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IIpeaucioBue

1 PASPABOTAH H BHECEH llenTpanbHblM Hay4YHO-HCCJAEN0BATE]Ib-
CKMM HUHCTHTYTOM arpoXuMuueckoro oOCHNYyXHBAHMA CEAbCKOro XoO-
3ssicTBa WM [JaBHBIM yrnpaBjdeHHEeM XHUMHU3IAUHKM, 3ALUMUTBI PACTEHUH

¢ Nocxumkomuccuen MuHHCTepCTBA CeabCKOro xo3sucrea Poccuin-
ckoil Pepepauun

PASPABOTUUKMH:

H. A. Ye6orapena, A. A. Turosa, A. H. Opaosa, A. 1. MMaew-
Kosa, B. M. Epominna, E. 9. Urnarbesa

2 NMPUHAT U BBEIAEH B NTEHUCTBHE Ilocranosnenuem [oc-
cranpapra Poccum or 23 mionsa 1994 r. Ne 179

3 BBEAEH BIIEPBDIE

© HapateabctBo crauaapros, 1994

Hacrosmnid cranpapr He MOXeT ObITb MOAHOCTbIO WJAH UYACTHYHO BOCNPOM3IBEEH,
THPAKHPOBAH U PACNPOCTPAHEH B KauecTBe ouumanbHoro nH3janus 0e3 paspelieHus
loccTranpapra Poccuu
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FT’OCYJAPCTBEHHBIH CTAHIAPT POCCUAUCKOHN ®ENEPALHUHU

MOYBbl

Oupenenaenune NOABHKHLIX COeAUHEHUH Kolaabra no Merony [eiise u
Puubknca B moanpunkauny WU HAO

Seoils Determination of mobile compounds of cabait by Peive
and Rinkis method modified by CINAO

Jlara mvBepenua 1995—07—01

1 OBJIACTD NPUMEHEHUWS

Hacrosiinii craHAapT ycTaHaBJAHBaeT MeTOA ONpPedeJeHUsl TOo/-
BHXKHBIX CO€JHHEeHHH KOoDaJibTa B MOA30JUCTHIX, AePHOBO-NOA30NUCTHIX,
CepPLIX JECHBIX U APYIHX NMOYBAX JECHOH U JECOCTENHOH 30H.

CraHpapTt He pacnpocTpaHsieTcs Ha KapOOHATHbIE MOYBLI.

MeTon ocHOBAH HA H3BJEYEHHH MNOJABH KHBIX COeJHHeHHH KODaJMb-
T4 W3 MOUYBHl PACTBOPOM 430THOW KHUCJIOTHI KoHueHTpanuu ¢ (HNO;) =
=] MoJab/AM? H nmocJeAyOLIeM onpedesieHun KobOajbTa poTOMEeTPHYLC-
KHM METOJOM C HHTPO30-P-conbio uiaHu 1-(2-nHpHAHIA30)-2-HAPTOJOM,
HJIH 3KCTPAKILHOHHO-aTOMHO-a0COPOIHOHHBIM METOOM.

2 HOPMATHUBHDLIE CCbIJIKH

B HactrosiiiemM craHAapTe HCMOJL30BAHBL CCbLAKU Ha CJeAyIOUlHe

CTaHLapPTHI:
IF'OCT 8.315—91 TCH. Craugapruuie o6pasubs. OcHOBHBIE NOJO-
KEeHHsl, MOopsIAOK pa3pabOTKH, aTTECTAUHH, YTBEPKAEHHS, PErucrpa-

UM U NPUMEHEHUS
F'OCT 12.0.004—90 CCDBT. Opraunzanusi o6yuenns 6e301acCHOCTH

Tpyna. Obuine noJoxKeHHA
F'OCT 199—78 Harpuii yKcycHOKHCJABIA 3-BOJAHBLIH. TexHHuYecKue

YCAOBHUSA
FOCT 1770—74 (CT C2B 1247—78, CT C3B 402183, CT C3B

4977—8b5) Tlocyna MepHas JabopaTopHas cTeKAAHHas. L{nauaaper, MeH-
3YPKH, KOJObI, NpoOUPKU. TexHHUyeckue yCJAOBHUS

Hipanue opuuHaIbHOE
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[OCT 2603—79 (CT CIB 4275—83) AueroH. TexHHUECKHe yCJO-
BHS

[OCT 3117—78 AMMOHHUH YKCYCHOKHCJbIH. TexHHUeCKHe YCJAOBHUSA

TOCT 311877 (CT C3IB 4276—83) Kucaora consinass. TexHH-
YECKHEe YCJI0BHUS

F'OCT 4204—77 Kucnota ceprias. TexHHYeCKUE yCAOBHUS

[OCT 4461—77 (CT C3B 3855—82) Kucaora aszotHasg. TexHH-
YeCcKHe YCJIOBHSA

[FOCT 4462—78 Kob6auabst (ll) cepHOkucabtii 7-BOAHBIH. TexHHUCC-
KHe YCJOBHUS

[[OCT 5457—75 AuerujeH pacTBOPeHHBIH W ra3zo00pa3Hbil TeXHH-
yeckueld. TeXHUHYECKHE YCJAOBHS

[TOCT 6709—72 Boga aucTuaadpoBaHHas. TeXHHUYECKHE YCJIOBUSA

[OCT 9147—80 Tlocyna u ob6opynosanue agabopaTopHble (papdo-
poBbie. TexHu4eckue yCJAOBHUS

FOCT 10929—-76 (CT C3B 5768—86) Boaopona nepokcua. Tex-
HHYeCKHe YCJIOBUS

IF'OCT 12026—76 bywmara ¢uapTpoBaJnHas Jaaboparopnas. Tex-
HHYECKHE yCJOBHS

TOCT 18300—87 CnupT 3THAOBBIEF PEeKTH(PHKOBAHHBLIH TEXHHUYEC-
Knid. TexHHuecKHe yCJA0BHA

IF'OCT 20015—74 Xnopodopm. Texuuueckue ycjaoBHsI

F'OCT 22169—91 Ilocyna nabopartopHas crtekgasHHas. [Iunerku c
OLHOH OTMETKOH

[OCT 22280—76 Harpuit fHMOHHOKHCJABIA  5,5-BOAHLIA. TexHH-
qecKHe YCJIOBHS

I'OCT 22300—76 Ddupbl 3THJAOBBI H OYyTHJIOBBIH YKCYCHOH KHC-
JoThHl. TexHHyeckHe yCaOBHUA

F'OCT 24104—88 Becnl sabopatopHble 00UIEro Ha3HavyeHusa H OO-
pasiloBble. O61iHe TeXHHUECKHE YCJIOBHS

F'OCT 25336—82 Ilocyna u obopynoBaHHe JnabopaTOpPHBIE CTeK-
aauHbie. THIb, OCHOBHBIE MapaMeTPbl H Pa3Mephl

[OCT 28168—89 Ilousnl. OT60p npo~.

FOCT 29252—91 Ilocyna nabopatopHast CTEKJsIHHAdA. DIOpeTKH.
Jacts 2. Bropetku 6e3 ycTaHOBJAEHHOTO BpDEMEHH OXKHUAAHHS

3 METOJ1 OTBOPA NPOb
O160p npob no FOCT 28168.
4 ANTNAPATYPA, MATEPUA/JIbl, PEAKTUBDI

Cyuinnka nouBeHHblx npo6 mapku CII-1 uau CIT-1M.
[TpoGousmenpunuTess nousenHoid mapku I111-2.
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DOTO3NEKTPOKOJOPUMETP € OCHOBHOH  NOrpelIHOCTLI) He (ojee
+ 1 % no wkane cBeTONPONYCKAHHUSA.
ATomMHO-a6CcoOpOUHOHHBIE crieKTpoMeTp Mapku C-115.

JlaMna ¢ moJabIM KaroaoM JAJs onpepejeHuss  KobaabTa MapKH
JIT-2.

Komiupeccop BO3ayuinbl MeMOpaHHBIM NPOH3BOAHTEJbHOCTHIO HE
MeHee 20 nm3/muH npu AaBieHuu He MeHee 300 kI]a.

Becu nabopatopHble o0lUero  Ha3HAYEHHSA ¢ METPOJOrHUYECKHMH
xapaktepuctukamu no ['OCT 24104 ¢ HaubOABIIHM IIpelesiOM B3Be-
iwuBanus 200 r 2-ro KJjacca TOYHOCTH M HaudOJbUIUM NpEAeJOM B3Be-
inuBaHust 500 r© 4-ro KJjacca TOYHOCTH.

Poratop ¢ o6oporom Ha 360° u 4yacTOTOH BpallleHUST He MeHee
30—40 mun~! uam  B3banaTbIBATENb C  BO3BPAaTHO-NOCTYNaTeJbHEIM
ABHKCHHCM M YACTOTON KoJieOaHHUR He MeHee 75 MHH™Y.

Crynka ¢apdoposas ¢ nectukom no 'OCT 9147,

CHUTO ¢ KPYIJABIMH OTBEPCTHUSAMH AHaMeTpoM |—2 MM, U3roToB-
JIEHHOE M3 CTajJu HWJIH aAlOMHHHSA.

bans BoAsiHast WJH MJAUTKA JEKTPUYECKAas ¢ PEryJsiToOPOM Harpesa.

entpudyra yacrtoroi npamenua 3000—4000 mun—t

KacceTnl JeCATHNO3UNHOHHBIE ¢ TEXHOJOTHUCCKHMH eMKOCTAMH
BMeCcTUMOCTBIO 200 cm3 Hiaud KOJAOB  KOHHYECKHE  BMECTUMOCTHIO
250 cm® no F'OCT 25336.

YcTaHoBKU (UABTPOBAJbHble  AECATHIO3HUHOHHBIE WJH BOPOHKY
cTekJssHHBle JabopatopHble no TOCT 25336.

Koabsl MmepHbie  BMmecTuMmocThio 50, 100 u 1000 cm® nmo T'OCT
1770.

Ho3aTtop HAM UHJAHHAP MepHBIH BMecTHMOCTbi0O &0 cmd nmo T'OCT
1770 png ormepuBaHuss 50 cM3 3KCTpar”pymliero pacrBopa.

Ho3a1opel A nUHperky 2-ro KJjacca TOYHOCTH BMeCTHUMOCTHIO 10
u 25 cm?® no FOCT 22169 pag oTMepHUBAHHA BBITAXKH H PAacTBOPOB
cpaBHeHust B oobemax 10 u 25 cwmd.

Hozatopri 1ny OIOPCTKH 2-Tr0 KJjacca TOUHOCTH  BMECTHMOCTBIO
25, 50 u 100 cm?® no TOCT 29202 u uuaungp MepHbli BMECTHMOCTbBIO

25 ¢m® no T'OCT 1770 mnasi oTMepHBaHHMS PacTBOPOB PEaKTHBOB B
obbeMax 1, 2, 3, 5, 10 u 20 ¢m3.

Jlozaroppl arpecCHBHBIX  XKHAKOCTEH HJAH INHNETKH 2-r0 KJjacca
TOUHOCTH BMecTHMOCTbIO 2 H O ¢M® o TOCT 22169 ¢ pe3unosoi rpy-

eyl A4 OTMePHBAHHUSA NEPOKCHAA BOAOPORA H a30THOH KHCJOTH B
obbemax 2 u 5 cMd.

[IuneTkn 2-ro kJiacca TOUHOCTH BMeCTHMOCThIO 5, 10 u 25 cm3 no
[OCT 22169 u Groperka ¢ KpaHOM 2-TO  KJacca TOYHOCTH BMECTH-

MOCTbIO O CM® 1711 OTMEDHBAHHS CTAHAAPTHHIX PACTBOPOB.
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CTakaHbel H3 TEPMOCTONKOro cTekqaa BMecTHMOCThbi0 H0—100 cmd

no 'OCT 25336.

CTtexJa yacoBblC.

[Ipobupku ¢ npounuposaHHEIMH npobkamMu BMecTuMOCTh0 10 cMm?
no 'OCT 1770.

Bopouku peaurenbHbie BMecTUMOcTbio 100 cM® nmo ['OCT 25336.

Ounutpel 00e33o/eHHble ¢ 6€J0§1 JeHTOH AHaMETpPoM 1D cM MM
Oymara ¢huabTtpoBaanias gabdoparopias  wmapku ®HC nmo TOCT
12026

AJeTHAeH pacTBopeHHbI TexHuueckuin no FOCT 5457 unu nponan-
OyTaH OLITOBOH B DaJlJoHe.

Kucaora azornas no I'OCT 4461, x. 4., KOHUeHTPUPOBAHHAsl U Pa3-
OaB.cHHas BoJoH 1:1 mo oObemy.

Kucaora coasiHast nmo 1'OCT 3118, x. u. vau y. 1. a., pasbasJ/icHHAas
Boaocit 1:100 no odbemy.

Kucaora cepras no I'OCT 4204, x. 4., paszbasaeHHast ponoin |:2
10 OOLCMY.

Bonopoaa nepokcua no 'OCT 10929, x. u.

CnupT 3THAOBBIN peKTH(pUKOBAHHBIA TexHHdyeckld no [OCT 18300.
Auneron no T'OCT 2603, u. 1. a.

CrupTt H30-IPONUJIOBLIH, X. Y.

Xaopobopm no 'OCT 20015—74.

byrnaoseiil 3pup ykcycnoit kucaorel no F'OCT 22300, 4. wan u3o-
aAMHUJIOBBIH 3(UP VKCYCIOH KUCJOTHI, U.

Hartpuit siumonnokucapi tpexsameuleHubld no 'OCT 22280, 4. x.
a., pacTBOPBI ¢ MaccoBoil gosci 20 u 40 %.

Hartpuii ykcycHokucanii  3-BoaHblii no I'OCT 199, 4. n. a. aau
aMMoHnuii ykcycHokueawiit no 'OCT 3117, x. 4. nan uy. 1. a., pacrsop
¢ MaccoBoi poJeit 40 %.

Hirrposo-P-coan, 4., pactsop ¢ maccoBoit goaci 0,1 %.

- (2-ntupujguaaso)-2-nadroa (ITAH) — unankarop.
2-HUTPO30-1-HADTOI.

KoGaabr (I1) cepHokucawmii 7-Boanbiii no I'OCT 4462, x. u.
Boaa aucrunnuposannasa no 'OCT 6709.

[IpumMeuanue- JonyckaeTcs mNpHMCHEHHe JAPYroil amnnapatypbl, MaTepHaOB
H peakTHUBOB € TCXHHYECKHMH H MCTPOJOIHUCCRHMHU XapakTepUCTHKAMH He XYXKe
ykaszanuoix. OfopyaoBanye, HCMOALIYCMCC NP anaanze (J032TOPN, KICJCTLL ¢ TeX-
HOJIOTHYECKhHMH eMVKOCTAMH, (PUABTDPOBAJbHBIC YCTAHOBKH), AOJAXKHO ObI1b H31010B-
JEeHO H3 MAaTepuason, yCIOHUYUBLIX K JACHCTBHIO NMPUNEHSeMBIX PEAKTIBOB H  He
3ATPASHAIOIINX X KOOaabToM. [lo3aTOpbl JIOIKHBL 00CCNCYHBATH BOCIIPOU3BOIH-
MOCTh OTMepHBaeMblX OOBEMOR ¢ IOrpelHocibic He OGogee 1 Y5 H OTKJAOHEHHC OT
HOMHUHAJIbHOro oObeMa nHe Oogee 5 9.

4
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5 NOATOTOBKA K AHAJU3Y

0.1 IloArotToBKa NOYBBLL K aHAJH3YV

[lpo6p! nOUBLI BLICYIIMBAIOT A0 BO3AYIIHO-CYXOTO COCTOAHHS B
CYHIMJAKE TOYBEHHBIX npol ¢ noforpeBoM Bosayxa He Bbiie 40 °C uau
B XOpOWIO BEHTHJAHPYCMOM MNOMEILICHHH NPH KOMHATHOM TeMieparype.
Buicymiednpie npo0bl pPacchinaloT Ha NOJH3THAEHOBOH IJEHKE, Pa3Mu-
HalOT KPyNHbIE KOMKH M BHIOUDAIOT  BKJAKWYEHUs] (KOPDHHU DaACTeHUH,
KaMHH H AD.). 3aTeM IOUBY H3MeJbhUYalOT Ha NMOYBEHHOM HPOOOH3MEIb-
YHTEJIC HJAH pACTHparT B (pap@POpOBOH CTYNKE H NPOCEHBAIOT uepes
CIITO C KPYIVILIMH OTBeDCTHSIMU AuaMmerpoM |—2 mm. HM3amenbueHHbie
NpoOBl XpalaT B NMOJHITHACHOBbLIX NMAaKeTax, KapTrolllblX KOpoOKax HJH
CcllelMaJibHbIX KOHTEHHEepax.

Ilepen anHaau3oM MOYBY BBICHIMAKT HAa POBHVIO MOBEPXHOCTh, XO-
POIIO NepeMelluBaT U pacHpeaeasior c¢ioeM He 6oJee | cm. IIpoby
A.1s0 AHAMM32 QTOHPAOT JOXKKOH WJAU 1nare/jeM He MeHeC 4yeM U3 MTH
PAasibiXx MCCT, PaBHOMEDHO pPAacOpenc JeHHBIX 10 BCEH MOBEPXHOCTH

D.2 TIlpUroToBJACHHe DBKCTPATrvUpymwuUWero pacrtso-
pa-—pacTBOpPA a30THOH KHUCAOTH KOHUCHTpPAUUHU
¢ (HNO3z) =1 moav/am® {1 n.)

A30THYIO KHCJIOTY CMeUWHBAIOT ¢ BOJAOH M3 pacyeTa d7,2 c¢M? a30T-
Ho# kicaorn {p 1,40 r/cm®) na 1000 ¢m? noaywaemoro pacrtsopa.

0.3 I'lpurorosaciiie oOKpawuBawuero pacTBOp
Aa5 (GOTOMETPHUYECKOTrOo ONpeleseHHs KobOaJdbTa
C HUTpPO30-P-coabio

CreIiuiBaloT pacTROpPLl ¢ MAacCOBOH A0JEH JUMOHHOKHUCJAOrO HATPHA
20 %, yxcycHokucaore uatprsa (ammonus) 40 9% wu dHHTpP030-P-co.n
B otHoulendu 1:1:1. CMeck roToBAT B ACHL [POBCACHUS aHAAU3A.

54 Ilpurorosaenue pacrtBopa I[IAH ¢ nvaccoBof#

JJasa npoBejeuns aHaMn3a NPHTOACH PEAKTHB, UMEIOIIHU OpaHKe-
BC-KPACHLIE uBeT. PeaxTun TeMHO-KOPHYHEBOrQ MBETa OYHILAWOT OT
OpuMecefl NepeKpUCcTadIu3aluci U3 CIUPTO-BOAHON cMecH. [las 3Toro
|0 r peaxTuBa pPacTROPAKT NOPH HArpeBa”uW A0 kuneHdss B 500 cwm?
U30-IPOTTHJIOBOrD 1K 3THJA0Boro cnupra. llocsae oOxnaxaeHUs pPact-
BOp (HALTPYIOT uepe3 OyMaxkubld PUABTP. 3aTeM K HOAOTPETOMY [0
60 °C duawTpary npwiusaioT 1 am3 BoAb TOH ke TEMOCPaTypbt H OC-
TaBJSAIOT HAa CYTKH NPH KOMHATHOH TeMmnepartype. BuimaBiivi OCanoXK
OT(hHABTPOBHIBAIOT, NPOMEIBAIOT TPH pasa 10—20 cm?® cmupro-BOAHOH
cmecn (1:2) u cywar B Teuenne 2 u npu temneparype 80°C u B Te-
yenue emte 2 g npu remneparype 120°C.

Jnsi mpurotosienuss pacresopa (2,0040,01) r ITAH nomewarnr B
CT¢KAH H PacTBOPSKT B 3THJAOBOM CHUPTE HJAH allerolie, pasMUHaAsA

o
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YaCTHYKH peakTHBA CTeKJISAHHON naJoukod. [Ipo3pauynmlli pacrBop
CJHMBAIOT B MepHy KOJAO0y BMecTHMOocTbio 1000 cm3, a ocraBuinecs
YACTHYKH PACTBOPAIOT B HOBOH NOPHUH PAacTBOPUTEJSA U NPHCOEAHRHAIOT
K pacTBOopy B MepHO# Koabe. [lociie pacTBopeHusi Bcell HABECKH peak-
THBA PacTBOp AOJHBAIOT N0 METKH PACTBOPUTENEM, NePeMelIHBAIOT H
GuabTpylor. PacTBop xpausit He 6ojee 1 Mmec.

5.0 IlpuroroBaenue MAaCKHDPpYyWIIEro pacTBopa
Ad9 QOTOMETPHUYECKOro onpeneneHuns kKobaabTa C
ITAH

CMEUINBAIT PACTBOPH JUMOHHOKHCJIOrO HATPHA C MacCOBOI jloel
20 % ¥ yKCyCHOKHCJOTO HaTpust (aMMOHHsS) C MaccoBo# nonaein 40 %
B OTHowleHuu 1:1].

56 IlpuroroBaneHHe pacTBOpa ¢ MacCOBOH [oO-
ned 2-HutTposo-l-HadToma 0,5 %

(0,00%+0,01) r 2-Hurposo-l-nadrosa  pacTBOPAT B ITHJAOBOM
criHpTe U posoisatT obbveM go 100 cm3® B mepHO¥ KOJbe.

5.7 llpuroroBJaernuc MAaCKHUpPyHUIero pacTBoOpa
AJdS 3KCTPAaKIULHOHHO-aTOMHO-a0COpPpOUUHOHHOTO OIpe-
LeqeHUsd KobOaJabTa

CMemiuBaroT 400 cm® pacTBOpa JUMOHHOKHCJOrO HaTPHS € Mac-
coBo#l aonen 40 %, 400 cm® pacTBOpa YKCYCHOKHCJOIO HaTPHUs (aMMoO-
HUs) ¢ MaccoBol poaen 40 %, 40 cMm3 nepokcuza BOJOPOAA H JNOBOIAAT
ob6beM pacTBopa Bogod no 1 am?. PactBop roToBAT B A€Hb IPOBe-
JeHds] aHaJan3a.

5.8 IlpurotroBJiaeHune pactBoOopa KobaspbTa Mac-
COBOH KoHUeHTpauunu 1 mr/cm® (pactsop A)

(4,769=0,001) r 7-BOAHOTrO CEPHOKHCJAOTO KOOaJabTa PacTBOPSIOT
B BOoAe H A0BOASIT oObeMm pactBopa Bogosr ao 1000 cm® B MepHOH
KoJsibe. PactBop xpanaT He Oosce 1 roaa.

59 IlpurotroBanenue pacTBopa xobOaJapTad Macco-
Boil xoumeHnrtpaunuu 100 mxr/cM® (pactBOop D)

B mepHyi0 K0oa6y BMecTuMocTbio 100 cm3 mometnaror 10 ¢m® pacrt-
Bopa A U JOJHBAIOT 10 METKH 3KCTparupywoliuM pacrsopoMm. Pacrt-
BOP XpaHSAT He QoJiee 3 Mec,

510 IlpuroTosaenue pactBOpa KkobanbTa Macco-
BOH KOHUcHTpauuu 25 Mxr/fcm® (pacrtBop B)

B mepnyio kogaby  BmectuMmocThio 100 cmM® pmomemamr 2,5 cm®
pacTBopa A ¥ JOJHBAIOT 0 METKH COJISIHOH KHCAOTOH, pas3daB/jieHHOH
1:100. PactBop xpanat ne OoJiee HeIeHN.

5,11 Ilpurorosnenune pacrtrBopa kKobaapTa Macco-
BOH kKOHUeHTpauunu 10 Mrr/em® (pactBop I)

B Mepnyio koa6y BMecTHMOcTbio 50 cm® nomeuraror o ¢M? pacrt-
Bopa D M J0JHBAOT O METKH 3KCTParupymlolium pactsopoMm. Pacr-
BOP XDaHAT He 00Jee HeleaH.

6
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50.12 TlpuroTtoBJieHHNe PAaCTBOPOB CPaBHEHHS AJd
POTOMETPHUUECKOro onpepesenud xobaabTa C HUT-
po3zo-P-coabpmo

B mepHBle K0a0bl BMECTHMOCTbIO 00 ¢M3 Ha/JUBalT yKa3aHHbie B
rabaune 1 obdbeMB pacrBopa B H J0JHBAIOT A0 METKH COJIAHOH KHC-
JoTo#, pasbaBiecHHol 1:100. PacTBopb roToBsIT B JeHb NPOBEAECHHUS
aHaJnu3a.

Tabauuwa |

MaccoBasa noast ko6aiabra B
Howmep O6neMm MaccoBass KOMUEHTpaLKsA nouyse (MJIH _Fl) NpH OTHO-
pacTBOpAa pacTeopa B, xo6anbTa B pacrBope cpaB- INeHHH NMOYBE! K pacTBOpY
CpaBHeHHSA cMm3 HeHHS, MKr/cm?
1'10 120
1 ] 0 0 0
% 0,5 0,25 0,5 1,0
3 .0 0,5 [,0 2,0
4 2,0 1,0 20 | 4,0
5 3.0 1,9 3,0 6,0
6 4.0 21,0 4,0 8,0
7 2,0 2,0 D,0n 10,90

b.13 IlpuroroBaeHHe pacTBOPOB CPaAaBHEHUSA JJ4
SKCTPAaKULHOHHO-aTOMHO-a0copObuuoHuHoro U ($orTo-
MEeTPpPUUYECKOTO onpepgeaeHuss kKob6Gaabta ¢ IIAH

B MmepHble KOJA0B BMeCTHMOCTbIO 100 ¢M3 HanuBAlOT yKa3aHHbIE B
tabauie 2 ob6beMbl pacTBopa I H AOJHBAKOT 40 METKH 3KCTparupyio-

IIMM pacTBOpoM PacTtBOpbl rOTOBAT B JA€Hb NPOBEAEHHsI aHaJH34a.

Tabauumwa 2

Maccoras noas xobaJabra B

—1

Homep O6'beM MaccoBas kKOHIEHTpaLud nouse {MJH ) IpH OTHO
pacTBopa pacrsopa I, x00asbTa B pacTBOpe CpaBHe IIeHHHU NOYBBLI K pacTBoODY
CpaBHeHHS cmd HHUS, MKr/cm?

1 10 1 20

1 C 4, O

2 , 3,0 0,05 0,0 1.0
3 10 0,10 1,0 20
4 2,0 0.2 2,0 ' 4.0
D 3,0 0,3 3,0 6,0
b 4 1) (0,4 4.{) 0
7 b,® 0,0 5,0 k0

|
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6 NPOBEAEHHWE AHAJIN3A

6.1 IlpuroroBJjieHHe NMOUBEHHOH BBHITSXKKH

Haseckn MuHepanabHO#l mouBbl Maccodt (5,0+0,1) r uau opraso-
FCHHOW TIOUBBI MAacCCOH (2,04+0,1) r nomMeuraroT B TEXHOJOT'HYECKHE
CMKOCTH M NPHJIHUBAIOT K HUM No o0 cM?® 3KCTParupymolliero pacrpopa.
Temuneparypa sxcerparupyroniero pactBopa aomakHa Owbith (20*x1) °C.
[louBy ¢ pacTtBopoM nepeMeliuBalOT Ha poTaTtope HJAH B3DaJThiBaTe-
ac B Teuenue 1 u, ug nmpeaynpexiacHUss KOHTAKTa pacTBopa ¢ PE3Hu-
HOM [OX KPBIIKH KacCCeT MOAKJAAABLIBAIOT MOJOCKH  MNOJHITHJICHOBOU
naciwd, B cayyae ucnosib3oBaHusg KOJAO ¢ PE3HHOBBIMH — NpoOKaMmu
NPOOKH 00epTHIBAIOT NOJHITHAECHOBOH IJICIIKOH.

Cycnensun (QHUAbLTPYIOT dcpe3 OyMmaxkible ¢puabTpel [lepBble Mop-
Wiy QPUABTPATOB OTOPACBLIBAIOT, IMMOCJCAVIOULHC NOPLUHH CcOOUPAIOT B
qHCIbIC TCXHOJOTHYeCKHC eMKoctH. kc.an duabrpatbl MyTHBLIE, HX
BO3BpaUlalT HA (PUABLTPHL.

D naxKIOH nmapTuM aHAJH30B AJs1 KOHTDO.IA 3arpsisHeluil nmocyaul,
oGopynoBannda, QUJILTPOBAJbHON OyMard, BOJABI U PEAKTHBOB NPOBO-
ASIT KOHTPOJIbHBIH ONBIT: TeXHO.JOTHYECKYIO €MKOCTb, HC COALPZKAILYIO
HABCCKY, TIPOBOAAT uepe3 Bee CTaAHU aHaJli3a OAHOBPCMEHHO C NIDO-
Oar, no00anngsg TO XKCe KOJHUCCTBO  TeX e PeakiHBOB, YTO H B

N3O0

6.2 PoTOMETPHUCCKOC onpegcecdJieHne KobaabrTa c
HUTPO30-P-coMmbtd B NMOUBEHHOH BHITSHKKE

I} cTaxadpl NOMCULAIOT 10 20 C¢M? NOUYBEHHBLIX BHTHAKEK, KOHTPOJI-
HOrO pPacTBOpPa, MPUJAUBAIOT O O CM® a30THOH KHCJIOTLI, paszdaBJjcil-
noi 1:1, 10 2 cw? nepoxkeraa BOAOPOAA H BBLITAPHUBAIOT A0 BJAAXKIIBIX
coqaci, IosTopsiior 06padoOTKy OCTATKOB 4A30THOW KHCJOTOH H IICPOK-
CH,.(OM BO/J1OPOJa A0 TeX Hop, NMOKa UX OKPACKA CTaHeT CBEeTJO-2KEJTOIl.
[Tocae nocacanein oOpabOTKH pacTBOPBLI BRIMAPUBAOT A0CYXa, NMPHUJIH-
BAIOT MO 5 cM® CcOJNAHOU KuCAOThI, pa3dbasacHHOi 1:100, u pacTBOpPSIOT
CCFrATKH H1 HarpeBandy. OJAHOBPCMECHHO B TAaKHC KC CTAKAHLI I0-
MeulaloT no 5 cMm3 pacrsopon cpaBHeHusa., K anagausipyembiM pacTBO-
paM i pacTBOpamM CpaBHEHHSI NPHJAXABAIOT A0 3 CV° OKPAUIITBAIOUICTO
pacTBOpa, CTAKaHbl HAKPHEIBAIOT YACOBBIMH CTEKJAMHU H KHIATST pPacT-
BOPLL A 3JAENTPONJHTKC B TCUCHHE 2 MHUH HJIH HATPeBAOT HA KIHIId-
uteit pogguon dane B tegenue 15 muun, 3aTeM IpUAUBAIOT 10 2 CM?3 KOll-
UCHTPUPOBAIIHOH a30TIHOH KICJTOTHl, PACTBOPHLI TIIATC/AbLIIO NMEPCMCLUIH-
BAIOT, MEPCIOCHT B TPaAYUPORANULIC NPOOUPKH U JOJHBOIOT BOJOH 10
o0nLova 10 ey, Myrinole pactsopul QUABTPYIOT 4yepes  OyMaxkHble
PHALTPHE WA LedTpudyripyoT  npd dactore Bpauwcuug 3000—
4000 mun—! B Teuenue 5 MuH MOTOMCTPUPYIOT PACTBODH! B KIOBETAX
C MPOCBCUHBACMSIM ¢10€M TOJIMHOR 200 MM OTHOCHTCILHO TICDBOTO

y
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pacTBopa CPaBHEHHdA, He coAepxkaulero KodaJabT, nNpH AJIMHE BOJIHDL
520 HM HJIH UCUOJL3VIOT CBETOMHIBTP ¢ MAKCHMYMOM HNPONYCKAaHUSA
B o6Jtactd o0U—540 nwm.

Ecan 3Hauenue ONTHYECKOH TJIOTHOCTH aHAJUSHPYeMOTO pacTBOpA
NPEBBIMIACT 3HAYEHHE ONTHUECKOH ILIOTHOCTH HOCJCIHEero pacTBopa
CpaBleHHdA, onpelescline [OBTOPAKT, YMEHbIIHB OODLEM BLITSMKAIL

0.3 PoroMerpuuccKkoe omnpeneseHne KolDaabTa C
[1AH B NTOUYUBCHHONW BHRTSXEKE

B penuresibHbple BOPOHKH moMewlardT 1o 10 cMm? BBRITAXKEK, KOHT-
POJBLHOIO pacTBOpPa H pPacTBOPOB cPaBHEHUA, upiuBalor no 1 cwms
epoKcHaa Boaoposa, {0 cm® mackupymwuiero pactsopa M 2 cM? pacr-
Bopa [TAH. Yepes 15 mun npunusator no 20 ¢cM® cepHoit KHCJAOTH, pas-
OasJsieHlioNl 1:2, M TUIATEJBHO TEPEeMCHIIBAIOT PACTBOPLI, 3aTeM MPH-
JUBAIOT 1o O cM3 xXJ0podopmMa H BCTPAXHBAKT BODOHKH B TCUCHHE
[ mun. llocae pasncaennst  ¢a3 HHKHHIA CJOH C.11IBAIOT B KIOBETY
(bOTOSJEKTPOKOJIOPUMETPA ¢ INPOCBEYHBAEMLIM  CJIOeM TOJIIHHOH
10—30 MM, Myidabic 3xc1pakThl PUILTPVIOT. DOTOMETPUPVIOT 3KCT-
DAKTH OTHOCUTCALHO SKCTPAKTA 1EPBOro  pacTBopa CpaBHCHHY, ue
coOACPKAULCro wodadbT, npH AJIHHe BOJHBL 030 HV HJAH HCTOIL3VIOT
CBCTO(MUALTD C MaKcuMyMoMm nponycxkauus s odaacrtii 610--040 1w,

Ecan 3HaAUCHNHC ONTHUCCKOH TMMJIOTHOCTH 3KCTPAKTa BBLITTAKKH [IPC-
BHLHITACT 3HadeHde ONTHYECKOH NJOTHOCTH — 3KCTPpaxKTa  NOCACAHELTO
pacTBopa CPABHCHHS, BLITSXKKY Pasz0aBASIOT 3KCTPaArupyrloluHM pacT-
BOPHOM I HOBTOPAIOT ONPCAENEHHE

64 DKCTDPAaKULUOHHO-aTOMHO-a0COpOILOHHOE OMp e-
TC.TCHHEC KofaabTa B HOUYBEHHOM BHTHIKKC

B aejuTe/ibHbBie BOPOHKH HJIH MePHBle KOJOB ¢ NPUIIIHPOBAHHEBIMH
npobkavin BMecTUMOCThLIO 100 cm® moMewmaror no 25 c¢M° IOYBCHHDBIX
BLITSIXKCK, KOHTPOJALUOrO PAacTBOPa H PacTBONOB cpaBHEHMS, IIPHJIH-
BAIOT K HUM M0 25 cM3 MacCKUpyIIlero pacreopa u no 20 ¢M® pacrso-
pa 2-Hutposo-l-nadroaa. Hepesz 1,0 U npuaueaior no H cM°® OYTHJIO-
BOIO HIH U30-aMBJI0BOro 3(upa YKCYCHOU KHCJIOTDHI U BCTPAXIBAIOT
eMKocTH B Teuenune 1 muH. Ilpw Hcnoas3oBanuyd ACAHUTCILHBIX BOpPO-
HOK MOCJC pasfcAcHHd (a3 HMIXKIHAM BOAHBIH CJI0H CJAHBAIOT H OTOpA-
CLIBAIOT, a OPraHHyeckHe 3KCTPaKThl COOUPAIOT B CyxHe NPOOHUPKU C
DpUIIIH(OBAHHLIMU npobkamu. Tlpi npoBegenun 3xcTpaxkimHuu B Mep-
HBIX KoJ0ax B HIX IPHJANBAIOT AHCTILIAHPOBAHHYIO BOAY B TaKOM KO-
JAudecTBe, 4ToObl CJI0H 3hupa okaszaJjcs B ropJe koaAdbl, U NP HU3ME-
PEHUH pAacHbligioT 3hHP B miaavs HENOCPCICTBCHHO 3 KOJDDLI, He
NOTyCKas MOrPYKCHUA NOAAOUIEro KaWJagpa PACLIIUTEN A B BOJIHYIO
@aaf.

JKCTPAKTh! NMEPBOro ¥ MOCJHCAHCIO DACTBOPOB cpaBliciing, HeoOXO-
AUMBIe AJs1 MEPHUOAHUCCKON MNPOBEPKH TPAAYHDPOBKH npudopa, roTOBAT
B HCCKOJIBKHX MOBTOPEHHSIX.
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B skcTpaktax kKodaJbT ONpeAedsiioT 1O IIOTJIOLULEHHI0O Pe30HAHCHOM
auauy 240,7 HM, HCIIOJNB3YA [AJSA aTOMH3alHH NJaMsa aleTHJeH-BO3-
AyX HJH NponaH-OyTaH-BO3/YX.

IlonroroBky npubopa k paboTe, ero BKJAWYEHHe U BHIBEJIEHHE Ha
pabouuit peXHM OCYyMEeCTBAAIOT [0 TEXHUUYECKHM HHCTPYKIHSM, TIIpPHU-
JaraeMHM K cnekTpoMmerpy. Pacxoa roprpoyero rasa H BO3AyXa pery-
JIUPDYIOT TaKuUM 0o0pasoM, 4TOoOBl NPH pacublieHuu 3dupa naamsa uMeno
YETKO OYEPUEHHBIH BHYTPEHHHH KOHYC M HE racjo INpU NpeKpalleHHu
MOCTYIJAEHUA 2pupa.

Ilpu crabuaunsupopaBiiemcsi pexkuMe padoThl npubopa pacHblISIIOT
B nJawvst 3KCTPpaKT IepBOro pacTBopa  CPaBHCHUS, He COAeprKallUH
KOOAJbT, H yCTAHABJAHBAIOT HauaJbHOe 3HAUEeHHE IIKaJb 3aTeM pac-
NbLIISIIOT B I1JlaMsd 3KCTPAaKT I[OCJICHEero pacTBopa CPaBHEHHUSI U ycTa-
HaBJIUBAIOT pacluMpeHde wkKanbl. CHOBA pPacHblAsIIOT 3KCTPAKT IEP-
BOro pacTBopa CpaBHeHUS H KOPPEKTHPYIOT  YCTAHOBKY 3HAUEHUS
HIKAJbl. 3aTeM pPacnblfOT B IIJaMs 3KCTPAKThl OCTaJbHBIX DacTBO-
pOB CpaBHEHHA, B IOPSAAKe BO3PAaCTAHHS B HHUX KOHUEHTPALHUHU KO-
ODanbTa, 1 3KCTPAKTBl KOHTPOJBLHOTO DACTBOPA MU NMOUBEHHLIX BLITANKEK,
PErHCcTPUPYSA COOTBETCTBYIOLIHE HM NOKa3aHUsA H3MEPHTEJbHOrQ IIPH-
Oopa. [In1d npOMBIBKY pacHBlAUTEAS U TOPEAKHA NOCJAe KaXAO0ro Husme-
peHus B IJaams pacnbisiior aup. Ilocae KaXXAbIX AeCATH U3MEPEeHHH
[POBEPAIOT TPAAYHUPOBKY Npudopa 1o 3IKCTPAKTAM OEPBOr0 U NOCJe]-
Hero pacTBOPOB cpaBHeHHs. Ecau npu npoBepke  OO0HapyKHBAIOTCH
H3VIeHCITHsl nokazaHui npubopa 6Gosee uem Ha 3 Y, npubop rpaayu-
PYIOT CHOBA M H3MEpPEHHUS NOBTOPAIOT.

Ecau no<aszanne npudopa A5 5KCTPAKTa BLITSXKKH — NPeBbILIAET
MOKAa34aHle N4 3KCIpakKTa MOCJAeAHEro pacTBopa CpaBHEHHS, BRITAXKKY
Pa3faBJISJIOT 3IKCTPATHUPYIOUIMM DPACTBOPOM H NOBTOPSAIOT H3MEPEHHE.

7 ObPABOTKA PE3YJIbTATOB

[Io nallblM, MOJYYEeHHBIM IJs1 PACTBOPOB CPABHCHHUS, CTPOAT rpa-
AVHPOBOUHBIE rpaduk, OTKIaibIBAg [0 OCH a0CUuct MacCOo3ble KOH-
HCHTpPauuH kobajbTa B pacTBopax CpaBHEHH§i B mepecyerc Ha Macco-
Bhie JIOJH B MOYBEe B MUJIJUOHHBLIX A0JAX, a IO OCH OPAHHAT — COOT-
BeTCTBYIOUIHE UM nokasaHusi npudopa. Ilo rpapuxky nHaxousT macco-
Bble KOHLeH1palud kobaJbTa B BBITSIZKKAX H3 MOYB H KOHTPOJBHOM
pacTBope B licpecycTe HAa MACCOBYIO A0JI0 B MOYBE.

MaccoByio 100110 NOABHMKHLIX COCAHHEHHH  KoOaJpTa B NOUBC A,
MJIH™!, BBIUHCJSIIOT IO (hOopMy.Jie

X=KC——“C1, (1)

roe K —Koap@UuueHT, YUYUTHIBAIOUIHN pa3daBjeHHe  BBITSIKKH HJAH
yMeHbllleHHe ee ofbeMa (NpPH aHaju3e Hepas3OaBJICHHOH Bbl-

10
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TAXKKH U HCHOJIB30BAHHe yKaszaHHOro  ofbema K=1, npu
pa30aBJeHHH HAM yMeHblieduH oObema B naTb pas K=5
T, 0.);
¢ — MaccoBad KOHUEHTpauusg kKodaabTa B MNOUYBEHHOH BHITAXKKE
B fepecuyeTe Ha MacCOBYIO A0JIKO B noysBe, HaMACHHAH IO
rpauky, MJaH™!;
¢y — MaccoBas KOHUEHTpauHs kKobaabTa B KOHTPOJBHOM PacTBOpE
B nepecdyeTe Ha MAacCOBYIO AOJIO B HOYBE,  HAUAECHHASA IO
rpadhuKy, MaH"!,
3HaueHHe Pe3yabTaTa KOHTPOJILHOI'O OMNBITA He HOJKHO
1aThb !/3 MHHMMaJbHOH KOHUEHTPAIIMH PACTBOPOB CpPaBHEHHS.
3a pesyJbTAT aHAaJH3a NPHHUMAIOT Pe3yabTaT eIHHHYHOTO Ompe-
nejeHuqa, Pe3yabTar BBUUCAAIOT A0 MEepBOrc JIeCATHUHOro 3Haka.

NpeBbI-

8 KOHTPOJIb TOYHOCTHU PE3YJIbTATOB AHAJIU3A

KoHTpOAb NPaBHJABHOCTH PE3yJAbTATOB aHaJiM3a OCHOBAH HA AaHa-
jguze ocypapcrBeHHbix cTraHAapTHhix obpas3uos (I'CO), arTecTroBal-
Heix o [TOCT  8.315—91, » orpacneBriXx  CcTaHAapTHBLIX 00pa3uoB
(OCQO), artrecToBaHHBIX Ha OCHOBe  MeXJaabopaTOpPHOTO aHaJH3a.
Pesysibrartbl 6eCNOBTOPHOrO aHa u3a CTAaHAAPTHBLIX 00pas3lOB He J0J-
KHbl OTJIHYATHLCA OT ATTECTOBAHHBIX 3HAUYeHHH O00Jlee ueM Ha BEJIHYH-
HY OTKJOHEHHH, yKa3aHHbix B Tabauue 3 (BHEWHH¥ KOHTPOJb).

Ta6aruna 3 — HopMaTnpnl KOHTPOAA TOHHOCTH Pe3yAbTATOB aHanusa (P=0,95)

L ___Maccosaa poas xobanbTa, MJH ~— _
A0 0,7 | 0,7 ’ 10 0,7 l __ 8. 0,7
KoHTpoAs JlonyckaeMple OTKJIOHEHHSA
JonyckaeMbie OTKAOHEHUH OT CpelHerod apudmerrnyec-
OT aTTeCTOBAHHOIO 3HaYeHHA KOr0 IIpH BbIOOPOYHOM
| craaaaptTHoro obGpasna, % KOHTPOJE BOCIPOUIBOAUMOL-
r TH pe3yJabTarons, %
BayTpuaaGopaTopHbli 20y 15 ! 15 10
Buewunit | 40} 30 , _ —

KOHTPOJb c/y4aliHBIX NOTPEUIHOCTEH U YIPAaB/JCHHE KAUYECTBOM aHA-
JIUTHYECKUX PalbOT OCYHIeCTBJSIOT, aHaJHU3UDYys B COCTaBe KaxKIof
NapTHH PANAOBBLIX NPOO OAMH HJIH HECKOJBKO CTAHZAPTHbLIX 00pPas3loB.
[Ipun stom Hapaay ¢ 'CO u OCO nonycrdMo HCMOJAB30OBAHHE CTaH-
paptubix oOpasunos npegnpusituii (COII), aTrecTroBaHHBIX CJOAHYEHHEM
c I'CO u OCO. PesyapraTsl 6€CNOBTOPHOrO aHa/JH3a  CTAHLAPTHHIX
00pasnoB He JOJKHBI OTJHYATHCS OT aTTeCTOBAHHBIX 3HAYeHHH G6O-
Jiee YeM Ha BeJIMYHHY OTKJIOHeHWH, yKa3aHHbX B Tabuauue 3 (BHYTDH-

11
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JJabopalopHbId KOHTPOJib). Ecaum 370 TpeboBaHHe He BLIMOJHSIETCS,
pe3yJabTaTbl aHaJi3a NapTud Npod NPU3HAWOT INPOAHaAJAU3HPOBAHHBIMHU
C HeJOCTAaTOUYHOH TOUHOCTHIO. AHAJH3 TIOBTOPSAIOT IOCJEe BhIsABJIE-
HUS U YCTPAHEHHUs ONPHUHH, BLI3BABUIHX HCKaxKeHHe Pe3yJabTaToB.

KOHTpOADbL C/yuyalHBIX NOTPEHIHOCTEH PANOBBIX NMPOO OCYILECTBJSIOT
nyTeM IOBTOPHOro aHanauza o Y% uHciaa npod B aHaJH3UPYEeMOH Map-
THH. JlonyckaeMble OTKJOHEHHSI NepBOro W BTOPOrO pPe3y/bTaTOB OT
CpellHeT0 MeXXAy HHUMH, npHHumaemoro 3a 100 Y%, npuBeleHb B Tab-
avue 3 (BbIOOPOYHBIM KOHTPOJIL). AHajaW3 BCcel Naptuu  npod cUu-
TaeTcsl BBHINOJHEHHBIM C JOCTATOYHOH TOYHOCTBIO, €CJH 4Hucja0 npob
[IOBTOPHOH MNAPTHH ¢ OTKJOHEHUSAMH OoJiee AONYCTHMBIX He INPEBbi-
maeT npejeda, ykazaHHoro B TabJuuie 4.

Tadbauua 4

5 | 6 & INonyckaemoe 4Hcno o6pa3nos, Hpo-
WCAO OOPasfion B KOHTPOJLHO HEPTHH AHAJMH3NPOBAHHbBIX HETOHHO

Meuee 8
&__15 |
16—30 !
31—a(

51 —100

1O —200 1

O MO hNw— O

—r

Ecsan uucao orkjgoHeHHR OoJiee JONYCTHMBIX NIpeBbHINIAET npened,
VKazaHHbId B Tadjauue 4, NPOBOAUTCH JAOINOJHHUTEJNbHBIH  IIOBTOPHbIA
ananuns 20 % uucna npo6 aHaausupyemoi naptud. Ecau B AOMOJHHU-
TeJbHOH TOBTOPHOU MNapPTUHU YHUCJAO MNMPOO ¢ paCXOXKIAEHHUAMH pPe3yJb-
TATOB aHaJ/U30B OoJsee AONMyCKaeMmblX MpeBbIlLaeT npenes, TO MOBTOP-
HO AHAJU3UPYIOT RCIO NMapTHIO Npob.

9 TPEBOBAHHUSA BE3ONACHOCTH

Bce pabGoTel no noAroToBKe K aHaJMHU3y H €ro NnPOBeIdeHHIO JLOJXKHEL
IIPOBOAHTBLCSI Ha pabouyux mecrax, 00OpyAOBAaHHLIX [IPUTOYHO-BHITHK-

HOM BeHTUJAINEH.
K BbhINOJAHEHHIO aHAJH30B AONYCKAITCA Juila, Npolieailiue HHCT-

PYKTax 10 TcxHHKe Oe3omacHoctH B cooTBeTcTBHM ¢ TOCT 12.0.004.

12
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