,SO3 B 100 M2 JUCTHNIUPOBAHHOH BOJBI HENOCPEACTBEHHO
licpes MpUMeHeHHeM; pacTBop HeycroduuB). K nmpobe, mpenHa3HaueHHOH
s onpegenenus DBIIK, npu6aB/sioT 3KBHUBaJEHTHOE KOJHYECTBO pac-
TBOpa CyJb(HTa HATPUs, pACCUUTAHHOE MO pe3yJbTaTy OIHCAHHOIO
Bbille TUTPoBaHUSA. B caydae, Korja npoba COAEPKHUT e€llle B TeUEHHUE
10—20 mur xs0p, NOBTOPSIOT NpeApiAylLyto o0paboTKy. Ecau xe XJjop
Oblsl MOJNIHOCTBIO yCTpaHeH, npoOy ucnosb3yoT Anas onpejenenus DBIIK.
15 pasbaByieHHsi poObl NPHUMEHSIOT pa36aBJ/dIoONLYyIo BOLYy ¢ JoOaBKaMH.

BemecrBa, pearupyoouide HemocpeiCTBEHHO C PacTBOPEHHBIM KHCJO-
poloM, 3aBelllalOT pe3yJabtaT onpegesnenuss BIIK. Memarouee BiaHsiHHE
TAKUX BEIIECTB YCTPAHSAIOT yBeJUYeHUEM BpeMeHH Mex]y pa3baBieHueM
npoObl BOAOH MM aspaumell npobbl U GUKCHPOBAHUEM KHUCJIOPOAA B KHC-
JOPDOAHOH CKJsSIHKE, TMpeJHa3HauUeHHOH JJ/s OlpeleseHHsT KHCJI0poAa
B JleHb oT6opa npobul. Kuciopoxn ¢ukcupyercs yepes 1 4 nocae pasbas-
JeHHs1 HJIM aspauuu npoOsl.

B croyHelX BojaX, cojepiKallyX BellecTBa, KOTOpble pearupyror
C 3JIeMEHTapHBIM HOJOM, ONHUCAaHHOE HHUXKEe OIpeAeseHHe KHCJI0poAa
NPOBECTH HEBO3MOXHO. B Takux Bojax Hajo BBIYHC/JAHTbL Ha OCHOBAHHH
pacxoja uoja M pasbaBieHusi npobObl, CKOJbKO OyAeT Hojga H3pacXofio-
BaHO Ha cMecb npoObl ¢ pasbaBisouieli Bojod. Ecau BblYMC/IEHHAS
BesiMYMHA OyJeT mpeBwlllaTh 3 e HOoAa Ha | 4 BOJpI, TO INPUMEHSETCH
crioco6 ompejeneHdss KHCJOpoAa, OMUCaHHHIA Ha cTp. 83. B ocrasbHOM
X0J| ompejeseHdss ocraercs TeM xe. Ecad pacxop Hoja He IPEBBICHUT
3TOM BeJMYHMHBI, XOJ ONpeJe/eHHst OCTaHeTCs [

OOBLIUHBIM.

[Ipo6er, conepxxamue O60JbliHe KoJHye-
CTBa BOAOPOC/JEH WJH - NJIAHKTOHA, Iepes
aHaJU30M (UALTPYIOT Yepe3 MJIaHKTOHHYIO
ceTky (wesnkosoe cuito Ne 20), 4YTO yKasbl-
BAaeTcss INpPHM 3aldcH pe3yJ/bTaTOB aHaJH3a.
PesynbraTtel onpegnenenusi BITK B atux Bogax
OyayT COMHHTEILHBIMU.

Annapamypa

Kucaopoonoie ckasnku emkoctbio 250—300 ma
Anst apOuTpaxubix onpefeneHuit (100—300 m.z pas
APYTHX Liesied), KanHuOpOBaHHbIE C TOUHOCTBIO 10 0,1 Mz
(puc. 3). IlpoBepKy eMKOCTH HJH KaJHGPOBKY Ipo-
BOJAT B3BellHBaHHeM. EMKOCTb KHCJIOPOJAHON CKJSHKH ]
HaxXOMAT MO DPAa3HOCTM Macchl MYCTOH BRICYIIEHHOH  Pyc 3. KucjopogHas cKasHKa:
CKJISTHKH C npoéxouu H MacChl CK/ISIHKH, HalOMHEHROH  ; _ o 1nv6koit qis oT6opa npos;
AMCTHJIIMpOBaHHOH Bopoit npu 20°C M 3aKphITOH 6 — ¢ cudpoHOM.
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npobkoii. [Tepen BapennBaniteM HeoBXOAMMO TL(ATEJBHO BBICYILHThL CKJSHKY, B ocoBen-
HOCTH ee ropJsio. MOXHO Tak)e NPHMeHATh CNelHaJsbHble CKJASHKH ¢ npHuuiHdoBal-
HBIMHM CTEeKJISIHHBIMH KOJIMauyKaMH *.

Tepmocmam, ycraHoBaeHHnlll na 20° C, ¢ gonyetuMuiM oTkjaoHenHem =+ 1° C. Llene-
coo6pa3HO IPHMEHATb TEPMOCTAaT C BOASAHBIM OXJaxJeHHeM, KOTOpHIi obecrieuHBaer
yKa3aHHYIO TeMNepaTypy 4 B JieTHee BpeMs. B Gosbluux s1a60opaTopUsiX MOXKHO HCMOJb-
30BaTb TepMOCTaTHble OOKChI HJIM CHellHaJibHBle NoMelleHHs. B TepmocraT nomemalor
MeJsiKHe ¢oTorpaduyeckne KIOBEThI, KOTOpble CJYXKaT IOocCJ/Je HaNoJHEeHHS HX JUCTHJJIH-
pPOBaHHOH BOZOH BOASIHBIMHM 3aTBOPaMH JAJg KHCJOPOAHBIX CKASHOK, CK/SIHKH MOTPYKaloT
B HHUX mpobkoii BHM3. Bopy B KioBeTax OGHOBJISIIOT NPU KaXKJOM ONpeleseHHH.

Yempodicmeo 0aa aspayuu ¢ pacnpefleseHreM Bo3lyXa yepe3 HeCKOJNbKO TPYOOK,
KOTOphIe MOr'yT ObiTb CHa6KeHbl CTEKJISSHHBIMH (PUJbTPYIOIUMH NjacTHHKaMH. Bospyx
NMpONyCKaloT uepe3 BaTHHIH GHJILTDP M CTEKJSHHYIO QHABTPYIOILYIO NMJIACTHHKY.

Mewaasku WnH ecmpaxusanowull annapam.

Pearxmusbsi
[ 4

PeakTuBbl Te e, 4TO M AJ8 OnpejlejeHHst KHcJaopopa (cM. ctp. 86).

HAucmuasruposannas eoda. Bopy, npumeHsieMylo AJsi NPHI'OTOBJIEHHSI BCeX INpHBe-
JEHHBIX Jlajiee PaCTBOPOB M JJIsl MPHTOTOBJEHHS pa36aBisoOlledl BOAbI, MOJYYalOT Nnepe-
TOHKOH B CTEK/JSHHOM IeperoHHOM annapaTte. JIMCTHJJIMDOBAaHHAsi BOAa He JOJ/KHa CoO-
JepiKaTh BellecTB, OKa3bIBaIOLIHX BjHsiHUe Ha onpejesneHue BIIK (B oco6ennoctn Meau),
B KoauuectBe, GosbiieM 0,01 me/n, uMHKa — B KOJIHUeCTBe, npeBblnaiouieM | me/a,
XJIopa, XJIopaMHHa M opraHuyeckKux BelliecTB. IIpHCyTCTBHE HJIH OTCYTCTBHE MEJH, IIMHKA
M XJlopa NpOBEPSIIOT METOAAMH, NMpPHBEJEeHHbLIMH B COOTBETCTBYIOIMX pasjesax.

JIMCTH/JIHPOBAaHHYIO BOAY, NMpefiHa3HAYEHHYIO AJSl NMPHrOTOBJAEHHS pa3baBJsiolier
BOJBI, HACHILAIOT KHCJOPOAOM BO3JyXa (CBeXenpHroTOBJEeHHast AHCTHJIIMPDOBaHHas BOAA
aspHpyercsl NPOAOJIKHTE/NbHOE BpeMs) H XPaHAT, TulaTeJbHO obeperasi OT Kakoro Onl TO
_HH Obw0 3arpsi3Henus. CocyAnl A/1s1 5TOH BOJAK Hesb3sl HCHOJIb30BaTh AJS ADYTHX meJei
(naxe Ans npuUroToBNeHHst pasbasssiomiedt BoAwl). IIpunumas Bo BHMMaHHe pabouue
yCJaOBHs, uesecoo6pa3Ho, YTOGbl JHCTHAAMPOBaHHAsi Boja MMena Temnepatypy 20° C.

Docpamneii 6ygeprect pacmeop, pH 7,2. PacTBop Asnsi npuroToBsieHuss pasbaBJifio-
weit Bogel: 8,5 ¢ KH,PO,, 21,75 ¢ K HPOd, 33,4 ¢ Na,HPO,-7H,O u 1,7 ¢ NH,CI
pacTBOPSIOT B AMCTHJIJIHPOBAHHOH BOJAe M AOBOAAT A0 | 2 (peaKTHBHI 4. A. a)

Cyavpam maenus, pactBop As TIPUrOTOBJIEHHUS] pasGaBasioweit Boasl. Pacteopsior
225 e MgSO,; 7TH,0 4. p. a. B AMCTH/IMPOBaHHOH BOJe M A0OBOAAT 00beM 10 1 4.

Xa0pud kaavyus, pacTBOp ANsS NMPHIOTOBJIeHHs pasbaBasiolieli Boxbl. PacTBopsior
27,5 e CaCl, 6esBogHOro 4. 1. a. B AHCTHJIIMPOBAHHOH BOAE M JOBOAAT 10 1 4.

Xaopud scesesa (111). PactBop ansi mpuroroB/eHus pasbapasiouiel Boanl. PactBo-
psawT 0,25 2 FeClg-6H,O u. 1. a. B AHCTHVIIHPOBaHHOH BOZAe M AOBOAAT A0 1 4.

Pa36ae/zmou4a}z 6oda. Ilpu6aBasioT K 1 4 AHCTHJIMPOBAHHOH BOABI, HacbILEHHOH
npu 20° C kuciopofoM Bo3ayxa, 1 ma docdatHoro GydepHoro pacrBopa, 1 ma pacTBopa
cyJibdaTta MarHusi, | Ma pacTBOpa XJIOpPHAA KaJjblusg H | ma pacTBOpa XJiopHia xKe-
gesa (I11). Pa36aBJ1momylo BOAY NPHrOTOBJISIIOT B JeHb e€e NMpPHMeHeHHd.

UncroTy pasbaBasiouieli BOALI NPOBEPSAIOT cjelyloliuM oOpa3oMm. YHeTwipe KHCJO-
POAHBIE CKJISTHKH HaMOJIHAIOT pa3baBasiolleil BOJOK; B IBYX H3 HHX OnpefieisiioT KHCJOPOJA
B JeHb Hcc/efoBaHHsl Mpo6bl («<HYJ/eBOi» JeHb), a B ABYX APYTHX, KOTOpbI€ NOMEILAIOT
B TEpPMOCTAaT BMeCTe C aHaJH3HUPYeMbIMH NpoGaMH, OMpPeleNslioT cojepKaHHe KHCJIOpoja
Ha NATHH JeHb. Pa3HocTh MeXAY cpeiHeli KOHIEHTpalHed KHCIOPOAa B «HYJ/1eBOH» npobe
H B npobe, B39TOl Ha NATLIA AeHb, He J0JKHA npesbinaTh 0,5 me/4. K3 peayabrara onpe-
Aeaenns BIIKs; npo6, pas6aB/ieHHbIX BOAOH, BeJHYHHY STOrO XOJOCTOrO ONbITa HE BHIYH-
TaloT.

Pasbasasawowas 600a ¢ 0obasxamu mnpurotoBnsiercs npuOaBieHueM | ma OTCTOSB-
Iecsl X03sACTBEHHO-GLITOBON CTOYHOM BOAH (CoXpaHsBluedcs He Gosee 24 4) uau 10—
20 m4 peyHoil BoAnl K 1 2 pa3baBasiomeit Boan. Pas6asasioutylo BOAY ¢ Jo6aBKaMH TpH
TOTOBJISIIOT B JleHb NpPHUMeHEeHHS.

*Jlypbe 0. 10, Pub6uukona A. H.,, XuMuuecKkBEit aHaJH3 NPOH3BOACTBEHHHIX
cTouHmMX Boj, Hag. chmm» 1966, crp. 51.
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% B3ameH xo3siicTBeHHO-GBITOBOH CTOYHOH BOABI HJH pPeyHOH BOJBI PEKOMEHAyeTCs
(oco6eHHO NpPH aHaJH3e NPOMBIIJIEHHBIX CTOYHBIX BOA) BBOAHTbL KYJbTYPYy MHKpPOOpra-
IM3MOB, BBIPALlEHHYIO Ha aHaJU3upyeMod CTOyHOH Boje. [lJsl 3TOro aHAJIH3HPYEMYIO
CTOYHYIO BOAdy pa3baB/sioT BoAonpoBojHOH Bojod B 10—100 pa3 B 3aBHCHMMOCTH OT
KOHIIEHTPAalMH B Helf OpraHUYeCKHX BellecTB, NMPUGAB/AIOT yKa3aHHHE Bblille GHOreH-
Hble peaKTHBBEI H OCTaBJSIOT B OTKPBHITOM cocyflle Ha 2—3 aHda. IlosiBreHHe MyTH HJIH
NJeHKH yKa3biBaeT Ha pa3BHTHe MHKpo(Jopsl (MpOBEPAIOT NMOA MHKpocKonom). Mukpo-
¢0py mepeHocAT B npoby aHaJM3MpyeMOH CTOYHOH BOAbl, pasbaBaslT B 5—20 pas
M mocJie AasbHellero pa3BMTHsS ¢uopnl ot6uparoT | ma 3Tol Boawl Ha | 2 pasbaBas-

ouEed BOAbI. Y
Pesyastatel onpemenenus BIIKs; B npobax, pasbaBieHHbIX BOJOH C AoGaBKaMH,

JOJKHBI ObITh CKOPPEKTHPOBAHBI 0 KOJMYECTBY KHCJIOPOAA, MOTJIOLIEHHOr0 NpHGaBJ/eH-
HbIMH BelllecTBaMH. [l HaxXxOXAeHHsl 3TOH MONPABKH ONpefe/IsiioT OObiUHBIM Croco6oM
BITK; x03sficTBEHHO-OBLITOBON CTOYHOH BOJR! MJIH PeYyHOH BOALI, KOTOpbie NMPUMEH AJHUCh
B KayecTBe MaTepHaJjia Jo6aBok. [lo Bennuune BITK; onpepensior nonpaBsky, npeacras-
JIFIOYI0 co00¥ pPacxXxol KHCJOpPOJAa Ha TO KOJHYECTBO J00aBKH, KOTOpOe HaxoAHTcs B 1 4
CMeCH aHaM3HpyeMoi npobsl ¢ paszbassiouieil BoRoii. [TonpaBKy BHIYMTAIOT U3 BeJIMYHHbI
onpegenenHoro BITK; uccnenyemoit cmecu.

lpenBaputenbHass o0paGoTka npoObl Boabl. Bapuaut A (ana-
AJH3 oTcTossBWeHcda mnpoob6sr). [Ipoby Ha Mecre orbopa
HAaJMBAlOT B LUJHHAD U JAIOT OTCTOATHCSl TBEPIBLIM YacTUIAM B TeUeHUe
ONpEeNe/NEHHOTO BpeMeHH (cM. cTp. 92). 3ateM cHdoHOM otbupawT 3/,
NpO3payHOro CJOSI XKUAKOCTH U nepeHocsaT B OyTelib A/ orOéopa mpob.
Konen, TpyOkH cHpoHa B LHJIHHADE HO/KEH ObITb NMOTpyXKeH Ha 3 cm
HHXKe mnoBepXHocTH xUAKocTH. Cofepxumoe OyThlIM 006pabaThiBaIOT
B JlabopaTOpHH, KaK YKa3aHO BHILLE.

Bapuaur b (amanus NPOGUABTPOBAHHOH
npoo6s). Ha Mecre orGopa npoby ¢uaAbTPYyIOT Yepe3 OyMaKHBIH
¢HaLTp B OyThIbL. [lepByro mopuuio punsTpa orbpaceiBaioT. B snabopa-
TOPHUH npoOy o6pabaThIBalOT, KaK ONHCAHO BBHIIUE.

[TonroToBka HepasbaBaneHHOH mnpobOu. Ilpu
o6paboTke npoGbl BOjbI C NMpeAnojaraeMbiM NSTHCYTOYHBIM OHOXHMHYe-
CKMM mnoTpebJieHHeM KHCaopoga A0 6 me/2 B KOOy WM LUUJIUHAD €M-
KOCTbIO 2 2 HaJHBaIOT 0KoJio 1—1,5 2 npobel npu 20 + 1° C, HacelleH-
HOM KHCJoponoM Bo3ayxa. [Ipu HeoOXOmHMOCTH npoOy NOAOTpeBaIOT HJIH
oxymaxjaoT Ao 20° C U HachILAIOT KHUCJAOPOAOM, aspHpysa ee 10 mun.

[TonroroBka pas6aBaeHHOH mnpooOsrn. [Ipoby Boasl
C npeanoJiaraeMplM OHOXHMHUYECKHM InOTpPeOJieHHEM KHCJOpOAA BhIllE
6 me/a HeobxomuMo pas3baBJATH.

[Ipo6y orbupaioT nunmeTkoil UM MepHBIM UHMJAHHAPOM. HauMeHbIIH#
oToOpaHHBIH mUnmeTKoH o0beM cocraBiser 10 ma, UIUJAHHAPOM OTMEPSIOT
He MeHee 50 ma. Ecau ans aHasu3a JOCTATOUHO MEHbILUETO KOJIMYECTBA
npoObl, NPOBOAAT CTyNeHUaToe pa3baBjeHHe pa3baBJsiolled, BOLOH.

O6neM npobul fasa aHanu3a 6epyT B COOTBETCTBHH C NpeAnosaraeMon
BesHuuHOH BITK;. [IpoGy npUroToB/siioT B OXHOM pasbasJjieHHH (Taba. 10).
IlepeMemannyo npo6y OTMEpSIOT U HAJHBAIOT B COCYA, NpHOaB/IAIOT
COOTBETCTBYIOLIEE KOJHUECTBO pa3baBJsiiollell BOJpl HJH BOAbI C A00aB-
KaMH.

CMmech nomxHa uMerh TeMnepatypy 20 =+ 1° C u nomkHa ObITb HacChl-
IeHa KHCJOPOAOM BO3JyXa, HHade HeOOXOAHMO TeMIepaTypy CMecH
npuBecT K 20°.C U HACHITHTh KHCJOPOJOM, a3pUpys ee B TedeHHe 10 nun.
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Tabauya 10. Pekomenpyemoe pasbaBieHde npo6 vccaepyeMoid BOAbI
npu onpepenednn BIIK; u okpyraeHue pesyabtaToB

Paa6aBnenue | OdbeM npoGul B 1 2 Hamnas3oH ONpepessie-
R ° cmecpn, MA A MOI‘; BHOKf, l}ne//z Okpyraenune, me/4
* 1 Hepas6apsennas 0—6 0,1
npo6a

0,5 500 4—12 0,2

0,2 200 10—30 0,5

0,1 100 20—60 1

0,05 50 40—120 2

0,02 20 * 100—300 5

0,01 10 * 200—600 10

0,005 b ** 400—1200 20

0,002 2 ** 1000—3000 50

0,001 [ ** 2000—6000 100

\

-

* TIpn oTMepHBaHHHU LHJHHAPOM HaJi0 NpoBeCTH fo6aBouHOe pa3bamBiieHHe.
** IIpn OTMepHBaHHH MHIETKOH HaZo NMPOBEeCTH [oOaBouHoe pa3GaBJieHHE.

TepMocTraTHpoBaHHe U a’palsi HE HYXKHBI, ecJd NpoObl pas3baBJjieHbI
Gosbuie yeM 1 : 19 (R = 0,05), npu ycaoBuH, YyTo pasbaBjsolias Boja
uMeer Temnepatypy 20° C H 'HachlllleHa KHUCJOpPOAOM BO3AyXa.

Xoa onpepenenusi. [Ipoby, mMOArOTOBNEHHYI0 OJAHHUM H3 NpPEeIbILyLIIHX
cnoco60B, HaJUBAIOT B TPU KHUCJOPOAHHLIE CKASIHKU. Kaxnayio KHCIOpOX-
HYI0 CKJSHKY omnoJackuBaoT npubnausurensiHo 30 M4 NOATOTOBJEHHOMH
npobbl, mocsae 3TOr0 HamoJHSAIOT A0 CaMoro Kpas Tak, 4ToObl He MOsB-
JSJIUCh My3bipbKH. Ecsd moaroroB/sieHHasi mpo6a COREPIKUT B3BELUEHHBIE
BellleCTBa, COAEPXKUMOEe COCyAa NepeMelIMBaIOT Mepel KaxKIbIM Iepesu-
BaHHEM JIETKHM BpalllaTe/JbHbIM ABHiKeHHeM. HanosHeHHyl0 KHCJIOpOA-
HYI0 CKJSIHKY 3aKpbIBaloT NMpoOKo#H Tak, YTOOB BHYTPH HE OCTaJIOCh
ny3bIpbKOB BO371YyXa.

B ojHO# U3 TpeX KHUCJOPOAHHIX CKJSIHOK TOTYAC K€ ONpelensiioT
Kucjaopoa. Bpems mexnay pasbaBiaenueM mnpoObl UM ee a’spaunHed H
(¢bUKCHpOBaHHEM KHCJOpPOAA MPH ONpeneJeHHH KOHLEHTPALUH €ro B JeHb
orbopa npoObl He JOMXKHO ObITb Oosee 15 muH.

OcrtaBuivecsi nBe KHCJOPOJNHbBIE CKJASHKH IOMellaioT B TepMOCTaT
B MeJIKHe YalllKd UJIH B oTorpadrueckie KioBeThl, HalOJTHEHHbIE JHCTH/I-
JUpPOBaHHOH Bojgo#. KucaopojHbie CKASIHKM IOMelamT NpoOKaMu
BHU3, NOTpYyXKasi ropsa B BOAy (BOAsiHOH 3aTBOp). JUCTHJJIHPOBAHHYIO
BOAY OOHOBJISIOT NpPH KaxaoM onpeneseHdd. Kuciaoponnele CKIAHKH
xpausatr npy 20° C B TeMHOTe B TeueHHe 5 JHeill. 3aTteM B 06eHX KHCJO-
POJHBIX CKJSIHKaX OMNpeJessiioT KOHLEHTPALUI0 PacTBOPEHHOIO KHCJO-
poja.

OnpeneneHde KUCJAOPOAA B «HYJeBOH» H NATHIA JHH NpPOBOASIT METO-
JIOM, onHcaHHeIM B pasjaene «Kucaopom» (cM. ctp. 81).

Pacuer. IlaTHCyTOYHOE GHOXHMHUECKOE MOTpeGJeHHE KHCJIO0pPOAa He-
pa36aBjieHHHIMH Tpo6aMH, mnpo6GamH, pa3baBjeHHEIMH pa36aBJsioLled
BoJoH, HaH mpoGamu, pasbaBjieHHHIMH pasbaBisioliell Bojod c aobas-
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KaMH B #2/4 (COOTBETCTBEHHO X, y H 2) BBHIUHCJSIOT IO CJAEAYIOIHM dop-
MyJaM:

f—a— b y___a—b_ 7 — a—b—cd
T YT R 7 - R

I'le @ — KOHIEHTpalUs KHcJopoja B o0paGoTraHHO#A npobe B Hayaje onpejeneHus («Hy-
JieBoit» JeHb), me/a; b — KOHUeHTpalus Kucjaopoaa B obpadoTaHHOH Npobe Ha NATHIH
AeHb, M2/a; ¢ — OMOXHUMHUYecKoe ToTpebaeHue Kucaopoda 1 ma no6aeku (BIIKy no6aBku
B m2/a, ymHOXeHHOe Ha 0,001); d — o6bem 06aBKH B 1 2 NOAroTOBJIEHHOH NMpoOHI, pas-
6aBsieHHOH pas6apJsoileli BofoH ¢ po6aBKamH (cM. cTtp. 96); R — pasbasJieHue, T. e.
o6beM Npobul B 1 2 cMmecH npobGbl U pa3baBJsIOLEed BOAHL.

OxpyrieHue pe3yabTaToB. Pe3ybTaTel OKPYIJISIOT MO AaHHBIM, MPH-
BefeHHBIM B Taba. 10. st npob, omnpejeseHHe KOTOPHIX NPOBOAMJIOCH
NpH HECKOJbKHX pa3baBJ/ieHUsiX, NPHBOJST pe3y/JbTaT TOTO OmIpejese-
HUSI, NIPU KOTOpOM OBlIO H3pacxonoBaHo npubausurtesbHo 50% KHco-
poia OT NEepBOHAYAJBHOTO €r0 COAepPIKAHHUS.

[Ipy s3anucH pe3yabTaTOB OTMedaloT pasbaBieHHe (BeJIMYHHA R
u3 1aba. 10) ¥ 00si3aTe/IbHO 3aMHUCHIBAIOT, KaKas Oblja MpUMeHeHa Ipej-
BapuTenbHasi oOpabotka mnpoOwl (cM. ctp. 97).

Onpepenenne «noaxoro» BIIK crounsix Bop *

Pexomenoyemotii memod

CocTap- MpOMBILIJIEHHBIX CTOYHBIX BOJ pasHooOpaszeH. OueHb 4acTo
BelllecTBa, COJepKalluecss B CTOYHBIX BOJAX, CHJIBHO 3aMEeNJISIIOT NMPOIece
OHOXMMHYECKOTO OKHCJIEHH 51, 2 HHOT 1a OKa3bIBAalOT TOKCHYECKOE JAeHCTBHE.
OnHakKO H3BECTHO, 4YTO MHKPOOpPraHHM3Mbl MOXHO ajanTHPOBaTh (NpH-
CHOCOOHTh) K pas/IMUHbIM COCAMHEHHSIM, B TOM YHCJ/e Ja)Ke TOKCHYHBIM.
[Ipn onpeneneHuH OHOXMMHYECKOH MOTPeOHOCTH B KHCJAOpOAE TMIPoO-
MBILIJIEHHBIX CTOKOB IpeABapHTeJbHasi ajantauus MHKPOQJIOpbl HMeeT
peliaroiiee 3HayeHue. Jlas ajantauuu tpebyercsi onpejeseHHOE BpeMs.

IIpy 3apaxkeHMM HeajaNTHPOBAHHOH MHKpodJopol mardasa (¢asa
npHucrnocob/eHus) yAJMUHSETCS Ha HeCKONbKO AHeH. [1pu He3HauHTENbHOH
ajanTaudd jardasa CcoKpallaercsi, a y XOpollo aJaanTHpoBa HHOH
MHKpOGJIOPE OHa OTCYTCTBYET.

CkopocThb mponecca 3aBUCHT TaK¥e OT KoJjiMyecTBa MUKpPOGOB, BBe-
JeHHBIX 1Js 3apaxeHus (HHOKyasuud). Ilpu BBegmeHud HeOOJBIIOrO
HX KOJIHYecTBa MNpollecC BHAYaje HAEeT OYeHb MENJIEHHO H JIMIIb CHYyCTH
2—3, a HHorza H 6oJjiee CyTOK, KOTJla B CKJISTHKE Pa30BbeTCs JOCTATOYHOE
KOJTHYeCTBO MHKpOOOB, HHTEHCHUBHOCTb Npolecca Bo3pacraeT. KoHeuHbIH
pesyabTaT OyAeT TOT XKe, UTO H NpPH 3apaKeHUH OOJbIIMM KOJHYECTBOM
MHKPOOOB, HO OH TIOJIyyaercsi 3HAYHTEJbHO IO3JHEE.

B cBs3u ¢ usnoxeHHuM Boillie 3HaueHHs1 DITK; cuapHo Kosebuaiotes
M MaTteMaTHYeCKHH pacueT BeqH4HHB «nosHoro» BIIK no pesynabraram,
noayyeduuiM agaa BITK,, BITKg BIIK,, HeBo3MoxeH.

*Porosckasa L. U, Mukpo6uonoruyeckuit cuures, Ne 19, 16 (1968).
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Onpenenenne UCTHHHOro 3HadeHus nosaHoro BITK satpynaHeHo TeM,
YTO KOTJa B npobe oCTaeTcss Majio OpraHHYeCKUX BelleCTB, OHOBPEMEHHO
C HUX OKHCJEHHEM HJeT MNpolecc HUTpHUPHUKAIKH.

OnucaHHblf 3J€Ch METOL Ha3BaH YCJAOBHO METOJOM OIpejeJaeHHs
«mosiHoro» bITK, Tak Kak Ha caMOM jeJie Npolecc BeJeTCs He J0 MOJHOro
OKHCJIEHHsI OpraHHWYeCKHX BelllecTB, a JO TeX MOp, moka He obpasyoTcs
HUTPUTHl B KosudectBe, paBHoM 0,1 me/a. OpHako MeToJ ¢ A0OCTaTOYHOM
MOJHOTOH XapakTepudyeT XojJ OHOXMMHUYECKOTO OKHCJIEHHS, KpHBasd
notpeb/ieHHsT KHCAOPOAA HArJAAHO HJJIIOCTPUPYET 3TOT Mpolecc.

Annapamypa

CM. «Oripenenenne BIIK meropom pas6asJsieHus», crp. 95.

Peaxmusbst

Cm. «Onpenenenue BITK meromom pasGaBnenus», ctp. 96.

HenocpenctBenHo nepen HcrnoJsb3oBaHHeM pa3baBJsiollled BOAbLI B Hee
BBOASIT KYJ/bTypy MHKPOOPTaHH3MOB, aJanTHPOBaHHYI0 K COCTaBY
HCCJAENYEMOH CTOYHOH BOJHI.

[loaroroBka mukpodgiopbl aas 3apaxenus. [Ipu Hanuunu GHOXHUMH-
YeCKUX OYHMCTHBIX COOpYKeHUH, paboTamolliX Ha HCC/enyeMOH CTOYHOH
BOJ€, AJ/15 3apaXKeHUs UCNOJb3YIOT MUKPOGIOpY, COmepxKallylocs B OYH-
ILeHHOH XUAKOCTH. JKHIKOCTb, BBIXOASILYI0 H3 BTOPUYHOTO OTCTOM-
HMKa, B3SITyl0 B KojudectBe OoT 10 10 25 M4 B 3aBUCHMOCTH OT oO0beMa
PUroTOBJIsieMOH pasbaBJsiolledl Boxbl, BHauaje GUAbLTPYIOT Yepe3 Oy-
MaXHblH ¢GHABTP, 4YTOOB yJaauTb MHKpodayHy (MHGY30pHH, KOJIOB-
paTKH U T. 1.), NUTAOILYyIOCH GaKTeEpUSAMHU, a 3aTeM 3Ty BOAY HUIIBLTPYIOT
yepe3 MeMOpaHHbIH (uAbTp, YTOOH CKOHIIEHTPUPOBATHL OHoMaccy Oak-
Tepuii. OOBIYHO B OUHLIEHHOM XHUJAKOCTH cogepxuTcs He 6osee 10 000 6ak-
Tepuii B 1 ma, B nabopaTopHeIX ycaoBHsAX He Gosee 1000 Gakrepuit
B 1 ma — KOAMYecTBO, HEJOCTAaTOYHOE I/ MHTEHCHBHOTO XOAa IMpO-
necca. Ilnenky, obpasoBaBmyiocsi Ha GUIbTPE, MPOMBIBAIOT HECKOJBKO
pa3 c¢usmosorudyeckuM pactBopoM (0,5%-ubiii pactBop NaCl), uytobwl
HCKJ/IOYHTD NOCTYIJIEHHE B pa30aBJSIoOlLyI0 BOLY OpraHHYECKHX BelLEeCTB,
NpOAYKTOB MeTabosnM3Ma MUKpPOOOB, a TaKXKe HUTPUTOB, COAEpKALIUXCH
B OYHLIEHHOH XHUAKOCTH. PuabTp ¢ nJjeHKoOH (OcajkoM) NEpPeHOCHAT
B CTakaH C HeOOJbIIMNM KOJUYeCTBOM pasbaBJisiiolllell BOALI, OCaJOK CMbI-
BalOT M (UJBTP TLIATEJbHO BCTPSXHBAaIOT, a 3aTeM 00pa30BaBILIYIOCS
B3B€Cb BBIJIHBAIOT B OYyThlIb C pasbaBJsiolled BOLOH.

MoxHO TakK}Ke HCIOJIb30BaTh AKTUBHBIH HJ JEHCTBYIOLUX a3pOTEH-
KoB. Ot6npaior 5—10 2 UNIOBOH KMUIKOCTH, BCTPSXHBAIOT HA BCTPAXH-
BarolleM annapare 15—20 mun, yToObl pa3apoOUTh XJONbS HJA, a 3aTEM
NOCTYNAlOT TaK Ke, KaK NPH HCIOJb30BaHUH OUHILEHHOH XKHJIKOCTH.

IIpy Hasmyuu MHKpOOHOJOTHYECKOH 1ab0paTOPUH MOXKHO IMOCTYIHTb
caenyomMM obpasoMm. OUHIIEHHYIO XKHIAKOCTb 3aceHBaloT Ha TBEPAYIO
MSCOINENTOHHYIO cpefly, 0ObluHO B 3—4 uawmku [leTpH, U cTaBAT B TEpMoO-
crat npu 20—30° C. Uepes gBoe cyTOK pa3BHUBIUHECS KOJOHHH CHHMAIOT
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(OAKTEPHOJIOTHUECKOH MeTJedl M NepeHOCsAT B CTakaH ¢ pasbaBJasiiolled
BOJOH; KOJIOHMHM TILATEJbHO pasbuBaioT, o0pasys OakrepHaJbHYIO
B3Bech. CycneH3uio UALTPYIOT Yepe3 OyMaKHBIH (GUIBTP, YTOOLI OCBO-
GOAMTbCS OT KOMOUYKOB, U 3aTeM (UJIbTPAT NMepeHocsaT B OyThLIb C pas-
6aBJjsOLEd BOJOH .

[Ipu orcyTrctBUM OGHOXMMHUYECKMX OUMCTHBIX COOpPYXKEHHH AJs 3apa-
XKeHHs MoxeT ObITb MCNOJb30BAH PeYHOH MJ, B3ATHIH HUXKe cO6poca CTOU-
HBIX BOA (mpuMepHO Ha pacctosHuH 0,5 xx) uam ObITOBas CTOYHAs BOJA,
MHKpO(/I0pa KOTOPOH JAO/KHA ObITb NpeABapUTE/bHO ajaNTHPOBAHA.
Jas apantauuy MHKPOGJOpPH OBLITOBYIO CTOUHYI BOAy pas3baBJsiioT
BOJIONPOBOJAHONH BOAOH 10 OMXpOMATHOH OKHC/AS€MOCTH, PaBHOH 50—
60 m2 O/2, 1 B Hee N00aBJSIOT NMPOU3BOJACTBEHHBLIH CTOK B TAKOM KOJIH-
yecTBe, YytoObl OMXpOMaTHasi OKHC/I€MOCTb cMecu Oblsia paBHa 100—
150 me O/a. PactBop craBatr B tepmoctaT npu 30° C ugM COXpaHSAIOT
NpU KOMHATHOH TeMmneparype. Uepe3 2 CyTOK XHMIKOCTb CTaHOBHUTCS
MYTHOH, MHOTJlda Ha NOBEPXHOCTH €€ MOSIBJSIEeTCs NJEeHKa, YTO yKa3blBaeT
Ha o0u/ibHOE pa3BUTHE MHUKPOQJOPH (XKejaTe/lbHa MPOBeEpPKa Moj MUKpO-
ckonoMm). Korma GuxpoMatHasi OKHCJsseMOCTb CHH3uTCS Ha 50—60%,
elie pa3s n00aBJ/gI0T BOAY M3 NMPOU3BOACTBEHHOTO CTOKA U yepe3 2—3 cy-
TOK KHUAKOCTb C afanTHPOBAHHOH MHUKPOGMIOPOH (UJABLTPYIOT, KaK OINH-
CaHO BHILUE.

Ilpy orcyTcTBHM OBITOBOH BOABI MPOHU3BOACTBEHHYIO CTOYHYIO BOAY
pa30aBJgi0T BOAONPOBORHOH BOAOH 10 OHMXPOMATHOH OKMCJSIEMOCTH,
paBHoit 100—150 me O/a, po6GaBasaOT OUOTEHHBblE 3j€MEHTH (a30T H3
pacuera 15—20 me/a, dochop — 2—3 me/a), ecain OHH OTCYTCTBOBAJH
B CTOUHOH BOJE, M OCTABJAAIOT Ha 3—4 CYTOK B TepMOCTaTe HJH INpPH
KOMHATHOH TeMmepaTtype; 3a 3TOT NepHoj NMPOUCXOAUT CMOHTAHHOE 3apa-
XKEHHEe CTOYHOH XHUAKOCTH. Tak ke, KaK MpH ajantauuu MHKpodJopbl
ObITOBOH BOABI, NPOM3BOACTBEHHYIO CTOYHYIO BOAy AobaBiasioT 2—3 pasa,
a 3aTeM NOCTyMalT, KaK B NpeAbAymuXx cJaydasx. [IpHUroTosseHHYIO
OIHUM M3 ONHCAHHBIX CNOCcOOOB OakTepHaNbHyI0 B3BeChb BBOAAT B pas-
OaB/solLLyI0 BOAY B KosudectBe 1—2 ms2 Ha 1 2 BOAwL.

Pa30aBsieHne NPoH3BOACTBEHHOH cTouHoit Boabl. Heobxomumoe pas-
OaBJieHHEe MOMKHO OPHEHTHPOBOYHO pacCYMTaTh MO pe3yJbTaTy OIpe-
penenus OuxpomatHoil oxkucaseMoctd (XIIK). ¥YciaoBHO npuHMMAIOT,
uyto 6uoxumuueckoe notpebsenue kucaopoga cocrasiasier 50% or XIIK,
HO TaK KakK B BOJe Nocje MHKy6Galuu mpu MPaBUJIbHO B3siTOM pasbaBie-
HHUHM JOJIKHO OCTaThCst npuMepHO 4—5 me O,y/a, TO BHUMC/IEHHOE 3HaYe-
uue BIIK nensit Ha 4 uau Ha 5. I[lonyueHHBIH pe3yJsbTaT MOKa3bIBaeT,
BO CKOJBbKO pa3 Hajo pa30aBUTb aHAJU3UPYEMYIO BOZLY.

\

Mpumep. BuxpomarHasa oxkucasieMoctb BoAbl paBHa 500 sz O/a. IMpunumaem BIIK
paBHbiM 50% or 6uxpomaTHOl oKMcsieMOcTH, 31O cocTaBasier 250 m2/4. [lenum 3Ty Besu-
YMHY Ha 5; moJiyuaeM, 4To CTOYHYIO BOAY Halo pa3basutb B 50 pa3. MoxHO nenaTh ABa
pasbassienusi, npuauMas ycaoBHo BITK sa 60 u 40% or seaunuunn XIIK. Takue pas-
6aBJjieHHs, KaK NPaBH/O, JAIOT XOPOIIHE PE3YJIbTATHI.

ITpu pas6aBieHuu Hajfo cJaequTb 3a TeM, 4TOGH pa3GaBasiOLIast BOAA M MOJNYyUYeHHAs
B pesyabrare pasbaBieHHA CMecb HMenn temnepatypy 20 = 1° C, a pH cmecu 6wt
B npepeaax 7,5—8.
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IlpapusnbHOCTL pa3baBjieHHs1 KOHTPOJIMPYIOT CJEAYIOIIHM 06pa3oM: MO OKOHUYAHHK
nepHojia HHKyOAallMH KOHIEHTPALHA KHCJAOPOAA B KHAKOCTH JO/KHa ObITh He MeHee
3—4 mz/a, a norpcbieHHe KHCJAOPOJAa 32 BeChb NepHOJA HHKYOallUH TaKkKe JO0JMKHO GbiTh
He MeHee 3—4 me/a.

Xojn onpefieneHusi. B MepHYyIo K010y eMKOCTBIO 1 2 HanUBAalOT CHPOHOM
(4T06Bl B KOJOGY He MOomajH¥ Ny3blpbKH BO3AyXa) pa30aBJ/iSIOLLyI0 BOAY
JO NOJIOBUHBI KOJObI, npUOaBASIOT TOY4HO OTMEPEHHOE NMUMEeTKOoH Tpebye-
MO€ KOJIMYecTBO licc/eflyeMOoH BOAbl M JAOBOAST A0 METKHU pa30aBJsioLiel
BOJOH. 3aKpbiB K00y npoOKOMH, TIIATEJbHO NepeMelInBaT ee COAep K HU-
Moe, nepeBopauuBasi kKosaby 15—16 pas.

Pas36aBneHHyI0 onHcaHHBIM CMOCOG0OM CTOYHYIO BOAY PasjHBAIOT AJIs1
MHKyOanuu B 7 KaJuUODOBaHHBIX CKJASHOK eMKocToio , 130—200 wma,
HanojHas HMX AOBEePXy, U 3aKPHIBAIOT KOCO CPE3aHHBIMH NPHUTEPTLIMH
npo6KaMu Tak, YTOObl He OCTaBaJjoCh MY3bIPbKOB BO3AyXa. 3aTeM 3Ty
e BOAY HaJHBAIOT B KOJMAYKH OT CKJASHOK (CM. cTp. 95) U, nepeBepHYB
CKJISSHKH BBepX JHOM, BCTaBJSIIOT MX B KOJMNA4YKH, BBITECHSS] M3 HHUX
BOJY TakK, 4TOObI HE OCTaJIOCh MY3bIPbKOB Bo3ayXa. Ilocse 3Toro ckiasiHKH
CTaBAT B HOpPMaJbHOE MOJIOXKEHHE.

Tak xe HamoMHsIOT Apyrue KaauOpoBaHHbE CKJASHKH (7 WITYK)
pasbaBasomeld Bomol. Kaxpo#i npobe aHaausupyeMmMol KHIKO-
CTH JOJMXKHA COOTBETCTBOBaTb OJHa CKJAsSIHKA ¢ pasbasusitollel
BOJIOH.

B oaHoil M3 ceMH CKJISIHOK C aHaJu3upyeMoH mnpo6oi M B OJHOH
M3 CEeMH CKJSIHOK ¢ pasbaBJjsiolled BOAOH cpasy KXe ONpeaenasiioT pac-
TBOPEHHLIH KHucaopoa. Bcee ocranpHble cKASHKH (12 mTyK) noMeliaior
B TepMocrat npu 20° C (+1° C). Yepes 2, 5, 10, 15, 20 u 25 cyToK oT
Haya/Ja HHKyOanuHy BHIHUMAIOT U3 TepMOCTaTa MO OAHOH CKJsSHKe C aHa-
JU3HPyeMOH BOAOH U MO OAHOH CKJIsIHKe ¢ pasbaBJjsiomei Bojoi U onpe-
JAENAI0T B HUX pacTBOPeHHHH KHcaopog (cM. ctp. 81) M coaepxaHue
_HHTpHTOB (cM. cTp. 134). HuTputhl onpenensiioT B Boje, HaJHUTOH B KOJI-
Ha40K CKJASHKH, KOTOPHIH CHHMAlOT TakK XKe, Kak HajeBajH, T. €. mepe-
BEPHYB CKJSIHKY BBepX AHOM. Ecsu B nmpobe HayaJicsi mpouecc HUTpHPH-
KaliHd, 4To OOHapyKHUBaeTCs MO MOSIBJEHHIO B BOJE HUTPHTOB B KOH-
eHTpauuy, npepnimalomieli 0,1 m2/2, To nanbHelimee onpenenenve BITK
He npoBOAsAT. EciM Ha nsaTble CYTKH MOSIBJASIOTCS CJEABl HUTPHTOB, TO
CJeAyiolllee onpeneseHue npoBoAsT yepes 7—8 CyTOK.

Ecan B nabopaTopuu HET CKJSIHOK C MPHILIJIHN(POBAHHBIMH CTEKJSIH-
HBIMH KOJIMa4ykaMH, TO AJisi KOHTPOJsS mpollecca HUTPHPHKALUH MOXKHO
IOCTaBUTh B TEPMOCTAT JOMOJHHUTENbHO 12 HeKasHMOpOBaHHBIX CKJSHOK
a060ro pasmepa, HamoJHEHHbLIX TOH e BOAOH (aHa/u3upyeMoil M pas-
GaBasiiollel); U B_HHUX ONpPENEesiTb COEpIKaHHe HHUTPHUTOB NOCTE KaXK-
Joro cpoka uHkyb6auuu. Eciu B KoHIile mepuoaa MHKyOalHH coAepXKaHue
HUTPHUTOB Oyner Gosbiie 0,1 me/2, pacTBOpEHHBIH KHCIAOPOA OMPENENSIOT
c AobGaBjieHHeM asuia HaTpHUs, CyJb(aMHHOBOH KHCJOTHl HJIH MOYEBHHBI
(eMm. «Onpepenenve xkucaopoaa», ctp. 87).

Briosne HagexuniM onpenenende BIIK pomkHO cunmtaThess B TEX
npobax, rie HATPUPHKANMS TOJBKO HayaJach,
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Pacuer. Buoxumuueckoe norpebnenie kucsaopoga (BITK) pasbas-
Aiolell BOJbI BBHIYHC/ISIIOT MO GopMy.Je:

G 4
Vi—gq Vo—gq

_-80k( @ )
V1_q Vo—gq

rie a; — o6wem 0,01 H. pacTBOpa THOCyJbdaTa HAaTPHs, H3PAaCXOJAOBAHHOIO Ha THTPO-
BalHe XHAKOCTH NpPH- ONpefieJieHHH B Hell colepKaHHS KHcaopoja Ao HHKyOalHH, ma;
a, — TO Ke, mocJje HHKy6auuu, ma; V; — eMKOCTb CKJSHKH, B KOTOPOH NPOBOAMJIOCH
olpeaeseHHe KHCJOpoAa Ao MHKyOauwu, ma; V, — eMKOCTb CKJASIHKH, B KOTOPOH Mpo-
BOAMJIOCH OMpefeJieHHe KHCJAOPOJAa mocje HHKyOauu#, ma; ¢ — o6beM peakTHBOB (Kpome
KHCJIOThl), NPHOGaB/NeHHBLIX B CKJSIHKY NPH ONpefie/ieHHH KHcaopola, ma; k — monpaBod-
ol Ko3pdHUHEeHT A5 NpHBeJeHHS KOHUEHTPAllMH pacTBopa THoCyJbdara HaTpHs
K ToyHo 0,01 H.; 8 — skBuBasneHT KHcaopoaa; 0,01 — HOpMa/bHOCTL PAcTBOPA THOCYJib-
(¢ara HaTpHs.

buoxumuueckoe n0Tpe6J1eHHe KHCJIOPOZA (BHK) aHa/IH3HpyeMOH
BOLOH BLIYHCJAAIT N0 ¢opMy.Je:

BITK pass = ( ) £.8-0,01.1000 =

1000

Bl‘IK-:[( 4 & >k-8-0,01-lOOO—BHK ]
Vi—gq Vo—gq pass

a; a, lOOO

Vl'—q Vo—gq

— 80k ( ) — BIKpass

rie ¢ — oO6beM CTOYHOH BOABI, B3ATOH AJS aHaaH3a M pas3baB/jeHHOH 3aTeM B MEPHOH
Kosbe mo 1 2, ma.

Onpenenenne BITK peunbix BoA MeTOAOM MPOAYBaHHSI KHCJIOPOAA
(Pexomendyemoui memood)

Meton pekoMmeHJyeTcs NpeHMyllecTBEHHO ansi onpefenends BIIK
CHJIbHO 3arDsISHEHHBIX PEUHBIX BOJ C HM3KHM COJEPXKAaHHEM KHCJIOPOJA.
Meron mnossoasier ompenensts BIIK peunbix” Box Ges pasGaBiieHus,
KOrja 3Ta BeJHUYMHA He INpeBbillaeT 35 me/a KHcaopoja.

Peynasi Boga Hccsenyercss B ee eCTECTBEHHOM COCTOSIHHHM, JIHIUb JJIST
yBEJIHYEHHS KOHIEHTPAIMH NMHUTATeJbHbIX COJeHd B Hee BBOAST PacTBOP
¢octara. Bapelennbie B aHaIM3UpyeMOH BOjie YACTHIbI TaKXKe B M3BECT-
HOM Mepe nmoTpebJsiioT kK¥caopo. [1puMeHsieMbift 17151 IpOAyBaHHUs NPOOLI
rasoo0OpasHpli KHCJOPOA He OKasbiBaeT CTEPUJIM3YIoLlero jaedcTBHsl Ha
MHKpoopraHuambl. [1poGy npoayBaioT KHCJIOPOAOM Ha MecTe ee 0T0Opa.

Annapamypa

Heboabwod 6arnron ¢ Kucaropodon, CHAGKeHHEL penyKTOpOM.

Pe3unosas mpybka n NPHCOeNHHEHHAst K Hell CTeKJsHHas TPyOKa co CTeKJ/ISTHHON
GUALTPYIOIEH NJAAaCTHHKOM.

Meproti yuaundp emkocTeio 500—2000 ma.

Cugpor ¢ mpybkol Anamerpom 4 Mm.

Tepmomemp.

Haepesamenonoiti npubop Ans MoNeBHIX YCJOBHH.

Hukybamop nnn mepmocmam.
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Pearxmusot cm. «Onpepenenne BITK merogom pas6asaenus», crp. 96.

Xon onpepesedus. OTo6paHHyI0 NpoOy BojAbl 06pabaTLIBAIOT HA MecTe
or6opa. Ecnn temneparypa Boabl okaxercs Huxke 20° C, To ee Harpe-
BaroT Jo 20—23° C. IlomorpeB nosixkeH ObITh TaKoil, UTOOH BOja BO
BpeMsl pas3jMBaHHsA NpoObl B KHUCJOPOJHbIE CKJSHKH He OXJajuJjach
nxe 18° C.

K otoOpaHHOl M JOBeleHHOH N0 HYXKHOH TeMmmepaTypbl mpobe BOJAHI
npubaBAaslOT NUNeTKOH ¢ocaTHeIl OydepHbIH pacTBOpP B KOJHYECTBE
1 M2 Ha 1 2 npoObl. 3aTeM npoOy nepesHBaOT B MEPHBIH HUJUHAP, OMY-
CKAaIOT HAa JHO UHMJHMHIpA CTEKJSHHYI TPYOKYy CO CTeKJsSIHHOH (uJib-
TPYIOLLeH MJAacTHHKOH M NMPOMYyCKAIOT Yepe3 Hee KHcJaopojn U3 0aJjjioHa.
IIponyBaHue JOMKHO ObITb HHTEHCHBHBLIM, HO He cJeJfyeT JOMycCKaTb
o6pa3oBaHusi KPYNHBIX NMy3bipbkoB rasa. Ilpo6y ob6vemom 500 m.z mpo-
ayBaoT 1—2 mux (Ha 370 pacxopyercsi nmpuOaH3HTeNbHO 1,5—2 2 KHc-
Jopojna); npoby obveMoM 1 .2 mpoayBaioT nmpuUOJMH3HUTENbHO 3—4 MUH,
Ha 4YTo pacxoayercsi 3—4 2 KHciaopoja.

[Tocne nponyBaHHst TPYOKY ¢ ¢HAbTPYyIOIIeH NJACTHHKOH yHANSIOT
H nojauy KHCJOpojJa NpeKpauaoT. AspHpoBaHHYO NpPob6y OCTaBJSIOT
Ha 10 mun Ansi yjaJeHHs HepacTBOPEHHOTO KHCJOPOAA, 3aTeM pasJjiu-
BAalOT €e ¢ NMOMOLIb0 CHPOHA B 3—4 KHCJOPOJAHbIE CKJISHKH €MKOCTbIO
100—250 ma. Has 3TOro OAMH KOHel ch¢OHa MOTPYXKAaOT B IUJUHAP
c npo6Goii Ha rayOMHYy NpHOJH3UTENBHO 5 cM OT JHA, BTOPOH KOHeI
CH(OHA OMYyCKAIOT Ha AHO HANOJIHseMOH KHCJIOPOAHOM CKASIHKH. Bo BpeMs
HaMOJIHEHUS] CKJSHKH He JONycKaeTcsl CUJIbHOE nepeMellHBaHHe NPOOLI.

YacTb KHUCJOPOAHBIX CKJASHOK HCHOJNb3YIOT AJs OMNpeneJeHHs Ha-
YaJIbHOH KOHIIEHTPAIMH KHCJOpPOAAd, OCTaJibHbie NMOMEIAl0T B TePMOCTAT .
Ha OMNpejeJieHHOE BpeMsl, HampHMep Ha 5 CYTOK.

[Tocne uHKyOamMu cHoOBa onpepeasioT Kucaopox. KoHueHTpaunus
KHCJIOpOia Nocjie HHKYyOanuu Jo/KHa OblTh He HHUxXe 3 me/a.

Xojn ompenesieHHs KHcJaOpoja M pacueT MOJydyaeMbiX pe3yJbTaTOB
TaKye XKe, KaK omnvcaHo Bbie (cM. ctp. 87). Cienyer HMeTb B BHIY,
UTO pacXolyeMoe Ha THTPOBAHHE KOJIMYECTBO pacTBopa THOCYJbdaTa
HaTpusi Oyjper OoJsiee BBLICOKHM.

VIVIEPOJ], OPTAHUYECKUX BELIECTB
(«<OPTAHHYECKHA YIJIEPOI»)

(Pexomendyemoui memod)

Boabiioe pasHooOpa3ne opraHM4ecKUX COeJUHEHHH B BOojax He JaeT
BO3MOXKHOCTH OOBIUHBIMH METOJJAMU ONPEJEUTh KaXKJoe U3 HUX OTAEJbHO.
[TosTomMy wualue oreHHBalOT o6lLlee colep:KaHHe TaKHX COENUHEHHI.
B Hacrosiiee BpeMsi, OflHAKO, He cyllecTByeT crnocoba, KOTOpbIll M03BO-
Jua Obl onpefensTh C JOCTATOUHOH TOYHOCTbIO KOHIIEHTpAlHWIO BCeX
OpraHHYeCKHX BellecTB CyMMapHO OAHHUM omnpejenenuneM. OOuiee co-
JepKaHHe OpraHHYeCKUX BeLIeCTB B BOJe ONPEe/IsIOT KOCBEHHO MO HX
OKHCJISIEMOCTH.
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[TonyyaeMble pe3ysbTaThl B 3HAUMTEJBHOH Mepe 3aBHCST OT YCJOBUH
pCaKUHMHA, U JJas pas3HbIX cjayyaeB aHaJaH3a HeoOXOAMMO BBIOMpATb pas-
JiyHble MogudHuKkanuu Merona. [losyuyeHHble pe3y/abTaThl, KaK NpaBHJo,
ICCOTIOCTAaBHMbI, TaK KaK 4YacTO MeTOoJpl CYIIECTBEHHO pasJjHyalorcs,
0coOEHHO CTeneHbl0 OKHCJEHHs] OpraHHuYeckuX coepvHeHHi. Iloatomy
onpeneseHHe OKHCJSIEMOCTH pPEKOMEHJyeTcsl 3aMeHHTh HJIH JOMOJHHTD
onpeneneHHeM «OpraHHYecKoro yrjaepopa». B 3ToM onpenesneHHu yrie-
pojl, CBSI3aHHBIH B OPraHHUECKHX COEIHHEHHU X, TaKXKe OKHCASIOT MOKPBIM
IlyTeM, HO B YCJOBHSIX, B KOTOPbIX NPOHUCXOAHT OCOOEHHO HWHTEHCHBHOE
OKHCJIEHHE U OJHOBPEMeHHO ofecneuHBaercsi MOJyuYeHHe CpPaBHHUMBIX
pe3y/bTaTOB NMpPH aHajW3e BOJ pasJHyYHBIX THMOB. OnpepeneHue opra-
HHYECKOr'0 YyIJepoja HCIOJb3yercs TJaBHbBIM 00pa3oM NPU NPOBENEHUH
pabor 6a/aHCOBOTO XapakTepa (HampuUMep, IIPH ONpeneJeHHH MpHUpoCTa
UM yOblJIH OpPraHHYEecKOH Macchl, B3aHMOOTHOLIEHHsSI OHOreHHbIX 3JIe-
MEHTOB U T. II.).

Huxe npuBoguTcs MeTon, B KOTOPOM OpraHHYeCKHe BeIeCTBa CXKH-
raloT OKHUCJSIONLeHl CMeCchi0 NMPH KaTaJHUTHYECKOM JAeHCTBHH COJH cepebpa
c oOpasoBaHHEM JBYOKHCH YyrIJepoja, KOTOPYI 3aTeM BBLITECHSIOT,
TOIJIONIA s THTPOBAHHBEIM PACTBOPOM €KOH I1€/104H, H Onpeneastor obpar-
HbIM THTPOBaHUeM. be3 H3aMeHeHHs oO0beMa B3sITOH AJs1 aHaJAH3a NMpPOOH!
MOXHO onpeneauts oT 3 10 400 me opranuyeckoro yraepoaa B 1 2 Bojaml.

[TockoMbKy opraHHYecKHH yrjepoj He OonpenensiioT B AeHb oTéopa
npobbl, ee KOHCepBHUDPYIOT npubaBjieHHeM | M2 KOHIEHTPHPOBAHHOH
cepHOH KHcJoTHl Ha 1 2 mpoOwl.

PesysbraThl onpeneseHdsi NMPHUBOASITCS B MHJJIMTpaMMax yrJjepoja
Ha 1 2 BoOAmI.

Mewaromue Bausinusg. OmnpenesnieHHI0 MellaeT HeOpPraHUYecKH CBf-
3aHHBIH yrjepon, cojepxKaliuiica B KapboHataX, B pactBopeHHOH CO,
H B aTMochepHOH MABYOKHCH yrjepoja. YCTpaHEHHE 3THX BJIHSIHHH
ONMHCaHO B pasjenax «PeakTuBbl» U «Xo0J OmpepeneHHUs.

Memalor Takxke Bce Jfpyrue BelllecTBa, KOTOpbie B YCJAOBHSX ONpe-
JeNeHHsT NepexonsT B rasoobpasHod ¢opMe B MOrJOLAIOUIHNA pPeaKTHB
M pearupymT ¢ HHM. DTO Npexjae BCEro XJOPHIAb, NMPH OKHCIEHHH KO-
TOpPBIX oOpasyercss XJop. VX Memiampollee BJAHsIHHE yCTpPaHsieTCsl NOTJIO-
IeHHeM XJiopa pPacTBOPOM HOAHAA, UTO BKJIIOUEHO B XOJ| ONMpeneseHHS.
Ecan npoba copep,HUT CyabdUTBl, H3 KOTOpPHIX Bbigenserca SO, TO
nocjaefHUH mnpensaputesbHO BpayBaloT BMecte ¢ CO,, BbienHBIIEHCS
H3 KapbonaroB. HakoHen, 3HauMTe/JbHbBIM HCTOYHHKOM OIIHOOK MOTYT
OKa3aTbCsl BCE 3arpsi3sHEHHs] OPraHHYeCKHUMH BellleCcTBaMH, KOTOpbIE IO-
najgarot B npo0y H3 HCNOAb3yeMOH mocymbl M peaKkTHBOB. [loaToMy
HeOOXOAHMO CJIEIHTb 3a YHCTOTOH -mocyabl M anmnapaTypbl. OmuOKH,
BLI3BaHHbIE NPHCYTCTBHEM YIJepoja B peaKTHBaX, KOMIIEHCHPYIOTCS
XOJIOCTBIM ONpefeeHHEeM.

Annapamypa

Cmexnannoul npubop (cocTaBleHHLIH, HanmpuMep, KaK NMokasaHo Ha puc. 4). Koafa
AJsl KunsiyeHHss | eMKocTblo 250 M2 ¢ KPY[JIRIM JHOM H KODOTKHM TFOPJIOM CO ULTH(OM
COeiMHeHa C XOJOAHIbHHKOM 3 (1o [IuMpoTy HuM co cnupansHoil TpyGKoit). U-o6pa3Has
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Tpy6ka 8 ¢ npuTepThHIMHM NMpoOKaMH HaloJIHEHa CTEKJSAHHLIMH IIapHKaMH, cocyd 9 Ags
THTpoBaHHS eMKocTbio 100—200 ms ¢ njoTHOR pe3anHOBOH NPOGKOi, Yepes KOTOPYIo
NPOXOAAT BBOAsALIAs H OTBOAAILAs TPYOKH J/isl ra3oB (BBOAsLIAs rasbl TPY6Ka AOXOLHT
A0 IHA cOCyJa, OTBOASAINAs — TOJbKO NMOA NpOoOKY), cHabGeH HeGO/bIIOH KareabHoH
BOPOHKOH JJ/1fl pacTBOpa HHAMKaTopa. Tpyoxku /0 u I1 c TOHKHMH BBITAHYTHIMH KarHJI-
JsipaMH COeAMHEeHbl KOPOTKHMH PE3HHOBBIMH TPYOKaMH C ABYMS aBTOMaTHUeCKHMH Groper-
KaMH eMKOCTbIO 25 M. PesnHoBasi Tpy6ka B coueTaHHH C rpyiueit /2 U3 MATKOH Pe3HHBl
(a1 BblpaBHMBaHHS BHYTPEHHEro JaBJIEHHS) H XOPOLIO YIJIOTHEHHBLIM MeMGpaHHBIM

Puc. 4. IIpu6op Aas onpereneHUst «KOPraHHuYeckoro
yryiepopas:

1 — KoanGa pns KuHNSAYEeHUA; 2 — KanejbHasi BOpPOHKa; J — Xo0JI0-

AMJIbHHK, 4 — CTeKJsiHHas npobka; § —7 — MHKpPONPOMLIBaJIKM; 8§ —

U-o6pasHasi TpyOka; 9 — cOCYR AJs THTpOBaHHs; 10, Il — aBTOMa-

THYecKHe 6lopeTKH; /2 — pe3HHoBas rpyiua; /3 — mMeMGpaHHBI# Hacoc;

14—16 — npoMbiBanKn ¢ GHABTPpYIOmEH NMIacTHHKOH; I7 — COegHHH-
TeJbHasi TpyOKka. .

HacocoM I3 ¢ peryaupyemuil MPOH3BOAUTENbHOCTBIO NPUOIH3HTENBHO A0 250 mMa/mun
o6pa3yioT 3aMKHYTYy10 uenb. IIpoMbiBanku /4, 15, 16 uMeioT PHALTPYIOIIHE NJIACTHHKH
A1 ouHcTKH Bo3Ayxa ot CO,; mepBasi Hamo/JHeHa CTeKJSTHHOHK BaTOH, BO BTODYIO H
TPeThIO HaJHBawT npubausuresnbHo 1 H. pactBop NaOH (40 e NaOH 4. 1. a. B 1 2 au-

CTH/IJIHPOBAHHOH BOJBI).

[IInndb Konbel U XONOAUNIbHHKA HE CMAa3blBalOT, a TOJNLKO YBJIAXKHAKT KOHUEHTPH-
poBaHHOH cepHOl KHcl0TOH MM ochopHOil KHCa0TOH. )KenarebHO, YTOOH COEAHHEHHE
XOJIOAHJIbHHKA C MPOMBIBAJIKaMH HMMeJIo IHG H O6BL10 CHA6XKEHO NPYKHHHBIMH My(dTaMH;
B Cjayyae HeOOXOJMMOCTH MX MOXKHO 3aMEHHTb aKKypaTHbIM COeHMHEHHeM TPYOOK BCTHIK
KYCKOM TOJICTOCTEHHOIl IT0JIM9TH/EHOBOH TPYOKH.

Pearxmusnt

Bbuducmuanram, n3 xoroporo ypanena CO,. IIpuroroBasiercs KHIsiUeHHeM IHCTHJI-
JIMPOBaHHOH BOJABI B TeueHHe NMPHUMePHO | 4 B cTekJsiHHOM npH6ope. XpaHHTCS B OYTHLIH
C NPHUTEPTHIM BBHITYCKHBIM KPaHOM; ropJsio OYTHIIN 3aKpHITO NPoOKoi ¢ TpyOKoil, HaroJ-
HEHHOH HATPOHHOH H3BECTBHIO MJIH ACKapHTOM.
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Ceprasa Kucaoma 4. J. a., KOHIEHTPMPOBaHHasi, B cjayyae 3arps3HeHHs YrJ/epoA-
COJICPKALIMMH BellleCTBAMH €€ OUHIAIOT TPeXuacoBbIM HarpeBaHKeM MOYTH JO TOYKH
KilleHus B KoJibe, NpHCOeJHHEeHHOH HIIHGOM K 06paTHOMY XOJOAHJbHHKY.

Cmeco ceproli Kucaomst u ocghoprozo aneudpuda. Pactpopsior 50 ¢ P,Oy u. 4. a.
NeCONbIIHMH TMOPUHSMH npu MepeMemnBaiud B 500 M4 KOHUEHTPHPOBaHHOH cepHOH
KHCJIOTBL 4. A. a.; €CJAH TOCJAe[HsIs 3arps3HeHa YrJaepoAcojepiKalliMH BellecTBAMH,
¢e NpeJBapHTe/NbHO OUHMILAIOT, KaK YKa3aHO BhILIE.

Oxucasrouian cmece (TPeXOKHCh Xxpoma H nsaTHoKHCh ¢ocdopa). PactBopsior 340 e
CrOzu. x. a. n 100 2 PyOy u. 1. a. HE6OIbIINMH ITOPIHSMH IIpH nepeMeIinBaniy B 400 M
GuauctuansTa. Ecan sta cMech 3arpsizHena yriepoacoAepiKaluMMH BelleCTBaMH, ee OuH-
Ial0T HarpeBaHHeM B TeueHHe 3 4 MOYTH A0 TOUKH KHIIeHHs B Kos0e, mpHcoelHHEHHOH
K 0OpaTHOMY XOJIOAMJIbHHKY.

Cyaogpam cepebpa, cycneHaus B cepHou KucsoTe. Pasmempaior 10 e Ag,SO, u. 1. a.
B 100 ma Konuenrpuposanuoi H,SO, u. 1. a.

T'udpookuce 6apus, 0,1 H. (0,01 u.) pacrBop. Pacrsopsior 16 (1,6) e
Ba (OH),+8H,0 4. . a. B GuAUCTH/LIATE M JOBOAAT o6beM 3Toi BoZo# Ao 1 4. Conpu-
KOCHOBeHHE ¢ aTMocdepoil AOMKHO OHITb OorpaHuueHo Ao MHHHMyMa. Ilociie Toro kak
0CaZioK cobepeTcsl Ha JHe COCYAA, NMPO3payHblil pacTBOP MepesHBAIOT B aBTOMAaTHYECKYIO
OlopeTKy, KOTOpYIO 3auuianT oT npoHinkHoBenus CO, u3 atmoctepnl Tpyb6Koi, HamoJ-
HEHHOH HaTPOHHOH H3BeCTbIO MJIM acKapHToM. ITonpanky (dhakTop) ycTaHaBAHBAIOT THTPO-
BanveM 20 ma pactBopa Ba (OH), 0,1 1. (0,01 1.) pactBopom HCI B nipucyTcTBHH deHOI-
¢dranenHa.

Conanas xucaoma, 0,1 H. (0,01 H.) TurpoBaHHBId pacTBop. IlpuroroBnenune 0,1 H.
pacTBopa M yCTaHOBJIeHHe NONpaBKH cM. cTp. 67; 0,01 1. pacTBOp NMPUTOTOBJSIOT JECATH-
KpaTHbiM pa3baBieHveM 0,1 H. pacTBopa NpOKHISIYEHHOH JHCTHJIJIMDOBAHHOH BOAOH.
OTHM PacTBOPOM HAINOJIHSIOT BTOPYIO aBTOMarHuecKyio GropeTKy npHbopa.

Denorgmanreun, 0,5% -Hulli pacTBoOp (NPUrOTOBJAEHHE — cM. CTp. 63).

Tuocyrvpam nampus, 20% -Helll pacTBOp.

Xoa onpenenenns. B konby /, oTpeHHEHHYI0 OT Npu6opa U XOPOIIO
BLIMBITYIO OHAMCTHJIJISITOM, MNOMeIlaloT 25 ma mpobbl (WJAH MeHbliee
ee KOJIMYeCTBO, HO NpeABapHTe/IbHO pa3baBjieHHOe 10 25 M4 OHAHCTHII-
JSTOM) H KOJIOy CHOBa MNPHCOeAMHSIOT K npubopy. IlepByio rasosyio
NPOMBLIBAJIKY 5 HAaNOJIHAIOT KOHIEHTPHPOBAHHOH CEpHOH KHCJOTOH MJid
noryiolenuss SO;. B npoMbiBanKy 6 HajJHBalOT pacTBOP HOAMJAA KaJHsd
(35 e KI pactBopsiior B 25 ma OumucTHAJAsATA M npHOABASIIOT 2 KamiH
KoHueHTpupoBanHon H,SO, 4. n. a.). B npomeiBasike 7 HaXOAHTCA
20%-ubilt pactBOp THOCYJ/bGaTa HaTpusi. IlycToil cocyn ajsi THTpPOBa-
HHSl 9 Hal0 XOpOLIO MPOMHITL pa3taB/ieHHOH COJISTHOH KHCJIOTOH, 3aTeM
JHCTH/JIMDOBAHHOH BOJOH M BBICYIIHThL. IlopBoasimue TpYOKH MOJIXKHBI
ObITb 3aMOJIHEHBI THTPOBAaHHLIM PACTBOPOM. B KameybHYl0 BOPOHKY 2
HasuBaloT 20 Ma cepHOH KHCJOThHl, M3 KOTODOH 3aTeM O MA KHCJIOTHI
nepenuBalor B Kos0y. Ot TpyOKH JJ1s MOABOAA ra3a B KOOy OTBEAHHSAIOT
pe3HHOBYI0 TpyOKy, CBSI3aHHYI0 C COEAHHHTENLHOH TpyOko#i 17, obpa-
3YIOIlYI0 3aMKHYTYIO LieNlb, 4 BMECTO Hee NMOACOEJHHSIOT JBE€ COEJHHEH-
Hple MeXAy c000f npoMbIBajKH Ajisi o4HcTKH Bo3gyxa ot CO, (mpo-
MbIBaJIKa, HAamnoOJIHEHHAasi BaTOH JJisl YJAepxkKaHHs YBJEUEHHHIX KaImejb
pactBopa NaOH, noMemaercs Giuxe K KoJjGe). Bkirouaior MeMOpah-
HBIE Hacoc /8, BIYCKAIOT BOLY B XOJIOAMJILHHK 3 H COAepKUMoe KOJsOul [
noporpeBaror Ao 40—60° C B TeueHHe npuMepHO 15 MuH, NpH ITOM
3 mnpubopa U M3 npobul BuiTecHsieTcss CO,. OpHOBpeMEHHO B COCYA
AJis1 THTPOBAHHS 9 HAJMBAIOT M3 aBTOMAaTHYecKOH OpeTKH, B 3aBHCH-
MOCTH OT OKHJaeMOro KoJinyecTBa yrijepoga, ot 10 go 20 xz-0,1 H.
(0,01 u.) pacTBopa ruzpaTa OKHcH Gapusi. 3aTeM BBIKJIOYAIOT HACOC, OTb-
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€IHMHSAIOT NPOMBIBAJIKH /151 OYHCTKH BO3JlyXa M Ha X MeCTO OBICTPO MPHCO-
eIHHSAIOT COEAMHHTE/NbHYI0 TPYOKYy 17, 3aMbIKaloOUlyIO IleNb, H CHOBA
BKJIIOYAIOT HACOC TakK, YToObl BO3AyX, ounuieHHslll oT CO,, Hayau uup-
KyJHpOBaTh B Npubope. 3aTeM B KOOy BBOASIT OCTATOK CEPHOH KHCJIOThI
H3 KaleJbHOM BOPOHKH 2 (HO HE€ J0 INOJIHOTO €€ ONOPOXKHEHHS), 2 M
CYCIIEH3HH H3MeJIbYEHHOro CyJ/bata cepebpa, 5 M4 OKHCIASIOIWEH CMecH
H, HakoHen, 20 ma cmecu H,SO, u P,O, (oTBepcTHe KpaHa BOPOHKH
OCTaercsl 3allOJTHEHHBIM OCTaTKOM 3TOH cMecH). Kosby mnoporpeBaioT H
JKHUJKOCTb KHNATAT MO KpalHed Mepe 60 mun. BbiKiaoyaloT Hacoc,
TpyOKy, 00pasymwulyi 3aMKHYTYIO [ellb, OTbeAHHSIOT H Ha €e MECTO
OBICTPO HacCaxKHBAIOT NMPOMbIBAJIKH AJis1 ouucTKH Bos3ayxa ot CO,. CHoBa
BKJIIOYAIOT Hacoc /3. B cocyn a7 THTpOBaHHS 9 K pacTBOpPY rHApPaTa OKHCH
Oapus (moMyTHeBlleMy OT BbifenuBuierocss BaCOg) npubaBnasiior ot 5
1o 10 xamenp pactBopa (eHosdTanenHa H TUTPYIOT pactBopoM HCI
TOH K€ HOPMaJIbHOCTH 10 0OeciBeUHBAaHHS HHAMKATOPA; epPeMEIHBaHHE
B npubope NpPOHU3BOAMUTCH INpOoAyBaeMbiM Bo3pyXoM. Cocyja Jjisi THTpPO-
BaHHS CHOBa OTKJ/IOYalOT, BHIHYB NpPOOKYy, H BBIKJIOYAIOT HacoC.

Jas KaxKaoi cepHH oOnpefejeHHHd MpPOBOASIT OAHO XOJIOCTOE Olipe-
Jesienne ¢ 25 ma OMAHCTHIIIATA. ,

Pacuer. Cozep:kaHue «OpraHnyecKoro yriepoaar» (B me/4) BBIUHCASIIOT
no ¢gopmyJe:

(a — b) kN .6,0056.1000  (a — b) kN .6005,6
r= v = v

rie a — ob6beM THTpoBaHHOro pacrBopa HCI, u3pacxofoBaHHOrO B XOJIOCTOM OIpejeJie-
HHUH, mMa; b — obbem THTpoBaHHOro pacrBopa HCI, u3apacxooBaHHOro npu THTPOBAHHH
npo6ul, Ma; kB — nmonpaBouHbI! Ko3(HIHEHT K HOPMAaJbHOCTH THTPOBAaHHOTO PacTBOpa
HCI; N — nopmanbHocTs THTpoBaHHOro pactBopa HCl; V — o6bvem npobsl, B3THIH A5
aHanusa, ma; 6,0006 — sKkBHBaJIEHT yrJepoja.

OkpyrJieHne pe3y/ibTaToB

Juanason, me/2 . . . . 5,0—10,0 10,0—20,0 20—50 " 50—100
Oxkpyraenue, me/a . . . 0,2 0,5 1 2

A30T OPTAHHUYECKHUX BEWECTB
(«<OPTAHUYECKHH A30T»)

Asor, comepxkamuiics B aMHHOKHCJIOTaX, NMeNTHAAaX, OenKax H ApY-
TUX eCTECTBEHHBIX M CHHTETHYECKHX OpTraHHYECKHX COEJHHEHHUSX, Olpe-
JEJSI0T CYMMapHO OJHHM oIlpefejeHHeM. B MOBepXHOCTHBIX BOAAaX
OpPraHHYeCKH CBSI3aHHBIH a30T MOSIBJASETCS KaK NPOAYKT GHOJOTHYECKHX
IPOILECCOB WJ/IM MonajaeT B HUX cO c6pachbiBaeMbIMH ObITOBHIMH H HEKO-
TOPBIMH IPOMBILIJIEHHBIMH CTOYHBIMH BofaMu. KoJsinuecTBeHHOe cozlepxKa-
HHe a30Ta YKas3blBaeT Ha CTeleHb 3arpssHeHHocTH Bojoema. Ilpm como-
CTaBJIEHHHU C pe3yJibTaTaMHU ONpeAesieHHs aMMHaka, HUITPUTOB H HUTPATOB
pe3yJibTaT omlpejiesleHHs] OpPraHMuYeckoro asoTa yKa3blBaeT Ha CaMOOYH-
LAY COocOOHOCTh Bojoema. IIpu GuHOJIOrHYECKOH OYHCTKE CTOYHBIX
BOJA U IO COAEPIKAHHIO a30Ta CJeAsAT 32 TeXHOJOTHYECKHM IIPOIECCOM H
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OlleHHBaIOT 3QPeKTUBHOCTh YCTAHOBKH. B NMHTBLEBHIX BOAAaX COJepKaHHE
OpraHuyeckoro asora OOBIYHO He Onpeje/seTrcH.

OpraHuyeckHil a30T B MOBEPXHOCTHBIX H CTOYHBLIX BOAAX OIpelessIoT
B BHIE aMMHaKa M0CJe Pa3JIOKeHHs OPraHHYEeCKUX BElleCTB npo6bl Ha-
rpeBaHHeM C CepHOi KHCJOTOH MpH KaTaJHTHYECKOM NEHCTBHH PTYTHOH
conu (meron Krwesbjpans).

Orroukoit npu pH 7,4 ornensiior ammuak. Ky6oBuifi ocTaToK 3arem
HArpeBamT CO CMEChI0 CEepHOM KHCJOThI M cyJ/abdaTa Kaauda npu 345—
370° C. OpraHH4yecKH CBfI3aHHBIH a30T MepeXOAMT NpPH KaTaJHTHYECKOM
JIeHCTBHH cyJabdaTa pTYTH B THAPOcyabdaT ammoHus. [locse noamenayu-
BaHUA NMpoObl aMMUAK OTTOHAIOT B KOJIOY ¢ KHCJOTOH, a 3aTeM ero onpe-
JeNSI0OT TUTPOBAHHEM HJH KOJOpPHMETpHUeCcKH. THTpPOBaHHEM MOXKHO
onpenesuTh He MeHee 1 me/a, KoJopHUMeTpUUYecKH — MeHee 2 me/a.

Ecau opraHuyeckHd a3oT He oOlpenesiOT NMpH orbope npobbl, TO
ee KOHcepBHPYIOT, 100aB/ffd | M2 KOHIEHTPHPOBAHHOH CEPHOH KHCJOTHI
HIH 2—4 ma xjgopodopma Ha 1 4 mpoO6hl.

Pesynbrathl BblpaxkaioT B MHaaurpammax asotra (N) Ha 1 2 Bopwl.

Annapamypa

Koabot Koeavdars emxoctbio ot 400 no 800 ma.

ITepecornbiil annapam ¢ TNpHcHoco6seHHeM JJsi NMEPEerOHKH HelNocpeACTBEHHO H3
KoJ6u1 Kbesbpads.

IIpucnocobreriue 0an omcacosarus napos SOz NPH Pa3JOXKEHHH MPOOGHI.

Peaxkmueot

Buducmuasam, He copepxauiiii MOHOB aMMOHHS.

Docpamneii 6ygeproi pacmseop pH 7,4 (npuroroBienue cm. crp. 115).

Cmece 018 munepaiusayuu (cepHas KHcjoTa, cynabdaT Kajus H cyabdaT pTyTH).
PacrBopsior 134 2 K,SO,4 u. £. a. B 650 ma 6upucTuista 0 cMenBaloT ¢ 200 M2 KoH-
uedTpupoBaHHoit H,SOy4 4. 1. a. 3arem 106aBislOT pacTBOP cyJbdara PTYTH, MPHTOTOB-
JieHHbIH pacTBopeHHeM 2 2 okucH ptyTH (HgO) B 25 M2 20% -Horo pactBopa cepHOH KHc-
JOThl. B KauecTBe KaTa/M3aTopa MOMXKHO HCIOJIb30BaTh H MeTaJsJH4ecKyl pTyTb. Iloce
OXJIaXKJeHHsI CMeCb JOBOAAT A0 | 2 JHCTHJJIATOM.

Denoargmaneun, 0,5% -ueiit pactBop B 50% -Hom cnupre. PactBopsior 0,5 e deHol-
¢ranenda B 50 ma 96% -Horo stusoBoro cnupra M ROBORAT Ao 100 ma 6GMAHCTHIJISTOM.

Pacmeop 0aa nodwerauusarus (cMecb eAKOro HaTpa H THocyswedata). PactBopsior
500 ¢ NaOH u. 1. a. u 25 e Na,S,05:5H,0 B 6uauctuaasare u goeoast obvem fo 1 4.

Jlpyrue peakTHBHI, Heo6xonan1e IJIs ONpeieJIeHHsl aMMHaKa, cM. Ha ctp. 113 u 115.

Xoa onpeneneHusi. B 3aBHCHMOCTH OT NpeANo/araeMoro coiepxaHus
opraHuyeckoro asora B K010y Kbenbnansa BBogar ot 25 10 250 m4 npo6hl
BOJBI (MPH COLepKaHUH opraHuyeckoro asora no 10 me/a Gepyt 250 ma,
npu copepxkanud ot 10 go 20 me/2 — 100 ma, npu copepxkanuu ot 20
10 50 me/a2 — 50 ma U T. 1.) ¥ HOBOAAT 06bEM GHIHCTHISATOM npnﬁJm-
3utesabHO 10 300 ma. Ecau npoﬁa HMeeT KMCJIYIO peaKilio, ee HeHTpaJH-
3yor | H. pacTBOpPOM enkoit mwesoun g0 pH 7, nmoab3ysice mpu 3TOM
HHAHKaTopHO# 6ymaroi. [lo6aBasior 10—25 ma (poccpamoro 6y¢epHOTro
pacrBopa.

M3 xon6bl orrousitor npu6ausutesbHo 200 ma (IHCTHANAT MOXKHO
co6paTb B NMpPHEMHHK C KHCJOTOH M HCMOJb30BaTh AJS ONpefesaeHHsd
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aMmHaka). K ocratky B kKos6e Kbenbaasis nocjie oxXJaaeHUus 106aBJASIOT
npu6Ju3uTeNbHO 50 Ma CMecH AJ5 MUHepaJu3auuu. CoaepxUMoe KOJObI
3areM cJabo KHIATAT NMOJA TATOH. B cayyae BHICOKOro conepKaHHs opra-
HHYECKHX BEIleCTB, He COlepKalllUX a30Ta, 106aBJsI0T JBYKPaTHOE KOJIH-
YyeCTBO CMeCH N/ MHUHepaJu3auud. MuHepasu3anus 3aKaHUuMBaeTCs
yepe3 20—30 mun nocnae oceTaeHHs cMecH. [Toc/e oXJaaxaeHus: OCTaTOK
B KoJi6e pa3b6aBJdgl0T OUAUCTHAJNATOM Npubau3uteJapHo j0 300 Mz,
J06aBJIAIOT HECKOJNLKO Kamnesab ¢eHoJNdTaleNHa W HeHTPaJaU3yIOT pac-
TBOPOM JJIs1 MOJALIeNauHBaHHUS N0 cjaabo-po3oBoli okpackd. Koaby npu-
COEHHSAIOT 3aTeM K I[ePeroHHOMY anmapary H OTrOHSIIOT B IPHEMHHK
C KucJjorod npubsausurenvHo 200 ma pactBopa. B pucTHAAfATE aMMHaK
onpeneJslloT METOAOM, ONHUCAHHBIM HHKe (cM. ctp. 111).

Pacuer. Coznep:xkaHue «OpraHHYeCKOro asoTa» (x) B M2/4 BBIUHCJSIOT
no d¢opmyuJie:

x=1¢.0,78

Tie ¢ — KOHIEeHTpaLHus NHT B M2/a, HalileHHass THTPOBaHHEM HJIH KOJIOPHUMETPHYECKH
nocsje MHHepaaH3auuu npo6u; 0,78 — Ko3apdunmeHT nepecqua'NH;" Ha N.

Oxkpyraenne pesyabTaToB. Pe3ynbTaThl OKPYIJASIOTCA TaK Xe, Kak
H TNpH OIpeleJeHHUH aMMHaKa INeperoHkKod.

OBIEE COJAEP)KAHUE A30TA
(«OBIHA A30T»)

[}

O Ha/MuuM OTAEJNbHBIX COEJIHHEHHUH a30Ta B BOJAX IOBOPHTCA B pas-
Jlesiax, TMOCBSIIIEHHBIX ONpeJeJIeHHI0 HHUTPAaTOB, HHUTPHTOB, amMMHaKa H
OpraHH4eckoro asora. B marepuanbHbIX 6a/1aHCaX BOLOEMOB H OYHUCTHBIX
COOpYKEHHH YUUTBHIBAIOTCA COOTHOLIEHHS MeXAYy COJep:KaHHeM pasJ/uy-
HBIX COeJMHEHHH a30Ta. 3a OCHOBHYIO BEJHUYHHY B 3THX pacyeTax IpH-
HUMaeTcsi CyMMapHOe COJep;KaHHe BCeX MPHUCYTCTBYIOUIHX COeIUMHEeHHH
a30Ta, BhIpa)KkaeMoe BeJHUYHHOMH obliero coaepxanus azora. Conaepxanue
a30Ta MOXHO ONpele/JUTh pacyeToM HJH HENOCPEeACTBEHHO MocJje mepe-
BOjJia BCeX COeMHEHHH a3oTa B aMMuaK. Ecau o6l a30T He MOXKeT GbITh
onpejeseH B IeHb 0T60pa, TO Npo6y KOHCEPBHPYIOT npUbaBieHHeM 1 ma
KOHIIEHTP HPOBAHHOH CEPHOM KHCJIOTHL HJIH 2—4 ma xJopodopma Ha 1 z
npooHl.

Pe3yabTaThl BbIpaKaiOT B MUJJIUrpamMMax asora Ha 1 4 BOAHL

Pacuer. Cozmep:kaHue HHTPATOB, HUTPUTOB H aMMHaKa, BHIPAXKEHHOE
B MHJIIMTpaMMax a3oTa Ha | .4, yMHOXalOT Ha COOTBETCTBYIOLIHE Iepe-
cueTHble KO3(PdHUIMEHTH U NPHOABJSIOT K CONEPXKAHUIO «OPTaHHUECKOro
asota». KoadodpuuueHnTol aJs pacuera npuBeneHbl B Tabu. 11.

Oxpyraenne pe3yibTaToB

HwanasoH, #2/2 . . . . 1,0—20,0 20,0—-50,0 50,0—100,0 100,0—200,0
Okpyraenue, me/a . . . 0,5 1,0 2,0 5,0
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Tabauya 11. BecoBbie OTHOLIEHUS PAa3MYHBIX COEAHHEHHIH a30Ta

N, M2 NO:';, M2 NO2_, M2 NH+, Me
N 1,00 4,43 3,28 1,29
"NOj 0,23 1,00 0,74 0,29
NOy” 0,30 1,35 1,00 0,39
NHf 0,78 3,44 2,56 1,00

Onpene.nelme nocJjie nepesoja B aMMHAK

Hurparsl H HUTPHUTHI, HaxoaAIHecs B 1po6e, BOCCTAHABJAHBAIOT BOJO-
pPOIOM B MOMEHT BhIIe/NeHHs N0 aMMHaka. Ilocsie BOCCTaHOBJIEHHA CMeECh
MHHEpPaJIH3yIOT CepHOH KHCJI0TO# ¢ cyJabdarom kKamus npuH 345—370° C
PH KaTaJlUTHYECKOM JEeACTBHH cyJbdaTa pTYTH. DTHM crnoco6oM Bce
asorcojiepxaliie COeJHHEHHUS NepeBoAAT B THApPOCY/Ab(aT aMMOHHS.
Munepanu3oBdHHyl0 npo6y MNoOALIEJaYHBAIOT, OTTOHAIOT aMMHUAaK, COOH-
pas ero B pacTBOpP KHCJOTHI, H ONPEAEJAIOT THTPOBAHHEM.

Annapamypa

Annaparypa Ta ke, 4TO M TPH ONpEefeJeHHH «OpraHHYecKoro asora», cM. crp. 109.

Peaxmuesot

ITopowxkoobpasroe dxceneso, BoccranosaeHnoe (ferrum reductum) u. a. a.

CepHas kucaoma 4. ;. a., pasb6asiaennas (1 : 3) pacrsop.

Cmeco 0aa Munepa/zusauuu (cepHast KHcJO0Ta, cyabdaT KaJjausg H cyabdaT pPTYTH);
npurorosjJeHue — cM. crp. 109.

Pacmeop 0aa nodwjesauusanus (cMech eAKoro narpa W THocyJbdaTa HaTpHs); NpPH-
rorosneHve — cM. crp. 109.

JIpyrue peakTHBH!, HEOOXOAUMEIE AJSl ONpefeNeHHsT aMMHaKa, cM. B pa3sfese «Onpe-
nenenue c neperonkoi» (crp. 115). CepHasi KHcsaoTa, KOTOpasi mpuUMeHseTCsl AJs NpPH-
TOTOBJIEHHSI PEaKTHBOB, He MAOJ/KHA COfepaTh HHTpatoB. Mx ycTpaHeHHe omHcaHo
IIPH ONpefeJeHHH HHTpaToB ¢ O6pymiHOM Ha cTp. 146.

Xon onpegesnenus. CorsacHo npeanosaraeMoMy coaepKaHHio oGuiero
asoTa, nomemaioT B Kouaby Keenabaans or 25 go 100 ma npobbl BOAH
(npu comepxaHuu 10 25 me/a Gepyt 100 ma, npu conep:aHHH OT 25
10 50 me/2 — 50 ma, npu conepxanuu ot 50 go 100 me/2 — 25 ma u 1. 1.),
N06aBJIAIOT 5 MA p836aBJIeHHOH CePHOHA KHCJIOTEL M NPHOIH3HTENLHO
0,5 2 nopowkooGpasHoro xkesnesa. Cmech HarpeBaloT Ha BOASHOH GaHe
JI0 T€X NOP, NOKa B KOJIOE He OCTaHEeTCs JHIUIb HE3HAYHUTENbHOE KOJIUYECTBO
xkenesa. Ilocne oxnaxnenus no6asasior 50 ma cMecu A5 MHHepaJsausa-
LIHH H CONEPKHMOe KoJsIObl c/1a60 KHUNATAT. MuHepasnusanus cuuTaercd
3akoHueHHo# uepe3 20—30 muwn mocse OCBETIEHHS CMECH.

OctatoK B KoJs6e pa36aBiasioT GUAUCTH/ISATOM NPUOIU3HTENBHO JO
300 ma, n0o6GaBAAIOT HECKOJbKO Kamesab (eHoJdratedHa H HEHTpaJH-
3yIOT DPAacTBOPOM HJis MOAuIeNaYHBaHUsA A0 CJabo-po30BOH OKpacKH.
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KoJsi6y npuCoeiUHSAIOT K MeperoHHOMY anmnapary U OTrOHSAIOT NPUGJIU3H-
tesqbHO 200 M2 pacTBopa B NpHEMHHK C KHCJOTOH. JlanbHeHLIHH XOf
aHanuza — cMm. cTp. 114.

Pacuer u okpyrJsenue pe3ynanpTatroB — cMm. crp. 109,

HOHbI AMMOHHUA U AMMHAK *

HMonbl aMMOHMS M aMMHaK MOSBJSIOTCS B TPYHTOBBIX BOJax B pe-
3yJibTaTe KU3HeLeATeJbHOCTH MUKPOOPraHu3MoB. TaK ke 0O0BACHAETCA
NPUCYTCTBHE UX B NUThEBBIX BOAAX, €CJAM 3TH BellecTBa He NMpubaBJsAIU
B CMECH C XJIOPOM IIpH BOAONOArOTOBKe. B MOBEPXHOCTHBIX BOJAaX aMMHaK
nosABJAeTCd B HeOONBIIMX KOJIUYECTBaX, OOLIKHOBEHHO B NEPHOJ Bere-
TallUH, B pe3yJbTaTe pasJioxeHHs GeJKOBHIX BellecTB. B anaspo6HO#H
cpele aMmMHaK obpa3yercs MPU BOCCTAHOBJEHHU OPraHUYECKHX BELILEeCTB.
Bcenencreue Ku3HeNeATEJNbHOCTH HUTPHUPHUHUPYIOUMIUX OGaKTepuUH cojep-
’KaHue aMMHakKa B BOJOeMax CHUXKAaeTCs NMPH OJHOBPeMeHHOM 06pas3oBa-
HUM HUTpaTOB. [loBbilleHHOEe coxep:KaHHe aMMHakKa B NOBEPXHOCTHBIX
BOlaX OOBACHSAETCH CNYCKOM B HUX OBITOBBIX CTOYHBIX BOX M HEKOTOPBIX
MPOMBILIJIEHHBIX BOJ|, COJEepXKAalUUX 3HAUUTeJbHble KOJHYECTBA aMMHaKa
HJIH COJIEHl aMMOHHs, SABJAIOLUXCA OTXOAAaMU NPOU3BOJCTBA.

OtHowenne KoHueHTpauuid cBoGogHoro ammuaka (NHj;) u- nonon

ammonns (NHY) 3aBHCHT OT KOHIEHTpaLMH BOXOPOIHEX HOHOB. KOHIEH-
TPalHH OTAEJbHBIX (OPM MOXKHO ONpeeauTb pacueroMm (cM. crp. 117).

JJasi onpeneneHuss aMMHaka MPHBOAMUTCS METOJ HeNOCPeACTBEHHOIO
KOJIOpMMETPHYECKOro onpesie/leHHs B MUTbEBBIX U MOBEPXHOCTHBIX BOAAX
¢ peaktuBoM Heccrepa u MeTon OTrOHKH C KOJOPUMETPUUYECKUM HJIH
06BbeMHBIM OKOHYaHHEM B 3aBUCUMOCTH OT KOHIIEHTPAaIlMU aMMHakKa B npobe
(onpenesneHye B MOBEPXHOCTHBIX M OCOOEHHO B CTOYHBIX Bojax). Ecawu
npo6nl AJA omnpelesieHUsT aMMHaKa B3SThl He cpa3y ke nocje orbopa,
MX KOHCepBHPYIOT npubaB/jieHueM | M4 KOHUEHTPHPOBAHHOH CEPHOH
KUCJOTHl WU 2—4 ma xjaopodopma HA 1 2 npoOwl.

[lonyyeHHble pe3y/abTaThl BBIPAXKAIOT B MHJIJIMTPaMM-3KBHBaJEHTax

WIH B MHJIHrpaMM-HoHax ammonus (NHY) ma 1 2 Bomer: 1 me NHf =
= 0,05544 me-sk6 NH{; 1 me-axe NHi = 18,04 me NH{.

KaudectBeHHOe omnpejelieHHE

K 10 m2 npo6bl npu6GaB/sIOT HECKOMILKO KPHUCTANIMKOB CErHETOBOH
conn 4 0,5 ma peakruBa Hecciepa. )Kesroe okpammBaHHe pacTBopa,
MOMYTHEHHE HJIM BBHIMAJleHHEe KeJTO-KOPHYHEBOro O0CajfKa yKasbiBaer
Ha MpUCYTCTBHE aMMHakKa. B NPHUCYTCTBHHM MOBBILIEHHOTO KOJHYECTBA
OpraHH4YeCKHX BeleCTB, OCOOGHHO T[YMHUHOBBIX KHCJOT, BBI3BLIBAIOLIUX
yCHJIEHHEe KOPDHYHEBOH OKpacKH MocJe MNojilesadyuBaHus, HeoOXOAHMMO
IPOBECTH XOJIOCTOH OMBIT, N0GaBHUB cerHeToBy cosib u 0,5 ma 15%-Horo
pacTtBopa exKoro Harpa.

* B pajbHelilieM cyMMapHOe cOliepXKaHHe HOHOB aMMOHHSI M CBOGOZHOro aMMHaKa
6yLeT Ha3bIBaTbCS «aMMHaK»,
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Konopumerpuueckoe onpeienenue ¢ peaktusom Heccaepa

AMMmuak pearupyer B LUEJOYHOH cpelie ¢ HOAOMEPKYpPHATOM KaJHs,
00pasysl oCafioK KeJTO-KopUuHeBoro LBeta. [Ipyn HU3KOH KOHLEHTpauHH
aMMHaKa I1oJyyaeTrcsl KOJJIOHIHBIA pacTBOP, NPHUIOAHBIA AJA KOJOpHMe-
TPHUYECKOTO OIpeleeHH . ‘

Husunit npenen onpenenenusi pasex 0,05 me NH{ B 1 2. Bes pas-
GaBJeHHsl MOXHO onpejensTb He 6ojee 4 e NH} B 1 2 Boxsl

Mewarwomue Bausinusa. OnpeneseHHI0 MELIAIOT AMHHBI, XJOPaMHHBI,
alleTOH, aJfbJerujbl, CIIUPTHl U HEKOTOpble Apyrue OpraHHYecKHe Co-
e[HHeHUS, pearupymwouiue ¢ peakruBoM Heccaepa. B ux mnpHCyTCTBHH
IIPOBOAAT Ollpe/ie/ieHHe aMMHaKa C OTTOHKOH.

OnpeleneHH0 MeLIAOT KOMIOHEHTHl, 06YCJOBJIUBANOLIHE KECTKOCTh
BOJBI, XKeJse30, CYJab(PUIbl, XJOP, a TaKKe MYTHOCTb.

Memaromee BiHSIHME JKECTKOCTH BOJBI YCTPaHAT NpHOaBIeHHEM
pacTBopa cerseroBoii cosau uJau kommiaekcoHa III.

Bosbiroe KosuuecTBO KeJse3a, CyabdHIbl U MYTh YIaASOTCA MNpPH
OCBeTJIEHUH BOJAbl LIMHKOBOH co/pio. K 100 xa npob6ul npubasasdior 1 ma
pactBopa cysandara nuaka (100 e ZnSO,-7H,O u. x. a. pacrBopsior
B OUMIUCTUAIATE U Pa3GaBJSAOT A0 1 4) W cMeCh TILATEJbHO IepeMelIH-
BaroT. 3arem pH cmecu poBoxsit o 10,5 no6Gasienuem 25% -Horo pac-
TBOpPA €IKOro Kajiau HuJu enkoro Harpa. [Ipoepsitor pH cTeknsiHHBIM
snektpogoM. Ilocie B3GanThiBaHHUS M OGPa30BaHHS XJONbEB OCANOK
OTIEeJSAIOT LUEHTPUPYTUpOBaHUEM HJAH (PUIBTPOBAHUEM Yepe3 CTeKJISH-
HHI QUJABTD. YBesuueHHe oObeMa KHJIKOCTH HEOOGXOAMMO YYecTb MpPH
pacuere.

Memaromee BausiHHE XJopa YCTPaHSAWOT JoGaB/IeHHEM PacTBOpPa THO-
cyabara HaM apceHUTa Harpus (pacTBOpPSAOT B Ouauctuaasare 3,5 e
Na,S,03-5H,0 u. 1. a. uau 1,0 e NagAsO; u. 1. a. u goBogdar jgo 1 »).
Hnasa ynanenus 0,5 me xJjopa J0CTaTOYHO NPUGABUTh 1 Ma4 OXHOTO H3
YKa3aHHbIX PAacTBOPOB.

Annapamypa

domomemp ¢ puoseToBLIM cBeTOPHALTPOM (A = 400—425 nm).
Kroeemor ¢ TomuuHoit ciaosi 1—5 cm uam HaGop uuanuapoB Hecciepa emMkocThbio
50 ma.

Peaxmuesest

Buducmuasram Gesammuaunoii. YCTpaHSOT Clefbl aMMHAaKa B GHAMCTH LasATe (QHIIb-
TpoBaHHeM uepe3 KaTtHoHHT B H*-dopme.

Peaxmue Heccaepa. PactBopsitor 100 2 Hgl, u. . a. u 70 2 KI 4. 1. a. B He6oJb 1IoM
Ko/inuecTBe OMAHCTHJJIATA H CMELIHBAIOT C PacTBOPOM €AKOro HaTpa, NPHIOTOBJEHHLIM
pacrsopeHrem 160 ¢ NaOH u. n. a. B 500 M2 aucTuaHpoBaHHOi Boabl. CMech ROBORAT
GumucTUHIATOM J0 1 4. TIpHMeHsieTcst mpo3payHblfl pacTBoOp iloCje OTCTaWBAHHA B Teye-
HHe 10 KpailHelt Mepe 4 4. )

Tapmpam nampus u kaaus (cerseroBa codb), 50% -Huit pacTBop. PactBopsioT 50 &
KNaC,H,04:-4H,0 u. . a. B 6ugucrunnsre, pasbasasior go 100 mz GUAMCTHIIATOM H
npubasjsior 0,2—0,5 ma peakruBa Heccepa. PacTBop MOXHO NpHMEHATb IIOCJE OCBET-
JIEHHS].
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Komnaexcorn 111, 50% -upiit pactBop. Pacrsopstor 10 2 NaOH u. x. a. B 60 x2 6uau-
CTHANATA H B NOJy4eHHOM pacTBope pactBopsitor 50 e KoMmueKcoHa II1. Cmech moBomasT
6ugucruaasatom 10 100 ma.

Eokud namp, 4. K. a., 15% -Helit pacTBop B GuaHCTHJAISTE.

Xaopud ammorus, CTaHAAPTHBIX PacTBOP. )

Pact.Bop A. Pacrsopsior 0,2965 ¢ NH,Cl u. n. a. B 6Guauctu/asnte u pasbas-

Jasior 10 1 2. B 1 ma pacyBopa coaepxkutcst 0,100 me NH;*'. PacrBop noJskeH GbITh CBEXe-

NPHIrOTOBJIEHHBIM.
PactBop b. HoBoasar 50,0 #2 pacrBopa A Gupucruansrom ao 1 2; B 1 ma pac-

TBOpa cogepxkurcs 0,005 me NH;*‘. PactBop momxkeH OLITh CBEXENPHUTOTOBJIEHHBIM.

PeakTHBHI He NO/MKHE COJepaTb aMMHaK, YTO KOHTPOJHMPYETCS XOJIOCTBIM OIBITOM.
Kann6posouynas kpusasa. B MepHble Koa6bl eMKocTbio 50 x4 unn B uumauHapel Hec-
cJsepa ¢ Metkoii 50 #a nocnenosarenbHo npubasasior 0; 0,5; 1,0; 2,0, 4,0; 6,0; 8,0; 10; . . .
. . .; 40 ,m2 paGouero craHAapTHOro pactBopa b u ob6veM A0BOAAT OHAUCTHJLISTOM AO
50 ma. IlonyyeHHbie pacTBOpH ¢ KoHueHnTpauuamu 0; 0,20; 0,40; 0,60; 0,80; 1,0; ...
.o, 4,0 me-uon NH;" B | 2 06pabaTLiBalOT ONHCAHHBIM HHKe COCO60M U CTPOAT rpaduk

3aBHCHMOCTH ONTHYEeCKOH MJOTHOCTH OT coJepxkalua amMMHaka;, BBOJAT 'nonpaBKy Ha
XOJIOCTOH OIILIT. HpH CPpaBHEHHH B UUJHHApAX Heccnepa IIPHTOTOBJSIOT IIKAJY TOJbKO

A0 KOHUEHTPaLHH NH;*‘ 2 me/a.

Xoa onpenenenusi. K 50 m2 nepBoHauanbHo#t mpoOul, wau X D0 sz
OCBEeTJIEeHHOH MNpo6bl, HJIH K MeHblleMy ee 00beMy, HOBEJEHHOMY JO
50 ma GupucTHANATOM, NpHGABAAIOT 1—2 Kanjau pacTBopa KOMILIEK-
cona IIl uau cerHeToBO# COMH U CcMeCh TIATEJAbHO IepPeMelINBaloT.
Ilpu aHanu3e oueHb XKeCTKHX BOJ HYkKHO npubasuts 0,5—1 ma pacTBopa
cerHeroBoit conu uau kommiaekcosa I1I. 3arem npuGasasitor | ma peak-
tuBa Hecciniepa u cuoBa nepemeruBatot. ITo ucreuenun 10 mun xomnopu-
METPHPYIOT HJH CPaBHHBAIOT C cepHell CTAHAAPTOB, NPHTOTOBJEHHBIX
B uuaunapax Heccnepa. Okpacka cmecu He H3MeHsieTCI B TeueHHe
30 mux. V3 BeqMUMHBI ONTHYECKOH MNJIOTHOCTH BBIYMTAIOT ONTHYECKYIO
MJIOTHOCTb XOJIOCTOrO OmbITa. EC/AM HYKHO, BBIUMTAIOT H ONTHYECKYIO
NJIOTHOCTb NpPOOBI, K KOTOpPOH BMecTo peaktuBa Hecciepa npubaBasior
1 ma 15%-Horo pacrBopa exKOro HaTpa, U Mo KaaUOPOBOYHOMY rpaduKy
HaXxOAAT coJepKaHHe aMMHaka.

Pacuer. Conepxanne NHY B M2/ (x) unu B mz-356/2 (y) BBIUMCISIOT
no Qopmysam:

¢50 . ¢-50 2,77
v YT T804V %

LY

X =

e ¢ — HalijeHHas KOHLIEHTPaLus NH;*‘, me/n; V — o6beM npobnl, B3ATON 15 aHanH3a,
ma; 18,04 — 3KBHBAJIEHT NH+; 50 — o6beM mpobu, M.

OxkpyraeHue pe3yJabTaToB

Juanason, me/2 . . . . 0,060—2,00 2,0—5,0 5,0—10,0 10,0—20,0
OxpyrJenue ’
mela ... L. 0,05 0,1 0,2 0,5
me-9k8/a . . . . . . 0,002 0,005 0,01 0,02
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OnpeneneHne ¢ neperoHKOM

AMMHAK neperoHsIOT U3 IEJOYHOH CpeJbl H ONPee/sioT B AUCTHIISATE
KOJIODUMETPHYECKHUM HUJAH O6BbEMHBIM MeTOoJoM. {1 BhiieIeHHsT aMMHaKa
MOXKHO TPHMEHsTb OOBLIKHOBEHHYIO NMEeperoHKy HJH INeperoHKy ¢ BOAA-
llbiM napoM, HampHMep B anmnapare [lapuaca—Barunepa. Ilpo6y mnox-
HiestayuBaloT Jau60 ¢ocharHeiM 6ydepHbiM pactBopoM a0 pH 7,4 (nuTbe-
Bble, TIOBEPXHOCTHbIE, GHONOTHUECKH OYHIIEHHBIE CTOYHBIE BOJAbI U T. II.),
J160 pacTBOpOM €AKOro Hatpa ((peHOJbHBIE CTOYHbIE BOJbI, CTOYHHIE
BOJbI KOKCOXMMHUECKHX 3aBOAOB U T. 1.). IlommenaunBanue efKuM Ha-
TPOM HENMPHMEHHMO AJS BOJ, coJAepKaliuX GeJKOBbe HJIH APyrHe Belle-
CTBa, BhIe/AIOIIHE aMMHAK.

B 3aBucHMOCTH OT cCOfepxKaHHs B Mpobe aMMHaKa JJ151 ero MOrJIOLeHH
B NpPHEMHHKE NPHUMEHSIOT CEPHYI0O KHCJOTY pPasJIMYHOH HOPMAaJbHOCTH
HIH GOpHYIO KHCJIOTY. KOJIHYecTBO cepHOH KHCJOThbl, H3PacXOAOBaHHOH
Ha HeHTpaJu3anHi0 NEeperHaHHOro aMMHakKa, OMNpeleNsaloT OOpaTHBIM
TUTPOBAHHEM pacTBOPOM eJkoro Hatpa. [Ipu Hcrosb30BaHHUH GOPHOH
KUCJIOTbl TEepEerHaHHblA aMMHaK OMNpeNeasloT MPSMbIM THUTPOBaHHEM
pacTBOPOM CEpPHOH KHUCJOTBHL.. THUTPYIOT MO METHJOBOMY KpacHOMY HJIH
CO CMEIIaHHbIM HHAHKATOPOM, COCTOSIIIUM M3 METHJIOBOrO KPAacHOro H
METHJIEHOBOTO T0J1y6oro.

KosopuMerpuueckoe omnpeneseHHe aMMHaKa B JHCTH/IATE C PEAKTH-
BoM Hecciiepa BO3MOXKHO B TOM cJiyyae, €ClH KOHIEHTpallUs aMMHaka
B 100 M2 puctunnsara menblue 0,1 me. [Ipu Gosiee BHICOKOH KOHLEHTpa-
IIHM aMMHaKa NnpHMeHsierc o6beMHbIH MeroA. Turpylor 0,02 H., 0,1 H.
M 1 H. pacTBOpaMH KHCJOT NpH cojep:KaHHU aMmuaka B 100 ma nuctu.j-
Jsita, paBHOM 5, 25 U 6oJee 25 me.

Mewarwomue BiausHus. OnpefesieHHI0 MellaeT cBOOGOLHBIN XJOp; €ro
YCTPaHAIOT Iepell NeperoHKou npubaBieHHeM THocyJbdara HIH apce-
HUTa HaTpHus (cM. «Kosopumerpuueckoe onpejesnenue ¢ peaktusom Hec-
caepa», crp. 113).

Kajabuuii B KOHIEHTpPaumusX, npesbinalomux 250 me/s, OKasbIBaeT
BJIHsiHHE Ha ycraHOBJeHue pH. B sTtom ciyyae pactBop nojliesayuBaioT
40 ma 6ydepHoro docdatHoro pactBopa M cmMech 06pabaTHIBAIOT KHCJIO-
TOH HJAM mlesoublo Jasi noaydenus pH 7,4.

JleTyune opraHuyeckHe cOelHHEHHs, KOTOpble MeIIaloT KOJOpHMe-
TPHYECKOMY ONpEAEJEHHIO aMMHaKa B JHCTH/JIATE, YCTPaHSIOT KHMOsye-
HHEM CJa60 NOAKHUCJEHHOH MpPOOHI.

Annapamypa

ITepezonned annapam 0an obbiunoli nepezonku (cm. crp. 318) unm annapam Ilap-
Haca—Baznepa Ansi NeperoHKH C BOASHHIM MapOM.

Peaxmusest

buducmuaram, He coiepxalluii aMMHaKa.

Bygepuwii pacmsop, pH 7,4. Pacreopsior 14,3 ¢ KH,PO, (6e3Boanoro) 4. A. a.
n 68,8 ¢ K,HPO, (6e3sBoaHoro) u. A. a. B GUAMCTHISATE H pa3baBasior fo 1 2. 3Haue-
nue pH 7,4 npn HeoGXoAUMOCTH KOPPEKTHPYIOT AoGaBjeHHeM eIKOro KajH HJH COJISTHOR
KHCJIOTHI.
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Edkuii namp, 40% -uwiit pacteop. Pactsopsiior 400 2 NaOH u. 1. a. B 6HIuCTHNATE
H pasbasaswor g0 1 4. '

Cepras xucaoma, npubausurenvio 1 H. pactBop. Ilpu6aBasior K 500 s GHAMCTHII-
JIH’I‘la 28 ma HySO,4 u. 1. a., KOHIEHTPUPOBAHHOM M MOCJE IlepeMellMBAaHUS Pa36aBJsIOT
o 1 a.

Cepras kucaoma, npubausurenbso 0,1 H. pactBop. OTmMepuBaT 2,8 #4 KOHIEHTPH-
poBanHoO# H,SO, u. 1. a. u Ro6aBasoT k 500 M4 GUAUCTUINATA, NIEPEMELIHBAIOT H Pa3-
6aBasi0T 10 1 4.

Cepras xucaoma, 0,02 1. pactBop. Pas6aBasior 200 2 0,1 u. H,SO, Gunucrunnsrom
U RoBOAAT 1O 1 4. Ilpu HMcnosb3oBaHHM 3TOrO pacTBopa AJS THTPOBaHHUS TUTP HJH IIO-
npaBKy npoeepsitor TurpoBaHuem 0,02 H. pactBopom NaOH. ,

EOxuti namp 1 H. pactBop. PactBopsiior 40 2 NaOH u. . a. B 6uaucTHAAATE U Pa3-
6aBJIZ{}0T Ao 1 2. Tutp uaM nompaBKy onpefe/siioT THTPoBaHHeM | H. pacTBopoM LiuaBe-
JIEBOH KHUCJIOTHI.

Eokuii wamp, 0,1 H. pactBop. PacrBopsitor 4 2 NaOH u. 1. a. B X0n0MHOM CBexe-
NPOKHNSTYEHHOM OMAUCTUM/ATE U pa3baBasioT Ao 1 4. TUTP MM monpaBKy omnpenessiioT
THUTPOBaHHeM PacTBOPOM LiaBeJieBOH HJIM APYrod KHCJOTHI TOH K€ HOPMaJIbHOCTH (CM.
cTp. 62). - '

Eokuii namp, 0,02 u. pactBop. Pas6aBasior 200 sz 0,1 H. TUTPOBaHHOrO pacTBOpa
€KOr0 HaTpa XOJIOAHBIM CBEXENPOKHNSYEHHbIM OMAUCTHJAATOM A0 1 4. Onpenensior
THTP WJIKM NONpaBKy Tak xe, Kak Aasa 0,1 H. pactBopa NaOH. Turpyior 0,02 H. pactBo-
POM 1 aBeJsIeBO#l KHCJIOTHI, KOTOPBIH NPHroToBJSIOT pa3baBiaennem 200 #.2 0,1 H. pacTBOpa
LaBeJIeBOH KHCJOTHI A0 1 4 CBEeXENpUroTOBJIEHHBIM U OXJIaXKJeHHbIM OGHIHUCTH/JISATOM
npu 20° C.

Bopuas kucaoma, 2% -ueiit pacrBop. PacrBopsitor 20 2 H3BO; 4. 1. a. B Guguctua-

Jisite U pasbasisior o | 4.
Memuaosoiti kpacueuii, 0,1% -ubtit pactBop. Pactreopsitor 0,1 e HaTpHeBoil cosi MeTH-

JoBoro KpacHoro B 100 ma 96%-Horo cmupra.
Crewanroli unduxkamop. CmemuBaioT 2 o6bema 0,2%-HOro pacTBopa MeTHJIOBOTO
KpacHoro B 96% -Hom cnupre ¢ 1 o6vemom 0,2% -Horo pacTBopa METHJIEHOBOTO Trosy6oro

B 96% -HoM cnupre. ‘
Peaxmue Heccaepa (npuroroBneHne — cM. crp. 113).

Xon onpeneneHus. B neperonnyioo kon6y nomemaror 10—500 ma,
B 3aBHCHMOCTH OT OXKHAAeMOrO COJEep:KaHHUfA -aMMHaKa, Npobbl, KOTOPYIO
NpU HEeOO6XOJUMOCTH pas3baB/sAlOT GUAUCTH/JIATOM NPHUOGIHU3HTENBHO [0
250 ma. Ecau Heo6X0iUMO, cMeCch HeHTpaIu3yoT 1 H. pacTBOpOM eJKOTro
HaTpa (onpejensieTcsl HHAUKaTOpHOH 6ymaroii). [1po6el, KoTophle nopiie-
JlayuBaJiucb NpU ot6ope, HeHTpaHU30BaThb HE HAJO.

B npueMHHK, KOTOpBIH mpeiAcTaB/asieT CO60H KOOy IJIA THTPOBAHHUSA
eMkocTbhlo 500 M4, HaAUBAOT 25 M4 CEPHOH KHUCJIOTBHI COOTBETCTBYIOLIEH
HOpMaJIbHOCTH WU 25 ma 2%-Horo pacrBopa GOpPHOH KHCJOTHI U JOJIH-
BalOT OHJIHCTHJLISAT TaK, YTOObI KOHEl XOJOAHJ/bHHKA OBbLJI IOrpYIKeH
B KHJKOCTb.

B neperonnyio koa6y mnpu6bapiasior 100 xa dochatHOro 6ydepHoro
pactBopa. 3HaueHde pH cmecu B Kosab6e He [OJIKHO OTJAHUATBHCH GoJee
yem Ha +0,2 or pH 7,4. ns ycranoBienuss pH B HeKoTOphIX cayuasix
NPUXOAUTCS NPUGaBJAATH GoJibllee KOJHYECTBO Gy(depHOro pacrBopa —
10 40 ma Ha 100 ma npo6ul (6HOJMIOTHYECKH OYHIAEMble CTOYHHIE BOJHI
1 Ap.). PeHoJbHBIE CTOUHBIE BOABI He MOJleJauHBaloT 6ydepHBIM pac-
TBOpoM, a jo6asasior 20 ma 40%-Horo pactBopa eiKoro Harpa.

B npuemnuk orrousior okoso 100—200 m.z xuakoctd. [Ipu ucnosb-
3oBaHUU amnmnapara [lappaca—BarHepa B nmpHeMHHK MeperoHsIOT C BO-
ASTHBIM IapoM He meHee 50 m4 TUCTH/IATA, ONYCKAlOT NPHEMHHK H COGH-

116



paloT Mo KamJisiM ellle OKOJIO 5 M4 NJUCTHJJASITA. 3aTeM NpephBaloT Nepe-
FOHKY H KOHeLl XOJIOAHJbHHKA OI0JaCKHBAIOT OHAHCTHJJISATOM.

AMMmuak, neperHaHHBIH B NPHEMHHK, ONPENENSIOT OOGBEMHBIM HJIH
KoJopUMeTpHuecKUM MeToqoM. [Ipu omnpeneneHHH O6BbeMHBIM METOJOM
C NpHMEHEHHEM CEpPHOH KHCJOTBI JUCTHJJIAT TUTPYIOT pacTBOPOM €JKOr0
HaTpa COOTBETCTBYIOLIed KOHUEHTPAalHUH N0 METHJOBOMY KpacHOMY HJIH
CO CMEIIaHHBIM MHJHMKaTOpOM. TUTpoBaTh HaJ0 pacTBOPOM TOH K€ HOp-
MaJbHOCTH, KaKoi G6bll NpHMeHeH AJf norJouieHuss amMmuaka. Ilapad-
JIeJIbHO ONpelesioT KOJHYeCTBO pacTBOpa IIEJOYH, pacxoiyeMmMoe Ha
TUTPOBaHUE 25 MA KHCJOTHl, NOMEIeHHOH B NpHeMHHK. TuTpoBaHHe
BEeAyT 10 NOJIy4eHHS TaKOH Ke OKpPaCKH HHAUKaTOpa.

IIpu onpeneneHuu o6BEMHBIM METOJOM C IpUMeHeHHeM GOpPHOH KHC-
JIOTBI [IPOBOAAT XOJIOCTOH ONKIT (25 M2 pacTBopa GOPHOH KHUCJOTHI TH-
tpytoT 0,02 H. pacTBOpOM CepHOH KHCJOTH 110 METHJOBOMY KPaCHOMY
HJIH CO CMEIIaHHBIM HHIHKATOpOM). [IHCTHAIAT THTPYIOT T€M Xe THTPO-
BaHHBIM pPacTBOPOM O TaKO# e OKpacKH, Kakas Gblia IojyyeHa NpH
THUTPOBAHUH XOJOCTOrO OIbITA. -

IIpp KoOMOpDHMETDPHUYECKOM OIpelieIeHHH COJep:KHMOoe IpHeMHHKa
ob6pabarsiBalor 1 H. Kucaoroih njo pH 6, mepenuBaior B MepHyI0 KOJGY
eMKocTpl0 250 M4 M 06beM HOBOAAT A0 MEeTKH GHAHCTHAATOM. B 50 Mz
pactBopa olpeie/]slOT aMMHaK cnoco6oM, yKa3aHHBIM IIpH Herocpen-
CTBEHHOM KOJIOpDHMETPHYECKOM ONpefeJeHHH amMMmMHaKa peaktHBoM Hec-
cjepa.

Pacuer. Cozepxanne NHY B me/a (x) uau me-3xk6 (y) BBHIYUCIASIOT
CJEeLYIOMIUMH CIocoGaMH.

IIpu onpeneneHHH OGBEMHBIM METOJOM C IIOTJIOIIEHHEM CEpHOH KHC-
JOTOH no c¢opmyJam:

x=(a—b)kN-18,04-lOOO __ (a—0b)EN-18040 | (a — b) &N -1000.

|4 |4 ’ V

rie a — o0beM pacTBOpa €IKOro HaTpa, M3PacXOJOBaHHOrO Ha THTpOBaHHe 25 msa pac-
TBOPa CEePHOM KHCJOTbI, MA; b — 0oObeM pacTBOpa €IKOro HaTpa, H3pPacxoJOBaHHOTO
Ha TUTPOBaHHe JHUCTHUJJIATA, MA; R — NMONPABOYHLIH KO3(D(pHUIHEHT K HOPMaJbHOCTH
TUTPOBaHHOIO pacTBOpa eAKOro Harpa; N — HOpPMaJbHOCTb TUTPOBAHHOrO pacTBOPa
eflkoro Harpa; V — o6wvem mnpoObl, B3ATO#l And omnpeneneHus, ma; 18,04 — sxBuBa-

JIEHT NH‘*;

Ilpn onpepesiennn oGbeMHBIM METOAOM C MOTJIOLIeHHeM GOPHOH KMCJOTON BbIYHCIIe-
HHEe TPOBOAAT IO TeM Ke (PopMyJsiaMm, UCNONB3Ys Cielyiolide 0003HaueHHs: @ — 00beM
0,02 H. pacTBOpa CepHON KHCJIOTHI, M3PACXOLOBAaHHOrO Ha TUTPOBaHHMe AUCTUJIATA, MA;
b — o6bem 0,02 H. pacTBOpa cepHO#l KHUCJIOTHI, H3PACXOLOBAHHOTO Ha THTPOBaHHE B XO-
JIOCTOM OINHTE, MA; k — nonpaBOYHBIH KO3(UIHEHT K HOPMAJbHOCTH THTPOBAHHOIO
pacrBopa cepHOH KMCJIOTbI; N — HOPMaJIbHOCTb THTPOBAHHOTO PacTBOPa CePHOH KHCJIOTHI.

Ilpy onpepeneHHH KOJOPHMETPHYECKHM METOJOM BLIUMCJ/SIOT IO
dopMmysam: ‘
c-250 . ¢.250

v YT 18,04V

—_—

rle ¢ — KOHLEeHTPauMs aMMHaka, HailleHHas IO KaJHOGPOBOYHOMY Trpadpuky, Me/a;
V-— o6bem npoGbl, B3sATOH AJsi ONpefie/ieHHs NpH TNeperoHke, Msa; 18,04 — 3xkBUBa-

JIEHT NH;’"; 250 — o6beM pa3GaBJIeHHOH NPOGHI.
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Oxpyraenue pesyabtaToB. Pe3aynbraTel, mosyuyeHHple NpH 0GBEMHOM
onpejenaeHuH, okpyraswoT ao 0,1 me B obaactu o 10 m2/2 u 10 nenbix
MHJLTUTpaMMoOB B o6sacti 10 100 me/a u 1. 1. Pe3yabTaThl KOJOpHUMETPH-
UECKOTo Onpeje/IeHHs] OKPYIJIAIOT TaK e, KaK NPH HEemoCpeICTBEeHHOM
KOJIODUMETPHUYECKOM oOmnpejlefieHHH ¢ peakriBoM Heccrrepa.

3

% [lo HalineHHOMY oOOlEMY collep)KaHmo aMMHaKa MOXHO pacCyH-

TaTh KOHUEeHTpanuH ammuaka u NH{, ecan uaBectHo 3nauenue pH Bojbl.
Haiinennoe obiee conep:kaHHe aMMHaka Hano BbIPDA3UTb B Me-3K6/

u no Ta6a. 12 maiity koHuentpanuun NH; u NHY B me-9k6/4. YMHONHB
NoJIy4eHHble BeJTHUHHBI cooTBeTcTBeHHO Ha 17,03 u 18,04, moxHO noJay-

uuTh KoHueHntpauun NH; u NH{ B wme/a.

Tabauya 12. OrHocuTenbHoe cofiepxanue NH; B Bome, %

- pH
t, °C
6 7 8 8,5 9 9,5 10 10,5 11
25 0,06 1 0,49 | 4,7 | 13,4 | 32,9 | 60,7 | 83,1 | 93,9 | 98,0
15 0,02 1023 | 23 | 6,7 | 19,0 | 42,6 | 70,1 | 88,1 | 96,0
5 0,01 | 0,11 | 0,9 3,3 9,7 | 25,3 | 51,7 | 77,0 | 91,5

ConepxkaHue NHZ{r (B %) HaxomsT, Beiuutasfs u3 100% yxasaHHoOe
B Tabuauie conepxkanue NHg

Ta6nuua cocraBieHa IJs HOHHOH cHJBl pacTBopa, paBHoit 0,025,
YTO NPUGJHU3UTEJBbHO OTBeuaeT OOLeMy COAEpKaHHIO coJieidl, paBHOMY
1 /2. Kone6Ganusi B BeJHUHHE HOHHOH CHJBl CPAaBHUTENbHO MaJjo OTpa-
JKaloTCs Ha TNpeJCTaBJAeHHbIX B TabJuHie BeJHYHHax. BJusHue Temne-
paTyphl BeCbMa 3HAYHTEJNbHO, OCOGEHHO NMPH CpeAHUX 3HaueHUAX pH.

XJI0P

Coznep:xaHHe TaK HAa3blBaeMOT'O «aKTHBHOTO XJOpa» - ONpeJessieTcs
B Je3UHOUIUPOBAHHOH MM NHUTHEBOH BOJE, B CTOYHBIX BOJAAX, KOTOphIE
NPUXOJHUTCA XJOPHPOBaTb, H B HEKOTOPBIX BHJAAX CTOYHBIX BOJ, 3arpss-
HEHHBIX XJIOPDOM HJIH COEJMHEHHSIMH, BBIAEJSIOUIHMH XJop. B moBepx-
HOCTHBHIX BOJIaX COJIep:KaHHe XJopa onpejiesieTcsl B MecTax HHxXKe c6poca
YHOOMSIHYTHIX CTOYHBIX BOJ.

[IoHATHE «aKTHBHBIH XJIOp» OXBAaThIBaeT KPOMe PAacTBOPEHHOIrO MoJle-
KyJSpHOTO XJopa U Apyrue COeJHHEHHsS XJopa, Kak, HalnpHMmep, ABY-
OKHChb XJIOpa, XJIOPAMHHbI, OpraHHYecKHe XJOPaMHHBbI, THIIOXJOPHUTHI
M XJOPHUTH, T. €. BEIeCTBa, ONpeJeJseMble HOJLOMETPHYECKHM METOJIOM
HJIH TpPH HOMOINHM o-ToJNHAHHA (BapuaHT A). B npakruke XJIOpaMHHbI
H JpyrHe COeIHHEHHS XJOpa OGO3HAYAOTCH TEPMHUHOM «aKTHBHBLIH CBSl-
3aHHBIH XJIOP», @ MOJIEKYJASIPHBIH XJIOp H THIOXJOPUTH KaK «aKTHBHBIA
cBOGOAHBIH XJop». EciiM HYXHO OTHe/IbHO onpeleJHTh 3TH ABe (opMbl,
MOJMb3YIOTCSI METOAOM C TNpPHMEHeHHeM O-TOMHAHHa (BapuaHT D). i
onpefesieHHs] JBYOKHCH XJOpa MNpHUBENEHbl ClelHaJbHble METOXHI.
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% [Ipu o6e33apaKHBaHHH HJH OYHUCTKE BOJ, AKTHBHBIM XJIOPOM
OllpefesAIOT TaK Ha3blBaeMYIO «XJIOPOIOIJIOIaeMOCThb» MOABepraroleica
9T0li 06pa60TKe BOJABI. ITO KOJHUUECTBO aKTHBHOTO XJOpa, HEOO6XOZHUMOe
JU1s1 TOCTHXKEHHSA 3aMETHOTO ero M36bITKa nocse o6paboTKU HCCJaedyeMOoH
BOJIbl B TeUueHHEe OMNpELeJ€HHOr0 BPEMEHH.

Bo MHOTHX c/yuyasix peKoMeHAyeTcsl * CTPOUTb KpHBblE XJOPOMNOIJIO-
IIa€MOCTH 3a OINpeJeJeHHb IPOMEXKYTOK BpeMEeHH B KOOpJHHATax:
KOJIHUECTBO NpHGAaBJEHHOrO XJopa (Me/s4) — KOJHYECTBO OCTAaTOYHOTO
xJjopa (mela).

s onpeneneHUsl «aKTHUBHOIO XJopa» InpeAsaramoTca OObEMHbLIH
HOJIOMETPHYECKHH METOA H KOJOPHUMETPHUYECKHH MeTOA C NpPUMeHEeHHUeM
o-TonuAuHa. HMomgoMeTpHyeckuii METOX peKOMeHAyeTcs AJIsl aHaau3a BOJ,
colepxKamux or 1 me (4 Bblllle) aKTUBHOTO XJopa B | 4, ecau s aHa-
Ju3a B3fATa npob6a ob6vemom 200 ma. KonopnmeTpnquKHM METOAOM
MOXKHO T0JIb30BaThCsl NPH KOHLEHTPAUUHd aKTHBHOTO XJopa B mnpobe
or 0,01 no 7 me/r. *

[Ipo6bl, npefiHa3HaUEHHbIE JJIS1 ONpefeNeHUsl XJaopa, He pa3pelaercs
KoHcepBUpoBaTh. OnpejesneHue ciefiyeT NPOBOJUTb HEMENJEHHO noce
oT6opa npooOHl.

¢ Pe3y/IbTaThl onpelesleHHs BBIPAXKaioT B MHJIATpaMMaX XJIopa (Clz)
Ha | 2 BoJbI:

KadecTBeHHOe onpeaelieHHe

CmemnBaroT 10 x2 npo6ul Boabl ¢ 1 M4 pacTBopa o-TosuauHa. ITocse
nepeMeliMBaHUsA JO/MXKHA BO3HHKHYTh KeJTasfl OKpacka pacTBopa IpH
HaJauyuu B npobGe He meHee 0,05 xe Cl, B 1 4.

HcnpiTanne MOXHO npoBecTH craeaymouuM o6pasom. B 200 x2 npoGhl
BHOCAT 2 M2 2 H. H,SO, u 0,1 mu2 0,2%-HOro BogHOro pacTBopa MeTH-
JoBoro opanxesoro. IlapajJenbHO ¢ 3THM CTaBHUTCA XOJIOCTOH OIBIT
C JHCTHJIJIMDOBAaHHOH BOAOH. B nNpHCYTCTBHH XJoOpa B KOJIHUECTBE,
npesbimaiomeM 0,1 me/s, okpacka cMecH OCJTaGHET.

KauecTBeHHOe onpejesieHHe C METHJIOBBIM OpPaHXKEBbIM MOXKHO INpH-
MEHHTb U JJI1 OPHUEHTHPOBOUYHOI'O KOJHYECTBEHHOrO OMpefeseHHs] KOH-
LleHTpalMH XJopa. B 3ToM ciydae OKpacKy aHaJH3HMPyeMOro pacTBopa
nocJje J006aBJE€HUA METHJOBOTO OPaHKEBOTO CPAaBHHBAIOT C OKPacKaMH
NPHTOTOBJIEHHBIX CTAHAAPTHBHIX PACTBOPOB XJIOPHOH BOJHI 1ocJe jo6aBe-
HHSA TAaKOTO e KOJIHYeCcTBa TOr0 Ke peaKTHBa (MPHUrOTOBJEHHE XJOPHOH
BOJAbl — cM. cTp. 121). DTHM crnoco6oM omnpenensieTcsl TOJAbBKO «CBOGOM-
HbIi aKTHUBHBIH XJop». MoXHO Takxe mnpo6y THTPOBaTb pPacTBOPOM
METHJIOBOT'O OpaHKeBOoro ** 10 BO3HHKHOBEHHS PO30BOI'0 OKpallHBaHHS.
Tutp pacTBOpa METHJIOBOrO OPaHXKEBOrO YCTaHABJHBaeTcsl IO CTaH-
JapTHOMY pacTBOPY XJIODHOH BOJHI.

*JTypoe I0.10,,Pr6H uk0Ba A. U., XuMuyeckuil aHa/Iu3 NPOU3BONCTBEH-

HBIX CTOYHHIX Box, Usx. «XHMHH» 1966, cTp. 54,
*# Jlypbe 10.10.,, H HKOnaeBa 3, B., 3aB. na6., 16, 793 (1950).
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H OAOMETPHYECKOE oIpeaeseHHne

XJ0p BbIAENAET HOJ M3 pacTBOpa HoAuAa. BeiieNeHHBIH HOJ THTPYIOT
pacTBOpoM THOCYJb(aTa HAaTPHUs MO Kpaxmaay. B KucJ/oit cpene peakuuu
nporekaroT KouauuectBeHHO. Tarpya 0,01 H. pactBopoM THOCYJb(aTa -
HaTpHUA, MOXKHO onpeneauts 0,05 ue/2 u Gonee akTHBHOTO XJopa B npobe
o6vemom 500 M.

Mewaromue BausHusi. OnpejiesieHUIO XJI0opa B MUTHEBLIX HJIH NOBEPX-
HOCTHHIX BOJax C HeOGOJbLIUM COJepKaHHeM OpraHHYeCKHX BelleCTB
He MNPEeNsATCTBYIOT HHTDHTHI, MapraHel U XeJje3o, ecJd THTPYIOT C JO-
OaBJieHHeM pa30aBJEHHOI0 pacTBOpa YKCYCHOH KHUCJOTH. B npuCyTCTBHH
60/IbLIIOr0 KOJIMYEeCTBA OpraHHYeCKHX BellecTB METOJ He JaeT IpaBHJb-
HBIX pe3yJbTaToB.

Pearxmusot

YKcycran xucaoma 4. K. a., JefsiHas.
Hoouo kaausa, 4. 1. a.

Tuocyassgpam nampus, 0,1 H. pactBop. PacrtBopsior 25 ¢ Na,S,05-5H,0 u. n. a.
B CBEXENPOKHUISTUeHHOH M OXJIaXKJeHHON JUCTHJAJHpPOBaHHO# Boje, po6aBasior 0,2 2
Na,CO; u. 1. a. 1 noBoasAt o6veM Ao 1 4. TUTp MM nonmpaBKy onpelensioT MO PacTBOPY
6uxpomaTa TOH e HOPMaJbLHOCTH (cM. cTp. 86).

Tuocyropam nampusn, 0,01 u. pactBop. Pas6aBasior 100 »2 0,1 H. pacTBopa THoO-
cyjbdara A0 | 2 CBexenpoKHNsUeHHOH H OXJaxAeHHOH JHUCTHJJIMPOBAHHOH BOJOH H

no6aasior 0,2 2 Na,CO;3 4. 1. a. Tutp uau nonpaBKy onpefessiioT Tak xe, Kak 0,1 H.
pacTBopa.

Kpaxmaa, 0,5% -ubiit pactBop (nmpuroroBjeHHe — cM. cTp. 86).

Xon onpenenenusi. [lpu npeanosaraemMoMm coJep:KaHUH «aKTHBHOIO
xJopa» MeHee 1 me/a 6epyt 1000 ma npobbl, MpU COfepKaHUH ero ot 1
no 10 me/a — 500 ma u T. A. (pacxox THocyJbdaTa HaTpUSA HA THTpPOBa-
HHe He JOJIKeH mnpeBbliaTh 20 Mma).

[IpubaBasiioT K npobe 5 M4 YKCYCHOH KHCJIOTHL U OKOJIO 1 2 TBepHoro
Hoxuaa Kanus. TuTpoBaHUe npoBoAAT Ha Gesom ¢one 0,01 H. pacTBOpOM
THOCYJ/bGhaTa HATPHUS [0 MOJYUEHHS CBETJIO-XKEeJITOH OKpacKH. 3aTeM
J06aBJAIOT OKOJIO 1 M2 pacTBopa KpaxmaJja M MPOAOJKAIOT THTPOBaHHE
JIO UCU€3HOBEHHUS CHHEro oKpaluBaHHs. Henb3s TUTpOBaTh NpH NpAMOM
COJTHEYHOM cCBeTe. TakuM Ke crnocoOOM HaXOQAT pacxoJ peaKTHBa Ha
X0JIOCTOe OIpefilesieHHe C JHUCTHJJIHPOBAHHOH BOJOH.

Pacuer. CojepxaHHe «aKTHBHOrO XJiopa» (x) B Me/4 BBIYHC/IASIOT
no ¢opmy.Je:

__ (@a—1b)k.0,01.35,45.1000 - (@ — b) k-354,5

B 2 B v
rie a — o6vem 0,01 H. pacrBopa THOCyJbdaTa HaTpHs, H3PacXOJOBAHHOTO Ha THTPO-
BaHHe npobbl, ma; b — o6bem 0,01 H. pacTBOpa THOCY/b(aTa HATPUs, H3PACXOAOBAHHOTO
Ha THUTPOBaHHE B XOJIOCTOM OMNpeje/eHHH, MA; k — nonpaBodYHbIH KO3QQPHUHEHT AJs
NPHBE/ICHHS KOHLEHTPaLUH pacTBopa Tuocynb(baTa Hatpus K Touno 0,01 H.; V — o6Gbem

aHaJM3upyeMoil Npobul, ma; 35 ,45 — aTomumi Bec xJsopa; 0,01 — HopMaJleOCTb pac-
TBOpa THocyJ/bdarta.

Oxpyraenue pesyjabTaToB

Huanason, me/2 . . . . 0,06—1,00 1,0—2,0 2,0—5,0 5,0—10,0

Oxkpyraenue, me/a . . . 0,05 0,1 0,2 0,5
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KosopumeTpHueckoe onpelieneHHe ¢ O-TONHIHHOM

[Ipu peakiHH «aKTUBHOTO XJOpa» C O-TOJHIAMHOM B KHCJOH cpele
pacTBOP OKpalllMBaeTCsl B XKEJThIl UJIU opaHxKeBbld uBeT. [Ipu KoHLEH-
tpanusax or 0,1 no 1,56 me Cly, B 1 2 noab3yiorcsi cB€TOQHILTPOM, HMEIO-
UM MaKCHMaJbHOe CcBeTonpomnyckanue B npegenax or 400 po 450 wum,
a MpH KOHIEHTpauax xyaopa ot 0,5 10 7 me/2 — cBeTODUILTPOM C MAKCH-
mMymMoM B o6sactu 490 wm. Hcnoab3yercss Takke BH3YyaJbHBIH METOJ
onpejle/IeHHs1 C HCKYCCTBEHHBIMH CTaHJapTaMHM, NMPUIOTOBJIEHHLIMH CMe-
lIeHHeM pPacTBOPOB XpomaTa U GHXpoMmMara Kajus.

Peakius XxJopa ¢ 0-TOJHJHHOM OTJAHYaeTCs GOJIBILIOH YYyBCTBHUTEJb-
HOCTbl0, MO3BoJisfleT NpHU o6paboTke npo6bl o6bemoM 100 ms2 Hemocpen-
creenHo onpegeauts 0,01—7 me Cly/a.

Memawomue BausiHus. OnpeneneHHI0 MeHIalOT NMPUCYTCTBHE KeJje3a,
MapraHua ¥ HUTpHTOB. IIpu KoHueHTpauuu xenesa no 0,3 me/a, map-
radina go 0,01 me/2 u vurpuroB go 0,1 me/2 MoxHO npeHe6peub UX Me-
watomuM BausiHueM. [Ipu 6oJiee BHICOKOM cojJep:KaHUU XKeJje3a U Map-
raHiia B OKHUCJEHHOH ¢opMe Heo6XOJUMO MNPH TOYHOM OIpeJeJeHUH
XJlopa BBOJAUTb NONPABKY Ha XOJIOCTOH ONBIT. B Takux cayyasax paboraror,
KaK omnucaHo B BapuaHte B. AnajoruyHeiM o6pa3oM MNQCTYNAIOT NPH
HAJHUYHH HUTPUTOB B KOHLIEHTPAIUAX, npesbitatomux 0,1 x2/2. Hurputsl
MOTYT COJ€pXkaTbCs B CTOYHLIX BOJAaX, B KOTOPBIX XJIOPp MNPHUCYTCTBYET
B ¢opme XJopaMuHa, HJH XK€ B BOJaX, o6e33apaiKeHHLIX XJIOpaMHHOM.

Ha onpenenenue BausIOT B3BellleHHbIE BellleCTBA, XJOPe1/]a, MyTHOCTh
U COGCTBEHHAash OKpackKa IMpo6bl. ITO BO3JEHCTBHE MOXKHO YaCTHYHO
YCTPaHUTb LEHTPpHU(YyTrHupoBaHHEM NPOOLI Nepe] onpeleseHHeM HIH H3Me-
peHHeM ee ONTHYECKOH IJIOTHOCTH 6e3 no6GaBJsieHHs peakrHBa. Pesysbrar
XOJIOCTOTO OMNbITa BBIYMTAIOT U3 pe3yJbTaTa ONpeleseHHS.

Annapamypa

Pomomemp ¢ cuHumHu cBeTobuabTpamu (A = 435 u 490 wm).

Krosemor Tonmmunoit 1—5 cm umu yuaundpor Heccrepa emxoctoio 100 ma.

Creknannas nocypa, NpuMeHsieMast TPH oNpelesieHHH HeGOJbIIMX KOHIEHTPaI(Hil
XJiopa, B YaCTHOCTH KOHHYeCKHe KoJIObl AJISi MPMIOTOBJIEHHS CTAHJAPTHHIX PacTBOPOB
XJIOPHOH BOABI, AO/DKHBI OBITh NePej HCIOJIb30BaHHeM NOTPY:KeHEl Ha 3 4 B BaHHY C XJIOP-
HO# BOJOK M 3aTeM IPOMHITHl HeCKOJIbKO Pa3 JUCTHJIJIMPOBAHHOM BOAOH.

Peaxmueset

Cossnasa kucaoma 4. 1. a., pasbaBaenHas (1 : 6). *

o-Toaudun, 0,135% -Huit pacrBop. Pacreopsiior 1,35 2 CONSHOKHCJOTO O-TOJNHIMHA
Y. A. a. B 500 M4 AUCTHIIIHPOBAHHON BOABI U CMELIUBAIOT ¢ 500 M2 pa3baBieHHON COJSHOM
KHCJIOTbI, NPHUTOTOBJIEHHOH JaoOaBneHHeM 150 ma KoHueHTpupoBaHHoro pacrBopa HCI
Y. A. a. K 350 Ma JUCTHJIIMPOBAHHOM BOJHL.

Apcenum nampus 4. 1. a., 0,5%-Hulil pacTBop.

Xaopraa 6o0a, cTaHAapTHIA pacTBop. XJIopHAs BojAa NPHUTOTOBASETCS U3 PAacTBOPA
THIIOXJIOPHTA HATPHs B JUCTHJAJMPOBAHHOH BOJe, He cojepxkallell HUTPUTOB H aMMHMaKa
H He MPpOSBJAOLIed XJOPOIOIJOUaeMOCTH (K IHUCTHUJJIMPOBaHHOM Boje NPHUOGABJSIOT
pacTBop XJIOpHO# BOJbI, coliepxkallleil He Gosiee 1 me «akTHBHOro XJopa» B 1 4, H ocras-
JISIIOT Ha HOYb; Aajiee XJIOPHPOBAHHYIO NHMCTHJJIMPOBAaHHYIO BOAY BHLAEP:KMBAIOT Ha COJI-
HEYHOM CBETY [0 TeX IIOp, IloKa «CBOOOAHBIH XJIOpP» He NepecTaHerT oOGHapy:KUBaThbCH).
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B 3aBHCHMOCTH OT KOHIIEHTPAllHH THNOXJOPHTA HAaTPHS OCHOBHOH PacTBOP NPHIOTOBASIOT
¢ TaKHM pacyeToM, 4ToObl B 1 2 collepxkanock okoso 100 me xnopa. OnpesenuB HofoMe-
TPHYECKH COJiePXKaHHe XJIoPa B 3TOM PAacTBOPe, COOTBETCTBYIOIUM pa36aBJieHHeM IIPHUTO-
TOBJISIIOT BTOPOH CTAHAAPTHBLIH PacTBOP, COAePKalIUH 10 me xsopa B 1 2. Tounoe coxep-
JKaHHe XJIopa B 3TOM PAacTBOpPE ONpeAeJIsIOT TaKXKe HOAOMETPHUECKHM METOAOM.

Docgpamneii 6ygeproui pacmeop. PacrBopsitor 4,572 2 Na,HPO, u. 4. a. u 9,232 2
KH,PO4 4. 1. a. BeicymeHHux npu 110° C B AHCTHIIMPOBaHHOM BOJE TIATENbHO mepe-
MeLINBalOT M nocJje GUAbTPOBaHHS JOBOAAT 00beM 10 1 4.

Xpomam kaausn, buxpomam xaius, cmaHoapmHele PAcCmeopsL.

OcHoBHOH pacrTBop. Pacreopsior 1,55 2 K,Cry0, 4. 1. a. u 4,65 2 K,CrO,
Y. A. a. B pocharHoM GydepHOM pacTBOpe U HOBOAAT JO | 2 3TUM Ke pPacTBOPOM.

Pa6ouuit pacrtBop. IlpuroroBnsior gecATHKpaTHLIM pa36aBjeHHeM OCHOB-
Horo pactBopa ¢ochaTHeM OydepHHIM pacTBOPOM; 1 M2 3TOro pacTBopa COOTBETCTBYET
cogepxanuio 1,00 me Cl,.

Kanu6poBounas xpHBas. B xoJiGu eMkocTbio 1 2 HanuBaoT no 500 x4 cTaHpapTHHIX
pacTBOpOB XJIOPHOH BoAbl, copepxawux ot 0,02 go 0,30 uau or 0,1 go 1,5, uau xe ot
0,5 mo 7,0 me xsnopa B 1 2. I UX NPHTOTOBJIEHHS UCNOJbL3YIOT CTAHAAPTHHIA PacTBOP
xJopa, coaepxawué 10 m2 Cly, B 1 2 ¥ JHCTHANIMPOBAHHYIO BOAY C HYJIEBOH XJIOPIIOrJO-
IaemMocTblo. Ly KONIOpUMETPHUYECKOro ONpeAeseHUs] UCNOAb3YIOT 95 MA KaXJ0ro craH-
JapTHOro pacTBopa XJiopa, B OCTaTKe ONpefesslioT XJOp HOJOMETPHYeCKHi.

Kami6poBouHy0 KDUBYIO CTPOAT B KOOpPAMHATaxX ONTHYeCKas NJOTHOCTb — KOH-
HeHTpauus xJjopa (me/xs).

IpuroroBaenne wkaan cranpaproB. PactBopel nist onpenenenus: 0,01—1,0 me xnopa
Ha 1 2 Boanl. B kon6u emxocteio 100 42 BHOCsT 05 1,0; 2,0; 5,0; 10,0; 15,0; 20,0; 25,0;
30,0; 35,0; 40,0; 45,0; 50,0; 60,0; 70,0; 80,0; 90,0; 100,0 M2 paGouyero cTaHAapTHOroO
pactBopa K,Cr,O; u K,CrO; u goBogsT 06bEM XKHAKOCTH B KaXKAOH Kosbe JO METKH
¢dochopHoKuUcRIM 6ydepHuIM pacTBopoM. IlosyueHHBIE pacTBOPH COOTBETCTBYIOT MO HX
OoKpacKaM KoHueHTpauusmM xJjopa 0; 0,01; 0,02; 0,05 u T. x. Bjoth go 1,0 m2/a.

PactBopun ans onpepenenus 1,0—10,0 me xsopa Ha 1 2 BoAwL.
ITpuroroBsieHHe COOTBETCTBYIOLIMX PacTBOPOB 3aBHCHT OT TOJILIMHBI KIOBET (MJH OT BHI-
cotHl uuAHHAPOB Heccniepa, uMeromiuxcs B pacnopsi:keHHH aHaJHTHKa). B MepHble k0s16bl
eMKocTb 100 M4 HanuBalOT OCHOBHOH craHmaprtHuii pactBop K,Cr,0; u K,CrO,, xak
yKasaHo B TabJi. 13 u noBoasit 06beM 10 MeTKH dochaTHbBIM OydepHEIM PacTBOPOM.

Tabauya 13. UcKyccTBeHHbIE CTaHAapTHbie PacTBOPHI

TonmuHa cjaoa pactBopa, cm TonwuHa cJaoa pacrbopa, cu
Coobommut | 25-5| 10 | 20 | 2030 | coogommen |25-5]| 10 | 20 |23
XJiop, M2/x XJiop, Me/a
O6GbeM cTaHAapTHOrO O6beM CTaHZApPTHOTO
pacTBopa, Ma pacTBopa, M2
1 10,0 | 10,0 | 10,0 | 10,0 6 49,0 | 51,0 | 58,0 | 60,0
1,5 15,0 | 15,0 | 15,0 | 15,0 7 56,5 | 59,0 | 68,0 | 70,0
2 19,5 | 19,5 | 19,7 | 20,0 8 64,0 | 67,0 | 77,5 | 80,0
3 27,0 | 27,5 | 29,0 | 30,0 9 72,0 | 75,5 | 87,0 | 90,0
4 34,56 | 35,0 | 39,0 | 40,0 10 80,0 | 84,0 | 97,0 | 100,0
5 42,0 | 43,0 | 48,0 | 50,0

Xon onpegenenHas. BapuauT A(onpejenenune Xn0pa
NpPHU OTCYTCTBHH MellalU HX BJHUSIHHH). B MepHylo
Kos6y eMKocTbio 100 2 nomemaroT 5 ma pacTBopa o-TOJHJIHHA H JOBO-
OAT 00 MeTKU npobo#. Ilocie b mux BbIEpKHUBAaHHS CMECH B TEMHOTe
npu 20° C mepenuBalOT ee B KIOBETY U H3MEPSAIOT ONTHYECKYIO MJOT-
HOCTb Ha (¢oTOKoslopuMeTpe MM B uunuHjapax Heccsepa cpaBHHBAIOT
OKpackKy co mKaJjo# craHmaaptoB. [Ipu ¢oromeTpHYeCKOM onpejeseHHH
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HaXONfT COJep:KaHHe XJopa nmo Kaau6posoutomy rpaduxy. Ecan komn-
LIEHTPAIHI0 XJopa HeJb3s HAHUTH NO KaJuOGPOBOUHOMY rpaduKy HJH 1O
llIKaJie CTaHJapTOB, HEOOXOAHMO ONpefieleHHe NOBTOPHUTh, B3B MEHbLUHH
o6beM npoOul. [IpU aHanu3e MyTHBIX U OKpallleHHBIX Npo6 cjefyeT Mpo-
BECTH XOJIOCTOE OlpejeJsieHHe, NMPH KOTOPOM BMECTO O-TONMAMHA J1006aB-
JISIIOT K Npo6e 5 #4 pa36aBJeHHOH COJNISTHOH KUCJAOTHl. X 0JIOCTOH pacTBOp
TOMeEILAloT [IPH KOJOPHMETPHUPOBAHHH MPOGH BO BTOPYIO KIOBETY AJIst
KOMIIEHCAllUH HJIU K€ H3MEePSIIOT ero ONTHYeCKYIO MJOTHOCTb MO OTHO-
IIIEHHIO K JUCTHJJHPOBAHHOH BOJIEe U pe3yJ/bTaT BHIUUTAIOT U3 HAHJEHHOH
ONTHYECKOH INJIOTHOCTH IHPOOBHI.

BapuaHnTt b (onpejedeHHe XJopa NpHU HaAJH-
YHH MeMlalwmudXx BJAUSAHHH). [IpubJHKEeHHO yCTaHABJUBAIOT
coJep:KaHHe «aKTHBHOI'O XJopa», KaK yKasaHo B BapuaHTe A. 3arteM
B JpPyrylo MepHy1 KoJ/6y eMkoctbio 100 mz HanuBawoT 5 ma pacTBopa
apcenura Hatpusi, 90 ma npob6bl BOJAL U TIIATEJbHO IlepeMelIHBaloT
cMmechb. J1o6aBasIlOT b M4 pacTBOpa O-TOJMIHHA, TIIATEJNbHO NepeMelly-
BAlOT COJEPIKHMOe KOJIOBI M uepe3 5 mMuK HU3MEpSIOT ONTHYECKYIO NJOT-
HOCTBb HJIH CPaBHHUBAIOT MOJIYUYEHHYIO. OKpacKy co cranfapramMu. Heobxo-
JIUMO YUecCTb, YTO XOJIOCTO€ olpeJie/leHHe JaeT OTHOCHTEJbHYIO OLIHOKY
5%, kKoropyio (eciim OHa BJIHMSIET HA NOJIYUEHHBIH pe3yJbTaT) CJjefyeT
NpHOABHTh.

BapuantB (onpenenenue «cBA3aHHOTIO» XJOPp-
AMHUHHHOTO, H «CcBOOGOJHOIro aKTHUBHOTO XJOp av).
B Tpu doromeTpuuecKHe KIOBETHI «a», «b» H «» eMKocTbio 10 ma mome-
mator no 0,5 ma pacTBopa o-TOJHUJHHA (€CJAH HCHOJNB3YIOTCS KIOBETHI
JApyrofl eMKOCTH, TO 6epyT COOTBETCTBEHHO INPONOPILHOHAJIbHEE O0GBEMBI
pacTBOopa o-TosHaHHA). B Xozme onpefeneHusl HYKHO 100aBASATH PACTBOP
apceHUTa HaTpUs B TOM e oObeMe, B KakoM npubasjeH pacTBOpP O-TO-
JIUJUHA.

B kioBetry «a», colepiKaiiyio pacTBOp O-TOJNHAHHA, J00OaBJSIOT OTMe-
peHHBIH 00beM Npo6bl, GBICTPO NMepeMellUBalOT U ToTyac (B TeYeHHe 5 ceK)
J00GaBJISIIOT pacTBOP apCeHUTa HATPUSl, CHOBA OBICTPO NepeMelINBaIOT
H Cpa3y e CDaBHHMBAIOT IOJYUYEHHYI0O OKpPacKy ¢ OKpaCcKaMHM HCKYcC-
CTBEHHBIX CTAHJAPTHBIX PACTBOPOB HJH H3MEPSIOT ONTHYECKYIO MJOT-
HocTh. HalineHHwbli pe3ysbraT «a» MOKa3blBaeT CYMMapHYIO KOHIEH-
TPALHI0 «CBOOOZHOrO aKTHUBHOIO XJOpa» H MeIIAoUIUX BELIECTB.

B kioBety «b», coaepiKallyo pacTBOp apceHUTa, A00aBJasIIOT OTMEPEH-
HEIHE 00beM MPOGH, OLICTPO NEePEeMelIHBAT H HeMelJIeHHO X00aBJISIOT
pacTBOp O-TOJNIHAHHA, CHOBA OHICTPO NepeMellHWBalOT U Cpa3y Ke CpaBHH-
BalOT OKPACKy IOJYYeHHOIO pacTBopa ¢ OKpacKaMM CTaHAApPTHHIX pac-
TBOPOB MJIM U3MePSIOT ONTHYECKYIO MJIOTHOCTD (pe3yJasnTar «by»). CpaBHe-
HHEe HJIM H3MePEeHHEe IOBTOPSIOT TOYHO uepe3 5 Mur (pe3ynanTaT «b,»).
Halinennole pe3yabpTaThl yKa3blBalOT BJHsSIHHE MEUIAION[MX BEIIECTB
HenocpelAcTBeHHO («b;») u uepe3 5 mun («by»).

B KioBery «c», comepxallyio pacTBOp O-TOJHAHMHA, NOGaBJSIOT OTMe-
PEHHOe KOJIM4eCTBO NPOGkI, OLICTPO NEPeMeIIHBalOT H TOYHO Yepes 5 MuH
CPaBHHBAIOT IOJIYYEHHYIO OKPACKy C OKpackKaMH CTaHJAPTHHIX PacTBOpPOB
HJIH U3MepSIOT QNTHYECKYIO MJOTHOCTb (Pe3yJbTaT «c»). 3aTeM Mo KaJiH-
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6pOBOYHOH KPHBOH HaXONAT colep:KaHHe XJopa. ITOT pe3yJ/bTaT yKashl-
BaeT CyMMapHOe KOJIHYeCTBO «aKTHBHOTO XJOpa» M MELIAIOIIHX BEILecTB.

Pacuer. Bapuant A u B. ConepxaHHe «aKTHBHOTO XJOpay (x)
B Me/4 BBIUHCASIOT Mo ¢opmy.e:

_ (100 —5)
%

e ¢ — KOHUEHTPaUHs XJopa, HaHJeHHas MO KaJHOPOBOYHOMY IpadHKy HJIH yCTaHOB-
JIeHHas 10 1IKaJie CTaHAapToB, me/a; V — o6beM npobhl, B3saTOM A aHaau3a, xa; 100 —
e€MKOCTb MepHO# KoJIObl, M4; D — 00beM pacTBopa O-TOJNHLHHA, MA.

Bapuant B. ComepxaHue «aKTHBHOTO XxJopa» (¥), «CBOGOZHOTO
AKTHBHOIO XJOpa» (2) H «CBAA3aHHOTO aKTHUBHOTO XJOpay (M) BBIYHCISIOT
no ¢gopmyJaam:

y=c—by;, r=a—>b; m=(c—by)— (a—by)

rae ¢, by u b, — cM. Bhlue.

OnpeneneHne XJOPONorJoumaemMocTH *

K npo6e aHanu3upyemoi BOJbl NpPHOGABJASIOT H3BECTHOE KOJHYECTBO
xsopa. Ilocse Tpebyemoro BpeMeHu crosiHuA B TemHoTe npu 20° C onpe-
JeJIAI0T HEeMOTJIOUIeHHOe KOJHYECTBO XJIOpa HOJAOMETPHUYECKH HJIH C 0-TO-
JHIUHOM. BHIGOp MeTona 3aBHCHT OT NPOHCXO0XKAEHHs Npo6ul. B cBopKkax
pe3y/pTaToB aHa/lH3a HaJ0 yKa3blBaTh BpeMsl KOHTaKTa.

Annapamypa

ITpomsisarka 021 eaza emxoctbio 1000 M4 co cTeknsiHHOR GUIbTPYIOLIEH MJIACTUHKOM.

Konuueckue xoabbr emkoctbio 1500 ma ¢ npurepThiMH npo6Kamu. KosiGul H nHneTkH
nepej nepBuIM NpHMeHeHHeM HeOOXOAUMO HA 3 4 NMOTPY3UTh B XOJIOAHYIO BOAY H IIPOMBITH
JHCTHANMDPOBaHHOH BOJOH, HMeIOLleH HYJEeBYIO XJIOPONOIJIOLLaeMOCTb.

OcranbHble NPHOOPH! BHIOHPAIOT B 3aBUCHMOCTH OT NPHMEHSIEMOr'0 METOoJa.

Peaxmuesot

Xaopraa 6o0a, cTaHZAPTHHIE PacTBOPHI.

KoHnmeHTpupoBaHHBH pacTBOp. Uepe3 NpoOMHBAaJKY C AHCTHJJH-
POBaHHOH BoJOH NpomyckaloT caa6oit cTpyelt rasoobpasHuiit xJop. Ilocse HachileHHs
NOJNYYeHHBI PacTBOP XPaHSIT B XOJIOAHOM MecTe B TeMHOH 6aHKe ¢ NMpHTepToil NPOGKOH.
[Tepep npuMeHeHHeM OIpele/IIOT HOAOMETPHUYECKH COJepKaHHe XJiopa B pacTBope.
JLnsl IpUroTOBJIEHHS] KOHUEHTPHPOBAHHOI'O PacTBOPa MOXKHO N0JIb30BaThCsl TaKXKe H THIIO-
xjoputoM. OcHOBbIBasicb Ha pe3yJbTaTax OIpeAeseHHs] KOHIEHTPAUHUH I0Jy4yeHHOro
pacTBopa, ero pasbapJsIOT JUCTHJJHPOBAHHOH BOJOH C HYJIEBOH XJIOPOIIOIJIOLLAeMOCThIO
TakK, YToObl KoHLeHTpanus Obwia 1000 me xaopa B 1 2, T. e. 1 ma pacTBopa comepxKan
1 me Cl,. Hpoaepxy IIPOBOJSAT CJIeAYIOLUIHUM oépasoM B xoHHYeckylo Kosi0y, CHaGKeHHYIO
NPHTepPTOi NPOOGKOH, HAJHBAIOT 2 M4 YKCYCHOH KHCJIOTHI, NpHGaBJsOT 50 M4 AUCTHIIIH-
pPOBaHHOH BOABI M N00ABJSIOT OKoJIo | 2 HOAHAA Kanus. IToce ero pacTBOpPeHHsl TIPHJIH-
BAlOT 5 M. aHAJU3UPyeMOil XJIOPHOH BOJbl, 3aKPBIBAIOT KOJIOY NpoGKoiH M NepeMeLIHBalOT.
3aremM turpylor 0,01 H. pacTBopoM THOCyJbdaTa HaTPUs B NPHUCYTCTBHH KpaxmaJja.
Pacxoa tHocynbbara Hatpus aonxkeH coctaBuTh 14,1 ma. KoHuneHTpHpOBaHHBIH pacTBOP

* OnpefeseHHe XJIOPONOIJIOUIAeMOCTH pPeKOMeHAyeTcsl NPOBONHTb X HarpaMMHLIM
mMetonoM, ¢M. JIypbe 0. I0.,, Puu6 HuxoBa A. H., XuMuueckuii aHaJu3 Npous-
BOACTBEHHBIX cTOYHBIX BOX, M3n. «Xumus», 1966, crp. 54,
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¢JiclyeT XpaHUTb B XOJIOAHOM MECTE. Hepe,u NpHUMEHEHHEM B HEM IMIPOBEPAIOT COAECPKAHUE

xJiopa.
Pasz6aBneHHH#H pactTBop. [IpUroroBasior AecATHKpaTHeIM pa3baBJe-

IHeM KOHIIeHTPHPOBaHHOrO pactBopa. [IpH onpeliesieHHH coliepKaHHs XJopa B XJIOPHOI
noge pacxopn 0,01 H. pacTBopa THOCY/bhaTa HATPHUS AOJKEH COCTaBHTb 5,65 ma Ha 20 ma
sToro pasbassieHHOro pacrBopa. | ma pacrBopa cogepxur 0,1 me Cl,. Caenyer npume-
19T Bcerjaa CBE}KEHPHFOTOBJIEHHblﬁ pacTBop.

OcraJibHbIE peakTHUBHI T€ K€, UTO H AJA OolIpele/ieHHsA XJopa.

Xoj onpenenenusi. B maTh KOHHUeCKHX KoJ0O HajuBawT no 1 2 wuc-
caenyeMoil Boibl. B 3aBHCHUMOCTH OT XapakTepa aHaJH3HDYEMOH BOAHBI
npu6aBislOT TO HJIH HHOE KOJHYECTBO CTaHJApTHOH XJIODHOH BOJHI.
[Ipu ananusax nutbeBbix BojA BHocAT 2,0; 4,0; 6,0; 8,0; 10,0 ma pas-
GaBJIeHHOH CTaHAapTHOH XJopHOH Boxbl (T. e. 0,2—1,0 me xJopa); npu
aHaJi3e NMOBEePXHOCTHBIX BoJA B npo6Gy BHocAT oT 2,0 no 10,0 ma 5TO# xKe
crangaptHoit Boasl Ha 100—200 w2 npo6bl uau Ha 1 2 npo6bl NpHJIH-
BalOT Te Xe 00beMbl KOHIIEHTPHUPOBAHHOH CTAHAAPTHOH XJIODHOH BOJBI.
B 3aBHCHMOCTH OT BbIGPaHHOrO BpEMEHH KOHTaKTa IocJie epeMeliyBaH s
CMECH JaloT MOCTOATh B 3aKphiToit Kosbe 15, 30, 60 unu 120 murn B TEM-
Hore npu 20° C. Ilo ucreueHuH 3TOro BPEMEHH CMeCb B K0JI6aX BHOBb
nmepeMellHBalOT U ONpeleJsloT XJop B INpobe HOAOMETPHYECKHM HJIH
KOJIOpUMETPpUYECKUM MeTOAOM. [[/1s1 TUTpOBaHHA HJIH H3MEpEeHUs] ONTH-
YecKOH NJOTHOCTH 6epyT u3 psjaa nepByro npoby, B KOTOPOH NPUCYT-
CTByeT HeMNOIJIOUWIeHHbIH XJop (Bblesasiercd uop npu pobasienun KI
UJIH TOSBJSETCS OKpacKa INpH B3aHMOJEHCTBUH C O-TOJHIUHOM).

Pacuer. XJIOpONOTJIOLIaeMOCTE (X) B M2/A BBIYHUCISAIT 1o dopMmyie:

xX=a—>b
TJIe @ -— KOJIMYECTBO XJopa, JoOaBjieHHOro B npoly, me/a; b — comepkaHue H3OLITKa
«aKTHBHOT'O XJiopa» B TOH ke mpobe, me/a.
OprrJleHHe pe3yJabTaToB. HOJIyquHbIe pe3yJibTaTbl OKPYTJAAT A0

JecAThIX JOJe# MUJJMTpaMMa M yKasblBalOT MPOJOJKHTEJbHOCTh Bpe-
MEHH KOHTaKTa.

ABYOKHUCb XJIOPA

JIByOKHCbH XJIOpa — OJHO M3 HOBBIX CPEJICTB, NPUMEHSEMBIX MpH
yJAyulleHHH KauecTBa BOAbl AJS ee o6Ge33apaKMBaHHS H JJs ycTpa-
HeHUS] pa3/MYHBIX HeKeJsaTeJbHbIX cBoHcTB. IlpH oTcyTcTBMM Jpyrux
OKHCJIUTeJeHd JBYOKHCh XJOpa MOXKHO OIpejessTh Jo6bIM METOJIOM,
NpUMEHsIeMbIM /151 OIpejiesieHHs] XJopa.

Jnsa onpeneneHuss JBYOKHCH XJopa B NPHCYTCTBHH XJopa H XJIO-
pHTOB, 4TO HauboJsiee pacHpOCTPaHEHO B INpakTHKe BOJOCHAGKEHHS,
npeasaraercsi He oueHb YYBCTBUTEJbHBIH THPO3HHOBBIA METOJ, KOTOPBIM
moxkHO onpenensaTs ClO, B koHueHTpauusix He Huxke 0,3 me/a. ns
onpejeseHHs] IBYOKHCH XJopa B NMPUCYTCTBHH XJopa (HO He XJOPHUTOB)
npeanaraercss 6oJiee ‘UyBCTBUTEJBHBIH METOJN C O-TOJHIMHOM. OTHM
meronqoM MoxkHO onpenensats ClO, B koHuentpamusx ot 0,05 me/a u
BbIllIe; OTHOCHUTEJbHO TOYHBIE pe3yJbTaThl MOJNYYAKTCS TOJbKO IIpH
CTPOTOM COOJIOfIeHUH YCJIOBUH oOIpesiesieHusi, OCOGEHHO HHTEPBaJsoB
BPEMEHH MeXJy OTAEe/JbHBIMH ONepamusiMy.
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I pa3penbHOro onpeje/eHuss AByOKHCH XJOpa, XJopa H XJOPHTOB
B NpHUMEHSIOWUXCS 151 00e3BpeXHBAaHHS BOIbI PAacTBOpax, a TakKxe
H B CTaHIAPTHBIX DPAacTBOPAX MOXHO HCIOJL30BATh ONHCAHHBIA HHXKe
HozomeTpHueckuit MeroA. Konuentpauus ClO, B aHamH3Hpyembix pacs,
TBOpax NOJIKHA OLITb He HUXKe 2 me/x.

IIpo6Obl Hesb3s1 KOHCEPBHPOBATh, AHAJH3HPOBATh HX CJAeAyeT TOTYac
nocJje otbopa.

Pesynbprarhl omnpefesieHHs1 BbIPAXawT B MHJIJIMTPAMMax JBYOKHCH
xJjopa (ClO,) Ha 1 2 BojAHL

Kogopumerpuueckoe onpeneseHue ¢ THPO3ZHHOM

IIByoKHCh XJlOopa pearupyer ¢ THpo3uHoM npu pH 4,6—4,8, npuuem
cMech TpHOOpeTaeT XKe/TO-OpaHKeBYI0 OKPacKy, HHTEHCHBHOCTb KOTOPOI
npAMo nponopuuoHa/dbHa cofepxanuio ClO,. UyBcTBHTENBHOCTL Ompe-
nenenus 0,2—0,3 me/2. Ee MOXHO NOBBICHTb, MNOJB3YSACH KIOBETAMH
¢ 6oJipleld TOJIIHHOH CJ0A4.

Mewarwmue Bausuusa. OmnpeleneHuo Mewaer CcBOOOAHBIH XJoOp,
KOTOpHIH yCTpaHAIOT [00aBJeHHeM MOHO3THJIAMHHA (BapHaHT A) HJH
MaJIOHOBOH KHCJOTH (BapHaHT bB). XsopuTel He MewaloT onpeie/eHHIO.

Annapamypa

domomemp ¢ 3eneHeIM cBeroduabTpoM (A = 500 am).
Kroeemer ¢ TOMIMHON CJIOA He MeHee O cM.

Peaxkmuesot

Ayemamnuiid 6ygpeprotid pacmeop pH 4,6. Pacreopsitor 97 ma nepsiHoMt yKCycHoi
KHCJIOTH 4. X. a. ¥ 100 2 CH;COONa-3H,0 4. a. a. B AHCTHJ/IMPOBAHHON! BOJE H J0BO-
JAT o6beM g0 1 4.

Tuposun, 0,12% -uuiit pacrsop. Pacrsopsior 0,6 2 Tuposuna B 50 x4 0,1 H. paCTBopa
eIKOro HaTtpa 4 J0BOZAT 00beM 10 500 ma 6ycpeprIM pPacTBOpOM.

Monosmunranun, 6,2% -Huiit pacTBop (A Bapuanra A). B 70 ua zmcm.u.nuposannou
BOJB! pPaCTBOPSIOT 7,45 2 aneraTa HaTpus 4. A. a., 8 Ma JeJAHON YKCYCHOH KIICJIOTH 4. J. a.
u 6,2 2 MonostusaMmuna. O6vem noBoaaT Bonoit a0 100 ma. BBuAY B3pBIBYUATOCTH MOHO-
3THJaMHHa PeKOMeHAYyeTCS CJeAYIOIHA NopsaJoK paboThl. 3amasHHYIO aMnyJy ¢ MOHO-
STHJ/IaMHHOM, NIPEXJE YeM ee BCKPHITh, NOMEIIAOT B OXJaMJaeMylo JIbIOM BOAY Ha OT-
KPHITOM MecTe. BCKphIB amImyJiy, COjlepHMoe ee OLICTPO BJIMBAIOT B TaKOH 006beM oXJa-
XKJaeMOH NHUCTHJ/IJINPOBaHHOH BOJABI, uTOOH moayuutb 33% -Heit pacteop. PacrBop artor
HCNOJIb3YIOT JJIsl NPHTOTOBJIEHHs peakTHBa: B3BelLIMBAlOT BMecTO 6,2 2 MOHO3THJAMHHA
18,6 2 33% -Horo pacrBopa.

Maunonosas xucaoma, 1% -ubiit pactBop (mns BapuaHta b). Pactsopstor 1 2 maJo-
HoBOH kucjoTel B 100 m2 6ydepHoro pacrsopa.

Heyoxuce xaopa, cranpapTHelfi pacTBop. M1 OGBIYHOrO NpPOH3BOACTBEHHOI'O KOH-
TPOJIT MOXHO OTPaHHYHMTbCS HNPHUTOTOBJIEHHEM CTaHAAPTHOTO pacTBOpa OCHOBHOIO (CM.
HHXKe). DTOT CTaHAAPTHBIA pacTBOP NOMHMO HeGOJIBIIOIO KOJHYECTBa XJIOpa MOMXKET COJep-
XaTh M HEKOTOpOe KOJHyecTBO xJopuroB. s TOuHOH aHaJuTHYeCKOH paboTHl, paBHO
Kak H B cJydasix, Korja TpeGyercs CTaHAAPTHHIH pacTBOP YHCTOH INBYOKHCH XJopa 6e3
XJIOPHTOB, CJefyeT TOTOBHTEL PacTBOP II.

OcunoBuolt pactBop I. B aucruanuporanuoit Boje pacTBOPAIOT 1,34 ¢
TexHuueckoro xJjopura Harpusa NaClO, (npopaerca npumepHo 80% -Hhiil npenapaT)
0,55 2 runoxJjopura Harpus NaClO (6epyTr pacTBop, B KOTOpPOM COZePIKaHHe THIOXJIO-
puTa 6bIIO Onpese/ieHo HOJAOMETPHYECKHM THTPoBaHHeM) 1 0,72 2 cepnon KHCJIOTHL Y. . a.,
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1. e. 38 ma pasbasaennoit (1 : 99) H,SO,4, u pa3basasiior 0o6beM cMecH 10 1 2; B 1 ma
IIPHrOTOBJIEHHOro pacTBopa copepxkurcs okosmo 0,3—0,6 me ClO,. Pacteop xpaunsar
B TeMHOM CKJSHKE B XOJIOXHOM Mecre. OH COXpaHseT YCTOHYHBOCTbH OKOJIO 2 HejeJb.
B nem caenyer yacro npoBepsth conepxkahue ClOy u Cl,. Ecau B pacrsope okaxercs
GoJibLIIOe KOJHYECTBO CBOGOAHOrO XJIOpa, TO NMPHroTOBJSIOT cBexHil pactBop. Coxepixa-

¥y

nue ClO,, Cl, u CIO;” B cTanaapTHOM pacTBOpE ONPEAEISIOT HOAOMETPHUECKHM MEeTOLOM

CM. HHXKeE). :

( Oc H)O BHOI pactBop II. PacrBopsior 5 2 TeXHHUecKOro XJIOpHTa HaTpHUs
B 400 M4 ZMCTHJNHPOBAHHON BOAL. PacTBOp HaAHBalOT B PeaKUHOHHYIO KOJGY I eMKOCThIO
1000 #2 co maudom (puc. 5). B Kon6y BBeneHa Tpy6Ka 2, MOABOASALLAS BO3AYX H 3aKaH-
YHBAWIAACA Yy AHa CTeKJsSHHbIM ¢uabTpoM. Kpome Toro, B Hee BBOAAT KameJbHYIO BO-
POHKY & ¢ noxBoaslleii TpyOKkoH (OoHa JOXOAHT AO
IHa KoaGbl) M OTBOAHYIO TpPYOKY 4, HAyIylO
K OIHOH M3 COefHMHEHHBIX MexAy COGOH NpOMbIBa-
JOK &5 u 6 eMkocTbio 500 nsau 1000 ms, cHabxeH-
HbIX CTEKJISHHBIMH (PHJIBTPYIOLHMH NJacTHHKaMH.
B stom npuGope TpyOKH COEJHHSIOT BCTHIK, HC-
NoJIb3ysi KOPOTKHEe MY(THl H3 MOJHUBHHHJIXJOPHAA.

[lepByio npOMBIBaJIKY HPHMEPHO [0 OXHOMH
TpeTH 06beMa 3aloJIHAT TBEPALIM XJIODHTOM HaT-
pHsl, NpeiHa3HaueHHBLIM JJIS MOTJIOIIEHHS CBOGOA-
HOrO XJiopa. Bo BTOpyl0 NPOMBIBaJKy HaJHBaiOT
750—800 M. AHCTHNJIHDPOBAHHOH BOAH JJsA yJa-
BJHBAaHHUS ABYOKHCH XJopa.

CoGpaB ycTaHOBKY, NPONYCKalOT B peaKIHOH-
HYyl0 Kos0y MelJIeHHBIi TOK BO3AyXa, MPOXOASALLHH
3aTeM uepe3 BClo cHcTeMy. Uepes KaneJsibHYI0 BODOH-
Ky BBOAAT. B 3—4 npuemMa C HHTepBaJiaMH
B 3—5 mun Bcero 20 ma 10%-Horo pacTBopa cep-  Pyc, 5. [Tpu60p A1 NPHUrOTOBJIE-
HOH KHcsoTH. ITocse 3TOrO NPONOJIKAOT NMPONY-  yygcTaHAapTHEIX pacTBOpoB ClOg:
gga;;r; H.Boa,'lyx yepe3 YCTAaHOBKY elle He MeHee | —peakunoRKan kon6a; 2, 4—Tpy6-

KH; 3 — KamneJabHasi BOPOHKa; §, 6 —

Cnenyer 3a6OTHFbC O 6e3yKOPH3HEHHOM IIPOMBIBAJIKH.
COeJHHEHHH uacTell YCTaHOBKH, KOHTDOJIMPOBAThb '
MEeCTa BO3MOXHBIX IIOBPEXJeHH#l, UTOOb He JONYCTHTb YTeYKH ra3000pa3HoM
ClO, u3 annaparypsl. Ilpu cOnpUKOCHOBEHHH 3TOrO rasa, Halpumep, C MBUIBIO BO3LyXa
MOXKeT NPOU30HTH B3PHhIB.

IlpuroroBseHHrli pacTBop comepxkHT okoso 0,2—0,4 mz ClIO, B 1 ma (c npuMeckio
1—2% cBoGoxHOro XxJiopa).

Pa6ouunit pactBop. Ero npuroroBasior pasbaBjeHHEM CTaHZAPTHOTO
pacrBopa. Cogepxanue ClO, B HeM KOHTPOJIMDPYIOT HoxoMeTpudeckH. Kaxanil pas npu-
TOTOBJISIIOT CBeXHil pacTBOP. X PaHAT B TEMHOH CKJISHKE B X0JIOXHOM MecTe. PacTBop ouenb
HeycToiuuB. Llesecoo6pa3Ho npUroToBaATh pacTBophl, cofepxaiine 0,01 me ClOy B 1 Ma.

KannGposounas kpuBas. B Heckosnbko kon6 ormepuBator 0; 2,0; 5,0; 10,0; 20,0;
50,0; . . .; 100,0 m2 paGouero cTaHiapTHOro pacrBopa (HJH APYrHe COOTBETCTBYIOLLHE
KOJIHUECTBA 3TOT0 pacTBopa, ecyu B | ma ero copepxurcs He Touno 0,01 e ClO,), ¢ Takum
pacueToM, uTOOBI IIOCJE JOMOJIHEHHS COLEPMKHUMOro KoJI0 AHCTHJJIMPDOBAaHHON BOJOH
10 100 m2 monyuyuTb cepuio (IIKaJay) CTaHAAPTHBIX PacTBOPOB ¢ KOHueHTpauusaMu 0;
0,2; ...; 10,0 2ClO, B 1 2. CranpaptHbie pacTBOpsI 06pabaThiBaloT, Kak OMHUCAHO B Ba-
puantax A unu B. HM3MmepsiioT onTHYecKyi0 MJOTHOCTb, BBOAST IONPAaBKy Ha XOJIOCTOH
ONKIT U CTPOAT rpaduk B KOOPAHHATaX ONTHYecKas MJAOTHOCTh — KoHueHtpauus ClO,.

Xox ompepenenuss. BapuwauntT A (c Hcnmonb3aBaHHUEM
MOHO3THUAAaMHUHa). K 100 #u2 npo3paunoii npo6sl (H1H K MeHb-
memy ee o6beMy, aonosHeHHOMY 10 100 M4 IHCTHIJIHPOBAHHOH BOJOM)
npuJjuBaiT 6 ma pacTBopa MOHO3THJIamHHA. CMech nepeMemIHBaIOT H
TOYHO 4Yepe3 2 mMur JO0ABJAIOT K HEHd 2 mMA pacTBOpa THPO3HUHA, NOC/e
Yero CHoOBa nepemeliyBaioT. TouHo yepe3 10 mun H3MepAIOT ONTHUECKYIO
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NJOTHOCTb, BBIUMTAIOT W3 3TOH BEJIHUHUHBI ONTHYECKYIO IJIOTHOCTb XOJIO-
CTOrO pacTBOpa (IMCTHJJHPOBAaHHAsA BOJA C PeaKTHBOM) H IO KaJaHGpo-

BOYHOH KpHMBOH HaxoasAt coaepxkanue ClO,.
Bapuantr b (c ucnoanbr3oBaHHEeM MaJOHOBOI

Kucaorts). K 100 mz npospaunoli mpo6bl (MAH K MEHbLIEMY ee
o6beMy, gnomnoJHeHHOMY 10 100 w2 aMCTUAIHPOBAHHOH BOJOH) n06a-
BJAAIOT 6 Ma4 pacTBOpa MaJjlOHOBOH KHcJOTh. CMech INepeMellHBaloT
H TOYHO Yepe3 5 mun 106aBJASIOT 2 MA pacTBOpa THPO3HHA, CHOBA INepe-
MEUIMBAIOT B TOYHO uYepe3d 10 mun HU3MEPAIOT ONTHYECKYHIO MJIOTHOCTD.
BbluHTalOT ONTHYECKYH0 IJOTHOCTb XOJIOCTOIO pacTBopa (AHCTHJIIHU-
pOBaHHAs BOJA C peaKTHBAaMH) H MO KaJUOPOBOYHOMY rpaduKy HaxomgsaT

conepxkanue ClO,.
Pacyer. Cozmep:kaHHe JIBYOKHCH XJopa (x) B Me/4 BBIUMCJSAIOT IO

¢dopmye:
| _ ¢-100

v
rae ¢ — copepxanue ClO,, HaliieHHOe MO KaJHOpOBOYUHOMY rpaduky, me/a; V — ob6beM
npo6ul, B3ATOM 1Js aHaau3da, ma; 100 — eMKocTb KOJIGHI, M,

Okpyraenue pe3yibTaToB

Juanasou, me/2 . . . . 0,2—2,0 2,0—-5,0 5—10
Oxpyraesue, me/a . . . 0,02 0,5 1

KoJsiopumeTpHueckoe onpejejeHHe ¢ O-TONUIAUHOM

JIByokHCh xJ0opa faet ¢ o-troauauHoM npu pH 1,9 xearyro okpacky,
HHTEHCUBHOCTb KOTOpO# ImpomnopiioHa/dbHa coxepxkanuio ClO,. Uys-
cTBUTeAbHOCTh omnpeneneHuss 0,05 mz ClO,/a.

Mematomue Bausuusa. OnpefeneHHto MemniaeT CBOOOJHBIM XJIOp, KO-
TOPBI YAaJNfIOT [1aBeJeBOH KHC/AOTOf (BapHaHT A) HMJH MaJjJOHOBOH
Kucaoroit (BapuaHt D). Ilpu 3HauuTe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>