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BBEXEHHE

Hacrosnuee PykoBoncTso nmpH3BaHO craTh NMOCOGHEM ANf cheuwa-
JHCTOB, OCYILECTBAAIOLWHX CAHHTAPHYIO OXPaHy MOYBHL.

KnHra cocraB/ieHa Ha OCHOBE paHee H3ZaHHbLIX MeToXHYeCKHX yka-
3aHHR MO KOHTPOJIO 32 XHMHYECKHMH BellecTBamH B Nouse, paspabo-
TaHHEIX HAYYHO-HCCNENOBATENbCKHMH HHCTHTYTAMH  MEAHLHHCKOro
npoduas H yTBepXKAeHHHX [JaBHBIM CaHHTAPHO-3MHAEMHONOTHYECKHM
ynpasnenieMm Munsapasa CCCP.

B coorercrBue ¢ [locranomnennem [ockoMcansnugnansopa Poc-
cufickoit @enepauns or 06.02.92 r. Ne | «O nopnnke nefcTBHA Ha Tep-
pHropHH Poccuiickoit ®esiepanii HOpMaTHBHLIX aKkToB GniBwero Colosa
CCP B ofnacTH CaHHTaPHO-3NMHAEMHOJIOTHYECKOro G/1aronojlyuss Ha-
ceneHHA» Ha Bced TeppHTOpHH Pocchiickofi ®enepaunn neficrByior
oflilecolo3HbLie CAHHTApHBiE MPaBHRa H HOPMATHBHBE aKTH Bhpeib
AO NPHHATHA COOTBETCTBYIOWIHX HOPMATHBHHX akToB Poccuiickoii de-
nAepauHd B O6AACTH CAHHTAPHO-3MHAEMHOJIOTHYECKOrO OaronosyyHs
HaceNeHHs.

B KHHre NPUBOAATCS TEPMHHB H ONPeRENeHHS XHMHYECKOro 3arpss-
HEHHSI MOYBb; H3JOXKEHbHi METOAHYECKHEe MOAXOAbL MO THrHeHHYEeCKOR
OueHKke MOYB, HCNOMb3yeMHX M5 BHPAI(HBAHHA CENbCKOXO3ANCTBEH-
HbHIX pacTeHHit, H NMOYB HAaceNeHHbIX mecT; O6LiHe TPeGOBaHHA MO OT-
Gopy nouBnl nJsi Ja0OpaTOPHLIX HCC/enOBaHuA; METOLMKH onpenese-
HHSl XHMHYECKHX BELIeCTB; MNpPeNesibHO NONYCTHMBE KOHUEHTPaLKHH
XHMHYECKHX BELUEeCTB; CNPaBOYHLIE NAHHBIE O JHTEPATYPHHX HCTOYHH-
Kax, conepallliX MeTOAHKH HCCJelOBaHHs.

Kuura npepnasHauesa nas UEHTPOB roccausnmmamopa, HUHU «u
yupexneHufi THTHeHHYECKOro npoduis, Kadeap rurHeHb MeIHUHHCKKX
HHCTHTYTOB H HHCTHTYTOB YCOBEPLIEHCTBOBAHHA Bpadedl, a Takke
MOXeT ObiTb MCMO/B30BAHA YUPEXKIAEHHAIMH arpOXHMHYECKOH cayKOul
H APYTHMH OPraHM3auHAMH, KOTOPHE NPOBOAST HCC/AELOBAHHS MOYBHL.

J1.I.NMoxynosa



TEPMHHLI H ONPEREJIEHHA
XHMHHECKOTO 3ArPA3HEHHA*

Tepmun Onpenenerne

OBUIHUE NMOHATHSA

1. Xumuueckoe 3ar- HameHeHHe XMMHYECKOrO COCTaBa MOYBH 8 pe-
pAisHeHHe NOYBHl  3YJbTaTe aHTPONOreHHOA NEeATENbHOCTH, CROCOG-

HOe BbLI3BAaTh YXyAllUleHHe ee KaqecTBa.
I1puwMewy aune UsmeHeHHe XHMHIECKOTO
cocTaBa O0YCJOBJIEHO He TONLKO NOsiBJeHHeM
HOBHIX XHMHYECKHX BelllecTB, KOTOPLHIX HeT B He-
3arps3HeHHoN NPpUPOAHOI NoyBe, HO H YBeaHYe-
HHEM COfepPXKaHHS BeLUeCTB, XapPaKTePHHX A5
cocraBa 31ofi He3arpsiaHeHHONW NPHPOLHON NOUBLI

2. ThoGanbHoe XH- XHmMuecKoe 3arpAiaHeHHe NouBbl, BO3HHKAIOLLEE
MHYECKOe 3arpfi3- BCJIeACTBHe Na/lbHEro MepeHoca 3arpA3unionero
HEHHE MOYBH BellleCTBa B atMocdepe Ha PacCTOSIHHH, MpeBbi-

WaKLeM THCAYY KHIOMETPOB OT JIOGbIX HCTOM-
HHKOB 3arpfA3HeHHs

3. Pernonansoe XHMHYecKOe 3arpsiseHHe NOYBH, BO3KHKalOLlEe
XHMHYECKOE 3ar- BCJieacTBHe Nepenoca B aTMocdepe 3arpAsHA0-
psisHEeHHe MOYBL  1er0 BellecTBAa Ha paccrosiius Gosee 40 km or

TexHOoreHHHx H Oonee 10 Kkm OT ceanckoxoaskicT-
BEHHBIX HCTOYHHKOB 3arpsi3HeHHs

4. JlokanbHoe XHMH- XHMHYECKOe 3arpsisHEHHe NMOYBbi BOJH3H OHOrO
HYeCKOe 3arpsiaHe- HJIH COBOKYNHOCTH HEeCKONBKHX HCTOYHHKOB 3ar-
HHE MOYBLI PA3HEHHRA

5. ®onoBoe conep- Conepianne XHMHYECKOrO BEUIECTBA B MOUBeE,
KaHHe XHMHYe-  COOTBEercTBYIOLLEe ee MPHPOAHOMY XHMHUECKOMY
CKOl'o pelllecTBa B COCTaBY
nouse

* — TOCT 17.4.1.03-84 «Oxpaua npupoatt. Tepmun n onpeneseHHs XHMBUECKOrO
3BrPAIHEHHNA»
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Tepmun

Onpeanenenne

6.

10.

1.

12

13.

14.

INpombiunenHBf
HCTOMHHK XHMH-
4EeCKOro aarpss-
HEHHS NOYBMH

Tpancnoprunii
HCTOYHHK XHMH-
YECKOro 3arpss-
HEKHA MOYBH

. Cenbckoxossiicr-

BEMHLIRK UCTOUHNK
XHMHYECKOro 3a-
TPAHEHHRA nouBH

. Xo3nfcTBeHKO-

ObITOBOH HCTON-
HHK XHMHUEeCKoro
3arpfisHeHus
fo4BHl

Kontponb xumu-
YecKore aarpsa-
HERWA MOUBH

MOHWTOPHHT XH-
MHYECKOro 3sa-
FPA3HEHHA MOUBH

3arpAsHeHHOCTL »
AOU4BbI XHMHUe-
CKHM BCWECTBOM

KauecrBo nousnl

3arpsaansiouee

noOYBY XHMHYE-

CKOe BElUeCcTBO

Han. 3arpasuu-
Teb NOYBLI

HeTousnk XHMHUECKOro 3arpfA3sHeHHA MOUBH,
06ycaOBAeHHbIl NeATENbHOCTBIO POMBILLINIENHbIX
# IHEPreTHYeCKHX npeanpHATHIR

VIcTOuHHK XHMHUecKOro 3arpA3HeHHA NOYBH,
o6ycnoBnerHbIl 3xcAyaTaunelt TpaHCNOPTHBIX
CcpencTs

HCTOUHNK XMMHYECKOrO 3arps3HeHHs NOUBHI,
ofycnoBneHHbl CeNbCKOXO3sACTBEHHBIM IPOH3-
BOACTBOM

HCTOUHMK XHMHYECKOrO 3arpA3SHEHHA NOYBHL,
o0ycnoBneHHbl X03ACTBEHHO-OLITOBON 1€8-
TEABHOCTLIO yenoseka

[TpoBepka COOTBETCTBHA XHMHUYECKOrQ 3arpA3-
HEHHSl MOYBhl YCTAHOBJEHHHM HOpMAM K Tpe6o-
BAHHAM

Cuxctema perynapubix HabnioneHHi, BKAIOYAIO-
wan B ce6st HaONIOACHHA 38 PAKTHUECKHMH
YPOBHAMH, ONMpPELENEHHS NPOTHOCTHYECKHKX YPOB-
Hef, OLeHKY MOCHeACTBHI (PaKTHYECKHX H mpor-
HOCTHYECKMX YPOBHER 3arPA3HEHHOCTH, BLISB-
JieHHe HCTOUHHKOB 38rpA3HeHHOCTH MO4BH

BeaHyHHA, XapakTepH3yIOWan CTeleHb H3Me-
HEHHSI XHMHUECKOr0 COCTaBa 0YBLI

XapakrepHCTHKA COCTaBa H CBOHCTB NOYBH, Ofl-
peAEARIOWAR €e nionopoLue

XHMHUYECKO® BEILeCTBO, NOMajalouiee B NOYBY B
peayapraTe aHTPONOreHHOH AEATENbHOCTH, CNO-
cobxoe oxa3arb HeGRaroNPHATHOE BO3AeHCTBHE
HA K3uecTBoO MNOouYBhbi H PACTHTE/BHOCTL



Tepmus

Onpenenenne

15. 3arpasnsowmee

16.

17.

18.

19.

20.

21.

22,

23.

no4BY MPHOpPHTET-
HOE BELIECTBO
Hun. Ilpxopurer-
Hufl sarpAsHH-
Teab NOYBH

TlosepxHocTHan

MAOTHOCTL XHMH-
4eCKOro 3arpsas-

HeHHA MOoYBH

OcraroyHoe Ko-
JHYECTBO NMecTH-
UHOa B NouBe
Han. Ocratku
NeCTHIHAA

Maccobas nons
3arpA3Hsionlero
NOYBY XHMHYe-

CKOr'o BeliecTsa
Han. Konuenr-
pauus

ITpo6a nousnt
Han. O6pazen
NO4BHI

AGcomotHo cy-
Xasi npofa NouBH

BosaywHo-cyxas
npoGa noyBk

Toueunass npoba
noussi Han. Hr-
IHBHAYyaNbHAR
npoba noussl

O6ennueHHan
npofa ro4BH

an. CMmeluanuas
npo6a no4shl

3arpasusioulee N0YBY XHMHYECKOE BEILEeCTBO,
KOTOpOe NoANeKHT HabMOAEHKIO B NepBYIO oue-
peab

Macca 3arpsisHsiomero No4YBy XHMHYECKOro Be-
LIECTBA B CJI0€ 3aflaHHOR ry0HHB, OTHECeHHas
K e[MHHIlEe NOBEPXHOCTH MOYBM

KoayuecTBo necTHilHAa nocne YCTAHOBJICHHOIO
CPOKa OXXHAAHHSA C MOMEHTA €ro NpHMECHEeHHA

OrHolleHHe MacCH 3arpA3HALILErO NOYBY XH-
MHYECKOro BellecTBa K obuieit Macce BO3LYIIHO-
CyXoi H(H/H) a6COMMOTHO CyXO#H MpoOGhn NOYBH

Onpenenennoe KOAKUECTBO MOUBH, B3ATOE B CO-
OTBETCTBHH C HOPMATHBHO-TEXHHYECKOH AOKY-
MeHTauHe#t I/ HCCAEAOBAHHSA

[IpoGa nouskl, BHCYWIEHHAA 1O MOCTOAHHOR
Macch npu temneparype 105°C

[TpoGa noysh, BHCYyWEHHAA O MOCTOSHHOM
MAaccH NMpH TemnepaType H BAAXKHOCTH jJabopa-
TOPHOTO MOMELLEeHHSI

Ilpo6a nouBH, B3siTas B ONHON TOUKE MECTHO-
CTH HA 3aRaHHYIO FAyOGHHY H(HJH) B 3a13HHOM
HHTEpBaNE TAYOHH

TpoGa nousl, cocToniuias K3 3a4aHHOTO KOAH-
4eCTBA TOYEYHHIX NMpo6



Tepmun Onpenenennc
24. Mecro or6opa ITnowane, ¢ kOTOpO#i OTGMpaeTcs O6bEANHeHHAs
o6 beHHEHHOK npo6a nouskl.

28.

ApoGLl NOYBL

[Tpumeyanue MecroorGopa xapakrepH-
3yeTCst Ha3BaHUeM H aapecoM Xo3ARCTBA, HOMe-
POM MOJIA MO 3EMJEYCTPOHTENbHOMY TLIaHy, Ha
TEPPHTOPHH KOTOPOTO MPOH3BOAMTCA OTGOp
obbesHHeHHOH TPOGH, ¢ yKasaHHeM BHJa 3e-
MEeNbLHOrO Yroabfl, FAyGHHN B3ATHR NpOGH, BO3-
henbiBaeMOR KYJAbTYPH, pAcCTOSHHA OT HCTOM-
HHKA 3arpA3HeHHs H(HJH) NACENEHHOrO MYHKTA
H, B cyuae HeoOXONHMOCTH, NPHBA3KH K §JH3-
JeXKAWHM OPHEHTHpAM

XAPAKTEPHCTHKA B3AMMOJEACTBUS NOUYBHI
W 3ATPASHSIOIIUX XUMHUYECKUX BEIIECTB

. Camoo4HUIeHHE

NMOo4YBbE

. Bpems camooun-

HIeHHA no4YBhbi

. Murpauus 3a-

rPA3KHAIOLLETO
TIOYBY XHMHUYeE-
CKOTO BellecTsa

Tpancaokauus
3arpAsHAOLIero
noYBy XHMH4Ye-
CKOFO BellecTBa

Ymenbuwente KONMHYECTBA 3arPA3HAIONIErO Nod-
BY XHMHYECKOTO BEllecTBa B pesyabrarte npo-

TEKAIOWHX B NOYBE POLECCOB MHIPALKH, Mpe-
BPAUIEHHA, PA3NOKEHHH

Hurepsan BpeMenH, B TeueHHe KOTOPOrO NPOHC-
XOIHT yMEHbILIeHHe MacCOBOR JO/H 3arpssHsi0-
1er0 MOYBY XHMHUecKoro BeiecTsa Ha 969 or
NEPBOHAYANILHOrO 3HAUEHUR HAM KO ero ¢ouo-
BOro copepaHusa

ToprsouTanpHOE H(KWIKH) BepTHKaJbLHOE mepe-
MElleHHe 3arpA3HAI0IIEero NOYBY XHMHYECKOro
BelllecTBa B 04BE K (UJH) H3 Hee B ApYyrHe
06beKTH NPHPOMHOM cpennl ¥ OGpaTHO.
MTpumeuanne K apyram ofbexram oTHo-
CATCA pacrteHHfl, atMocdepa, NPHPOAHLIE BOAK
H Ap.

[lepexox 3arpA3HAIOWEro NOYBY XHMHYECKOTO
BellecTBa B pacTenus



Tepmuu Onpenenenne

30.

31.

32.

33.

36.

. [Tpespatuenne HamMenenne coctaBa, COCTOAHHA HIH CTPYKTYPH

3arPAHAIOILETO  MOJIEKYJb 3arPASHSIOUIErO MOYBY XHMHUECKOrO
NOYBY XHMHue- BelLLeCTBa NMOA BO3fefiCTBHEM DA3NHYHLIX (dak-
CKOro BeulecTsa. TOPOB.

Han. Tpaucdop-

Manun

Pasnoxetue —
3arpsiaHAIoNIero

MOYBY XHMHuUe-

CKOro BelecTsa

Han. Herpagauuns

Buoaoruseckoe —_
pa3sioxenue 3a-

rPA3HALILEr0

nouBy XHMHYe-

CKOro seuiecraa

Hnn. Broaoruue-

CKasl aerpagauHs

TepcucrenrHocts  [1ponomKHTENBHOCTL COXpaHEHHS GHONOrHYE-
3arpA3HAOLIEr0  CKOH aKTHBHOCTH 3arps3HSIOLIErO MOYBY XUMH-
MOupY XHMHYE-  YeCKOro BEIlecTBA, XxapaKTePH3ylolas CTeneHsb
CKOTO BEWeCTBA  €ro YcTofYMBOCTH K MPOUECCY PasiiorkeHHs

Herokcukauus TpespaulerHe 3arpsaHAIOILEro0 NOYBY XHMHYe-
3arpA3HAIOWIErO  CKOMO BEILECTBA B HETOKCHYHLIE /151 OpPTaHH3Ma
MOYBY XHMHYe- BellecTBA

CKOro peuiecTsa

. 3awuTHan cno-  CnocoBHOCTh NOYBH, BEAYILAR K CYUIECTBEHHO-

COGHOCTD [IOYBH MY CHHIKEHHIO TOKCHYHOCTH 3aTpS3HAIOLIEro
NOYBY BellecTBa

. Mogxucaenne HameneHne KMCIOTHOCTH NOYBLI B CTOPOHY

noushH YMEHbILICHHUA pH, BEI3BAHHOE NOCTYNJNEHHeM 3a-
rPA3HAIIKX MOYBy XHMHUECKHX BellecTs

[Mopmenauvsa-  H3MeHeHHe KHCAOTHOCTH MOYBM B CTOPOHY yBe-
HHE NoYBhl nnuenus pH, BuisBannOe NoCTYnneHuem 3arpsia-
HAOWMKX MOYBY XHMHYECKHX Bellects



Tepmuu

Onpeznenenne

37.

39.

PernameHrausus
KonHyecTBa 3a-
rpsA3HAIOLLETrO
MNOYBY XHMHYe-
CKOTO BettecTsa

. IlpeneasHo no-

NYCTHMOE KOJIH-
4eCTBO 3arpH3-
HAIOILEr0 MOYBY
XHMHYECKOro Be-
wectsa 1K

OpuenrnposouHo-
ZonyCTHMOE KO-
JIHYECTBO 3arpma-
HAIOLLEro NouBY
XHMHUECKOro Be-
mectBa OZ1K
Han. Opuenrhpo-
BOYHO-JIONYCTH-
Masi KOHLeHTpa-
UHS 3arpA3Hsio-
Wero nouBy Xu-
MHUECKOro Belle-
CTBa

OrparxHyeHHe KOJHYeCcTBa 3arpA3HAIOILEro ouy-
BY BelleCTBa, YCTAHOBJAECHHOE HOPMATHBHO-TEX-
HHYECKOR nOKYMEeHTrauHeh

MakKcnumanbHas Maccopast Joasi 3arpfA3HsioLle-
0O NOYBY XHMHYECKOrO BEleCcTBa, He BLI3KBAIO-
WA nPSIMOro HJH KOCBEHHOrO B/HAHHSA, BKAIO-
Yyas OTAE/bHBIE MOCNEACTBHA HA OKPYXAIOULYIo
Cpeny H 30pOBbE 4EIOBEKa

[TpenenbHo DONYCTHMOE KONHYECTBO 3arpAsHs-
IOWEro MOYBY XHMHYECKOro BELLECTBA B Nouse,
onpeaesieHHOe PacyeTHHMH MeToaaMH

KJIACCHOHKALMS XHMHYECKHX BELLCTB
JIJ1 KOHTPOJISt 3ATPA3HEHHS*

INo creneHH onacHOCTH XHMMYECKHE BellleCTBa MNOAPA3AEARIOTCH

TPH KJacca:

1 — BelwecTBa BHCOKO onacHboie, OKa3biBalollHe CHAbHOE€ BJIHSIHHE
HA NHULEBYI0 LEHHOCTb CeNbCKOXO3RHCTBEHHON MPORYKLIHH.

K sHHM oTHOcsTCH:

MBIlILAK, KaAMHH, PTYTb, CeJeH, CBHHel, UMHK,

¢rop, GeH3NHPEH H HEKOTOpbie MECTHUHAM.
2 — peulecTBa yMepeHHo ONacHbie, OKa3KBalOUiHe YMEPEHHOe BJHs-
HHE HAa MHUEBYI0 UEHHOCTb CEJIbCKOXO3AACTBEHHONH MPOAYKUHH.

* — TOCT 17.4.1.02-83 «Oxpaxa npuponu. Iousn. KnacCHPHKAUHA XMMHUECKHX
BEULECTB AN KORTDONH 3arpsi3HeHHn>».



K uHM orHOcsTCA: 60p, KOGaJbT, HHKenb, MONHOGAEH, MeAb, CYpb-
M3, XPOM H HEKOTOpLie NEeCTHUMAR.

3 — BelllecTBa MaJo OnacHuble, He OKa3nBAWOLIHE BIHAHHE HE M-
ILEBYIO UEHHOCTb CeJbCKOXO3RACTBEHHON NpPORYKLHH.

K HHM oTHOCSTcA: Gapuil, paHanMi, Bonbdpam, MapraHel, CTPOH-
UHA, aueToPEHOH H HEKOTOpbie NMECTHLHAM,

TTonpobGree cpefieHHS © rpafdauMH XHMHUeCKHX BELIECTB 0O CTe-
feHH BO3MOMHOTO OTPHUATENLHOrO BO3JAeACTBHA Ha [TOYBY, PACTEHHSN,
>KHBOTHHIX H yesioBeka HanoXewn B FTOCT 17.4.1.02-83.

OBIIHE TPEBOBAHHMSA K OTBOPY NPOB NOYBLI*

Tepmuu Toscuenne

OBIIHE INMOHATHS

IMpobuaa nnomanka YacTh HecenyeMoli TeppHTOPHH, Xapakrepu-
IYIOLLAACK CXOLAHBIMH YCJIOBHAMH

Toyeuunasi npoGa Marepuan, B3ATHA H3 ONHOTO MECTa rOPH3OHTA
HJIH OQLHOTO CJIOR TIOYBEHHOrO NPOPHAR, THIHY-
ublll 1051 KAHHOTO rOPH3OHTA HJIH CNIOA

OG6benHHennas Cmechb He MeHee BYX ToHeyHHX upob
npo6a

Ounsoponsuifi noypex- [Toupennufi NOKpoB, conepkawsfi He MeHee
HHl nOKpoB 70% ocHOBHOW NOUBEHHOR Pa3HOCTH

Heonsnopoanuii nou- [loupennnll oKpos, conepxamui menee 70%
BEHHLIH NOKpPOB OCHOBHO# NOYBEHHON pa3HOCTH

Oftne 3arpsisnenusi 3arpsisHeHHs, BHIBSHHEE MPHMEHEHHEM XHMH-
YeCKHX cpeacTs 3aiHTe pactennft (XC3P), op-
TaHHYECKHX H HeOprauHuecKux ynroGpewufi, opo-
leHHA CTOUHHIMH BOIaMH, @ TaKXe 3arps3ses
HHSl, Bul3BaHHLIe BUGPOCaMH NIPOMBILIJIEHHOCTH,
TPaHCTOPTa H APYyrHe, pacmpPOCTPaHeHHLe Ha
GoJbIlIHE TEPPHTOPHH

¢ -— TOCT 17.4.1.02-83 «Oxpana npupons. Iousu. KaaccH@HKauum Xumuueckux
BEILECTB NAH KOHTPQARA 3arpA3HEHHA»
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Tepmuu Toscrerne

JIOKasbHHe 3arpsis-  3arpsisHeHHN Ha OrpaHWYeHHBIX TePPHTOPHSX,
HEHHS BHI3BAHHHE TOUEUHHIMH HCTOUHHKAMH 3arpsiame-

HHA: CBANKAMH, depMmaMRi, CKABAAMH XHMHye-
CKHX BEWIeCTB M Ip.

lna onpenenenns conepxaHHA B povpe XHMHYECKHX BelIeCTB OT-
GHpaIOT He MeHee OXHOM ofbenHHeHHON Npobu maccofi B | Kr npu pas-
mMepe npoSHOft maomankH or | A0 5 ra ¢ OXHOPOAHHIM MOYBEHHHM
nokposoM # ot 0,5 no | ra ¢ HEORHOpOAUBIM TIOUBEHHLIM TOKPOBOM.

Oro6paHHble Hpo6H HEOGXOAHMO NMPOHYMEPOBATb H 3APETHCTPHPO-
BaTh B KypHaje, yKa3aB CJeAyIOUlHe LaHHHE: TIOPAIKOBHA HOMep M
MECTO B3ATHR nPOGH, penbedp MECTHOCTH, THN MOUBH, LEJEBOE Ha3Ha-
ueHHe TEPPHTOPHH, BHL 3arps3HeHHs, nary orbopa.

[Mpo6ul NO/MKHBL WMETh STHKETKY ¢ YKa3aHHeM MeCTa H AaTh OT-
Gopa npolul, HOMepa TMOYBEHHOTO pa3pe3a, NOYBEHHOH pa3HOCTH, ro-
pH30HTa H TAYOMHH B3ATHA NpoOul, PaMHAHH HCCELOBATENN.

¥Ynakoska, TpaHCHOPTHPOBAaHHE H XpaHeHHEe NpPoS OCYIIECTBAMIOT
B 33BHCHMOCTH OT lenH H MeTola aHanHa.

Ipo6u, orofpaHubie AJAA XHMHYECKOrO aWaJu3a, chelyeT ynako-
BHBaTh, TPAHCOOPTHPOBATD H XPAHHTD B EMKOCTAX H3 XHMHYECKH HefiT-
paNbHOrO MaTepHana.

Ipo6u, npenHasHayeHHBle AN aHANH33a HA COMEPIKAHHE JIETY4HX
XHMHUECKHX BeIleCTB, CelyeT NMoMeilaTh B CTeK/siHHbe 6aHKm ¢ npu-
TepTHMH npobkamn (cq. FOCT 17.4.3.01-83).

OUEHKA CTENEHM ONACHOCTH 3ATPA3HEHHSA
NMoUBbLl XHMHYECKHMH BELIECTBAMH*

OCHOBHBIM KDHTEpHEM TrHIHeHHYeCKOl OUEHKH ONACHOCTH 3arpss-
HEHUSl ToUBHl BpPENHLIMH BELIECTBAMH ABISETCA NPeleNbHO AOTMYCTHMasn
kouentpauns (ITJIK) xumtvecknx seutecrs B nouse. MK npencrae-
nfeT coboft KOMIUIEKCHHIA NMoKasarens Ge3BpefHOro LA YeNOBeKa CO-
AEpXKaHHA XHMHYECKHX BEIIeCTB B MOYBe, TAK KaK HCHOAb3yeMbe NpH
HX HAYYHOM OGOCHOBAHHH KPHTEPHH OTPAXAIOT Bee BO3IMOXKHHIE NMYTH
ONOCPeNOBAHHOrO BO3NEACTBHS 3arpsisHHTENS Ha KOHTAKTHPYOU(He
CPeAbl, GHONOTHYECKYI0 aKTHBHOCTb MNOUBH H MpPOUEcCH €€ CaMOOouH-
uteiust. Tlpn aToM Kaxauf #3 nyTef poanefACTBHS OLEHHBAETCH KOMH-

UeCTBEHHO C OOOCHOBAHHEM HOUYCTHMOrO YPOBHSI COLEPKAHHA Be-
HIECTB NO KaXAOMY NokalaTemo BpeasocrdH. Hanmenbuiee us oGocHo-
BaHHBIX ypoBnefl ConepXKaHue ABASETCA NHMHTHDYIOUIHM H [pUHYMa-
erca 3a 11K pewecrsa, Tax Kak orpaiaer HatGoNlee yA3BHMuIfl RYThb
BO3JiefiCTBHS AAHHOrO TOKCHKaHTA.

* — MeToanyeckie yxa3aHHs NO OUEHKE CTENEHH ONACHOCTH JArPASHEHHA MONBH XH-
MHUECKHMH seugectsamy, 1987 r., M3 CCCP
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IInA OUEHKH ONACHOCTH 3arpA3HeHHsl noys BbLIGOpP XHMHYECKHX Be-
HIeCTB — TNoOKazaresefl 3arpR3HEHUN — NPOBOJHTCA C YYETOM:

— cneud(HKH HCTOUHHKOB 3arpf3HeHHs, ONpemeaflounIuxX KOMn-
JEeKC XHMHYECKHX 3JIeMEHTOB, YHYacCTBYIOIHX B 3arpfA3HEHHH NOYB HM3Y-
YaeMoro perHoHa;

~— TNpHOPHTETHOCTH 3arpssHHTE/El B COOTBETCTBHH CO CHHCKOM
NINK xumuuecknx Beutects B moupe (Taba. 2) W HX KNaccoM ONac-
HOCTH;

~— XapaKTepoM 3eMJIeno/b30BaHHS.

[lpn oTcyTcTBHMH BO3MOXHOCTH yueTa Bcero KOMNJIEKCa XHMHue-
CKHX BELLECTB, 3arpA3HAIOINX NOYBY, OUEHKY OCYUIECTBASIOT NO HaH-
6Gosiee TOKCHYHBbIM BELUECTBAM, T.e. OTHOCALIHMCA K 06oJjee BbiCOKOMY
KJaCcCy OnacHOCTH.

B cayuae orcyTcTBHA B NpHBeAeHHbIX ROKYMEHTAaX Knacca onac-
HOCTH XHMHYECKHX BelUeCTB, NPHOPHTETHHX JA TNOYB ©OGCAEXyemMoro
pafioHa, MX KJacc onacHOCTH MOxXer OblThb onpeneneH NO HHAEKCY
ONACHOCTH.

Or6op npob nousH, HX XpaHeHHe, TPAHCNOPTHPOBKA H MOArOTOBKA
K aHaausy ocyuecteagerca B coorBercTBud ¢ TOCT 17.4.4.02-84
«Oxpana npuponnt. Iloypr. Meronnt oT60pa H NMOAroTOBKH npo6 nou-
Bbl ANl XHMHYECKOro, GaKTepHONOTHYECKOro H rejibMHHTOJOrHYECKOro
aHaJHu3ax».

Onpepesenne XHMHYECKHX BelLeCTB B NOYyBeé NPOBOLHTCA METOAA-
MH, paspaboranHbiMH npu o6ocHoBarne ux [1J1IK B nouse n yrBepx-
nexnbiMH M3 CCCP, kotopbie onyGanKoBaHbl B npHaoXKeHHsix K «[pe-
AEJbHO NOMYCTHMBLIM KOHLUEHTPALHAM XHMHYECKHX BellecTB B MNOuBe
(MOK)» (1979, 1980, 1982, 1985, 1987 rr.).

B o6iiem nnawe npH OueHke ONACHOCTH 3arpsi3HeHHS NOYB XHMH-
YeCKHMH BEUIeCTBAMH CNEeLYeT YUHTBIBATh:

a). OnacHocTb 3arpssHeHHsi teM Gosiblie, yem GoJibile (haKTHue-
CKHe YPOBHH CON€pP)KaHH: KOHTPOJAHpyeMbiX pewecTs B noyse (C) npe-
pulwator [1J1K. To ectb, onacHOCTb 3arpsizHeHHUst MOYBbl TeM BHIe,

yem Gonbiue 3uayeHue Kospgpuuuenta onachoctH (Ko) npesbiura-
er 1, Te

C

Ko = weme—
14911.4
6). OnacHOCTb 3arpsi3HeHHsI TeM BLILIE, YeM BbilU€ KJacC ONacHo-
CTH KOHTPONHPYeMbiX BelllecTB.
8). OueHKa OomacHOCTH 3arpsiaHeHHst NIOGLIM TOKCHKAHTOM 10/KHA
NPOBOAMTLCA € ydyeToM OytdepHocTH NMOuBH™, BAHALILEH HA NOABHXK-

* — noa «6Y$epHOCTLIO NOYBLI> NOHHMAETCH COBOKYNHOCTb cBOACTB NMOuBH, ofpene-
AAOIKX ee Gapbepuylo QYHKUMIO, O0YCIOBAHBAIOLLYI0 YPOBHH BTODHUHOrO 3arpASHEHHS
XHMHYECKHMH BEUIECTBAMH KOHTAKTHPYIOLIHX C NOYBOR Cpea: PaCTHTEALHOCTH, MOBEpX-
HOCTHHIX H TMOA3EMHHX BOA, armocdepHOro Bo3ayxs. OCHOBHLIMH KOMNOHEHTAMH MCYBH,
co3naiums 6yQepHoCcTb, SBAAIOTCH TOHKOAMCIEPCHBE MHHEpanbKhie YacTHubl, onpe-
AeAMOLLHE e;!.- MEXaHHUECKHA COCTAB, OPraHHYEcKOe BEulecTBO (ryMyc), a TaKKe peakuHs
cpean — pH.
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HOCTb XHMHYECKMX 3/IEMEHTOB, HTO OMNPeNeSAeT HX BO3NeHCTBHE Ha
KOHT2KTHPYIOLLHEe CcpeaAbl M AOCTYNHOCTb pacTeHHH. YeM MeHbLIHMH
6ydepuniMH cBOHACcTBaMM O6nanaeT nousa, TeM O6OJbLUIYIO ONAacHOCTHb
npeacTas/isieT ee 3arpsi3HEeHHe XHMHueCKMMH BeuecrBami. Chelosa-
TENbHO, MPH OAHOH H TOH e BenHuHHe Ko OnMacHOCTb 3arpA3HeHHSA
Gyaer Gosbule AN NOYB C KHCALIM 3HadeHHeM pH, menbuinMm coxep-
)KaHHeM ryMyca u Gonee nerkHm MexaHHyeckMM cocrasom. Hanpu-
mep, ecnd Ko BeulecTBa oKasanHMch paBHBIMH B A€PHOBO-NOX3OAHCTOM
cynecuaHofl nouse, B IEPHOBO-NMOA3OJHMCTONH CYFAHHHCTO!N MOYBE H uep-
HO3E€ME; TO B NOPRAKE BO3pPacCTaAHHHA ONACHOCTH 3arpfA3HEHHS NOuBbl
MOryT 6bIThb PAaCNONONKEHH B CIeAYIOUHi pPAA: YepHO3eM<ICYTJIHHHCTaA
I1epHOBO-NOA30RHCTANA NOYBa< cynecuaHaa OEPHOBO-MORIOAHCTAA NOYBa
Ouenka OnacHOCTH NMOYB, 3arpA3HEHHbIX XHMHUYECKHMH BeuIeCTBaMH,
nposoguTcs au(pePEeHUHPOBAHHO AAA Pa3HbiX MOYB (Pa3HOro xapak-
Tepa 3eMNenoJab30BaHHA) H OCHOBbLIBA€TCH HA 2 OCHOBHBIX NMOJOXKEHHSAX:
1. XossaficTBeHHOE HCNOJIL3OBAHHE TEPPHTOPHIt (NOYBBI HACENEHHBIX
NYHKTOB, CENbCKOXO3ARCTBEHHLIE Yronbs, peKpealtHoHHble 30HH H T.4.).
2. HauGonee 3HauuMble XA ITHX TEPPUTOPHUA NyTH BO3NEHACTBHA
3arpA3HeHHs NOUYBW HA uesloBeKa.
B cefsk ¢ atuM npeanaralotcs pasnHuHBE CXeMbl ONEHKH onac-
HOCTH 3arpfA3HeHHA NOUB HACEJeHHLIX MYHKTOB H MNOYB, HCIMOJb3YEMbIX
4ns BLIPALUHBAHHA CENMLCKOXO3ANCTBEHHBIX pacTeHuii.

FTHrHEHHYECKAS OUEHKA NMO4B, HCNOJIb3YEMbIX
IJ19 BbIPALIHBAHHSA CENNbCKOXO31ACTBEHHDbIX
PACTEHHRA

OcHoBOA OLEHKH ONAacHOCTH 3arpA3HeHHN NO4B, HCMOJb3yeMHX s
BHIPALUHBAHHS CEJbCKOXOIANCTBEHHLIX PacTeHHMH, MBJARETCA TPAHCAO-
KauHOHHHA NOKazaTeNib BPERHOCTH, ABASIOIMACH BaXKHEAIIMM MNOKa-
saTteneM npu obocHoBamuu [1J1K xumuueckHx sellectB B nouse, 310
OGYC/OBIEHO TeM, 4YTO: 1) C NPORYKTAMH NHTAHHUS PACTHTEABLHOrO
MPOHCXOKACHHS B OPFraHH3M YeNOBEKa mocrynaer B cpeaHem 70% spen-
HbIX XHMHYECKHX BeELiecTB; 2) YypoBeHb TPaHCJIOKalUMH onpenensier
YPOBEHb HAKOMACHUA TOKCHKAHTOB B NPOAYKTaX NHTAHHA, BAHAET HA HX
kavyecrso. CyillecTeenHas PasHHUa ZOMYCTHMBIX YPOBHe# COAepKaHus
XHMHYECKHX BELIECTB NO pPa3nHYHbLIM NOKAa3aTeNfAM BpeaHOCTH (Taba. 2)
W OCHOBHHE nonoXeHusd AHddepenuHanbHON OUEHKH CTemeHH onac-
HOCTH 3arpfi3HeHHLIX fIOYB MO3ABONAIT TAKKE AaTh PEKOMEHAAUHH NO
NPaKTHUECKOMY HCTOAbL3OBAHHIO MOUYB 3aTrPASHEHHHX TEPPHTOPHH.

OnacHocTh 3arpA3HeHds [OYB, HCHIONL3YEMHIX LA BLPAIHBAHUA
CeJbCKOXO3AACTREHHBIX PAaCTeHHH, ONpeNeNfeTCH B COOTBETCTBHH C
Ta6n. | # 2. B Tabn. | npuBeneHn OCHOBHHE NPHHLUHIL OLEHKH NOYB H
peKOMeNHNaUHH M0 HX HCMO/NbIOBAHHIO H CHHXXEHHI0 HeGnaronpHATHOro
nefcteusi sarpsasenufi. [auHbie Ta6s, 2 ABANIOTCA JOrHYECKHWM 10-
nonHEHWEM TaGn. | ¥ NpeACTaBAAIOT HEOGXOAHMBE CBEXEHHA AAS PaH-
JHPOBAHHA [0YB MO YPOBHIO 3arpsA3HEHHS B COOTBETCTBHH C NPHHUH-
naMH, H3NOXeHHLIMH B Tala. 1.

13



¥

Tabauya 1

“plllllllll'llll)lbllaﬁ CXEMa OLCHKH NOYB CEAMCKOXO3RACTBCHHOIO MCMNOABIOBANHS,

3ArpaAIHCHHMX XHMHYECKNMN BCIICCTBAMN

Kareropus
3arpsisHeHHO-
CTH Tlous

XapakrepHcTHKa
3arpA3HeHHOCTH

Bo3MOXHOe HCIONB30BA-
HHE TepPUTOPHH

ITpennaraemrie MeponipHATHR

1. Oonyctn-
Mas

. Ywmepenno
onacuas

111. Buicoko
onacHas

IV. Upessu-
yafiHo
onacHast

Conepxxanie XHMHYECKHX
BELIECTB B nouse Npeshiuiaer
¢douosoe, Ho He suitue [TIOK

ConepxaHHe XHMHYECKHX
BeleCTs B nOuBe npesbilla-
er nx MNOX npu numutHpy-
toleM OGLIECaHHTAPHOM,
MHIPanHoOHHOM BOAHOM H
MHIPALHOHHOM BO3AYLIHOM
NOKa3aTeNRX BPENHOCTH, HO
HH)KE NONYCTHMOro ypoBSHs
N0 TPAHCAOKALHOHHOMY
noKasareno

ConepxaHHe XHMHYECKHX
BellecTB B NOyBe NpeBbllla-
er ux [IK npu numurapy-
I01[eM TPaHCJAOKALHOHHOM
noKa3aTene BPeAHOCTH

ConepxaHue XHMHYECKHX
peuecte npeeniwaer [N1K s
nouBe NO BCEM MNOKa3aTenam
BpeXHOCTH

Hcenonbaosatne nog
niobbie KyJnbTYpH

Henonnaopauue noa sio-
Oble KynbTyphl fIpH ychno-
BHH KOHTPOJR KauecTBa
cenbcKoX03AACTBEHHbIX
pacrensi

Hcnonbaopakne non Tex-
HUYECKHEe KYJIbTYpPH.
Hcnonbaosanne nox cfx
KYJIbTYDH OrpaHHYeHO C
yUeTOM pacTeHH#H-KOH-
UEeHTPaTOpOB

Henonssopause nox rex-
MHYECKHe KYJAbTYPH HJH
HCKJIIOYEHHE U3 CeJbCKO-
XO3AACTBEHHOr0 HCNoJb-
30BaHHA. Jleco3alHTHLIE
noJochl

CuiKeHEe ypoBHA BoaaelcTBHS
HCTOYHHKOB 3arpf3neHuA noy-

‘Bal. OcyillecTBeHHe MEPORPHR-

THA N0 CHHIXEHHIO NOCTYAHOCTH
TOKCHKAHTOB 118 pacreHuil

(43peCTKOBaHHe, BHECECHHE Op-
ranH4yeckux ynoGpeHul u 1.1.)

MeponpHATHA, aHANOTHYHBIE
Kareropis I. [Tpu HanuuHK Be-
UIeCTB C JIHMHTHPYIOUHM MHI-
PaLHOHHLIM BOAHKM HJAH MHIr-
pPauHOHHBIM BO3AYIUHHIM 11OKA-
3aTe/IAMH NPOBOAHTCH KOHT-
ponb 3a conepx(armeu STHX Be-
wiecTB B 30He ALIXaHHA C/X pa-
GOounX H B BOJE MECTHLIX BO-
AOHCTOYHHKOB,

1. Kpome meponpHsaTuil, yka-
3aHubix R1s Kkateropuu I, o6g-
SaTeNbHLIA KOHTPONb 38 cofiep-
JKAHHEM TOKCHK3HTOB B pacre-
HHAX — MPOAYKTaX NMHETEHHA H
KopMax.

2. Tlpn Heo6xonMMOCTH Buipa-
IiMBaHHA pacTeHHNl — npoayk-
TOB MHTAHKA — PEKOMEHLYeTCH
HX nepeMelllnBanHe C NPONYK-
TaMH, BEIPalleHHWMH Ha YHCTOR
nouse.

3. Orpannuenne HCNONb3OBA-
HHA 3eJI€HOR mMacchl HA KOpM
CKOTY C YueToM pacreHHN-KOH-
1eHTPATODPOB

MeponpusTHs no CHHKEHHIO
YPOBHA 3arpsiaHeHHs H CBA3K-
BaHHIO TOKCHKAHTOB B NOUBE.
KoHTposib 38 conepatieM
TOKCHKAHTOB B 30He JLIXBHHA
¢/x paBOYHX H B BOAE MeCTHHIX
BOAOHCTOYHHKOB
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LY

raoauyd ?

Npeaeasto nonycrumuie konuentpaukn (TJ1K) XHMHYECKHX BEwecTs B nouse
W NONYCTHMbLIE YPOBHH MX COACPKAHMS 710 NMOKAIATEAAM BPEAHOCTH

HaumenoBanue sewecrsa | [IK mr/kr nou- Tokasarenan BpeRHOCTH
Bl C yueTOM
¢oua (knapk)
t TPaHCAOKAHLHOH- MHIPaUHOHHBIH o61ecaHHTapHhlil
Hbli

BOAHKLA | BO3AYII-

HbIH
Modsuxnan dopma
Menmp* 3,0 3,5 72,0 — 3.0
Hukenp* 4,0 6,7 14,0 — 4,0
Llemk* 23,0 23,0 200,0 — 37,0
Kobaapr** 5,0 25,0 6onee — 5,0
1000,0
Bodopacreopumas gpopua
®rop 10,0 10,0 10,0 — 25,0
Baaosoe codepuanue
CypbMa 45 4,5 4.5 — 50,0
Mapraney, 1500,0 3500,0 1500,0 — 1500,0
Banaguit 150,0 170,0 350,0 - 150,0
Mapraseu + saHaguft 1000,04-100,0 1500,04-150,0 200%8—(})— - 1000,04-100,0
4200,

* noaBHMHEE GOPME MEIH, HHKeNA K UHHKS HIBICKAIOTCA W3 NOYBW AMMOHWAHO-aueTaTHHM Gydepom ¢ pH 4,8 (menb, uHHK),
pH 4,6 (nukeas); ** nogsuxnan ¢popma kobasbra TCR H3 NOvBH AHO-HaTpHeBHM GydeprsiM pacteopom ¢ pH 3,5 nrn
ceposemob K pH 4,7 ana nepKOBO-noa3oaucToft nousu

CeHHen 30,0 35,0 260,0 — 30,0
Mumbsak 2,0 2,0 15,0 — 10,0
PryTs 2,1 2,1 33,3 2,5 5,0
CeHuell -+ pTyTh 20,04-1,0 20,04-1,0 30,04-2,0 — 30,04-2,0
Xnopucrnifi kaasi (Kz0) 560,0 1000,0 560,0 1000,0 5000,0
Hurpatu 130,0 180,0 130,0 — 225,0
Beta (a) nupen (BI1) 0,02 0,2 0,5 — 0,02
Bexzon 0,3 3.0 10,0 6,3 50,0
Tonyon 0,3 0.3 100,0 03 50,0
HsonponunGenson 08 3.0 100,0 0,5 50,0
Anbpameruncrupon 0,5 3,0 100,0 05 50,0
Crupoa 0,4 0,3 100,0 0,1 1,0
Keunonnt 0,3 0.3 100,0 0,4 1.0
CepHHCTHE coenHie-

uag (S):

cepooopon (H:S) 04 160,0 140,0 04 160,0
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ITpodoaxcenue rada. :

Haumenopanue seuwecrsa | MK mMr/kr nou-
BHl C yYeToM
¢dona (knapkK)

Iokaaaresin BPeAHOCTH

TPAaHCJIOKaUHOH- MHIrpaKHOHHBIR obuecasHTapHbf
HbIf

| ' BOMHLIN | BO3AYWI-

HblfA
JleMeHTapHas cepa 160,0 180,0 380,0 - 160,0
cepHas KHCJOTa 160,0 180,0 380.0 — 160,0
Opy*++ 3000,0 9000,0 3000,0 6000,0 3000,0

*** OQY — orxonbl Pnorauns yras. [IIK OPY KOKTPOIHPYIOTCA N0 COAepKaHKIO Gen3(a) NHpeHa B NOyBE, KOTOPOE HE AONKHO
npesumart NIAK Bl

KIy*ses 120,0 800,0 120,0 800,0 800,0
b, . Chbdib 80,0 Gonee 800,0 80,0 %ee 800,0
,0

sete KTY — KOMMJEKCHHE rpaHyIHpOBAHHEIE ynoogemm cocrasa N:P:K=64:0:15. 11K KI'Y kourpoaupyercs no copepmanuo
HHTPATOB B NOYBE, KOTOPOE He AOMKHO npesbimars 76,8 mr/kr abcomorso Cyxofl NOMBH.
se0es HKKY — MHAKHE KOMDAExchue ynoGpenus coctasa N:P:K=10:34:0 TY 6-08-290-74 c¢ poGasxamu Maprauua we Gosee

0,6% or obwed macce. NIAK )XKKY xourposmpyerca N0 cOAEPKAHHIO NOABHKKHX aros B NOYBE, KOTOPOE HE O, ~
m,z-i 27,2 mr/kr aGCOMOTHO CyXOR NOYBH. ot poe AOAMHO MpesLt




[Npumep. Tousnl TeppuUTOPHA 3arpa3HeHn HHKENeM, COZEpXKaHHe
MOABHXKHBIX (opM KOTOpOre cocrasnfer B nepsoit 20 mr/kr (1) u B8O
BTOpoit — 5 Mr/kr (2). Ha ocnoBaHuu ta6n. 1 u 2 nouna (1) AonxHa
GbiTh OTHECEHA K KATEeropHH «4Ype3Bbi4afiHO BLICOKOro» 3arpA3HeHHS,
T2K KaK ypoBeHb COLEPXXaHHA HHKEJS NpeBbllaeT AONYCTHMLIE YPOBHH
COAEp)KaHHA 3ITOr0 3/1EMEHTa 710 BCEM NOKA3aTeNAM BPELHOCTH: TPaHC-
JIOKALHOHHOMY, MHrpaUHOHHOMY BOAHOMY H oGiuecanurapromy. Takas
noysa MOxer OHTb HCNONb30OBAHA TOJLKO NOL reXHHUECKHE KYJAbTYpHI
UJH NOJAHOCTBIO HCKJKOYEHa H3 CeNbCKOXO3RMCTBEHHOrO HCIONb30BAHMA.

lMousa 2 MOXKeT GbITb OTHECEHA K KATErOpHM «yMepeHHO 3arpsas-
HEHHOH», TaK Kak coaepxauHe HuKensl (5 Mr/Kr) npesbillaeT ero
TMIK (4 mMr/kr), HO He NpeBHiUAeT KONYCTHMLIH ypPOBEHb N0 TPAHCNO-
KanHOHHOMY nokasarenio BpeaHocTH (6,7 mMr/kr). % 3TOM Cliy4ade no4sa
MOxeT ObITb HCNOJbL30BAHA NOL JIOOBe CENbCKOXO3SACTBEHHBIE Ky/b-
TYpblL NPH OLHOBPEMEHHOM OCYILECTB/IEHHH MEPONPHATHH MO CHHXKEHHIO
AOCTYMHOCTH TOKCHKAHTa —— HHKeNns -— Aas paCTEHHl':l.

FTHFHEHHYECKASA OLLEHKA NMOYB HACEJIEHHBIX NMYHKTOB

OuneHka ONacHOCTH 3arpA3HEHHA MOYBH HaceJeHHMBIX NYHKTOB Of-
peaensercs: 1) 3NUXEMHONOrHYECKOH 3HAYHMOCTBIO 3AarpA3HeHHON Xu-
MHYECKHMU BEU(ECTBAMH NOuBH; 2) pOAbI0 3arpsA3HEeHHOH NOUBLl KaK
HCTOYHHKA BTOPHYHOrO 3arpssHeHHs NPHIEMHOro caof aTrmocdepHoro
BO3AYXa U NpH ee HEMOCPENCTBEHHOM KOHTaKTe C ueJOBeKOM; 3) 3Hauyu-
MOCTbIO CTENEHH 3arpA3HEHHA NOYBW B KauecTBe HHIHKATOpa 3arpss-
HEHHH aTMOCGHepHOro Bosnyxa.

OueHka He6/aroNpHATHBIX NOCAEACTBHA 3arpA3HEHHA NOYB NMPU HX
HeMIOCPEACTBEHHOM BO3AEHCTBHH HA OpPraHH3IM YeJoBeKa BaXHa aAnd
cayqaes reoarHn y gereit npH MX Hrpax Ha 3arps3HeHHHIX NOYBaXx.
Takas ouenka pa3paGoraHa no HaHGOnee PacNPOCTPAHEHHOMY B Ha-
CeNeHHbIX NYHKTaX 3arpA3HAIOLEMY BeUleCTBY — CBHHLY, COAEpPIKAHHE
KOTOPOre B nOYBE, KaK NPaBH/IO, CONMPOBOXKIAETCH YBEJNHHYeHHEM CO-
nepXaHua ApYrux sjemeHntos. IIpu comep>kaHHH CBMHU@ B TOYBE Hr-
POBbIX MAoWEAOK Ha yposHe 500 Mr/Kr H CHCTEMaTH4YECKOrO HaXOX-
A€HHR €ero B NOYBE MOXKHO OXHIATh H3MEHEHHH NCHMXOHEeBPOJOruye-
cKkoro craryca y naereit (Warrem H.V., 1979; Duggan M.J., Wil
liams S., 1977; Milret, 1983).

Mo naHHHM H3yueHH pacnpefeneHHs B NOYBE HEKOTODHX MeTaJ
708, HaubGonee pacnpocTpaHeHHLIX HHAMKATOPOB 3arpA3HeHHs ropo
nos, Moxer Obith N8HA OPHEHTHPOBOUHAN OUEHKAa OMACHOCTH 3arpss
HeHHs1 atMocdepHoro Bossyxa. Tak, NpH COAEPKAHMH CBHRUA B foy
Be, Hauukana ¢ 250 mr/Kr, B pafioHe OeACTBYIOLIHX HCTOYHHKOS 3a
rpasHends nadnonaercs npesuimenne ero II1K 8 aTmocgepHom Bo3
ayxe (0,3 wmkr/m®), npu comepaHHH MeNH B TNO4YBE, HAUMHAR ¢
1500 mr/xr, nabmonaerca npessitene INIK meau 8 armocdepron
Boszyxe (2,0 Mkr/m%).

19



Ouelka ypoBES XHMHYECKOTO 3arpA3HeHHA NOYB Kak MHIHKATOPOB
HeG/aTONPHATHOTO BO3feACTBHA HA 3J0pOBLE HACE/EHUR NPOBOAMTCH
N0 NOKA3aTeNAM, Pa3paGoTasHHLIM NpH CONPAMEHHHX [eOXHMHYECKHX
H reorMrHeHHYeCKHX HCCAeROBAHHAX OKpyKawuleh cpepst roponos. Ta-
KHMH TNOKa3aTe/IfiIMH ABJAAWTCA: KO3GpHUHEHT KOHUEHTPauuH XHUMH-
yeckoro peiectsa (K¢), korophii onpeneAsieTcs OTHOWeHHEM €rO

peanwHoro coaepxanun B nouse (C) kK ¢douosomy (Ca): Kc=g—° H
¢

CyMMapHbuill noKkasatenb -3arpsisHenun (Ze).

CymMmapHuifi NoKasaTeNb 3arpA3HEHHs pPaBeH CyMme KO3(duiuHeH-
TOB KOHUEHTPAUMfl XUMHUECHHX 3JIEMERTOB H BHIPAXKEH Cjefyioulel
hopmyoi:

n
Ze=2ZiKc —(n—1),
TA€ I -— 4HCAO CYMMHpYeMHX 3JEMEHTOB.

Axann3 pacnpefieleHHs reOXHMHYeCKHX TNOKasaTenefl, nosydaemuix
B DRAYALTATEe 3NPOGHDPOBAUUA MOUE NO PerynsipHOH cetH, HaeT mpocT-
PaHCTBEHHYIO CTPYKTYPY 3arpsisHeHHsi ceHTeGHhX TeppHTOpHE H BO3-
Aywisoro GaccefHa ¢ HaHGOJLUIHM PHCKOM AJA 3AOpOBLA HACENCHWS
(Meronuueckie peKOMEHAALMH NO TeOXHMHUECKOR olleHKe 3arpsahe-
HHA TepPHTOpHH roOpoAOB XHMHYECKHMM 3J1eMeHTaMH, 1982).

OneHxka ONaCHOCTH 3arpA3HeHHs! NOYB KOMIVIEKCOM MeTaJoB N0
nokasatemo Zc, oTpaxawueMy AHpdepeHUHAUHID 3arpasHeHHA BO3-
nywHoro Gaccefisa ropoaos KaK MerasnaMi, TaK H APyrHEMH, Haubosiee
pacnpocTpaHeHHHMH HHrpeqHEHTaMH (mbisib, OKHCh Yraiepofia, OKHCJH
a3oTa, CEepHHCTHIR aHrHApHA), TNPOBORAMTCA TIO OUEHOMHON wiKaJe,
npupefieknoft B 1a6n. 3. IpagaunH ouenouHofi WKanw paspaboTaHul
Ha OCHOBe H3YHUeHHSl NoOKa3aTeNel COCTOSIHHSL 3JOpOBLA HACEJEHHS,
TIPOKHBAIOLLEr0 H2 TEPPHTOPHAX C Pa3JHYBHIM YPOBHEM 3arpAisHeHHs
noys.

OnpeneneHneé XHMHYECKHX BEILECTB NPH OLEHKe ypOBHS 3arpaake-
HHAI IOYB PEKOMEHAYeTcs MPOBOAHTH METOAOM 3MHCCHOHHOTO aHANH3a.

Tabauya 3

OpHENTHPOBOYHAS OUEHOMHAA IKANA ONACHOCTH 3ArpPHSHEHNS
nous no0 CYMMAPHOMY NOKasartexo 3arpassenun (Z:)

Kareropua | Beanunna Hamenensusn noxasarenelt anoposwn

3arpA3HeHHn (Ze) HACRJIEHHA B OYarax 3arpA3HeHus
noys
Honycruman meree |6 HauGonee nuskufi yposens saGonesaemo-

CTH JleTefl H MEMHMaJbHas YacTOTa BCTpe-
4aeMoCTH (PYHKUHOHBJIbHEX OTKJIOHEHHH



Ipodoaxcenue taba. 3

Karteropus | Benuunna

HameHenHs noxasatenell 3qoposbs
HaceJleHHA B oWarax 3arpsisHeHusi

3arpA3HeHHn (Z¢)
nous
Ymepenuo 16--32
onacHas
OnacHas 32—128
Ypeapuyakho  Gosee 128
onacHas

Yeenuyenne obuleit 3a6oneBaeMoCTH

Yeeaunyenue obuieli 3a6oseBaeMoOCTH, YHC-
J1a yacto GOJieloKX Aereil, nereit ¢ Xpo-

HHYeCKHMH 3a60JeBaHHAMH, HApYLUEHHS-
MH QYHKUHOHAJIbHOTO COCTOAHUSA Cepaed-
HO-COCYRHCTOH CHCTEMbI

YsesnHyenne 3a601eBaEMOCTH NE€TCKOTO
HacelleHusi, HapyLIeHHe pernpoayKTHBHOM
GYHKUHH XKeHWHH (YBeJHYyeHHe TOKCHKO-
33 6epeMeHHOCTH, YHCAa NpeXKAeBpeMeH-
HBIX POJIOB, MEDPTBOPOXKAAEMOCTH, FHNOTpO-
(Uil HOBOPOXKAEHHBIX)

Tabauya 4

Haxonaense XHMHYECKHX SACMEHTOB B NOYBAX B 30HE BAHANNHR
NPOMBIMIACHHBIX NPEANPHATHA H APYrHX HCTOUHHKOB

3ArPAIHEHHA
Hcerouuu- Tun npoussoncrba Ko3¢dpHIEEHRT KOHUEHTPAUMH
KH 33- (Ke)*
rPR3HEHHSA
Gonee 10 or 2 no 10
Hpoussoncteo usetubix  CBHHen, uusk, On0BO, BHC-
METaJJIOB HenoCPEeACTBEH- Melb, cepebpo MYT, MHIUbSK,
HO H3 DYA H KOHLEHTpa- KanMH#, cypb-
T0B M3, PTYTh,
cenex
Llgernaa  Brophukas nepepaGorka CeuHen, uMHK, PTyTh
METa/lyp- UBETHbIX MeTaJsioB OJIOBO, Melb
rus
Iponssopcreo Teepanix u Boabdpam Monnbaen

TYronNasKkux UBETHHX

MeTallyios



ITpodosxcenue Taba. 4

Hcrounn- Tun npoHasoacTsa KosdpduuHeHT KOHueHTpaluu
KH 3a- (K)*
rpA3HeHHs
Gonee 10 or 2 no 10
TIpOH3BOACTBO THT3Ha Cepe6po, Turan, mapra-
UHHK, CBHHel, Hell, MOJHGAEH,
Gop, menb 0n6BO, BaHa-
AHE
Yepuan IIpouasoacTBO Jerupo- KoGanbr, mo- Cguuen, xan-
MeTalAnyp- BaHHBIX CTaned nnbaeH, BHC- MHii, XpOM,
THA MYT, BOAbg- ILHHK
paMm, UHHK
Xenesopyanoe npons- CeHren, ce- Linuk, Boabd-
BOACTBO peGpo, pam, KoGansT,
MBI bIK BaHaaHM
Mawnuso- [lpennpusitns ¢ tepMHue- Cauuen, uvHk  Hukens, xpowm,
CTpOH- cKoli o0paboTKoi Meras- pTyThb, 0JIOBO,
TeNLHaA H JoB (6e3 JNHTeHHBIX Menb
MEeTaM0-  1IeXOB)
o6pabarsi-
patowan  [IpouasoncTeo cBuHLO-  CBuHen, HH- Cypbma
nNpoMHLW-  BbiX 3KKYMYJATOPOB Kenb, kaamufi Cpuuen, cypo-
sednocte  [lpoxasoactso npu6Gopos Ma, LIHHK,
LASl 3NEKTPOTEXHHUECKOf BUCMYT
H 91eKTPOHHOH NpOMbILL-
J@HHOCTH
Xumuue-  [TpoussoncTo cynepdoc- Crpowimil, Penxue zeman,
cKan darTuux ynoGpesui LLHHK, ¢Top Mézb, XpoMm.
Tlponasoacteo naacTmace — MHLUIBAK, HT-
pHit, Méab,
LHHK, cepebpo
Tlpomuiui- TTpoM2BOACTBO uementa Pryts, cTpon-
JICKHOCTE  (MpH HCNO/Mb30BaHHH B UHHA, RHHK
CTpPOH- NPOH3BOACTBE UEMEHTa
TeJBHHX  OTXOAOB METaJypruve-
MaTepHa- CKHX OPOH3BOACTB BO3-
JI0B MOXHO HaKOnJeHne B Noy-

Bax TaKKe U ADYTHX Me-
TaJNJI0B)
[poussoncTBo GeTOHHBX
HanesnHi



IMpodoaxcenue raba. 4

Hcerounu- Tun npoussoacTsa Kosd¢puuuent xoHuenrpauns
KH 3a- (Ke)*
IpA3HEeRnA
J Gonee 10 or 2 no 10
Tlonurpa- lllpudroauteiiHue 3aso- CBHHell, UHHK,
¢uyeckan anl, Tunorpadun ONOBO
NpOMbILL-
NeHHOCTD
Teepane Csunen, kag- Pryrte
ObITOBbIE MHH, OJ0BO,
OTXOoAbl menb, cepe6-
KDPYnHbIX po. CypbMa,
roponos, UHHK
HCTIONb-
3yemsie B
KauecrBe
yaoGpeHuf
Ocanku Csunen, kag- PryTs, cepe6-
KaHanusa- MHit, BaHaaH#, po
UHOHHBIX HHKeJb, OJIOBO,
CTOYHBIX XpOM, Meab,
BOL LIHHK
3arpns- CauHen, uuHKk Mens
HEHHbIe
NOJHBOY-
Hble BOAbI

* Ke — kO3Q(PHUHEHT KOHUEHTPSUHK XHMHUSCKOrD SAEMEHTa ONPEAENAtTCA OTHOWE-

HiteM ero peanbuoro conepxauun B nouse (Ci) x ¢onopomy (Cp): Ke= a
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METOAb! ONPEAENEHHA XUMHUYECKHX BELULECTB
B MOYBE

METOAHKA ONPEAENEHHA MbLILULAKA B MTOYBE*
fpuuunn n xapaxTepHcTHKA MeToAa

Meron Fytnafita cocToHT B BOCCTAHOBNEHHH COEAMHEHHH Mbliubs-
K3 /10 MBILUbAKOBHCTOrC BOAOPOAA, KOTOPHI OKpallnBaer GyMmary, npo-
MHTAaHHYIO CNHPTOBHIM PacTBOPOM OpOMHAA PTYTH HAH CyjneMbl B
XKeNTHH HAW KOPHUHEBbIH LBET, MIPHYEM HHTEHCHBHOCTb OKPACKH npo-
NOPLLHOHANLHA KOJHUECTBY MHIUbAKOBHCTOro Bopopona. CoenuHeHms,
MelWallie ONpeneseHrio MbilUbfAKA: COAH ABYX- H TPEXBalEeHTHOro
wenesa, Me[H, PTYTH, CYPbMBl, cepoBopopoa H np. Bausuue
As(HgBr); na peakusio Boccranossiennss HzAsOy4 8 AsHz nourn noa-
HOCTBIO YCTP@HAETCSl BBeJleKHeM B PeaKIlHOHHYIO CMEeChb pacTBopa XJo-
pHia nBYXBaJeHTHOro oJosa. KoHedyHoe coenunenne MbllibAKa
As (HgBr)s,nonyyennoe meropoM 'yrnaiita, (B OTAHYHE OT aHanOTHu-
HOrO COEAHHEHHS CypbMH) He pactBopumo B 80% cnupre, wto noseo-
NAeT OfipefeSHTb MBILILAK NaHHbIM METOAOM B NPHCYTCTBHH CYPbMbi.
Mewalomuii onpeeNeHHI0 MbILIBAKA CEPOBOAOPOL, YNaB/HBaeTCH Ba-
TOH, NMPONHTAHHO! pacTBOPOM YKCYCHOKHCNOro cBHHIA. UyBCcTBHTENb-
HocTb merofia 'yrnafita pasva 0,001 Mr mbnubska. Kak npasuno stim
METO[OM OfpenessioT MbllibAK B KOHLeHTpaunsax 0,001—0,01 mr.

AnnapaTtypa ® nocyaa

TprGopn 119 BhgeN€HUsl MbILUbAKA:

Annapar npepcrabssier co6oit KoiGy o6beMoM okono 50 ma ¢ Bep-
THKa/IbHOA Hacankofi. Hacagka coctomt w3 xopowo nprumiudoan-
HOH K KonGe BHXKHe#l creknanuolt Tpy6Gku Anuuolt 50—70 mm, c nuamer-
pom npocsera B 6—7 MM # BepxHed CTEKIAHHOH TPYGKH NJIHHOM
30—40 mm, ¢ auamerpom npocseta B 2—2,5 MM, XOpOWO NPHWAH-
¢oBanHoil K BepxHemy KoHUY HH)Kued TPyGku. [ns nornowenusa (Mo-
rywero o6pa3oBarbCcfi) CEPOBOAOCPOAA B HHAKHION TPYOKY NOMELLAIOT
PaspuLiXieRHHA KOMOYeK BaTbl, MPeNBapHTENbHO CMOYEHHH| PacTBOPOM
YKCYCHOKHCJIOTO CBHHIIA W OTXKATHifi 3aTem MeXay aucramu GUALTPO-
BaJbLHOA Gymarh.

IOan ¢uKcauns wmblwbAKa oTBepcTHe BepxHed TPyGKH wHacanku
TIOKPHIBAIOT JINCKOM PpeakTHBHOR QHAbTpoBaNbHOA Gymaru H 3akpen-
JIAIOT €ro PE3HHOBLIM KOJIBLIOM.

OnHoBpeMEHHO ¢ onpefefeHHemM MBILUbAKE FOTOBAT STANOKH, HMeR
okono 12 (MuREMYM 6) BHILEONHCAKHHIX NMPHGOPOB.

Kon6u Keenbaann emkoctoio 250 u 500 ma.

Kon6u mephuie emKocthio 50 ma.

Cerkn acGecToBHe.

* — TllpenesbHo NONYCTHMLE KOHUEHTpaUHH xumhueckix Bewects 5 nouse (MOK)
Ne 2264-80 ot 30 okTaGps 1980 r., M3 CCCP
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JNHHHLIE CTeKNAHHbIE TPYGKH, BOPOHKH.
LilTaTusn xKeneswvle.

CTakaHuHKK gNf B3BELIHBAHMWS.
ANeKTPONAKMTKH (Wiu rasosas ropenika).

PeakTHBB M PacTBOpb

L. Pnapasun cepHOKnCAbIN, )

2. Kncnora asotHas (yz. sec 1,4), x.u., KoHueHTpupoBauHasa u 109
pacrsop.

3. Kucnora cepuas (yn. sec 1,835), x.u.,, KOHIEHTpHPOBaHHaA H
pa36assienuan 1:4 u 1:8 (no o6vemy).

4. Craugapriee pacTBOPH apceHHTa HaTpHaA: pacrsopsior 1,32 r
TPEXOKHCH Mbilibsika B 20 M 29 pacTBopa €AKOro HaTpHA U AOBOAAT
o6bem AHCTHANHpOBAaHHOA Bogoi no | surpa.

B | ma pactsopa cogepxurca | Mr mumbaka (pacteop A).

Ian npuroroBnenua paGouero pacTBopa OCHOBHOR CTaHAApTHHA
pacreop (A) passoast xo 100 pas, sas yero 10 MJI CTaHAAPTHOrO pacT-
BOpa BHOCAT B MepHYI0 Kon6y # AOBOAAT AHCTHAJMPOBAHHOA BoAON
o6beM 10 | autpa.

B | ma paGouerc pacrBopa (B) copmepxwurcs 0,01 r meitbska.

Passenennem paGoyero pacrsopa (B) B 10 pa3 noayuaior pacrsop
(B), B 1 mn koroporo conepxurcsa 0,001 mr mMbllubAKa.

5. Harpuit enkuii, x.u.

6. OnoBO XJIOPHCTOE B KPHUCTANNAX, X.U.

7. Napaduu, 5% pacTBop B nerposeiinom 3pupe.

8. 5% cnHpTOBLIfi pacTBOP PTYTH GPOMHOR MM CyNEMBL.

9, 4% pacrBop YKCYCHOKHCIOTO CBHHUE B ABYXMDOLEHTHOI yKcyc-
HOW KHCOTe: PACTBOPAIOT 4 I' YKCYCHOKHCJOro cBHHua B 96 mn 2% yx-
cycHOll KRCAOTHL.

10. PeakruBnas Gymara: 6e33onbHyl0 GHALTPOBanbHYIO Gymary
npocywHsalt npiu 105° B TeyeHHe yaca, OX1aXA3IOT B 3KCHKAaTOpe M
norpyxaior Ha 40 Mun B 59 cnuproBuili pacTBOp GpomHaa PTYTH.
lponnrakkylo peakTHBom GYMary H3BnekaloT MHHLUETOM W CywaT Ha
Bo3yxe. Buipeaaior aucku nuamerpom 15 mm, KOTOpbie XpaHaT B 6aHKe
H3 TEeMHOro CcTekna.

INepen Haua/soM HCNBITAHHA NMPOBOAAT KOHTPOJNLHLIA ONLIT HA yu-
CTOTY PEaKTHBOB.

[IpimennemMble peakTHBH W MaTepHAAH He [OMKHB COAEpPIKaTh
MBILIIBAKA.

Or6op npob

Or6op npo6 nousn npouasonurca Gypom HekpacoBa Ha pasuuix
FAYGHHEX B 3aBHCHMOCTH OT ROCTaBJeHHON veaH (onpeleseHue crene-
HH 3arpA3HEHHS NOBEPXHOCTHOTO CIOHA, MUrPAHR XHMHUECKOFO Belle-
cTBa MO npodHio Nousw H ap.). Ilpo6u nouYBH OTGHPAIOTCA B NATH
TOUKaxX Mo THNY «KOHBepTa». [loaroToBka npo6 nouBbl K aHaNu3y oCy-
LecTBAAeTCHA OOLLENIPHHATHIMH METOAAMH,

%



Xoz anaausa

Hasecky npoaykra nomeinaior B Kon6y Kveapgpans na 250-—500 ma,
npubapasnior 25 ma 10% a30THOH KHCAOTHI, NEPEMELIHBAIOT H OCTABJA-
1or ua 10 MuHYT B noxkoe. 3ateM B KOAOy ¢ HCCAEAYEMbIM MPOLYKTOM
n aszoruofl kucsaoroll npuGasnsor 10 Ma Kpenkod cepHOH KHCNOTH,
nepemewlas, NOMEILAIOT KOGy HA CeTKY, YKPenasloT Jankoi K LITaTH-
BY K YCTAaHABJHBAIOT HOCHK KaneNbHOH BOPOHKH C KpPEnkoi asoTHO#H
KHCJIOTOR HaA UEHTPOM KOAGH, OTKPLIBAIOT KpaH y BOPOHKH, uTOGb! B
MHHYTY BHTEKano 15—20 Kanesb KHCJAOTH, H HArpeBaloT COLEPIKHMOE
KOAiGhl 10 KHMEHHSA.

Bo sBpems cxkuranus kon6a aosmkHa OblTe Hanonnesa O6ypubimu
napaMmH OKHCIOB a30Ta. EcliH XKHAKOCTb B KOs0e HauHeT TeMHEThb, che-
JLYeT yBeJHUHuTb NPHUTOK B KOJOy asorHofi kucjaorn Ao 30—35 kanensb
B MHHYTY; KOrAa JKHAKOCTb B Konbe craner Gypo#t uau GecuBeTHO#,
NPHUTOK A30THOA KMCAOTH yMmeHbWwawT o 15—20 kaneab B MHHYTY.

Yepes 20—30 MHHYT KHMEHHS, KOTAa 33KOHUMTCA CTanHA NeHool-
pasoBaHHs, BbIHHMAIOT H3-NOA KOJAOH acGecToBH JHCT H MPOAOIINKA-
10T HarpeBaHHe KOJAGbl HA OTKPHITOM OrHe TaK, YTO6h OH OXBarhiBan
MOKPHITOE JKHIKOCTHIO AHO KOJGH H HE KACAJCA CYXHX ee CTeHOK (uro-
6H Kon6Ga He JONHyJaa).

Koraa xuakocte B KoiGe oGecuBeTHTCs, NpeKpawawT npuGasne-
HHe B KONOY a30THOA KHCJHOTH M KHNATAT MKHAKOCTb B Hell 10 Genbix
napos cepHofi Kucaorh. [locae aroro xunarar ewe 10 muuyr. Ecan B
TEeYeHHe 3TOro BPEMEHH XKHAKOCTb OCTaeTcsi GecUBETHOH, CYHTAIOT MH-
Hepann3aLMtIio OpraHHYyecKoro pellecTsa 3akoHueHHoW. Ecnu waunnaer-
CHi MOTEMHEHHE XHAKOCTH, TO N06aBASAIOT B HEE M3 BOPOHKH NO Kanasam

a30THYIO KHCOTY K NMPOLO/KAIOT MHHEPANH33NMIO, KAK YKA3aHO BbilLE.
Becusernyio uam cnaGo xentyio KuakocTb B Konbe Kvenbpann
OXNaxnawTt, pasGaBAfIOT PABHLIM KOJMUECTBOM JHCTHAJIHPOBAHHOM
BOAbl H KHMATAT A0 NOABJAeHHs1 GesbiX MapoOB CepHOHl KHCJAOTHI, mnoche
Yero K OXJaMIOeHHOR XHAKocTH AoGasnsior 0,2 r rHuapa3sHHa CEPHOKHC-
JIOTO 4epe3 ANHHHYIO CYXYI0 TPYOKY M BOpPOHKY, HaGrionas NpH 3TOM,
4yro6bl FEAPA3HH CEPHOKHCABIA He nonan Ha CTeHKH Koa6Gul. 3arem
conepxumoe Konbbl HarpeBaloT A0 Kuneuus K kunstar 10 mudyt. Ilo
OXJ1aXK JEHHK MKHUAKOCTb U3 KOnGbl Kbenbaansi KoNHYECTBEHHO NepeHo-
CAT B MepHYIO KoalGy Ha 50 mJi, ONMON&CKHBAIOT KONGY AHCTHAJIHPOBAH-
HOM BOJIOH B Ty JKe MEPHYI0 KOJGY, OX/aXXAalOT CONEPIKHMOE A0 KOM-
HaTHOH TeMmnepaTyphl, NOBOAAT O0DBEM JKHAKOCTH B Koabe OHCTHANH-
poBaHHOW BOLOHR N0 METKH, 3aKPbLIBAIOT H XOPOLIO NEpeMeLIHBaIOT.

Buigenenune Muubaka

25 Mn xccnenyeMoro pacTBOpa, MOJNYHYEHHOrO [OCRe pa3pylleHHA
OpPraHHYecKoro BEllecTBA, nepeHocAT B koa6y anmapara Ne 1. B xon-
6n annaparoB Ne 2, 3, 4,5, 6, 7, 8,9, 10, 11, 12, 13 pHocAaT cooTsercr-
sewHo 1,0; 1,5; 2,0; 2,5; 3,0; 4,0; 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 mn Tuno-
BOTO pacTBOpa MuwbsAka (1 Ma koroporo pased 0,001 mr As) u 3arem
B KaXaylw Koja6y no6aBafioT pa3speneHnyio (1:4) cepHyio KHCHOTY B
TAKOM KOIHUECTBe, yToOn ofulee KONHYECTBO MHAKOCTH BO BCeX KO-
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6ax 6bi0 paBHO 25 ma. Jlanee B kamuywo 3 koa6 pobamasior 0,2 r
XJIOPHCTOrG ONOBA B KPHCTaMaX, 2 rf UHHKA H TOYaC Xe 3aKpblBaloT
KONION HAcaaKaMH, colepXalwiHMH GPOMHO-PTYTHbIE KPYMKH H nome-
L30T KONOb B TEMHOE MECTO (MOA BHITAXKKOM).

INocne pacrsopennst uuuka (o6biuno 1/2—2 yaca) cHumaloT ¢ Tpy-
6OK KpY>KK# GPOMHO-PTYTHOR GyMark, OTMEYAIOT HA HUX HOMepa KonG,
QHKCHPYIOT OKpaCKH, cMayKBasi norpyxeuuem B 5% pacresop napadu-
Ha B nerponedHoM 3QHPE, OTIKHMAIOT MEXIY JHCTKaMh (PHALTPOBAND-
Ho® GymarH B BHICYLWIHBAIOT Ha BO3Ayxe (B TEMHOM MecCTe).

B cnyyae, ecnu oKpacka Ha KpyXkax 6pomHo-pryTHO# Gymaru
nonyyaeTcs pacninisyarasi, ONHHAKOBaA MO BCER OKpalleHHOH nosepx-
HOCTH B TPYAHO CPaBHHMAas (3aBHCHT OT KayecTBa LHHKA), ONbIT NoOB-
TOPAKOT C YACTLI0 OCTABILErOCH HCCAEAYEMOro PacTBopa, pa3BeACHHOro
PaBHLIM KONHYECTBOM BOAM, T.€. MPOBOAAT BHAENCHHE MLULILAKA H3
pa36aBsieHHOro cepHoKHcnoro pacrsopa (1:8).

focTpoense mWKanbi (KOAOPRMETPHPOBAHME)

Oxpawennuli KpyKoKk GpPOMHO-PTYTHOM OGyMmark W3 HCCAEAYEMOTO
pacTBOpa CPaBHHBAIOT C OKPACKOH KPYKKOB, NOJNYyYeHHBIX M3 pacrsopa
€ U3BECTHHIM KOJNHYeCTBOM Munibska. HaunGonee nerko xkonopumerpu-
PYIOTCA OKPaCKi C coaepxaHnem MuitiibAKa He Gosee 0,01 mr; Gonblune
KOJIHYECTBA MBILIbAKA 3aTPYAHAIOT KONOPHMETPHPOBaHHe W pe3yJbTartsl
NOJYYyaloTCA MEHee TOUYHbBIE.

OkpaitieHHbie KPYyXKKn GpPOMHO-PTYTHOR OYMAarH, NONYueHHHE H3
H3BECTHLIX KOJIHYECTB MbILUbAKA, 3aKAI04AIOT MEXAY NBYMA CTEKAAHHbI-
MH [TACTHHKaMHM, Kpasi KOTOPHIX 3aKNEHBAIOT NBOHHLIM ciceM Gymark.
[MonyuenHyio uIKany XpaHAT B TEMHOM MeCTe€ H MOAL3YIOTCA €10 AN
OpPHEHTHPOBOYHOr O ONPENeNeHHS MblllbAKa B YaCTH HCC/IEyeMOro pacT-
Bopa. Jlnsi OKOHUATeNHHOrO KOMMYECTBEHHOrO OMpefeseHHst MbILUbAKA
NPOBOAAT BLIAENEHHE MLILIbSKA H3 HCCRENYEMOro H THMOBOro pacTsopa
OIIHOBPEMEHHO, 4TOGH COXPAHKTh OJHHAKOBHE YC/OBHA ONbiTA.

Pacuer ananusa

Bulnenenune copeprkannn mMpiwibAKa (X) B Mr Ha | Kr noyssl npowus-
BOAAT MO creaywwert dpopmyne:

X G- 50- 1000 _
= rAg*
V. Gy
G — conepxanve MbILILAKA B MHAJIHIPaMMaX B THIIOBOM pacTBOpe,

nalulee OKpPacKy KPy>XKa, CXONHYIO ¢ OKPACKOH KPyKKa H3 HCMHTYe-
MOro pacTBoOpa,

— KOJHUYECTBO HCNHTYEMOro pAacTBopa, B3fiTOE AA BHAGNEHUT
MblLIBAKA, B MX;
G2 — KOJAHYeCTBO BELIECTBA, B3ATOC [/IA MHHEPANU3atMH, B [}
50 u 1000 — xosdduuKeHT AARA Nepecuera HA | Kr MOUBHL.
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METOAHKA ONPEAEJEHHA $OPMAJILAETHIA B MNOYBE*
KOJIOPUMETPUYECKHUA METOJL

TpHBLKN ® XapaxTepHCTHKA METoAa

QPopmanbaers] H3BINEKAETCA H3 MOYBbl NEPErcHKOR C BOAAHLIM Na-
pOM B CHJILHOKHCJION Cpeae H onpeaensiercAd NMPH CONEPXKAHHH MeHee
10 Mr/a b UTrOHe KONOPHMETPHPOBAHHEM MO LBETHOM peakuHH C Xpo-
MOTpoOnoBol  KHCAOTOH. UYyBCTBHTENBHOCTD METORA COCTABAAET
0,005/100 r nousn. OnpefeneHrio MewaKT AHMETHNIHOKCAH H Ypo-
TPOfHH, TaK KaK B NPOLECCe 3arpA3HeHHA PAacCTBOPOB B CHAbHOKHC/OM
Cpejie NpOHCXOAHT WX TUOPONH3, NPUBOAAWMHA K O6GpasoBanuio ¢op-
Manbaeruna. ITosroMy [MaHHLIA MeTOL NO3BOAAET ONpeneNHTs JMIL
CyMMy cBOGOAHOTO H cBA3aHHOro gopmasingerkaa. Ipu orrone us noy-
Bbl, KpoMme ¢opmanbaeruna, OyAyT H3BJEKATBHCA M APYrHe AJNbAErHAb,
H3 KOTOpHIX pearupyeT C XPOMOTPOMOBOH KHCJOTOA TONLKO aueralib-
IerHa B KOHUEHTPAUHAX NopaaKa rpamMmoB B | Ji, ocTanbhbe anbaeruinl
onpefieeHH0 He MewaloT. Onpelle/leHHI0 HE MeWaloT TaKkKe FAHOK-
callb, YKCYCHasi KHCOTA K IaBeJeBasl KHCJIOTA, aueTOH H TJHUEPHH.

Annaparypa w nocyaa

1. Teperonnnifi annapaT COCTOHT H3 KOJIGH JJIA NMEperoHKH eMKo-
crbio 500 MA, HACAAKH C KaneabHoOl BOPOHKOA H MPAMOro XOAOAHAbL-
HHKA; BCe COEAHHEHHA Ha waHpax.

2. T1po6upku eMKocTbio 50 Mn ¢ metkolr — 20 ma.

3. Bonsaxan GaHA.

4. Doromerp ¢ senennm ceTodHabTpoM (A==570 um).

5. KioseThl ¢ TONMHOA ONTHYECKOrO CJOA 5 CM.

PeaxTHBbl M pacTBophi

1. Cepnan kucJjioTa, una, KOHUEHTPHpPOBaHHan, ya. sec 1,84,

2. HarpueBas cosb xpoMOTpOnoBofi KHCAOTH, 29 pacrsop. Pacteo-
pPSCT | r HAaTtpHEBOW cONM XPOMOTPONOBOH KMC/OTH, YAa, B JHCTHJIH-
poBadHo# Bome, QUABTPYIOT uepes HeGOAbWOR cKiaamdarbiii GUALTP H
(HABTPAT KOBOAAT AMCTHNHpOBaHHOA Bomof so 50 mu. Tlpumensuor
BCerja CBeXEeNnpHroTOBAEHHbIR pacTeoOp.

3. Qopmanbaeril, crangaptiuie pactsoph. OcHoBHOW pacTsBop ¢

conepxanuem 0,020 mr/mn HCHO, paGouuii pactBop c conepxaruem
0,001 Mr/mn HCHO.

Ot6op npob6
IMpo6ul nousu OTGHpaloTCA NOCJAOAHO Ha ray6uHy 0—20 cm, 20—

40 cm, 40—60 cM C NOMOWBIO PYMHOLO NO4YBEHHOro Gypa M noMenia-
I0TCHl B CKJAHKH C NpHW/iHpoBaKHLIMK KphlKamH. JlonyckaercR xpa-

* — TlpeneasHo AONYCTHMbiE KOHUEHTDAUMH XHMmuecKHX pemects B nouse (TIAK)
Ne 2264-80 ot 30 oxktaGps 1980 r., M3 CCCP
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Hexue NPoO6 He Gonee CYTOK B XONOAMNbHHKE NPH Temnepatype ot 0°C
a0 +5°C, Ho nyyie NPHCTYNATb K aHANH3Y HEMEANEHHO,

Xon awanwaa

100 r ceexkeit nousH, u3 KOTOPOH NpeaBAPHTENLHO yAANeHbl KOpeLl-
KU H BO3MOXHBIE MPHMECH, NOMELLAIOT B KoiBYy eMKocTbio 500 ma, npu-
aupawT 300—350 Ma OHcTHAAHpoBaHKOA sonb. Konly nomewaor B
KonGonarpesareb, NPHCORAUHAIOT XONOAHALHHK H MPOBOASIT OTFOHKY.
OpnvoBpeMeHHO MPOBOJAT ONpefeNieHHE CONEPHKAHHA Bjaardk B MOUBE.
Conepxxumoe KoaGn HEO6XOAHMO NEPHOAMYECKH NepeMelIHBaTh, YTo6bl
nousa B konGe He npunexanack. Korna B npHeMHHK OTroOHHTCH
130—135 MJ OHCTHANATA, NEPErcHHYI0 Koaby oxaaxaalor, no6apasi-
ot ewe 100 MA LHCTHANKPOBAHHOR BOJLI K MPOLOAKAIT MEPErOHKY
0 Tex NoOp, NoKa o0LeM AHCTHANATA HE COCTABHT OKono 230 ma. duc-
THANAT MEPEHOCAT B MEpHylo KoNGy Ha 250 ma B pa3Gapnsiior BOLOK
0 METKH.

B rtepmoctoiikne npoGupk# HanvpaorT 5 mMn AHcTuaasra, 0.5 ma
29% pacrBopa HaTpHeBOR COJAH XPOMOTPONOBOR KHCAOTB, 5 MJA KOH-
UEHTPUPOBANKOH Ceprok KUCHOTH ¥ BLE 3TO negememusa-m. pobupru
NnoMelaioT B KHNAWyw BoadHylo Ganio Ha 30 muu. 3arem copeprn-
mMOe NpOGHPOK OxJaXAawT H pasbapasor Boaok no 20 ma. [locae
nepemMeliMBakKHA pacTBop KojopumerpupyioT HA ®3K c senennm cse-
TOQHABTPOM B KIOBETaX C TONUIHHOH ONTHYECKOrO ¢nost 5 cm.

Mocrpoenne xannGposounoro rpadpuxa

B pan npoGupox HaGHpalOT NO 5 M 06pasLUOBLIX PacTBOPOB C KOH-
uedtpauxe 0; 0,0125; 0,025; 0,050;- 0,100; 0,150; 0,200; 0,250 mr
tdopmanbaernpa 8 250 ma. nfa sroro 8 MepHule Kon6ul Ha 100 ma Ha-
ausaior 5, 10, 20, 40, 60, 80, 100 mn paGouero CranzapTHOro pacrtso-
pa (0,001 Mr/ma) u pa36GaBAAOT OTTOHOM H3 KOHTPOABLHOH npo6H 10
MeTKH. Jlanee nocTynaloT Kak # NpH ananuse npoGu. [10 nokasaHusm
®3Ka cTpPoAT KaJHOPOBOMHYIO KDHBYIO 3aBHCHMOCTH CBETONOCJOLLe-
HHUA OT KOHUeHTpauuu dopmanbiernaa.

Pacyer anaan3a

Conepxxanre dopmanbaeruna X 8 mr/100 r nouss BHYHCAAIOT NO

.

dopmyne: X =

, roe:

a — KoHLeHTpauua ¢opManbaeruna, HakgesHasa Nno KaiuGpOBOUHOMY
rpagHuky;

H — HABECKa MOYBH, B3ATAA 1N ONpefeseHHA B I B nepecyere Ha al-
COJIIOTHO CYXYIO MNOuYBY;

100 — xos¢p¢puument nepecuera Ha 100 r nousw.



OBBbEMHbIN METOI
MpHHuMN B XapaxTepucTHKa MeTOAa

O6vemublit MeTON onpeneneHHs (GoOpMadblerHAa B MOYBC OCHOBAH
Ha B3aHMOAEACTBHH KapGOHHJIbHLIX cOenHHEHHA (aJblerHaos H Ke-
TOHOB) C CO/NAHOKHC/IWM TrHAPOKCHIAMHHOM. TIpH 3TOM p6pa3yeTcs Ok-
CHM H BBHIAGJRETCA COJIAHAR KHCJIOTA B KOJIHYECTBE, 3KBHBAJICHTHOM

B3ATOMY aJjbsernay. Peakuns ans ¢QopMaibaernaa npoTekaer no
YPaBHEHHIO:

H H

N N
Y C = 04-NHzOH. HCI — C = NOH+HzO+HCI
7
H H

OGpasylowancs COJMAHAA KHCJAOTA ONpeaenfieTc THTPOBAHHEM [ye-
JIO4bKD B TNPHCYTCTBHH CMEWIAHHOrO WHAWKATOPa. YyBCTBUTEABHOCTH
metrona 5 Mr/100 r nousbl. OnpejesieHHI0O HE MeWAIOT APYrHe ajble-
THOB, GEHOJ H METHAOBLIH CIHPT.

Annaparypa u nocyaa

Kon6a neperonHas emkocTsio 0,5 71 co wnndom.

XonoauavHEK JInGnxa co wandoM.

Hacanxa x kos6e ¢ apyms wHpamH.

Konnueckan kon6a emkocTbio 250 Ma 4nA npnema OTrOHHOR Xua-
KOCTH.

KonGonarpesaTenb WIH 3/ieKTpHUECKas MAHTKa ¢ acGecTom.
BiopeTKa A7 THTPOBaHHA Ha 50 M.

PeaxTuBnl H pacTBophi

1. CoasnnokHcanit rHapokcuaamun 19 pacreop.

2. Eaxnh watp, una, 0,IN n 0,0IN pacrsoph.

3. CMeniaHHLIA HHAHKATOp (METHJAOpPaHXK + METHJEeHOBas CHHL 1:1),

Or6op npo6 MpOH3BOAKHTCA TaK XK€, Kak W AJA onpeaeneHun (op-
MaJblerHaa KOJOPHMETPHUECKHM METOHOM.

Xoa ananmaa

[NpeapapuTenvHas noAroToBKa npo6 AMS aHa/NH3a 3aKJIONAeTCA B
otrone ¢GOpMaJLAETHAA B CHIBHOKHC/JON Cpeiie no METOAHKE, aHaio-
THYHOA C KOJNODHMETPHYECKHM MeTOAOM. B KOHHYeCKyio Koa6y Ha
250 mn nomemaor 50 M1 orroHa, npuGaeasioT 6—8 Kanenb cMewaH:
HOro HHaHkaTopa K HeArpasnsylor 0,IN pacrsopom NaOH po sene-
HOro upera. 3atem npuanBaloT 10 ma 1% ruapokcunaMuHa W ocraB-
asiior croatb 30 MHHYT NpH KOMHaTHOR Temneparype. Pactsop npm
5TOM OKpaWHBAETCH B pO30BLIH LBET BCAeACTBHe OGpPa3OBaHHA CBO-
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G6onHoll xHCHOTH. OnHOBpeMEHHO NMPOBOAKTCA XONOCTOR ONWIT € OTrO-
HOM H3 KOHTpOAbHOH mpoGul. Uepes 30 MHH HCONTYEMYIO H KOHTPOJib-
Hylo npo6u Tutpylor 0,01N pacrsopom NaOH Ao nepexona pososoit
OKpaCKH B 3eMeHYI0.

Pacuer anaanaa
{(a—s8)- 0,01- 30- 100

X= , TAe:
H
X - comepxaune ¢opmaabpernga, mr/100 r nousn;
a — ma 0,0in pacreopa NaOH, nouienwHe Ha THTPOBaHHE HCMbITYe-
mo# npoGoi;

B — ma.0,0ln pacteopa NaOH, noueatuero #a THTPOBaiHe KOHTPONb-
HOH npoGh;

0,01 — nopmaabsocTe NaOH;

30 — xoadpdHuHeHT LR nepecueTa ¢ Mr-3KB Ha MI AR Qopmanbae-
THAA;

100 — xo3dpdpruHeHT aan nepecuera na 100 r nouss;

H — HaBecka alconMoOTHO-CyXOff MOuYBLI, B3RTan Ha onpedenexHe, .

METOAMKA ONPEAENEHHS MAPTAHLA B NOYBE*

Mapranen — cepoBato-6enmii metaan. [lnornocts 7.4; Temneparty-
pa nnasaenns 1250°C. OkHcanl Mapranpa, oco6eHHO ABYOKHCh
MnO;- H3O — nHponiosuT, BCTPEHaoTCA B BHAE 3HAUMTENIbHBIX CKOM-
JeHHH H CNyXKAaT HCTOUHHKOM NPOMHILIJEHHOro noGuiBaHHR Mapranua.

B nouBe mapranen MoXeT BCTPEUATHCA B BHAE PA3NHUHBIX OKHCJIOB.
Bee coeannenns maprania fAOBHTH, NeACTBYIOT HAa Oprasbl KpoBooG-
palleHHA, MOYKH, JierkHe, OCOGEHHO HA HEPBHYIO CHCTEMY, BLI3BBAR
TAXeEJIble OPraHHYecKne HIMEHEHHA.

TNpuHRKMN ¥ XapakTepHCTHKA METoNa

MeTtoarka ocHOBaHa Ha OKHCIEHHWH WOHOB Mapranua go MnO; —
nepcynbaToM aMMOHKR B CEPHOKHCIOM PacTBOpe B MPHCYTCTBHH a30T-
HOKHCA0ro cepebpa # GochopHOlt KHCAOTHL.

MuunManbio onpepenseMoe KoaHwecTBo wmaprantla 0.2 mxr/ma
pacreopa.

Mewalor onpejeseHrio mapraniia COEAHHEHHS XpoMma.

Jnanason naMepsieMbiX KokueHTpauHit or 0,166 no 16,6 r/kr noussl.

Annaparypa
QPOTOKONOPHMETP €O CBETOQHILTPOM C MaKCHMYMOM CBeTOMOrJo-
LWEHHA MPH ANKHE BONHH 525—530 HM H KioBeTol ¢ ToawHhoil pabo-
vero cnos 20 MM.

* — lpeneabHo nONYCTHMbE KOHUEHTPAaUHH XHMHueckux Bewects B nouse ([1IK)
Ne 2546-82 ot 30 anpeas 1982 r., M3 CCCP
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PotaTtop ansi BCTPAXKBAHKS NOYBEHHBIX CYCMEeH3uH.
Mydeabnan neyp.

ITEpHHTOBHE IUIMTKH.

[Tecounan Gaus.

Crynkn ¢apdopopwe.

CHTa anioMiHKHEeBbIe H KanpOHOBHIE.

Turan uau vawku dapdopoBue.

PeaxTHBH H pacTsOpM

MMprroToBieHHe BceX PacTBOPOB H BeCh AHANH3 [POH3BOAAT C
HenoJb3OBaHHeM GHAMCTHIMPOBAHHON BOABI.

Connuasn kucaora, FOCT 3118-67, x.u.

Asornas kucnora, T'OCT 4461-67, x.u.

Cepnan kucaora, FOCT 4204-66, x.u. (ya. B. 1,84), 109 pacTsop.

65 M ceproii KHcaoTh BAHBaIOT B 900 Ma aucTHAAHpOBanHON BOAWI
B mMepHoil Kos6Ge eMKOCTbIO | 1 H AOBOAAT BO#OM HO METKH.

Cepnan kuciora, 0,1 # pacTsop.

2,8 MA1 KHCJOTH BJHBaloT B 500 Ma1 BoAb, NOMELleHHOH B MEPHYIO
Koaly emkocTbio | 5, noBoasT BOAOH A0 meTkH. 0,1 n pacTBOp KHCNO-
Thl MO)KeT GbiThb NpHroToBaeH H3 (QHKcaHana.

Optodocdopuan kucaota (ya. B. 1,7), FOCT 6552-58 85% pacrsop,

Aszorroxucaoe cepebpo, 1% u 2% pacrsopsl.

HancepHokuc/ibili aMMOHHRA, X.4. HAH 4.j.a.

Iepekucry Bopopoaa, MOCT 10920-76, x.u.

MapranuoBokrcablit  Kaau#, ¢ukcanaan, 0,1 W pacTBop
TY 6-09-2540-72.

OcHOBHOH cTaHAapTHHIl pacTBop ¢ coaepxkanHeM 0,1 mr/Ma Map-
ravua roTOBAT nepes HauaJioM paGOTH H3 MapraHLOBOKHCJOrQ KaJus
B Boge. lan aroro 9,1 Ma 0,1  pactBopa KMnO, nepexHocAT B Mep-
Hylo KoaGy emkocrbio 100 Ma ¥ A0BOAST GHAHCTH/JNHPOBAHHOH BOLOH
J0 METKH.

Or6op npob

Mpo6et nouskl oTGHpaloT ¢ 2—3 maowanok pasmepoM 25 M? Kax-
nas. C Kaxjaoff miomaaxky OTGHpalOT cMewauHbl of6paseu NOuBHI,
cocToAWKUR H3 & npo6, B3ATHIX MO MeToAy KoHBepTa (N0 yraam H B
uentpe). [poGu or6HpaioT AonaTof Ha rAyGHHY NaxoTHOTO cNOR —
20—25 cM, HIH, OPH H3YMEHHH DACMPOCTPAHEHHA XHMHYECKHX 3arpss-
HeHHH B rayOnuy, OypoM Ha ypoBHax 0,26—0,5—0,75 1 Tak po 2 M.
Mouby o6peaaioT sonaroli B BHAE NPAMOYrOJBHON MJACTHHH H CJACAAT
3a TeM, 4TOOb B Ka)<auif o6paseu nonaino NPHMEPHO PABHOE KOJHue-
CTBO MOYBH BEPXHEro H HHXKHero cjoes. OroGpaHkbe npobbl nome-
WwaioT B 6aHKM C NPHTEPTHIMH NMpoOKaMH, MOJHITHJIEHOBHE MellOYKH
HJH CneuHanbHble NOJHITHJEHOBHE KOPOGKH.

IMpo6bi NpoHYMepOBLIBAIOT, HA CXEMATHUECKOM 4EpTeXe H3yyaeMmod
TePPHTOPHH e/1aI0T COOTBETCTBYIolHe 06o3Ha4ennn. Oto6paHuble npo-
6nl cnenyeT 3alMINATh OT AefCTBHA CONHEMHBIX Jiyyeil H CpouHo Han-
paB/ifiTh B 1a6OPaTOPHIO ¢ CONPOBOAHTENIbHBIM GNaHKOM.
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TNocryniBwnxe B Ja60paTOpHI0 O6pPasibi MOYBbI H3 OLHOTO H3yuae-
MOro y4acTka B3BelUHBAIOT, 3aTeM TILATe/IbHO NEPEMELIHBAIOT BCe
BMecTe H OcBOOOXINAIOT OT MOCTOPOHHHX mNpHMeceii (KaMuu, uiiax,
pactedHss H T.A.). [locne nepememIHBaHHA MOYBY NPONYCKAwT uepes
cuTo ¢ oreepcThAaMH 3 MM. H3 ofmefi maccu Metonom KeaproBaHus
(nenenna Ha 4 yacTH H OT60pPa ONHOR HAM ABYX NPOTHBOMONOMKHBIX
yacteit) Gepyr 1,0—1,5 Kr noussl anA HCCAenOBanHA.

Xoa ananmuaa

a). IpuroroBaenHble COOTBETCTBYIOIHM o6pa3om o6Gpasubl NOYBH
BBHICYILHBAKOT A0 BO3AYWHO CYXOr0 COCTORHHR® NMpPH KOMHATHOH Temne-
patype, 3aTem nepeTHpaIoT B (apdopoBoH CTYNKE H MPOCEHBAIOT uyepes
CHTO ¢ pa3mepoMm orsepcThii 1—2 mM. Henpocestibie KOMKH nousb
pactupaloT W npocewpalor cHosa. Orobpannyio npo6y pacTHpPalOT B
CTynKe, NMPOCEHBAIOT uYepe3 CHTO ¢ aAHaMerpoM orsepcThit 0,25 mm u
K3 see oT6bupaioT npumepto 10—20 r nousel, KOTOpylO pacTHpaOT 10
COCTOAHHA NyAPBI.

3 r TOHKOpacTepTO# B araToBOil CTYNKe MOuYBbl NOMELLAIOT B TEPMO-
CTORKYIO [(HPOKOropayio Koxdy #a 100 smu, crasAT 8 XOMOAHYIO My-
¢denbHylo neub H npokaausaioT npu 450—500° He menee 3 uacos. [Toc-
Jie NpOKalHBRAaHKA B OXJAXKAEHHYIWO Koaby c mousoRt npubaBiasiorT ro
5 ma xoHuentTpHpoeanHod HNOz u HaSOs u 2 Mn Hz0,, 3aTem Harpe-
BAaIOT HA 3JIEKTPHUYECKOH MJIHTKE € 3aKPHITOH CMHPaAblo 10 MOABIEHHA
Gesbix mapos SOj, npnbGasnsioT ewe 3—4 paza as0THYIO KHCAOTY H
nepruaposib, BRMapHsas KaXnas pa3s 40 napos SO, npHGasafoT eule
0,5 M1 cepHOf KHCJIOTH K 3 MJ1 a30THOH KHCJIOTHI H BLIMapHBAIOT AO-
cyxa. [Ipu6asnsior 5 ma HCl » 3 ma HCIO4 u BunapusawoT pocyxa
(ansn ynanesws xpoma B BHAOE NapoB XPOMHA-XAOpHIA H OAR #ONOA-
HHTEbHOTO CHKHFAHH® OpPraHHYecKHX BellecTB). 3aTem ABa)kAbl NpPH-
6aBnA0T N0 5 MJA BOAH H MNOC/e KaXAOro npuGaB/eHHs BHNapHBAIOT
nocyXa JJIA Ppa3pylieHHR HHTPO3HJA-cepHOH KHCAOTH, o6pasyolled
BCJAEACTBHE THAPOAH3a, H YAAJAEHHA cAeRoB BceX Kucaor. K cyxomy
octaTky npuGasasiotr 5 ma 229 pacteopa HCl u ann nepesopna coneit
B XJIOPHAH BHMapHBawT aocyxa. [TpuGasisioT eme 10 ma HCl u 10 ma
ropsyefl BOAL, HArpeBaioT H OCTOPOKHO (HILTPYIOT uepes QHALTP
cpeaHe#f MOTHOCTH, K ocTaTKy 5—6 pas npu6aeasior no 1,5 ma HCl
H no 5 MJ ropAuelfl BOAK, KaXXAblii pa3 HarpeealoT, (GPHIALTPYIOT H 3a-
TeM BeChb OCTATOK MEPEHOCAT Ha (GHALTD, MPOMLIBAIOT ropsyed BOAORH,
nogkucaenHon HCI (98:2) po orcyrcTBHR kese3a no peakilHH ¢ poaa-
HHIAOM KajHsl WIH aMMOHHA. PHNLTPAT ynapusaioT B TOH e Koanbe no
of6beMa okono 40—45 Ma, NepeHOCAT B MEPHyI0 Koa6y Ha 50 mJa, noso-
ARAT BOJOA OO METKH H NepeMeuiHBaloT.

6). 5 Ma pacrBopa nomeiiaor B cTakan Ha 100 mJ, npubasasior
5 Mn xouuentpupoBanHoii HNO; n BmnapusaioT nocyxa. Takywo oG-
paboTKy NOBTOPRIOT elle TpW pasa, npHGaeass Kaxinuil pa3 aszoruyio
KHCJIOTY TO CTEHKE CrakaHa H Bpallas CTakaH QAR CMbIBAHHA CO CTe-
HOK cnenoB conefl. K cyxomy ocratky npubasasior 25 man 10% pactso-
pa cepHoli KMCJOTH, HarpeBaiT L0 pacTBopeHus (10—15 MHH), 3aTem
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NPHAKBAIOT 2 MJ KOHUEHTPHpPOBaHHOH opTodochopHoli KHCAOTH H
2—3 ma 109% pacreopa AgNO;. Harpesaior ewe 10 muHyT (ecau
pacTBOp MYTHHIH, TO ero QHALTPYIOT yepes MJOTHbLIH (HABTP), NMPOMbI-
BAIOT BOAOH, MOAKHCJIEHHON ceproil KHcaOTOH, AoBogAT ofbeM a0
45 ma sopofi. K Harperomy pacTBopy pasHoMepHO mOpuHAMH npubas-
NAWT 2 r nepcyibara aMMOHHR, HarpeBaloT 40 KHNeHHA H KHNATAT
2—3 munyTn noa Tarod. IIpH 3TOM NPOHCXOAHT BbisesieHHe MY3bipb-
KoB rasa. CTakaH ¢ pacTeBOpOmM OX/NaXAaloT, OKpalleHHblli pacTBop
nepeHocRT B Mephye KoalGy Ha 50 ma, AOBOART A0 MeTKH BOAOH W
KonopumerpupywT Ha ®3Ke c 3eneHHiM CRETOOHALTPOM NPH AdHHe
posHb 525—530 MMk, B KioBete 20 Mm.

ConepixarHe MapraHua BHIUHC/ISIOT MO KaNHGPOBOYHOMY rpadmky.

KannGposounnii rpadmux

Ias nocTpoeHHR rpadHka rOTOBAT WKany CTAHAAPTOE B COOTBET-
CTBHH ¢ TabJaHuel.

Ulkana craHaapToB

PacrBopsi Ne ctawnapros

011 2 3 4 5 6 7 8 9 ] 10

Pa6ounh crannapt-

HEA p-p ¢ conepxa-

HHeM Mapradua

olmr/ma,ma O 06 10 25 50 7,5 10,0 12,5 15,0 25,0 50,0
AOBOART BOAO#H 10 50 MA

Conepxeanne

MapraHua,

s 0 50 100 250 500 750 1000 1250 1500 2500 5000
K

w0 1,0 20 50 10,0 150 20,0 250 30,0 50,0 100,0

CtpoaT KanuOGpoBouHbli rpaduHKk B KOOpPAHHATaX: KOHUEHTPaUHA
Mapradua, MKr/MJa — ONTHYeCKas MJOTHOCTDb.

Pacuer aHanamaa
Konuentpauuio maprakua s nouse (C Mr/Kr) pacCuHTHIBAlOT no
dopmyane:
- 500
C= a_i_ Mr/Kr, rae;

a — KOJHYECTBO MapraHua, HalleWHoe B aHanHznpyeMom ofbeme
pacTsopa npoGbl N0 KaaHGPOBOYHOMY rpadHKy, MKT/Ma;

d — HaBecka nouBHl, T;

500 — xospduunenT, yunTuBaoWHI passenenne.
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METOAHKA ONPEAENEHHA BAHAAHA B MOYBE*

Metann, Temnepatypa naasneuns 1720°C, temmnepaTypa kune-
Hua — 3000°C, ya. Bec 5,96.

Banannit o6nanaer pasnpaxaouiiM H OGLUIETOKCHYECKHM JEHCTBH-
eM aspo3ous.

“puuuun H XapaKTepHCTHKa MeTOoAAa

Metoa ocHoBa ua ofpa3oBaHHin ¢ochopHo-BoabppaMOBO-BaHa-
AHEBOFO KOMMJIEKC3, OKPalleHHOr0 B 3€JIeHOBAaTO-XKeNThifi 1BeT npH
B3aHMogeHACTBHH HOHOB BaHaaHa ¢ ¢ochOpHOf KHCAOTOH H BOJBGpa-
MaTOM HaTpHA.

MurnmManbHO onpeaensieMoe KoaHuecTBO BaHaaHs 10 MKr B aHna-
Au3npyeMoM pacrsope (50 ma).

OnpeneneHHio BanajHs He MellaioT Xpom, MOAHOGOEH, KOBaJbT H
menb. X eneso B kosnuecrBe A0 30 mr B 50 Ms1 KHCINOro HCHHTYEMOro
pacTBopa He MellaeT onpeleleHHI0 BAaHAAHA NMPH cOGMONEHHH ONH-
CaHHLIX HH)Ke ycsioBHi (B 1 r MoyBLl B cpelueM copep)xHtcs 25—35 mr
Xesesza). Mewajowee BJHAAHHE NOBHILIEHHOTO COAEPIKAHHA Keje3a B
MoYBe YCTPAHSETCA MYTEM YBEJHYEHHA KOHUEHTpauHH ¢ocdhopHOi KHc-
Aotk Ao 3—5 M, a Take nyTem AONOJHHTENbHOrO CBA3BIBAHHSA €ro B
KOMINAEKC (TOPHAOM HATPHR MOCJ€ OKHCJIEHHR BaHaAHA N0 MATHBA-
JIEHTHOFO.

JlHana3oH HamepsieMbiX KoHueHTpauHs. oT 6 A0 139 Mr/xr nousbl.

Annaparypa

QDOTOKONOPHMETP CO CBETOGHILTPOM ¢ MaKCHMYMOM CBETOMNOIJO-
LIEHHR NpPH AJKEHe BOJHbL 413 HM.

[Meyr mMydenbnas ¢ TepMonapoit HAX peryARTOpOM TeMIepaTypHi.

Turan dapdopoBue HIH KBapuesHe.

Crynkn ¢apdopoBhie H sWIMOBLE (araToBue).

CHTa nouBeHHsle, allOMHHHEBLIE HJIH KanpOHOBbIC.

QuibTphl Ge330/bHbLE, KPYNIHO- H MEJIKOMOPHCTBe AHameTpoM 10 oM,
OTMbITLIE OT CJIEI0B MHKPO3JIEMEHTOB.

Annapat Ansi BCTPRXHBaHHS MOYBEHHLIX CYCNEH3H.

Byp Hekpacosa.

PeakTHBH H PacTBOpn

Bona anctananposaunan, TOCT 6709-72.

Consanan kucnora, FOCT 3118-67, x.u. n 22% pacteop.

Ctleplnan kucaora, FOCT 4204-66, x.u. (y&. sec 1,84) 109 pact-
sop 1:

Kannit MapranuoBokucauii, FOCT 4527-65, x.u., 2% pacTtsop.

Hurpur narpus, NaNO,, 0,5% pacrsop.

Harpuii Boabdpamosokucanii, 5% pacrtsop.

* — [ipenennHo NONYCTHMbIE KOHUGHTPAUHH XMMHuecKHX Bewecrs B nouse (ITAK)
Ne 2546-82 or 30 anpens 1982 r., M3 CCCP
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Kenezo xnopuoe FeCl;- 6H20, pacrsopsior 24,2 r B Boze B Mep-
Holi KoaGe emkocTeio | 2, moakucasioT 10 ma 22% connaxoil KucnoTH
LSl TIPEeNOTBPAILEHHA THAPOJH3A coaed XKejesa H ACBOAAT BOAOH AO
metkH. Tako#i pacTBOp COAEPHKHT OKONC 5 Mr kenesa B | ma.

Hatpuit ¢ropucruifi, 4% pactBop. 4 r dropHaa HaTpus pacTBOp=-
10T NpH HArpeBaHHH B KOHHYeCKOH Koale, 3aTem $HABTPYIOT, NepeHo-
CAT B MepHylo Konly na 100 MJ1 H A0OBOART BOAOA 4O METKH.

Oprodocdopuan kuciaora, ya. Bec 1.7, x.y,

Bananar aMMOHHA (MeTaBaHaAMEBOKHcaAWih ammonmii), T[OCT
9336-60.

Bauaaua nathokucb (V20s), 4.n.a.

Hatp enkni, TOCT 4328-48, 5% pactsop.

Aszornas kuchora, TOCT 4461-67, x.u.

Mepexucb sonopoaa (mepruapone), 30% pacrtbop.

Xnopuas kucaora, MPTY 6604-70, x.u., 35—409% pacTson.

OcnoBHO#M cTaHpapTHRIA PacTBOP ¢ cofepanHeMm | Mr/Ma Banaius.
2,3 r BanapaTa aMMOHMS WsH 1,785 r NATHOKHCH BaHajM$ TpoKaJieH-
#o# npu 450°C, pacrsopsior npk Karpesarun B 1O Ma 8% npospasHo-
ro pacTsopa eakoro Harpa, Heiitpaausyor 10% pacrBopoMm cepHoil
KHCJIOTHI, MePeHOCAT B MepHYylo Konby eMKocrbio 1 51, AoBoasT Bogo# 40
METKH.

Hcxonuuit cTanzapThuiit pacTsop ¢ cogepxavuem 100 Mxr/mn Ba-
HafHA TOTOBAT COOTBETCTBYIOUIHM pasbapneHneM OCHOBHOrO CTaH-
NapTHOro pacTsBopa BOAOI.

Pa6ouuii cTanpaptablit pacTsop ¢ coaepxkanHeM 10 MKr/ma Bana-
AHA TONY4aloT COOTBETCTBYIOLLHM pa3BelleHHeM HCXOAHOrO CTaHAapT-
HOTO pacTsBopa BOAOH.

O160p npo6 novew

Mousy ans awannsa orGupalT C MIOWankH pasmepom 25 m® B 5
TOYKax no MeToay KoHWBepta (no yriaM DAOIAJKH H B UeHTpe) Jaona-
Tofi HaH GypoM Hekpacosa Ha ruyGuHy naxorsoro chos (no 20—25 cwM),
IouBy orpe3aloT JONaToi OTBECHO B BHAE NPAMOYrOJbHOH MNAcTHHH,
caeas 3a TeM, uToGbl B KaAbli ofpasen nonano npHMepHo paBHOe
KOJIHYECTBO NOYBBl BePXHEro H HHIKHero cnoeB. M3 MATH eaMHHYHBIX
npo6 roroBAT CMeulaHHHA obpa3sel, No4Bbl BecoM A0 | Kr, KOTOpHIH no-
MeLlAlOT B NOJHSTHACHOBHA MELIOYEK HIAM CNeuHabHubie MOJHITHAE-
Hoshle KOpoOKH. [TpoGh npoHYMepOBLIBAIOT HAa CXeMATHYECKOM YepTexe
H3yYyaeMmoOli TEPPHTOPHH H [AEJAAIT COOTReTCTBYIOLIHE 0603HAYEHHSI.

Ons k3yyeHHss MPOHHKHOBEHHS! XHMHYECKHX 3arpfaHeHHHl B rayGu-
HY No4Bh npolbi ¢ nomowblo 6ypa oT6HPaKT no caoam: 0—25; 25—50;
50—75; 75—100 cM H B OTHEABHBLIX cAy4asx a0 2-x Merpob. OroG-
PaHHyI0 MO CNOAM NoYBy o6pa6GarbiBaloT TaK e, KaK M NOBEPXHOCT-
Hble npo6H.

Xoa anankaa

CeeXXHe NOuBeHHble O6pa3ubi BHCYWHBAOT 4O BO3AYUHO-CYXOTO
COCTORIHHS TNIPH KOMHATHON TeMmepaType, YRaJAMIOT KOPeUKH H BKJIO-
YeHHs, pacTHPAIOT B GapdopoBofi CTYNKE H NPOCEHBAIOT Yepe3 CHTO C

36



aHamerpom otBepcruit 1 MM. Jlyyine Bcero #CnoONb30BaTh CHTO C Kanpo-
HOBbIM mnonoTHOM. M3 npocesHHoH nousm Oepercs cpeaxss npo6a
100—120 r, KoTopyio CHOBa pacTHpPaiOT B CTYNKE H MPOCEHBAIOT uepes
CHTO ¢ anameTpom oTBepcTHH 0,25 MM, H3 3TOAi nouBH OTOHpaloT Ha-
Becky B 10 I B pacTHPAIOT B SLIMOBOH CTynKe A0 COCTORHHA MyLpHI-

Hasecky mouBn 3 r nomewlaloT B TepMOCTOWKYIO LIHPOKOTOPJYIO
konOy Ha 100 ma, CTaBAT B XOAOAKYI0 MYQEAbHYI0 neuib H NpPoOKajH-
BaoT npH 450—500° ne menee 3 wacos. Ilocne npokaJHBaHHA B OX-
naxjpeHuyio Kosby ¢ noyBoH npubaB/sloT N0 5 MJI KOHUEHTPHPOBaHHOM
HNOs 1 H2SO4 1 2 M HoO2 B HarpeBaioT Nol BHTAXKON Ha 3MeKTpoO-
NAHTKE ¢ 3aKpLiTOi cnHPanbio 10 NOABJeHHA GeNbiX NMapoB CEPHHCTOro
ra3a. [1po6y o6paGaTthiBaloT eille 3—4 pasa a30THOH KHCJOTOH W nep-
THOPOJEM B TeX e KOJIHYeCTBaX, Ka)KAblf paz BhinapHeas N0 NOAB-
JeHHs Oenbix napoB. B kosine o6paGorku npubasasior euge 0,5 ma
cepHOil KHCIOTH H 3 MJ a30THOH H BwnapuBaioT gocyxa. IlpuGasasior
5 mn 22% conaunoft kKucaoTel W 3 Ma HCIOs v BwnaprBaioT Aocyxa.
3arteM gBaXkKan NpHOGaBARIOT MO 5 MJ BOAHW H NMOCJIe KaMKA0ro npH6as-
JeHHsi BuMapuBarT gocyxa. K cyxomy octatky npubaBasior 5 ma
22% HCl H ana nepesona cojeil B XJOpPHAHL BHIMAPHBAWOT J0OCYXA.
[NpuGaBnsior ewe 10 Ma ToH ke KHchotTe H {0 mMa ropAaueit soab,
HarpesalT H OCTOPOXHO GHAbTPYIOT uepe3 (QHALTP cpeaxel MJOTHO-
ct. K ocratky 5—6 pas npuSasasior no 1,5 Ma HCL k¥ no 5 ma rops-
yeli BoAnl, KaX<AW#H pas HarpesawT, GHUIBTPYIOT H 3aTeM Bech OCTaTOK
NEPeHOCAT Ha (HALTP,- NPOMKBAIOT ropaued BoAoH, nNonKHC/eHHO#H
HC! (98:2) 10 OTCYTCTBHA peakuHH Ha XKeJe30 C pOAAHHAOM Kaius.
QDusbTpaT ynapHBaioT B TOi e konGe 1o o6bema 40—45 ma, nepeno-
CAT B MepHYI0 Koaly na 50 M, AOBOASAT BONOH A0 METKH, NEpeMeLlH-
BawT H aan aHaax3a orbupalor 10—30 ma pacteopa, nomewaimt B
crakan eMmkocTbio 100—200 mja, npuGaBasioT 3 Ma cepHOiM KHCAOTH
(1:1) ® nnA OKHCNeHHS BaHANH: A0 NATHBAJIEHTHOrO COCTORHHSA NpH-
6aBasT 29, pacTBOp MapraHUOBOKHCJAOrO KaiHA OO YCTOR4YMBOA po-
3oBofl unu Gypoif OKpacKH, He Hcue3saiouleil B TeueHHe 5 MHH, 3aTeM
npebapasior 2—3 Kanau 0,5% pacTBopa HMTpPHTa HATpHs LO HCYes-
HOBEHHR 3TOH oKpackH. [lns paspywenHsa H3OHTKa HHTPHTA HATpHA
npu6aBasioT 2—3 KaniH MapraHLOBOKHCIOro KalHs [0 C/erka po3ono-
ro OTTeHKa, Hcuesapuwero B TeuyeHHe | MuH. AAsi MacKHpOBaHHR TH-
TaHa, Xeje3a H afNlOMHHHA npuGasasioT 10 mn 49 ¢ropuna uaTpus H
10 Ma oprodocdopHoil KHCNOTH, MOXKHO A0GABHTL TONBKO -OHOH OpTO-
docdopHoli Kucaotu (ya. sec — 1,7), 1o ne 10, a 15 ma. ConepkuHmoe
cTakaHa XOpOWIO MepeMeHIHBalOT CTEKJAHHOH Nanoukoii, npHGaBARAIOT
5 ma 5% pacTBopa BoAbdpamaTa HATPHS, HArPEBAIOT A0 KHNEHHA H
KHOATAT 5 MHH. OxAa)KOeHHBA pacTBOP NEPEHOCHT B MEpHYIO Kouily
emMxocThio 50 MA H ZOBOAAT BoZoH n0 METKH. IIpH nMoMyTHeHHH pacTBO-
pa ero caeayer nocje AOBENeHHA N0 00beMa OTQHIALTPOBATL uepes
NAOTHLIA GHABTP K He panee,.ueM yepe3 | yac nocae kunadeuHsa GoTo-
MeTpDHpPOBaTh B KioBete ¢ paloumM cioem 30 MM npx AJKHHE BOJHL
413 uM. Echi pacTBop He OHALTPYIOT, TO er0 (OTOMETPHPYIOT nocae
3--4 vacosoro orcrauBatua. CopepxaHHe BaHanusi B npobe HaxoAsT
0o KanHGpoBOYHOMY rpaduky.
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Kanu6posounnit rpadux

JAas noctpoeHHs kaJAHGPOBOYHOrO rpauka roTOBAT LUKANy CTaH-
RapTOB B COOTBETCTBHK C TaGnHued.

B psn crakakoB emkoctbio 100—200 MaA BHOCAT cTaHABPTHbE
pacTBopHl.

Hlkana cTAHAAPTOB AAS ONPEACNEHHS BaHARMR

Pacreoput Ne ctanpapros

Pa6ounit ctaHpapTHulit pacTBop
¢ cogepiKaHHeM BaHAAHR
10 MKr/ma, mMa 0 10 25 50 75 100 125

CogepxKanue BaHAIHA, MK 0 10 256 50 75 100 125

3atem K KaxkaoMy cTanaapry ao6aeasior no 8 ma HCl v no 5 ma pacr-
BOpa XJIOPHOro xene3a. [loce sToro Ans okHcleHHA BaHagHa npubas-
aai0T 2% pacTBOp MapraHUOBOKHCAOIO KasiHsi 10 YCTOHYHBOCTH PO30-
Boll HaAH Gypoll oKpackH H 06pabaTHBAIOT aHANOrHUHO MpoGe (MyHKT
5 — xon aHasH3a).

Jns nonywenns rpaduka c 6onee BHICOKHM COAEPKAHHEM BaHAAHA
or 125 no 250 MKr uamepeHHs ONTHUYECKOd MAOTHOCTH pacTBOPOB Mpo-
H3BOIAT B KioBeTe ¢ paGouHM cloem 20 MM NPH AAHHe BOJHH 413 M.
PacTsoput npo6 Takxe (GOTOMETPHPYIOT ¢ pabounm cnoem 20 mm. pa-
(GHK CTPOAT MO CpeAHHM naHHbIM H3 3—D5 Hameperuil B KOOpAHHATAX
«KOHUeHTpallHsl, MKr/50 Mi1 — ONTHYECKan NJOTHOCTL>.

Pacuer anann3a

Konuentpaunio Bananus B nouse (C Mr/Kr) paccUHTHiBalOT MO
dopmyae:

ma-V

C == ———, :
oV rae

a — KOJIHYecTBO BaHalMA, HaleHHOe B aHaJH3HpyemoM of6beme pact-
BOpa, MKF;

B — HaBecKa NOuBL, T;

V — ofwmii 06beM HccAenyeMoro pacTsopa, B MJ;

V) — o0béM pacTBOpa, BIATHI AAS aHaJNH3A, MJ.
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METOA HKA ONPEAEJEHHA H30NPONHWJBEH30JIA
H AJIb®AMETHJCTHPOJIA B MOYBE*

Hzonponunbenzon CeHsCH (CH3)2. Mona. Macca 120,19. XXnakocrs,
Temnepatypa Kunenusa 152,5°C, xopoumio pacTBopHMa B OPraHHYECKHX
PacTBOPHTEARX.

Annpamernsactupon CeHs(CH3)C = CHz Moa. Macca 118,18. Xua-
KocTb, TemnepaTypa Kunewns 163,0°C, xopouio pacTBopHMa B opra-
HHYECKHX PacTBOPHTENNX.

TMpHHLUHN ¥ XapaKTepHCTHKA MeTOAA

MeTon ocHOBaH Ha H3BJeuyeHHH H3omnponHabeHsona H anbdamerHa-
CTHPOJIa H3 NOYBbL OPraHHYECKHMH DPACTBOPHTENSIMH C MOCJEAYIOWKM
razoxpoMartorpatdHyecKHy pasjeseHHeM H OnpejesieHHeM Ha nprGope ¢
NJIAMEHHO-HOHH3ALHOHHBIM JETEKTOPOM HJIH [eTeKTOPpOM Nno Temjaonpo-
BOJHOCTH.

MHHHMa/IBHO  OlpefensieMOe  KOJIHYeCTBO H3onmponHaGensosa H
anbdamerhacTHpona 0,01 Mr/kr nouBH NPH HCNOJL3OBAHHH MAaMeH-
Ho-HOHH3auHOHHOro Aetekropa H 0,1 Mr/kr-nousb NpH HMCNOJb30BAaHHH
leTeKTopa NO TenJIONPOBOAHOCTH.

OnpeneseHHIO He MellaioT auetoH, 6en3on, ¢eHnon, cTHpoa, TOJNYON.

Jnanason H3mepsieMbiX KOHueHTpauu#i or 0,1 mo 2 mr/xr noush.

Annaparypa

Xpomartorpady ¢ nnaMeHHO-HOHH3aUHOHHLIM JETEKTOPOM HJH AETeK-
TOPOM MO TeroNnpPOBOAHOCTH.

KosoHKa H3 HepKapewulell CTanH AMMHOA 2 M H IHAMETPOM 3 MM.

IlouBenuuifi 6yp.

Annapar anf BCTPAXHBaHHS.

[lpu6op LA NEPEeroHKH XHAKOCTeR HJIH POTAUHOHHBIA HCRNAapH-
Tean HP-1.

Bausi BogsAHas.

Jlunefika uamepurennnan, F'OCT 427-75.

Mukpounpry MLI-10.

Jlyna namepurenshasn, FOCT 8309-75.

Cekynnomep, TOCT 5072-67.

DuabTphl GyMaKHbIe.

Mocyna nabopaTtopran crekasuuas, FTOCT 1770-74.

ITpo6upkn ueHTpHDpYX Hbe c6beMoM 10 Ma ¢ ueHolt generra 0,1 ma.

PeakTHBn M pacrsopni
Hsonponuatbenson, TOCT 20491-75, neperHanusiéi npu 152,5°C.

Anbpamernnctupon, FOCT 19916-74, nepernaHHH@i npu TeMnepa-
Type 162,5°C.

* — TlpenesbHO NONYCTHMBIE KOMUGHTPAUMH XHMHYECKHX Bewecrs B moype (MK
Ne 2546-82 or 30 anpeas 1982 r., M3 CCCP ( )
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Cnupr stuaosnit 96°, TOCT 5963-67.

Nertpoaefnui s¢up dppakunn 29—52°, nepernanuuifi.

Hnstunosuifi spup, FOCT 6265-62.

Kanbuuft x10pHCTHIA, NMPOKaJeHHbIR.

Cyabdpat narpuna, FOCT 41-66-76, x.u., GespoaHuifi.

Xpomaton N—RW, 3eprennen 0,2—0,25 MM (HHepTHWA HOCHTENR).

nuaxpom I1, sepHennem 0,3—0,5 MM (HHepTHLIA HOCHTEADb).

ToansThaenrankoab 20000 (IT3I) — HenonBHXKNas xkuaxas ¢asa.

Boaopoa, a3or, Bo3ayx rasoobpasibie B 6ajjonax ¢ penyKropamu.

Xnopodopm, x.u., TOCT 3160-54.

OcHoBHble cTaHAapTHbie pacTBOpH H3onponuaGensona H aabda-
METHJCTHpOAIa ¢ COfiepXKaHHeM | Mr/M/ rOTOBAT pacTBOpEHHeM H30-
nponuaGen3ona W aabhaMmeTHIACTHpOLa B 3THIOBOM CnHpTe B Koan6ax
eMKoCThio 50 ma. :

Pa6oyne cTaHpapTHHE PacTBOpH ¢ coiepxkanueM 0,02 Mr/ma aab-
¢dameTmACTHpPORa W H3ONPONHAGEH3ONAa TOTOBAT COOTBETCTBYIOLLIHM
pas6aBieHHEM OCHOBHHIX CTAHAAPTHHX PacTBOPOB STHAOBHIM CNHPTOM.

Hacagka ans 3anonneHHs xpoMartorpadHuecKofi KOROHKH COCTOHT
U3 NoAHSTHAEHTARKOAA 20000, nanecenHoro B KoaHuecTse 15% oT Beca
HOCHTe/sl Ha XPOMaToH.

IloNHaTHAGHIIHKO/L PACTBOPHIOT B XjaopodopMe H B NOAYYEHHbLIH
pacTBOp BHOCAT TBepAbift HOCHTEeNb. PacTBopa noaxkHO GHTb AOCTATOY-
HO, UTOGH NOAHOCTBI CMOYHTH HOCHTENb. CMEch OCTOPOXKHO BCTpS-
XHBAOT HJH Cjerka nepeMeiliHBalOT A0 YJeTy4HBAHHMS OCHOBHOrO KO-
JHyecTBa pacTBOpHTensi. OCTaTKH DacTBOPHTeAs! YAaJsiOT BhLllapHBa-
HHeM Ha BoasHof Gaue. Cyxoii Hacaakoi 3anONHSIIOT xpomaTorpadH-
4ecKyl0 KOMOHKY, KOTOPYK) [PeiBapHTeJbHO NPOMBIBAKIT XPOMOBO#
cMecblo, BOAOK, CIHPTOM, GEH30/IOM, BLICYLIHBAIOT H NMPOAYBAKOT CYXHM
BO3JYXOM HJIH a30TOM. 3anoJiHeHHE KOJOHKH NPOBOMST NOJA BaKyyMOM,
NPHCOEHHHB OHH KOHElLl K BOAOCTPYHAHOMY Hacocy..

3anonHeHKYl0 KONOHKY ¢ O6OHX KOHIOB 3aKpHIBAKOT CTEKJISHHOH
paTof, noMewawT B paboyeM COCTOSSHHH B TePMOCTAT XpomaTtorpada
(He NPHCOGNHHAN K A€TEKTOPY) H KOHAHLHOHHPYIOT nepBhle 2 yaca npH
50°C, 3ateM 2 vaca npx 100°C u 7 uacoB npu 170°C B TOKE rasoHo-
cirens. [locae 3Toro KosoHKy NOACOENHHAIOT K NETEKTOPY H 3aTEM Tpe-
HHPYXOT KOJOHKY NpH pafloueM pexHMe, 3anHCLIBAIOT <HYJEBYKO JH-
HHo». [pr OTCyTCTBHH MewaomKx BAHAHHA Ha XPOMATOrpPaMMe NpH-
Gop roroB K paGore.

Or6op npob

IMpo6y nousbl OT6HPaIOT MOYBEHHHIM GYPOM HJAH JONATOR ¢ pas-
AnYnbX ray6uu. Cpennion npo6y nousn Ha oaHOfl rayGHHe cocTaBjsi-
10T H3 5 cTakaHoOB 6ypa, B3ATHIX NO THNY KOHBEPTa CO CTOPOHAMH | M.
Oro6paniibie npo6H NOMEWAIOT B CKIAHKY ¢ NpHTeprofi npo6koki. Xpa-
HHTb NPOObl MOXKHO B CKJSIHKEe B TeyeHHe 1—2 cyToK nph Temneparype
ne Boue 2—3°C.
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Xoa adannsa

50 r no4YBH 3KCTParHpyioT TPHxKAL no 50 ma nerponefinoro s¢pupa
B TeyeHHe 10—5—5 MHHYT COOTBETCTBEHHU. JKCTPaKThi COGMpaloT B
KOAGbl M GHALTPYIOT yepes GymaxkHbifi QHJALTP ¢ 6e3BOAHWIM cyabda-
TOM HaTpusl (/S OCYWKH OT Baard). KGHUEGHTPHPYIOT IKCTPAKT B NpH-
Gope AAsi NEPeroHKH XHAKOCTeR ¢ aedaerMaTopom npH TemnepaType
He Bmue 50°C. Otronky BenyT noa BaKyyMOM, KOTOphii CO31al0T BO-
AocTpyiinniM Hacocom. PactBopuTenr oTromsiior 10 o6bema 6—8 ma.
3areM nepeHOCAT B LeHTPudYXKHYI0 NPOGHPKY H yNapHBaloT noa TA-
rofi npH KOMHaTHO# Temnepatype 40 1 mJ. XpomaTorpad BKawualoT
B COOTBETCTBHH € HHCTPYKUMell H BLBOIAT Ha paGOuHi pexXHM:

TeMnepaTypa TepMOCTaTa — 120°C;
TeMnepaTypa HCNApHTENs ~— 175°C;
CKOPOCTh ras’a-HOCHTes ~— 20 mn/mun;
CKOpOCTh BOAOPOAA — 25 ma/mun;
CKOpOCTL BO3AYyXa ~— 200 pan/mun;
CKOPOCTb AHATPAMHOR JIEHTH ~— 240 mmM /uac,

Bpems ynepxupanus ans Hsonponunbexsona 4 muu 40 cek, ans
agbdamernacTHpora 7 mun 30 cek.

Ilpo6y B KonkyecTBe | MKA BBOAAT MHKPOIUNPHLEM uepe3 HcNaph-
TeNlb B XpOMaTorpadHuecKy0 KOJOHKY.

Ha nonyuenHoli xpomarorpamme H3MepHIOT NJOIaAH NHKOB aHa-
JIH3HpyeMLIX BellecTB NMYTEM YMHOXEHHA BLiICOTH NHKAa Ha OCHOBAHHE,
H3IMEpeHHOe HA CEPENHHE BbICOTHI.

KOnHYeCTBEHHYIO OUEHKY COnepXKaHHf anb(aMeTHICTHPONA H H3O-
nponuAGeH30/1a NPOBOAAT NO KanuGpoBOYHOMY rpadHky.

Kanu6popoynniii rpadnk

JAs nocTpoeHHA KanuGpOBOMHOro rpadHKa rOTOBAT LKAy CTaH-
apToB B COOTBETCTBHH C TaGaHued.

50 r KOHTpPO/MPRHON NOUBBI AJIA KaXKAOro CTaHAAapTa NOMEUlAloT B
KonaGy emKocTeio 250 MJ1, Ha KOTOPYI0 HAHOCAT CTaHJapT B COOTBeT-
CTBHH ¢ TaGJHLEH, paBHOMEPHO NMPONHTLHIBAA nNouBy.

Crannapr-

Helfi p—p ¢

co/lepKaHH-

eM B-Ba

0,02 Mr/ma,

M 028 05 1 1,5 2 25 3 3.5 4 4.5 5

JRHCTHANH-
poBanHan
BOA&, MA 975 95 9 8,5 8 75 7 6,5 6 55 5

Copnepxa-

HHe BellecT-

Ba B HaBecCKke

50 r, Mr 0,005 0,01 002 003 004 005 006 007 008 009 0,1
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Mr/er 01 02 04 06 08 1 12 14 16 L8 2

pakra, Nr 5 10 20 30 40 50 ‘60 70 80 90 100

Kon6y, mocse BHecenusi BewlecTB, NJOTHO 38KPLIBAKT NPOGKOH,
BCTPAXHBAKOT IS NEepeMelIHBaHHA NMOYBH H OCTaBJAIOT Ha 3—4 yvaca.
3arem o6pabaTHiBAOT aHaJorHYHO npobe (n. 5 — xon aHaau3a). ¥Yc-
JIOBHAI aHajH3a H KaJsHOGPOBKH HAEHTHYHHL.

HsMmepsoT cooTBeTcTBYIOUIHE NJiOIMaAK NMHKOB H CTPORT KajiHGpo-
BOYHHA rpadHK B KOOpAKHaTax, Niomanb nika (MM?) — BecoBoe Ko-
JIHYECTBO aHaJH3HPyeMOro BewlectBa (Mr).

Pacuer anaxmn3a

Konuentpauun HI1B, AMC (X) B Mr/kr abcooTHO cyxofi MOuBH
BHYHCASIOT NO opmyae:

a- By 100
X == - 20. i , rae;

a — HaiileHHOe KOJHYECTBO BellecTha, MT;
B — o0bem BBOAHMOR NO3bl IKCTPaKTa, MKJ;
B) — o0beM BCero 3KCTpakTa, MJ;
€ — BJaXXHOCTb MOUBKI;

100

100-e
20 — ko3pdHUHEHT mepecyeTa Ha Kr NOYBLI.

— KosdppHuHenT nepecuera Ha abCOMIOTHO CyXyIO NOYBY;

METOILHKA ONPENENEHHA AHETANLAErHIAA B NOYBE*
Tpauumn meropa

[MprHUKN MeToda onpeae/ieHHs aueTajbJerHRa B NOuBe 3aKIO4a-
eTcfi B OTroHe ero B HefiTpaibHoft cpene H CBA3HWBaHHH MOJYUEHHOrO
alieTaAblerHla ¢ THAPOKCHIaMHHOM; NPH 3TOM BhilefeTcA cBofonHas
KHCJOTa, KOTOpad BCTYNAET B PEAKLHIO CO LLe/0YLI0; H3OBITOK IHENOUH
OTTHTPOBBLIBAETCS KHCAOTOR N0 GPOMBEHONOBOMY CHHEMY:

— Tlpeaensuo AONYyCTHMHE XOHUEHTDAUMH XHMHuecKHX sewects B nouse (ITIK)
N 8210-8501 1 denpann 1985 r., M3 CCCP
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? NOH
i
CHiC + H;OH- HCl-» HCI + Hi0 + CHC
‘_'l H

KOH + HCl — KCl + H:0.

OnpepeseHHI0 He MelNaloT: GopMaibaerHn B XoanuecTsax 4o 200 mr
Ha 100 r nounw (B GOABLWHX KOJHYECTBaX OH NpuiaeT npoGaM KOpHY-
HeBATO-KPAaCHLI OTTEHOK, MeIlalolllHii THTPOBAHHIO), chalkie oprannue-
CKHE KHCJOTHI, aUeTOH, MHOroaTOMHHe cnHpThl. IIpucyTcTBHEe B nouse
teona ceumie 5 Mr/100 r cHHxaer pelyanTaTsl onpefeNieHHsi aue-
TanbAernaa.

Jlnana3on H3MepsieMbiXx KOHUEHTpauHi aneranvaernaa 0,25—200 mr
Ha Kr NOuYBhi.

Annapatypa u necyna

Kon6a neperontas emxoctbio 0,5 a1 co waHdom.

XononHaeHHK JIHGHXA CO WAHPOM.

Hacaaxka k kosn6e ¢ npymsi waH$pamMH (HapyXHhfl K KonGe u Hapyx-
HBlfi K XOJOAHABHHKY).

Koa6a konHueckasi eMKocThio 250 Mai AJA npHeMa OTTOHHOM XHA-
KOCTH.

Ko/n6oHarpeBaTelb HIH SIEKTPHYECKas MJAHTKA ¢ acGecToM.

Koa6a mepHasi Ha 250 ma.

Ha6op nunetok ans oTMepHBaHHSi PeaKTHBOB.

Kon6a xonnueckasi Ha 250 wma co uandoMm H OGPaTHLIM X0J0-
ARJBHHKOM.

BopeTKH €O CTEKAsHHLIMH tiapHKaMH (GycHHKaMHB) AASl THTPO-
BaHHA.

CKAsHKA MaTepHaJbHLE AN XpaHEHHA PeakTHBOB.

PeaxTnsul H pacTsopu

Bpomdenonopuit cuuui. PactHpawt 0,1 r 6poMpeHONOBOro CHHero
c 3 ma 0,5 H pacTtBopa elkoro kanus IO pacTBOPEHHs H npuGaBasioT
25 ma Boan. TY-MI'XY XIT 271-59.

THAPOKCHAaMHH COJNAIHOKHCALIH. 9 T THAPOX/IIOPHAA THIPOKCHAA-
MHHa pacTBOpsiT B 40 Ma AWCTHAJIHPOBaHHOR BOAW H npuGapasior
800 Ma 3TaHona. DTOT PacTBOP CMEIHBAIOT C PacTBOPOM E€AKOro Ka-
aust (3,6 r KOH pacreopsiior B 600 M 95% CzHsOH), nobasasior
10 mMa pactBopa 6poM(peHONOBOr0 CHHEro H Cpasy (QHILTPYIOT uepes
cknanuatefi Guabtp F'OCT 5456-65. PactBOop coxpansierca B Teue-
HHe 14 cyrok.

Eaxufi Kanufi xpucrannnueckudi, FOCT 4203-65 u 0,5 H pacrsop.

Kaauh enkufi, pacreop (3,6 r KOH pacrsopsiior B 600 Ma 3ranona).

Coasnas kucaora, FOCT 3118-67, 0,05 H pacteop.

Cnupr srhnosufi, TY 1911-39-69.

Menp cepHokncran (CuSO,), TOCT 897-68, 10% pactsop.

dyxcHHCepHECTan KHcaota, MPTY 6-09-5809-69.
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Or6op npob

[Mpobu nousn ©OTGHpaOT NOCIOAHO Ha ray6buny 0—20, 20—40,
40—60 cM ¢ noMombIO PYYHOro IHOUBEHHOro 6ypa H NOMEILAOT B
CKIAHKH ¢ NpHWAHGOBAHHLMHE KPHILKAMH, 3aNOAHHB HX NOJHOCTBIO
no KpHikH. Jlonyckaercss xpaHeHHe npoG ue Gojiee CyTOK B X0J0-
naabHEKe npH Temnepatype ot 0°C no 5°C, HO Ayuuwie npHCTynaTh K
aHaJH3y HeMelJIeHHO.

Xon awanusa

100 r cBexefi nousnl, H3 KOTOPOR NpeABapHTENbHO yAaJeHW KOpeLl-
KH H BO3MOXHble MpHMECH, MOMELIAIOT B NEePeroHHyi0 KOAGY eMKOCThIO
500 ma, npuaunpaoT 300—350 M AHCTHAJHPOBAHHONW BOAL K 20-—25 Ma
109 pacrBopa cepuokHcsofi meaH. B npHemHHK npeaBapuTenbHo Ha-
auBaoT 25—30 Mn aHcTHANHpOBaHHOK Boani. Kon6y nomewaior B
Koa6onarpebaTe/b, NPHCOEAHHSIOT XOJOAHJBHHK H NPOBOASAT OTIOHKY.
Conepximoe koa6H HEOGXOAHMO NEPHONHYECKH NepeMeliHBaTh, YTOOK
nousa B KonGe He npHmekaJacb. Korna B neperonnofi kon6e ocraHer-
cA 30-—40 ma XHAKOCTH, KOAGY oxjaxaawoT, aoGasasior ewe 100 ma
OHCTHNIKPOBAaNHOA BONL H NPOAO/KAKXT NeperoHKy. [nsa npoBepxu
NOAHOTH OTIOHKH HYXKHO B3ATb HECKOJILKO Kamnejib OTFOHa B NPOGHpPKY
H3 GeClLBETHOro CTEK1a H HCNLITATe €r0 Ha MNPHCYTCTBHE aleTanbje-
rHA8 (YKCHHCEpDHHCTOH KHC/0TON: ecqim npoGa OKPacHTCA B PO30BLIA
uBeT, TO HeoO6XOAHMO NPONOJKAaTb NeperoHKy. JIHCTHANAT nepeHOCAT
B MEPHY10 Koa6y emkocTbio Ha 2560 MJ 1 pa36aBisfilOT BOAOH A0 METKH.
25—30 ma oTroHa nomewalT B KOHHUecKy® KoaGy Ha 250 ma co
uiudom, npuGasasiior 50 MA pacTBOpa THAPOKCHAAMHHA H KHNATAT
15 MHH, NPHCOEAHHHB O6pPATHLI XOJNOAHWIBHHK. AHanoruunbiM obpa-
30M NOCTYNawT C KOHTPONAbLHOH Npoboi. Ilo oxnaxaenwn pacrsopos
nx Tutpyiot 0,05 H pacTBopom consinolt kMCAOTH f0 nepexona ¢puoneTo-
BOH OKPACKH B 3€JIeHYIO.

Pacyer anaansa

__ (A—B)- R- 22- 1000- V

X Vi w rne:
X — copepxaHHe aueTaJbAeriaa, Mr/Kr nousbl;
A — xoauuecrso Mn HCI, nowenmee wa THTpoBaHHE HCNLITYEMOR
npoGbl;
B — konnuecrso ma HCI, nowepiuee na rurpobpanne xonoctoil npobu;
2,?; — KOJIHUECTBO MI' alleTajibaeruja, coorsercreywimee 1 ma 0,5 H
HCI;

R — nonpaBouHblft ko3¢pdpuukeHt K THTpy HCI;

V — ob6mnfi ofnem pacTeopa npobul, ma;

1000 — KoahdpHUHEHT NepecueTa Ha KI NMOYBKL;

Vi — ofbem pacTBOpa MpoGhi, B3ATHIN Ha aHaJH3, MJ;
H — HaBeCKa Cyxofl nouBki, B3siTOR Ha onpejaefenke, r.
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METOJIHKA ONPEAEJNEHHA BEH30JIA H TOJIYOJIA B MMOYBE*

Benaon CeHs. Mon. Macca 78,12, JKnakocTb, TeMnepaTypa KHneHHs
80,1°C, xopowo pacTBOpHMAa B OPraHHYECKHX PacTBOPHTENSX.

Tonyon CeHsCHi. Moa. macca 92,13. JKnakocts, Temnepatypa K-
neins 110,6°C, xopouwio pacTeopuMa B OPraHHYECKHX paCTBOPHTEASX.

Npununn # XapaKkTepHCTHKa MeTORA

MeTon OCHOBaH Ha TEePMOCTATHPOBAHHH HAaBECKH TNOUYBL, MNOMe-
ILEHHOR B 3aMKHYTYX0 €MKOCTb JO YCTAHOBJIEHHs PaBHOBECHS MeXIy
TBepAoi H Napora3oBod (a3of c NocjeayOUIHM- ra3oxpoMaTorpaduye-
CKHM aHa/NH30M Napora3oboil ¢asui Ha npHbope ¢ NAaMeHHO-HOHH3a-
HHOHHLIM JETEKTOPOM.

MHHHM&ABHO OnpejesisieMoe KOXHYECTBO GeH3ona H Tolyoda B NOu-
pe paBno 0,01 mr/kr. [lnanason u3mepsieMbix xoHueHtpauuii or 0,01
o 0,1 Mr Ha kr nouBw. OnpeneneHHI0 He MeLIAIOT aUETOH, H30NpPONUA-
GeH30J1, CTHPOJL.

Annaparypa

XpomaTorpad ¢ niaMeHHO-HOHH3AUHOHHEIM JETCKTOPOM.

KonoHka K3 nepikaBelolleil CTaJH AJHHOA 2 M M AHaMeTPOM 3 Mm.

IlouBennu#t 6yp Han aonara.

Ulkad cymnabHulii ¢ peryasiTOpoOM TeMNepaTyphl ¢ TOUHOCTbIO =+ 1°C
HIH yabTpaMHKpoTepMocTaT ¥T-15.

Crekasnnbie GaakoHs o6bemMoM 45 MJT ¢ Pe3HHOBLiMH NPOGKAaMH,
GHKCHpYeMbiMH JOTIOJHHTENbHO HABHHUHBAIONLKMHCH MAACTHKOBBLIMU
KOJMaYKaMH.

llInpru MeaHUHHCKHA, o6nemom 5 ma, MIII-10.

JluHeiika HameputeabHas, TOCT 427-75.

Jlyna usmepurenbnan, FOCT 8309-75.

Cekynnomep, TOCT 5072-67.
5001‘epue'mqnaa €MKOCTb ansi 0T6opa npo6G ROuBh, 06beMOM 250—

M.

PeaxkTHebnl W pacrBopul

Benaos, 'OCT 5955-75, nepernannnin npu 80,1°C.

Toayon, TOCT 5789-69, nepernannniii npy 110,6°C.

Cnupr staoBuift 96°, TOCT 5963-67.

Xpomaton N—AW, zeprennem 0,20—0,25 MM (HHepTHHHA HOCH-
Tenb).
INoaustunencankons 20000 (I13I) — HenopBHXKHaA XKHAKas ¢asa.

Xnopodopu, F'OCT 3160-54.

Bonopoa, a3or, Bo3ayx — ra3oo6pasusie B GannoHax C peaykro-
paMH.

* — Ilpeneanno nonycTHMLE KOHUEHTPALMH XHMHYecKHX Bewect B noyse (I1IK)
Ne 3210-85 ot | denpasn 1985 r., M3 CCCP
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OcHoBHbie CcTaHAApTHHE PAacTBOPH GEH3ONa H TOAYOAa ¢ COAEp-
xannem 10 MKr/Mz roroBsit pacTBopeHnem GeH3ona W TOAYOna B STH-
JIOBOM CHpTe B MepHOR koa6e emKocThio 100 mMa.

PaGouse cTaHaapTHEE pacTBOp ¢ copepkanuem 0,05—0,1—0,15—
0,20—0,25—0,30—0,35—0,40—0,45—0,50 MKr/Ma rOTOBSIT COOTBETCT-
BYOIUHM pa3baBieHHeM OCHOBHLIX CTAHAAPTHHIX pacTBOpPOB GeH30Ma
H TOJyoJa JHCTHANHPOBAHHOA Bonoft B MepHof koa16e Ha 100 ma.

Hacagka nas aanosnHenHst xpomaTorpadHueckofl KOJNOHKM COCTOHT
H3 T131-20000, naHeceHHOro B Koawuectse 159 or Beca HoOcHTeJAR Ha
XpOMATOH.

[I3T pacTBOPSAIOT B XNOPOhOpMe H B NOJyYeHHbifi pacTBop BHOCHAT
TBepablii HocHTeab. PacTBopa AO/IKHO OLiTh AOCTATOYHO, YToGbl MoJa-
HOCTBIO CMOYHTh HOCHTe/b. CMech OCTOPOXKHO BCTPAXHBAKT M cAerxa
NepeMEelIHBAIOT A0 YJETYYHBAHHA OCHOBHOIO KONHYECTBA PAacTBOPHTENS.
OcTaTKH pacTBOpHTENS YNanfKoT BHNapHBaHHeM Ha BOASIHOA GaHe.
Cyxof Hacankofi 3amONHAIOT XPOMATOrpadHUECKYI0 KOJOHKY, KOTOPYI
NpeABapHTENbHO NPOMBIBAIOT XPOMOBOHA CMEChi), CNHPTOM, BBHICYILM-
BAaOT H NPOAYBAKT CYXHM BO3AYXOM HJH a30TOM. 3anojiHeHHe KOJIOH-
KH NPOBOAST NOJ BaKyyMOM, NMPHCOEAHHHB OAMH KOHEl, K BOAOGCTpY#-
HOMY Hacocy.

3ano/sHeHHYI0 KOJOHKY ¢ OBOHX KOHNOB 3aKpHIBAIOT CTeKAAHHOR
BaToON, noMewaloT B paboyeM COCTOAHHH B TEPMOCTAT XpoMmaTtorpada
(Me npHCOSAKHHAS K AETEKTOPY) H KOHAKLHOHHDPYIOT nMepBhle 2 uaca NpH
50°C, sateM 2 uaca npu 80°C u 7 vacos npu 120°C B TOKe ra3a-HocH-
tensi. Tlocsie 3TOro KOJIOHKY NMOACOERHHAIOT K AETEKTOPY B 3aTeM Tpe-
HHPYIOT ee NPH paGoueM pexHMe, 3aNHCHBAKT <«HYJAEBYID JAHHHIO>®.
[IpH OTCYTCTBHH MEIIAILHX BAHAWKA Wa XpomarorpamMe npuGop
rotoB k pab6ore.

Or6op npobé

Ilpo6u nouBbl OTGHpawT nNouBeHHLIM G6YPOM HJIH JondTol c pa3-
AnyHbiX rAy6uH. Cpeawio npo6y NOuYBbLI Ha ORHOR rayGHHE coCTaBAR-
10T H3 5 crakaHoB Oypa, B3ATLIX N0 THNY KOHBEPTa cO CTOpPOHaMH 1 M.
OroGpannnie npob6ul BecoM 100—300 r moMewaloT B repMeTHUYHYIO
CTEKJISIHHYIO HJAH NAACTMAacCOBYI €MKOCTb, 3aNOJAHHB €e MNOJHOCTbIO
2o npolGku. Ilpo6ui pekomeHayeTcs aHa/JHW3HpOBaTh B JAeHb or6opa.
XpaHenne npo6 aonyckaercsi He 6onee cyTOK NPH TeMnepartype He
esie 2--3°C.

Xoa ananmsa

MesnkoaHCNepCHYIO HaBecKy noyebl 10 r noMewmaioT B CTeKASHHBIA
(GnaKoH, 3aKpHIBAIOT Pe3HHOBOR NMPOGKOR H (PHKCHPYIOT NAACTHKOBHIM
KOJNayKoM, HMeIOLlHM OTBepcTHe ISt hrabnl wnphua. Prakod ¢ noy-
BoRl TepMOCTAaTHPYIOT B TeueHHe 10 mumyT npn remmnepatype 80°C,
NnepHOAKUECKH BCTpsixuBasi. He usBnekan ¢aaxon H3 TepmocTaTa, uepes
pe3HHOBYI0 npoOGKy ¢wiakoHa OTGHPalOT NapoBO3AYILHYX CMeCb B
LINpHL, TepMOcTaTHpoBaHHLIA NPH ITHX XKe ycaosusx. Uinpuy 3—5 pas
NPOMBIBAIOT NApPOBO3NYIIHOR CMEChbIO, KOTOpas NepeBOAHTCS o6paTHO
BO ¢1aKoH, 3aTeM OTOGHPAIOT 5 MA naporasoBoit (pa3nl H BBOANAT B HC-
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napurenb xpomatorpada. Xpomarorpad BKJAOUYAKT B COOTBETCTBHH C
HHCTPyYKLHER H BLBOAST Ha paGouHfi pexHM:

TENMepaTypa TepMOCTaTa — 80°C;
TeNTIepaTypa HCapHTeNs — 125°C;
CKOpOCTh rasa-HocHTens — 20 ma/muy;
CKOPOCTh BOAOPOAS — 25 ma/uun;
CKOpOCTb BO3ZYX2 — 200 un/muy;
CKOPOCTL AHATPAMHOA JeHTH — 240 mmfuac.

Bpemst yaepxkanusa Gensona 3 mun. 50 cex, Tonyona — 7 muH. 45 cek,
Ha noayuewuo#t xpomarorpaMme H3MepsilOT MJAOILAAH NHKOB aHa-
JH3HpyeMbiX BELIEeCTB NMyTE€M YMHOMKEHHf BHLICOTH ITHKA Ha OCHOBaHue,
H3MepeHHOe Ha cepeaHHe BhicoTHl. KOJHYeCTBEHHYXO OUEHKY cofep-
Kanua GeH30da H ToayoJla MPOBOAAT NO KaaHOPoBOuHOMY rpadHKy.

Kaan6posounuft rpagmk

Has mocTpoennst KanHOpOBOYHOrO rpadHKa rOTOBAT LlKaJly CTaH-
AapTOB B COOTBETCTBHH C TaGanued.

Conepxanue Na cranpaptoB
Bemecrsa

Conepxanne

B-BAa B HaBecke

nousw, 10 r,

MKT o! 02 03 04 05 06 07 08 09 10

Conepxanne
B-Ba B NOyYBe,
Mr/xr 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,10

B creknsHHbHE (AAKOHB OTGHpaKXT HaseckH MO 10 r KOHTpoOsbHOI
NOYBL, B Kaxablfi pnakoH BHOCAT NO 2 MJ KaXIoro paGoyero CTaH-
NapTHOTO pacTBopa. (PAaKOHL TFePMETHUHO 3aKPHBAlOT, TINATENbHO
BCTPSIXHBAIOT H OCTaBASIOT Ha 1—2 yaca. 3aTeM TEPMOCTATHPYIOT H
AHAJH3HPYIOT aHaAOTHYHO npode npr CTporoM COﬁI[DI(eHHH HAEHTHY-
HHIX yCJIOBHA.

HamepstioT COOTBETCTBYIOLHE TOWMAAH NMHKOB H CTPOAT KaiHGpo-
BouHH#A rpaduKk B KOOpAKHATax <«MJIOWaAb MHKAa, MM? — KOJHuECTBO
AHA/NH3HPYEMOr'C BEILECTBA, MKI».

Pacuer aHaausa
Konuentpaunu GeHsona u tonyosa BHUHCASIOT no ¢opMyae;

a-Vv
sz

, fne:
1= B
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a — KOIMYeCTBO BellecTBa, HaMleHHOe B 2HANH3HDYEMOM O0beme
npo6bl, MKT;

V — ofwuit aHaNH3HpYEMbli o6beM Npo6nl, MJ;

V) — ananu3HpyembiH 06beM Npolui, Ma;

B — KOJHYECTBO aHaJH3HpyeMmoOH npob6bl nouswl, r.

METOAHKA ONPEAFNEHHA CYPbMBbI B TOYBE
(»anos0e coacpmanne)*

METO/ IIPSIMOIO CIIEKTPATBHOI'O AHAJIM3A
TipunuHN 1 xapaKkTepHCTHKA MeToaa

MeTon cneKkTpajibHOrO ONpefesieHHsi CypbMhLi B MOYRE OCHOBAH Ha
BO36YXK/EHHH CNEKTPa aHaJMTHYECKOH npo6hl noyBw B CMecH € Oy-
¢epHLIM BeLIECTBOM H BHYTPEHHHMH CTaHnapPTaMH B Ayre NOCTOAHHOrO
TOKa C noc/edyouled perucrpauMefi chmexTpa cypbMbi Ha Qoromna-
CTHHKaX.

Jnana3on uaMepsieMbix KOHUEHTpaUHii cypbMbl B noyse ot 0,0001 9%
o 1,0%.

Onpeaenentio cypbmbl no aHHHA 259,8 HM mewaloT Keneso, Melp,
MapraHell K Psl APYrHX feMeHToB. Mewaiomee BauAHHE yKa3aHHLIX
3JeMEHTOB ycTpaHsioT go6aBnenHeM k npoGe Gydepa, cnocobersyio-
1ero yMeHbLIEHKIO CTENEHH HOHH3aUHH OCHOBHI, 8 TaKXe BHYTpeH-
HHX CTaHA3PTOB AJIA YueTa H HUBHJIHPOBKH DPa3JIHYHBIX HEKOHTPOJIH-
pyeMbix nomex.

Annaparypa ¥ nocyaa

Cnexrporpadp APC-13.

Ieneparop VBI-1.

Mukpodoromerp MP-2.

Crexrponpoektop IIC-18.

Bech TOp3HOlHbiE.

Bechl aHalHTHueCKHe.

Mydeabnas neub.

CTaHOK /1A 3aTOYKH yroJbHBIX 3JEKTPOLOB.

AraTtophie B (QapopoBbe CTYNKH.

Ha6op noyBeMHHX CHT KaNpOHOBLIX.

I'padutopbie crepxkun (yran) TY 48-01-23-71, ocu-7-3.
Qoronnactakku CIN-3C, uyscteurenshocts 10 en. FOCTa.
Bymara wmacwra6no-koopaunathas mapke T1JIH T'OCT 334-73.

* — TlpeneabHo noNyCTHMBbE KOMUEHTPauWHW XHmH4eckux pewecre B nouse (1K)
Ne 3210-85 ot | ¢enpans 1985 r., M3 CCCP
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PeaktuBn H pacTsopnl

Boaa anctunnuposannas no FOCT 6709-72.

Sruaosuii cnupt, X.4., FOCT 5962-51.

Oxuch amomunus, AlOs, cnd. anu ou.

Oxuce pHcmyta, BiO3, cnu. win o.4.

OxHucb repmannsn, GeOsz, cn.u. HIH 0.4,

Oxuchb xeneaa, FeoOs, cnu. uau o.4.

Oxuce Marnus, MgQO, cn.u. Hax o.u.

IsiTHOXHCE cypbMul, Sb2Os, cnu. HAK o.u.

HByokucb kpemnua, SiOz, cnu. HAA oM.

Oxuch unHka, ZnO, cn.4. WA o.u.

Yraexkncank natpuhi, NaxCOs;, cny. uan o4,

Yraekucasit kanuf, K:COj, cn.u. HAH oM.

CepHHKcTOKHCaMH HaTpHit (Geasonuuii), NapSOs, Xx.u. way u.pn.a.

CepHOBATHCTOKHCALIH HaTpHit  (rHnocyabduT), Naz$;0;- ‘5H,0,
X.4. HIH Y.j.a.

BpomucTuiit kaani, KBr, x.u. uan u.a.a.

Xnopucteihi ammonni, NH,Cl, x.u. wan w.a.2.

THAPOXHHOM, X.4. MK 4.4.8.

Metoa, x.u. uau 4.p.a.

IposiBaTenb ans maacTHHOK. [IposiBHTeNb COCTOMT M3 ABYX pacTBO-
poB A u B.

Pacreop A. Meton — 2 r, cyabpur natpua — 52 r H ruppoxu-
HOH — 1l r pacTBOPSIIOT B yKa3aHHOH nocieAOBaTeNbHOCTH B Kanbe
€MKOCTbIC | /1 cHauajsa B HeGO/BUIOM KOJHYECTBE AHCTH/JIHPOBAHHOM
BOAHW H O6BEM JQOBOASAT A0 METKH.

Pacreop B. 44 r cepuucTokncaoro natpua (6easoanoro) u 2 r 6po-
MHCTOrO0 KaJIHfl pPacTBOPRIOT B HeGOJbIIOM 06G'béMe AHCTHAJHPOBAHHOI
BoAb B KoJi6e emMKocTbio 1 1 H 06BEM AOBOAST [0 METKH.

IIpHroToBNeHHuIE PacTBOPbl XPAHAT B NOCYA€ H3 TEMHOrO CTeK1a B
CyXoM npoxJaaHom Mecre. Ilepen ynorpeGieHHeMm pacTBOPpm A u B
CMELIHBAIOT B COOTHOIMIEHHH 1:1.

3akpenuteas: 300 r runocyanpuTa HaTpust H 30 r XJOpUCTOro am-
MOHHAL PAcTBOPSIOT B AHCTHAJIHPOBaHHOM Boae B KoaGe eMKocTbio | .1
H pPacTBOp JOBOASAT A0 METKH.

Or6op npob
Or6op npo6 nouBH aHajorHYeH ONHCAHHOMY B METOAHKE Onpelene-
HHH NMOABHXHKIX q)()pM MEAH, HHKEJIS1 H UHHKa.

Xoa ananam3a

a). INoproroBkxa npo6 NOUBHL.

TNocrynuBmue B Aa6opaTopuio o6pa3ub NOYBL AOBOAAT AOC BO3-
AYUIHO-CYXOrO COCTOSIHHSI, OCBOGOKAAIOT OT NOCTOPOHMHX BKJIOU€HHI
(XOpHH, KaMHH H 1p.), Pa3MHHAIOT PYKaMH KPYNHbE KOMKH H MpOCeH-
BaloT Npo6y NO4YBH uepe3 KanpoOROBOE CHTO C AHAMETPOM OTBEPCTHit
I mM. Ocratok u3 cuta nepecninaiot B ¢apdopoByw CTynKky n Tam
Pa3MenbyaloT, 3aTeM CHOBA NPOCEHBAKNT. DTy ONEPAUHIO NOBTOPSIOT
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o Tex mop, mMoKa Becb o6pasel, He npolifer Yepe3 curo. ElpocesiHnylo
TAKHM 006pasoM MOuBy TILATENAbLHO NEPEeMEWHBAT, 3aTeM OTOHpalOT
cpenHuii o6pasen (5—10 r) ana eine Gonbwero pasmenbHeHHA, KOTO-
poe NpoBOAAT B aratoBod crynke. [TouBy HeGOALWHMH NOPUHAMH (No
0,3—0,5 r) BCHIAIOT B CTYNKYy H pa3sMeab4anT RO nyapoobpassoro
coctosiuus. [Tocne paamenbueHHs seck ofpasell CHOBA TIlaTebHO mepe-
MeUHBaOT ¥ XPaHAT B GioKcax B 3KcHKaTope.

6). IlpKrorosneHse 3TasiOHOB.

Jlna npuroToBneHHsi STANIOHOB HCMOVIL3YIOT OCHOBY Chefylollero
coctaBa: SiQ; — 69 r, FeO3 — 5 r, KsCO; — 3 r, MgO — 5 1,
N82C03 —3r, AhOa — 15 r.

CocraBHbie 4acTH OCHOBM, KaXAyl0 B OTAEJNBHOCTH, TIllaTeNbHO
NepeTHPAIOT B araToOBOM CTYNKe H NEepeMeluHBalOT B CTEKAsIHHOK GanKe.
3atem ocHoBy npoKanupaloT npH 1100—1200°C B tevenne 10—12 va-
coB. [locne MpoOKanWBaHWA OCHOBY CHOBA TILATENbHO NEPETHPAOT B
araTOBO# CTynKe.

[Asi NpHroTOBsieHHA HCXOAHOro (KOHUEHTPHPOBAHHOrO, 3aNMacHOro)
3T4/I0HAa CypLMa B OCHOBY BBOAMTCA B BHie MATHOKHCH (SbaOs) B ko-
anuectse 1% (mo meranny). INoaydeHHw# TakKM 0O6pa3oM KOHUEHT-
PHPOBAHHBIE 3TANOH NEPETHPAIOT B araToROH CTYNKe, H3 HEro IMOTOBAT
cepuio paBouKX ITANOHOB MyTeM NOCEAOBATENbLHOrO pa3GaBiieHHA OC-
Hosoli po 0,0003% (1,0—0,33—-0,11—-0,037—0,010—0,004—0,001—
0,0003%) .

B). Iloaroroeka GydepHoi cMeck.

ByjepHyio cMech FOTOBAT Ha OCHOBE OKHCH UHHKa, Ha 100 r Koro-
poit nobasasercst 0,05 r okucu BHcMyTa u 0,0015 r okucH repmaHus
(BHyTpeHHHe CTaHAApTH), BCIO CMeCh TLATEIbHO NEPeTHpalT B ara-
TOBOH CTyNKe H XPAHAT B CTEKASIHHOM G6IOKCe C MPHTEPTON KpHILIKOA.

70 mr sranoka waH npobul u 140 Mr GydepHofi cMecH ¢ BHYTpeH-
HHMH CTaHJapTaMK pacThpaloT B TeueHuwe 15—20 MHHYT B araTomofi
CTynKe. 37Toff CMEChI0 METOAOM «MOKAHHfA3> HANOJHSIOT KaHalbl Yroib-
HBIX SJEKTPOROB C JHAMETPOM OTBEPCTHA 4 MM, ray6uHOll Kpartepa
3 mM, TonuwuHof cTeHOK 1,5 MM (Bepxuue 3AEKTPOAH 3aTO4EHH Ha
KOHYC).

AHaJIMTHYECKHMH MapaMH CNeKTPaJNbHBIX JHHHA cayxkaTt (HM)

Sb259,8 Sb259,8 Sb265,2 Sb265,2
Ge259,2° Bi263,7° Ge259,7 Bi262,7

IMoxroroeky npr6opa NPOBOAST B COOTBETCTBHH € pabouell HHCT-
pyKuue#t, nas qerc BkaouaoT cnekrporpadp JAPC-13. AudpakuHontan
pewetka 600 wr/MM nopepryTa Ha obaacTe cnekrpa 258,0 um. Wnpu-
Ha wmead — 0,03 mM. HcTounukoM BO3GYXAEHHS CIyXKHT Lyra nocTo-
FIHHOrO TOoKa c cHaof Toka 10 A, nanpaxenuwem 220 B, paccrosmue
MeXAy ssiektporamMH 2 Mm. JxcnosHuks 60 cek. PerHcrpaus cnekr-
poB OCylllecTBJARETCA Ha ¢oTonnactHHKax. KsagpaTHunan omuGka on-
peneneuus — 209%.
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Kasubposounuifi rpadux

KoaHyecTBEHHOE ONpeneneHHe cypbMH B Npobax MPOBOAAT no Ka-
AHGPOBOUHOMY rpadiHKy, MOCTpoenHOMY B KoopauHartax AS/lgC. [as
€ro nocTpoeHusl Ha (POTORJACTHHKY BMecTe ¢ NpOGaMM CHMMAIOT CreKT-
pbl He MeHee 5—6 3TaNOHOB ¢ 3aJlaHHBIMH KOHLEHTPAUMSAMH CYPbMH,
OXBaTHBAIOIWKHMH BECh AHANA30H NMpeANnoaaraeMuX KOHUEHTPaLHH cypb-
MH B nouse.

TNOTHOCTL MOuEpHeHHNl aHANIKTHYeCKON NHHHH CYpbMB B 3TajNiOHaX
(Sswar) M AHHKA 51eMEHTOB cpPaBHeHHA (Scp.) 3aMepsilOT HA MHKpodo-
TOMeTpe H pasHocTh HX (AS) oTkAaAHBAT MO OcH opaskar. Ilo ocw
a6CLHCC OTKAAAHBAIOT KOHUEHTpPALHH CYPbMbl B 3TafoOHaX, BHPaXKeH-
Hble B aorapudmrueckom Macwrabe (1gC).

Kohuentpauuio cypbMsi B npobe (Mr%) Haxoasit no ocu abcumce B

royKe nepeceyeHufl €€ neprneHguKynapoM, ONyLEHHHM H3 TOYKH HA KDH-
30H rpadmHka.

Pacuer ananusa

Kokuentpaunio cypumut 8 nouse (C Mr/kr) BHYHCARIOT no top-
Myae:

C= % Mr/Kr, rae:

A — KonH4ecTBO BewecTBa B Mpobe MOMBH, MK,
B — Bec ananuakpyemo#t npo6u noysw, r-

METOAMKA ONPEAENEHNA MELRH, HHKEJA,
IKHHKA (moasuxmme gopuni) B NOYUBE*

ATOMHO-ABCOPBLUIHOHHBIN METOI
Tlpusuun u xapaxTepHcTHKAZ MeTORa

Onpegenente OCHOBAHO HA H3BJEHEHHH META/JIOB H3 MOYBH H H3-
MEpEeHHH BEJIHYHHB ATOMHOrO NOMJIOWIEHMA MeAH, HHKeAA, UHHKA NpH
HCNOAb3OBAHHK JIaMn ¢ MOJBIM KaToaoM W CHjae Toka 15, 30, 30 MA
Ha pauvax BouaH 324,7—213,9—-232 HM coOTBeTcTBeHHO.

Ipenen o6HapyxeHua ana Mexu 0,08 wmxr/ma, Ans  Hukens
1,0 Mxr/ma, aan uneka 0,05 Mmkr/MJ, pacrBopa mpoGhi

J1nana3oH H3MepfAieMbHIX KOHUEHTpauui: A1 Meau oT 2 Ko 25 mr/kr,
st wukennl or 3,36 no 42 wr/xr, ann uunka or 18,4 Ao 25 Mmr/kr
NOYBHL.

Onpezgenentio NMPaKTHYECKH He MEWIAT APYrHe TsKeJdble MeTasbl.

* — llpeseapio ponycTHMMHE KOHUEHTPALHE XHMH4YeckHX pewecTd B nouse (T14K)
Ne 3210-85 ot 1 $penpann 1985 r.,, M3 CCCP
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Aunnaparypa % nocyaa

CnexkTpopoToMeTp aTOMHO-a6copGUHOHHLIA.

Cura KanpoHoBHe C AHaMeTpoM sueek 1 mMm.

Annapar anA BCTPAXHBaHMS.

Kon6s KOHHYECKHe IIHpOKOropsinle emkocTolo Ha 100 ma mno
rOCT 1770-74.

BopolKkH cTek/IfHHHE NuaMerpoM 5—7 cM.

Baus BoasHas.

DunapTpel  6yMaxKHbie 6e330/bHBle, <«CHHAA JeHTas, MPTY
6-09-2411-65.

Ilunuer.

Bech naGopaTopHbe TexHHUYECKHE.

PeaxTHBL H Pacreophi

Bona auctuansposannas no N'OCT 6709-72.

Boaa 6uancTeaaHpoBanHan. Flcnoab3yioT AAfl NPHIOTOBAEHHA pacT-
BOPOB H CTAHAAPTHHX 06pa3uos.

Connunas kucaora, FOCT 3118-67, x.u., pas6asnenuas 1:1.

¥kcycnan kucaora, FOCT 61-75, x.u., o.c.u.

Aszotnan kucnora, FOCT 4461-67, x.u., 36%.

Cepnana kucaora, FTOCT 4204-66, x.u., pasGaenaennan 1:3 u 1:5.

Ammuak soaunh, TOCT 3760-64, 25% pacteop.

YkcycHokucaui ammonusi, TOCT 3117-68, u.p.a., 1 u.

LnHK meransnuyeckuhs, FTOCT 989-75. ‘

OCHOBHOH CTaHIapTHHA pacTBop ¢ comepxaHuem 100 MKr/ma
UMHKa.

0,100 r yHcTOrO MeTansHueckoro UuHKa pacteopsiior B 2 ma HCI
(1:1) B mepHOfi KOnGe eMKOCTBIO | /1 M O6BbEM AOBOAAT N0 METKH.

Pa6ouni cTanpapTeRi pacTBOp ¢ copepmanuem 1 MKr/ma ©
0,5 MKr/Mi uUMHKa FOTOBAT COOTBETCTBYIOLUHM pa3babBjieHHEM OCHOB-
HOTO CTAHAAPTHOFO pacTBOpa. PacTBOPH HCNMOABL3YIOT TONBKO CBeXKe-
NPHroTOBJIEHKbIE,

Menb cepHokucaan, TOCT 4165-68.

OcHOBHO# CTaHAAPTHH# PAaCTBOP CEPHOKHC/ON MEAH C COACPIKAHHEM
100 mKr/ma meau roroear pacteopennem 0,393 r CuSO,- 5H:0 B
KonbGe emkocThio 1 5. HaBecky pacTeopsioT cHavana B HeGOMbLIOM
KoAiuyecTBe GHAMCTH/IHPOBAHHOM BOAH, NOAKUCASIOT | Ma CcepHoit KHc-
Aot — (1:5) u moBoasiT pacTBOp nO MeTKH BOAOM.

PaGounii ctanaapraufi pacTBop MeAH ¢ coaepxanveM 1,0 MKr/ma
H 0,5 MKr/MJ1 roTOBSIT B NeHb anajau3a pasbaBieHHeM OCHOBHOIO CTaH-
JLapTHOrO pacTBOpa BOAOH.

Hukenw, u.n.a., npoBosnoka.

Ocuoshoft crannapThuift pacTeop HHkeas. Pactsopsior okono 1,00 r
HHKE/ieBOi NpOBOJOKH B- 15 ma 35% as30THOA KHCIOTH, RoGaBafAloT
5 mn pas6abnennofi (1:3) cepHofi KHMCJIOTH H BHIIAPKBAIOT A0 MOAB-
nerus Gennx napos. OcTaToK pacTBOPSIOT B JAHCTHANHPOBAHHOA BOAE
B MEpHO# Konfe H PacCuHTHBAIOT COAEPMaHHe HHKENSl B M pacTBOpa.

Pa6ouunii crampapTHu@i pactBop ¢ copepxanvem 1,0; 05 &
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0,25 MKr/mMJ1 HHKeNs rOTOBAT COOTBETCTBYIOLUHM Pa36aBJieHHeM OCHOB-
HOI'O CTaHAAPTHOFO PacTBOpa B JAeHb aHa/H3a.

AueraTHo-aMMoHkitHKE 6y¢pepunit pactsop ¢ pH 4,8. las npuro-
ToBJeHHs | i Gydepuoro pacteopa Gepyr 108 ma 98% ykcycHodi kuc-
JIOTH, pa36aBaAT GUAKCTHANHPOBAHBONH BOAOA A0 800—900 Mma, npu-
auBaloT 75 Ma 259§ BOaMOro pacTBOpa aMMKaka, MepeMelKBaioT,
H3mepsoT pH H, eciH Heo6xoa¥mo, ROBOANT ero A0 4,8, mocne uero
pacTeop A0BOAAT [0 | 1 GHAKCTHANHPOBAHHOR BOIOMH.

AueraTHo-aMMOHHKAHBA Gydepuniii pacteop ¢ pH 4,6 rotosaT cae-
RyousM o6pasom: 115,6 r ykeycnoro aMMoHHs pacTBopsioT B 1,5 &
JHCTHANHPOBaHHOR Boab; 171,4 Ma yKCyCHOM KHCAOTH PacTBOPAKT B
3 /1 IHCTHJUIHPOBAHHOM BOAM; NOJyYeHHble pacTBOpH CJHBAIOT BMECTe.

Auveruned B 6annoHax ¢ pesyKTOpPOM.

Ot6op npo6 nousn

Ha teppHTOpsH, nognexaulefi o6csieA0BaHHIO, BHOHpAOT naollan-
KH C OLHOPOQHMIM MOYBEHHHM H PACTHTEIbHHIM NoKpoBom. C BhGpaH-
HOM MJOULAAKK OTGHPAIOT CMeilaHHbIA O6Gpa3ell NOYBbl, COCTOALLIHA H3

NATH TOYEUHLIX NMPOO, BaSITHIX NO METOAY KoHBepra. IlpoSu orGupalor
Jonarofl KA GYPOM Ha rayGHusy naxotHoro caos. Kaxayo Toueunyo
npoly TUlATENLHO NEpPeMELHBAT H /I COCTABJBHHA CMElIAHHOA
npolui 0TGHPaT KakoR-EHOYAL MepKOR (6aHKa HJH CTakaK) HeOoJub-
moft o6bem (oxoso 200 r) NOYBH H BHCHNAKT B HHCTHR MemOYeK.
Ha Becex ornenbibix o0pasuos B cMellaHHylo npoly AOIKHKO NOMACTb
NPHGAH3HTE/ILHO OAMHAKOBOe KOJIHYECTBO No4ski. Bee nsrk npo6 ccl-
nalT BMECTe, OCBOGONAAIOT OT KamHel, KopHell M APYrHx BKmouenufl
H TWateJsHo nepemewnBaloT. M3 ofefl Macchl METOAOM KBapTOBa-
HHA1 oT6HpaoT Okoyio | Kr nouBH, YNaxoBLBAT, MAPKHPYIOT, 3anod-
HSIIOT CONPOBOAKTENBHLIA TA/IOH, BMECTE ¢ KOTOpPHM Mpoba oTchiaercs
Ha aHanu3 B Jsaboparophio. [lpu orGope npol mouHH H NOAroTOBKE
HX IJJfi aHaJH3a TIMATEJBHO CAEASAT 33 TeM, ytoObl Obina HCKAOUEHA
BO3MOKHOCTE 3arpsi3H€HHA MOUBAW TAMEJBIMH MEeTaJJIaMH.

Xopn aHan#3a

IToctynuBmke B naGopaTopkio o6pa3unl NOYBH AOBOAAT A0 BO3-
AYIIHO-CYXOrQ CORTOSIHMSI, PA3MMHAIOT PYKAMH BCE KpYyMHble KOMKH,
3aTeM KBapropaHHem OTGHpawT npoGy macco#t 200 r B npoceusaior ee
yepe3 KanpoOHOBOE CHTO C OTBEPCTHAME sideek 1 MM.

Medo u yunk. 5 r BO3ZYWIKO-CYXOH ROYBH MOMEILAIOT B KOJIGY eM-
Koctbio 100 ma, npunnBator 50 mMa aueratHo-Gydeproro pacrsopa ¢
pH 4,8. Cycnessnio B36antsiBaior 1 uac WJAH OTCTAMBAIOT B TeYEHHE
cyToK. BHTAKKY QHALTPYIOT uepes cyxofi ckiaayarnfi ¢uanrp. Ilep-
BHI¢ TMOPLUKH (GHALTPaTa OTOPACHBAOT, B NOCAEAYIOLIHX ONpPeLessioT
MeAb H IHHK.

Huxeas. TlpoGy nousn Maccofi 5 r (NOArOTOBJEHHYIO KakK ONHCa-
HO BHille) nomewar B xonly emkoctoio 100 ma. K npobGe nobasamor
50 mn anerarno-ammonsuiinoro Gydepuoro pacrsopa ¢ pH 4,6 1 Buinep-
XKHBAKOT Ha BOAsIHOR GaHe npr remnepatype. 90°C B Teyeuue 20 MHH.
BuTaXKy OHALTPYIOT 4Yepe3 cKmanvarblR uALTP (cHHAR JAenTa).
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Ilepanie nopums ¢uaAbTPaTa OTGpPACHIBAIOT, B NOCAEAYIOINHX Onpene-
JISIIOT HHKeJb.

AromHO-a6copGunOoHHLIA cneKTpodOTOMETp rOTOBAT K paGore B
COOTBETCTBHH C HHCTPYKuMeH. YCIOBMSI AASl onpejefeHHda COeLHHe-
HHl HHKeJS, LMHKA H MeAH npuHbBexeHu B Tabauie.

Merann | Dauna sost- | Foprousnit raz | a3 okuc- { Ten nnaMeHH

HH, HM JHTENb

Menn 3247 AuneTrnen, Bosayx, OxucnauTenbHuiH
1 at™m 1 at™

unk 213,9 TO Xe TO Ke TO Xe

Hukens 232,0 —— —_—— ——

Ons ananuaza B npoGHpKY BHOCAT 10 Ma npoGu, B KOTOpYIO Omyc-
KaloT cBOGOAHH KOHEW pacnuJIHTeNs CneKTpohoTOoMeTpa H H3Meps-
10T ONTHYECKYI0 IUIOTHOCTh PacTBOpa. KoanuecTBeHHOE OmpeAe/ieHHe
NPOBOAAT MO KaAHGPOBOMHOMY rpadHky.

KanuGposousuii rpadux
KaanbpoBounuft rpak CTPOSIT B ReHb aHANH33 AAR KaXKAOFO

MeTajla B KOOPAMHATAX <«NOKa3aHHA mNpHGOpa, eA.-KOHUEHTpauHs
Merajuia, MKF/MJ».

Oas nocTpoeHdss Kaak6poBouHOro rpadkka HCMOAbL3YOT CTaH-
napTHHE pacTBoOpH ¢ KonuenTpauweh 1,0; 0,5 u 0,25 MKr/ma.

Pacuer anaansa
Ias nepecdera va | Kr noubm:

a-

C=

Mr/Kr, rae:

a — KOHLEHTPaUHs MeTamna B npoGe, B3ATOA LISl aHAKH3a, MKT/mn;
V — obvem xuHakoii npoGu GydepHoro pacTBopa, B3AITHA a5l ofpa-
60TKM npo6bl NOuUBLI, MJ;

8 — HaBecKa No4YBH, B3ATAA RJR 8HanH3a, r.
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METOAHKA ONPEAENEHRA MHKPO3JIEMEHTOB B NOYBAX*

Onpenenense NOABHXHEX GOPM MHKPOSAEMEHTOB
B KapSoHaTHHX H HexapSoHATHBIX NOYBAX

IIpunyun meroda. FloHoobMerHble ¥ Ci1a6OKHCIOTHOPACTBOpHMble
¢dopmbi Mukpossementos Cu, Mn, Zn, Co, B # Mo uspaekawoTcsi u3
nousn nytreM ofpaGoTk# ee l-H pacTBOPOM a30THOKHCJOrO Kanus
(KNOj), pH cpean Kkoroporo pashsiercea 3,0 (coOTHOLIeHHe MOYBH K
pactsopy 1:10). B noayueHHOR BHITSIKKE ONpERENSIOTCH BCE YNOMsl-
HYThie Bhlle 6 MHKPO3JIEMEHTOB B OTJE/]bHOCTH.

[pH HCCAEROBAHHH HEKAPGOHATHLIX MOYB PACTBOP a30THOKHCJOrO
kanua (1-u KNO;, pH-3) npuMensierca nas obpaGorky nous 6e3 u3-
menenus. [Ipx HccnenopaHHH ke KapG6OHATHLIX MOYB K pacTBopy |-
a30THOKHCHOro Kajaus npH pH-3 nobaBasercs sKBHBasneHTHOE KOJH-
YecTBO a30THOA KHCJIOTHI COOTBETCTBEHHO KOAHYECTBY KapGOHATOB B
NoYBeHHOf HaBecke.

Briunc/ieHHe KOJIHYeCTBA a30THOR KHCJIOTH, Tpebyemol Ha He#T-
panuzauunio CaCO;, copepkameficdi B NOYBEHHON HaBecKe, NMPOH3BO-
JAMTCA COFJIACHO MPOTEKAIoLleMy NPH 3TOM XHMHUECKOMY Mpoueccy:

CaCO3 + 2HNO;3; = Ca(NOs)2 + H,O + CO: -

B arom npounecce 100 r CaCO; (rpaMm-MolieKysia) COOTBETCTBYET
125 r (rpaMm-monekyna) asorHoft kHcnoThi, a onHomy rpammy CaCOj
coorsercrByer 1,26 r a3oTHOH KHcaorhl. TlpeanosloXHM, uTo B HCChe-
nyemoll nouse cojepxanHe KapGoHatos paBHsiercAa 159, torna 8 40 r
NOYBH, B3ATOR MJIAi NOJNIYYEHHS] BHTSAXKKH, KoauuectBo CaCOj; Gyner
{15X<40)

(100)
6yerca 6,56 r (1,26)X6) asornofi kucnorh. Takum ofpasoM, Hafzen-
Hoe KoauuecTBO 7,56 r a3OoTHOM KHCAOTH ZONOJIHHTENbHO AOGaBASETCS
K 400 ma -4 pacTBOpa asoTHOkHcaoro kanus npu pH=3 nns obpa-
60tk 40 r noussl.

Iloozoroexa nousw k¥ anasusy. YUs o6pasna nousnl pecom 0,5—
1,0 xr npsrorosasnoT cpeanwolo npolGy okoao 200-—-300 r. [ins s3toro
npoGy BO3AYIIHO-CYXOfl MOYBH, NMPOCEAHHYIO Yepe3 CHTO C OTBEPCTHAMH
1 MM, pacTénalor Ha Gymare TOHKHM cJioéM B BHJ€ MPSAMOYrONbHHKA
(cnoft nosxen GuTb paBHOMEpHHM). 3aTeM KBagpaT AEIAT WNATENEM
NO AKArOHaJH HA 4eTHpe YacCTH, ¥3 KaXAOi yacTH Gepyr no onHo#
nonoBs#He W CMEWMBAIOT, NOMEWAOT B KOPOOGKY (HJIH 3aBepTHBAT B
6ymary). B panbhefitueM u3 3roro ofpasua 6epyt HeOSXOAKMOE KOJH-
4ECTBO NOYBH H MOTOBAT BHTAMKKY [ANR ONpeleNeHHA MOXBHKHHX GOpM
MHKPO3/IeMeHTOB.

paBHATbcA 6 r , ANA NoiHOK HeATpanH3aUHK KOTOpO# Tpe-

* — MeTOoAHYECKHEe PEKOMEHAALUHH N0 THIHEHHYECKOA OlUEHKe JeHLHTA MHKpPO3Je-
MeHTOB (KoGaJbTa, MEgR H MApraHua) B PAsJHYHHX THNAX MOYB H ONTHMHIAUKA HX CO-
Aepxanun B o0Lexrax oxpyxawoweh cpean Ne 1403-76, M3 CCCP
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llpuzoroeaenue 1-n KNO3, pH=8. 101 r xumuuecku uuctoli COnH
a30THOKHCAOro KajHfi MomelllawT B 1 JuTpoBYyio Kon6y, 3aJHBAIOT OKO-
a0 600 Ma MHCTHAMHPOBAHHOR BOAB H pPAcTBOPHIOT. 3areM K MeMmy
aoGasasior 3,3 Msi a30THOA KHCAOTH (ymeabuuili Bec — 1,4). Conep-
XKHKMoe KOIGHl mepeMellHsaiT H NOBOAAT A0 METKH AHCTH/HPOBAHHOM
ponoit, pH Takoro pactBopa pamkfieTca 3. DTOT pacTBOpP NpPHroaeH
LA MPHrOTOBNEHUR BHITAKKK H3 HekapOoHaTHHX MOYB.

Jnsi NPHrOTOBJAEHHS BHTAXKKH H3 KapGOHATHHIX MOMB HCMOJNb3YeTCs
ITOT XKe oAHOHOpMAaNbHLEA pacTBop KNO; pH=3, nxws c nobasnenuem
K HeMYy JOMOAHHTE/bHO 3KBHBAJEHTHOrO KOJAHYECTBA A30THOM KHCJO-
T, cooTBeTcTBeHHO coaepxaileMy CaCO; B nouBenHOl HaBecke (Bbi-
YHCJIeHHE KOJHYECTBA KHCJIOTH CM. BhILLE).

MpuroToBaenue BLITAXKKY U3 HexapGoOHATHOR NOYBH

1. HaBsecky 4U r BO3ZyLIHO-CyXOf NOYBH, MPOCEAHHOH 4epe3 CHTO
C OTBEPCTHAMH B | MM, NMOMeLlaiOT B KOHHYECKYIO KOAGY eMKOCTBbIO
450—500 ma. 2. B koa6y c noumoii npuaueaior 400 Ma 1-H pacteopa
asoTHoKHcaoro xaaus pH-3 W B36anTumBalor B reuenue 7| yaca. 3. JKua-
KOCTb ¢ MOYBOR QHIALTPYIOT Yepe3 cKiamuaThit (Ge3azonbHuifl) GHILTP
B YHCTYI0 Kosiby, 3aTem Bech PHALTpaT nepeHocAT B papoposyio yaui-
Ky o6bemom 500 ma, KOGy CNONACKHBAIOT ZHCTHAMRTOM. EC/H BHTAK-
Ka (GuibTpaT) OKaMEercsi Mpo3payHol, OrpaHMYHBAIOTCH YNapHRAHHEM
ee 1o o6bema — 190—195 ma, 3atem nepenocar B 200 Ma MepHYIO
KOJIGOMKY H NOBOASIT AMCTHANKPOBAHHONR BOZOR no MeTkH. B caywae
#e OKpalleHHOR BHTAXKH B 4alWkKy ¢ ¢uabTpaToM JA0GaBASIOT
4,5—5 Ma (ecnH BWTSXKa CHIbHO OKpawena 10—12 max) 30% nepe-
KiHcH BoaopoAa H 3,5—4 MA KOHUEHTPHKPOBAHHOA A30THOMA KHC/OTH,
3aTeM pacTBOp, Harpesas, ynapupalot nocyxa. Cyxofi ocTatoK pacTBo-
psiloT ApHMepu0d B 100 M AHCTHANHPOBAHKOA BONH K NEPEHOCAT B
MepHyo Konbouky Ha 200 mn, cnoniackHBas uawkKy AMCTHIAATOM He-
CKONIbKO pa3, AOJHBAKT KOAGOUKY 4O MmeTkdH. M3 npHroroBneHHo#
Npo3payHOH BHTAXKH 6EpyT HeoOXOZHMOE KO/IHYeCTBO AAS onpeaene-
HHAl NOABHXKHHX (OPM MHKPOSJNEMEHTOB B OTAENLHOCTH C CONPOBOXJe-
HHEM KOHTPOJLHLIM ONHTOM (CBHAETENR).
llpuzorossenue smrsaxiKu u3 xapboHarssix noYs R QPEAEJEHHE B
NpOK3BOZHTCA TAKHM OGpasoM, KaK ¥ MpH HeKap-
GOHaTHHIX NOYBAX, TOJLKO C TeM pasjnuseM, 4TO NPH 06paGoTKe
noysH K 400 ma 1-u KNOs pH=23, BanaToii ann o6pa6oTku 40 r mnou-
BH, NOGABJSAETCA YCTAaHOBJIEHHOE KOIHYECTBO a3O0THON KHCMOTH, COOT-
BeTcTBE€HHOE conepxannio CaCOs B 40 F nouBeHHOR HABECKH.

Onpeneaenne MHKDOSJIEMEHTOB

UnpefenielHe NOABHXHLIX (POPM MHKPOS/IEMEHTOB B MOYBEHHOR
BLITAIXKKE MO NPELIOKEHHOMY METOAY NPOH3BOAUTCH (POTONIEKTPOKONO-
PHMETPHYECKHM CIIOCOOOM.

Mapranen onpegensiercsi — nepcy/ibaThbiv, MeIb — AHITHALH-
THOKapGOMaTHEM, KOGaAbT — HHTPO30 — R coawlo, Monubaen — po-
JaHHAHEIM, UHHK — JOHTH30HOBbiM, GOp — KAapMHHMBIM HMJHM HOAO-
METPHUECKHM MeTOJLaMu.
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BolunciieHne pesy/bTaToB aHaAK3a NMPOM3BOZHTCA MO NPAaZYHPOBAH-
HOMY FpaMKy COCTABJAEHHOMY /ISl KaxkKAOro 3/eMEHTAa Ha OCHOBE
nokasarenei GapaGana (OTOITEKTPOKOVIOPHMETPA HAK KOJOPHMET-
pHpOBaHHH 0GpAa3LUOBHX CTaHAAPTHLHIX pacTBopoB. Kaxuas cepusi ana-
JM3a JONNH2A KMeTb KOHTPOJIbHOE onpexeneHHe (CBHAETENL), OKOHYA-
TEJILHOE BHYHC/ICHHE NMPOH3BOAKTCH 32 BLIMETOM NOKA3aHHH KOHTPOIb-
HOro onpesesnierus (CBMAeTeNb) B Mr Ha 1 Kr mousH.

Ecns KonopHMeTpHpOBaHKe MPOM3BOXMTCA METOAOM CPABHEHHS, T.e.
ONpeNeAAIOT ONTHYECKYIO MJOTHOCTD HCCAENYeMOTO H 0GpasuoBOrC
pacTBOpOB, TO BHYHC/IEHHE Pe3y/bTaTOB MPOH3BOAMTCH N0 GopMyJe:

A,- C- 1000
= M3 B MHKAJHrpamMmax Ha | KrC MOYBH.
A-H
A — onTHyeckasi MJAOTHOCTb HCC/elyeMOro pacTeopa; A; — ONTHye-
ckafi NAOTHOCTL o6pasuoBoro pacteopa; C — KOHUEHTpPauua 3Je-

MeHTa B 0Opa3uoBom pactsope B 1 mr, (0,1 mr Ms B 1 Ma); H — Ha-
Becka nousnl B rpammax; 1000 — gnfl nepesoja HCKOMOro 3JeMeHTa
Ha 1 xr.

Onpeneneline NOABHKHOrO Mapranna

1. H3 npuroroB/eHHO% BHITSXKKH 6epyt 10 MA, noMewalor B cTa-
KaHYHK eMKocTeio 50 mui K Hemy npuaupalor 0,3 ma HSO4, 0,5 ma
85% HiPO, u 2 ma 1% pacteopa AgNO; (a B BLITSKKE H3 3aCOMeH-
HbIX AOYB 5—8 Ms), €ciH NpH 3TOM NOABANCTCA MYTb, KHAKOCTb
GHABTPYIOT (STO HAGMIOZAETCA B BHTANKKAX 3ACOJEHHLIX NMOUB).

2. g‘raxauuux C JKHOAKOCTbIO HArpesalT, H B FOPAMYI0 JXHIAKOCTb
npuGaBasiior B 2—3 mnpHemMa cosib mnepcynbhara aMMoHHA (OKOJMO
0,8—0,9 r) u kKnsATAT B TeweHHe 2 muH. [Ipu aroM, ecar Hmeerca map-
raHei, JXHIKOCTb NpHOGpeTaeT PO30OBYKO OKpacKy.

3. Mocne oxnaxaeHKs XHAKOCTL NEPeHOCAT B 25 MA  KONBOUKY
M AOBOAAT KO METKH AMCTHJIIHDOBAHHOH BOZOfM, NMepeMelHBAIOT KHA-
KOCTL B KOJI6e H KOJOPHMETPHPYIOT 3€MeHHM (PHALTPOM.

4. TIpy KOIOPHMETPHPOBAHHK CPaBHHBAIOT OKPACKy HCALITYEMOro
pacTBOpa ¢ OKpackof cranaaprHoro, coaepxaiero [,2—3 ma obpas-
OBOrO pacTBopa passejeHHON B oO6beme 25 ma. CozepxaHHe NMOABHIK-
HOr0 MapraHua BHYHCJIAIT B Mr Ha | K BOSAYWHO-CYXOH MOYBH.

Mpurorosaenue o6pasuoOBOro pacrsopa

I. U3 0,1 u pacteopa KMnO, Gepyr 91 ma nomewaior B8 4HCTYIO
nocyny emxocthio 500 mi1, pasbapasior 40 300—350 Ma AHCTHARKPO-
BanHoH BOROR (nBaanl neperHaHuoft).

2. K HeMy mMpHIHBalOT NO cTeHKaM cTakana 20 ma H2SOQ, yzenn-
Horo Beca 1,84, OCTOpOXKHO NepeMeIIHBAIOT KHAKOCTb H NPHGABASIOT
no xannsamM 109 -uuit pactBop cynnura HaTpun (NagSOs) no nactyn-
neHusi o6ecuBEUHBaHHSA.

3. Ipospaukbifi pacTBOp KHNATAT A0 Hcueskosenus 3anaxa SO,
OXJIAXAAIOT, nepeHocAT B | a1 KonGy H pasGaBAAIOT ABaXKAW NEpErHaH-
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Hoit H;O. B | M Takoro pacrBopa cofiepxkHrcs 0,1 mr aByxBasieHT-
Horo mapraina (Mn*?).

4. JIns nNpHroTOBNEHHA CEpHH 3TaNOHHLIX PacTBOpOB GepyT H3 06-
pasuosoro pacrtBopa no 1, 2, 3, 5, 8, 10, 12, 13, 15, 18, 20 ma, nome-
ILAIOT B XHMHYECKHe CTaKaHH, eMKOCTbIoO 50 mJs, 3aTeM NPHIHBAIOT
B KaMapif cTakaH GHARCTHANAT a0 ob6bema 20 mJ, nocse yero nprGas-
asior 0,5 mn HaPO, u 0,5 ma 1%-soro pacrsopa AgNO;, narpesaior
H BHOCAT RO nopunam 1—2,5 ma1 nepcysabdpara ammoHus, kunarar. Ox-
JIaXKAEHHbI pacTBOP MEpPeHOCAT B KIGY eMKOCThIO 25 MJA JOBOAAT RO
METKH OHAHCTH/JIATOM, XOpOILO MEPEMELKBAIOT H KOJOpHMETPHpPYIOT
3esieHbiM GuabTpoM. Ha OCHOBaHHH NONYYEHHHLX HNAHHBIX COCTABJSIOT
rpaduk.

PeaxkTusn

1. X.u. cepnan kucnora (H.SO,) ynenvuuiit Bec 1,84. Kucnora ne
BONXKKA conepXarb B ce6e BOCCTAHOBHTENEH.

2. X.u. azorHan kHciora (HNO;) yreawnun sec 1,4. Kuciora we
aonxua copepxars HNOs.

3. X.u. HsPO, yneavuniii Bec 1,7.

4. 19%-uui pacreop AgNO;.

5. Tlepcynbdpar (HanCePHOKKCHAs CONb) AMMOHHSA, KajdHf HAH
HaTPHA.

Onpeaenerne RORBHIKHON MeEAH

1. 15 MJ BHTAXKK NOMECTHTb B MEPHBIi LHIHHAP, €MKOCTbIO 25—
50 ma, K HeMy 106aBasioi0T 5 M 5% -HOro pacTBopa UMTPaTa aMMOHHSA,
1—2 xanau denondranenna v 2 ma ceexxenpurorosienkoro 10%-Horo
pactBopa TpuioHa «DB». JKHAKOCTL BCTPAXHBAKT, €C/IM PacTBOp He
npHobperaer poO3OBOH OKpPaCKH, €ro HefiTpasM3ylIOT aMMHAKOM A0 MO-
fiBJICHHA CAa60-pPO30BO# OKPACKH.

2. K cn1a60-po30oBofl XKHAKOCTH NPHAYBAIOT 5 MJI CBEXENMPHIOTOB-
nerHoro 0,29%-Horo pacTBopa nHITHAAKTHOKapOoMara HATPHA K 5 Mma
yeThpexxjgopucToro yraepoaa (CCly). JKHAKOCTL B UMAMHAPE BCTPs-
XHBAIOT B TeueHHe D-TH MHHYT H OCTaBASAIOT A0 OTACHAeHHA ¢a3. Hs
HuxHero ciof (¢pasa CCly) co axa Gepyt nunerkoit okoso 3 ma, no-
MEWAT B KIOBETY H KOJIOpHMETPHPYIOT C 3eNeHbM (uALTPOM (NpH
HaNHYKK MEAH XHAKOCTb AOVIKHA OBITb CNa60-XKENATOro uBera).

Obpasyosnilt pacreop dra medu. Bepyr 0,1964 r uuCTLIX KpHCTan-
ao08 CuSOy pacTBopsioT B 300 MA AMCTHANHPOBAHHOMN BOAL H AOBOASAT
pacTBOp B MepHO#t KonGe emkocTio 500 Ma 3TOR ke BORO#H KO METKH
K nepeMeLIHBaIoT.

ro Gyner HcxonHbilt 06pa3uoBuil pacTeop ¢ copepxanuem 0,1 mr
meas (Cu) B 1 ma.

dranoHHble pPacTBOPH NPHFOTOBJSIIOT H3 palouero 06pasUOBOroO
pactBopa. [lns sroro Gepyr 10 ma scxoanoro o6pasuoBOro pacTsopa,
NOMEW AT B MEPHYIO KOAGY €MKOCTHIO | JWTP, MOAKKCASIOT CepHOH
KHCAOTOH, ROBOAST A0 METKH AMCTHJIKPOBAHHOR BOAOM M moaydalor
palﬁoqm’{ ofpasuosunit pacteop ¢ copgepxanuem 0,001 mr meau (Cu)
B 1 ma.



Ilns npuroToBNieHHsT CepHM 3ITAJIOHHLX PaCTBOPOB OTMEPHBAIOT
(MHkpoGiopeTkoit) 5, 10, 20, 30, 40, 50 ma paGouero pacrsopa B ae-
JHTEAbHYIO BOPOHKY B OTJE/LHOCTH, K HHM mpH6asasior 1 mMa 209 -xoro
PacTROpa UMTpaTa aMMOHHA U 5 Mn 209, -Horo ammuaka (M3 pacyera Ha
Kaxasie 20 Ma pacsopa), satem npungsaT ! Ma 0,1%-Horo Boaxoro
pacTBOpa NMSTHAAMTHOKap6OMaTa HaTpHs, BOPOHKY BCTPAXMBAIOT M
NPUAHBAIOT 5 MJI YeTHpPEXXJIOPHCTOTO Yrjiepoja, MOCJE 4Yero BOPOHKY
CHOBA BCTPAXHBAIOT | MHHYTY M nocjie OTAGNEHHA (a3 CAHBAIT HHXK-
HIOI0 4acTb (OKpallleHHLIA 4YeTHpPexXxXAOPUCTHH yriaepon) B npoGHpKY ¢
nputeprtofi Npob6Koi. K pacTeopy, oCcTaBuieMyCsi B BOpOHKe, npuGaBis-
10T 3 M2 4YeTHPEXXJOPHCTOrO yrjepojia, CHAbHO BCTPAXHBAIOT H foOC/e
OTCTAHBAHHA HH)XXHEro CAOf CJHBAIOT B 3Ty Xe NpoGHpky. [Monyuen-
HHf OKpallieHHLk pPacTBOp NOBOASIT YHCTHIM PACTBOPOM UEThiPEXXJo-
pHCTOr0 yriiepoaa no onpejaejieHHoro o6bveMa, NOC/AE 4Yero €ro KoJo-
PHMETpHPYIOT H MOKaszaTelb HCNOJAB3YIOT AASl COCTaBJeHHA rpaduKa
HAK il CPABHEHHA C MCMBEITYeMbiM PacTBOPOM.

PeakTrBm

1. 0,2%-sufi BoAHBIA PAacTBOp X.u. AWITHAAKTHOKapGoMaTa HaTpHA
{CzH;5):N—CS—SNa. 3tor pacTBOp TepseT NPHrORHOCTL AJS AHANK3A
yepe3 5—6 LHeH, MO3TOMY €ro MPHIOTOBJAIOT B HEGOJbLIOM KOJIHYe-
CTBe.

[locne pacTBOpeHHS CONH AHSTHALMTHOKapGoMaTa HaTpHS B BoOIE,
pacTBop OTHHALTPOBHBAIOT B ACJAHTEJLHYIO BOPOHKY, a 3aTéM K HeMYy
NPUGABAAIOT 2 MJ YeTHIPEXXJOPHCTOro yrneposa ¥ Bcrpsxusawor. Ioc-
Je oTaeneHHsl (a3 HHXKHHE cnofi CAHBAIOT H OTGPAcHBAIOT, a BepXHHi
cnofi B UUCTYI0 MOCYAY A KCNOVIb3OBAHHA B aHajaH3e.

2. YeruipexxnopucTufi yraepoa (CCly) — 310 oprankueckui pacr-
Bopurenb. Bce paborn ¢ 3THM pacTBOpHTeNeM CJefyeT NMPOBOAKTL B
BHITSKKOM WKady.

3. 1%-uniii pacteop ¢enondransenna na cnupre.

4. 10%-uuit pacTBOp TPuiOHa «B» — 3TOT pacTBOp MPHIOTOBJISIOT
HaKaHyHe aHasiH3a.

5. X.u. HCI yneabuuiit sec 1,19, ounulenHbiit.

6. X.u. HoSO, ynenbunit Bec 1,84, npoBepennas Ha coaepcaHue
MEns.

7. 20%-BufE PACTBOP AHMOHHOKHCJAOIO AMMOHHS, OMHIMCHHBIR MH-
TH3OHOM.

8. 5%-ubifi pacTBOp aUeTaTa HATpPusl HJH AMMOHHS, OYHINEHHH
JAHTH3OHOM.

Onpepeacune NOABHKHOrO Kobanbra

1. W3 sursikek GepyT no 25 mJa, nomewaoT B XuMHueCKui CTaKa,
CTaBST HA IJIKTKY ¥ BHNADHBAIOT A0 NOAOBMHH o6bema. [opsaunii
pacTBop MOAKHCARAIOT xoGaBnenHeMm 5 kanear HNO; (koHueHTpHpo-
BaHHasn).

2. K MOAKHCIEHHOMY pacTBOpY MPHAMBAKT floHeMHory | pacreop
KMnOy z0 nossienus cnaGo-po3osoro. 1gera. 3arem K ropsiuemy pact-
Bopy npuGasasior 0,3 r uutpara natpua k 0,3 r auerara Harpus, npH-
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ausaloT 1,0 Ma 19;-HOro cBeeNpHroTOBNEHHOro pacTBOpa HHTPO30-R-
COJIH.

Pacreop xunsarar 20 cexyHa.

3. CraxkaH C XXHAKOCTBIO CHHMAIOT C MAHTKH H K PacTBopy NpHAH-
palot 3 ma cmecH Kueaor (1 uacts ‘HNO3 + 5 yactedt H;PO,) oxnax-
2aI0T, NepeHOCAT B KoA6y HIH B LHHMAHHAD eMKocTbio 25 Ma H aoBoasT
MO METKH NKCTHW/INHPOBAHHOR BONOA, NMOCAE Yero >XHAKOCTb nepeMe-
IIHBAIOT M KOJIOPHMETPHPYIOT C CHHUM (HALTpoM. CojepikaHHe NoA-
BHAHOTO KOGaJbTa BLMHCJAIOT B MI Ha | Kr BO3AywHO-CyxoH NO4YBHL.

Tipurorosaenne o6pasuosoro pacreopa
M 3TANOHHbIE PACTBOPLI

1. 0,4700 r cynbdpara kobansTa, NPOKANEHHOrO NMpPH TemmepaType
600°C, nomemwaoT B JHTPOBYIO MEpPHYIO KONGY, PaCTBOPAIOT B AHCTHI-
JisiTe, NOAKHCAAIOT CepHOR KHcaoTOR (2—3 Kanin) H ROBOAAT AHCTHA-
Auposankofi BofoA no MeTKH. IIpuroroBnennnift Takum ob6pasoMm pacrt-
BOp HABJSIETCS! WCXOAHMM OGpPa3UOBLIM PacTEOPOM C COAEPIKAHHEM
0.1 mr Co 8 1 ma. [lns npurorosaeHs paGodero o6pasuoBoro pact-
Bopa 6epyr 1 Ma ucxoaHoro pactsopa, nomemalor 8 100 Ma koaby u
noBoAAT BOAoA N0 MeTKH. B 1 mMA 3TOro pacrsopa ComepXKHTCH
0,001 mr Co.

2. lnst sTancHHHIX PacTBOPOB H3 pabovero o6pasuOBOro pacrpopa
Gepyt 1, 2, 3, 5, 8, 10, 15 Mn nomemaioT B cTakaH emxocTbio 500 Ma,
3aTeM R0GaBASIOT B KaXAL cTakaH AHCTHANATA A0 ofbema 20 ma.
Janenefilnne npolenypun noMxHb OHITH TAKKMH XX€ KaK NpH onpenese-
HHH K06anbTa B HCIHTYEMHX BHITSIKKaX.

PeaKkTHBb

1. 0,01%-uuft paceTop KMnO, Gepyr 3,7 I CONH MaprasuoBOKHC-
JIOrO KaJlHf, TMOMEI(AoT B JIHTPOBYI0 MepHyl0 Konby, pacTBOpSIOT B
RHCTHANATE W JIOBOASAIT BOAOA N0 METKH.

2. Cmech kucnor — k 5 Mn 86%-soro HzPOs npuanbaor 1 Ma
KOHLIEHTPHPOBAHHOR a30THOA KHCAOTH. :

3. 1%-uuifi pacTBop HHTPO30-R-conk Gepyr 1 r HuTpo3ao-R-coaw,
fioMewaloT B KOoNGy eMkocTbio 100 ms1, 106aBASIIOT AKCTHJJIAT, PacTBoO-
PAIOT H NOBOANAT BOAOH A0 METKH.

4. A3oTHas KHCNIOTa ypeabHbi#i sec 1,4.

5. Llutpar uarpus.



METOAHYECKHE YKA3AHHA NO ONPEAEJEHUIO
MACCOBOH KOHUEHTPAUHWH PTYTH B BOAE
BOAOEMOB A1 KYJIbTYPHO-EbITOBOJO
H X034 ACTBEHHO-NHTBEBOI'O HA3HAYMEHHA,
B CTOYHbIX BOOAX, B ATMOC®EPHOM BO31YXE,
B BO3AYXE PABOYEN 30Hbl, B NOYBE*

Obuine NOAOKEHMS

PTyTb siBASieTCS] OAHHM H3 ONMACHERLIHX 3/€MEHTOB, 3arpPASHAIOLINX
OKpYXKalouylo Cpefy H, B NepBylo O4YepeAb, BOROEMbI, BO3AYX H MOYBH,
nonajasi TyAa cO CTOYHLIMH BOA&MH, Ta30BHIMH BHIGPOCAMH.

B GoabluHHCTBE NPHMEHSEMbIX METOAHK ONpEAeNeHHs PTYTH B yKa-
3aHHBIX CPeAax HCNoNL3yeTcs AWTH3OH. ONHAKO ITH METOAB H3-3a HH3-
KOl YyBCTBHTENBHOCTH He MO3BOJISIOT ONpeneNnTb PTYTh B armocgep-
HOM BO3JlyXe Ha ypOBHe TFHrHEHHYecKOro Hopmathpa. OnHT aHank3a
CTOMHBIX BOJ] H NMOYB MOKa3aj, 4TO MOcAe HX XHMHYecKod 0O6paGoTKH
B PacTBOpPE OCTAlOTCH NMPHMECH, 4Yalle OpPraHHYecKoro xapaxtepa, Ko-
TOpHe HCKa)KaloT NoJyuyeHHhe pPe3yabTaThl.

HanGonee 4yBCTBHTENbHBIM, CENEKTHBHLIM H 3SKCIOPECCHHIM SBJSA-
ercsi 6ecnaMeHHulii aTOMHO-a6copOUHOHHBIA MeTON, KOTOpHHA OCHOBAH
Ha OTAYBKE NapoB PTYTH H3 pacTBOPOB H H3MEPEHHH pE3OHAHCHOro
NOrJICILEHKST aTOMOB PTYTH Ha L/iHHe Boaew 253,7 uM.

B MeTOAKYECKHX YKa3aHHAX H3/N0)KeH aTOMHO-a6COPOGUHOHHLIA Me-
TOJ ONpeje/ieHHsi MacCOBONH KOHNEHTPAUKH PTYTH B BOLE BOLOEMOB AN
KYJAbTYPHO-OLITOBOrO H XO3AHCTBEHHO-NIHTHEBOTO HA3HAYEHMHA, B arT-
mocpepHOM BO3ayXxe, B Bo3ayxe paGodefi 30HL, B NOYBE, NO3BOAAIOLLHA
OTpefieNifATh €€ Ha ypOBHe rHrHeHHuyeckoro HopMarthsa. Ilpepen name-
peHHs MaccoBON KOHHEHTpauwH pTyTH B Boge — 0,0003 mr/a. Ipe-
len HK3MEpeHHsl MacCcOBOA KOHUEHTPalWH PTYTH B BO3AyXe —
0,0001 mr/m® Tlpenen H3MepenHsi MaccOBOA KOHLEHTPAUWH DTYTH B
nouse — 0,015 mr/kr.

B cBfA3H C BBHICOKOH UyBCTBHTEILHOCTBIO METOAA HEOGXOLHMO COG-
JIIOleHHe YCJAOBHA paGoT, peKOMeHAyeMbX AJsl aHAJIH3a BELeCTB OCO-
GOA YHCTOTH, a HMEHHO: YHCTOTa JlaGopaTOpPHOro NOMeweHusi, paGo-
yero Mecra W npHMmensieMod mocynn. CopepikaHHe pTYTH B BO3jyxe
Na6opaToOpHOro MOMELREHHST, TAE XPAHATCA PLAKTHBH H NPOBOAHTCH H3-
MepeHHe, I0MKHO OhTh He Gonee 3- 107 mr/m’. IMocyny neoGxoanmo
TIATENbHO MHTL ropAvedl a30THOA KHcAoTOA. OAHOBPEMEHHO C aHaNK-
30M CJle/lyeT NPOBOJAHTE B YCIOBHAX OnpeaeleHH KOHTPOJbHHI ONMT.

* — MeronmueckHe YKA3aHHA N0 ONPEACNCHHI0 MacCOBOA KOHUEHTPAUHH PTYTH
Ne 4242-87 or 8 wuBapn 1987 r., M3 CCCP
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METOJAHYECKHE YKASAHHSA NO M3MEPEHHIO MACCOBOR
KOHLEHTPALHH PTYTH B NOYBE

Jas onpepesieHHss OGLIErO COAEPXKAHHA PTYTH B NOYBE €€ OKHCIA-
0T N0 [ABYXBaNEHTHOH, 3aTeM BOCCTAHABJIMBAIT N0 METAJHYECKOH
JIBYXJIODHCTHIM OJIOBOM M BLIAYBAiOT B rasosyio ¢a3y.

Ilpenen usMepenus pryrh B npobGe o6bemom 100 ma — 0,03 mkr.

Ilpenen u3smepeHHs MaccOBOR KOHLUEHTPAUHM PTYTH B MoYBe —
0,015 mr/kr.

Jlnanason u3MepeHHs MACCOBOH KOHUEHTPALHH PTYTH B mouse —
(0,015—100) ™r/xkr.

CyMMapnas norpemiHoCTb H3MepPeHHWH Ha ypOBHE rHIHEHHYEeCKOro
HopMaTusa He npeBniaer 209%.

lpenenbHo aonycTHMas MaccoBasi KOHUEHTPALMS PTYTH B NOYBE —
2,1 mr/xr.

Bausinne BewiecTs, KOTOpHE MOryT NPHCYTCTBOBATh B MOuBe, ycTpa-

HACTCH BO BpeMsl XMMHUECKOA 0GpaGoTKH MPOGH B YCAOBHSIX OMNpene-
AeHHs.

Cpencrsa H3MEDEHHR, nocyaa

ATtomHo-abcopGunoHHbIi aHaAH3aTOP THHA «PryTh-101».

Becn aaGoparopsne BPJI-200 wan Apyrue Becn naGopatophsie 2
xnacca tounocth, TOCT 24104-80.

Mrnerxkr, TOCT 20292-74:

)—1—1, ucnonuenus 1, 1-ro knacca TOUHOCTH, BMECTHMOCTBIO | Ma;

92— 1—5, ucnoaneHusi 2, 1-ro Knacca TOMHOCTH, BMECTHMOCTBIO 5 MA;

2—1—10, ucmoaHenun 2, 1-ro kjaacca TOYHOCTH, BMECTHMOCTbIO
10 ma;

Unnuuppu, TOCT 1770-74:

1,3—25, ucnonuenus: 1,3, BMecTHMOCTLIO 25 Ma;

1,3—100, ucnoanenns 1,3, smectmoctbio 100 ma;

Kon6u mepnue, FOCT 1770-74:

2—100-2, HcnoaseHHs 2, 2-ro KAacca TOYHOCTH, BMECTHMOCTLIO
100 mux;

2-—-500-2, HcnoaHEHHs 2, 2-TO KJacca TOYHOCTH. BMECTHMOCTLIO
500 mu;
2—1000—2, mcnonHennss 2, 2-ro0 Kiacca TOYHOCTH, BMECTHMOCTbLIO
1000 mn.

Crakann B-1-600 TC 'OCT 25336-82, ucnonHeHus 1, BMecTHMoO-
ctbio 600 MJI, K3 TEpMHYECKH CTORKOrO CTexaa.

PeaxTnBn N PacTsopu

Kucnora asornas, FOCT 4461-77, x.u., konnentpHpoBanuas.

Kucnora consinasi, FOCT 3118-77, x.4. KOHUeHTpupoBaHHas.

Kucnora cepuas, FOCT 4204-77, x.4., KOHUEeRTpUpOBaHHaA.

Pryte (I1) asoTHokHcnas, l-poawas, FOCT 4520-78, x.u.

OGpasnossifl pacTBOp PTYTH C MaccoBoff KoHueHTpauuedt | mr/ma
rorosar no TOCT 4212-76. 1,708 r a3oTHOKHCAOH PTyTH, B3BeileHHOR
€ norpeisHocTbio He Gostee 0,001 r, nomemalor B MepHylo KONGY
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smectuMmocTbio 1000 ma, npuausaior 50 Mn a30THOW KHCJIOTW H BOAY
JI0 MEeTKH, TIMAaTeAbHO NepeMelnHnalor. PacTsop rolieH B TeueHHe roaa.

Kanuit asyxpomopokHcnuifi (6uxpomar xaaus), F'OCT 4220-75,
X.4., pacTsop ¢ MaccoBoii koHueHtTpauuedi 40 r/n. 4,0 r Guxpomara
KaZusi, B3BELIEHHOr0 ¢ OTHOCHTENBHOR MOrpelHOCTbIO He Gonee 419,
pacrsopsiior B 100 Ma Bopn. XpaHAT B Ko/Afe ¢ NMpHTepTOHi npoGKOA.

Onoso nsyxaopucroe, I'OCT 36-78, u., 10%-uuil pacreop. 10 r
ABYXJIODHCTOrO ONOBA, B3BELIEHHOTO C OTHOCHTEJIBHOA MNOrpeuiHoCTbIo
He Gonee +19%, pacTsopsiioT B 25 MJ CONAHONA KHCJAOTH MPH KKOEHHH
L0 TMOMHOTO PACTBOPEHHA COJAM; MOCAE OXJaKAeHHs AOGABARMIOT BOLY
20 100 Ma. CpeXXenpHroTOBJNIEHHHA PACTBOpP OWYKILAOT OT PTYTH Mpo-
AYBKOA BO3AYXOM B TeueHHE 5 MHH H HCHIOJNL3YIOT B A€Hb NpPHIOTOB-
JICHHS.

PacrBop pa3fapJjieHHsi: B MepHylo KonGy BMecTHMoctblo 1000 ma
nomewtaoT 50 Mn asoTHOR KHCNOTH, 5 MA pacTBOpa GHXpoMara Kajus,
ICBOAAT BOAOHA AO METKH, NEpeMEIIHBAIOT.

Harpus runpookucs, F'OCT 4328-77, x.u.

Boxa nkctHannposaunas, FOCT 6709-72.

Bymara HHnKWkaTOpHasi yHHBepcanbas TY 6-09-1181-76.

1. Hamepenne MaccoBOR KOHUEHTPAUMY PTYTH
B nouse B asana3one (0,015—0,58) mr/xr

1.1. Nposedenue usnepenun

Hagsecky npo6ul okono 10 r B mepecuere Ha BO3AYUIHO-CYXO€ Be-
IeCTBO B3BEUIHBAOT B CTaKaHe ¢ NOrpelrHocTeio He Gonee 0,01 r. 3a-
nuBaoT 25 MJ a30THOH KHcaorel. CoaepKHMOE CTakaHa HarpeBaloT,
He nonmyckast 6YpHOro raszoo6pa3OBaHHsl, 10 KHNEHHSi B KHNATAT 8 Te-
uenne 10 muH. 3areM BBOAAT 5 Ma coasiHoll KHCNOTH H 5 Ma pacTBOpa
NBYXpOMOBOKKC/IOTO KaJHs, KUOATAT eile |15 MKH, cneast 3a tem, uTO-
65 coxpaHANach KeJATasi OKpacka pacTsopa, CBHAeTenbcTByoulas o6
H36uTKe GHxpomara xanus. IIpH HeoGXoaHMOCTH N06aBnslOT pacTBOp
GHXpoMaTa KaiHdA NOpUMAMH no 1 mu. 3atem aonubalor 200 ma poab
H QUILTPYIOT pacTBOp uepe3 6€330MbHHIA QHALTD «Genasi neHTa» B
MepHYIo KoaGy BMecTHMocTbio 500 Ma. Ocanok Ha GHABTpe mpoMbiaa-
1ot ool ao pH 4—5, nocae uero noBoasit 06beM GHALTPATA A0 METKH
H nepemewnsalor (pactsop Ai).

OnnoBpeMeHHO NPOBOAAT KOHTPONLHLIA OMHT, AAA 4Y4Ero B CTaKaH
nomMeiiaioT 25 ma a30THOM KHCJOTH, 5 MA CONAKOA KHCJIOTH H CTOJILKO
e pacrsopa an%ouaTa Ka/Hsd, CKO/MLKO HCMOJBb30BAHO AAR NMpoGhl,
xunsarar 25 muK. [locne oxnaxnenws poGapasior 200 Ma BOAW M KO-
auuecTsenno neperocaT (PHALTPYIOT) uepes 6e3soNbHHA GHALTP «Oe-
Jias JeHTa» B MepHylo KoAGYy BMECTHMOCThIO 500 MJI ¥ NOBOAAT NO MeT-
kH (pacreop B;). Ilo 100 ma pactsopos B, ® A, nanusaor nocne-
HOBATENbHO, HAYHHAH C KOHTPONbHOrO, B MPEABAPHTENABHO MPOMBITHE
pasGaBAsiOlIHM PacTBOPOM H BOAOH BOPOWKY M peaxkTop aHaju3aTopa
H NPOBOAAT H3MEPEHHE B COOTBETCTBHH C HHCTPYKUHeA K aHAJH3ATOpY.
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3a pesyabTaT H3MEPEHKsi NPHHHMAIOT cpefiee apHpMeTHuUECKoe H3
MOKAa3aHHA aHanusaTopa ARA ABYX NapajfiejbHbiX Npol, pacxoxiaeHHe
MEXAY KOTOPHIMH He MpeBHUIAeT 3HAYEHHS, PacCUKTaHHOro mo ¢op-
MyJe:

d= 4(10 4+ 0,IX), rane

X — cpensee apH@MeTHuecKOe H3 NOKA3aHHA aHaAH3ATOpPa ANA ABYX
napannejibEbx npob.

MaccoByl0 KOHUEHTPAUHIO PTYTH B mouBe Xi, B MI/KL PaccUHTHI-
saT no popmynae:

_ 1. (a—s)- 10°- 500- 1000 a—s

Xi= , :
' 1000- 100- m 20- m' °
a — cpeanee apHPMETHHECKOE H3 NOKA3aHHA aHANH3aTOPa MPH H3Me-
peHKH npoGH;

B — cpeanee apupMeTHUECKOE H3 NMOKa3aHHA aHANH3aTOpa NMpPH H3Mepe-
HHK KOHTPOJIBHOTO OMLITa;
m — HaBecKa aHaJn3HpyeMofi moussl, T,
1
1000
Crenenb okpyraeuuss — 0,005 mr/xr.

~— UeHa NeJeHHsl aHa/AH3aTOopa, MKT.

2. Hamepenue maccosol. KOKUEHTPAUMN PTYTH
® noyse B amwanasone (0,3—10) mr/xr

2.1. Mposedenue uamepenusn

U3 pactsopos A, W By, noayuennnx no m. 1.1, GepyT no 5 ma B
MepHhie Koabn BMmecTHMocThio 100 M1 H fOBOASAT A0 METKH pa3bas-
ASIOUIKM paCTBOPOM H jajiee nocrynawor no n. 1.1,

MaccoByio KOHUEHTPALHIO PTYTH B MouBe X2 B MT/Kr paccyHTHIBA-
ot no popmysne:

a—
X2=20X, =
? "Tio-m
Crenenb okpyrnednsi — 0,1 mr/xr.

3. Hamepenne MaccoBOR KOHUCHTPAUMH PTYTH
B nouse B Auanasone (3—100) mr/kr

3.1. ITposedenue uamepenun

Us pacteopos A; H B, nodyuesnnx no 0. 1.1, Gepyr no 5 M1 8
MepHble KOG BmectHMOocTbio 1000 MJ, nOBOASIT A0 MeTKH pa3GaBnf-
I0LLHM pacTBOPOM H nepemelnnsaioT (pacTeophl Az H Bo). 3atem Gepyr
no 100 ma pacrsopos Az u B2 W nanee nocrynaior no n. 1.1,

MaccoBy10 KOHUEHTPaUHIO PTYTH B nouse X3.B MI/KI PaCCUHTH-
8a0T Mo dopmyne: a—sn

Xa=200X; = -
Crenenb okpyrnennHs — 1,0 Mr/kr.
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METO/1IHKA ONPEAEJNEHHA HHTPATOB B NO4YBE*

HOHCEJIEKTHBHbIA METO/

TpunuMn ¥ XapAKTEPHCTHKA MerTona

MeToq OCHOBaH HA M3BJEYEHHH HHTPATOB H3 MOMBW 1% pacTBOpoM
aJIOMOKaJIHEBRIX KBACUOB H H3MeDEHHH AKTHBHOCTH HHTD3T HOHAa B
NoJay4YeHHOR CYCMEH3HH C NOMOILbIO HOHCEJEKTHBHOrO JeKTpoaa.

JlnanasoH HamepseMbiX KOHUEHTpaUufi HHTPATOB B mouBe oT 2 .o
200 mr/Kr nousn. Mewawuee sansune Cl-HoHa ycTpanseTcs aniomo-
KaJHeBHIMH KBacLaMH.

Annaparypa

Hoxomep wnu pH-metp.

HoHceNneKTHBHH HHTPATHLIA 3J1EKTPOA.

dnekTpoA cpaBHeHH (XJOpcepeGpAHLIN, HACHIUEHHLA PAacTBOPOM
KCl), tana 3BJ1-1M3, TOCT 5.1582-72.

Bechl aHaJHTHYECKHE.

Becw TeXHHueCKHe.

Meiranka HAH BCTpSIXHBaTeNb.

PeaxkTnBnl B pacTsopu

Kanuii asorsokucaunii, TOCT 4217-73, x.u.

Kpacuu amomokanuesue, FOCT 4329-78, y.n.a.

Boaa AHCTHANHpOBaHHaH, NpOBEPEeHHA® HAa OTCYTCTBHE 3arps3-
HEHHA HHTpaTaMH.

CranpapTHuil pacTsop a30THOKHCAOro Kanus.

10, 110 r KanHf a30THOKHCAOrO, BLICYHIGHHOTO MPH- TEMNepaType
100—105°C no moctossHoro seca, pacTeopsiloT B 1% pacrsope aniomo-
KajiHeBhlX KBacuoB B MEpHO# kon6e emxoctbio 1 n. MMonyuenunit pacr
BOp #meer Konuentpanuio 0,1 M KNOs.

Pa6Goune cTanaapTHhe pacTBOpH C coaepxkanuem 0,01M—0,001M—
0,0001M KNOj; rotoBsiT COOTBETCTBYIOIMM Pa36GaBACHHEM CTAHAAPT-
Horo pactBopa 1% pacTBOpOM ajIOMOKaNHEBHX KBACLOB.

Or6Gop npob

Jina or6opa cpeanefi nmpo6n NOYBH HA YYacTKe MOJAS NAOWIANALIO
or 1 g0 3 ra, ONHOPOAHOM NO pesbedy, MEXAHHYECKOMY COCTaBy H
nonyvyasuieM OAHHAKOBHE YROOpeHHS, BHIGHPAIOT NAOCWAAKY pa3MepoM
oxoso 100 M2 (10X 10) K Ha Hefi METONOM KOHBEDPTA HJIHM MO AMAFOHANM
B 5 Toukax or6upaloT npobu no caoam 0—25 u 25—50 cM (naxoTHbif
H noanaxotHuifi ropH3onTH). Bece 5 npo6 ogHOro ropu3oHTa ccHNaoT
BMecTe, 0CBOGOXKAAIOT OT KaMuefl, KOpHell H JPYrKX BKMOYEHHA, Tma-
TeNLHO MEPEMELIKBAIOT H COCTaBAAIT 2 CMelnaHHHX ofpa3ua maccoi

* — [lpeneabuo AONYCTHMEE KOHUCHTPAUHN XWMHuUeckMx Bemects B nouse ([171K)
M 3210-85 or | Qenpann 1985 r., M3 CCCP
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okosio 250 r xaxanii. [Ipo6y NMoOuYBH YNAaKOBHBAIOT B YHCTHH XJAomua-
TOGYMaXKHHIA HIH MOJHITHACHOBHMA MeUIOYeK, 3anoJHSIOT COMPOBOAH-
TeJBHHH TaNOM, KOTOPHA KNalyT B MeHIOYeK H npofy OTAPaBAAIoT
B Na60pPaTOPHIO AJiSl HCCJIELOBAHHS.

Xoa ananmusa

Hacrpotixa npubopa. H3aMepHTENbHBIA HHTPATHHA 3JEKTPOR NOA-
K104aloT K rHesay «scms pH-merpa 340, a BcnomoratenpHhdi — K
rHE3Ny «H3M», T.K. H3MepsioT KoHueHTpauuu awuoHa (NOsz-). Hact-
poiika npu6opa Ajsi H3MEPEHHS] KOHUEHTPalKWH HHTpaTHoro Howa pNO;
?goas%rl'rca O TPeM KOHTPO/bHEIM pactBopam KNOs; — 107 M, 1072 M

Anaaus. OnpeneneHse HHTPATOB MOXHO NPOBOAHTL KAK B CBEXHX,
cHppix o6pasuax cpasy e MOCAe AOCTaBKH HX B n1aGOpaTOPHIO, TakK #
B 06pa3uax, AOBEACHHLIX MPEABAPHTENLHO AO BO3AYLIHO-CYXOTO CO-
CTORHHSA.

M3 cmewanHoro obpasua orGupaior npoGy nouskl maccod 20 r,
OTBElIHBaAsl €e Ha Becax ¢ norpeuwHoctTbio 0,1 r, nepecunaior B GuTO-
Bylo Ganky, npunnsalotr 50 Ma 19% pacTBopa amoMokanHeBHX KBac-
uoB ¢ s3bantusalor 30 MuUHYT. B noayuenwHoli cycneH3sHH H3MepsiOT
aKTHBHOCTb HATPAT-HOHA. KOJIHUECTBEHHYIO OLEHKY APOBOAST C HCHAOAD-
30BaHHeM KaJHOPOBOUHOrO rpaduka Ha# no npHOopy.

Pabora ¢ saexTpodamu. SAEKTPOAW Nepef NOTPYKEHHEM B KOHT-
ponbHbie PacTBOPH H HCcAeayeMble MNpoGbi HEOOGXOAHMO TIUATENbHO
APOMBTHL AHCTHJIJIHPOBAHHOH BOAON H OCTATKH BOAW YAAJHTb C IEKT-
poaos ¢uabTpoBasnbHOR Oymarofl. Ilocne norpykeHns 3/eKTPOROB B
pacTBOpPH HEOGXOAHMO pacTBOPH NMepeMellaTb H 3aTeM CHATb MoKasa-
HHsl npHGopa. Ilo okouwauuH paGoTH IEKTpoAb HEOGXOLHMO OCTaB-
JATH MOrpy»KEeHHbIMH B AXCTHAJIHDOBAHHYIO BOAY — BCTIOMOraTenbHbilH
3JIeKTPOA, @ HHTpaTHuil 3nekTpop — B pactBop KNOj; ¢ KoHueHTpa-
usedi, papHok 107 M.

KanuGpopounnift rpadux

Jlna noctpoenus KanK6poBOuHOro rpacdHka HCIOAbL3YIOT padouue
CTaHnapTHHE PacTBOPH A30THOKHCJAOrO Kajus. B 3TOoM ciyyae uurpar-
Hblfi 9JIeKTPOA TNMOAKAIOHAIOT K pasbeMy <H3M», 8 XJopcepeGpsAHbiit
EKTPOR — K «BCh»: Poa paGoT cTaBAT B NOJOXKEHHE «MB» H MPOBO-
nar usmepennss DC anexTpoanoii mapu B CTAHRAPTHHIX H AHANH3M-
pyemuix pacrsopax. [To nosyueHHbiM AaHHBIM CTPOAT KaJHGPOBOYHLI
rpadux Ha noxynorapHpmuueckori 6ymare. [To ocu abeunce (norapug-
MHYECKas WIKala) OTKNaNWBaloT KOHLEHTPAUHH, 8 N0 OCH OpPAHHAT —
3JC 8 mB. IlpH cmeHe pacTBOpPOB NIEKTPOAB TINATENbHO OOGMBIBAIOT
RHUCTHINHPOBAHHOR BOAOK M OGCYLIHBAIOT BAHTHBaWILeH Gymaroii.

Pacuer anaausa

T1pu xoawuecTBenHol oueHKe MO MPHOOPY pacueT pemercs Cleayio-
KM ob6pasom: mocje HacTpOfikH NPHGOpA 3/eXTPOAN MOrPYXaKT B
HCALITYeMYI0 P0Gy K NPOKSBOMAT oTcyer BeaHYHHH PNOz= —I1gCno,
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rae Cro, — KOHUEHTpAUHS HHTPAT-HOHA B 7POGe, KOTOPYIO MOMHO
paccynTaTh no ¢opmyae:
—=pND,
Crno = 10"

Conepxkanne N—NOs B cyxoM ofpasiie pacCYHTHIBAIOT, HCXOASE H3
nonyyesHol BesUuUHB Cro,, C YUETOM B3ISAITOR HABeCKH M pasGaBnenmus.
B coipix ofpa3snax y4HTHIBAIOT BAaXXHOCTb nousBu. PopMmyna ans pac-
4yeTa KOHLEHTPAUMH HHTPATOB B MOYBEHHBIX obpasuax:

Crno = 1077
CN —_ l 04-5‘—l1m:

lpu ucnoab3osaHuu KanHOPOBOUHOrO rpadHKa NONL3YKTICH Che-
nywouweh gopmynoii pacuera:

Cuo X 14X 10° mr _
X = & —N-—NO;s, rae:

— —

100

X — conepyxaHHe a30Ta-HHTPAaTOB B CyXOM Martepuane, Mr/xr;

C — KOHUEHTpPAUHA HHTPATOB B BHITHXKKE, MOJb;

{4 — atomuuii Bec a3ora, r;

105 — K03 PHUHEHT, YYHTHBAOUIHA OTHOLIEHHE HABECKH K 3KCTParH-
pYlOlLEMY paCTBOPY H NMEPEBOL ' B MT;

B — copepxanue Boab B MaTepHase, B3SITOM L5 aHanksa, B %.

METOHAHKA ONPEREJNEHHS XHIAKHX KOMNJIEKCHBIX YAOEPEHRHA
(KKY) C LOBABKAMH MAPTAHLA B NOYBE*

Kunkne KommjekcHbe ynobpenus (OKKY) cocrasa N:P:K=
=[0:34:0 TY 6-08-290-74 ¢ pobaskamMu mapranua He Gosee 0,6% or
ofweil MaccH, NpeacTaBAAT COGOH BA3KYI0 KHIAKOCTb TEMHO-(hHOJSE-
TOBOTO I[BETa C MJOTHOCTBIO Macch npu temmeparype +20°C 1,4 r/cM?,
pacreopHMH 8 Bose. Temneparypa kpucrannusaunn 18°C, pH 6,0—7,0.
dnementapuuifi cocras: asora — 10%, docpop — 349, mapraneny —
0,6%, K — 0,2%, Al;03 — 0,7%, Fe:0s — 1,1%, Mg — 0,1%, Ca —
0,6%. Zn — 0,001%,. Co — 0,0004%, Ni — 0,0002%, SiO; — 0,3%.
Cu — 0,0020,%, Pb — 0,0005%. OTHOCHTCSH K ManOTOKCHYECKHM COe-
nuHeHuaM. JiMso — 2595 mr/kr.

INAOK XKV koHTpoanpyercst no comepKaHuio NORBHAKHBX docha-
TOB B MO4YBE, KOTOpOe He AOJNIKHO mpeBbiwratb 27,2 Mr/kr a6COMOTHO
CyxOit MOYBHI.

* — [Ipeneavuo nONYCTHMbIE KOHUEHTPAaUKH XHMMuecKnx BemectB B nouse (I1K)
Ne 3210-85 or 1 ¢espann 1985 r., M3 CCCP
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ONPERENEHME NOABUM)XHbDLIX $OCPATOB

MpHEUMO ¥ XapaKTEPUCTHKA METOAA

MeTon ocHOBaH Ha CHOCOGHOCTH ¢ocdaToB HpH BIAHMOAGHCTBHH C
MOJIHGACHOBOKHC/BM aMMoHueM oGpasoBuBaTh ¢(ocdopHomonnGreno-
BhIfi KOMAJNEKC, NPH BOCCTAHOBJIEHHH KOTOpOro oGpasyercs ¢ocdopHo-
MOIHGAEHOBasA cHHb. [loydYelHHOe KOMIIEKCHOE COefHHEHHe YCTOHYH-
BO B Teuenue 10 MHH.

UyBcTBHTEABHOCTD onpeneneuus 0.5 mkr/ma pactsopa.

Iuanason uamepsieMbx KoHueHTpauni 25—500 Mr/xr mousw.

Mewaior onpefeNeHHIo PACTBOPHMBIC COEJHHEHHSE KPEMHHST, MbllIbf-
Ka M xenesa. Vix sausuve ycTpanserca B npouecce o6paboTkH npoOH.

Aanaparypa » nocyna

POTO3NEKTPOKONOPHMETP € KIOBETaMH TOJUWMHol cjiosi 30 MM &
BETO(HABTPOM C MAKCHMYMOM MPONYCKAHHUS NPH AJHHE BONHH 700 um.

[Mocyna wmepuas naGoparopuasi crexisHHas. T'OCT 20294-74.
FOCT 1770-74 (nuneTku emxoctbio 1, 2, 5 #H 10 Ma, KONGH eMKOCTBIC
100, 1000 ma).

Boasnan Ganst.

Ha6op cur Knonna.

Bopotiku creknsuubie, FTOCT 8613-75.

Bymara ¢puavrposanwnas naboparopuasn, FOCT 12026-66.

PeakTHBl % pacTBOpb

Mens ceprokncnan (CuSO4- 5H0), FTOCT 4165-68, 4% pacraop.

Kucnora consinast, TOCT 3118-67, ya. sec 1,19.

Kucaora cepuas, FOCT 4204-66, yn. sec 1,84, 10 u pacreop (k
520 mn BOAB OCTOPOXHO [106aBAAIOT ManbiMH AopuusiMH 280 ma cep-
HO# KucyoThl yi. Bec 1,84).

Ammonult moauGaeHosokucawit, OCT 3765-72, w.an.a. Pacrsop
MOJIHG1eHOBOKHCIOrO aMMOHHA B 10 H cepnoii kncaote. 25 r nepexpu-
CTaNAH30BAHHOrO MOJIHGAEHOBOKHC/IONO AMMOHMS, MOMELLAloT B KOJAGY
emKocTbio | n, pactBopsiior B 200 MA JUCTHANHPOBAHHOW BOAHI, Harpe-
Toil no 60°C, ¢uapTpyloT uepes nnoThbiil 6e3sonbHui duabTp. Pacr-
BOP OX/12XAaI0T A0 KOMHATHON TemnepaTypul H MPH MOCTOSIHHOM Aepe-
MeILHBAHHH BAHBAlOT HeGoablHMH nopuusMH 10 u pacTBOp cepHOR
KHCJITOTH, 00bemM jpoBoasit ao MeTkH. ConepKHmoe KONGH OXJa)AaloT
W XpaHaT B TeMHOA CKAsHke. PacTBOp mpurogen ans yunorpebnenHs B
Te4Y€HHe roja.

Onoso nByxaopucroe, (SnClz. 2H,0), FOCT 36-68, pacrsop.
0,25 r pPYXNOPHCTOrO 0/0Ba PACTBODPAIOT NPH HAarpeBaHWW Ha BOAA-
Holk Gane B 24 Ma conaHoft KucaoTel, yA. Bec 1,19, [Tocne oxanaxkpenus
NO/IHBAOT AKCTHANKPOBaHHOA BEAOA no 100 MA H nMoOAy4alOT pacTsop
onoea B 10% pacrBope conanoft kucaorn. Pacrsop Heycroftuus, ro-
TOBHTCH HENOCPENCTBEHHO nepell yNoTpebieHHeM.

Kanuit ¢ochopHokucanlii oanosamewennslt (KH2PO,),
TOCT 4198-75.
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OcHoBHOR cranaapTHHi# pacTBop ¢ copepxauuem 0,1 mr/mn P20s.
2—3 r $oCHOPHOKHCAOrO KasiMf OfHO3AMEILEHHOrO BLICYLIHBAOT A0
nocrofnHoro seca. Hasecky 0,1917 r nomewaior B K016y eMKOCTbHIO
1 5, pacTBOPAIOT B BOAE H AOBOANT 00BEM A0 METKH.

PaGoukii crannapThuifi pactsop ¢ conepxanueM 0,01 mr/ma P2Os
roTOBSIT nepej, ynorpebsieHHeM COOTBETCTBYIOWLMM Pa3BENEHHEM OCHOB-
HOro CTaHAapTHOro pacTBOpa BOAOH.

Ot60p npob nousn

C HccnepyemMoro yuacrtka OTOHPAaKOT CMellaHHHA o6pasen MOYBH,
COCTORWIHA H3 5 npol, B3ATHIX MO METOAY KOHBEPTA WM AHArOHa/H.
[1Ipo6n nousw OT6HpaIOT JoNaTOH HAH OGypoM Ha rayGHHY maXOTHOro
cnos. ITouBy orpe3aoT nonaroil OTBECHO B BHAe NpPSIMOYrosbHOA nha-
cruubl. Cneanr 3a teMm, uTo6Hl B KaXAHWH o6paseu nonasno npyMepHO
T4KOEe KOJHYECTBO NMOYBM H3 BEPXHEr0 H HHXXHEro €08, KOTOpoe npo-
NOPLUMOHANbHO HX MOILHOCTH. B3sitniii o6pa3en TiMaTeNbHO nepeMe-
UWIHB3I0T Ha JaHCTe (baHepbl MAH TIONHITHACHOBOH MNNEHKH. 3aTeM ANR
COCTaBNEHHsST CMeWaHHO# cpeaHell npobul H3 HEro OTOHPAIOT MEpHBIM
crakaiom (1l n) o6bem mousH. M3 mcex oraeasueix o6pasuos B cpea-
HIOIO CMELIAHHYI0 Apo6Y AO0NMKHO MONAcTb NPHOGNH3HTENbHO OAHHAKO-
BOE KOJIHYeCTBO NoyBbl. Bce 5 npo6 cceinaior BmecTe, O0CBOGOKAAIOT
OT KamHed, KOpHE#H H [PYrux BK/NIOUEHHH H TIULATENbHO NepeMelHBa-
ior. [locne nepemewnBaHKst U3 cpefHell MAacCCH NMOYBH MeTOAOM KBap-
TOBaHHust or6upaior 1,0—1.5 kr nousn. Ilpo6a ynakoBuiBaercs B Xso0M-
4aTOGYMaXKHbI HAK TNOJHITUICHOBLI# MELIOYeK, 3aNOJHseTCs COMpo-
BOAMTEJbHHE Ta/0H, BMecTe C KOTOphIM nMpola orchingercs B Jabopa-
TOpHIO /IR aHaJsH3a.

Xox avaamsa

locrynusmmne B naGopartopuio npo6bl NOYBH  BHICYWIHBAIOT A0
BO3JlyWHO-CYXOro COCTOSIHHA Ha JMCTe KapTOHA B TEHH, MpOCEeHBAKT
yepe3 cuto Knomna ¢ auamerpom orBepctit | Mm. 4 r NOAroTOBJACHHON
npo6ul NOYBLI NOMEILAIOT B MepHYIo kKoaby Ha | a K npuausaior 800 ma
0,5 n pacTBopa yKCyCHOH KHCIOTH. BaGantbiBaior Ha poTatope B Te-
ueHwe 2 uacoB, a 3aTeM OUALTPYIOT uepe3 ABOAHON GymaXubii
¢unorp. [Nepenie nopuuu ¢puabTpata or6pacHiBaioT, OTHHALTPOBAHH ast
BLITSIXKKA JO0JKHA OLITb COBEPLIEHHO Mpo3pauHast. ECax BHTRXKA MYT-
Hasi, ee nepedHAbTPOBLIBAIOT.

Bepyr nunerkoit 5—20 ma ¢unvTpata M BAHBAOT B MepHylo KouBy
emKocTbio 100 Ma ¢ 50 Ma AHCTHAIHPOBAHHON BOAH, npHGaBasiOT 4 MJa
pactBopa monubaata aMMoHHst B 10 H cepHoW KHcaore. 3ateM HpH-
Gamnsuotr 6 kameab (0,3 Mn) pacTBopa XAOPHCTOro OJIOBA, MepeMelln-
BawT, O06neM NOBOAAT NO METKH NHCTHAAHpOBaHHON Bouow. Yepes
7—10 MuHYT GOTOMETPHPYIOT OTHOCHTENLHO KOHTPONSA [IPH AJHHE BOA-
HH 700 HM.

ConeprxaHHe H3yuaeMmoro BellecTBa B NpoGe onpeaensiercst MO Ka-
JHOGPOBOYHOMY rpadHKYy.

KaanOposounnifi rpaguk

Jns moctpoeHHst KaauGpOBOYHOTO rpa¢HKa roTOBSAT lWKany CTaH-

naproB. B Mephbie kon6u emkocThio 100 man BHocsT mo 50 ma BOAW H
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1,2,3,4,5,6,7, 89, 10 M1 paGouero craunaprHoro pacTBopa OAHO-
3amenulennoro ¢ocdoprokucaoro Kanus. B kaxayo konby 106aBasior
no 4 M MonHGaaTa aMMpHHA B cepHOHl KHcaore u no 0,3 ma pacTBopa
XJIOPHCTOrO OJI0B3, [AOBOAAT JHCTH/AJIHDOBAaHHOH BOAOH JO METKH.
IlepememuBalor # uepes 7—I10 MHHYT (DOTOMETPHPYIOT OTHOCHTENL-
HO KOHTpOASl Npu AsnKHEe BOJHBI 700 HM.

Hkana cranpaptoB coorBercTByeT copepxanuio P:0Os 0,1—0,2—
0,3—0,4—0,5—0,6—0,7—0,8—0,9—1,0 mxr/ma.

Ilo cpean#M aaHHBEIM, NMONYYeHHWIM H3 2—5 H3MEpeHHA KaxXaoro
CTAHAAPTa, CTPOSAT KAJKOGPOBOUHLIH rpadHK 3aBHCHMOCTH «ONTHYECKaA
MJIOTHOCTb ~— CojepKanue ¢ocdaTobs.

Pacuer asaamsa

Conepxakne noapuxHeX ocGaToB B NOYBE PACCUHTHIBAETCH MO
dopmyane:

c=2 v - K mMr/kr, rae:
1= B
a — cojepXaHue NOABHXKHbX ¢ochaToB B aHanusupyemom obbeme
npoGul, MKr;
V — obuihii 06beM PpuALTPATA (NOYBEHHOM BLITAXKKH), MJ;
Vi — o6beM NOYBEHHOH BBITSHXKKH, B3SATHM AJH HCC/AEAO0BaHHS, MJ;
B — BeC Npo6ul MouBH, I;
K — nepecuernuii kos¢outinenT Ha aGconoTHO cyxyo noysy. K =
100 H:0 XKHOCTb NOYBLL, 9
00,0 rae Hz BJAdXHOCTL NOUBL, 9.

METO1HKA ONPEAEJEHHA KOMNJIEKCHAIX FPAHYJIHPOBAHHDIX
A30THO-KAJITHAHBIX MHHEPAJILHLIX YAOBPEHHRA (KIY) B NOYBE*

KIY npeacrasasiior coGoit CepoBaTO Geyld KpPHCTaJ/IHYECKOTO
COCTOSHHSI CMECh KOHKpeuHi passmdnoro pasmepa (0,1—0,5 cm), Ges
3anaxa, NJa0X0 pacTBOPHMHl B BOZE.

B cocraB KI'Y Bxomar caenyiouse KomnoHenTo: K — 14,459,
uutpat — 63,56%, Ca — 1,27%, Na — 14,86%, Mg — 1,05%,
SO — 2,33%, CO3? — 1,74%, H20 — 3,22%, nutpuros — 0.001%,
docaros — 0,001%, xaopunos — 0,005%, aMMoHHAHEIX conefi —
0,002%, Tsukenwx meraanop — 0,003%, amomunus — 0,03%, xpoma,
THTaHa H mblwbAka — 0,00001%.

* — [llpeaeabHO AONYCTHMBIE xouueu‘rcpauuu x#MHyeckux Bewecrs 5 noyse (ILIK)
Ne 3210-85 ot | ¢pespann 1985 r., M3 CCCP
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Oruocarcs Kk ManoTOKcuunbiM coeguuenusM. J1dso — 2140 mr/kr.
KI'Y — komnJekcHble rpaHy/HpOBaHHWe yno6peHHs cOCTaBa
N:P:K=64:0:15. T1IK KI'Y KOHTpO/HpyeTcs Nno cofepXaHHIO HHTpa-

TOB B MOYBe, KOTOPO€ He MONIKHO NpeBuLiaTh 76,8 mMr/kr aGcomoTHO
CyXo# NouBbI.

METOAHKA ONPEAEJNIEHHA HHUTPATOB B NOYBE*
{ boroxoaopumerpuuccknii meron)
fipMHUMN H XaPAKTEPHCTHKA MeTOAA

Metoa ocHoBaH Ha 00pa30BaHMH MHKPHHOBOH KHCJIOTH TNPH B3aH-
MOJeHCTBHH HHTPATOB C RHCYJabdodeHo10B0H KHCNOTOH, KOTOpasi Baak-
MOAeAcTBYS €O WieN04bl0, obpa3yeT CoeAHHEHHA OKPALUHBAIOWHE PacT-
BOP B XKeaThifl uBeT. Peakuus HieT no ypaBHeHwuio:

3HNO; + C¢H3OH (HSO3) 2 — CgH20H (NO3)3 + 2H2S0; + H,O
CeH:OH(NO2)3 + NaOH — CﬁHE(NOz) 3ONa 4 H:0.

YyscTBHTeAbHOCTb onpesesiendst 0,1 Mkr/Ma pacrBopa.

Iuanaszon uaMepsemblx KonueHTpaumii oT 25 no 400 Mr/Kr noysu.

Mewaiowee BJIHSIHHe OKa3blBAIOT COJH AMMOHHMS H XJIODHABI, KOTO-
poe ycTpausiercs B fpouecce onpelesieHHs.

Amnapatypa ® nocyaa

D oTO3NeKTPOKOJOPHMETP C KIOBETaMH TO/ILLHHOK ciosi 30 MM H cBe-
TOPHALTPOM € MaKCHMYMOM CBeTONpONYCKAHHA MNpH AJHMHe BOJHH
480 uMm.

Flocyna wmepnas naGopatopuas crekasHHasn, T'OCT 20292-72,
FOCT 1770-74 (nunetkn emxoctbio 1, 2, 5 u 10 ma, KOAGH eMKOCTBIO
100, 500 u 1000 ma).

Kon6ul konuyeckne emkoctbio 250—300 ma, TOCT 10394-72.

Boponku crekastiwe, TOCT 8613-75.

Bopsnan 6aus.

Yawku ¢papioposuie sunapurespise, FTOCT 9147-73.

DuALTPLl «CHHSST JIEHTa»,

IManouku crekanHHbIE,

PeaxTHBnt H pacTBOPH
denon kpucrasanveckuit, TOCT 6417-72.
Kucaora cepuasn, TOCT 4204-66, yn. Bec 1,84.
Hartp eakun, TOCT 4328-66, 209, pacrtBop.
Kanui asornokncawii (KNOs), TOCT 4217-73.
Hcxoanuiét  cTanaaprHuit  pacTBOp € COAep)KaHHeM HHTPATOB
0,1 Mr/ma. 2—3 r 230THOKHCJIONO KaJiHsi BHICYLIMBAIOT A0 NOCTOSHHOTO

* — TlpenenbHO NONYCTHMHE KOHIEHTPALUHA XHMHYECKHX Bewects B nowse (I11K)
Ne 3210-85 ot | ¢espann 1985 r, M3 CCCP
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Beca. Hapecky 0,7218 r BHICylieHHOrO a30THOKHC/AOro KaJiHs PacTBoO-
pPAT B MepHOMt KojiGe eMKOCTLIO | /1 B AHCTHANHPDOBAHHOH BOjfe, A0-
BOAAT 06bEM A0 MeTKH M TUlaTelbHO nepemewuBaior. Jlas koHceppa-
uud_npuGasnswr 1 Ma Toayona.

PaGounit cranpaptanit pactBop ¢ coaepxkanveM 0,01 Mr/ma Hur-
paToB roOTOBSAT nepeil onNpefefeHHEM COOTBETCTBYIOLLHM passefieHHeM
HCXOJHOT'O CTaHAAPTHOTO PaCTBOPa BOAOH.

Tanyon (C¢HsCHj), TOCT 5789-69.

HucynbpodeHonoBbili peakTHs. 25 I KpHCTaMIHYeCKOTO fecLBeTHOrO
¢detona pacTpopsiioT B 150 M1 KOHUEHTPHPOBAHHON CEPHOM KHCMOTHI H
HarpesaioT Ha BoAsiHOH 6aHe B Teyewue 6 yacos B Konbe ¢ obpaTHbIM
XOJIOAHNbHHKOM. XpaHAT B TeMHO# CK/ASIHKE C NPHTEPTO# NpOGKOH.

Cepe6po cepHOKHCJ/IOE, 4.1.3.

Harpu#i cepruokucawmin (Na,SO4), TOCT 4166-66, -10% pacteop.

Ot60p npo6 nousu

C wuccnepyemoro ydacTka oTOHPaloT CMellaHHbfi oOpasen NOYBH,
cocTosEd 13 5 npo6, oTOGpaHHLIX NO METOAY KOHBepPTad HJH AHaro-
Hanu. [lpo6ul orGupalor sonaToW ual Gypom Ha rayOuBy NaxoTHOro
cnon (20 cM). BasThit o6paseiy TILATeNILHO NMepeMeUIHBAIOT Ha JIMCTKe
$aHepbl WM NONHITHAEHOBOH NUieHKH. Jlasl cocTaBsieHHst CMelIaHHON
npoGbl H3 Hero OTGHPAIOT MepHbIM cTaKaHdukoM (1.J1) o6beM nouBH.
H3 Bcex oTaeqbHBIX 06pasuoB B CPERHIOID CMelaHHYI0 Npoby ROMKHO
nonacTb NPHGAH3UTEAbHO OAMHAKOBOE KO/HMYeCcTBO MouBun. Bee 5 npo6
CCHINAIOT BMeCTe, OCBOBOXKAAIOT OT KaMHeil, KopHeHl W ApYTrHX BKAloye-
HHH M TILATeJbHO nepeMelwkBaloT. Tlocse nepeMelMBaHUs H3 CpeaHeii
npoGu MeTonoM KBapToBaHus orTGHpalorT 1,0—1,5 kr nousw. ITpo6u
YNAKOBLIBAIOTCS B XJIONUATOSYMaXKHble HJIH MMOJHITHIEHOBLE MELIOUKH
BMecCTe ¢ COMpOBO/AMTE/IbHHM TaJIOHOM H OTCHUIAIOTCH B ﬂaﬁopampmo
AR aHanH3a.

Xon aHaausa

Ceexeoro6paHHylo npo6y nousbl (10—20 r} nomellaioT B MJIOCKO-
AOHHYI0 KOJGY, COlepKaulyl naTHKpaTHoe konnuectso 0,069 pact-
BOpa cepHOKHCAOro KajHs. CoaepxHmoe KoaGbi B3GaNThIBAIOT B Teye-
HHe 3 MHHYT H QHUJLTPYIOT Yepe3 npeaBapHTENbHO MPOMBITHLIH 6€3am-
MHaywoHl BoOZOH GymakHBIH (GuabTp «cuusin nextas. [lepeuie nopuuu
¢uabTpata (5—10 M) oOTGpachiBaloT. MyTHBI PacTBOP HECKONLKO
pa3 nepeH/bTPOBBIBAIOT.

OnxoBpemenHo GepyT HaBecKy HCC/enyeMOH MoOuBbl AJIA OMpelee-
HHA COAECPNKAaHHA B HeH BJaru.

lepen onpeaenenHeM HHTPAaTOB HEOGXOAHMO CAENATL KauecTBEH-
HOE HCMBbITaHHe BLITSIXKKH Ha COAEp)KaHHe B HeH AMMOHHHHBLIX CONeH o
XAOpHAOB. B npucyTCTBHH 3HAUMTENBHOrO KONHUECTB3 AMMOHHIHBIX
cofieit K BbTSKKe 106aBAsIOT HecKosbKo kaneab 109 pacteopa cepo-
KHCJIoro HaTpusa. XNOpHAL 0CaXAaloT CePHOKHCAbLIM cepe6poM.

B 3aBHCHMOCTH OT 0XHI2eMOTO COREpPXKAaHHA HWTpaToB Gepyt 5—
50 M1 noAroToB/ieHHON BHITSKKH, noMewawT B ¢apdoposylo HallKy
COOTBeTCTBYIOLLero o6beMa H BLINAPHBAIOT Ha BOJASIHOA GaHe ¢ 31eKTpH-
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yeckHM nogorpesBoM. [locsie BbINapHBAHHA YallKH OXNaXKAai0T 10 KOM-
HaTHON TemnepaTtypsi u MNpubapafior no | MaA AucynbdodeHoNoBoro
peakTHBa, pacTHPAIOT CYXOH OCTATOK CTekNfAHHOH nasnoukoit. Pactupa-
HHE caeyeT NPOBOAKTb He TONLKO HAa CepeqHHE YalUKH, HO H no GoKam
ee, rie ocanka ne BuaHO. Yepez 10 muuyT B8 Hawky npuausator 15 ma
H.HCTH.HJ'IHPOBBHHO“ BOAZbl, CMay”HBaf BOD,Oﬁ BCIO ﬂOBerHOCTb YaWwKH.
Hefirpanusyor kucaulii pactBop 20% pacTBOpOM efKoro Hatpus A0
LWENOYHOH Cpelbl, T.€. N0 NONB/IEHKA CTORKON XenToH okpackd. Okpa-
IUeHHBIH PACTBOP NEpenHBalOT B MepHYIO Koaby emkoctbio 100 ma
OOMBIBAIOT YALIKY BMECTE C CTEKJAHHOA nanoykod 3—4 pasa AHCTHA-
JHPOBAHHO! BOLOH H MNPHOABNAIOT 3Ty BOLY K OCHOBHOMY pacTeopy.
[osonsT pacteop B Koi6e€ 00 METKH 1HCTHJJTHPOBAHHOH BOLOH, nepe-
MeWHBaIOT H (HOTOMETPHPYIOT OTHOCHTE/bHO KOHTPOJSI NMpH AJHHE BOJ-
Hbl 400—450 M. Ecnu HHTEHCHBHOCTD OKPacKH aHaJIH3SHpYeMoro pacT-
BOpa ANAl HENOCPEACTBEHHOrO CPABHEHHA CIHIUKOM BejiHKa, 6EpyT ero
ofpeneneHHylo 4acTh H pas6GaBifloT 10 HyXKHOro obbema. B stom cay-
yae pe3y/bTaThl ONPEAENEHHS BHMUCJARAIOT C YyUeTOM pa3bGaBieHHA.

CojepxaHuve H3y4uaemMoro sewiectsa B Npobe ONPENeASIOT no
KajHOpOBOYHOMY FpagHKY.

Kanu6popounmii rpadpux

JAns nocrpoerHs kanuGpoBoukoro rpaguka FOTOBST IKaJy CTaH-
aaproB. Hns storo B Mepable KoabGbl emkocThio 100 Msi BHOCAT mo
50 ma aucruanupoBadHo# Boaw H no 0; 0,5; 1,0; 2,0; 3,5; 6,0; 10,0;
12,5; 15,0 mn paboyero craHgapTHOro pacTBopa Aa30THOKHCIOTO
Kanusa. B kaxaylo koaby BHocAT no | Ma  aucyibgpodeHnosno-
Boro peaxkTiea H no 10 Mn 20% pacTBopa eAkOro HaTpHs, oGbem fo-
BoaAT Bouod A0 MeTKH. CojepHMOe KonG TLLATENbHO NepeMelHBaloT
H OTOKOJOPHMETPHPYIOT OTHOCHTENbHO KOHTPOJAS MPH AJNHHE BOJHBI
400—450 HmM.

lilkana cranaaproe cooTBeTCTBYeT coaepxanvio uutparos: 0.5; 1,0;
2,0; 3.5: 6,0; 10,0; 12,5; 15,0 mxr/ma.

[To cpeaunum AAHHBIM, NMOJYYEHHbIM H3 3—5 H3MepeHHA Kaxaoro
CTaHjapTa CTPOAT KaJHOPOBOUYHLIH IpaPUK 3aBHCHMOCTH «OMNTHYeCKan
IVIOTHOCTb—COAEPMAHHE HHTPATOB».

Pacyer anaamsa
CopepxaHHe HHUTPATOB B NOUBEe PaCCYUTHLBAIOT Mo ¢GopMyane:

A-V
V[ - B
A — conepxanue a30Ta HHTPATOB B AHaJH3UPYeMOM O06beMe Npobul, MKr

V — ofumuit o6beM pHAbTPaTA (NOUBEHHOM BHTANKKH), MA;

V) — obnhem ¢QuabTpaTa (nouBeHHOH BHITSIXKKH), B3ATHIA [J18 ana-
JH3a, M),

B — HaBeCKa NoYBHl, T;

K — nepecyeTHh it Ko3¢pduiuHeHT Ha abCOMOTHYIO CyXYIO NOUBY,

C=

- K wmr/kr, rae:

K =m, rze HiO — Baax#ocTb noyss, %.
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METOIHKA ONPENENEHHS $0C90PA (oSwmero) B NOYBE*
TIpHHUKN ¥ XapaKTEPHCTHKA MeToAa

Meroa ocHOBaH Ha 0o0pa30BaHHH MOJUHOIEHOBOH CHHH NPH B3aHMO-
nefctBun (ocdaT-HOHOB C MOJIHGAATOM BMMOHHA B MIPHCYTCTBMH BOC-
cTanobHrensi. FIHTEHCHBHOCTb OKPACKH pPacTBOPOB NPONOPUHOHAJbHA
cojepxaHHio ¢ochopa.

YyscTBuTEABHOCTL onpenesnenks 0,5 Mkr B aHallu3HpyeMoM o6beme
npobul.

Jnana3oH uH3MepeHHs KOHLeHTpauuit cocrasjisier or 250 no
500 mr/kr noyBb. .

Mewaior onpeneseHHio coefHHEHHS KPeMHHS, MbIILIbAKa, XKejae3a.
BausnHe WX ycTpaHAIOT B npouecce o6paBboTKH npobsl.

Annaparypa u nocyaa

DOTO3/1eKTPOKOJOPHMETP CO CBeTOQHALTPOM ¢ MAKCHMYMOM CBETO-
NOTJIOWeHHs! NPH AJiHHe BOJHB 700 HM.

Baus BoasiHasn.

Ha6op cht Kuomna.

CTynka araroBasi.

Bioperku.

Yawxkn ¢apdoposnie.

Kon6ul mepHue emxoctbio 50, 100, 500, 1000 ma, FOCT 1770-59.

PeakTHBH H PacTBOpLI

Asornasn xucjora, FOCT 4461-67; ya. Bec 1,4.

Consinas kucnora, FOCT 3118-67; ya. Bec 1,19 u 109% pacreop.

Cepuas kucaora, konu., FOCT 4204-66; ya. sec 1,84 u 2 1 pacrsop.

Xnopuas Kucnora, 30% pacrBop.

BukapGouar narpus, 1% pacrsop,

Xentas kpossinan coab’ (KFe(CN)e), 10% pactsop.

Kanuhi mapraunosokucau®, ¢ukcanan 0,1 ¥ no TY 6-09-2540-72.

Mapranen cepuokucanii (MnS0,), 109% pacrsop.

lllaBenesas Kucaora, 0,1 H pacTsoOp.

Ammuak Boauui, no TOCT 3760-64, 25% pacreop.
$-auuuTpodenon, HachileHHu# BoAHK# pacTBop. 0,2 B-guinTpodeHona
pacteopsitor B 100 Ma BoZlbl npu HarpeBaHHH H OCTABJASIOT HA HOYb NpH:
KOMHaTHOR TeMnepaType, 3aTeM pacTBOp (PHABTPYIOT OT BhAeNHBIUHXCS
KPHCTAJIJIOB.

Monu6neHoBokucablii  ammonui, (NH,);MoO,, TOCT 3765-72.
25 r monubnara amMouHa pacreopsioT B 200 Ma AHCTHN/IMPOBAHHOR
BOAL, uarperoéi po 60°C. 3aTeM ¢HALTPYIOT H pa3GaBASiOT CepHOI
KHCJIOTOR, KOTOPYIO rOTOBAT cJeAyiouiuM oGpasom: 280 M KOHUEHTpH-

*—Nn BHO JONYCTHMBEIE KOHIOHTDALUWH XHMHUECKHX peuects B noyse (MTIK)
N or 30 anpean 1982r., M3 CCCP
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poBaHHOK cepHOH KHcOTH passoasT Ao 800 Ma AHCTHANHPOBAHHOM
sopoi. 1o oxnakpeHHH pacTBOpa CepHOH KMCJAOTH B KONGY eMKOCTbIO
I 1 BHocAT 750 MA 3TOro pacrsopa, K KOTOpOMY MPHAHBAIOT pacTBop
Moau6GRara aMMOHHA (NpH noMeluMBaHHM). 3aTeM CoaepXKHMoe KOoJGu
OXJ1aXKRaloT M ZOBOAAT RO METKH pacTBOpOM CepHOH KHcaotel. Pactsop
XpPaHAT B TeMHOil CKJfIHKe, H OH MOXeT HCHOJb30BaTbCA B TEUYEHHe
roaa.

OnoBo xaopucroe, asyxsoanoe (SnClz- 2H 0), TOCT 36-68.
0,25r SnCly- 2H.O pacrsopsior 8 [0ma 109% conaHoli KucnoTsl
(roToBAT HenocpeacCTBeHHO nepel ynorpeGaeHHeM).

Kaauit dochopHokHcanii oanozamemtenubil, KHoPOy4, no TOCT
4198-75, nepeKpHCTaNNH30BAHHKIH.

CranpapTHuiii pacteop c¢ cogepxanxeM 0,1 mr P2Os B 1 Ma rotosar
H3 oaHo3aMelleHHoro ¢ocoara Kanuda. 0,1917 r KHaPO, pacrsopsior
B Boje B MepHOH konGe eMKocThio | o,

Ot60p npob

Ot6op npo6 nous Jyyuie NPOH3BOAMTL OCEHbIO nocie y6OpKH ypo-
Kan. C pui6paHHOro yuacrka naowanbio 200 M? oT6HpaloT cMewanHbiit
ofpasell NOYBH, COCTOSIHHA H3 NATH OPO6, B3SATHIX NO METOLY KOH-
sepTa. [1po6u or6upaloT nonaTolfl uanm GypoM Ha rayGHHy naxoTHOro
caost nouBnl (20 cM). [louBy orpesaioT Jonaroil OTBeCHO B BHAE NIPAMO-
yronibHo# mnacTHHu. Crnefsit 3a Tem, uto6Gbl B KaXAblii o6pasell no-
Najno NPHMEPHO TaKoe KOMHYECTBO MOYBbI BEPXHEro H HHIKHEro CJ0eB,
KOTOpoe NpOonopiHOKaNbHO HX MolllHocTH. BasiThiii o6pa3ewn TuwartesbHO
nepeMeluHBalOT Ha JiHcTe <aHeph, Kycke Ope3eHTa HJH NOAHITHAE-
HOBOH nJieHke. 3aTem RJf COCTAaBNeHHA CMelaHHO# npobul M3 o6pa3na
OTOHPAIOT KakoH-HHGYAbL MepKoH (Hanpumep, G6GaHKa, cTakaH) He-
6onbuwioit o6nLeM nouBb M BHCHINAKT B YHCTHH Mewouek. M3 scex
OTAe/IbHLIX 00pa3uoB B CMelIaHHYI0 CPefiHIol0 NPo6Y AO0JXKHO NONACTb
NPHO/IH3HTENLHO OAHHAKOBOE KONHYeCTBO nousbl. Bece naTh npo6 ccwna-
10T BMecTe, OCBOGOXAAIOT OT KaMHeH, KOPHEH, APYrMX BKJIOYEHHH M
TwarejbHO nepemeirnBaioT. [locne nepemewnBanus u3 cpeaHell Maechl
nouBbl MeroAoM KBapToBaHusi orT6upaioTr 1,0—1,5 kr nousun. [lpoGa
YNaKOBbLIBAETCH B XJON4aTOGYMAMKHLIA HIH NOJNHITHIECHOBLIA MeLoYeK,
3ano/HsieTCsl CONMPOBOAMTENbHHA TajOH, BMecTe ¢ KOTOpLIM npoGa
OTCHINaeTCst B J1abOpaTopHIO,

Xoa ananusa

[MocrynuBuwne B naGopaTopHio Npo6sl NOYBLI BLICYWKBAIOT A0 BO3-
LYWHO-CYXOro cocTonnys Ha Oymare B TeuM. [locne BuicyuiHBaHus
npo6a nousel neperHpaercs B ¢appopoBoil cTynke U npocenBaeTcs
Yepe3 MoO4YBEeHHOE CHTO ¢ pa3MepoM otBepcTHH 1,0 mm. BaBewnsaior
Ha aHAJHTHYECKHX Becax 2T NOArOTOBJEHHOH npoGbl, NOMeulaioT E
konby emkocrbio 100 ms, cmaunBalor 3 Ma Boaul, pobGasasior 10 ma
KOHUEHTPHPOBAHHOH CePHOM KHCAOTHl H OCTaBASIIOT Ha 60 MHHYT (MaM
Ha Houb). [To HcTeueHun 3TOro BpemeHH K npobe pnoGasasiior 5—6 Ka-
nejb pactsopa xJhopuoit Kucaorbl. (Ilpu Hanuuun opranHyeckx Be-
ulecTB npo6a npHoGperaeT TeMHO-CEPYI0 OKpacKy). 3aTem 3akpHlBaloT
KoJIGy ManeHbKOH BOPOHKOH, CTaBAT Ha MAuTKY. Ecnm cMech Bo Bpems
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KHIAYeHHs B TeyeHHe 5—7 MHHYT OOGECUBETHTCA, TO HarpeBaHHe CJeny-
€T NpOAO/IKHTL elile B Teyenue 15—20 MHHYT, nocje 4ero cXkHraHue
MpeKpawaloT 1 KoalGy cHumaloT ¢ nAaHTKH. Ecam Xe nocne kunsiyeHHs
CMecH B TeueHHe 5—7 MHHYT pacTBOp He OGeCUBETHTCH, TO Chelyer
A0GaBHTL elle | Karumo XJOPHOH KHCAOTH W NPOAOMKHTbL HArpeBaHHe.
3Ty npoueaypy MOBTOPHIOT A0 MOJAHOrO OGeCUBEYHBAaHHH CMecH. 3artem
pacTBOP OXJaXAAIT, AIOT OTCTOATLCA A0 MOJHOIO OCaX<AeHHsl OCafKa,
T.€. 1O TeX NOp, NOKAa pacTBOP Hal OCAAKOM He CTaHeT Mpo3payHbiM
U GecuBeTHHIM WM cNabo KeNTHIM.

K pacrBopy nobasasior 30 M AHCTHILIMPOBaHHOMN BOAK, GHALTPYIOT
uepe3 ABOHHOH GymaxHbili GUABTP B MeDHYI0O KOGy eMKOCTbio 250 Ma.
Ocanok Ha ¢uJAbTpe npombiBaioT 30 Mn ropsiyell AHCTH/JIHPOBAHHOI
BOAMI, NoAKHCAenHOH cepHoii kucaoTofi (10 Kanenb KOHUEHTPHPOBAHHOM
cepHoOfi KHCNIOTH Ha 1 51). OnepauMio NOBTOPSIOT TPHMKAM. 3aTeM pact-
BOp B Konbe AOBOASIT AMCTHAJIMPOBAHHOW BOJOH N0 METKH H nepeme-
LIHBAIOT,

Ona auanusa or6Gupaior 50 MA1 npo6Ll H MepeHOCAT B KOJAGY eM-
koctblo 100 ma. [No6aBasior 3ma 10% pacreopa KiFe (CN)g ans
ocaXKAeHus xenesa H 2,5ma [0% pacteopa MnSO4 B pesynbrare
dero ofGpasyercsi ocanok ¢eppHuHanuaa mapranna MmFe(CN)e. das
6osiee MOJIHOrO OCAXKAEHHS CMecb NOAIENAYHBAIOT PAacCTBOPOM am-
MHaKa o nosiBjienusi ¢uonerosoil okpackH. Ilo HcTewewnn 5 muuyr
0062aBNAIOT HeCKOJAbKO Kanejb 2H CepHOH KHCJAOTH [0
nosiBNeHHs cHHell okpacku. Coaepxumoe KojaObl nepeMelsHBAlOT H
OCTaBASIOT Ha 30 MHHYT Ansi QOpMHpPOBaHHA OcajKa. 3aTeM AOBOANT
4O METKH AHCTHJNIHDOBAHHOH BOAOH, NepeMEWHBAIOT H (PHALTPYIOT
yepes ABOHHOH GuALTP (CHHAS JleHTa).

50 M1 pactBopa BHOCAT B MepHylo Konly Ha 10 mn, nobaessior
4 Ma pacTBopa MOAHGAATa aMMOHMsl B CepHOH KucnoTe W 45 Mn amuc-
THANHPOBaHHOH BOAM, 3aTeM Ao6aBasior 6 kaneab (0,3 ma) pacreopa
SnCl,, nepemelunBaOT H JOBOAAT KO METKH AMCTHAJNHPOBAHHON BOMO.
Mo ncreuewun 7 MHHYT orGupalor 30 Ma pacTBopa B KioBeTy H (oTO-
METPHPYIOT npH AJHHE BONHW 700 HM.

MocTpoenne kaan6posoutoro rpadguka

B Heckosbko K016 emkocThio 100 Ma BHOCAT paGounii CTaHAApPTHLIH
pacrBop KHPO, cornacxo tabauue:

0 1 2 3|14 541617

Pa6ouuii cTaHaa Tl(i;ﬂi’i p-p
¢ conepxannem P20s
0,01 ME/MJI, M o 05 1,0 20 30 40 50 100

Conepxanne P;Os, Mkr/ma 0 0,05 ol 02 03 04 05 10
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3aremM B Kaxayio KOJIGY R06aBjasiioT NO 4 MJI MONMHGIATA aMMOHHKS,
no 0,3 ma SnCl; u poBOASAT Boxo¥H nO MeTKH. Hamepsior Bennuuny on-
THYECKOH NJIOTHOCTH OKPalUeHHbIX PACTBOPOB NpH AJHHE BONHB 700 HM.
ITo cpeausim peayabTaram CTPOAT KaAuGPOBOUHKNA rpaduK B KOOpAHHA-
TaX KOHLeHTPAUHsI — ONTHYecKas MIOTHOCTb. KanubposouHbiit rpaduk
npoBepsiloT exeaHesHo no 2—3 pacteopawm.

Pacyer anagamnaa

KoHuentpauuio ofuero ¢gocopa (C mr/kr) B NOYBE DPACCUHTHI-
BalOT no ¢opmyne:

a-

C= Mr/Kr, rae:

b-
d
a — KosnyectBo P,Os, HalineHHOe B HCcneayeMoM oGbeMe pacTBOpa
no xaaH6poBouHOMY rpadHKy, MKr/ma;

b — of&vem aHanu3upyeMoi npobul, ma;

d — AaBecka Moussl, r;
10 — xo3¢ddHiHeHT, yUHTHBaOWHII pa3baBneHHe npobGul NPH aHaNH3e.

METOAD ONPEAEJEHHR BANOBOrO ®OC®0OPA H BAJIOBOIO KAJNHA*
O6w He nonoxeunsn

Iloysa, noctynaiowiast Ha 3HaJNH3, AOGAKHA ObiTb NPEABAPUTEbLHO
IoBefleHa O BO3AYLWHO-CYXOro COCTORHHS, M3Mebuy€Ha, NponyiuiexHa
yepes CHTO C KPYrablMH OTBepcTHAMH auaMetrpom 1-—2 MM, xopoiuo
nepeMellaxa H pacnpeAeseHa NO POBHON NOBEPXHOCTH CJAOEM TOJLWWH-
HOH He Gosnee | cM. AHanutuueckyilo npo6y maccoit 10r orGupaior
NOXKOH HAM LuMaTeneéM He MeHee YeM M3 NATH Pa3HblX MECT, paBHO-
MepPHO PpacnofoXeHHbX MO NJOWadH, Ha BClo rAybuny cion. 3arem
npo6y H3MenbuyaloT NMpPH NOMOLWH J060ro YCTpOHCTBA, HE 3arpsi3HAO-
11€T0 MOYBY, KO COCTOSAHHA NyApbl; nMpH 3TOM MOYBA He AOMXKHa napa-
naTh KOXY NpH BTHPaHHH.

M3 aHanuTHuecKoll npo6ui GepyT [Be HaBeCKH MouBbl ANA onpeje-
JleHHsl rurpockonuueckoil Baaru no 'OCT 5180-75.

Annaparypa, MaTepHaibl, peakTHBbi

PorosnekTpokanopumerp no 'OCT 12083-78 uau apyrue auaso-
rHYHble npHOOpHL, no3BoJAOUIHe paboTaTh B HHTepBaJse AJHH BOJH
360—420 uM 1 Buie 650 um,

®oromerp naamenubi no IF'OCT 22744-77 co cBeTOPHALTpAME,
NpONyCKaOWHMH aHAJNHTHYECKHE NHHHY Kanus 766,5 u 769.9 nm.

JHTKA 3NIeKTpHYeCKasl ¢ 3aKpLiTOH 3TEepPHHTOBOH MOBEPXHOCTBIO.

[Tnutka saektpuveckass no FOCT 306-76 wau xonGoHarpepares.

* — TOCT 26261-84 «Iloubw. Meroan onpenesenns Baaoscro pocdopa M Baso-
BOr0 KanHsi»
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Ileub MydenbHas ¢ TepMmoperynsTOopoM, TeMnepatypoil Harpesa
no 1000°C.

Ikad CywHAbHBIH ¢ TepMOPeryJsiTOpoM.

Bana BoasiHaA.

Becu snaBopaTopHele 2-ro K/acca TOYHOCTH € npegenbHoll narpya-
koil 200 r W BecW JaboparopHble ¢ npeaenbHol Harpyskoit 500r mo
TFOCT 24104-80.

OukH 3allHTHbIE.

INepuaTKn pe3svHOBbe KHCJAOTHO- M 1L€JI0YeCTONKHE.

IManouky, NeCTHKH, NPOMbIBAJIKH CTeK/NSIHHbIE.

Crekna yacosuie.

Crynka silIMOBas HAH XaJlleflOHOBASA C NECTHKOM.

Cuta c cetkamu 1 u 2 no TOCT 3584-73.

AcGect nincrosofi Tonwxroit 0,5 oM.

Bymara ¢uiabrposanshas no TOCT 12026—76.

QHuALTPH Ge33onbHble, 6esast H CHHSIS JIEHTA.

BiopeTkn 13 NosiH3THAEHA C NOTPELHOCTbIO A03HPOoBaHKHA 40,25 ma.

Hozatopu ilI[-115 u JAX-115 unn GilopeTkM u nuneTkH 2-ro
Knacca Tounocty no I'OCT 20292-74.

Kon6u H uuannapy Mepuble no FOCT 1770-74, HankBHble.

Crakanbl, BOPOHKH, KOJGH njockofonHbie H Kpenabpans no 'OCT
25336-82.

Turau ¢apgoposue Buicotoii 4—5 cm no T'OCT 9147—80.

Yawke H3 (GTOpPONNAcTa ¢ KpHLIKAMH, AHAMETPOM 5—9 cM.

Boaa aHctuanuposannasn no T'OCT 6709-72.

Anomunuil cepHokucanit no OCT 3758-75.

AnomuHuit xnopreruit 6-popnuiit no FOCT 3759-75, x.u.

Ammuak soaiui no TOCT 3760-79, pacteop ¢ maccosoil noneit 109

Ammonnit sanaaueBokucanii no F'OCT 9336-75.

Ammonnii monu6aenoBokncauéi no FOCT 3765-78.

Ammonnit yrnekucanit no 'OCT 3770-75, pactBop ¢ MaccoBof
nonedt 109

Ammonsnit xaopucteiii no FOCT 3773-72, x.u.

Kan#ii CypbMsIHOBHHHOKHCABIH. )

Kanuii dochopHokucanii ognozamemennbiii no FOCT 4198-75, x.u.

Kannit xnopuctaili no TOCT 4234-77, x.u.

Kanbunit yraexucawiit no FOCT 4530-76, x.u.

50 Knscér}ora aszorHan no I'OCT 4461-77, pacreop ¢ oGbemuoft posei

u 5%.

Kucnora ackopGuhosas, pactaop ¢ Mmaccoeod poaeit |9, rorossr
B JeHb aHa/H3a.

Kucaora cepuas no I'OCT 4204-77, pactBop ¢ (1/2H:SQ,) =
= 2,5 Moab/a, pacreop ¢ MaccoBoit poneidt 10%.

Kucnora consnas no TOCT 3118-77. pacteop c¢ (HCI) =
= 0,025 Moub/a, pacTBOp ¢ O6LeMHOI_Aonel 50%.

Kucnora dropucrosopopoanast no FOCT 10484-78.

Kucnora xJopHas, pacTeop ¢ MaccoBofl Rouedi 50%.

Mertuaosbiit XpacHuiii no [OCT 5853-51, cnupToBO#A pacTBop ¢ Mac-
coBoil noaef 0,4%.

®enondranenn no TOCT 5850-72, cnuproBofi pacTBOp ¢ MaccoBo#
nonedt 0,19%: rotoear no FOCT 4919.1-77.
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Monroroeka x anaausy

lIpuzorosrenue pacrecpa ¢ Maccoeoil KORyeHTpayueil RATUOKUCU
gocgpapa 0,1 m2/xa. (0,1917 4 0,0015) r pocdopHOKHCIOrO OAHO3E-
MEeLLeHHOTO KaJiHsi PACTBOPAIOT B HeGObIIOM OGbeMe AHCTHIANHPOBAH-
HOHl BOAB H NEPeHOCAT PacTEOp B MepHYl0 KOGy BMECTHMOCTBIO
1000 M. [loGasasior 10 Ma pacTBopa € MaccoBoit AONEl CepHON KHC-
Jotel 109, RONHBAIOT A0 METKH AMCTHINMPOBAHHON BOLOA M nepeme-
wxBaloT. CPOK XpaHeHHs pacTBopa 2 mecsua.

Ilpuzorosaenue pacreopa ¢ maccosol xonyenTpayued NATUOKUCU
pocgpopa 0,01 mz{ma. PacTBop ¢ MaccoBOil KOHUEHTPaUHeH NATHOKHCH
¢docdopa 0,1 Mmr/ma pasbapisiior B MepHOH Kosnbe AHCTHINHPOBAHHO
sonoft B 10 pas. Xpausar pacrtBop ne Gosee 5 pHeil.

Ilpuzorossenue pacrsopa ¢ Mmaccosod Kowyentpayueldl KaAus
500 mxe/ma. (0,9533 + 0,0015) r XAOPHCTOro KasiHA pacTBOPAIOT B
HeGoJIbLIWOM o6heMe AHCTH/UIHPOBAHHOH BOALI, NEPEHOCAT B MepHYIO
Kon6y BMecTHMOCTbIO 1000 MJ1, LOAHBAIOT A0 METKH RHCTHAJIHPOBAHHOM
Bogofi u nepemewnBaioT. CpoK xpaHeHHsn pactBopa 1 Mecsiu.

Hpuzorosaenue cmewannoec MOAUGOEHOCYPOMAROZO OKPAUIUBAIO-
.u4ezo peaxruea. 6 r MonuGaeHOBOKHCIOrO aMMolHA H 0,15 r cypemsano-
BHHHOKHCJIOTO Kaius pacreopsior B 100 M1 AMCTHANHPOBaHHOH BOAHL,
Harpetoii a0 60°C. Ecan neo6xoanmo, To ¢unwrpyior. Pacreop oxnax-
AZI0T 10 KOMHATHOH Temnepatypul, noGaBasioT 500 MJ1 CepHOil KHCAOTHI
¢ mosiapHoli kKoHuentpauwued ¢ (1/2H2S04) = 2,5 moab/n 4 nonuBaioT
LHCTHANHpOBAHHOH Bogo#H 2o | 1. B TeMHOH cwisiHKe pacTBOp MOIKHO
XpaHHTb A0 | Mecsia.

[lpuzoroeasenue pacreopa A. 10r MONHGAEHOBOKHC/IOTO aAMMOHHS
r(ac'rsopﬂm B 100 M1 AucTHANMpoBaHHOH Boabi, Harperoii po 60°C.

PacTBOPY MeJIeHHO MpH NepemMeluHBaHHH ROGABAAIOT 2 MJ KOHLEHT-
PHpPOBAHHOH a30THOM KHCJOTHl M OXJaMXAAl0T pPacTBOpP A0 KOMHATHOM
TeMnepaTypul, ecjii HeoGXoAHMO, (PHILTPYIOT.

ITpuzorossenue pacrsopa 5. 0,30 r BaHaJHeBOKHCJIOIO aMMOHHA
pactBopsoTr B 50 Ma paucTHAsSHpOBaHHON BoAnl, Harperoid ao 60°C.
PacTeop oxnaxaaior 10 KoMHaTHOI TeMmneparyphl H go6GapasioT 50 Ma
pacTBopa ¢ o6beMmHo#l noneil asorHo#t KucnoTwl 5%.

ITpuzorosaenue cmewarnozo mosubdenosanaduesozo OKpaiLusaro-
weeo peaktusa. K pactBopy B HeGosbiuuMH NOpUMSIMH NpH HeNpephiB-
HOM mnepeMeLIHBAMHH CTeKAsIHHOH nafoyKoH, MPHAHBAIOT pacTBop A.
3atem K cMecH no6aBastior 10 M1 KOHLEHTPHPOBAHHON a30THOK KHCJO-
Thl B CHOBA MEpPeMEellHBAIOT pacTBOP CTEKAAHHOH nasoukofl. B TeMmHO#
CKJSIHKE PacTBOP MOMHO XpauuTh 1 Mecsu.

ITpuzorosaenue cycnensuu sudpookucu asomunus. B 200 un nwu-
CTHJIJIMPOBAHHOMH BOAK, MOAKHCJIEHHOH CONAHON KHCIOTOH A0 H3MEeHEeHHs
OKpacKu HHAMKATOpHOH Gymaru, coorserctByloweli pH-2-3, u narperoii
a0 50—60°C, pacrsopsuor 100 r cepHOKHCJAOro asioMuuust uwag 100 ¢
XJAOPHCTOrO aJMIOMHHHUA, eClH HeoGxoauMO, GuabTPYOT. B npospauunit
PACTBOP HeGOJBILIHMH NOPLHAMH AOGABJAKT, NPH NepeMeUIHBaHHH
CTEKNAHHOA NAJOYKOM, pacTBOp ¢ MACCOBOR J0JIell YIJEKHCJOro aMMo-
HHA 109 RO MpeKpauleHHs BhNaleHHs OCalKa, 3 3aTeM elle H3GHTOK
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1—2 ma. CycneH3Hio OXJaxKAaloT A0 KOMHAaTHOH TemnepaTypbl H HC-
HONb3YIOT A NPONHTHIBAHHA 6e330/bHbIX (HALTPOB C CHHER JIEHTOR.

Ilpuzorosretue cepuu pacTeopos cpasHenun 0aa onpedeienun Goc-
¢opa no moauboerodocoproi curu. B BoceMb MEpHbIX KOJG BMECTH-
mocThié no 100 Ma Ka)knas H3 GIOpeTKH HAJIHBAIOT pa3Hblieé OGbeMbl
pacTBOpa C MacCoBOM KOHUeHTpalKeH naTHOKHCH ¢ocdopa 0,01 mr/ma:
0; 0,5; 1,0; 2,0; 3,0; 5,0; 7,0; 10,0 ma. B xaxany konGy no 3/4 obbema
Ha/HBAIOT CONRHYIO KHCAOTY C MoispHOi KoHuewtpauden ¢ (HCI) =
= 0,025 monb/n. Ilanee npoBOAsAT BCe OMEPAUMH KAK H3JIOXKEHO NPH
ONHCaHHH YKa3aHHOTO MeToja onpenenexks ¢ocdopa B nouse (paszen
«[Tposemenme ananusas).

HpucoTosrenue cepuu pacTgopos Cpaswenuss O onpederenus
pocpopa moaruboerosanadarnoin meto0om. B cemb mepHbiX Koa6 sMec-
THMOCTbIO N0 50 MA KaXkzas H3 GIOPeTKH HAAHMBAIOT Pa3Hble OGBLEMbl
pacTBOpa Cc MacCOBOH KOHLUEHTpauMelh nsiTHokucH ¢ocgopa 0,1 Mr/ma:
J; 0,5; 1,0; 5,0; 7,5; 10,0; 15,0 Mn. 3ateM B Kaaylo Koiby [pHAH-
BaIOT N0 2,5 M/ KOHUEHTPHPOBAHHON a30THOH KHcaOTH. Jlasee nposBo-
AAT BCe OMEpANKH, KaK YKa3ano MPH ONHCAHHH RAHHOFO MeToAa Oflpe-
neaenns ¢ochopa B nouse (pasgen «llpopenenHe anannsax).

fTpuzorosrenue cepuu pacrsopos cpasnenus drs onpedesenus xa-
aun merodom oromerpuu naamenu. B wecth MepubiX kon6 BMECTH-
MOcThIO 110 100 M1 xa)knas H3 GIOPETKH HAJHBAIOT pa3sHble 0GbeMbl
pacTBopa ¢ MacCoOBOH KOHLeHTpauHeH kaaus 500 mkr/ma: 1,0; 2,0; 3.0;
4,0; 5,0; 6,0 ma. Tlpu pasnoxenun nouBLl HTOPHCTOBOLOPOAHOMN KHC-
N0TO# B KaXay© konly nebasasior no 1,3 Ma pacTeopa ¢ OGbeMHOM
onel COMAHOH uAK a30THO# KHCAOTH 509;. 3ateM B Kaxayo konly
BBOASIT PACCUHTAHHLIH O0BEM pacTBOpa C MACCOBOH AOJAEH aMMHaka
109, neo6xoaumbill ans HeHTPaNH3aUHH BBENEHHON KHCIOTHL, 3 TaKXKe
BC€ peaKTHBbI, KOTOpble N06aBARIOT K (QHLTPY NMOYBH NPH ITOM METOAE.
Tpyn pasnoxenHd nouBwbl cnekannem no meToAy Bypbsnosa B kaxayio
KOGy BBOAAT BCE peakTHBH, NOGaBsifieMble K GHABTPATY {I0YBbLI NIPH
3ToM meTone. PacTBODE AO/HBAIOT JHCTHAIHPOBAHHON BOLOH A0 METKH,
NEPEMEIIHBAIOT H BBOANT B paciibliHTenb flnaMennoro ¢oromerpa. B 3a-
BHCHMOCTH OT paspewaiouleli CnoCOGHOCTH HCNIbL3yeMoro npHGopa
JLonycKaercs Ansl paCTBOPOB CpapHeHHs1 6paTh GOAbLIHA KJAH MEHbIIHH
AHanas’oH KOHUEHTpauhi KanHs.

Mposenenne ananusa

Paznosxcenue nousbt ¢propucrtosodopodnoil Kucaorod das onpede-
senun karus u gocgpopa 8 0dnod nasecke. Bee pabotel ¢ pTOpHCTO-
BOXOPOAHOH KHCNOTOR MPOBOAAT B BLITSKHOM WKady B PE3HHOBBLIX
nepyarkax. BeiTAXHaf CHCTéMa LOAXHA HMETh XOpOWYiO BEHTH/AALHIO.
CTexNfIHHYIO NOBEPXHOCTb BHITAXHBIX IWKA(OB HEOGXOXHMO CMa3nIBaTh
napagHHOM HAH Ba3e/IHHOM.

Hasecky nousn 1,0—2,0 r B3Bewmnpaior Ha nNaGoparTopHbix Becax B
npeaBapHTeNbHO B3BelleuHblli apdopostifi THrenb BHCOTOR 4—5 cM.
Tureab ¢ NoYyRoH NMOMEIANT B XONOAHYIO MYDENbHYIO NEYb H MOCTENeH-
no Harpesaior fo 500°C. lpu atoft Temneparype nouBy npoKanHBalOT



B TeueHHe 3 4 A0 O30J€HHA OPraHHYeCKOrc BellecTBa, @ 3aTeM OXJaX-
naoT 00 KOMHATHOH TeMnepaTypu. [Ipokasjernyilo noyey KoAHYeCTBEH-
HO NEpPEHOCAT BO (TOPOMAACTOBYi0 uwallKy. OCTaBlIMeCs 4acTHUbLI
Noysnl CMBIBAIOT C THrAA |—2 MA AHCTHANHPOBAHHON BOAB H TaKxe
MepeHOCHT B YallKy.

B yamky u3 6ioperok npuansaior 15 Ma dTopHcTOBOROPOAHOH KHC-
NOTH H 5 MJI KOHUEHTPHPOBAHHCH a30THOH KHCJHOTH H 3aKpLiBaIOT ee
KpHLIKOH M3 ¢Toponsacta. YawKy noMewaorT Ha 3JIEKTPOMAHTKY,
NIOKPLITYIO caoem acbecTa, H HarpeBawoT B Tedenne 30 MHH, mocJe 4ero
C YalUKH CHHMAIOT KPHILIKY H BbiNApHBAIOT KHCJAOTH NOYTH aOCyXa.
3areM B yawKy ROGaBASIIOT ewe | MA KOHWEHTPHPOBAHHOM a30THOM
KHCIOTH H 10 M1 GTOPHCTOBOZOPOAHOM KHCAOTH M MOBTOPSIOT BCIO
onepauHnio. [lousy HeoGxoauMo o6paGoTaTh (TOPHCTOBOAOPOJHOW H
A30THOH KHC/IOTAMH elle pa3, eCiH NPH BbinapHBaHHH BTOPOi NOPUHH
Ha [He YalulKkH OCTABaJHChb HEPa3JOXKHBLIHECS YACTHUbLI MOYUBLI.

[Moene nonHoOro pasnoeHHA MNOYBHI COAEPHHMOE YallKH BLMAPH-
BaioT gocyxa. Cyxoffi ocTaToK B ualike o6paGaTHBAalOT ABa pasa Mo
10 M1 KOHUEHTPHPOBAHHON a30THOM KHC/IOTOM, KAXKABIA pa3 BbuiapuBas
KHCJIOTY ROCYXa, YToObl YyAaJHTb (PTOPHA-HOH.

Tlpn onpeneaenun ¢octhopa MeTOROM MOTHGAEHOGOCHOPHOH CHHY
OCTaTOK B YallKe PacTBOPSAIOT B COMAHOH KHCAOTE (pacTBOp C o6beM-
Ho# aonedt 509 ). [Mpu onpenenennn docdopa MOAHGAEHOBAHALATHHIM
MeTOOOM — B a30THOM KHcnoTe {(pacTBop ¢ ofbeMmuoil poneit 509;).
Hnsi pacTBOpeHHs OCTaTKa B YalIKY NPHAHBAIOT 5 MJA COOTBETCTBYIO-
et KHCAOTH, 38KPLIBAIOT YACOBLIM CTEKROM H HAFpEBaIOT HA 3JEKTPO-
NAHTKe 5 MHH. 3aTeM CHHMaIOT CTeKJO, npHaupaiorT 15 Mn ropsiuei
AMCTWIAHPDOBAHHOR BOALI H COAEPXKHMOE YalIKH (QHIALTPYIOT 4Yepes
6€330/1bHblii QHABTP B MepHYIO KoaGy BmecTHMOCTbIO 100 ma. Yawky,
CTeKNO H (HALTP NPOMLIBAIOT HECKOJBKO pa3 ropsdeil AMCTHAIHPO-
Bannoit Bogoi ¢ |—2 kannsamH cooTBercTByOUle#H kucjaorbl. Pactsop
B KOosnbe OXnaXAawT L0 KOMHATHOH TeMilepaTyph, AQNHBAIOT A0 MET
KH RHCTHANHPOBAHHOH BOAOH M mepemeinnpaioT. B pacrsope onpeie
AT ocdop u Kanui. OLHOBPEMEHHO NPOBOAAT KOHTPOJbHBIA aHaan3
Ge3 IOYBHl.

Pazaoxcenue nousbt cnexanuem 6e3 npumexenus naQTuno8od no-
cydon no merody Bypeanosa dan onpedeaenus Kaauna. HasecKy nousbl
0,2—0,25r B3aBewuBaldT Ha JNaGOPATOPHLIX BEcax M MEPEHOCAT B
YHCTYIO SILIMOBYIO HAH Xa/lUEACHOBYIO CTYNKY C FAAKOH MOBEPXHOCTLIO.
Ho6aBafioT paBHOe KOMHYECTBO XJIOPHCTOTO AMMOHMA W TWWATEAbHO
nepemeitHBaloT CMECh NECTHKOM. 3aTeM K CMeCH NopuusAMu 106aBASIOT
2 yraeKHcaoro KalbuHs. TUaTeqbHO MepeTHpas €roc ¢ nousoil. Ha
ZHO thapdopoBOro THrAs, BHICOTOH 4—5 CM, nomeluaor 3—4 npok.aaa-
KH B BHAE KDPYXKOB, BHIpE3aHHbHIX H3 CyXoro 6e3sosnbHoro ¢uabTpa ¢
CHHEll JIEHTOH, MPOMHTAHHOTO CYCNeH3HeH FHAPOOKMCH ajiOMWHHA, NpH-
roroejeHHo#i no nyHkTy «[lpHroTosnenHe cycnenauu ruapookucH adio-
MHHHSI». 3aTeM B THrenb NOMEWIAIOT CyXofi GyMaxKubifi KOHyc, Mpo-
NUTaHHLIA TOH Xe cycnen3Hed. [Ins npuroToBaenust npokaanoxk mioT-
Hble 6€330/bHble QHABTPH C CHHeH NeHToH N0 OAHOMY ONYCKAOT B
CYCNEH3HI0 THAPOOKHCH aNIOMHHHA H, HE [aBas CTeyb OCalkKy, fome-
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WAKT B CYmHJbHHA wKad Ha OQHILTPOBAJbHYIO Gymary M npocy-
WHMBAOT NpH TeMneparype He suie 70°C. Insi npurotosaenus npo-
K1aloK B BHA€ KOHYCOB B2 QHILTPa CKJIaALBaIOT BMECTE, CBEPTHLIBAIOT
B BHIE KOHYCa, NOArOHSAIOT NO pa3Mepy THIAA, B KOTOPOM GYAET MpOMC-
XORMTb CHEKaHHe, H ONYCKaloT B CyCnexsHio. [IpH nocaenyowem BuiCy-
IUHBAHHH B CYWHJABHOM lIKa(y KOHYC He AOJIXKEH TepATb CBOIO (opMY.
Ians npuroTobienys Gojee NMJOTHOW NPOKAAZKM AOMYCKAETCH BTOPHY-
Hasi 06paGoTKa B CYCMEH3HH yiKe NMPONHTAHHOrO H BHCYLWEHHOrG KO-
Hyca HWiaH ¢HabTpa. PasMep npoK/ianoK-Kpy>KKOB [JO/IKeH COOTBETCTBO-
BaTb AMaMeTpy AHa THI/Isi. B KOHYC nepeHOCAT nousy, NepeTepryio C
nnaeieM. THrelb OCTOPOXHMO TNOCTYKHBAOT O NOBEPXHOCTb CTOAA,
4yTOGbl YNJIOTHHTb CMECb MoYyBbi ¢ njapHeM. UTOOR Ha CTynKe He OCTa-
Ba/IOCh YaCTHYEX NOYBH, B Hee CHOBa noMewtaioT 0,51 yraekucaoro
KaJbuHA M, MOAb3YACh MECTHKOM, TULATEIbHO MPOTHPAIOT NOBEPXHOCTh
CTYNKH. YTIEKHCAHHA KalibuHA H3 CTYNKH MEpPeHOCAT B KOHYC H pacrpe-
LeJAIOT CBEPXY CMECH MOYBLI C TIaBueM. THrenb CTaBAT B XOJOAHYIO
MydesibHyIO neub ¢ TEPMOPEryasTOPOM, NOCTENEHHO Harpesas 10 2560—
300°C H BHinep>xHBaOT npH 3TOR Temnepatype 30 MHH. 3aTeM yBeaH-
YHBAIOT HAarpes H NPOKa/JHMBAOT THreib npH Temneparype 800—900°C
B teuenne I—1,0 4. ToTOBLIE CNeK OXAa’)KAAIOT, BHIHKBAIOT H3 THIAS H
NepeHOCAT B CTaKaH, KyAa NpHAHBAIOT 256—30 Ma ropsiueft KHCTHIJH-
poBaHHOi BOAH. CTakaH CTaBAT Ha ropAYyio BOAsHYI0 GaHIO H uepes
15—20 MHH CTEK/ISIHHBIM MECTHKOM OCTOPOXKHO H3ME&JbYaioT CneKk B
ogHOpOAHYIO Maccy. Ec/H 4acTHUKH cneka pa3sMHHAIOTCH C TPYIOM,
TO HarpeBaHHe Ha 6aWe NMOBTOPSIOT, @ 3aTeM MPOAOJIKAIOT H3Melbye-
HHe cnekiwehca Macchl. CTeKNAHHLIN MECTHK B TEYeHHe BCel ofmepauum
H3 CTakaHa neé BbiHMMaoT. Pactsop H3 crakaHa ¢HAbTpyOT uepes
Ge33onbHbil uabTp ¢ Gesioll NEHTON, He nepeHOCHs OCHOBHYIO Maccy
ocagka Ha ¢HAbTp. PuabTpaT COGHPAIOT B CTAKaH BMECTHMOCTBIO
500 ma. Ocanok nNpoMbiBAOT NOPUHAMH N0 25 MA ropsiueidl AUCTHAJH-
pOBAHHOH BOAbLI, KaKAbifi pa3 CAHBAA na (HALTP OTCTOABLIYIOCH XKHA-
KOCTb, [0 BO3MOXHOCTH He B3MyuHsas ocaaka. CoGupaior 400 Ma
¢puabTpaTa, KOTOpPHH HCMNOABL3YIOT LAl ONpeneieHHA KaJjiHs MeTOaOM
¢ oTOMETpHH nAAMEeHH.

UYTo66l NpPOBEPHTL NOJAHMOTY ChekaHHs, OCAaJA0K B CTakaHe M Ha
¢unbTpe pactsopslor 8 10—15 Ma consHoil KHCsOTHl  (pacTBOp C
obbemnof poneit 50%) npu HarpesaHHH Ha BOASIHOM GaHe B BHITAXKHOM
wkady. [Ipn noanoM cnekanHH B CTakaHe JOMXKHH OTCYTCTBOBAaTh
MECYHHKH, KOTOpbe H3Aal0T CKpeGyuwHih 3BYK MpH NepeMelIHBaHHH
pacTeopa cTekasiiubim mectukom. Ilocsne npoeepku pacTsop oTGpa-
chiBaoT. Ec/ln cnekaHHe nenosHoe, TO OnNepaulHio Pa3jioXKEeHHs MOUYBbHI
nosTopsAoT. OXHOBPEMEHHO NPOBORAT KOHTPOTbHHHA aHanu3 6e3 nouBbl.

Pasznoxcenue nousst 0o6paborkoli Kucroramu 0aR onpedesenun goc-
¢opa no merody 'un3bype. Hasecky nousnt ot 0,5 ac 1.0 r B3sewn-
BAIOT H2 JaGOPaTOPHBX Becax H nepeHocAT B koa6Gy Kvenbpana uau
NJIOCKOAOHHYID KonGy BMecTHMOCTbio 100 ma. [loysy cMauuBaioT
HECKOJIbKHMH KanjsiMH RHCTHAJHPOBAHHOH BOAbI H MpPHAHBAKT 8 Ma
KOHUEHTPHPOBaHHONA cepHoi kucaotel H 0,5—0,8 mn pacTtsopa ¢ Mmac-
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coBo# poseit xaopHuoi Kucaorsl 509;. Topio KoaGH 3aKpbiBaAIOT MajeHb-
KOM BOPOHKO#, KOTOpas CAYXKHT XONIOKHJABLHHKOM, H OcTaBasiorT Ha 30—
60 MHHYT HAH Ha Houb. Pa3noxeHHe NOYBLI KHCIOTAMH B NMPHUCYTCTBHU

XJOPHOR KHCJAOTHI H20GXOAHMO BEeCTH B 3alIMTHBIX oykax. KoaGy cra-
BAT HA KOJOGOHArpeBare/ib HJAH HA JIEKTPHUECKYIO MAHTKY B BLITAXKHOM
irkad M HarpeBaioT pacTBOp A0 Kuneuusi. Paznoxenne noussl BemyT
A0 TeX NOp, NOKa PacTBOp HajQ OCaZKOM NOYBLI HE CTAHET GeCUBETHLIM,
nocjae 4ero NMpOAOKAIOT Harpesanue eine 5—10 munyr. Tlpu nonnom
pa3noKeHHH OCTATOK NOYBBI NOJIXKEeH CTaTb Gesiecoro uBera co crierka
HKenToBaTHiM MJH ceposaThiM oTTeHKOM. [locne nosHoro pasznoxenusn
nouBbl PpaCTBOP OXJAAXAAOT H B KOAGY OCTOPOXKHO NO CTEHKE MPHJH-
8ai0T 20—30 MA AHCTHAAHPOBAHHOR BoAbl. CyCneH3Hio nepeMewHBaloT
H BMECTE C OCTAaTKOM MOuYBbi NEPEHOCAT B MEPHYIO KOJAGY BMECTHMOCTbIO
200 unu 250 mn. Kon6y, B KOTOpOil BesH pasfioOXKeHHe, HECKOJBKO pa3
OGMBIBAIOT TEMJIOH AHCTHAJHPOBAHHOM BOAOH, NPHJHBAA €€ K OCHOBHO-
My pactBopy B MepHOH Kouife. PacTsop oxaaxpalwT 0 KOMHaTHO#
TeMmnepaTypsl, AO/MHBAIOT A0 METKH JAHCTH/JIHPOBAHHOH BOAOH H nepe-
MewHBaioT. 3aTeM (GHALTPYIOT PaCTBOp yepes Cyxoil (HILTP ¢ 6enoit
JICHTOH B YHCTYI0 Cyxyio KonGy. Ocanok He ripoMbiBaioT W oTGpachi-
BaT. B ¢puabTpare onpenensiior ¢ocoop GoTOMETPHUECKMM METOAOM.
OnHOBPEM@HHO MPOBOANAT KOHTPOJbHBIA @HAJIH3 C OAHHMM DEaKTHBAMM
6e3 HouBbl.

Onpedeserue pochopa no moautidenogpocpoprod cunu. U3 coasno-
KHCAOTO GHAbTpATa, MOYYEHHOrO NOCAe Pa3foKeHHs NoUBbl MO NyHKTY
«Pa3sioxenne nousbl GTOpHCTOBORCPOSHON KHCAOTOH ANsl ONpefeneHHs
Kaaua u ¢octhopa B ONHOH HABeCKe», HAH H3 (PUALTPATA, IO/YHEHHOTO
NocJjie pasyioXeHHS MOYBK MO NYHKTY «PasnoxeHne nousb 06paGoTKOil
KHCJIOTaMH Jas onpeaenenusi docpopa no meroay I'uHaGyprs, Gepyt
no 5 M1 pacTBOpPa H NEPEHOCAT B Mepryio Koaly BMectumocTbio 100 M,
pa36aBasiioT AHCTH/JHPOBaHHOH BoAOH Ao 3/4 ob6bema KoaGbl v Mea-
JIEHHO, MpH TNEepPEMELIHBAHHH KPYrOBbIMH ABHXXEHHAMH, B KOAGY BJH-
BalT |6 MA CMEWAaHHOrO MOJHGAEHOCYDPBMSIHOIO OKpAllHBAOLLEro
peaxTHBa, NMPHrOTOBJEHHOrO no NyHKTY «[IpHroToBiense cmvewaHHOro
MOJHGAEHOCYDPbMSAHOrO OKpaltHBaloulero peaktusar. Yepes 1—2 muny-
Thl ROGABJAAIOT 2 MJ1 CBEXKENPHIOTOBJIEHHOrO pacTBOpPa C MaccoBOH AO-
Jiell acKopOHHOBOA KHCOTH! 1945 H CHOBA XOpOLIO MEPEMEIIHBAIOT KpY-
TOBLIMH RBHXEHHsIMH. PacTBop A0O/MHBAIOT 10 MeTKH LMCTHAJIMPOBAaH-
HOfi BOJOH, NepemellMBaIOT H OCTaBAsOT Ha 10—I15 MHHYT Ans o6pa-
30BaHHS YCTOAYHBOA okpackiu. ONTHYECKYI NJAOTHOCTH OKPAaUIEHHOro
pacTBOpa H3MEpFIOT OTHOCHTE/IbHO HYJ/IEBOrO pacTBOpa NpH AJHHE BOJ-
Hu 650 HM ¥ BHiwe. OAHOBPEMEHHO MPOBOASAT KOHTPONLHLIA aHAJIH3 HA
YHCTOTY PEaKTHBOB.

Onpedenenue ¢ocgpopa 8 sule moaubienosanadariocpoprozo
coedunenusn. Vs a3zorHokucnoro ¢puabTpaTa, nojiyyeHHOro nocse paa-
JIOXKEHHA MOYBH N0 NMYHKTY «Pa3noxeHHe NOYBH PTOPHCTOBOLOPOAHOH
KHCJAOTOA AJIA onpeaeseHHsi KajHs M ¢ocdhopa B OAHOH nasecke», HAH
H3 (PHABLTpaTa, NOJYYEHHOrO TOCHE pPa3NOMKEHHSi MOUBbl MO NYHKTY
«PaanoxeHHe NOYBH OGpaGOTKOH KHCJIOTAMH AAs onpeaenenHs ¢oc-
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¢opa no merony I'nu3Gyprs, GepyT 25 My pacTBOpPa M NEpEHOCHT B Mep-
HYI0 KOAGY BMecTHMOCTbIO 50 Ma. [1o6aBnsioT 2,5 M KOHUEHTPHPOBAH-
HOA a30THOA KHCJIOTH H pa3baBasiioT pacTBOP AMCTH/JIHPOBAHHON BO-
noit ao 30—35 mn. 3arem meaneHHo BBOAST 10 MA OKpawMBAaICUIEro
MOJTHGAEHOBAHALATHOTO PEaKTHBA, NPHrOTOBJEHHOro No NyHKTy «[1pu-
rOTOBJIEHHE CMEIIAHHOrO MOJHGACHOBAHAATHOrO OKpaLHBAIOLIEro
peakTHBax, NOJAHBAKT A0 METKH QHCTHAJIMpoBaHHOH BOZCH, nepeMellH-
BAIOT M OCTaBASIOT Ha [0—I[5 MuHYT n0 o6pasoBanusi ycTOAUHBON OK-
packd ONTHYECKYIO MJOTHOCTE OKPAILEHHOrO PacTBopa H3IMEPSioT OT-
HOCHTE/IbHO HY/1EBOrO PAcTBOpA NPH AJHHE BOAHB 360—420 uM. Onno-
BPEMEHHO TPOBOAAT KOHTPOJbLHLIA aHAJH3 HA YHCTOTY peaKkTHBOB.

Mpu onpenenennn Qochopa OGOHMH MeTOnAMM AONYCKAETCH yBe-
JIHYEHHE MJIH yMenbilleHHe OGbeMOB aHAAH3HPYeMOro pacTeBopa NIpH
YCNOBHH, uTOGH MOrpelHOCTb NO3HPOBaHHS He npepbiluata -+ 0,05 Ma
v 4TOObl OGUIHA O6bEM OKpaWeHHOTO PACTBOPA OCTABAJCH TAKMM, Kak
yKa3aHO MpH OMHCAHHH MeTOoaa.

Onpedenenue xaaun. U3 puabTparta, nonyueHHoro nocne pasnoxe-
HHA NMOYBLI N0 NYHKTY «Pa3ioXerHe NouBbl (PTOPHCTOBOLOPOLHOH KHC-
JIOTOH RJsi onpeneneHHst KanHs M ocopa B onHOH HaBecKes, Gepyr
25 ma pacTBOpa M NMEPEHOCAT B MEPHYIO KOGy BmecTHmOCTbI0 250 Ma,
HOMMBAKCT AHCTHAJIHPOBARRONH BOJAOH RO TIONIOBHHLI KOAGW W N0GaBASAIOT
| Xanaio CAHPTOBOro pacTBOpa ¢ MaccOBOH foJiell METHAOBOTG KPacHOro
0,4%. 3ateM B KoOAGY NO KalAM, NPH NEpPeMELIHBAHHH KDPYTOBHIMH
OBHXXEHHSAIMH, BBOAAT PacTBOp C MaccoBoil aoaeit ammuaxa 10% o
nepexoia OKpaCKH HHAHKATOpa B JXeATYIC H BuafeHHs OGHAbHOIO
ocanka ruapookcHpos. ITocae 3Toro cogepikumoe KonGui ACAHBAIOT
A0 MeTKH OHCTHAJNHPOBAHHOH BOAOH, nMepeMewHBaIOT M OCTABASAIOT Ha
20—30 mMuHyT, 4TOGHI OCaA0K Cea Ha AHO KoAGbl. OCTOPOXUO, HE BIMY-
yuBafi 0CafKa, CAHBAIOT MPO3pauHbifi OTCTOABWMHCS pacTBOp B CYXoil
CTaKaHYHK BMECTHMOCTbIO 25 MAl H BBOAAT pacTBOp B PACIbUIHTENb 114~
mentioro doromerpa. OnHOBpeMEHHO MNPOBOAAT KOHTPOAbHLIN aHaau3.

PuALTPAT, NOJYYeHHbIH NoC/e pa3jioKeHHs! TOUBLI N0 NyHKTYy «Pas-
JIOKEHHe TOuBbl ClieKarHeM 6e€3 NpHMEHEHHWs! NMNaTHHOBOA Nocylb no
meroay Bypbsinopa nas onpemenenus Kaaus», HarpesaloT B CTakaue
a0 70—80°C, no6asasiior 1—2 kanau deHondraneHna H No Kanasm,
nepeMeitHBas pacTBOp CTeKJAAHHOM naaouxof, BBOAAT pacTsop ¢ Mac-
coeoii noaeit ammHaka 25% no sBuo posoBoil okpackH. Ilocae 3Toro,
4AA OCcaMAeHHs H3GWTKa KaJbUHA MPHJIHBAT 35 MA pacTeopa ¢ Mac-
COBOW jonefi yraekHcjoro ammounus 1095, nepememiHsaior, KHnATAT
pacTsBop 5 MHHYT H ocTapasiioT Ha 30 MHHYT Ha ropsuell BOASIHOA Gane.
3arem pacTBOp OXJaXAAKT H OTGHABTPOBHLIBAIOT OCalOK 4Yepes Ges-
30AbHBIH PUALTP ¢ Gesoil sienTod. PHALTPAT COGHPAIOT B MEPHYIO
Kon6y BmMecTtHMocThbIo 500 Ma, ocagok npombisaior 8—10 pa3s xonoanon
RPOKHNAYEHOH AHCTHMIHPOBAHHOH BOAOHA, COOHpas NMPOMBIBHLIE BOAMI
B Ty JXe Koafy; ocalok or6packsalor. PacTeop B MepHO# KonGe xo-
JHBAIOT AHCTH/UIHPOBAHHOA BOAOK 10 METKH H nepemeiunsaiotr. Pacteop
HANHBAIOT B CYXOH CTAKaHYHK BMECTHMOCTBIO 25 Mal H ONlpelensiioT Ka-
AHA HA TaMeHHoM ¢oTomerpe. OnHOBPEMEHHO NPOBOANT KOHTPOJbHBIH
aHanH3.
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OGpaGorka pesyastaros

Pacuer sanosozo gocgpopa. [ns pacuera Banosoro ¢ocgopa B
nouse CTPOSIT TPanxyHpoBouHbie rpadukH. [Ipw mocrpoennu rpaduka
MO OCH OpAHHAT OTKN3/LIBAIOT BEJHYHHH H3MEPEHHBIX ONTHYECKHX
NAOTHOCTER B paCTBOan CpaBHEHHH, NpHIrOTOB/JEHHBIX MO NYHKTaM
«[1pHroTOBNEHHE CEPHH PACTBOPOB CPAaBHEHHA IAs OnpeneneHusi ¢oc-
¢dopa no MoauGaeHOdocoprofi cHHH» H «[IpHroTOBNEHHEe CepHH pacT-
BOpOB CpaBHeHHst ANA onpejeseHus ¢ochopa MONHGAEHOBAHANATHHM
MeToaoM», @ Mo ocH abcunce — COOTBETCTBYIOUIHE MaCCOBble KOHLEH-
TpauHH NATHOKHCH ¢ocdopa: ans onpeneteHHa no monHbaeHodochop-
noi cues — 0,05; 0,1; 0,2; 0,3; 0,5 MKr/ma; ans onpenefeHHs MOAHG-
neHosaHanaTHbiM Meronom — 1,0; 2,0; 10,0; 15,0; 20,0; 30,0 mxr/ma.
IpanynpoBoutbie rpaduKH CTPOST B N€Hb aHaJ/H3a TaK, uTobb ycpea-
HAOWAA JNHHHA NMPOXOAHJIA Kak MOXHO OGJHXKE K TOYKaMm, MOJYHEeHHbIM
B pe3y/bTaTeé €IHHHUHOrO H3MePeHHsi pacTBOPOB cpabHenHA. Ilo rpa-
(PHKY HaXOASNT MacCOBBIE KOHUEHTpAauHH NMATHOKHCH docdopa BO B3st-
TOM JAJIl aH&/AH3Aa PaCTBOpE€ H BLIUKHCJARIOT BaNOBHH ¢ocop B8 Nouse
(P2Os) B npouentax no ¢opmyne:

¢e V- 100- V; ¢ Vie Vs

P05 = = , roe:
: 1000000+ Vz- m  10000- V- m
C — MaccoBasl KOMLEHTpauust natuokucH dochopa, HalipeHwas no
rpadHKy, MKr/ma;
Vi — ofbeM pacTBOpPa NOCJE pa3/IOKEHHR MOUBHI, MJ;

V2 — o6beM pacTBopa, B3fiTHA Ha aHaJM3, MJ;
V3 — BMeCTHMOCTb MepHORA KoAGH, Mi;
m — macca cyXxo#l noushl, T;
100 — ko3dpuunent nepecuera Ha 100 r nousn;
1000000 — x03¢dHIUHEHT nepecueTa MHKPOrpaMMOB B rpaMMbl
M3 nosnyuseHHOro pe3yibTaTa BHYHTAIOT Pe3YJLTaT KOHTPOIBHOFO
aHanKaa.

Pacuer saaosoco kasus. Insi pacyera BaJOBOrO KajHsa B To4se
CTPOAT rpaayHpoBounbifi rpaduk. Tlpu nocTpoeHMH rpaduka no ocu
abCLUHCC OTKJAAABIBAIOT MaccCoBble KOH[leH‘I‘pEu.HH Kanua B pacnmpax
CpaBHeHHsi, TIPHTFOTOBJIEHHbIX MO NYHKTY «IIpHroToB/iekHe CepHH pacT-
BOpOB CPaBHEHHS ANfl ONpeleNeHHsi KajHsi METOAOM (OTOMETpHH mna-
Menn»: 5,0; 10,0; 15,0; 20,0; 25,0; 30,0 MKr/ma, a NO OCH OpAHHAT —
COOTBETCTBYIOLIHE KM [OKa3aHHA (oToMerpa B MHKpoamnepax. ['pa-
RYHpPOBOUMBIA rpadHK cTposT B aenb aHann3a. [lo rpaduky naxomst
MacCOBYI0O KOHUEHTPALHIO KaJIHf B MKI/MJ, aHaJM3HPYEMOro pacTeopa
H BLHIYHCISIOT BasnoBbft Kaauii B mouse (K30) B mpouentax no ¢op-
Myane:

KQO"'C. Vi V3. 100- 1,203_ ¢ Vi- Vie 1,203
T V. m- 1000000 ~ V. m- 10000 '

rae:
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C — MAcCCOBas KOHUEHTPaUHA KaJlHf, HAfileKHan Mo rpapHKy, MKr/Ma;
Vi — ofbeM pacTBopa NOCAE Pa3NOKEeHHA MOYBHI, MJ;
Vi — BMECTHMOCTb MepHOH KOJG6bl, MA;
V2 — ofbem pacTBopa NOC/€ Pa3JOKeHHsi MOYBL, MJI;
m -—— Macca cyxofi noues, r;
100 — kosdduukeHT nepecuera Ha 100 r nousH;
1000000 — ko3dduuKeHT nepecyeTa MMKPOrpaMMOB B IPaMMM;
1,203 — xo3¢pHnHeHT nepecuera HA OKMCh KAJHA.

U3 nonyueHHOro pe3yabraTa BLINHTAIOT Pe3yJbTar KOHTPOJLHOrO
aHaaH3a.

Maccy cyxoit nouset (m) B rpamMmax BHIYHCARIIOT 0 GopMyde:

m

"= TFe0 w. e

m; — Macca BO3NYLWHO-CYXOf NOYBH, T;
Wr — rurpockonnyeckasi iara, % .

3a oOKOHYaTeNbHHA Pe3y/JbTaT aHa/JH3a NPHHHMAIOT €RHHHYHLIE
onpeznefents. Jlonyckaembie PacxOXIeHHs MEXKLY pe3ysibTaTaMH ABYX
aHa/IH30B NPH OMEPATHBHOM KOHTPOJIE BOCHIPOH3BOAHMOCTH H3MepeHHuf
B opHORt npoGe, BuLMOJHEHHBX B oasofi xaGopartopun (d) u paskumx
nab6oparopusix (D) c¢ poeepuTesibHOR BepOATHOCTBIO P == 0,95, ne
ROJIXKHB TIPEBHILIATH 3HAYGHHH;

d = 0,005 + 0,1 x
D = 0,007 + 0,14 x

d= 0,08+ 0,17 x
D=005+013x * KO,

ana PyOs

TAE X — CpejHee apHMeTHYeCKOe 3HAYCHHE CPABHHBAEMbBIX pe3ysibTa-
TOB HaMepeuuii, %.

METORMKA ONPENENENHA KOBANDLTA (noasuwxume dopmu) B NOYBE*

Co, aTomu. mMacca 58,93, metann, o6sapaeT MarHUTHBIMH CBORACTBA-
MH, TeMNepaTypa naasnenun 1495°, remneparypa xunexus 2375°, nerko
pacTBOpHM B pa3bapiieHHOR a3orHOR KHcioTe H B mapckoli soake. Ha
Xxosone cepHasl KKcaoTa He geficTByer Ha KoGanbr, Ko6anbT u ero
COEAHHEHHS TOKCHYHL, JAEACTBYIOT Ha HKeJYAOYHO-KHWEYHbIA Tpakr,
Ha KOXY.

Mpenensno nomyctHMas KOHIEHTpauHs KOGaabTa 5,0 Mr/KT NOuBLI,

* — Caunnrapunie Hopmi: ponycThMbix Kouuewrpaudii (T1K) xumuueckux seuiecrs
B nouse CaulluH 42-128-4433-87 or 30 okraGpa 1987 r., M3 CCCP.
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Mpanuun anansnsa

OnpeneneHre OCHOBAHO Ha H3BJIGYEHHH KOGanbTa H3 MOYBH aue-
TAaTHO-HaTpHEBHM GydepHHM pacTBOpOM C NOC/AeAyiOUIHM O0pasosaHH-
€M KOMIJIEKCHOTO COEZHHEHHS NpH B3aHMOAEHCTBHH KobanbTa C HHT-
poso-P-coabio.

Huxunit npepen onpegenenns 0,08 mr/kr. MamepseMble KOHUEHT-
pauuu or 0,08 mo 20,0 Mr/kr noussl. ToyHOCTh H3MepeHHA + 25%.
Meton nsGupareien.

Annaparypa

DOTOKOJOPHMETP CO CBETOGHABTPOM C MAKCHMYMOM CBETOMOr/o-
IeHHA NpH AJHHe BosHe 536 HM H kioBeTOR wupuuoii paGouyeid rpa-
HH 2cMm.

Tocyna creknannan no NOCT 1770-74, 20292-74, 10394-72.

INousennnit Gyp Wau Jonarta.

PeaxTHBnl

Asornan kucaora, na. 1,4; TOCT 4461-77.

YkcycHas kHcaora Jsensuas, x.4., FOCT 61-75.

Harpui numonxokHeawit  (Tpexaamemenunit), FOCT 22280-76,
u.n.a., 20% pacTtsop.

Hatpuii ykcychokucaniii, TOCT 199-78, u.n.a., 40% pacrsop.

Hatpuit yKCyCHOKHC/LIA nepea NpPHroTOBJeHHeM pacTBopa npen-
BapHTeJbHO OTMLIBAIOT OT MpHMecel UHHKA pacTBOPOM [HTH3OHA B
4eThIPEXXJOPHCTOM Yraepoje.

Hurposo-P-conn, TOCT 10553-75, 0, 05% soaxwii pacrsop.

KoGanet ceprokucamii (CoSCs- 7THQ), TOCT 4462-78, y.a.a.

Oprodocopras kucaora no 'OCT 6552-80, u.a.a., 85%.

Cmech oprodocpopHoil H azoTHOR KHeaoT 5:2.

[Mepekncy Bonopona, TOCT 10929-76.

AueraTrHO-HaTpHeBsle GydepHble pacTsops ¢ pH 4,7 # 3.5.

HexogubiMu pacTBopamu sisasioTesi: 1) 1 H. pacTBOP YKCYCHOW KHC-
Noth, KoTopuiii roToesT pasGasaennem 60 ma CH;COOH nucrwanu-
poeanno#i BOAOA 1o | 1; 2) 1 H. pacTBOpP YKCYCHOKHCIOTO HATPHS MOJAY-
Yalor pacteopendeM 82 r Gessoanof HAH 136 r BOAMON COJH.

ITpurorosnenne Gydeproro pacrsopa ¢ pH 4,7: 6epyr 500 ma | .
pacrsopa CHaCOOH # cmewusalor ¢ 500 Mn | H. pacTBOpa YKCYCHO-
KHCJIOTO HaTpHS.

Mpurorosaenne G6ydepuoro pacteopa ¢ pH 3,5: Gepyr 925 ma1 1 .
pacreopa CH3COOH u cmewnBaior ¢ 75 man | H. pacTBOpa ykCyCHO-
KHCJIOrO HaTpHs.

Aueraruno-ammonnfinnii 6ydepsnift pacreop ¢ pH 4,8: ans npuro-
ToBneHHss 1 a1 Gydepuoro pactsopa 108 mn 9BY, yKCycHOR KHCAOTH
pa3basamioT GHAHCTHANHPOBanHOH BoaoH no 800—900 ma, npuausaiot
75 mn 259, BOAHOrO pacTBOpa aMMHaKa, MEpPeMelHBAIOT, M3MEPSIOT
PH n, ecan HeoGxonnMo, HOBOAST ero mo 4,8, A0GABAANH KHCJOTY HJH
aMMHaK, H NOC/Ie 3TOr0 PacTBOp AOBOASIT 10 | A1 GHAHCTHAAMPOBAHHOH
BOZOM.
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CepHas kucaora na. 1,84, TOCT 4204-72.

Wcxoaustit CcTaHaapTHHi pacTBOp KOGanbTa C COmepPKAHHEM
100 Mkr/ma roroBiTr B mepHOi Kosife emkocThio 100 ma. Ias uero
0,0477 r cynbdara KobGanbra pacTBOPSIOT B HEGOJBUIOM KOJHYECTBE
61 AHCTHJIIMPOBAHHONR BORH, 106asafAA 1 MA cepuolt kucaoTw (na. 1,84),
O6bem pacTBopa B Koabe ZOBOAAT BOAOM 4O METKH.

Pa6Gouke cTanpapTHbie pacTBOpH KofanbTa € cofepxaHHem 10 u
| MKr/mMat rOTOBAT COOTBETCTBYIOUIHM pa3baBjieHHEM HCXOAHOrO CTaH-
BapTHOro PacTeopa GHAHCTHNIHPOBAHHOM BOAOH.

Kaanbposounnit rpadnk

Jan nocTpoeHHA KanHGPOBOYHOTO rpadHka B pRA KOAG BHOCHT
pafoune CraHaapTHhHe pacTeopn KoGanbTa c copepxannem 0; 1,0;
50; 10,0; 150; 25,0; 30,0; 40,0 mxr, o6beM nOBORAT a0 60 Ma
GydepHuM auneTaTHO-HaTpHeBHM pacTsopoM. ConepxHmoe KoAG nepe-
MEUIHBAIOT, NEPEHOCHT B CTAKaHH, MPHOABARIOT MO | M KOHUEHTPHPO-
BaHHOK 230THOH KHCJOTH M nepeKHcH soaoposa. CMeCh BLINAPHBAIOT
A0 KPHCTaAnH3auHH cosied. Onepauuio MOBTOPSAIOT ABaMKAHW H jpasee
06paGaTHBAIOT B YCJAOBHAX aHajiH3a NpoGH. OKpaiueHHbie pacTBOPH
CTaHAapTOB $OTOMETPHPYIOT NpH ANKHE BOAHb 536 M. 1o nonyuenHbiM
CpeHHM Pe3yibTaTaM H3 (ATH onpenesieHHA Ka)uoro craHaapra CTpo-
AT rpadHK 3aBHCHMOCTH ONTHYECKOA NJIOTHOCTH OT KOMHYECTBa KO-
6anbTa.

Ot60p npob

OrGop npoG nousb nposoasT B coorBercTBAH ¢ FTOCT 17.4.4.02-84
«Oxpata npupogbi. [lousr. Meroan ot6opa W MOATOTOBKHM NMpo6 s
XHMHUeCKOro, 6akTepHONOrHYECKOro, reJibMHHTOMOrHUECKOrO aHaau3as,

Xon ananmsa

30 r BO3AYWHO-CYXOA NOYBH NoMewialoT B Koaly emkoctbio 0,5 4,
npuGasasior 150 mn GydepHoro aneraTHO-HAaTPHEBOrO pacTBOpa M ne-
PHOLHYECKH B36ANTHLIBAIOT KPYFrOBLIMH ABHXXEHHAMHM B TedenHe 10 Mu-
HYT [0 Pa3pylUEHHS OCHOBHOW Macchl KapGOHATOB, 3aTeM KoaGy ycTa-
HABJIHBAIOT Ha pOTAaTOpE, BCTPSXHBAIOT B TeweHHe 30 MHHYT M no Mc-
TEYEHHH 3TOr0 BpPEMEHH pacTBOp (QHABTPYIOT Hepe3 (QHAbTP «CHHAS
JIEHTa».

60 M1 pHabTpaTA NEPEHOCAT B CTAakaH, NPHGABARIOT | MA KoHLEH-
TPHPOBAaHHOA A30THOA KHCJOTH, | M/l MEpPEKHCH BOLOPORA H BbilapH-
BAIOT A0 KPHCTaanH3auHu coseit. Onepankio NOBTOPSIOT ABAXKAH.

Ocratok pacreopsiioT B 10 Mt Boabl, 206aBASIOT 5 Kanenb KOULEHT-
pHpOBAHHOA A30THOH KHCJOTH H HarpepaloT AC KHMEHHA. 3areM MNpH-
auBaor | Ma 209, pacTBOpa JAMMOHHOKHCAOrO HatpHs, | ma 40%
YKCYCHOKHCJIOro HaTpHs H KHnsTAT 1 mun., pH pactBopa noaxen 6HTH
pasen 5,5. Tlpn neoObxonnmoctu pH a0 5,5 nosonsaT noGasaeHuem pact-
Bopa YyKCycHOKHcsoro Harpus. K anannsmupyemomy pacrsopy no6as-
asiotr | mn 0,05% pacTeopa HHTPO30-P-COJIH H HOBOAAT A0 KHIIEHHA.
Ecan okpacka pacTBOpa CTAHOBHTCH XeATO-KPACHOH, TO euwle MPHAH-
BaloT | MA pacTBOpa HHTPO30-P-cosn, 5 MA BOALI M AOBOAAT AO KHMe-
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HHs. PacTBop nepeHocAT B MPOGHPKY M ROBOAAT Boaoit no 10 Ma (ecan
o6beM pacTBopa menbuie 10 Ma) uau no 20 ma (ecan o6nem pacTsopa
6osee 10 ma) u oromeTpupyioT NMpH 536 HM 1O OTHOWeEHHIO K GUAM-
crunninpoBanHoit Boge. CofepxaHue Kobanbta B npoGe OMpenesior
C HCNOJNb30BaHHEM KaJIMGPOBOYHOrO rpacgHka.

Kouuenrpaunio koGaabra B nouse (C Mr/kr) soluncasior no ¢op-
MmyJse:

V- a
C=_-—, mae:

V- 8’
V — obuit o6bem pacTBopa Npolunl B MepecueTe Ha BCIO HABECKY
MOuBb, MJI;
V| — o6beM pacTBOpa, HCMOMb3YeMbifl AN aHaJH3a, MJ;
B — KOJHYeCTBO KoGanbTa, HaHAEHHOE 0O KaaMGPOBOUHOMY [pa-
¢uKky, MKr;
b — HaBecka Bo3aywHO-cyXofi nOyBHl, T.

METOAHKA ONPEAEREHHA €TOPA (noasumumiec ¢opuu) B NOYBE*
(poromerpuneckuill nevop)

Onpenenenne NoaBHKHBIX ¢(OPM (GTOPAa OCHOBAHO HA H3BIAEUEHHH
¢ropHaos H3 nousul 0,006 v pacTBOPOM XJOPOBONOPONHOR KHCJIOTH
(nna nous ¢ pH < 6,5) uau 0,03 u pactBOopom cynbdpata Kaaus (and
nous ¢ pH > 6,5) H TNOCreAYIOLIHM aHAJIH3OM KpeMHe(pTOPHCTOBOLO-
POAHOH KHCAOTH MO peakusH ¢ ATH3apHHKOMIJIEKCOHOM H HHTPAaTOM
nepHAl ¢ OGpasOBaHHEM OKpalIEHHOro COeAHHeHHs.

Huxunit npesen HnamepeHHa 5 MKr B aHaJH3HpyeMOM 06beme
pacTBopa.

TounocTs HaMepenHs =+ 9,19%. Hamepsemble KonuenTpaukd ot 3,0
J0 30 Mr/Kr noyebi. OnpenesieHHic MELWAIOT XJAOPHAH, BiHSHHE KOTOPBIX
ycrpausiioT nobGasjeHHeM cyibdara cepeSpa Hal MrCl 4.5 mr Ag2SO..

Annaparypa

DOTOKOMOpHMETP CO CBETOGHABTPOM C MAKCHMYyMOM MOTJIOULEHHSA
npH_anHHe BoaHH 615 HM M xioBeto#t ¢ paboueit rpaubio 5 cm.

[Ipu6op nnm OTTrOHKH KpemHehTOPHCTOBOAOPONHON KHCAOTHL.

Ilocyna crexnsunas mepuas, FTOCT 1770-74 u 20292-74.

Annapat ajs BCTpsxuBaHusi, TY 64-1-245]1-78.

PeakTneul

Kanua cynedar (KaSO4), TOCT 4174-74, xm., 0,034 pacTBOpa
(e conepxauwui ¢ropHnos).

— Caunxrapisie HOPMB JOMYCTHMBIX KOHUEHTpanwR (T1JIK) XHMWuECKHX BelgecTs
8 noyse CanJInH 42-128-4433-87 or 30 oxta6ps 1987 r., M3 CCCP
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Xnoposonoponnas kuciora, na. 1,19, TOCT 3118-77 (ue copep-
xawan ¢ropraos) 0,1 1 1 0,006 H pacTBOpHL.

CepHan kHchora, ma. 1,84, TOCT 4204-77, x.4., we colepxkaulas
¢ropunos. Jlns 3TOro KHCJOTY KHNATAT B TeYeHHe yaca.

Hatpus ruppookcun, x.u., TOCT 4328-77, 0,1 u pactBop.

CepeGpa cynbdat, x.u., TY 6-09-4547-77 HacHIUEHHHA pacTBOp,
I r cynbpara cepeGpa pacreopsior B 100 Ma Bognl. PactBop ¢HAbT-
pyror.

ANH3apHH-KOMILIeKCOH, Y.4.a., TY 6-09-4547-77, 0,00056 M pactBop.
0,1927 r aan3apHH-KOMIJIEKCOHa pacTBopsiioT B 50—100 Ma Boan B
MepHoA KosiGe eMkocTbio 121, no6asasior HeGoabwoe koandecrso 0,1 1
pacTBopa rMApOOKCHIA HATpusi M pa3GasisioT no 500 Mn podod (mpH-
6NH3HTENbLHO), NMepeMelnHBaioT, NpHGapasior 0,25 r aneraTa HaTPHA H
npunxBaioT no xamaaM 0,1 B pacTBOp XJOPOBONAOPOAHONR KHCJOTH RO
pH = 5,0 (xpacHas okpacka nepexoaur B XeaTyw). PacTsop nosoanat
N0 MeTKH BOAOH.

Llepust murpar (III), Ce(NO3)s- 6H:O, u., TY 6-09-4081-75,
0,0005 M pacteop. 217,1 Mr pacTBopsior B Boje B MepHo#l KoiGe em-
Kocthbio 1 a1

Aneratunii Gydepusid pacteop ¢ pH = 4,6. 105 r anerata HaTpHsA
PAaCTBOPSIOT B HeGOAbIIOM KOJHUECTBE BOAN B MepHOH Ko/a6e eMKOCTbIo
1 n, npuanBaior 100 Mn JIeASTHOA YKCYCHO# KHCJAOTH M QOBOLMT BOLOH
O METKH.

Hatpusa auerar, u.a.a., TOCT 199-78.

VkcycHast Kucaora sensnas, xu., FOCT 61-75.

Harpus ¢r1opra, FOCT 4463-76.

Hcxonusth cTanpapTHuIll pacTBop ¢ cosepxaHueM ¢ropa 0,1 Mr/ma
rotoBt pacteopedHem 0,2211 r ¢TopHaa HaTpua B Bolle B MepHO#
KoqaGe emxoctoio I .

PaGounfi ctanpapTHhft pacTeop ¢ copepxaHueM ¢rtopa 0,01 mr/ma
FOTOBAT COOTBETCTBYIOLIHM pa3faB/ieHHeM HCXOOHOrO CTaHZapTHOro
pacTBopa Bojofi.

Bona pucruanupoBannas, T'OCT 6709-72.

Kaan6poBounm# rpaduk

_ na nocrpoeHHs kanHGpoBOuHOro rpadHKa B Psia KOAG eMKOCThbIO
50 ma sHocar O0; 0,5; 1,0; 2,0; 3,0; 50 Ma paGoyero cranpapr-
HOro pacTBOpa, 4TO  COOTBETCTBYeT COJiepKAHHKIO 0; 5,0
10,0; 20,0; 30,0; 50,0 mxr ¢ropa. [lpuanBaior mo 1 Ma aneraTHoro Gy-
¢epHoro pacteopa, no 5 MJ pacTBOpa HHTpaTta Uepus. O6beMu 10 MeT-
KH JOBONAT BOLOWH, NepeMelIHBAIOT H OCTABJRAIOT Ha 4ac B TEMHOM .MecC-
Te. 3aTeM H3MEpPSIOT BEAHUKHY ONTHYECKON NJOTHOCTH OKpalleHHHX pa-
CTBOPOB MpH AJAHHE BOJMIHH 615 HM NnO oTHOIIEHKIO K KOHTPOAbHON TipoGe.
To cpeauum pesyabtataM H3 3—5-TH onpelenenHdl CTposiT rpadHK
3aBHCHMOCTH ONTHYECKON NJIOTHOCTHM OT KOJHYecTBa ¢ropa (MKr).
Or6op npob

TMpo6ul nouss or6upaior no N'OCT 17.4.4.02-84 «Oxpana npupozst.
IToust. Mertonnl oTGopa H MOArOTOBKH NPo6 ANA XHMMYeCKoro, Gax-
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TePHOJIOTHYECKOT'0, TeJIbMHHTONOTHUECKOrO aHanusas. [ns awann3a
oT6upaioT cMemaHuylo npo6y B KoaudecTBe | Kr; NOMeWAlOT B CKAAHKY
C npHuIHpoBaHHOH KpuiKoH. lonyckaercsi XxpaseHne npo6 e Gonee
CYTOK B XOJIOAWbHHKE npH TemnepaType 0—5°C, Ho syqwie npucTynarthb
K aHaJM3y HeMoCpPeXCTBEHHO NOCJE MOCTYMJeHHR npob6 B aabopaTopHio.

Xonr anaamwsa

20—30 r cpenHefi npo6u cBekefl NMOYBH NOMENIAIOT B KOHHYECKYIO
kon6y, NMPHIHBAKOT nATHKpaTHOe KosuuectBo 0,006 H pacTsopa xaopo-
BOAOPOAHOA KHCAOTH Mau 0,03 H pacTBopa cyabdara xanus. Onxospe-
MeHHO OTGHpaloT Npoby NouBH LA aHaaH3a Ha colepxaHHe Baark. Kon
6y 3aKpniBaioT NPOGKOIl, BCTPSIXHBAKOT HA annapare B TedeHHe 3 MHH H
octasafiioT Ha 18 yacos. 3arem nepemMelIHBAOT COpEPIKHMOE KONGH Bpa-
laTe bHHM JBHXKEHHEM H (QHILTPYIOT HYepe3 Ckaaadarali GHALTP B Ko-
HHYecKyI0 Koa0y. 50 mi GuALTpaTa BHOCAT B AHCTHAJIRIHOHHYIO KOaOYy,
npuauBaioT 50 MA CepHOA KHCJIOTH H HachllleHHLA pacTBop cyabdaTa
cepebpa. Koafy rnoncoennHsioT X napoo8pa3sopatenio H BEAYT mnepe-
rouxky npu 125-—135°C, nponyckas nap. CoGupalor 200 Mn fKcTHA-
JIATa, B MEPHYI0 KOGy eMkocTbio 50 Mai BHOCAT 10—35 Mal AHCTHANATA
(B 3aBHCHMOCTH OT COnEPKaHKA GTOPHAOB), RPHAKBAIOT 5 M pacTBOpa
aJH3apHH-KOMNJeKcoHa, | M1 aneratHoro GygepHoro pacrsopa, 5 ma
HMTPATa LepH#, NepeMelHBAKT, JOBOAAT A0 METKH -BOLOR H OCTABJARIOT
Ha | yac B TeMHOM MecTe. 3aTeM H3IMepRIOT OITHYECKYIO IWIOTHOCTD
pacTBopa NpPK ANMMe BOAHH 615 HM MO OTHOIEHHIO K KOHTPOALHOIR
npobe. Conepxanue ¢rropuaos B npoGe onpeaeasioT ¢ HCNOAb3oBaHHeM
KaJHOGpOBOYHOro rpadHKa.

Pacuer
Konuenrpauunio ¢ropa B noupe (C Mr/Kr) BHUYHCASIOT N0 (opmyJe:

a- V- Vg

c=2-X1
Vi- b Vs

, rAe:

a — KoJaH4YecTBO ¢ropa, HafizeHHOe NO rpadHKy, MKr:
V — o6wuft 06beM JHCTHAAATA, MJ;

Vi — of6beM AHCTHANATA, HCTIOAL3YEMWR M/t aHAJAH3a, MJI;
b — Bec HccreayemoRt MousH, T;

V2 — o6nem skctparenta (HCE uan KeSOy), ma;
V3 — o6beM 3KCTpareHTa, B3ATHA AJAS AHCTHAJIATA, MJ.
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METOAHKA NOAAPOrPASHYECKOro ONPEAEJIEHRA
XPOMA B NOYBE*

Tipusuun ¥ XaPAKTEPHCTUKA MCTORA

MeTtonuka ocHoBana Ha cnocobHocTH Howa Cr™® BoccranaBaHBaThes
Ha pPTYTHOM KanenbHOM 3/eKTpoje. Meroa nosponsier oOnNpenenHTb
0.5 mkr xpoma B npoGe. OnpesesieHHI0 HE MeIlAT BCe XKaTHOHH, 0Gpa-
3yIOIUME CO IWIENOMbIO OCARKH THAPOOKHCER, HE pacTBOpHMble B BOLE.
Memaer onpesenennio Mn*’, ec/in ero KouueHTpauHA NPeBHILIAET KOH-
neHTpauuio xpoma B 20 pas.

Annaparypa u nocyza

TMonsiporpagn nocrosunoro toka: LP-7 uau LP-60, I13-312 u ap.

TMonsiporpaguueckan Ayekka (KOMNJIEKT), AHOA-HACHICHHHRA Kano-
MeJbHHEA 3JaexTpod.

BannoH co CxaTuiM rasoM: aprod HAf asor {(ocw).

Mydenbhas mneys,

Boasnan Gans.

fluiMopast cTynKa.

ITnaTHHOBHE THIJH.

®apdopoBrie YaLIKH.

Koa6u MmepHuie Ha 100 ma ® ua 1000 ma.

BOpPOHKH CTeKAAHHbIE JHAMETPOM 7 CM.

PeaxTusn H pacrsoph

Tunpooxuce kanua wiu autua (KOH nnu LiOH) — HachuteHHul#
pacTBop.

Kanuii yraexkucanfi (KoCOs) — u.p.a.

Coanunan kucaora (HCI) — ya. Bec 1,19.

ConsiHan kucjaota — 1% pacrsop.

Buxpomat kaaus (K2Cro0y).

CraupapTHHA pacTBop XpoMa roToBmt pacTtBopeduem 0,2826 r
(nepeKpHCTa/MIH30BAHHOTO H BbicylleHHoro npH 150°C) GuxpomaTa
KanHsi B AHCTHAJTHPOBAHHOH BoJe B MepHOR Ko/162 eMKocThbio 1 J. 3aTem
10 Mn sToro pacreopa nepeHocsT (C NOMOWLIO NHMETKH Ha 10 Ma) B
MepHYI0 KOGy Ha 100 MJI, 10BOAST AHCTHIMPOBAHHO! BOLOH 10 METKH.
B | Ma storo pactBopa copepXHuTcs 10 MKr xpoma.

Or6op npob
Or6op npo6 ayqine NpoBOLHTH 2 pa3a B rof: BeCHOM nOcJe OCBO-
60XKAeHHA 3EMJIH OT CHEra H OCeHbIO nocie yGOpKH ypoxkas. s onpe-
JeneHus Touek or6opa npob NOUBH NPHMEHHETCS a3HMYTANbHBI METOA.

* TlpenenbHo AONYcTHMbiE XOHUEHTPZUMH XMMMUECKHX BelllecTs B nouse Ne 1968-79

or 21 ¢espann 1979 r., M3 CCCP.
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TMpo6u oT6upaloTcA BOKPYr HCTOUHHKA 3arps3HeHHs 110 4 WiH 8 pyw-
Gam. CHauana BuiGnpaercsi HavdaJbHHIA pyMG6, HanpaBJieHHe KOTOPOro
coBNagaer ¢ HanpaBJieHHeM npeofiajnaloilero Berpa B roZOBOR pose
BetpoB. PaccrofiHHe Touex or6opa npoS§ nousnl OT HCTOYHHKA 3arpsis-
Henun (or saGopa npeanpusTHa) coctaeaser 0,5; 1,0; 2,0; 5,0; 10,0;
20,0; 30,0; 50,0 kM H Ha y4acTKe, He NOABEPKEHHOM €rO BJIHAHHIO.
Konuuyectpo Touexk or6opa npol6 H MX pPAacCTOAIHHE OT HCTOYHHKA 3a-
rPA3HEHHs ONpele/feTcR LUEJAMH HCC/JCNOBAaHHR W Aa/bHOCTBIO pac-
npocTpaHenHs 3arpsidHenHs. IlosoxenHe Toyek orGopa npo6 cHayasa
orTMeuaercs Ha Kapre. OTMeueHHBE TOYKH CJYKaT OMOPHBIMH NMYHKTa-
MH NpH BHiGope Mecta or6Gopa npo6. Okono npenBapuTebHO (HKCH-
POBaHHHX ToYeK BHOHpPAaeTCs NJOWLAfKa pa3MepoM MNPHMepHO 2ra
(200100 m). Inomanka monkHa GbiTb OQHOPOAHON MO NOYBEHHOMY
NoKpoBy u pacTHTeJbHOCTH. He caneayer Gparb npobu B Mmecrax, rae
NOBEPXHOCTb MO4YBHW WJH PACTHTEJABHOCTb IBHO OTJIHYAWOTCA OT OCHOB-
Horo ¢ona miomwankd. C Bui6paHHofl naowazkn orGHpaercR CMelnaH-
Hulli o6pasen No4BH, COCTORIIHA U3 NATH Npo6, BIATHX N0 METOAY KOH-
sepr2a {Re yraam naomazxn n 8 uenrpe). Ylpobu orbupaloTcs A0NaTokh
HAH OypoM Ha riiyGHHY naxoTHoro ciosi {no 20—25 cm). INoury otpe-

3a10T Jonarofi OTBECHO B BHIE€ NMPAMOYrollbHOA NMJAACTHHH, CIEAAT 3a
TeM, uTOOHW B Kaxkimwf oGpasel, nonajo NPHMepHO TaKoe KOJHYEeCTBO
No4yBhnl BepxHero H HHIKHEro ee CJIOEB, KOTopoe NPOMOPLHOHANBHO HX
MOWHOCTH. B3aTnifi o6pasen TuiaTeJbHO NepeMeWHBAOT Ha JHcTe da-
Hepal MJIH Ha KycKe OGpe3eHTa, NOJIHITHJACHOBON MNJEHKH. 3aTem AJs
COCTaBJIeHH$ CMeIIaHHOH MPpoGhl H3 Hero OTGHpaloT Kakof-HHGynb Mep-
Kof (Hanpumep, cTaxkaH, 6anka) HeGonbinofi o6beM MOYBH H BhHIChiNa-
10T B YHCTH? Memiouek. K3 Bcex oraesbHHX 0o6pa3ioB B CMelHaHHYIO
cpenHiol0 npofy AOMXXHO nonacTh MPHOJH3HTENbHO OJHHAKOROE KOJH-
4eCTRO NoyBkl. Bece nsATh Npo6 ccinaloT BMecte, OCBOGOXKOAIOT OT KaM-
Hell, KOPHefi H ApyruX BKJIOUeHHH H TuwlaTenbHo nepeMeiwnBaloT. Ilocae
nepeMeliHBAHHA H3 ofwed Macchi METONLOM KBapTOBaHHA (ZeneHHe
Ha ueThipe 4acTH H B3AATHE OAHOH HAM ABYX H3 HHX) oTOHpaercsa 1,0—
1,5 kr nouBH, KoTOpas CCHOAeTCA B XJAOMYATOOYMaXHHA HJIH MOJIH-
STuNeHoBHA Mewmouek. IlpoGa ynakoBmBaerchi W MapKupyercs. 3a-
NOJIHAETCH CONPOBOAHTEAbHBIR TAJOH, BMECTE ¢ KOTOPHIM Npofa oTcH-
Jaercs B JalopaTOPHIO AMNA BHAJH3a.

Jns uayueHus pacnpeneneHHst KOHLUEHTpauuii MEeTamIoB B mouBax
no rayGkue npoGbl OTGHPAIOTCH H3 NOYBEHHHIX pPa3pe3oB, CheJaHHbIX
Jo ray6uHetl M no cnosm 0—25 u 76—100 cm. (B cayuae Gosee yray6-
JICHHOI'O H3YYEeHHSI MHIPalHH MeTaJIoB no npodHAIc NouBw npobui
tenecooGpa3no oT6HpaTh A0 TAyOHHH 1,5—2,0 M no reHeTHYeCKHM ro-
pu3onTaMm). OrtolpaHHble 0 CNAOAM MPoGu NouBs O6paGaThBalOTCH
TaK JKe, KaKk M NoBepXHOCTHHie Npobul.

Xon anaansa
10T BosaywHo-cyxofi mouBul, pacTepToli B AlWMOBOH crynmxe XHO
COCTOSIHHSI MyAPH, IOMELIAIOT B NJIaTHHOBLA THreAb, NpuGasasior 50,0 £
nnapust (KeCOs) u TuatensHo nepeMemHpapor ¢ nouysoil. Tureap mo-
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MeHlaioT B XOJ0AHYI0 My(eJsIbHYIO Neub W HarpesaoT. CnaasaeHse npo-
H3aBoaaT npH 800—1000°C. CnnaB BHIENAYHBAIOT W3 THINIA ClleAYIO-
KM oGpasom: npunusaiotr 200 M HCI, pasGasaennoii B cooTsowe-
HHH |:] ¥ BHRapHBAIOT ZocyXa. 3aTeM OCafloK CMAauHBAIOT HeCKOJILKHMM
kanssimi HCI u Bunapupalor. Takywo o6paGoTKy HyXKHO NpoBecTH apa
pasa. Jlna ocaKaeHHA KPeMHHeBOH KHCJIOTH K BBHICYIIEHHOMY OCanKy
AOGaBASIOT MO KaNAAM KOHUEHTPHPOBAHHYIO CONSIHYI0 KHCJIOTY RO
paBHOMEpHOI'0 CMaYHBAaHHA OCallka H OCcTaBastioT Ha 3—5 munyt. Ilocae
3Toro npHausaioT 500 Ma1 ropsiuefi JHCTHMJIHPOBAHHOA BOAM, Nepeme-
IUHBAIOT, 3aKpHBAIOT CTeKNoM (4ToOH He GHJO HCDapeHHs pacTBopa),
CTaBAT Ha BOASHYIO Ganwo Ha [0—~20 MHHYT RO NMONHOro pacTBOpeHus
coneit. 3aTeM pacTBop GHALTPYIOT Yepe3 QuabTp ¢ Oedoll nNeHTOH Aua-
metpoM 9—11 cM. Ocaiok B yawke NpoMuiBaloT 2—3 pa3a ropsiyum
1% pacteopom HCI. INpomtiBas ocafok AekaHTauued, ero NOCTeNeHHO
nepeHocAT Ha PuabTp. PuabTpaT cOOHpaIOT K BLIMapuBaloT A0 o6beMa
3—4 M ¢ nOC/IeAVIOUIHM NepeHeCeHHEM B MepHYIO NPoGupKy wa 10,0 ma
u nosonat 1% HCl no o6vema 5 ma. K 5 ma uastpara npuGasasior
5 Ma HacwiteHHoro pacrsopa wenoud (KOH). Amopommili ocamok
OTQHILTPOBHBAIOT Yepe3 KPyNHONOPHCTHR dHAbTP, 5 Ma uabTparta
MoMelalT B NoAAporpadHueckylo suefiky, NPOAYBAIOT HHEPTHHIM ra-
30M 15 MHHYT H OCTaBJfOT Ha 3 MHHYTH. CHMMAIOT NOJASIPOrpaMMy B
HHTepBasie noteHuHasop —0,4 — —1,6 BOILT, NpH YYBCTBHTENLHOCTH
noasporpada (mapku P-7) 0,2—1,0, KoMnencalyus eMKOCTHOrO TOKa
0,1—0,7, noka3arensn pemnduposanis 2 MaH 3, CKOPOCTH HaAJOKEHHA
noreHuxanos 100—400 mB/Mun. HaMepsiior BHCOTY BOJHBH, HMelOULeH
El/2 = —1,0B.

NocTpoenne xasnGpoBounoro rpadrka

Jan noctpoenus KaauGpoBouHoro rpagHka roTOBST CTaHAapTHHE
o6pa3aunt. J1Af 3TOro B NpoOHPKH PHOCHT CTAHLAPTHHA PAcTBOp XpoMa:
0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,85; 1,0 mn. O6nem pacTBOpa B npoGHpKax
noBoasAT o 10 ma HacbimennsiM pactBopoM KOH. 270 coorsercrayer
coAepXKaHKIO XpoMa B cTaHaaptax 1; 2; 3; 4; 5; 6; 8,5; 10 mxr. Ioaspo-
rpadHpyIOT KakKAWA CTAHAAPT B OTAENBHOCTH, H3IMEPSIOT BBHICOTY BOJ-
Ho (npH E=—1,1 — —1,156B), crpoar xaanGposounnii rpaduk.
TpsiMosnneRAHOCTD rpaduKka coXpaHsieTcA B HHTEpBajie KOHIEHTPaUMA
0,05—1,0 Mxr/ma. KaanGpoBouHufi rpadux npoBepsiercst exeaHeBHO
10 Hayasa paGoTh.

Pacuer anaznsa
HamepsioT BHCOTY NMHKA HCNHTYEMOro pactBopa K 3aTeM NO KanHG-
POBOYHOMY TPA(PHKY ONpenenslnT KOHIEHTPAUMIO XpoMa B siuefixe
{mxr/ms). KoHleHTpauuio XpoMa B NoYBe ONpeAEAsioT no (opmyne:

C=ax, rae:

a — xoHueHtpanus Cr*® B sivefixe (MKr/Ma), HafZeHHas ¢ MOMOWLIO
Kasau6poBouHOro rpaguka,

Y — xospdpHunent, ywnTnBaowME O6WHA 06beM MPOGH H HapecKky
NoyBH, B3sATOR N aHaaHza Y = 1.
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METOAMKA ONPEAEJIEHHS XPOMA (noasuxume Gopmn) B FIOUBE*
(aroMuo-abcopbusonumi meton)
Npruunn avaansza

OnpeneneHe OCHOBaHO Ha H3BJIEUEHHH XPOMa H3 NMOYBH H H3Mepe
HHH BeJJHYHHB aTOMHOrO MOTNOLICHHSI XPOMa NPH HCNOAb3OBaHHH JaMmIl
C NOJAHMM KaTogoM H cHje Toka !5 MA na paamHe poaubnt 357,9 HM.

Huxnuit npenen usmepenns 0,2 mxr/mn pacrsopa. TounocTs H3ame-
pennst 4 25%. Hamepsiemble KoHueHTpauuH or 2,0 10 200 Mr/kr noysnl.
Onpenesentio He MeWAlOT TAXKEALE MeTaaAbl.

Annaparypa

CrekTpodoToMeTp aTOMHO-a6cOPSIHOHHEI.

CHTa KalpOHOBHIe C AHAMETPOM siueek | MM.

Kos6ui MepHble, nuneTkH, BOPOHKH, npoGupkk nmo IF'OCT 1770-74,
20292-74, 8613-75 n 10515-74.

DuabTpl GyMaxkHble «CHHAA JeHtas, MPTY 6-09-2411-65.

Peakthn

Boaa aucTuanHposaHHan no F'OCT 6709-72.

Bopa GHABCTHANHPOBAHHANA, HCNOJAL3YIOT AAR TIPHIOQTOBJIEHHSI pacT-
BOPOB H CTaHAAapTHHX obpasioB.

Ykeychasa kucaora, FTOCT 62-75, x.4., o.c.u.

Ammuak Boauuit, TOCT 3765-72, 259 pacteop.

Kanus 6uxpomar KoCrp0;, TOCT 4220-75.

OcHoBHO#t cTaHRApTHHI pacTBOp ¢ coaepikanHeM xpoma 100 MKr /s
roroBaT pacTBopenHem (,2827 r GHXpoMaTa KaJjlHA B KoA6e €MKOCTHIO
1 1 B GHAHCTHAJIHDOBaHHOH Boge.

PaGoune cTanzapTHble pacTBOpH C copepyKaHHeM xpoma 0,2; 0,5;
1,0; 5,0; 10,0; 20,0 mkr/mMa roToBst B JeHb aHaaH3a pa3basne-
HHeM OCHOBHOIO CTAaHZApPTHOrO pacTBopa GHIMCTHAIMPOBAHHOH BOZOM.

AuetatHo-aMMOHHAHKI GydepHuifi pactBop ¢ pH 4,8. [lna npuro-
ToBneHus | a1 GydepHoro pacrsopa 108 ma 98% yKkcycHofi KucsioTh pas-
GapasiloT GHAHCTHIIHpOBaHHOM Bopoft ao 800—900 ma, npuaxBaioT
75 Mn 25% BonHOro pacTBOpa aMMHaKa, NepeMellHBaloT, H3MepsioT
PH K, ecin HeoGxoauMo, AoBOAAT ero 0o 4,8, 1oGaBAAS KHCAOTY HJH
aMMKaK, ¥ Noc/J€e STOro pacTBop AoBOAAT AC | JI GHAMCTHAAHPOBAHHON
BOLORA.

Anetnnen B 6aJVIOHaX ¢ peayKTODPOM.

Kann6posounmi rpagux

Oan nocrpoenun xanH6poBoUHOro rpadMKa B NPoGHPKH BHOCAT MO
10 Mn paGouKkx CTAHABPTHHX PacTBOPOB C cofepikaHuem Xpoma 0,5;
1,0; 5,0; 10,0; 20,0 MKr/M/ M aHa/MH3HPYIOT B YCJAOBHSX ONpeAeNeHHA

* — Canvrapuue BopMb nonycrimbix kounentpaunfi (TIJIK) xummuecknx semecrs
8 noyse CanlTuH 42-128-4433-87 or 30 oxraGpa 1987 r., M3 CCCP
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npobu. Ilo noaydeHHsIM pe3dy/dbTaTaM CTPOSIT rpaMk B KOOPAHHATax
«NOKa3aHHs NpuGopa (en.) — KOHLEHTpanHA xpoma (MKr/ma)». Tpa-
UK CTpOAT B AeHb aHanH3a NPOGCHL

O160p ¥ noaroroska npob6 nNouBhL
Or6op u noaroroeky npo6 npopoast no FOCT 17.4.4.02-84 «Oxpa-

Ha npupoasi. IMouswl. Meroan orGopd H MOArOTOBKH MPOS ANA XHMH-
yeckoro, 6aKTePHONOrHIECKOro, reJIbMHHTOJIOTHIeCKOTO aHalH3ay.

Xoa aHaas3a

5 r poasymHo-cyxofi MOYBH ROMEMlalOT B KoaGy emxoctsio 100 mJ,
npuanBaior 50 Mn GygepHoro pacrpopa ¢ pH 4,8. CycnensHio B3GasTsi-
BawT | yac HAM OCTaBJSIOT B TedeHHe CYTOK. BHTAXKKY QHUALTpylOT
yepes cyxofl cKriasyatuii ¢punprp. Ilepsuie nopuux prabTpatra oT6pa-
ChiBAIOT, B NOCACNYIOIHX ONpeAensioT XPOM.

ATOMHO-a6CcOpOLUHOHHBIN CNeKTPpodOTOMETp TrOTOBAT K paGoTe B
COOTBETCTBHH C MHCTPYKUHEH H aHaJH3HPYIOT npoly B ChaedyIOMIMX
YCAOBHSAX:

AMAHA aHAJHTH4YeCKOH JHHHM — 3579 nuM;

naBJjeHHe ropioyero rasa (aueruneda) — 0,75 atu;

AaBJeHHe rasa-okucaurens (sosnyxa) — 1.5 atm;

THI MJIaMEHH — OKHCJIMTENbHHIR.

[Ons aHannsa B npo6upky sHocst 10 Ma npo6u, B KoTopyio onyc-
KaloT cBOGOAHLIA KOHeW pacnuiINTelisi CHeKTPOPOTOMETPA H H3IMEPRIOT
HHTEHCHBHOCTb aToMHoH aGcopOLHA.

Konnvyecrso xpoma B npoGe onpesensioT no KaaHGpoBoYHOMYy rpa-
Puxy.

Pacuer

Konuenrpauuio xpoma (nopsumxuas ¢opma) B nouse (C mr/kr)
BHIYHCASIOT 110 opmyae:

C a-Vv rze
T
a — KOHUeHTpauMs Xpoma, HafiieHHast Mo rpaQHKy, MKr/Ma;
V — o6wnii o6beM 3KCTPaKTa, MJ;
b — Bpec uccaesyemoit mouss, I.

METOILHKA ONPEAEAEHHA 9TOPA (s0a0pacTsopHMme NoasHxubie
$opuu) B NMOYBE*® (moNcenexTusnmii meTOR)
MertonHka pacnpocTpansierci Ha Bce THNR NOYB, AHTPONOreHHO
3arpasHaeMulX ¢ropHAaMH.
IMpenensHo ponycTHMas HOHUEHTPaLM$ BOJOPACTBOPHMHIX COERH-
HeHnit ¢ropa 10 Mr/xr noysml.

* — CanvrapHbie HOpMH gonycTHMux KoHuewTpaudA (ITAK) xumnueckux peuects
B nouse CanlTuH 42.-128-4433-87 or 30 okrabps 1987 r., M3 CCCP
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Npununn anaansa

Onpenenenne copepKaHH#i BOAOPACTBOPHMHX (opM ¢Topa OCHO-
BAaHO Ha HCMOJL3OBaHHK 3FMEKTPOAHOH CHCTEMBI, COCTORWIER H3 ¢rop-
CEeJIEKTHBHOrO 3JIGKTPOAA H BCIOMOTATeNILHOIO XJOp-cepeGpsHHOrO
ieKTpola, H3MepeHHe PasSHOCTH 3JeKTPOAHMX MOTEHUHAJOB B KOTO-
pofi NMPOBOAAT BLICOKOOMHMM pH-MeTpOM-MHANRBONBLTMETPOM, HOHO-
MepoM yHHBepcaabbiM IB-74.

Huxnuit npenen wuaMepeHHR BOROPacTBOPHMHX (TOpPHAOB —
0,75 mr/kr noussl. TounocTb namepenun — + 25%. Wamepnemble KOH-
ueHTpaiHH ot 2 po 200 Mr/Kr noyph. Memaiouiee BAHAHHE HOHOSB
xeaeza (HI) u amomunus (I1I) ycTpaHsiercAa nyTeM MacKMpoBaHHH
TpHnoHoM B u HoHamu aneraros.

Onpezenennioc ¢ropa MeiwlaloT KaTHOHM, 06pa3yloulHe NPOUHLE
¢TopuaHue KoMmmeKcH (Topusi*t, unpkouns'™, uepus ** u nanrana®™).

Annaparypa

BucokooMHuA pH-Merp-muannponnT™Merp THna pH-340, tuna
pH-121, Han Honomep 3B-74 (cooreercteyer I'OCT 22261-76, 2 rpyn-
na).

BoabTmeTp yHHBepcanbHuii nugposoii 137-27A, TVY-2710.00533.

AnexTpof BComoraTensHuii  nabopatopuuit IBJI-IM3. TY
25.05.2234-77.

AnexTpop ¢Topupnui Ir-Y1, TY 48-1301-61-75.

SsekTpoast CTeKAAHHMe AabGopaTtopusie, TY 25.05.2234-74,

LlenTpudyra.

Crynka araToBafi.

HaGop cur KHonna.

Munerku, TOCT 20292-74.

Bankn noNH3THAEHOBHE.

QunbTpbl «cHHHA seHtas, TY 6-09-1678-77.

Peaxtsan

Hartpua ¢ropua, FOCT 4463-76, x.u. HIK u.g.a.

Hexoannit crannaptumifi 0.1 M pacTBop ¢ropHaa HaTpusi roToBsit
pacTBopenHeM 4,1990 r ¢TopHAa HATPHS, BHCYWEHHOrO A0 MOCTOSHHOrO
Beca npk 105° pacTBopsiior B Boje B MepHOH KoJAGe BMECTHMOCTHLIO
1000 mn. Beanynna pF =1 (xoHuenrpauua ¢ropupa 1,9 r/a). Pacr-
BOP XPAHAT B NMONIMITHIAGHOBOA €MKOCTH, ycToliuuB B TedeHHe 6 Mecs-
ueB.

PaGoune crannaprubie pactsopu ¢$ropusa Harpus: 0,01 M pF = 2
(koHuentpaunn 190 Mr/n) roToBAT H3 HCXOZHOro CTAHAAPTHOrO pact-
Bopa pa3GasieHneM B 10 pas; 0,000 M pF = 3 (KoHueHTpauus
19 mr/n); 0,0001 M pF=4 (xonuextpaunn 1.9 mr/n); 0,00001 M pF=>5
(xonuenTpauns 0,19 Mr/a) roroBfit noCheAOBATE/bHLIM pa36aBieHHeM
Kaxaoro H3 paGOdYHX CTaHAapTHHX PacTBOpoB (TopHma HaTpus B 10
pas Bonof. PacTeopn ycToliunBel B Teuenne 1 —2 nejenb Npu xpaHeHuH
B 3aKpNTHX NOJHITHICHOBHX €MKOCTHX.
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Jlantana uurpar, u.n.a., TY 6-09-4676-78, 0,01 M pacteop. 3,2490 r
GessonHolt ero coaH pacTBopsiior B 500 Mn Boam B MepHO# konGe
BMECTHMOCTbIO | JI, mepemelnnBaloT M A0BoAsiT 06LeM pacTBopa Ao
MeTKH Bopofi.

YkcycHas kucaora, 4.4.a., aeasnan, TOCT 61-75.

XnopoBoaopoAiHas KHcaora, u.n.a., TOCT 3118-77.

AsorHan xHcnora, X.4., TOCT 4461-77. .

Tpunon B (conp aunatpueBas stuieHauamun — N, N, N, N, —
TeTpayKkcycHoit xuciorsl 2-pogHas), FOCT 106562-73.

AmMMmoHus xap6ouar, x.u.,, FOCT 3770-75.

Harpusa xnropua, x.u., FTOCT 4233-77.

BydepHutit pactsop ($hoHOBbI).

B crakau BMmecTHMOCTHIO | A1 BHocaT | r TpHJoHa B, 58 r xsopuna
HaTpusi, 57 Ma neRAHOA yKCYCHO# KHCJIOTBl H Pa3GaBJstioT NpHGAH3H-
TenbHo A0 700 Ma Bopo#i. 3ateM pacteBop Hehrtpanusyior 50% pacTBo-
pom rHapooxcupa Hatpus o pH 5,8 & 0,1, npu6asasior 10 ma 0,01 M
pacrsopa HHTpaTta AanTaHa H 3 Mn 0,01 M pacreopa ¢ropuaa HaTpHR.
Cmecb nepeHOCAT B MEpHYIO KOGy BMeCTHMOCTbIO 14 ¥ 10BOAST KO
MeTkn Boaoit. [IpH XpaHeHMH B 3axphITOH NOJHSTHJIEHOBOH EMKOCTH
pacTBOp ycTOfiuMB B TeueHHe 2 MecsLeB.

Boaa aucruanuposannas, FOCT 6709-72.

HaTpust rHppookcHa, X.4. uan u.g.a., FOCT 4328-77 u 50% pacrsop.

MNoaroroBka k paGore ¢ropunHoro saekrpona no FOCT 4386-81.

HoBui#t  ¢TopHAHMIA 31€KTPOA BHLIJEPKHUBAIOT NOrpYKeHHeM B
0,001 M pacTBop (TOpHCTOrO HaTPHA B TeueHHe CyTOK, a 3aTeM Tila-
TeJbHO NPOMHBBAIOT AHCTHANHpoBauHON Boaofi. Korpa pa6Gora ¢ anek-
TPONOM NpPOBOAHTCS €KEAHEBHO, ero Xpausit, norpysus B 0,000l M
pacTtsop ¢ropuaa HaTpuf. [IpH nnHTeNBHEIX NepepuiBax B paboTe 9MeK-
TPOA XPaHAT B CYXOM COCTOSIHHH.

KanuGposounnit rpadux

Jan nocTpoeHus KaauGposouHoro rpaduKa roToBST CTaHAApTHHE
pacTBOpHl C KouuenTpaunel ¢ropunos 2- 105M, 4 . 10°M, 6+ 107°M,
8- 10°M, 2. 10'M, 4- 10M, 6- 10 u 8 - 10*M nyrem nocaepona-
TenbHOro pasGaBJieHHsi Boofi pacTBOpoB (GTOPHAOB ¢ KOHUEHTpauHed
1-102Mu 1. 0% M,

Ins npurotoBnenna 2- 10° M pacTeopa B MepHyo Koaly BMeCTH-
mocThio 100 Ma ormepueaor 20 M 1+ 10™ M pactBopa ¢ropuna, pas-
6apJifioT BOAOA NO METKH H NepeMelIHBaloT.

Insn npurotosnenns 4-107°M pacTBopa B MepHYIO KoJAGY BMECTH-
MocTbio 100 M ormepuBaior 40 Ma 1- 10° M pacTeopa ¢ropuna, pas-
6aBJIfAIOT BOROH 10 MeTKH H NepeMellHBAIT.

Jna npuroropaenus 6- 10 M pacrsopa ¢TopHaa B MepHYIO KO-
6y BMectiMocTbio 100 my1 ormepupaior 6 ma 1. 10° M pacrBopa ¢ro-
PHAOB, pa3GaBAfIOT BOAOH A0 METKH H MePeMelHBaloT.

Ilns npHrorosaenns 8- 10 M pactBopa ¢TOpHAOB B MepPHYIO KOJI-
6y BMecTHMocTblo 100 M1 ormepuBaior 8 Ma 1- 10° M pacrBopa ¢ro-
puna, pa3GaBAniOT BOAOH A0 METKH H NepeMeIuHBAloT.
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JnA npurotopAeHus 2- 10 M pacteopa ¢TopHROB B MepHYIO Koa-
6y smectHmocTbio 100 M ormepupaior 2 ma1 1- 102 M pacrBopa ¢ro-
PHAA, pa3GaBafIOT BOAOH 1O METKW H MepeMellHBAIOT.

Ilna npurotosaenus 4- 10* M pactBopa ¢TOpHI0B B MEPHYIO Kon-
Gy BMecTuMocTbio 100 ma otmepnBaloT 4 ma - 102 M pacrsopa ¢ro-
pHaa, pa36aBAfOT BOLOA N0 METKH H MepeMeuHBaloT.

Ian npuroroenenust 6- 10 M pacrsopa ¢ropuna B MepHylo Kon-
6y BMecTHMOCTBIO 100 Ma ormepusalor 6 Ma 1- 102 M pacrsopa ¢ro-
pHAa, pa3baBAROT BOAOH 1O METKH W NepeMeuIHBaloT.

Ias npurotoBaenus 8- 107 M pacteopa ¢ropuaa 8 mMephyio konby
BMecTHMOCTLI0 100 Ma oTmepuBalor 8 M1 1- 1072 M pacrsopa ¢ropuna
HaTpH#, pa36aBnfioT BOAOH A0 METKH H MepeMelIHBaloT.

Bce craHzapTHbie PacCTBOpPH XPAaHAT B 3aKPHITHX NOJHITHAEHOBLIX
€MKOCTSIX, OHH YCTOHYHBH B Teuenne |—2 Hepenw.

Bk/ioualoT HOHOMEpP B CeThb NepeMeHHOro TOKa, AaKT npuGopy
nporpetbcst B TeyeHHe 30 MHHYT, B FHe3I0 3JEKTPOAA CPaBHEHHS MOI-
KAIO4aloT BCMOMOraTe/IbHBil 3/1eKTPOld, a B rHe3[l0 CTEKASHHOTO 3J€K-
Tpofa NOAKAOYAIOT HHAHKATOPHBIA (QTOpHACENEKTHBHLIA  3neKpoa.
H3mepeHHA pa3sHOCTH 3JIEKTPOAHLIX MOTEHLHaJOB NMPOH3BOAAT B MOJIH-
ITHACHOBbIX CTAKAHYHMKax BMECTHMOCTHIO OKOM0 50 Msi Kyaa nomeutaer-
CA MarHMT B NOJH3THJIEHOBOH onpaBe. CTaKaHUYHK NOMELLAETCH HA Mar-
HUTHYIO Mewanaxy. B craxaHunx Baocsit 10 Mmn ¢doHoBOro (GydepHoro)
pacTeopa H 10 Ma AHCTHAAHPOBAHHONA BOABI, MOTPYXAalOT 3JEKTPOAH,
BKJIIOYAIOT MarHHTHYIO MelUaJKy M CeKyHiomep M, cnycTs | MHBYTY,
3aMHCHIBAIOT NOKAa3aHHA Pa3HOCTH 3/eKTPOAHBLIX NOTEHLUHAN0B, KOTOpLIE
COOTBETCTBYIOT HauyanbHOH TOuKe Ha rpajyHpoBaHHo#t Kpupoii. Ilocse
H3MepeHHsl CONepPKHMOe CTaKaHYHKa BblJIHBAIOT, CTAKAHYHK H 3J1€KpOL,
ONoJNIaCKHBAlOT AHCTWIIKPOBAHHOW BOAOM H MPHCTYNAIOT K CAEAYIOWLHM
H3MepeHHAM.

B craxaHuHk BHocaT 10 MA ¢donoBoro (GydepHoro) pacrsopa, 3a-
tem 10Ma I- 1075M  pactBopa ¢TOpUAOB, NepeMEUIHBAIOT W H3Me-
PRIOT PasHOCTb 3/EKTPOAHLIX ITOTEHUHANOB NOCAE YCTAHOBJAEHHA no-
croanHoro 3xavenus (0,5—1 MuH) H 3anuchBaloT B TaGaHUy (CM.
Tabanuny ).

AHaJIOFHYHO NMPOW3BOAAT H3MEPEHHS! BCEX OCTANbHHIX CTAHAAPTHHIX
pactBopos. [lo cpennum pesyabraTam CTPOAT KaJHGPOBOUHBIE FPadHKH
3aBHCHMOCTH p@3HocTH norteHnHasob (MB) or konmuecrsa ¢ropu-
nos (MKr).

Kann6poBouHyi0 KpHBYIO C/edyeT npoBepsTh KaXaW# pa3 no
asyM—T1pem ToukaM. [lo peaynbraram HamepeHHil cTpoAT KanaHGDOBOYU-
HHE rpadHK B KOOpAWHATAX, OTKJIAALIBAIOT MO OCH AGCLHCC BEJHUYHHY
pF craHgapThHbx pacTBOpoB, a MO OCH OPAKHAT COOTBETCTBYIOLLHE
HM 3Ha4YeHHs PA3HOCTH NIEKTPOAHMX NOTEHIIHAJIOB B MHJIJIHBOJIbTAX.

EcnH npH H3MeHeHWH KOHUEHTPaLHi pacTBOpOB B jecATb pas, npu
KoropoM PF H3MeHfilercsi Ha efMHHIly, pPasHOCTb 3JIEKTPOAHBIX NOTEH-
UHAJIOB He H3MEHsleTCA Ha BEJHYHHY 56 4 3 MB, T0 QropnaHHH 3aek-
TPOL cleayeT pereHepHpoBath BhimaunBanMeM B 0,001 M pactBope
()TOPHCTOr0O HATPHA B TewyeHHe CYTOK, a 3aTeM TiuaTeJbHO OTMBITh
DHCTHANIHPOBAHHOA BOZOH.
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Crannaprhuii pactsop, | Coaepmaline ¢ropu- PasHocTh  3J€KTPOR-

¢Topraa, 10 Ma aa B 10 M, MKr |HHIX noTeHunancs, MB

- 1% M 1,9 264
2. 10°M 3.8 259
4. 10°M 7.6 249
6. 10°M 1.4 243
8 10°M 15,2 239
1- 10" M 19,0 233
2. 10*M 38,0 224
4- 10*M 76,0 208
6- 10'M 114,0 196
8- 10'M 152,0 190
1- 10° M 190,0 3.3
10 Mn Gydepuoro pacrso-

pa H 10 Mn Boam 0 272

Or6op npol

Or6op npob noupsl ¥ NOAroTOBKY €€ K aHanusy nposogsit no F'OCT
17.4.02-84 «Oxpana npuponn. [Tousn. Meroan or6opa H NOArOTOBKH
npo6 ANR XHMHYECKOro, 6aKTePHOMOTHUECKOro H resibMHHTOJIOMHYECKOro
adan13ay.

Xog auaausa

Mousy BbiCymwHBaOT A0 BO3AYWHO-CYXOro COCTOSIHHS, NMpPOCEHBAIOT
yepes curo KHonna © sueftkamu | MM H pacTHpaloT B arartoBofll CTynke
0 COCTOANMS NyZAphi. {0 r MOuPH MOMEUL3IOT B NORKSTHICHOBHA cra-
KaH, Robasnsior 50 Mma popn. CoaepXuMoe CTakanyHKa BCTPAXHBAIKOT
B TeueHHe 15 MHH H OCTaBASIIOT CTOATh Ha HOYb. 3aTeM nepemelIHBAIOT
COMlepKHMOE CTAKaHUHKA KPYroBbIM JBHJKEHHEM, LEHTPUPYTHPYIOT,
orGupaor 10 M1 3AHKBOTH B NOJHITHIEHOBHWH CTakKaH, n00aBAAIOT
10 mn GydepHoro pacTsopa H aHaJHIHPYIOT (PTOPHAH, KaK OMHCAHO
Bolllie.

Honomep noarorasnnbaloT X paGore B COOTBETCTBHH C WMHCTPYK-
uHel no sKCnAyataudH. MisMepenHs NpPOBOAAT Ha WIKANe AHANA3O0NOB
~—1 4+ 4 p Ha wkane «MB>.

KoHueHTPALKIO BOAOPACTBOPHMEX ¢OPM (TOPHACE B nOuBe
(C Mr/Kr) BHMHCJAAIOT no dopmyJe:

a- Vv

C=b

, The:

a — coaepxalHe BOAOPACTBOPHMHIX (TOpHAOB, HaliRenHoe Mo rpa-
&nKy, Mkr/10 ma;

V — obbem pacrBopa npobul, ma;

b — Bec HccaepyeMoli 5o4BH, T.
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METOLHKA ONPENEJNEHHA O-M-NI-KCHAOJIOB
{opro-, meTa-, napa-xckaoan) B NOYBE*

MNMpyHuKn anaausa

Onpenesienre OCHOBaHO HA H3BJEYEHHH KCHJIOJOB H3 nOYBH opra-
HHYECKHMH PacTBOpHTENAMY, KOHLEHTPHPOBAHHH H rasoXxpoMaTtorpa-
$uuecKOM aHalH3e H3 IPHGOPE C TUIAMEHHO-HOHH3ALHOHHHIM JeTek-
TOpOM.

Ilpenen uamepernsi 0,005 mxr. TouHOCTh HaMepennsi + 23%. Hame-
paieMble KoHueHTpauud or 0,05 no 0,5mr/kr nousw. Onpeaenennso He
MEWANT CTHPOJi, H30NpONWiGeH3on, TONYON, METHIACTHpOA, Genson.

Anpnaparypa

XpoMmaTorpad ¢ niaMeHHO-HOHH3ALHOHHBIM JeTeKTOpOM.

Kononka ua nepxkapeouledl cTand AAHHOA 3 M N BHYTpEHHHM nHMa-
MeTpom 3 MM.

Housennufi Gyp.

Annapar ans perpAxupasus, TY 64-1.2451-78.

TpHuGop nas neperoHKH KHAKOCTEH HAH POTAUHOHHHIA BaKyyMBHIi
uenapureas UP-1M, TY 25-11-917-74 uau ap.

BakyyMnuit BogocTpyiinuit Hacoc, FOCT 10696-75.

Baus BoasiHas.

Mukpounpsy Ha 10 Mxa THna MUI-10.

Jlyna uamepnrenvsas, FOCT 8309-75.

Cexysnomep, 'OCT 5072-67.

QunbTpul GyMarkntle. )

Tlocyna mepran crexamunas (koaOw, nunerxu), F'OCT 1770-74,
20292-80.

[Mpobupku LenTpHpyXHbie, o6bemoM 10 Ma ¢ neHoii aenexus 0,1 ma.

PeaxTisn

Mapa-keunon, nepernannwiit npu 138,4°, TY 6-09-3780-76.

Merta-kcunon, neperdannni npu 139,1°, TY 6-09-2438-77.

Opro-Keuaon, nepernanipii npy 144,4°, TY 6-09-915-76.

Cnnpr srunoewit 96°, TOCT 18300-72,

MNerponeisbifi 3¢pnp Ppakunn 29—52°, neperHanubiii.

Austunopnit 3¢up, TOCT 6265-74.

Hazpua cyapdar, FOCT 4171-76, x.u., Gessoanni.

Xpomaton N—AW, seprenunem 0,20—0,25 MM, CHAAHH3IHPOBAHHbIH
DMCS, urepTHHIA HOCHTEAD.

Toaustuaenrankoas 20000 (N130) . (HenozBMKHaR xHaKan $a3a).

Xnopodopm, x.u., TOCT 3160-77.

Boaa aucraannposanHan, FOCT 6709-72.

lascoGpasuse aogopon, FOCT 3022-80; asor, FTOCT 9293-74;
BoanyX, FOCT 11882-73 B 6annouax C penryktopam.

HcxopHule cranaapTHHE pacTBOpH 11apa-MeTa-OpTO-KCHAOAA C KOH-
peHTpauHedi | Mr/MA  TOTOBSIT pacTBOpeHHEM BelueCcTs B 3TH/OBOM

* — CaHWTapHbié HOPMb AONYCTHMuX KoHuewrpaudd ([MOK) xumudecKkyx sewecrs
B noyse CaullyH 42-128-4433-87 or 30 oktaGpa 1987 r., M3 CCCP.
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CHpTe B MEPHHIX Konbax eMKOoCThio 100 ma.

PaGoyHe CTaraapTHhie PacTBOPal KCHAONOB C  CodepXKatHeM
10 MKr/MJ1 POTOBST COOTBETCTBYIOLIHM pa3GaB/iCHHEM HCXOQHBIX CTaH-
ZAPTHHX PACTBOPOB RHCTHAJHPOBAHHON BONORA.

Hacapka anf 3asiofHEHHs XpOMATOrpagHueCKoA KOJNOHKH COCTOHT
u3 I3 20000, HaneceHHOro B KoaHuectBe 15% OT peca HOCHTeNfl Ha
XpOMAaTOH.

[MonusTHAGHIVIHKOND PAcTBOPHIOT B XAOPOQOPME K B ROJTYHeHHKH
pacTBOp BHOCAT TBepPAui HOCHTENb. PacTBOpa nOAKHO OHITL LOCTATOY-
HO, UTOOH IIONHOCTLIO CMOMHTB HOCHTeNIb. CMECh OCTOPOXKHO BCTPAXH-
BAIOT HAH Clierka NepeMEIiHBAIOT A0 YJETYUHBAHHS OCHOBHOIO KOJIH-
YecTBa pacTBOPHTENA. OCTATKH PacTBODHTENA YAANNIOT BuiapHBaHUeM
Ha soasHof Gake.

Cyxofi HMacagko# 3anoAHAIOT XPOMaTOrpaHyecKyl0o KOMOHKY.
3ano/iHeHHYI0 KOIOHKY ¢ O0OHX KOHLOB 3aKpHLIBAIOT CTEKNAHHOIN BaTOH,
nomeujaloT B pabouem COCTOAHHH B TEPMOCTaT xpomartorpaga, He
TIPHCOCHHAS K JETEeKTOpY, ¥ KOHIMUKHOHHPYIOT nepsue 2 yaca npu 50°,
3areM 2.qaca np 100° u 7 yacos npu 170° B Toke razonocurens. Ilocae
3TOro KOJIOHKY MONCOEAHHSIOT K IETEKTOPY H TPEHHMPYWT Nnpn paboyem
pexyrMe npHGOpa, 3ANHCHBAIOT «HYJAeBYID aAMHHIO». TIPH OTCYTCTBHH
MELIAIOLUIHX BAHAHHA Ha XpoMaTtorpaMme KONOHKA FOTOBa K paborte.

KaanGposounnfi rpagux

Has nocTpoenns KanHGPOBOYHOrO rpaduka roTOBAT OGPa3lH CTan-
Aaptos, B psin Koab emkocTbio 250 Ms BHOCRT 1o 100 F KOHTPOALHOR
NOYBH, B KOTOPYI0 BHOCAT CTAHLAPTHHIA PacTBOP H ANUCTHIIHPOBaHHYIO
BOLY B COOTBETCTBHH ¢ TabaHuei.

Wxans cTaieRapTOs ANA ONPEREACHHN Q-, M-, M-ECUAOAOR

Peakrupbl Homepa crannapros

o112}l 3fafs5 678010

Craupapt-
HBHlfi pacT-
BOp ¢ CO-
IepXaHu-
eM

10 mkr/ma
KCHONa 0o 05 1 1,5 2 25 3 35 4 45 5
HucTun-

JN¥pOBAH-

Hasm Boza,

M 10 95 9 85 8 75 7 65 6 55 5
Conepxa-

HHE KCHJIO-

Jid B CTaH-

A2PTHOM

ofpazue

nousu, Mkr 0 5 10 15 20 25 30 35 40 45 50
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Kon6t nocsie BHecenHs cTaHOapTHHX PacTBOPOB 3aKpHBaioT MPOG-
KaMH, 8CTPAXHBAIOT LISl NEPEMEWIHBAHHA NOYBH C PACTBOPaMH, OCTAB-
JSIOT Ha 3—4 4aca H aHAHIKPYIOT aHaNorHuHa npobam. B HCIIApHTEb
npubopa BBOAAT NO | MKN 3HPHBLIX 3KCTPAKTOB H XpomaTorpadupyior.
Ha xpoMartorpaMme BHYHCASIOT MACILAJZH MHKOB NYTEM YMHOMEHHS
BhLICOTH Ha OCHOBAHHE, U3MEPEHHOE Ha NOJOBHNE BHICOTH. [10 nonyuen-
HbHIM CpefHHM AAHHBIM H3 NATH OnpeeneHuii KaXaoro crasaapra

CTPOAT rpadMKH 3aBHCHMOCTH nAaomaaH nuka (Mm2) or KonuuecTea
KCHAoNa (MKr).

Ot60p npo6

INpoGy o7T6upaT no4BeHHHIM GYPOM HJH JONATOH C pa3vnuHUHBIX
ray6un B cooreercTeuM ¢ TOCT 17.4.4.02-84. Cpennioro npoby no4Bhl
Ha oAHoOH TIyGHMHe cocTaBasioT W3 5 crakanos Gypa, BasTHX MO THIY
KoHBEepTa CO cTopoHamu | M. Oto6paHssie npoGH NOMELAIOT B repme-
THUHYIO €MKOCTb H3 CTekaa, nnactMmacchl. [1pofinl ananu3upyioT 8 A€Hb
or6opa, xpakeHde BO3MOXHO B TeHenue 1-—2 CyToK npu Temneparype
He Buime 2—3°.

Xoa anaiusa

Hasecky mousn 100 r* nomemaior 8 konby ¢ nputeprof npoGKof,
3aaMBaloT 50 MJ NeTpoNefHOro HAM ZM3THIOBOrO athupa u yctaHaBan-
B2IOT Ha annapat ANl BCTPAXHBaHHA B TeueHHe 10 MuHyT. 3aTem IKCT-
PaKT ClnBaloT B ApYyryio koaGy, npoduibTpoBhbiBas uepes GymaMHbll
NOPHCTHIH GuALTP ¢ 51 Ge3aBOAHOTO cyabdaTa HETPHN (Wi OCYUIKH
or_Baary). Tlpo6u eme 2 pasa obpabatmBalor B Tewewswe 5 MHHYT
¢ 50 ma1 3pHpa. O6beaHHEHHBIE 3KCTPAKTHN KOHUEHTPHPYIOT B npHGope
LNl TEPETOHKH C JedvierMaTOPOM nHpH TeMiepaType ke sblme 50°.
Orron M36GHITKA PacTBOPHTEAS BELyT IOR BAKYYMOM, CO318BaEMbiM
BOAOCTPYAHBIM HacocoM, A0 obbeMa 6—8 ma. 3aTeM nepexocAT B LeH-
TPHYKHYI0 NPOOHPKY H ynapHpaiot noa rtaro#t no 1 ma.

Xpomarorpag BkNMOYAIOT B COOTBETCTBHH C HHCTPYKLUHKEH W BRBORAT
Ha paGounit pexum:

TeMnepaTypa Tepmocrara konowok 100°C:

TEMAEpaTYpa HCnapuTens 1560°C;
CKOpPOCTb rasa-Hocurens (asora) 20 ma/mun;
CKOpOCTb BOAOPOAA 25 Mn/MHK;
CKOpOCTb BO3pYyXa 200 ma/MHH;
CKOpPOCTb AMArpaMMHOH JieHTH 240 MM /yac.

Bpemsi ynepxkHBaHufl Napa-meTa-kcHJIONa 5 MHH, OPTO-KCHAONR —
5 mun. 50c, Bpems BuXoAa reTposeitHoro agupa 2 Mux. 10 c.

IMpo6y B KoauuecrBe | MK/ BBOAMT MHKPOUWIPHIEM uepe3 HCNAPH-
TeMb B XpoMarorpaguueckylo Kosonky. Ha noayueHnoit xpomarorpam-
Me H3IMEPRIOT MACLIafK MHKOB aHaNH3UDYEMBIX BELLECTB H no Kaanbpo-
BOYHLIM rpadHKaM HaxOAfiT copepiKaHHe o-, M-, M-KCHAO0B B NpoGe.

————

* — onvospementio GepyT npoGy A% ONPESEAEHHS BABNKHOCTH MOUBH
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Pacyer

KOHUEHTPALHIO 0,- M-, N-KCHJIOJOB B nouBe (C Mr/Kr) BbMHCHAIOT
no dopmyne:

C a- Vi- K .
= ot rae:
8 — KOJNHYEeCTBO O-, M-, M-KCHJOJ0B, HaiileHHoe MO rpadHky, MKr.
V — 06beM 3¢HpHOro sKCTPAKTa, HCMOAL3OBAHHOIO AR a8HAJMNH3a, MJ;
V) — obwHii o6beM 3pHPHOro 3KCTPaKTa, MJ;
K — kosdduuHeHT aas nepecuera Ha aGCOMIOTHO CYXYH NOYBY:;
b — naBecka Hccaepyemofi MOuBk, T.

METOHKA CNEKTPO®OTOMETPHYECKOIO ONPENEJIEHUSA
PTYTH B NOYBE*

Mpunnun ¥ XapakTepucTHKa Meroaa
Meton ocHoBaH Ha OTroHke pryTd B TpyGKax tHna [lemounbia ¢
NOCNEAYIOUIHM PACTBOPEHHEM €€ B A30THOM KHCJIOTE H KOAHUYECTBEHHBIM
onpesenenHeM ¢ QMTH3OHOM. Meroa nossoasier onpefeautb 1- 1079
pTyTH B mpobGe. Meron cnenuduieH.

Annaparypa u nocyaa

Crekrpoporomerp CO-4A.

Tpy6ka [lemdunbaa (Tpy6ka Caykosa) (omgma TpyGka Ha onpe<
AeneHHe).

Ileanrenvhnie Bopouky Ha 50—100 ma.

BopoHka ¢ pnHHHHM KOHUOM (nnuna 30 cM, auamerp 0,4—0,5 cm)
BAsl NEePeHECeHHs NOYBM B HHXHHNA mapHk TpyOKs.

FasoBan uaH GeH3HHOBas ropedka.

Kon6u mepubie va 100 ma.

PeakTHBbl H pPacTBOPHI

JByOKHCHL CBHHUa, u.1.a.

A30THan KHcJoTa, X.4., KOHUEHTpHpOBaHHAaA, yu. Bec 1,40.

Kanufi maprasuosokucanii, u.n.a., 0,1 H pacreop.

CepHan kHcnora, X.4., | H pacreop.

Tepekucy sopopona, v.a.a., 3% pacrsop.

Azorsas kuciorta, X.4. | H pacTBop.

Tpuaon B — 1% pacrsop.

Hatpuii eepusicrokuenuit, u.n.a., 2095 pacrsop.

Xnopodopm. mapks. «/1ssi Hapko3a» (6e3 ¢ocrexa).

Huthson 0,0019% pacrsop B xjopodopme (3anacHoil pacteop,
coxpaHsieTcsi B XOJOAMJbLHHKE NMPH Temnepatype + 5°C , He uamenser
THTP B TE€YE€HHE HECKOJAbKHX MEeCSUEB).

* TlpenenbHO NONYCTHMbE KOHUEHTPALUHM XWMHYECKHX BeiiecTB B nouse Ne 1968-79
or 21 despaas 1979 r, M3 CCCP
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HOuruson, 0,00059% pacreop B xnopodopme (roroButcst M3 3anac-
Horo pacrteopa). CoxpaHfercsi B XOJOLHALHHKE [pH TeMuepatype
—+ 5°C. Bce pacTBophl, COmEPXKAluHE XJOPOPOPM, caeayeT 3aIlHUIATH
or nefictBusa csera.

OcHoBHoli cTraHpapTHpléi pacTeop pryts. 0,018 r KeaTOH OKHMCH
PTYTH PacTBOPAIOT B HeGOALIIOM KOJKYECTBE | H pacTBOpPOM CepHOii
KHCAOTHl (OKMCb PTYTH PacTBOpHETCH MEANCEHHO) B MepHO#H Konbe Ha
100 ma. [Tocste pacTBopeHHst OKHCH PTYTH PACTBOP AOBOAAT HO METKH
1 v pacTBopoM cepHoit xuchorbl. [lonydennnfi pactsop cogepxuT
100 mkr prytd 8 | Ma. OH ycTORMHB HECKOJNDLKO MeCAUEB.

Pa6ouuit pacTsop pTyTH ¢ coaepxaHHeM pTyTH | mkr B Ma. O76u-
paloT B MepHYio kKoiGy Ha 100 ma 1 ma ocHoBHOro pacTsopa W 40BOASAT
1o MeTK¥ | H pacTBOPOM a30THOH KHC/IOTH. DTOT DacTBOp YCTOWHUHB
TOAbKO OHH CYTKH.

Ot60p npob

Touku or6opa nousbl BhIGMPAIOTCH B KaXXAOM KOHKPETHOM cJy4ae
€ YHETOM NAPAKTED2 ¥ MOMIHOCTH PTYTHHX BHOPOCOB B OKpYIXKalowlylo
Cpeay M OMpeRefIOTCA MeCTHHIMH opraHaMH TocynapcrBeHHoro cau-
Tapuoro Hag3opa. Or6Gop npo6 NOYBH B KaxKAOH TOuYKE OCYWECTBAS-
ercsi Ha rayGHHY naxoTHoro crosi (20—25 cM) Gypom waH sgonaroit no
ueton){ Kousepta (8 5-TH Toukax no 0,5—1,0 kr nouBn Ha naOCWARH
100 M*). U3 5 oro6panunix npo6 roToBHTCA CpeRHAA ApoGa BECOM AO
| Kr 4 gocrasnAerca B J1aGOpaTOPHIO AR HCCIENOBAHHA.

Xoa ananu3a

Hapecky Boanywro-cyxofi nouswl B | r cmewnsaior ¢ 0,251 asy-
OKHCH CBHHLZ H 4epe3 BOPOHKY MEPEHOCHT B HHXKHHUMN WapuK TpyOKH
IMemdpunspa. [po6y HarpeBaioT cHayaNe Ha KORTALIEM MaMeHH, 3aTeM
B OKHC/IHTE/IbHOM W1aMeHH ra30oBof uni GeH3HHOBON ropenku a0 Kpac-
HOTO HaKa/iWBAaHWA B nosoxehnn 10—15° K ropusontanbHoil mnoc-
kocTH. Bpems otrouku 5—6 muy. Tlocsie STOFO HHKHKEA WapPHK TPYGKH
oTnAaenserc (c NOMOLILBIO TOPeJKH) H BHBpacLiBaeTcf, a B OCTaB-
WYIOCA 33aMafHKYI0 ¢ KOHUA TPYOKY HadiMBaoT | MA KOHUeHTpupoBau-
HO# a30THOH KHCAOTH. JalOT MOCTOATb HECKOIbKO MHHYT NI PacTBO-
peHHfI OTOrHaHHO# PTyTH. PacTBOp PTYTH CAMBAKT B JOENHTENLHYIO
BOPOHKY, TPYOKY OOMBIBRIOT HECKOJABLKO Pa3 TaKHM KOJIHYECTBOM BOABI,
yrobul Noayu#Th B BOpOHKe cpeny [ H no a3oTHoit Kucjore (oxono
18 ). K pacreopy no6aeasior no kanasim 0,1 H pacTeop mapraHueso-
KHCJIOFO KaAHsl RO NOABJEHHA PO30BOH OKPACKH, KOTOPYIO YCTPaHRIOT
kannefi 3% pacTBopa nepekucu Bopopoaa. K pacTBopy B penHtenn-
Hofi BOpoHKe npuameaior 1 ma 1Y, pacreopa Tpuiaona b w 4 ma 209
PacTBOpP2 CEPHUCTOKHCAOrO HATPHsA. JKCTPArMpyloT PTyTh B TeYeHHe
1 mun. 4 ma 0,0005% pacreopa auruzona B xnopodopme. TuiatenbHo
NPOTHPAIOT HOCHK [EJHTENbHOH BOPOHKH (huabTpoM. 3aTem H3MepsioT
BEJIHMMHY ONTHYECKON MNNOTHOCTA JNHWTHIOHATOB PTYTH [pH AJuHe
BoaHN 490 MMK B cpaBHeHHH ¢ Xoa0cTOH npoGoi, npHroTos/aeHHoR aHa-
NOrH4HLIM obpa3zom. KosH4yecTBO pryTH Onmpepensiercs NO KaaHGpoBoOu-
HOMY fpaguxy.
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Mocrpoenue xaanbposounoro rpaduxa

Jdna nocTpoenHs kaauGpomouHoro rpagika rOTOBAT LIKaNy CTaH-
napros. B nenurennunie Boposks sHocaT 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 mn
paGouero PacTeopa pTyTH. JloBonsIT 06beM KHAKOCTH B KaXKAOH Aeau-
TeapHOH BOpOHKe no 18 M 1 H pacTsopom asoTHo#t kucaors. Ilocae-
AOBaTENbHO NPHAHBAIOT BCE PeaKTHBH KaK YKa3aHO Bhile. DKCTparu-

pyior pryTte 4 Mat 0,0005% pacrBopa aMTHaOHa B xa0podopMe M Koso-
PHUMETPHPYIOT aHAJOr¥yHoO npobe.

Pacuer anammsa

Hi3MepRIOT ONTHUECKYIO MJIOTHOCTH pacTBOpa H 3aTeM M0 KankOpo-

BOYHOMY FpadHKy ONPEAeNfAIOT KOHLEHTPAUHIO DTYTH B KIOBETE (B MKC
Ha 4 MmJ). .

KoHuenTpanHio pTyTH 8 nouse onpelejfioT no popmyne:

a
C= 0 MT/Kr, rae:

C — KOHUBHTpPAuMsl PTYTH B No4Be, Mr/Kr;

a — KONHYeCTRO PTYTH B npole, HalijeHHOe N0 KaJaHOGPOBOUHOMY rpa-
UKy, MKr;

b — wHaBecka nousw, r.

METOAHKA ONPEAEJIEHHS PTYTH B NMO4BE*
(aTomuo-abcopOumonsuaii Meron)
Onpepeneste OCHOBAHO HA BOCCTAHOB/AEHHH PTYTH IO 3JeMeHTap-
Horo cocrositis HE® C CeleKTHBHMM NOrJoLeHHEM MOHOXpPOMaTorpa-

¢HUECKOro H3JNYUeHHA ¢ BAHHOA BOAHH 253,7 HM XOAOAHHIM aTOMHLIM
napom.

Huxnni npeaen uamepenna 0,001 mkr. TouwocTb H3MepeHHS
+ 259%. Hamepsiemnle xoHuewtTpauu or 0,006 no 6,0 mr/kr nouswl.
Merton usbuparenen.

Annaparypa
CnekTpodotomerp aTomno-aGcopGunonusiii THna C-302 uau apyroft
MapKH.
TanTka 3nekTpHueCKas.
Kon6ul mepubie, nunerks no FOCT 1770-74.

PeakTHBL

AsorHas kuchaora, na. 1,4 TOCT 4461-77 u pasGasnenunas |:4.

Xnoposonoponnas kucnora, ma. 1,19, x4, TOCT 3118-77, pas6as-
JieHnas 1:1.

Hartpua ruapokcua, u.a.a., FOCT 4328-77,

* — Canwrapsble HOpMW AONycTHMBIX Konuewtpaukfi (TIAK) XuMMuecKHX BEuiecTs
B nouse CanlluH 42-128-4433-87 or 30 okrabpa 1987 r., M3 CCCP
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Pryrs xnopuas (HgCl2), x.u., MPTY 6-09-5322-68.

Hexonnblii cTanpaprthblit pactBop pTyTd C conepxannem 100 Mkr/ma
FOTOBAT B MEPHOH KON6e emkocTbio 100 Ma pacteopeHuem 13,5 Mr xaop-
HOI PTYTH B PACTBOPE a30THOW KHC/OTHI.

OnoBo nByxaopuctoe (SnClp), 4.p.a, T'OCT 36-78 u 109 pacr-
Bop. B 20 ma pa3zbassienHoi XNOpPOBONOPOAHONR KMCJOTH PacTBOPHIOT
10 r ABYXNODHCTOrO 0©/10Ba, HArpeBAlOT HA [/IMTKE O NOJAHOrO pacr-
aopegnﬂ. O6bem pacTeopa nosoiAr a0 100 ma AHCTHANHPOBAHHOMN
BOJIOH.

Boaa nuctuanauposannas, TOCT 6709-72.

Kanwbposounniit rpadux

Iasi nocTpoenHs kaamGpoBounoro rpadHka rorosaT palouHe
cTasaapTHele pacTeopu C cogepXKakueM pryth 1.0; 0.1; 001;
0,001 MKr/Mn COOTBETCTBYIOILHM NOCNENOBaTe/bHbLIM pa3baBienyeM
HCXOQHOI'O CTAHAAPTHOrO PacTBOPA PTYTH pPACTBOPOM a3OTHOR KHc-
aotbl 1:4. Tlo | Mn KaXgoro CTanaapTa BHOCST B aHA/NH3ETOpP, NpH-
6asasioT no 4 MA aucTHANKpoBaHHOH Boanl ¥ no I ma (0% pacreopa
ABYXJOPHCTOFO O/10BA, MEpeMeliMBAIOT M aHAJH3HPYIOT B YC/IOBHAX
onpeznenenns npobel. [lo pesynbratam aHanu3a cTpoOAT rpadHxu aas
ManbiX # GONBILMX KOHLEHTPAUHH PTYTH, OTKJIANbIBAs HA OCH OPAMHAT

Jo
g 7 roe Jo — HCXOAHOE MOKa3anue NOTEHUHOMETPa, a J — BHICOTA

3aPErHCTPHPOBAHHOTO NHMKa, a MO OcH aBCUMCC — COAepXKaHHe MEeTa-
nla, MKr.

Xon aHanusa

Hapecky nousbl noMewalor B Koaly emkoctbio 50—100 Ma, npw-
JHBAOT KOHUEHTPHPOBAHHON A30THOM KHCIOTHI ¥3 pacyeta 5 Ma Ha
1 r nousnl. Kon6y 3akpuBaioT 4acOBLIM CTEKJIOM, HAarpeBaloT Ha 3J1€K-
tponauTke (160—185°) B Teuenne 20 muH. nO HOJAHOrO pacTBOpEHHS
martepuana. [locne oxnaxpenun o6beM MHHepaJu3aTa CAHBAIOT B MpPO-
6HpKY ¥ AOBONAT 06beM A0 5 MJ1 A30THOH KHC/IOTOH, nepeMeltHBAIOT
H aHaJH3UupYIOT.

OnHOBPEMEHHO TOTOBAT «XOJOCTYIO Npobys.

! MJ1 MuHepaJlH3aTa BHOCAT B aHaJH32TOp, N06aBASIGT 4 M1 AHCTHA-
anposanHofi Boanl, 1 Mt 109 pacraopa ABYXJNOPHCTOrC O/IOBA H BKJIO-
qalT MHKpokomnpeccop. [lapw pryTH BMecre C MOTOKOM BO3ayxa mo-
naiorca uepes ocywureas ¢ NaOH 8 KeapueByio KioBery, B KOTOpO#
NPOHCXOAWT MOr/IOWEHHE MOHOXPOMATHYECKOTD H3JyueHusd A=
= 2563,7 um or pryrHolt namnul. Tlocne 3anucH nuka cucremy npony-
BAlOT TOKOM BO3lyXa NOKa CHrHan He cnager o Hyas. KoJxuecrso
pTYTH B npole HAaXONAT no rpaduky.

Pacver
Konuextpausio pryts B nouse (C Mr/Kr) Bovucasior no Gopmyne:
a- Vy
= o= TAE:
C b rhe
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— KOJIHYECTBO PTYTH, HakaeHHOe 110 rpadHKky, MKr;

V) — ofiuee KONKYECTBO MHHEPANH3aTa, MJ;
V2 — KOJHYECTBO MHHEpPaNH3aTa, BIATOro AJIf AHaNH3a, MJ;
b — Bec KccaenyeMofl nmouBsl, .

Texunka GezonacnocTH

flpr ucnonb3oBaHMH B aHasH3ax CyaeMbl 4 KOHUEHTPHPOBAHHOM
A30THOH KHCJOTH HEOOGXOLHMO HNPHAEPKHBATBCH O6ILEeNPHHATHIX
npaBun paGoThl C ANOBHTHIMH M BpelHLIMH BelllecTBaMu B jaGopaTop-
HHIX YCJIOBMSX.

METOAHKA NOJIAPOTPA®HTECKOIO ONPEJENEHHS
CBHHUA B NOYBE* :

Mpnyusn w xapakrepucruka meroaa

MetonHKa ocHOBaHa Ha coCOGHOCTH HOHOB ceHuua (Pb*+) Boccra-
HAaBIHBATLCA HA DPTYTHOM KanesbHOM 3aeKkTpoiae. Meron nossovsisier
onpenenutt 0,6 MKr ceuHUa B npobe. AHanu3y MEWAOT HOHW K2AMHS
(Cd*™) u menn (Cu®™), ecnd MX KOHUEHTPAUKA NpPEBHIIACT KOHUEH-
TpPauHio onpepeisieMux Howoe ceWHua (Pb) 8 100 pas; ocranbhbie
NpHMeCH 2HaAH3y HE MeLIaloT.

Annaparypa u nocyaa

Tonsiporpad.

[Tonnporpaduueckas fAuefixa (KoMmnexT), aHOA-HACHIUEHHbIH
KaJNOMeJbHHH 3/eKTPOR, KAaMUMLIAp, UMEIOUHH 15,0 cek.

Ba/oH ¢ C)KaThIM rasoM: aproH HaH a3oT «OCu».

ITecuanan Gaus.

Mydenbnas neub.

SkcHKaTOp.

Turan papdoposbie WK KBapLesble.

BopoukH ana ¢unbrposanna & 3—5 cm.

Mepuple UHIHHADH HAK FPany#poBanHne NpoGHpkH Ha 10 ma.

Crynka siwumosas.

OunbTpsl GeasonbHbie.

Kona6ut Mephute Ha 100 Ma 4 Ha 1000 ma.

PeakTuBn ¥ pacrsoput

CeHHel MeTaNHJYeCKHil, u.1.a.

ConsiHaR KHCAOTA, X.4., KOHUEHTpHpoBaHHa®, yA. mec 1,19 # 20%
pacTeop.

AszoTtnan kucaora, X.4., padGasaeynasn (3:2).

CepHasi KHCJIOTA, X.M., KOHUEHTDHPOBaHHAsA, YA. Bec 1,84,

CranpapTHuil pacTsop, conepxkaiuuit 10 Mxr cBHHUA Ha mJa. Hasec-
Ky 0,1 r cBHHIA NOMEINAIOT B KOHHYeCKylo Koaly eMkoctrbio 250 mMa H

* — TlpeneabHO AOMYCTHMbie KOHUEHTPAUHWH XHMHYeCKHX Bewects B noyse Ne 1968-79
or 21 despana 1979 r., M3 CCCP
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npuauBailoT 20 mn pasGasnenHoit (3:2) asorHo# Kucaorb. [lo pacrso-
PeHHH HaBeCKH pPAacTBOp ynapxBalot 4O HeGoubworo o6bema (3—3 M),
npuaneaiot 15 Ma conanoi Kucaorsl (ya. Bec 1,19) H BHOBbL OCTOPOIXKHO
ynapusalor no 3—5 ma. Ity onepauwio nopropsilor ewwe 2—3 pasa,
nocae yero npuausaior 20 Ma 209,-oit connHO KHCNOTH, HArpesaloT
B[O MOJNIyYeHHs NPO3PAUHOro pPacTBOPa XJOpPHAA CBHHUA; pacTBOp nepe-
HOCAT KOJIHYECTBEHHO B MEPHYI0O KOGy €MKoCTblo | /1, HeonpHoKpaThHO
ononackHsasi Koa6y 209%, confiHoi KHCIO0TOMA u 106aBARIOT K OCHOBHOMY

pacrsopy. losoasr pactBop 10 MerkH 20% coasHOi KMCAOTOR H
TuaTenbHO nepemeiunBalotT. 3atem 10 Ml 3TOrO pacTBOpa nNEpPEHOCHT
nHneTkofl B MepHylo Koviby Ha 100 Ma, HOBOAAT 2O METKH AHCTHJJIHPO-
BaHHO# Boaoit u nepemewrusaior. [lonyueHHbI pacTBOp COAEPKHT
10 Mxr Ha mMa Haun 10 Mr Ha 1 cBHHLUA.

Or6op npol

Ot6op npo6 moussl Jiyuile NMPOH3BOAHTb 2 pa3a B roi: BECHOH, NOC-
Jie 0CBOGONNEHHSA 3€MJIH OT CHEra H OCeHbiQ, mocse y6opku ypoxas.
Insn onpeneneHHn Touek or6opa npo6 MOUBLI NPHMEHSAETCR A3HMVTaNb-
Holii MeTox. [1po6ni OTGHPAIOTCH BOKPYr HCTOUHHKA 3arps3HeHHA No
4 nnau 8 pym6am. CHauana BLIGHPACTCSH HauaJbHbIH PyMO, HanpaBaenhe
KOTOpOro coBfiajgaer C HanpasJEeHHEM npeoﬁ.nazlalomero BeTpa B roao-
BOH po3e BeTpoB. Paccrosine Toyek orbopa npob nousbl OT HCTOUHHKA
sarpasneHnus (ot 3aGopa npomnpeanpusthsa) cocrtasaser 05: 1. 2
5; 10; 20; 30; 50 KM M Ha yyacTKe, He MOABEPIKEHHOM ero BJHRHHIO.
Konnuectso Touek orG6opa npol H nX paccTOAHHE OT HCTOUHHKE 3arpnAs-
HEeHHF ONPENEeNnAeTCH LEeJAMH HCCAEAOBAHHA H AANbHOCTbID paclpocTpa-
HeHHnsi 3arpnasHeHnd. TloaokeHue Touek orGopa npoh cHauana orme-
yaercsi Ha Kapre. OTMEUeHHBbIEe TOUKH CAYXKAT OMNOPHBLIMH MNYHKTaMH
npu Boibope Mecta ortbopa npob. OkoNo npelsapuTesibHO GHKCHPO-
BaHHbIX TOYek BHOWDAETCA mnoLiaAKa pa3MepoM [PHMEPHO 2ra
(200X 100 m). Tlnowaaka nosxua OblTb OJHOPOAHOM NO MOYBEHHO-
My MOKpPOBY M pacTHrenbHocTH. He cneayer 6patb npofinl B mecTtax,
rll€ MOBEPXHOCTb [IOMBBEI HJH PACTHTENbHOCTh FABHO OTJHYAKTCH Of
ocHOBHOro ¢oHa naoumagku. C BuiGpaHHOH MAOUIAAKH OTOGHPAETCA CMe-
‘WaHHLH o6pa3sel] nousbl, COCTOALIHMA K3 MATH npo6, B3STHIX 110 METO-
Ay KoHBepra (nmo yrsiam naollaaku H B ueHtpe). [Ipo6ui or6Gupatotcs
Aonatoil uad GypoM Ha rayO6uHy naxortHoro crnos (a0 20—25 cm).
Flousy orpesaloT sonaToii OTBECHO B BHAE MPSAMOYrOAbHOW NNACTHHDI,
clessiT 3a TeM, YTOObl B KaXKAblit o6pa3en Nofajo MPHMepHO TakDe Ko-
JIMYECTBO NMOYBH BEPXHEro H HHIXKHEro ee CJ1Ofl, KOTOpOe NPONOPUHOHANb-
HO HX MOWMIHOCTH. BaAThili o6paseu TILATEABHO NEPEMEUIHBAIOT HA JIHCTE
¢anepsl HaB Ha Kycke GpedeHTa, MOIH3THJIEGHOBOH mMJeHKH. 3aTeM A4s
COCTABAEGHHUS CMEWAaHHOH NPo6ul U3 Hero OTGHpaIOT Kakoh-HMGyab Mep-
KOH (Hanpumep, cTakaH, 6aHKa) HeGO/bIIOH 06bEM NGUBb M BHCHINAIOT
B 'uUKCTHIA Mewodek. M3 Bcex oraesnbHbix 06pasuoB B CMEIAHHYIO
CcpenHol0 npoby JONKHO MONacts NPHOAH3HTEBHO OAMHAKOBOE KO.H-
4yecTBO nouBbl. Bce nATb npo6 ccuinaioT B8MecTe, 0cBOGOXKARIOT OT
KaMHedl, KOpHEH H JPYrHX BKJIOUEHHKHA H TILATENILHO MepeMewHBaloT.
ITocne nepemeiwnnsavHsi 3 obulell Macchl METOAOM KBAapTOBAHHMA
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(neneHHe HA yeTbipe YACTH W B3ATHE ONHOH WM JNBYX H3 HHX) OTGH-
paetcs 1,0—1.5 Kr nouBH, KOTOpas CCHINAETCH B XA0NM4aTOOYyMa KHbii
MAY NOJIHITHJICHOBLIH Memouek. [1poGa ynakoBbiBaeTCsi H MapKHpYeTCS.
3anonHAETCsi COMPOBORMTENbHLI TafNOH, BMECTE C KOTOpnM npoba
OTCHilaeTcs B Ja6opaTOPHIO Ha AHANH3.

Insa usyvyeHusn pacnpenencHHsi KOHUEHTPALHH METANIOB B NO4YBax
no raybuxe npoGbi OTGHPAIOTCA K3 MOYBEHHLIX PAa3pe3oB, CAENAHHLIX
B0 ray6unn | M no cnoam 0—25 u 756—100 cm. (B cayuae Gonee yrny6-
JIEHHOTO HM3Y4YEHHSl MHTPAULKH MEeTaNoB NO NpoduMmo NouBk npobu
uenecoob6pasno oT6uparb Ao rayGuHbl 1,5—2,0M N0 reHeTHuyecKHM
ropuzonTam). OToGpanHbe no cnosim npoGbl NouBw 06paGaTuiBalOTCA
TaK XK€, Kak H NOBEPXHOCTHbiE NPOGH.

Xon anaamsa

Tloctynusmue B na6opatophio npoGbl NOUBL! BLICYIIHBAIOT A0 BO3-
AYUIHO-CYXOro COCTOSIHHAl Ha fymare B TenH. Ilocae BHiCylIHBaHHA npo-
6a nousbl nepeTHpaercA B Gosbloii ¢apooposoii crynke (6e3 ocobbix
YCHAHH) ¥ NPOCEHBAETCA yepe3 aJIOMMHHEBOE HJH KAMPOHOBOE CHTO
¢ pasmepom orsepcTHii 1—2 mm. HenpocesiHnbe KOMKH NOYBH pacTH-
pPaloTCA ¥ BHOBb NPOCEHBAIOTCS, H TaK HECKONbKO pa3. M3 u3mennuen-
Ho¥ TakuM 06pa3om npoGbl MeToLOM KBapTOBaHHA 0OepeTcA CpenHNn
npo6a npumepro 200—300 r. Oto6paHHyi0 npoly nouBbl pacTHPAIOT
B CTyNKe, NPOCEHBAIOT YEPE3 KalnpOHOBOE CHTO C PAa3MEpPOM OTBEPCTHR
0,25 MM H H3 Hee oTGHpaloT ApumepHo 10—20 r nousn. Ity npoby pac-
THPAIOT B aratoBOH HAH AIMOBOH (XOJLENOHOBOR) CTYNKE RO COCTOSA-
uus nyapbl. Haesecky B 1 r cpegnedt npo6ul nousbl nomewaior 8 dapdo-
poBbili HAH KBapueBbifi THresas, cMauupalT 10—15 KanasiMH KOHUEHT-
PHPOBAHHOR CePHOM KHC/OTH H OCTABARIOT CTOATh 15—20 uacos, 3aTem
CTaBAT Ha mnecdyanylo 6anio o yaanedHHa napos SOz u npoxanusaioT
B Mycdene npu Temneparype 450—500°C, Ho He sbitte 700°C B teye-
HHe uaca. TIpoKaneHHyI0 NouBy OXJIaXKAAIOT B 3KCUKATOpE, PacTBOPSIOT
B 2—3 npuema B 10mMa 209% consiHok KHCAOTH MPH HArpeBaHHH W
GHALTPYIOT B MEDHBIH UWJIMHADP WK TPajyHPOBAHHYI0 NPOGHPKY.
O6beM ¢unvrpara posogar ao 100 ma H TwATENLHO nepeMelLHBAIOT.
Bepyr 5 man noayyeHHOro ¢uabLTpata M nomewlalOT B fuelKY AAA TO-
nfAporpacHpPOBaHHA, NPONYCKAIOT HHEPTHHIK ras, B Teyenune 10—I15 mHuu
H OCTaBAAIOT PACTBOP HA 3 MHH., 3aTeM CHHMAIOT AH(epeHLHANbRYIO
NONAPOrpaMMy B CAELYIOUNEM peXHMe: HauyalbHOE HANpAXKEeHHe —
0,4 B, amnauryna paspeprku 0,9; ananason toka 0,2—0.5 MxA, cko-
pocTb HanoXeHnHa noresunana 0,5—1,0; sagepxka 3,5—4,0 cex.

Nocrpoenne xaauGposounoro rpaduxa

Ias nocrpoeHHsi KaauGposouHOro rpaduka roToBAT CTaHAapTHHE
obpasubl. JaA 310r0 B npo6HPKH BHOCAT CTAHAAPTHLIK PACTBOP CBHH-
ua: 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,85; 1,0; 1.5; 2,0 ma. O6em pacTBOpa
B npobupxkax nosoasAtr Ao 10 ma pacrsopom 20% consiHOR KHCJAOTHI.
3to cooTBETCTBYET COAEPIKAHHIO CBHHLA B cranaaprax: |; 2; 3; 4; 5; 6;
8,5; 10; 15; 20 mxr. IMonsporpadupyoT KaXXAbH CTaHAAPT B OTAE/DL-
HOCTH. [lo nonyueHHbIM HaHHLIM CTPOAT kaNHGpOBOUHLIA rpaduk B
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KOOPAHHATAX «BBHICOTA NHKA — KOHUEHTDAUHA CBHHLA» B PacTBOpe.
Kanu6poBounnit rpaduk coxpansier NPAMONMHENHOCTL B HHTEpBaJse
konuenTpaukit 0,06—2,0 mkr B mn pacTBopa. Kanu6poBounstii rpadHk
NpoOBEPAIOT €XENHEeBHO N0 Hauana paboTh.

Pacuer ayann3ia

Hamepsior sbicory nuka (Ep = —0,658) u 3areM no kanHGpoBou-
HOMY rpathky OnpeeNfioT KOHUEHTPALHIO CBHHMUA B fyeiike (B MKI
Ha Ma). KoHlUleHTpauHio CBHHUA B nouse onpenensiior no ¢opmyJne:

a
= V mr/xr, rae:

C — KOHUEHTpPauHs CBHHLA B 1O4YBE, MI/Kr;

a — KOHUEHTPAaLHs CBHHLUA B noasporpaguueckod suefike, onpejne-
JIeHHas NO KaJHGPOBOMHOMY rpadHuky, MKr/ma;

B — BEC NOuBL, B3ATHIA ANA aHanuaa, T;

V — o6wuit o6bem npobui, M.

METORHKA ONPERENEHHR CBHHUA B NONBE*
( Scopb i R)

OnpeanenenHe OCHOBAHO HAa CEJNEKTHBHOM TOIJIOWIEHHH CBETOBOW
3HEpriHKH CBOGOAHBIMH HEBO3GY)XXIEHHLIMH aTOMaMH CBHHLA B MPONaHoO-
BO3AYWHOM MNameHH B TpaHTOBOM HCHApHTEne.

Huxnuuii npesen uamepenun 0,004 mkr/ma. TounocTs H3MepeHHA

+26%. Wsmepsembie konuenrpauun or 12 po 1200 mr/xr noussl.
OnpeneseHkio He MelAOT TAXKeNble METannul.

Annaparypa

Cnexrpodoromerp THna «Cnektp-1».
Anexrpuyeckas NAHTKA.

[MpoGupkn # xon6u mepunie no FOCT 1770-74 u 20292-74.

Peaxrusnl

AsorxHas kucaora, na. 1,4; TOCT 4461-77 u pasGaenennan 1:4.

Couuen yxcycuokucanii Pb (C2O:Hs)2, 4.a.a., TOCT 1027-67.

Hexonumit  crasnnapTHnii  pacTBOp CBHHLA C  COAEPIKAaHHEM
100 mkr/ma rotossir pacreopedHeM 14,35 Mr yKCYCHOKHCJIOTO CBHHLA
B mepHof kon6Ge emkocTeio 100 Ma B a3oTHOH KHeEAOTE.

PaGouxe cranaaprHhle pactBopnl ¢ coaepxauuem 1,0; 0,1; 001;
0,001 Mkr/mMn roTOBAT COOTBETCTBYIOWIHM pasOaB/AEHHEM HCXOAHOrO
CTaHAApTHOrO PacTBOpa CBHHLA PACTBOPOM A30THOH kHMcaOTH 1:4.

KannGposounuft rpagmk

Jaa nocTpoeHusn KanHGpOBOMHOrO rpagHka paGouse CTaHAApTHble
pacTeopbl fio | MA BHOCAT B aTOMH3aTOp, A06ABAAIOT S M/l BOAB H AHA-

* — CauxrapHple HOPMB ponycTAMbiX xoHuentpauudt (T1IK) xumuuyeckux seuwiects
8 noyse CaulluH 42-128-4433-87 or 30 okrs6ps 1987 r., M3 CCCP.
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JIU3HPYIOT B YCNOBHAX HCC/leNOBaHHA npoGul. 1o nodyuenHbiM peaynb-
TaTam CTPOAT ABa rpadHka ana KOHUeHTpauuH csuuua or 0,001 no
0,01 mxr/ma # or 0,01 no 0,1 MKI/MA B KOODAMHATAX TO OCH OpRHHAT

Jo
IgJ- (roe: Jo — ucxoaHOe nokasaHWe nOTeHUHOMETpPa W J — BHCOTA

3aPErHCTPHPOBAHHOTO NHKAa), N0 OCH a6CLUHCC — COREPKAHHE Me-
Taana, MKF.

Or6op npob
Or6op npo6 mousbl H MOArOTOBKY HX K AHAAH3Y NPOBOAAT MO
TOCT 17.4.4.02-84 «Oxpana npuponsi. ITouss. MeToan or6opa H noa-
TOTOBKH Npo6 ANA XHMHYECKOro, GaKTEPHONOTHYECKOTO H TeIbMHHTO-
JIOTHYECKOro aHaJin3as.

Xoa anmaamsa

HaBecky nousn nomewalor B koa6y emkocrsio 50—100 ma, npu-
AMBAIOT KOHUCHTPUPOBAHUONK A30THOH KHCJIOTH W3 pacuera Dma wa lr
nousbl. Konby 3sakpHBaloT uyacoBLIM CTEKJOM, CMECh HarpesawT HKa
VIEKTPOIVIHTKE 0 NOJIHOro pacreopenus. [Tocne oxna)kaeHus Muuepa-
JIH3AT CAMBAIOT B NpobHpky. O6bem NoroasaT 4o 6 Ma a30THOR KHCAO-
TOH, NEPEMEWIHBAIOT H AHAJH3HPYIOT B CJAEAYIOULHX YCAOBHAX:

AHAJIHTHYECKASN JIHHHA CBHHUA — 283,3 um
HanpsXKeHHe, NMofaBaeMoe HA JIOHOUKY — 10B
TeMneparypa HarpeBa JIOKOYKH — 1300°C.

0,5 M1 MHHEpaNH3aTa BHOCAT B rPa(HTOBYIO JIONOYKY H NOMEIHAIOT
B NAaMf, BKJIIOYAIOT HarpeB H (QUKCHPYIOT NOr/oLL€HHE IO NOAHOro
ucnapenusi npo6bl. OAHOBPEMEHHO APOBOAAT AHAJNH3 XOJOCTOA NPOGH.
KonuuecTso cBHHIA B npofe ONpeaensiioT ¢ HCMONL3OBAaHHEM KalnHGpO-
BOYHOrO rpajHka.

Pacuer

Konuentpau#io ceHHua B nouse (C Mr/kr) suluHcasior no gopmyae:

a- Vi
C= , TRe
Vz- B
a -— KO/JHWYECTBO CBHHIA, HaiineHHOe MO rpaguky, mkr;

Vi — ofigee KOJHYECTBO MHHEpaNH3aTa, M,
V2 — KO/IMYECTBO MHHEepAIH3aTa, HCMONb3yeMoe [UIsi aHanu3a, Ma;
B — BeC HCC/eAyeMOil nOuBH, I.
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METOAHKA ONPEAEREHHA CYJIb®AT-HOHA B MOYBE*

CepHas KucJOTa, cepa, Cepomoiopon, monajgas B MOYsy, HpeBpa-
waiorcA B cyabgarn. [IpenenbHo nonycTHMan KOHUEHTPAUHs cyabdar-
Houa 160 Mr/kr noussi.

Ipwsunn anannsa

OnpeneneHHe OCHOBAHO HA OCAXKAEHHH Cynb(aT-HOHA XJOPHAOM
GapHsl B COJITHOKHCAOM PacTBOPE C NOCJAERYIOMIHM ONPENeNEHHEM CYlb-
¢ara Gapus BECOBHM CNOCOGOM.

Huxunit npenen uamepenun 1,0 mr/xr noussl. TouHOCTL H3MEpEHHS
+ 25%. H3mepsemnle konuentpauuu or 1,0 no 1000 Mr/xkr noussl.

OnpenenenHio MEWAaeT APHCYTCTBHE GONBMIKX KOJNHHECTB KaJbLUHA,
HOH TPEXBAJEHTHOrO XeJie3a, aHHOH a30THOH KHcaoThl. Jlas pasnoxe-
HUAl KapGoHaToB o6pa3ub KapGoHaTHOR nouBbi HarpesalorT o 900°C.

Annapatypa
Myd¢eabnas neub ¢ TEPMOpPEryJSaTOPOM.
Berpsaxupatenn, TY 64-1-2451-78.
Turan ¢apooposbie, TOCT 9147-73.
Qunbrpbl «cuHAA neurar, TY 6-09-1678-77.
Bopouku crexasHHsie, FOCT 8613-75.
Tlocyna crexnsunas snaboparopras, 'OCT 20292-74 u 1770-74,

PeaxTnenl

Xnoposoaopoanas kucnora, na. 1,19, FOCT 3118-77 u 109 pact-
BOp B GHAHCTHANHPOBAHHOM BoAe.

Bapusi xnopus (BaCly- 2H,0), TOCT 4108-72, 10% pacrsop B
OHAHCTHANKPOBAaHHOR BOAE.

Merunosulfi Kpacusift (unaukarop), FOCT 5853-51 u 0,2% pact-
sop B 60% pactBope 3TH.I0BOrO CIHPTA.

Hamenenne okpacku B HurepBane pH ot 4,4 no 6,2: okpacka KHc-
JNoTHOR pOpMbl HHAMKATOPA — KPACHAA, WENOYHOR — XKentag.

Srunosuit caupr, FOCT 5962-67 u 609 pacrsop.

Or6op npob

Or60p ¥ HOATOTOBKY P06 nouss AnA anaiu3a nposoaat no [OCT
17.4.4.02-84.

Xon anaau3sa

IMousy auanuaupyior B ceexxkem cocrosiHuH. 100 r nousb nomeuiaior
B KPYrJOAOHHYI0 KOA6Y emkoctbio 1000 ma, npuausaior 500 M Guau-
CTHIIHPOBAHHOR BOAH, 3aKPHIBAIOT PE3WHOBOH nNpobkod W B3BasTH-

* _ CanWrapine HOpMB fonycTHMHX KoHuentpauuh (IIIK) xumuueckux sewecr
B nouze CanTInH 42-128-4433-87 or 30 oxkrabps 1887 r., M3 CCCP.
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BalOT B TeueHHe 3 MuHYT. BLITAXKY QUALTPYIOT uepes CKAaaMaTbifi
OUALTD «cHHSI JeHTas, fIOA KOTOpbiH [OAKIanBBaETCA €We OfHH
$HALTP MeHbuwero anamerpa. 5—50 MJI PHALTPATA NEPEHOCAT B XHMH-
veckufi crakaw, nopkucasior 109% pacTsopoM xnoposoaopoamodi Kuc-
NOTH 10 pOSOBOﬁ oxpam(u o0 METHJIOBOMY KPACHOMY.

Pacreop HarpeBaloT A0 KHAEHHA H NPHIHBAIOT K HeMy MO KanasM
10 mn ropsvero 109 pacrsopa xj0opHaa Gapusi, TILATEALHO Pa3MELIH-
BAA NAaNOUYKOH KAXKAYI0 Kamo.

Haburka HCI caenyer us6erarb, T.X. pacrBopumocts BaSO, B
THABLHO KHCJIOM PacTBOpE 3HAYHTE/BHO YBEJIHYHBAETCS.

Jna onpenenexus SO¥ cnepyer 6path TAKOE KONMYECTBO BHTANKH,
yToGH Bec ocaaka BaSO4 Guin ne Gosbwe 02 r u He menbme 50 mr.
Ecan nna avanusa 6epyr 5—10 Ma BHITAKKH, B3ATHA 06bem pa3bas-
asoT sBoxol A0 100 ma, 4yrobu nposecTr ocaxkaenuwe BaSO, s pasGas-
JIEHHOM PacTBOpe, KOTNa e GepyT 25 Mn BHLITAXKKH, ee pasbasrsior
no 50 ma.

B onanecuupylomHx BHTAXKKAX NPH HArpeBaHWH TNOAKHCIEHHOrO
pacTsopa BhimagaeT HeSOJbIOH XJONbeBHAHbLIA OCAJOK CKOAryJiupo-
BaBLIHXcA KoanoHnop. OcaloK OTQHILTPOBLIBAIOT depe3 MalleHbKHi
TVIOTHHA (HABTP, NTPOMHBAIOT ropayell AHCTRANNPOBAHHOH BOROR, noa-
kucnennoi HCI, H toabKOo nocsde 3TOro APHCTYNAIOT K OCaXKACHHIO
cyabpar-HoHa.

Kon6y nokpulBaioT uacoBbiM CTEKJAOM H KHmATaT 10 MHHYT. 3areMm
KONOY CTaBAT Ma KHUMALLYI0 BOAAHYIO GaHio Ha 2u A OTCTaHBaHHA
ocanka H GHUAbTPYIOT Yepes QuALTD «cuunAA jeutas. [lpenpapurenvuo
B BOPOHKY € PHALTPOM HANNBAIOT NOBEpXY ropsauyeli GHAMCTHIIHPOBAH-
Hoft BOIbI, YTOGH ymeHbIIHT: nopel ¢puabTpa. Ecin B ¢puasrpare non-
BHTCSl YAacTHYHO OCAAOK cynbpara GapHsd, TO QHALTPAT CHOBE QHALT-
pytor uepe3 tor ke ¢uabrp. Ocanok npomuipaior 10 M xosonmod
SHAHCTHATHPpOBaHHOR BoaoR, nogkucaerHHod 0,5 ma 10%-biM pacTBopoM
XJ0POBOAOPOAHOH KHCAOTH. PHALTP € OCAAKOM MOACYWIHBAIOT Ha BO-
POHKe, MOMEILAIOT B THTeNb, AOBEAEHHBIA 10 MOCTOSIHHOrO B&ca H cTa-
BAT B XOJIOAHYI0O My(enbHYI0 neub, NMOCTeneHHO Harpesasi go 750°C.
Tlpu stoli Temnepatype npoBy BuAEpKHBAKT B TeueHHe 60 MHHYT.
flpo6y noBomsT 4O MOCTOAHHOIO BeCca H MO PASHOCTH BECOB THIJA
C Npoboit H THIIA BHEYKUCARIOT BeC cysabhdarta Gapus.

Bo sropoi#t npoGe 06Gpa3uia NOYBH ONPEAETAIOT CONEPXKAHHE BJAArH,

KOTOPYI0 YUHTHIBAIOT APH Mepecdere pe3y/braTos Ha AGCOMIOTHO CYXylo
nousy.

Pacuer

KonuentpauHio cyapdparos B nouype (C Mr/Kr) BHUHCARIOT NO
¢opmyane:

a- 0,137

—
=

, Thae:
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a — Bec cyibdara Oapus, Mr;

B — BEC HCCAEAYEMOH MOuYBbI, Kr;

0,137 — ko3dduuHeHT nepecuera cynbgata Gapus B cepy.
Monyyenubie pe3ayabTaThl cONEPXKAaHMA Cyab(aTtos Moryr ObTb

nepecYHTaHll Ha PasfiH4Hbe HOPMH Cephl:

1 mr H:S, Mr S, Mr SO:% Mr SO~& Mr
HeS i 0,941 2,349 2,819
8 1,063 1,0 2,497 2,995
SO% 0,427 0,400 1 1,20
SO~ 0,357 0,334 0,833 1

METOJAHMKA ONPENEJIEHUS CEPOBOAOPOAA B NOUYBE*

H»S. mon. macca 34,09. a3, nAOTHOCTL NO OTHOWIEHHIO K BO3AYXY
1,19, remneparypa kunenns — 60,8°. CepoBogopoa pacTsopum B Boae
H B OPraHUYECKHX DACTBODHTENAX. flBAsercs CHAbLHHM BOCCTAHOBHTE-
seM, Boauniii pacTBOp CepoOBOAOPOAA HMEET KHCJAYIO PEaKUHIO H SBJSA-
ercs cnaboit ABYOCHOBHOH KHCJOTO.

Ceposoaopon pasnpakaeT CAH3HCTbie 0G0NOUKH I1a3, AbIXaTeNbHbIX
nyTeH, BH3HBAaA MKeHHe, CBeTOG0n3Hb. [IpH peficTBHH 6OJbUWIHX KOH-
LEHTpAUHH BH3LIBAET CYAOPOTH.

TlpepenbHo nonyctHmas Konuentpauna 0,4 Mr/kr nousul.

MeTonHKa npefHA3HAYEHa ANA HCCICAOBAHHA IOYB HA COAEPIKA-
HHEe CEpOBOJIOPOAA B MECTaX, rie MOCTORHHO HMEETCA 3arpa3HeHHe Hed-
TefNpopyKTamMH, B NPHOPE)XXHOR MOUBE pek H APYTrHX BOAOEMOB, KyAa
€6pachiBaIOTCH CTOYHBIE BOIB!, 3ATPA3HEHHLIC HedTENPOLYKTAaMH.

Npuyuun anaamnsa

OnpeneneHnHe OCHOBAHO HA OKMCJIEHHH CEpOBONOPOAA HOLOM, BhI-
NEeNHBLINMCH MpH B3aHMONEACTBHH HOAHAA KaNMsi C NepMaNraHaToM
KaJHuA B KHCJOH cpene.

Huxunit npepen uaMepenus 0,34 mr/kr noysbl. TOMHOCTL H3MEPeHHS
+ 25%, HMamepsiemuie KonueHrpaunu or 0,34 no 2000 mc/kr.

* — CanHrapube HOpMb fonyCTHMuX koumentpaunfi (IT/1K) XHMWuecKHxX Beutects
B nouse CaulTuH 42-128-4433-87 or 30 oxrsGpst 1987 r., M3 CCCP.
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Annapatypa
Anmapar ana Berpsixusahus, TY 64-1-2451-78.
bymara ¢uaprporannuas. -

TMocyna na6oparopHas crekasruas no TI'OCT 20292-74, TOCT
1770-74, TOCT 8613-75.

PeaxTusnl

Kanus nepmauranatr (KMnO,), TOCT 20490-75, x.u., 0,01 M
pacTeop.

Hatpus tuocynbpar {Na2S:0:), TY 6-09-2540, 0,005 M pactsop.
loroear pacreopennem 0,79 r NasS:03 B xon6e emxocTsio 141 B 6GHau-
CTHAJIHDOBAHHOH BoOj€.

Cepnasn kucnora, na. 1,84, FOCT 4204-77, pas6GasaeHnan 1:3.

Kanua fiognn, TOCT 4232-74, x.u., 10% pacrsop.

Kpaxman pacreopumuiii, TOCT 10168-76, 19 pacreop.

Pactsopbl roToBAT Ha GHAHCTHAJIHPOBAHHOH BOZE.

O160p npo6

Or6op npo6 nousw nposoautest no FOCT 17.4.4.02-84. Tlpo6a mo-
KeT COXpaHAThc He Goslee 6 uacop B repMeTHUHO 3aKpHTON CKIAHKE.

Xoa ananusa

100 r mouBbl MOMELIAIOT B KOHHHECKYIO XKOAGY, npuaupar 200 ma
GHIHCTHAIHPOBAHHOA BOAH, KOJOY 3aKpLBaiOT B BCTPAXMBAIOT B Teue-
HHE 3-X MHHYT. 3aTeM BHTAXKY QHALTPYIOT uepe3 CKRaaYarbifi GpHALTP.
100 ms1 puABTPATa BHOCAT B KOHHUECKYIO KOGY, MOAKHCARAIOT HECKOJb-
KMMM KalfiMH PAcTBOpa cepHOil KHc/oTH, npHauealor | mn 10% pacr-
Bopa fomHaa KajiHs, B36anThiBaloT H ApHaAHBawT W3 Gioperku 0,01
pacTBOP MEPMaHTraHATa KaNHS O MOSIBJAEHHS XXEATOrO OKpaillHBaHHA.
HaGuirok fiona orrurposuisaior 0,01 1 pacrsopom. THoCcyabdaTa HaTpHA,
NPHOABAAA K KOHILY THTPOBAHHA HECKOALKO Kamesb 19, pacTBopa Kpax-
Mana. Pasnocts Mexny xosmuuecrsom npuaurore 0,01 u pacreopa mep-
MaHraHara KanaHa H pacTBOpOM THOCyJ]bibaTa HaTpHA, nomealuero Ha
THTPOBAHHE, cooTBercTBYeT koauuecrpy 0,01 4 pacrsopa ftona, nomen-
HIero Ha OKHCJeHHe ceposonopoaa B 100 ma ¢uabrpara, 1 mn 0,01 H
pacreopa flona coorsercrsyetr 0,17 Mr cepoBosopoza.

Npumep pacuera

Hanpumep, pasnocTe mexay konnuectsom 0,01 H pacTsopa nepman-
raHata Kalausi H PAcTBOPOM THOCYJb(ata HATPHS, MOWIEJLIHX HA THT-
posaude pasHO 3 Mi. Cnel0BaTe/NLHO. KOJIHYECTBO CEpoOBOAOPOAA CO-
crapnfer 0,17 mr HyS- 3 ma = 0,51 mr H.S, copepxauerocs s 100 ma
¢unpTpata. B 200 Mn duabrpata mam 8 100r nouss COAEPIKHTCH
1,02 mr HeS. Orciona konueHtpauusa ceposogopona B nouse {C mr/kr)
COcTannser:

1000- 1,02
C= 100

= 10,2 Mr/xr
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Ipumeuanne

OLHOBPEMEHHO C AHANH30M M3 00pa3sla noysbi OTGHPAIOT NPobY M
OonpeaenfiioT B HeH coAepXXaHHe BNArH AAs nepecyera pesysbrara Ha
a6CcoNIOTHO CYXYIO NOYBY.

METORNHKA ONPEREJIEHHA CTHPORA (suuinbensox,
derumnsTiaen) B MMOYBE*

CeH;CH == CH,. Mon. macca 104,15. )Knakocts, Temneparypa K-
nenun 145,2°, remneparypa naasiaerns 30,63°, nnorHocTe 0,906 npH
20°, XopowWo pacTBOPHM B UYETBIPEXXJIOPHCTOM YI/IEpOAE, ALETOHe,
3THJOBOM, METHJIOBOM cnHpTax, B Gensone, B 100 r Boas pacTeopfercs
npu 20° 0,125 r crupona. Ilon neficTsrem conmedHOro cBeTa H KHCJO-
poaa BO3AyXa CTHPOI MOJNHMepH3yeTcst 8 moascTHpona. Peakunsi nonu-
MEPH3aUHH YCKOpAETCA ¢ NOBHLILIIEHHEM TeMNepaTypl.

Crupon o6nanaer HapKOTHHYECKHMHM CBOHCTBAMH M AeficTByeT Ha
KPOBETBOpHLIE€ OPraHul H HA CNH3HCTHE OGOJIOUKH.

MMpenensto nonycrumasn koHueHTpauusi G,1 mr/Kr nouBH.

Mpunusn ananausa

Onpenenenue OCHOBZHO Ha H3BAGUEHHM CTHPOJIA M3 MOYBbLI Opra-
HHYECKHMH PacCTBOPHTENAMH, KOHUEGHTPHPOBAHHH, rasoxpomarorpadu-
yeckKOM AHAJNH3e Ha HpHﬁOpe C NJAaMEHHO-HOHH3IAUHOHHLIM JleTEKTOPOM.

Huxunt npenen uamepenun 0,005 mxr. Uamepriemble konUeHTpaunn
or 0,05 po 0,5 mr/kr nouss. TONHOCTb K3MepeHHs + 259%.

Onpenenennio He mewawT O6GeH30], TOAYON, H3ONPONHAGEH3OMN,
Q-METHJCTHPOJ, O,- M-, N-KCHJOAMI.

Annapatypa

Xpomarorpag C ni1aMEHHO-HOHH3ALKHOHHBIM NETEKTOPOM.

KonoHka u3 Hepiapeiollelt cTasH OAHHOH 3 M H BHYTPeHHHM AHa-
merpom 3 MmM.

[ToureHHull Gyp.

Annapart ANS BCTPAXMBAHMA.

[Npu6op AN% MEpPEroHKH XHAKOCTER HNH POTALUHOHHBLIA BAKYYMHBIA
#cnapureas UP-IM, TY 25-11-917-74.

BaxkyymHunlil BogocTpyituuit Hacoc, FTOCT 10696-75.
Bann sopsHasn.

Muxpownpuu MUI-10.

Jlyna usmepurensnan, FOCT 8309-75.

Cexkynnomep, F'OCT 5072-67.

Qunbrpbl GyMaxHble.

ITocyna na6oparopuan creknsuHan, TOCT 1779-74, 20292-80.
ITpo6upkE LeHTpH YK HbBIE, 06 bemMom 10 MA ¢ UeHOl penenusi 0,1 ma.

* — Camnraphble HOPME AONYCTHMbX XoHuentpaunfi (FIAK) xumuueckux semiecta
& noune CanllkH 42-128-4433-87 or 30 oxrabpa 1987 r., M3 CCCP.
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PeaxkTHBH

Crupoa, 'OCT 10003-76, nepernansbii npu 145,2°C,

Cnupt stunopufi 96°, FOCT 5963-67.

Terpoaehnufi apup pakuun 29-52°C, nepersanuniil.

Oustunoeuit 3dpup, F'OCT 6265-52.

Cyabtar narpua no I'OCT 4166-76, x.u., 6e3soaukiil.

Xpomatron N—AW, 3sepuennem 0,20-0,25 MM, CHAaHH3HPOBAHHLIR
OMCS, uHeptHbil HOCHTED.

IMonnstunenrankons 20000(I13I°) — uenoasuxHas xuakasa ¢asa.

Xnopogopm, x.u., no F'OCT 3160-54.

Boaa nuctuinnporannas no FOCT 6709-72.

l'asoo6pasHue: mogopoa no T'OCT 3022-70, asor no [OCT
9293-74, sosnyx mo "OCT 11882-74 B GannoHax ¢ penyKTOpPaMH.

Hcexoaneifi  cranpaprHblfi  pacreop CTHpPOAa € KOHUEHTpauueii
| Mr/msi rOTOBSIT pacTBOPEHHEM HABECKH B 3THIIOBOM CIHpTE B MEPHLIX
konbax eMkocTbio 50 ma,

PaGouuit cranpaptHbifi pacreop ¢ cosepxaHHem 10 Mkr/ma roro-
BAT COOTBETCTBYIOILHM pa3ﬁaBJ|€HHeM HCXOAHOro CTaAHAapTHOroO pacrt-
BOpa CTMpOJA JAHCTHIHPOBAHHON BOAOM.

Hacagka pans 3anonHeHHs XxpomaTorpacgHueckoll KOJOHKH COCTOHI
u3 T3 20000, wanecennoro B xoauuectse 15% or seca HocHTens Ha
xpomatoH N—AW.

[NonHaTHAEHr AMKOIb PACTBOPAIOT B XA0pohopMe H B MOAYUeHHLIR
PacTBOp BHOCAT TBepAH#t HocHTENb. PacTBOpa AOMKHO GbiTh BOCTATON-
HO, 4TOObl MOJHOCTHIO CMOUHTL HOCHTENb. CMEChb OCTOPOXHO BCTPAXH-
BAIOT HAH ClIerKa NepeMeliuBaloT AO YJNeTYUHBAHHSI OCHOBHOTO KOVIH-
yectBa pacteopuTensi. OCTaTKH PacTBOPHTENN YAAMAIOT BLIMApHBaHHEM
Ha BopsiHOf GaHe.

Cyxoft HacajKo#t 3amo/HAIT XpomaTorpagpHueckylo KOJNOHKY, KOTO-
PYiO NPENBAPHTE/ILHO MPOMBIBAIOT XPOMOBOH CMEChiO, BOAOH, CIIHPTOM,
6eH30/0M, BHCYIWIMBAIOT H FIPOAYBAlOT CYXHM BO3JYXOM HJIH a30TOM.
3anonHesHe KOJIOHKH NPOBOASAT IMOL BaKyyMOM. 3anoOJIHEHHYIO KOJIOH-
Ky C 06OHX KOHLOB 3aKPbLIBAIOT CTEK/STHHON BATON, NOMELa10T B TEPMO-
crar xpomMaTtorpaga, He MPHCOENHHAN K ACTEKTODY, M KOHAHLHOHHPYIOT
nepeble 2 uaca npu 50°C, 3arem 2 uaca npu 100°C u 7 uacoB npu
170°C & toke rasa-HocHTenA. [locne 3TOFO KONOHKY MOACOEAMHAIOT K
DETEKTOPY, TPEHHPYIOT NpH paGoueM pexume NpuGOpa, 3anNHCHIBAOT
«HyneByio JIHHHIO». [IpH oTCyTCTBHM MEWIAIOWHX BAHAHHA HA XpOMa-
TOTpaMMe KOJIOHKA roTOBa JJiA aHajH3a npoG.

KaanGposounuii rpadux

Jan nocrpoenns KanuGpOBOYHOro rpagHka roTOBAT WIKAanYy CTaM-
AapTHoIX obpasnos. [ins uero B paj Koa6 eMKOCTBIO 250 MJ BHOCST IO
100 r XOHTPONBHOM NOYBH, Ha KOTOPYIO HAHOCAT CTAHAAPTHHIA pacTBOp
B COOTBETCTBWM ¢ TaGNHUeA W JHCTHANHPOBAHHYIO BORY, NOCTENCHHO
NponuTHBas MnoYBy.
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likasa cranaapros pas ORPERCACHNA CTRPOAS

Homepa cranzapros
0 1 2 {3 4 5 6 7 8 9 10

Peaxrisn

Cranpaptsnl
pactsop ¢ ¢o-

AepAaHHEM

10 mkr/mMa

CTHpONIA, MJI 0 0,5 1 L5 2 25 3 3,5 4 45 5

Jucruanupo-
8aHHa® BOJa,
M 5 9,5 9 8,5 8 7.5 7 6.5 6 5.5 5

Cosepxatne
cTHpona B
CTaHRApTHOM
ofpasue, Mxr 0 50 100 150 20,0 250 30,0 350 400 450 50,0

Koa6u 3akphiBalor npoOKaMy W BCTPAXHBAIOT A/isi NepEMeijHBANHA
noyshl CO CTaHAAPTHHIM PAaCTBOPOM H OCTaBJAAIOT Ha 3—4 uaca. 3arem
KOHTPOJbHbiE ApPOGH AHANHIHPYIOT aHanorHYHO npobam. [To 1 mka
FKCTPAKTA H3 KaXJOoro CTaHAApTHOro o6pa3ua BBOART B HCNApHTENb
H XpoMaTorpa@MpyioT B YCAOBHSIX aHanu3a npobu. [lo noayueHHbiM
CPeAHHM nanHeM M3 5 onpeaenennf Aas Kaxporo ofpasua crpost
KanuGpoBouHbH rpaHK 3aBHCHMOCTH ILIOIMAAM NHKA OT KOJAHYECTBa

cTHpoOAA.
OrGop npob

Or6op npo6 nousu nposoasit no FOCT 17.4.4.02-84 «Oxpana nph-
ponui. [Tousa. Metoan or6opa H NOATOTOBKH MPOG AN XHMHYECKOTO,
GaKTepPHONOTHYECKOTO M TIeJbMHHTOJIOrHYeCKOro aHanusas. [IpoGy
NOYBb B KOJAHYECTBE | Kr NOMEILAIOT B repMeTHYHYI0 eMKOCTh H3 CTEKa
nan naacrmacel. [IpoGy ananusupyor B genb o160pa, XpasewHe Bo3-
MOXKHO B TeuenHe -2 cyrok npu temneparype He phiue 2—3°C.

Xop, amaausa

100 r noyss nomewiaioT B KOGy ¢ NPUTEPTOR NPOGKOA, 3anuBaloT
50 Ma neTponefiHOrO MM AM3THAOBOrO SGHPA M YCTAHABIMBAIOT Ha
annapar ans BCTPAXHBawuA B Teyenue 10 MHHYT. 3arem 3KCTPaKT CiM-
BalOT B APYryio koaGy, NpOPHALTPOBLIBAR YEPe3 GymarKHLIA NOPHCTHH
$uabTp ¢ 5 r G6e3BOLHOrO Cysik¢ara HaTpus (ANA OCYWKH OT BAArH).
IIpobul eute 2 pasa skcrparupyior no 5 munyT ¢ 30 M1 sdpupa. O6benk-
HEHHBbIE 3KCTPAKTHI KOHLEHTPHPYIOT B RDHOOpE AAS TNEPETOHKH XXHA-
KOCTefl ¢ nednermaTopomM npu TeMneparype He Buuwe 50°C. Orron us-
GBITKa PacTBOpHTENs! BeAYT NMOA BAaKYYMOM, CO31aBaeMbiM BONOCTpYii-
HBIM HAacoCOM, 10 ofbema 6—8 mi. 3aTem nepeHoOCAT B UEHTPHPYKHYIO
npobupky u ynapupaior nox TAroft a0 | ma. [lepen ananusom exaio-
4alT xpomarorpad B COOTBETCTBHH C MHCTpYKUHefi H BLIBOAAT Ha
paGounii pexum:
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TeMneparypa TepMocrara — 100°C;

TemMnepaTypa HCHapHTeas — 150°C
CKOpOCTh rasa-Hocurens (asora) — 20 Ma/MHuH;
CKOpOCTh BOAOpOAA — 25 Ma/MuH;
CKOPOCTb BO3AYyXa — 200 mn/MuR;
CKOPOCTb AHArpaMMHOH JIEHTb — 240 mMm/uac.

Bpems ynepxnBanns ctHposa 6 MuH. 20 c. Bpems puixoga nerpo-
JeitHoro agpupa — 2 MuH. 10 c.

[Mpo6y B KONMHuecTBe 1 MK BBOAAT MHKDOLUNPHUEM yepe3 HCNAPH-
Tenb B XxpomatorpadHyeckylo KonoHky. Ha nonyuenHoi xpomarorpaw-
Me H3MepSIoT NNOWAajH NHKOB aHAJHM3HPDYEMbLIX BEllecTB H No KaaH6po-
BOYHOMY rpadMKy HaXOUAT cOAeplKaHHe CTHpona B npobe.

Pacyer
KokueHtpaunio crtipona B mnouse (C Mr/Kr) BbIUHCASIOT 1O
¢opmyJie:
a- VvV 100
~ 8- V, 100-e
— KOJIHUecTBO CTHpoJa B npofe. MKr;

a
V — ofbeM 3KCTparTa, MmJ;

Vi — o6bem 3KCTpaKTa, BBOAHMOro B npHOOp AASl aHaAAH3a, MJ;
e

B

» rae:

— BJAXHOCTb nousbl, %;
— HaBeCcKa MCCNegyMOH INOuBHI, T;

— KO3(ppHUHEHT NepecyeTa Ha abCOJIOTHO CyXYi0 NOUBY.
Onpepenerne BAAKHOCTH NOYBLI*

ITpH HccnepoBanuy NOUBbLI Ha COAEp)KAHHE BPedHHLIX NpHmeceil BO3-
HHKaeT HeOGXOAMMOCTb OnpeaesieHHsi ee BjaXXHOCTH. B 3tom cayuae
1,5—50 r noYyBbl NMOMELLAIOT B CTAKAHYHKH, NOBeAeHHBE 10 NOCTOAHHO-
ro Beca H 3aKpHBAOT KpbiwkamH. JIAsi MIMHHCTBIX, BBHICOKOTYMYCHHIX
NouB C BHCOKOA BJa)XHOCTBIO NOCTATOUHA HaBecka maccoli 15—20r,
A5 NerkKux NOYB C HeBHLICOKOH BraXHocTblo — 40—50 r. Macca HaBe-
COK OpraHONeHHBIX NOWYB BapbHpyeT B LIHPOKHX mnpeaenax or 15 ao 50 r
B 3aBHCHMOCTH OT BJIa)XHOCTH no4Bbl. Onpele/neHHe BuilOJAHSIOT B ABYX-
KpaTHOH NOBTOPHOCTH. BapelunBaHHe BHINONIHAIT ¢ NOrpewHOCTbIO
e Gosee 0,1 r. CrakaHunk ¢ npoGoit OTKPHIBAIOT H BMECTE € KPbILLKO#H
NOMENLAIT B CylWHabHbiA wka¢p. Harpesaior npu temnepatype
105 -+ 2°C. 3aruncoBaHKbie NouBbl HarpeBajot npu 80 4 2°C B Teuenne
8 uacos. lNpu 105 + 2°C necuaxbie NOYBHL BHCYIIHBAOT B TeYeHHe
3-x uacoB, ocTanbHbie B Teyenne 5 yacos. [ocsenyioiiee sucywnBanne
NpOBOAAT B TeueHHe | uaca AJM MecCuaHbiX NOYB H 2 4acos AJA OCTAb-
HbIX TI04B.

lMocne KaxAOro BLICYWHBAHHSI CTAKAHYHKH C MOYBOH 3aKpuIBAIOT
xpumxamu. OXJAXJAI0T B 3KCHKATOpE C XJMOPHCTHIM KaJbllHEM H B3Be-

— Carnrapiuie HOpMB aonycTHMbX KOHuenTpauwf (1K) xmMmuueckux peilecTs
p nouse CanlInH 42-128-4433-87 or 30 okrabpn 1987 r., M3 CCCP.
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LIHBAIOT ¢ NorpewkocTbio He Gonee 0,1 r. BolcywnBanua n Bapewwsa-
HHA NMPEKPallaloT, ecd PA3HOCTL MEXAY [IOBTOPHLIMH B3BEIUHBAHHAMH
He mpeBuiwaer 0,2 r.

Biaxuocte noussl W B npolleHTax BbUHCAMIOT N0 ¢opmy.ne:

my—mo
W= —on—. 100%, rge:
moe—m
m; — Macca BJAaX<HOH NMOuBH €O CTAKAHYHKOM H KPHIUKOH, r;
mp — Macca BbiCyLIeHHOH MOuBbi CO CTAKAHYHKOM H KpLIWIKO#, T;
m — Macca MyCTOr0 CTaKaH4HKa C KpblILKO#, T.

Buiyncnenne W npoussogsit ToyHocTeio 0,1%. Houyctumuie pac-
XOX/CHHSl ABYX napanneabHux onpepeieHut 109 or cpeanero apug-
METHUECKOr0 MOBTOPHLIX onpenetedni. [1pn pacxoxaennn p&sy.nbrams
ABYX hNapannenbHuix Gonee, yeM Ha 109, caenyer yseaHumte Konu-
4ecTBO onpenefeHHit A0 Tpex H Gonee, o6paTHB MOBbLIlIEHHOR BHHMaHHe
Ha cobalojenne npaBun oT6Opa cpenHedi NpoOOGH.

Mp# 1eo6x0AHMOCTH NpOBefeHHs epecyeTa ¢ BO3AYWHO-CYyXOH nou-
Bbl HA a6COMIOTHO-CYXYI0 OnpejejeHHe FHrpOCKONHYecKOR BJNaXHOCTH
NpOBOAAT TAKXKE KaK OMHCAHO BhbllUE.

METONHKA YCKOPEHHOTO ONPELEJEHHS CONEP)KAHMSA
HE®TENPONYKTOB B PAJIHYHBIX NPHPOOHBIX CPEAAX
(BODAX, ROHHBIX OTJIO)KEHHAX, NOYBAX)
METO10M HH®PAKPACHORA CNEKTPO®OTOMETPHH*

Cywnocre meroda. CyuwHOCTb MeTOAa 3aK/AI0YAETCH B IKCTPaKUMH
SMYJILTHPOBAHHLIX, PACTBOPEHHHIX W COPGHpOBAHHLIX HedTENpOAYKTOB
4eThipeXXJIOPHCTHM YrepoAOM, XpoMaTorpadHyeckoM OTAe/eHHH Hed-
TeNpOAYKTOB OT APYFrHX KJaaccoB OpraHHYeCKnX COEAMHEHHA Ha KOJOH-
Ke, 3aMONHEHHOA OKHCBIO ANIOMHHHS; KOJHYECTBEHHOM ONpefeseHHH
He(TenpoAyKTOB MeTOoAOM HH}paKpacHoit cnekTpogoromerpun Ha HK-
¢oroMerpe annaparypsi tHna AH-1, AHBII-79 uau aHasoruusoro
npubopa.

ITpunsaran repuunosczun. Herenponykr, cOrNacHG [IPHHATOMY B
aHanHn3e BOA ONpeleeHHI0 — 3TO CYMMA HenOJIAPHLIX H MaJONOMAPHBLIX
COEQIHHEHHH, M3BIEKaeMbiX IKCTPAKLHeli Pa3nHuHHMH PacTBOPHTENAMH
H OTAeNsieMbiMH XpoMaTtorpadMyeCKH OT NOJSPHHIX COeAHHEHHH, TO
ecTb MO CYWECTBY 3TO CyMMa Yr/eBoAoponoB (anu(arHYecKHX, anH-
UHKJAHYECKHX, a8pOMaTHYeCKHX).

dKcTpaKuun — Npollecc H3BJCHEHWS OPraHHYeCKHX COeaH-
HEHMH MyTeM mNepeMeWHBAHWS CPENB C SKCTPAreHToM, NMPH 3TOM H
He()TENPOAYKTH H NMOJAPHbIE BEWEeCTBA PACTBOPRIOTCH B HCMOAbL3YEeMOM
pacTBopHTene. :

* — Metonnt onpenenenus HedTenpoaykT0B B mnouBax, Bspemenno <«CornacosaHO»
3am. TNaBHOrO rOCYnapcTBEMHOrO CaHHTApHOro Bpaua Poccuickoii Penepaurs Tloay-
Hopoit JI.T. Ne 10PLL-167 ot 12 despann 1993 r.
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DKcTpareHT — PacTBOPHTENb, NMPH MOMOIUM KOTOPOTO MPOHC-
XOAMT H3BMEYCHHE OPraHHYecKHX COefHHeHRHWA H3 cpeanl. B nannoft
METORMKE HCIONb3yeTc uerhpexxJopHCTHiA yraepoa (CCly).

DKceTpaKT — pacTBOp HeQTENPOAYKTOB U MOJAPHLIX COeAHHe-
HHil B 3KCTpareHTe, NONYYHBLIHACS B pe3ysbTaTe SKCTPAKLHH,

DawaT — pacrTBOp, NPONYUIEHHLIH uyepes xpoMaTorpadHuecKyio
KOJIOHKY C OKHCBIO aJIOMHHHMS H HE CONEPXKAINHA ROAsSPHLIX COeRHHe-
HHfl, TO eCTh COMIACHO MPHHATOA TEPMHHONIOFHH — pacTBop Hedrenpo-
LYKTOB.

Ot6op u xpauenne npob

OrGop u xpanenne npo6 soaw no FOCT 17.1.4.01-80.

Or6op u xpaneHue npo6 nousw no N'OCT 17.4.3.01-83.

Ot6op n XpaHeHse Npo6 JOHHLIX OTJIOKEHHH cornacHo «MeToaH-
UECKHM YKa3aHHAM [0 ONPEeJEeNEHHIO 3arpsSi3HSIOUWNX BEWweCTB B MOp-
CKHX AOHHLIX OTNOXeHHAX». Bunmyck 43.

MockBa, Mockosckoe otaenenve THIPOMETEOH3NAT, 1979.

Annaparypa, MATEPRAAN, DEAXTHRL

— CuiextpodoroMerp HHPpakpacHuit ¢ o06nacThio H3MEpeHHsl
2500—3500 cM™' ¢ KBapueBHMH KIOBeTaMH OOWIHM 0GbeMOM 30 Ma oT
cnekrpodporomerpos CdD-4a, CP-16. [onyckaeTcs NPHUMEHATb aHaNH-
3aTOp COAEPXKaHHA HeTEeNPOAYKTOB B CTOYHBIX BOJAX NepPeHOCHOI
tina AHBII-79 npn ycnoBHH NMOCTPOEHHMs TpafyMPOBOYHOrO rpagdHka
B COOTBETCTBMM c TpeGOBaHMAMH CTaHAapTa, a4 TaKkKe ero MOAH(HILH-
poBaHubii Baphant — ananudatop AH-1;

— BeCbi aHAJHTHYECKHE;

— wmeHaypku 250, 500 1 1000 no 'OCT 1770-74;

— uMAMHApw 2—5, 2—25  2—50, 2—250, 2—1000 no TOCT
1770-74;

— Konbui 2—5—2, 2—25—2, 2—50—2 u 2—100-2 no TOCT
1770-74;

— nUNeTkH 5—2--2, 6—2-10 no 'OCT 20292-74;

— BopoHkr BJ1-1-250 XC, BJ-3-2000 XC, B-1-1000 XC wuan
BJ1-3-100 XC no OCT 25336-82;

— MpOGHPKH BMECTHMOCTbIO 15-—20 mi;

— ¢apdopoBLie CTYNKH C NECTHKOM;

— CHTO — | MM;

— yraepoa yetmpexxyopHctuifi no TOCT 202288-74.

«X.4» HaH «u.n.a.» [lposepky cnexrpanvioft uncrora CCl¢ nposoasr
Ha ¢oTomeTpe, BLICTaBHB HYJIeBOe MOKa3aHHe NO MycTOR KioBete. 3arem
3aNONHAIOT KIOBETY YeTHIPeXXJOpHCTHIM yraepogoM. Ero cnektp ue
IOMKEH WMETH MOJOCH norjouieHns B obnact 2700—3100 cv ™. Ecan
noxasanse Ha Likane mpephiwraer 20 zenennit, To CCly ounwalwor, npo-
nycKasm uyepe3 KOJMOHKY C OKHCBIO aNIOMMHHS, MOAFOTOB/EHHYIO 1O
AyHKTY 4.2

— AmoMHHHE OKHCB, «4.1.2». [lepen ynorpe6nennem npokanusawor
npn temnepatype 600°C B Teuenue 4 yacos, nocne verp poGasasior
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NHCTHAJIHPOBAHHYIO BOAY B KoJHuecTBe 39 Macc H BHAEPXHBAOT B
TeYyeHHe CYTOK.

— ¥Yroan akTHBHBIA THna BAY.

— Kucsiora cepuas no F'OCT-4204-77 KoHueHTpHpOBaHHas, pas-
GasnenHas 1:10 no o6vemy.

— Harpuit cepHokucantii 6e3BonHbli o F'OCT 4166-76, «X.u.» uau
«4y.n.a.».

— benson no I'OCT 5955-75

— Ueran aranouuntii no TOCT 5.3.94-70

— Ueranr sranonuunii no FOCT 12525-67

— H3ookran sranouusit no FOCT 5.3.94-70

— BonokHo crekasisioe no FOCT 10727-73.

Moaroroeka K anajHsy

Kann6poBka ¢otomerpa.

Ans kaauGpOoBKH (HOTOMETPA HCTIONbL3YIOT TPEXKOMIOHEHTHYIO CMeCch
yraesoxopopos (B % Mac.) u3ookrtaka — 37,5, uerana — 37,5 u Gen-
sona — 25.

Pacrsop 1, coaepxauunit 50 r yraesogoponos 8 1 # CCly, roressr
B MepHOH KonGe BmecTHmOcThlo 100 Msi, BHOCA NHNeTKamH 2,7 M1 H30-
OKTaHa; 2,4 mn verana ¥ 1.4 M GeHsona H A0GABAAA HeThIPEXXJOPHC-
Thill yrnepos A0 MeTKH.

Pacteop Il, kouuentpauns 1 r/n roToBsT B MEpHOR KONGe BMECTH-
mocTbio 100 M pa3Gasniennem 2 MJ1 pacTBOpa YETHIPEXXJNOPHCTHIM YTJie-
pPOLOM IO METKH.

Cepuio pactBopoB Ansi KanuGpoBKH (GOTOMETpa roTOBAT Paizbabne-
HueM 2,5; 5,0; 7,5, 10 ma pacrsopa Il uersipexxfopucTuM yrieponom
B MepHbIX KonGax BMecTHMocTbio 100 msi. B noaydeHubix pacrBopax
KOHUEHTPAaLHA yrieBOAOpOAOB coctaBaser 25, 50, 75, 100 mr/a.

Hcxonnuit yeTbipexxJOPHCTHIAl YI/IepOA 3aJAHBAIOT B KIOBETY H BHi-
CTaBARAIOT HyJEBOE NOKasaHWe. 3areM 3ajMHBalOT B KIOBETY pacTBOp
yraeBogopogoB 100 mr/a M BuictaBasior nokasanue 100. MNocae storo
NOoC/IefOBATENBHO 32/MBAIOT B KiOBeTy pacTBOpbi 25, 50 0 75 mr/an n
NMPOBOART u3MepeHHs. EcsiH OTKJAOHEHHS OT pacyeTHbIX 3HauEHMi He
npesbilIaloT -+ 4 Mr/J, NPH aHaJH3e HCMOAL3YIOT NOKa3aHHA NpuGopa.
B npoTHBHOM cnyuae CTPOSIT TPajyHpPOBOuUHLIH rpadHk, OTKJIaabiBas
Ha OCH a6CUHCC KOHLEHTPAIHIO PacTBOPOB B Mr//1, @ HAa OCH  OpAMHAT
noKkasaHMs npH6opa. .

Jonyckaercs Hcnonb3oBaTh npH KanuGpoBKe npH6Opa pacTBOpH
TOMJIKB, Macesl H APYTHX YrieBOLOPOAOB, COAEPIKAUWIHXCA B AHaJNH3A-
pyemuix npobGax.

flogroroska xpomatorpaduueckol KONOHKH

B HHXHIOI0 yacTh xpoMmaTorpadHueckofi KOJIOHKH (CM. pHC.) nome-
waor cjaoeM B 0,5 €M CTEKNOBONIOKHO WJIH BaTy, NMpeABapHTEJBHO NpO-
MbiThie B YeTHiPeXXJOPHCTOM YFrhepojie H BhicyleHHeie. Uepe3 BOpOHKY
B KOJOHKY 3acHNaloT 2 r OKHCH aNIOMHHHA.

Oknch amoMHHHA B KOJIOHKe HCIOAb3yloT OT 1 o 5 pa3 B 3aBu-
CHMOCTH OT CTeNeHH 3arps3HeHHsi 06Gpasuos.
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b i Koniouka nas xpomatorpa-
dHueckoro paspenexus
] s HedTEnpoayxros

Bce paboThi ¢ ueThipeXX/JOpHCTHIM YRNEPOAOM AOVIKHbI POBOAUTLCS
B BHITAXKHOM Kady. TIpH 5TOM HeOGXOAMMO BLINOMHATL O6lIHE mpa-
BHJ12 TEXHHKH 6e30macHOCTH paboTh C OPraHHuUeCKHMH pacTBOpuTe-
JISIMH.

Pa6ory Ha annapatype AH-1, AHBII-79 crneayer nposoauts B
COOTBETCTBHH C MHCTPYKUHelt, npuaaraeMoil K aHaAH3aTOPY.

[poBeneHne anaansa soa

Ipo6y BOALI 3alHBAIOT B IKCTPAKTOP, NMPH ITOM ansl AHANA30HA
0—1,0 Mr/a HCROAb3YIOT 3KCTPAKTOP BMECTHMOCTBIO 2,5 A, Ans aApyrux
IHANa30HOB HMCMOAb3YIOT 3KCTPAaKTOp MeHbiuero oGvema. [lo3a BoOab
IAAs [HanasoHa copgepxauuit 0—10 mr/a cocraeaser 200—500 ma, a
ans nauanasoda 0—1,0 mr/n — 2000 ma. TlpH BBICOKMX conepxKaHHAX
HepTEeNPORYKTOB Nocyaa H3-nol npobW NPOMbIBaeTCH AO3HPOBAHHBIM
O6BEMOM UYETHIPEeXXJOPHCTOrO yrepofa. Jns MH3KHX KOHUeHTpaul#i
ZONYCKAeTCR OTMepsITh A03Y BOAbI, HAJAHBAA oTOOpaHHue npobu noche
nepeMelUHBaHHA M3 OGyThbiied B MepHble LHAMHAPL 6e3 NPOMBIBAHHS
NIOCYALl YETHIPEXXJOPHCTHIM YrJIEPOSOM.

3ateM 3a/HBAIOT B IKCTPAKTOP CEPHYIO KHCJAOTY B KONHYeCTBe,
yxkazanHoM B TabaHne. Onepauus BBOAA KHCJAOTH MOXKeT OLIThb MCRAIO-
YeHa, eCH B MpoUecce 3KCTPAKUHH YEThIPEXX/IOPHCTHIM YIJIEPOAOM He
o6pa3yerci CTOHKHX IMYJBCHIt.

Tocne 37010 ¢ NOMOWLLIO UHMIHHAP2a BBONAT B SKCTPAKTOP 3IKCTpa-
FeHT B KOJHYECTBE YKA3aHHOM B TabJule.

BrumouaoT 3kcTpakrop Ha 6 MHHYT, 3aTeM OTCTAMBAIOT B TeueHHe
10 Mun. Huxnuuii cnofi akctpakra B KosMuectBe 10—12 ma camBajor
B NpOGHPKY HJIH CTAKAHUYHK, He AONYCKas RONAAaHHs Kanelb BOALI.
SKeTpaKT 3aTeM 3a/HBAIOT B KiOBeTy, NPOBOAST H3MEpEHHst U onpeje-
JAIOT NOKa3aHHA (QOTOMETPa Ha COOTBETCTBYIOUIEM AHaNa3oHe. JKcC-
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TPAKT M3 KIOBeThl, @ TaK)Ke OCTATKH SKCTPaKTa, CJIHTbIE H3 3KCTPAKTOpa,
3aNKBaIOT B XpoMaTOrpadMuyeckyio KOJAOHKY € OKHCHIO asmomuius. [lo-
JNyueHHHH 3/I0aT 3a7HBAIOT B KIOBETY H H3MepAIOT NoKazauus ¢oro-
merpa. Ecnu skctpakr noraowaer Gonee 80% nudpakpachoro Many-
UEHHA, ero Pa3GaBAfIOT YHCTHIM HETHPEXXJOPHCTHM YIJepOaOM.

Ycaosus auasMaa sOR

Onana3zol, mr/n O6bem npobbi| O6beM kHcaoTh, | O6beM 3KCTpa-
Ma M reHTa, ma
0—1000 8 02 50
0—100 20 0,2 20
0—10,0 200 2 20
0—1,5 2000 20 20

Mpn pa6ore Ha annapate AH-1 coaepXaHHe HedTenpORYKTOB B
Mr/n1 Ha cBeTOBOH wWwKaje, ApH paGore ¢ AHBII-79 paccuntmiBaercs
no ¢opmyne:

_n- VCCl,
K- VH,O'
n — noxKasaHua (oTomerpa;

VCCl; — o6beM sKcTpareHTa, MJ;
VH;O — o6veM npoGbl BOAB, Ma;

VCCl,
K = 0,92 npu VIO
VCCl,

VH,0

C rae;

< 0.1

K== 1,95 npu >0,1.

HMposedenue anarusa zpynros u nowe. BiaxHbie rPyHTH H NOUBH
BLICYWIMBAIOT NMPH KOMHATHOM TeMmepaTtype A0 BO3AYILHO-CYXOro coc-
TosHua. Hamenbuaior B Qapgoporoil yalike cO CTYNKOH HJAH Ha cTe-
UHaNAbHOM HcTHpaTese. TlpocenBaioT uepes cHTo 1 MM,

Ian awanu3a rpyHTOB Mcnoabsylor 3kcTpakrop Ha 0,25 n. Onpe-
AENEHHYI0 HaBeCKy 'PYHTA BCHINAOT B CHATHHA CO CTOHKM 3IKCTpaKTopa
CTaKaH, Tyja 3ajHBaloT TpPeGyeMuiit OGbeM YETLIPEXXNOPUCTOrO yrie-
pona. PexomenpoBanubie HaBeckH rpyHta P H 06beMbl ueTHpexxo-
pHcToro yraepofia V npH pa3fHuHLIX copep¥anHsx Hedrenpogykros C
npusefeHn B taGiHile.



YCa0BHR an8AN32 rpyMTOR

C, % macc P.r M
0,025 10 25
0,02—0,25 1 25
0,2—2,5 0,2 58
2—10 0.1 E1i§]

CrakaH 3aKkpenJifiioT Ha CTOfike H BKJAIOYAIOT Ha 5 MUH IKCTPAKTOp.
Tocne 10-MHHYTHOro OTCTaNBAHMA CTaKaH CHHMAIOT CO CTORKM H CAH-
BZIOT CBEPXY 3KCTPAKT Hepe3 GyMajXkHHI HIH CTekARHHbIH GHALTD Ne |
B NpobupKy. 3areM 3a/MBAIOT 3KCTPAKT B KIOBETY H ONPeAeNAIOT NOKa-
3aHusl $OTOMETpPa — CyMMapHOe COlepKaHHe SKCTparHpoBaHHHIX opra-
HMYeCKHX COeAHHEHHMH, T.e. MOISAPHEHX M He(pTeNnpoAyKTos HaXOAAT MO
¢opmyae:

c-
Ce= np v. 10”* % macc, rae:

ne —— noxKasaHHe GoTOMerpa;

V — o6vem CCl, npH auanuse, Ma;

P — HaBecxa rpyura, I.

SKCTPAKT M3 KIOBeTH W OCTATKH 3KCTPAKTa NMPONYCKalOT Yepe3 Xpo-
MaTorpa)HyecKylo KOJOHKY ¢ OKHCbIO AJIOMHHHA. 3aTeM 3aNOJHSAIOT
KIOBETY H OMNpenensiioT nokazanua (POTOMETPA Nx H PACCYHTHIBAIOT CO-
fepykaHne HeQTeNnpPONYKTOB No (popmyJe:

nw V

Cu= - 10~* 9 macc,

Xapaxrepucruka meroda. B coorserctun ¢ OCT 38.01.378-85
«Oxpana npHposan. [mppocepa. Meron onpeneieHHA COREPIKAHHA
HeTenpPOAYKTOB B CTOMRBIX BOAaX». MeTponoruueckne xapakTepHCTHKH
MeTOAa AOJIKHB COOTEETCTBOBATH C JAOBEPHTENLHON BepPOATHOCTLIO
0,95 BeqH4HHaM, NpeacTaBieHHbIM B TaGJHuUe

MeTpoaorauecKne napameTps

Nuanason uamepenuti, | Cxomumocts merona,| Bocnponasoaumocts

Mr/a % ) merona, %
s 0—1,0 60 80
g 0-10 50 6o
L o100 30 0
<
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3a uopMupYIOWee 3HAYEHHE MPHHHMAETCA CPeRHeaPUQMEeTHHECKHR
pe3y/ILTaT H3MepeHHH.
YyscTBHTENbHOCTDL aHANM3a AAA BOL CocTtapaser 3- 1072 mr/a, ans

rpyuros 5- |

Meroan onpenejeHHsl TOKCHYHbIX BELIECTB B MO4BaX

% macc,

Onpenennemoe | Metop onpepenennsi| Huxunn rpannua | Jintepa-
BELeCTBO onpesensieMbiX Typa
KOHUEHTpauui, Mr/kr
Csunen nosnsporpaduueckuit 10,0 1
aTOMHO-a6COpGLLH- 12,0 5
OHHBI#
Xpom (1Y) noanporpaduseckuil 0,1 L
aToMHO-a6copOuK-
OHHBI 2,0 5
Pryts Gecriam. aTOMHO-
a6copSUHOHHBIN 0,015 10
aTOMHO~a6Ccop6UH-
OHHblI (XONOAHKIM
ATOMHHM MapoM) 0,006 2
cnekTpodoTOMETPH-
uecKHi 1- 10° % B npobe 1
Maprasueu (bOTOMETPHYECKHH 166,0 3ull
Bauapnit (doroMeTpHuecKHiH 3
Mbiwsak Gymaxnas Xpomaro- 0,001 2ub
rpadun
Cypema CreKTpaIbHLIR 0.0001% 4
KoBanbr (noa- ¢oromerpHueckuil 0,08 5 11
BHXKHBIE (popMbl)
Menp, aTOMHO-a6cop6uH- 2,0 4
OHHBIH
¢oTOMETPHuECKH K 2,5 1
Huxens aToMHO-a6copOiL M- 3,36 4

OHHbIH
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Cnpepensiemoe  Meton onpeaenesnss  HuxHaa rpandila  Jlurepa-
BetllecTBO onpeaeafeMbix Typa
KOHUEHTpauunH, Mrj/kr

Hunx aToMHo-abcopbuu- 18,4 4
OHHBIK

Prop {nonBHX- GOTOMETPHUECKHH 3,0 5

Hbie hOpMbI) HOHCENEKTHBHBIH 2,0 5

Pocdop

(0G1HH) toTomMeTpHUeCKHI 25,0 3n9

Cynbdar-HoH  BecoBOH 1,0 5

Hutpatnl NOHCENEKTHBHLIR 2,0 4
¢oTOMETpHYeCKR it 25,0 4

CepoBonopon  THTpOMeTpHUeCKHil 0,34 5

DOPMANBACTHA KONOPUMETPUULCKH 0,05 2u5

AueTanbmerui  THTPOMETPHUECKHH 0,25 4

Benaon rasaosasi XpomaTo- 0.01 4
rpadus

Tonyon rasoBasi XpoMarto- 0.01 4
rpagus

Haonponun- ra3obasi Xpomaro- 0,04 3

6en3on rpagHs

-METHACTHPON ra3pBasi XpoMarTo- 0,01 3
rpadius

CtHpon (BHMK/I- ra3oBas XpoMarto- 0,05 5

6eH3on, peHna- rpadun

ITHNEH)

O,-M,N-KCHJIONB Fa3oBas XpOMATO- 0.05 B
rpadusa
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CIMMHUCOK JIUTEPATYPbI

[. IlpenenshO DONYCTHMble KOHLEHTPAUHH XHMHYECKHX BELLECTB B
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2. lNpenenbho AONYCTHMbE KOHUEHTPAUHH XHMHUECKHX BELLECTB B
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