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Hactosumuiéf JOKyMEHT ycTaHaBAHMBaeT METONUKY BBIIONHEHHA H3MepeHUH
MaccOBOM KOHIEHTpaIMy XpoMma mectuBaneRTROro (Cr *°) B OpraHM30BaHHBIX BbI-
Dpocax ralbBaHAYECKOro, METALTYPra4ecKoro H XHMHYECKOrO MPOH3BOACTB (oOTO-
METPHYECKHM METOIOM.

Jnana3zon mamepeHH MacCOBO! KOHIEHTPAUHH Cr*® ot 0,08 o 100 mMr/m’ .
Onpenenenmo Cr *° He MemaioT Menp, KOBATLT, HAKENb, CTPORUAN, UHHK. Metwmato-
nee AeHCTBHE XKeyle3a yCTPaHSeTCH B XO4e anaiu3a.

Meroauxa HenpuMeHHAMa NpH HaMYAY B BHIOpOcax OKpameHHBIX BEWECTB, a
TaKKe COH3IMEPHMOH KOHLIEHTpAlMH MapraHua.

1. XAPAKTEPUCTHKA IIOIrPEILIHOCTH U3MEPEHUH

I'paHH11Bl OTHOCHTENBHONR MOrPEMIHOCTH BO BCEM Axana3zoHe uaMepenmit + 25%
Nnpy NOBEPUTENLHON BeposTHOCTH P=0,95.

2. CPEJACTBA U3MEPEHI, BCTIOMOTIATEJIBHBIE YCTPOUCTBA,
PEAKTHUBBI 1 MATEPHAJIBI

2.1. CpeacrBa u3mepenns

®otoanexTpokonopumeTp KOK-3 [OCT 12085-78
JNeKTpOacHUpaTop TV 25-11-1414-78
[IneBMOMeETpHYeCKHE TPYOKH ['OCT 17.2.4.06-90
MHKpOMaHOMETp ['OCT 2405-88

Tepmomerp nabopatopuslit mxkansHuM TJI-2 nexa nenexHns I'OCT 13646-68
1°C, 0-55°C

Bapomerp-aneponn M — 67 TY 2504-1797-75
Cexynaomep, Knacc 3, €Ha aeJieHAs CEKyH/IHOR MKaTbi

0,2c¢

Bech ananutHueckie BJIP-200-M I'OCT 24104-2001
Kon6st Mepubie 2-25-2, 2-100-2, 2-1000-2 'OCT 1770-74
[TuneTky rpagyHpoBadHai BMECTUMOCTRIO 1, 2, 10 I'oCT 29227-91

["CO cocrasa BogHbeIX pacTsopoB HoHOB xpoMa, I CO 5236-93I1 T'OCT 8.315-97

2.2. BcnomMoraresnibHbi€ YCTpOHcTBa

[13 OIIM ‘AtMocdepa’ uau ITT S[IM ‘Cmor’ (npobooT- ['OCT P 50820-95
OopHble 30HAbl ¢ HAOOPOM HAaKOHEUHNKOB) pHC. |

CTex10B0A0KHO [OCT 10727-74
Crexonara I'OCT 5679-91
Ounstpe ADA-XIT-10, ADA-XT1-20 TY 95-743-80
Cumukarens mapxkrn KCMIT I'OCT 3956-76

Crakannl TepMocTofikue B-1-250 TC ['OCT 25336-82
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TpyOxa pe3HsOBas [10yBaKyyMHas, THII | [TOCT 5496-77
OKCHKATOP ['OCT 235336-82
ONeKTPOILTHTKA ['OCT 14919-83
QORIHTPH “CHHAAL NIEHTA IHAMETPOM 9 cM TY 6-09-1678-77
OWIpTp CTEKNAHHEIH ['OCT 9775-69
YuusepcanbHas HEaUKaTopaas 6ymara pH (0 — 12) TY 09-1181-76
BopoHkY a5 GunbTpOBaHMs, cTeKHARE B-25-50- XC [TOCT 25336-82

2.3. PeaKTHBLI

Kamii 1ByXpOMOBOKHCIbIN, X.9. ["OCT 4220-75
Kucnora cepras, x.4. I'OCT 4204-77
Kacnora opropocdopHas, x.u. I'OCT 6552-80
KnacnoTa ykcycHas, X.4. I'OCT 61-75
KucnoTa cepras, crannapr-tuTp, 0,05 Mons/aM’ (0,1 H.) TY 6-09-2504-72
Harpns rumpokcun, crauaapt-Tatp 0,1 Moms/mv” (0,18.) TVY 6-09-2540-72
CnmpT >THNOBLIA, peKTHQHAKAT 1'OCT 5962-67
JndeHwtkapbazu [OCT 5859-78
Bopa pucTRIIHpOBaHHas I'OCT 6709-77

Ilpamedganue. JlommyckaeTcd HCIIONMB30OBAHHE CPENCTB H3MEPEHHA, 000pynoBa-
HUS M MAaTEpPHAJIOB C METPOJIOTHYECKHAMH H TEXHHISCKAMH XapaKTepHCTHKAMHA He
XYK€ yKa3aHHBIX.

3. METOI H3MEPEHHASA

HM3Mmepenue ocHoBaHO Ha oTbope a’poszonpHON (asnl CoeNMHEHHH llecTHBa-
JIEHTHOI'O XpoMa METOAOM BHYTpeHHER ¢uabTpauny (B DaTPOHbI CO CTEKIOBOTOKHOM
HJIM CTEKJI0BaTOM) Uiy BHemmHel pumTpalMe (Ha dunbTp APA-XT1-10, ADA-XTI-
20), mepesone XpoOMa B pacTBOp H M3MEPEHHH HHTEHCHBHOCTA OKPacKH KpacHO-
¢rONEeTOBOr0o KOMIUIEKCHOTO COeAUHEHMd, oOpasyromerocs npu B3auMOAcHCTBHH
Cr'® ¢ madpemmxap6asunom. ONTHIECKYIO IJIOTHOCTh PAcTBOPAa M3MEPSIOT C IOMO-

0610 PoTOANEKTPOKONIOpAMETPa NPH IUMHE BoiHE 530 HM B KioBeTaX ¢ TONMOHHON
nornomaromero cinos S wim 30 mmMm.

4. TPEBOBAHMS BE3OIIACHOCTH

Ilpy  BrOIOJHEHHMH H3MEpPEHHH MACCOBOH KOHIECHTpAIWH Cr"® HeobxommMo
cobmonenne Tpebosanull TexHHkH O6e30MacCHOCTR IpH paboTe ¢ XEMHYECKHMH peak-
tuBaMH o ['OCT12.1.007-76, TpeboBannsa 3nekrpobesonacHocTH npm pabore c
snekTpoycranoBkaMy no ['OCT 12.1.019-79. PaboTsl Ha BrIcoTe clexyeT UpOBOIHTH
B coorBercTBUR ¢ CHHUII I11-4-80. ITpy ortHope npob Bce HcnomHuTeNH KOMKHE! ObITh
NPOHHCTPYKTEPOBaHb! N0 YCIOBHAM OesonacHol paboTnl Ha npeaNpHATHH.
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5. TPEBOBAHHS K KBAINPUKAIIMHA OIIEPATOPA

K BhinmonHeHHo usMepennit H obpaboTke pe3ynbTaToB AOMYCKAIOTCH JHIIA,
MMEIOLIHE BHICIUEE WIK CpeaHee CreuHalbHOe XHMHYeCKoe 00pa3oBaHHE MIIM OITBIT
paborhl B xuMmudeckol nabopaTopHH, NpoileallHe COOTBETCTBYIOUMA HHCTPYKTAX,
OCBOHBIIKE METOJ B IIPOLECCE TPEHHPOBKH M YJIOXKHBIIHECS B HOPMAaTHBEI NPH BbI-
MOJTHEHWH TNIPOUERYP KOHTPONA TOUHOCTH PEe3yAbTAaTOB H3MEPEHHUH.

6. YCJOBHUSI USMEPEHUN

[Ipu BemonHeHnu u3Mepennii B 1aboparopun JomxHLI ObITL cobmonens! cre-
Iyrouse yCAOBUA:

TeMneparypa Bo3yxa (20+5) °C,

aTMocdepHoe nasnenue (97,3-104,6) xIla, (730-780 MM pT.cT.),
BJIAXKHOCTHL BO3Xyxa He bonee 80 % npu Temneparype 25°C,
HanpsoxkeHue B cetH (220+10) B.

[Ipu otHope npod HOMKHE!I BRINOMHATLCA caeayromme Tpebosanus:

Meron BRYTpeHHeH! GHANbTPAITHN:

TeMIlepaTypa rasa B razoxoae ao 300°C,
u30LITOUHOE NaBnerHe (paspexenne) » 10 kila,
BJAXKHOCTH rasa B razoxozne a0 100%.

Metoz BremHeH GHILTPANHH:

TeMIIepaTypa rasa B razoxone no 60°C,
H30bITOUHOE NaBnenne (paspexkenne) + 10 kIla,
BJIAXHOCTL 1'a3a B raszoxoge 10 30 %.

7. DIOATOTOBKA K BBINNOJHEHNIO USMEPEHUH
7.1. [loarororxa pnabTpos APA-XII Kk nimepeauam

KaxgoMy ¢QHILTPY IPHCBaHBalOT HOMEP H NMOMEHIAIOT ero B OTACIbHbIA KOH-
gepT. [lapansienbHO NPHUIrOTaBIHBAIOT XOJOCTONH QUALTP A/ CEPUH H3MEPEHHUH.

7.2. [loaroroBka NaTpoHAa €O CTEKJIOBOJIOKHOM HAH
CTEKJIOBATOH K H3IMEpPEHHAM

[lepen orbopoM npob natpoHs! noarorasausator B coorBerctBHd ¢ [OCT P
50820-95. Cyxue B 4MCThe CTaNbHBIE NATPOHBI HAOHBAIOT CTEKJIOBOJIOKHOM HIIH
ctekinopaTod. IlaTponsr HabHBalOT Tak, YTOOB! paspexeHHe, CO3JaHHOE COIIPOTHBIIE-
HMEM CTEKJIOBOJIOKHA MM CTEKI0BATHI, Obu10 nprmepHO 400 MM. BoA. ¢T. Kakaomy
NaTPOHY NMPHCBAUBAIOT HOMEP H MOMEINAIOT €ro B OTACAbLHBIA KOHTEHHEP BEPTHKAIb-
HO, 3aKpblB NPOOKOH. AHaIOrHYHbIM 00pa3oM, IJIA KOKAOH Cepuy H3MEPEHHH [IPHIO-
TaBJIHBAIOT XOJIOCTOH MaTPOH.
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7.3. IipHroToBJeHHe pacTBopa cepHoi kucaothi (0,005 Mosb/am’)

Cranpapt-THTp 0,05 More/mM° (0,1 H.) CepHOM KHCIOTH NEpeHocsAT B Xonby
pMecTHMOCTbIO 1000 ¢M°, IOBOISAT 40 METKH QHCTHLIHpOBaHHOX Bozo#t. M3 mosy-
4EHHOT0 pacTBOpa 6epyT ammxsoty 10,0 cM’, IEPEHOCKT eé B MepHYIO KONy BMECTH-
mocThio 100 cM™, DOBOAAT A0 METKH AHCTAANHpoBaHHOH Boaoi. Cpox xpaneHus pa3-
6aBieHHOro pacTsopa He fosiee OOHOIO Mecsua B Xoibe ¢ npurepron npobkoit.

7.4. TIpuroroBsienne pacTsopa ruapoxcuaa narpas (0,01 moan/am°)

Craunapt-tutp 0,1 Mons/am’ (0,1 H.) rHOpOKCHAA HATPHUS NEPEHOCAT B KONGy
sMecTHMOCTBIO 1000 CMJ HOBOAAT N[O METKM AMCTHIUIHPOBAHHOH Bopon. M3 nomy-
yeHHoro pacrsopa 6epyt 10,0 CM® QTHKBOTHI, NepeHOCAT B MEPHYIO KONnby BMeCcTHMO-
cTeio 100 cM’, MOBOAST MO MeTKH AUCTHILIMPOBAHHOH BOono#. Cpok XpaHeHus pas-
OaBIeHHOro pacTBOpa OAHH Mecsll B NOJIUITUNCHOBOH NOCYAe C NpUTEPTON NpobKoH.

7.5. IlpurorosaeHHe pacTBOPOB At HOCTPOEHHS
rpagyHpoBOoYHLIX XapakrepHcTAK (I'X)

7.5.1. PacrtBop A (HCXONRHLIN)
(,283 r uepexkpucTaimny3osanoro 1 seicywcHuoro npy =180 °C po nocrosiH-

HOI'o Beca Kanus ABYXPOMOBOKHCIOIO NOMEIAIOT B MEPHYIO KOKOY BMECTHMOCTLIO
1000 cM’, pacTBOPAIOT ¥ ONMBAIOT N0 METKH AMCTHUTHPOBAHHOMN BOOM. [Ipurotos-
JIEHHBIH HCXOOHBIA pacTBOp KaIHA myxpomonomcnoro 3KBHBAJNICHTEH MaccOBOH
KOHIeHTpaUMK Xpoma mectHBanenthoro 100 mxr/cm’. Cpok XpaHeH¥s: pacTBOpa
} Mecsan B kosibe ¢ npuTepToi MpoOKOH B XOMOQHIbHHUKE.

7.5.2. PactBop b (pabounii)

1,00 oM’ pacTBOpa A MOMEIaloT B MepHYIo Konby BMectuMocTtsio 100 CM3, no-
NIMBAIOT N0 METKY IHCTHIUIMpOBaHHOH BOAOH. MaccoBas KOHLEHTpalua xpoMa Iec-

THBaeHTHOro B pabouem pacteope b cocraBnsier 1,00 mxr/cm’. PacTsop rotossr ne-
pel UCTONb30BAHHEM.

7.5.3. PactBop B (pabounii)

10,0 oM’ pacTBopa A NMoMelaioT B MepHYo Konby BmectumocTsio 100 M, 1io-
NIMBAIOT 10 METKH IHCTHIUIMPOBAHHOH BoJON. MaccoBas Konucmpauna XpoMa LOec-

THBaneHTHoro B paboueM pacrsope B cocrasasier 10,0 MKT/CM”. PactBop roToBHTb
rnepesl HCNOJb30BAHHEM.

7.6. llpHroTosneHue CNKPTOBOrO PacTBOP2A nuq:eunmcapﬁasuna

PacTBop roToBAT B Mepuoﬁ konbe BMecTHMOCTBIO 50,0 cM”. 0,10 T nmbennn-
kap6a3uaa pacTBOPAIOT B 5,0 CM” YKCYCHOH KHCIOTHI, NPHIMBAOT 45,0 M’ 3THIOBO-
ro crupTa. PacTBOp roTOBAT Nepel HCIIOAb30BaHUEM.

1.7. IlpurorosieHHe rpaayHpOBOYHbLIX PacTBOPOB

7.7.1. 'panynpoBoyHble pacTBOpbl C MacCOB WECTHBAJIEHTHOIO XpoMa OT
1,0 no 8,0 MKr roTtoBAT B K0J10aX BMECTHMOCTBIO 25 cM’> B COOTBETCTBHMH C Tabu. .
Jina 3Toro ucnonb3yroT pabouunit pacrsop b.

N
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Tabanua 1

IIpuroroBnenne rpaxyupoBouHsbix pacrBopos (I'P) ¢ maccoh
HIeCTHBaNeHTROro Xpoma ot 1,0 no 8,0 mxr

 HomepIP [ Xom | I [ 2 [ 3 | 4 g_l
Macca Cr "8 25,0 cM’, MKT 0 1,0 2,0 4.0 6,0 | 8,0

O6béM pactBopa b, cMm 0 1,0 2,0 40 | 6,0 | 80

O6BbéM NHCTHILIHPOBAHHON BO- npumepto a0 20

apl, oM o ]

O6pém pazbaBnenuoit H,SO, I[To 0,5

1: 1), cm’ L

1:3), cm’ L _|
O6peM pacTBOpa MADEHHIIKAD- [Io 1,0

6a3Hna, cM

HUCTRINMUPDOBAHHAA BOJAA go METKH

OnTHYECKYI0 NIIOTHOCTL PaAYHPOBOYHBIX PaCTBOPOB H3MEDPSAIOT NPH [UIHNE
BoytHBl 530 HM B Ki0BeTax C TOJMIMHOH nornoiwarowtero cnos 30 MM B HHTepBale
BpeMeHH oT | 10 10 MMH mocne uX IPArOTORJICHUS.

7.7.2. I'panynpoBOUYHbie pacTBOPbH! ¢ MacCOH LUECTHBUIEHTHOTO XpoMa OT

8,0 1o 30,0 MXr roroBssaT B KOnOax BMECTHMOCTLIO 25 ¢M’ B COOTBETCTBHH ¢ Tabn.2.
HcnomsaytoT ans sroro pabounit pacreop B.

Tabnuna 2

NpuroTosacnue 1pajiynposoinsix pacrsopon (I'P) ¢ maccois
IMECTHBAJICHTHOIO Xpoma 071 8,0 - 30,0 mxki

Homep P Xon. | 1 2 3 a | 5 6

MaccaCrB250cm’, Mmxr | O | 8,0 | 10,0 | 15,0 |20,0] 25,0 Pé,o

" Obwéw pacrsopaB,ow’ | 0 08 | 10 20 [ 25 [ 3 ]

O0BbEM QUCTHIIIHPOBAHHOH BO- rpUMEpPHO 1o 20
IIbI, CM° F
O61ém pasbasnennoit H,SO, [To 0,5
1: 1), cM’ _ -
O61vém pasbasnennon H;PO, ITo 0,2
1:3),eMm L L
O6beM pacTBOpa AU EHHUNKAD- [To 1,0
fa3uga, cM A
JMcTHILTHpOBaHHAs BOJA Ho MetkH

e ek e
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OnTHYeCKYIO IJIOTHOCTh IpadyHpPOBOYHBIX PAaCTBOPOB H3MEPSIOT NPH IUIMHE
BoHBl 530 HM B KIOBETaX C TOJIIHHON NOIJIOMAIOMEro cliof 5 MM B HHTEpBase Bpe-
MerH ot | 10 10 MHH nTOCNIE AX IIPHIOTOBJIEHUA.

7.8. Onpeaenenne rpafyHpoOBOIHOH XapaKTePHCTHKH

['pagyHpoBKY NpPOBONAT MO TPEM NapajUieNbHLIM CEPHAM TIpalyHPOBOYHAIX
pacTBOpOB, ITPArOTOBNEHHBIX MO M.7.7. Kaxaell pacTtsop ABa pa3a 3anusaior B Kro-
BETY H (OTOMETPHPYIOT OTHOCHTEILHO XOJNIOCTOTO PacTBOpa, NOy4das TakuM obpa-
30M IBa 3HaReRHS onTHaeckoM MWIOoTHOCTH (D’ u D’’). Pe3ynbtarnl mns Tpéx cepuii

pacTBOPOB YCpeNHAIOT, II0JTydas 3HadeHHe ONTUIecKo# IUI0THOCTH (D, ), Iie MAAEKC
(1) COOTBETCTBYET HOMEPY I'PaXyHpOBOTIHOro pacrsopa nmo tabmue 1 nmu 2. Ha oc-
HOBE [MOJTYYEHHBIX HARHBIX CTPOATCA ABE FPpayHpPOBOYHBIE Xapakrepuctku: [ X-1
- nnq nvana3zona ot 1 no 8 Mxr u ['X-2 - mna auanaszona or 8 a0 30 Mxr.

["pamynpoBOUHYyIO XapaKTepHCTHKY NPENCTABILIOT B BUAE JIMHEAHOrO Ypas-
HEHHA:
D=A+Bm (1)

rne  D- onTHyeckas nJIOTHOCTH PAacTBOpa, H3MEPEHHAs OTHOCHTENBHO XOJIO-
CTOI'O pacTBOpa;
m - Macca MECTUBANeHTHOro XpoMa B 25,0 CM’ pacTBOpA, MKT;

A u B - xodpdumueHTtnl, onpeneiseMble METOAOM HaHMEHBIIUX
KBaJApPaTOB 110 (OpMyJiaM:

A=2m2D-2m)mD
ny m --(ZmI )2

roe  Di - OINTHuYECKas MIOTHOCTL i-ro FpaXyMpOBOYHOro pacTsopa (cpenriee
apH(METHIECKOE [10 TPEM CEPHIM IpayHpPOBOYHBIX PAaCTBOPOB);
i — HOMCD I'pallyMHpOBOYMHOrO pacTBOpA,;
N - KOJIMYECTBO IpalyMpOBOUYHBIX PACTBOPOB, N = 3 HIH 6

_nxmDym D
B o (3)

['panyupOBOYHAS XapakTEPHCTHKA NPU3HAETCH YIOBIETBOPHTEIBHOH NNPK BhI-
NOMTHEeHUH ycaopus o n.10.2.

(2)

8. BBINOJJHEHUE U3MEPEHHNH
8.1 Or6op npob

O16op npob cnenyer npoBoauTs B cooTBeTcTBUH ¢ [OCT P 50820-95 npu yc-
TAaHOBHUBIIEMCH TEXHOJIOrHUecKOM pexume paborel obcnexqyeMoro HCToOYHKKA Bblae-

JIEHHs 3arpA3HAIOMIMX BeliecTB B aTMochepy. Mecto ana otbopa npod BeIOHpPAIOT Ha
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NPAMOJHHEHHOM yJacTKe razoxoaa. [lpsmMondueneli y4acToOK JOMXKER HMeTh AJIHHY
He Me¢Hee 5-0 QUaMeTpOB ra3oxoja a0 Mecra otbopa npob H 3-4 muamMeTpos nocine
mecTa oTbopa npod. He cnemyer BriOuparh Mecto orOopa npob BONU3H 3aABHKEK,
apoccenelt, maddy3opoB, KONEH B BEHTHIATOPOB. CoOHpaloT cXeMy YCTaHOBKH 14
otbopa npol B cooTBeTcTBHA ¢ pHC.1. [TpoBepsioT cxeMy Ha repMeTHYHOCTh. BKIIIO-
YalOT JIEKTPOACIIHPATOpP, YCTAHABIMBAIOT pPacxXOoA T[a30BOro IOTOKA NPHMEDHO
15 ov/muH, 3aKPHIBAIOT BXOQHOE OTBEpPCTHE NMPoOOOTOOPHOrO 30HA3, NPY ITOM CO3-
JaeTcA paspexenue B ycraHoske. Eci B Teyenue 0,5 MHH nomiaBok poraMerpa aoc-
THT2€T HyJIeBOX OTMETKH, YCTaHOBKA cunTaerca repMernanoi. Orbop npob nposonar
NpH COO/MOeHHN nMpaBMia H30OKHHETHYHOCTH BO BXOMHOM CeHeHHHu IMpobooTbopHoro
30HAa. CKOpOCTh ra30BO3XYHIHON CMECH B ra30Xxofe ONpeac/siioT B COOTBETCTBHH ¢
I'OCT 17.2.4.06-90.

Pacqér BReobxomamoro o6péMmuoro pacxona rasa npa oTbope npodsl NpoBOAAT
Ha OCHOBE (opMYIH (4), MPEHUMAX BO BEMMaHKe, YTO OH AOJDKEeH cocTasiiTs 10 - 20

M /MEH.

3.14.d-10™ -W, -10-60
Ur _—— 4""'

=4,7110".d* . W, , (4)

rne U, - reobxompmpri 06BEMHELN pacxon rasa npu oTdOope H3 ra3oxoa,
d - nmrameTp cMeHBOro HakoHeynwKa (ot 3 go 10 mM),
W, - CKOpOCTB rasa B ra3zoxoje, M/c.

Ilocne nmpoxoxaeHua rasza 4epes BCO npobooTOOPHYIO CHCTEMY €r0 00BheM U3-
MERAETCR 3a CYET HIMEHEHHS TeMIepaTyphl H CONpPOTUBINIeHHE Y poTamerpa. OOnem-
HEIJ pacXof rasa, NPOXOAAIIHA Yepe3 poTamMeTp, pacCHUThIBAIOT N0 GOpMYyIJIe:

_ U\273+¢, (P£AR ) (5)

" (27344, \P-4P )

rae U, - 0ObEMHBINA pacxos rasa, IpOXOAALINA Yepe3 poTaMmeTp, M /MBH;
t, - TEMIIepaTypa rasa y poTaMerpa, °C;
P - armocdepHoe nasnennue, kila;
AP, - n36pITouHoOe fasnenne (+), paspexeHue (-) B razoxone, klla;
t. - TEMIIepaTypa rasa B rasoxone, °C;
AP,- paspexxeHHe y poTaMeTpa, Xlla.

t, A AP, onpenessIioT No oKa3saH!WAM TEPMOMETPA H poTaMeTpa f1ocie BKIToYe-
HUA 3/eKTpoacnmuparopa npH o06béMHOM pacxoze rasa Up. 3areM BBIMHCIAIOT (10
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(bopmyne 5 3HayeHHe U, ¥ BBICTaBJIOT €0 Ha pOTameTpe AA JajibHedmero otbopa
npo6sr.’

Ecmu pacuéTHOE 3HayeHMe pacxona MeHee 10 M’ /MMH, TO HEOGXOMIMO BKIIO-
YU Th B cxeMy oTbopa npob peoMerp crexnsHabIH naboparopunii no 'OCT 9932-75.
(Cxema nomxroderns peomerpa npusenera B TOCT P 50820-95).

Bpems otbopa HeobxonuMmo BbiGHpater ¢ Y4é€rom Tpebosanni [OCT
17.2.3.02- 7 8 TakuM obpazoM, 4yTOOL! 06BEM 0TOOpPaHHOA MPOOLI COCTABIST MPHEMEp-
Ho 300 am’. OGBEMHEIA pacxofi rasa y poramerpa HEOOXODMMO NOAAEPKHABATSH IO-
CTOSHHBIM B TE€YEHHE Bcero BpeMeHH otdhopa. 3aTeM yCTaHOBKY OoTkmodaior. Ocro-

POXHO M3BJIEKAIOT NAaTPOH MM QHILTP ¥ NMOMEINAIOT B OTAENLHBIA KOHTeHHep HIH
KOHBEPT.

8.2. IlepeBoa onpeaensemoro BellecTBa B pacTBoOp

8.2.1. Ecimu oTbop npobel npoBoawics Ha QWIBTP, TO €r0 OCTOPOXKHO 0CB0ODO-
XAAIOT ero oT QHIbTpolepXKaTens, Pa3sBOpauMBAIOT H MEPEHOCAT B TEpPMOCTOMHKHIH

CTaKaHYHK BMeCTHMoCThio 100 - 150 cm’. 3anusatorT 10 cM’ pacTBOpa CEpHOI KH-

CAOTH
(0,005MOnL/M?), CTARKT HA MIMTKY H JOBOJIST 10 KUIICHUS.

CoziepkuMoOcC cTakaHuuKa QuibTpytoT 4epe3 punbtp ™ CHIIA neHTa” nau yepes
CTEKJISHHbIA QHILTP B MEPHYKO KONOYy BMECTUMOCTBIO 100 cm’. Tpouenypy nosro-
PAIOT. 3aTeM 3aJMBAIOT B CTaKkaH4MK MHpumepHo 20 CM® ITUCTHJUTHPOBAHHON BOJbI,
CTaBAT Ha IUTHTKY, JOBOIAT A0. KHIIEHHH, OTQHILTPOBLIBAIOT B TY Xe Koi0y. l'Ipoue-
Aypy npoBoasT Tpu paza. CoaepxuMoe Kcmﬁbl OXaXZaT B npubasmumor 20,0 oM
pacTBOpa ruapokcuaa Hatpus (0,01 Mons/nm’). JIOBOAAT K0 METKH AMCTHILIHPOBAH-
HOW BOZOH, NONY4YEeHHBIH pacTBOP (NepBHYHLIH PACTBOP) NEPEMEIIINBAIOT.

8.2.2. Ecnu otbop mpobsl nmpoBOAMNCA B NaTPOHBI, OCTOPOXXHO H3BJEKAIOT
MHHLETOM CTCKJIOBOJIOKHO HJIH CTE€KJIOBATY HAJ TEPMOCTOHKHM cra.KqumcoM U no-
MELLAIOT €€ B ITOT CTaKaHvK. OnonackuBator marpor 10,0 cM’® pacTBOpa cepHoil
kucnotht (0,005 MOJB/OM’) ¥ CTaBAT Ha IUTHTKY. 3aTeM MOCTYNaloT Kak B 1. 8.2.1.

8.2.3. Xonocroit ouneTp (xonocrod narpoH) 0O6pabaTeIBAIOT AHANOIMYHBIM
oOpa3om, nosryvas NEPBUYHBIA XONOCTOR pacTBOP.

8.2.4. 3 noiroToBneHHOro MEPBAYHOro pacTsopa otupator 10,0 cM® H mo-
Mell[aloT B cTakaHyukK. [IposepaioT pH cpens! no yHHBepcam.Hon HHIAMKATOpHON OY-
Mare 1 py NOMOLLM pacTBOpa cepHo# kucnotb (0,05 MOnb/aM’) HITH MHIPOKCHAA Ha-
tpua (0,1 mons/mM’) nosoasr cpexy no pH = 6 (ob6beMm pacTBopa CepHOM KHCAOTH
WM FWJIPOKCHIA HATPHSA (PMKCUPYIOT). bepyT ABe MepHbie Kondn! (MapainensHbie ofl-
penenenns) Ans NpuroToBneHUs BTOPHYHOro pacTBopa B COOTBETCTBHH ¢ Tabn. 3, oT-
6upator no 10,0 cM’ NepBHYHOTO pacTBOpa, NOMEMAIOT B MCPHBIE KONGHI, 3aTeM CO-

' lns yno6c1Ba npu otbope npob Ha HCTOMHHUKE 3arps3HeHHs atMocdepsl AOMycKa-
CTC3 U3MEpEHKE CONpPOTHBRNEHUA (paspexenns) scedl cuctemnl 1ipoboorbopa ¢ Heobxonn-
MBIM YMCJIOM MAaTPOHOB B NaBOPaTOPHBIX yCNOBMAX, C nocaeayrotel Koppekruposkoit U,
yduTiBatowei AP, u t,.
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OTBETCTBYIOLIEE KOMHYECTBO CEPHOH KHCIOTH HJIH HAPOKCHAA HATpPHA, LOBOIAT AO
METKH AHCTHJUIMPOBAaHHOH BONOH, NepeMeImBaloT NOJydeHBHH pacTBop. llng ana-
N33 H3 KOKIOH KONOBI OTOHPAIOT &NTHKBOTH! B COOTBETCTBHH C TabiI. 3.

Tadbauna 3

IIposeaenne npobonoaroToBKH B 3aBHCHMOCTH OT AR2NA30HOB
0XKHAAEMbIX KOHUEHTPAIKA

OxuaeMeie 3HaUYEHUA MACCOBOI Ot 0,08 no Csruuie 2,5 no
KOHUEHTpAIHHA, MI/M’ 2,5 Mr/ M 100 Mr/m°
O61éM nepBUYHOro pacTBopa, CM 100,0 100,0

O61EM nepBUYHOro pacTBoOpa, B3ATOrO 10,0 10,0
JUIA HEHTpAITM3aIHUA, cM’

O6bEM BTOPUIHOrO pacTBOPa, CM 100,0

ATMKBOTA JUIA aBAJIM3a, CM 10,0 1,0

Kaxnylo anMKBOTY mNoOMemaloT B Konby BMECTHMOCTBIO 25 cM’, BHOCAT B

Konby (no 06néma 20 cm3) JHCTHIUTHPOBAHHYIO BOXY, 0,5 cM’ pacTBOpa CEPHON KU-
cnoThl, 0,2 cM® pacTBOpa dochopuoit xucnors, 1,0 e’ pacTBopa mubennnxapbasuaa
U JOBOAAT A0 METKH OUCTHJLUIMPOBAHHON BOAOH.

[lonyyaroT ananu3npyeMele pacTBOphI: XonocToM, Nel u Ne2 (napaniencHeie).
AHanu3snpyeMmble pacTBOpPbl QOTOMETPHPYIOT OTHOCHTENBHO XO/JOCTOr0 aHallOrHYHO
rpagy¥pOBOYHBIM pacTBopaM (cMm.n.7.8.) .

9. OBPABOTKA PE3YJLTATOB H3MEPEHUN

9.1. Briuncasior. cpelHee 3HaAYCHHE ONTHYECKON IUIOTHOCTH KadKIOro aHamH-
3UpYEeMOro pacTsopa no ¢opmye

(D' + D")
D=—7—70", (6)
2
rae D/n D/’ - pesynpTaThl nNapaUleJIbHBIX H3MEPEHHUH ONTHYECKOH MNOTHO-

CTH aHAJIH3UPYEMOro PacTBOPa, H3MEPEHHbIE OTHOCHTEIBHO X0N0CTOTO pacTBOpa.

9.2. Beiuucngior MacCcy WECTHBAICHTHOIO XpoMa B KaXJIOM AHAIM3HUPYEMOM
pacTBOpe 1o hpopmyne:

=2 7
m 5 (7)

10
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rie m -Macca MIECTHBAIEHTHOro Xpoma B 25 cM’ aHATH3HDPYEMOTO

pacTBOpa, MKT,
A 1 B - ko3¢ Prunentsl, Halfinenusie no popMynam (2) u (3).

9.3. BHYMCILTIOT CpeiHee 3HaueHHE MAcCCHl  INECTUBAIEHTHOrO XpoMa B
25,0 cM’ aHATH3UPYEMOro pacTBoOpa 110 GopMyJie:

m +m,
Mep™ y) , (8)

rie M, 4 m,; — Macca MecTHBAIEHTHOrO XpoMa B 25 cM’ aHAM3HPYEMOTO

pacTBopa Nel B Ne 2 | MKT.
9.4. Barmcnmot. 06seM orobparRoit npobst rasa (Uy, 1M’) no dopmyne:

U=Upx 1, 9)

rne Uy, - 00BeMHBIA pacxol rasa, MpoOXOAAIHHA 4epe3 poTaMeTp, oM’/ MH,
v - Bpems oTdopa npobrl, MUH.
O6beM orobparnof n0poOk ra3a Kk HOpMUILHEIM yCIoBUsM (U, M) TIPHBOAAT

no dopmyine:
. _ 23X U, (P-aP, }
" 1013x (2734 T ) (10)

roe P - armocdepHoe narnenue, klla;
AP, - pazpexeHHe (-) nepen acuupaTtopoM, klla;
T- TeMueparypa razosoif npoOkl nepea acnrpaTopoM, °C.

9.5. MaccoBy10 KOHLIEHTpAIMIO XpoMa mecTHBaIeHTHOro (C, MI/M’) B OTO-
6panHo# razoBoit npobe pacCYHTHIBAIOT MO PopMyIie:

m_-V,.V. m_ -V, -10
C"‘ - - : ’ (ll)

rne V,-00BéM BTOpHIHOTO pacTtBopa (25,0 vim 100,0 cM°);
V.- 066&M nepBHUHOro pacrsopa (100,0 cM’);
V, - 06béM aTHKBOTSI, B3sTOM Ha anamm3 (10,0 mmy 1,0 cv);
V, — 061bEM nepBHIHOrO PacTBOpa, B3ATHIN Mg HeATpam3anua (10,0 cM’).

11
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10. OOOPMJEHUE PE3YJIBbTATOB UBMEPEHHHA

PesyibTaT H3MEpeHU S 3a0UChIBAETCA B BHAE:

(C+0,25-C) mr/® (P =0,95) (12)

11. KOHTPOJIb TOYHOCTH PE3YJbLTATOB U3MEPEHMU

11.1. KOHTpPOAB CXOAHMOCTH pe3y/ibTaTOB H3MepEeHHH
ONTHYECKOH NJIOTHOCTH

Kontponp oCymecTBasSeTCa NpH NPOBEACHAH IPAXyHPOBKH, IPH aHaIu3e, NPH
[IEPHOJHYECKOM KOHTpOJE CTAaOUIIBHOCTH I'PaXyHPOBOUHON XapakTepucTHkH. KoH-
TPOJIMPYEMEBIM [IapaMeTPOM ABIISETCA pasMax IBYX pe3ysibTaTOB H3MEpPEHHH OrTHue-
CKOH ILIOTHOCTHM pacTBopa (pacTBOp OBXKHB! 3aIMBACTCH B KIOBETY), OTHECEHHOR K

CpelHeMY apH@METH4YeCKOMY. Pe3ynbTar KORTpOJS OPH3HAETCHS MOJIOKUTEJIBHBIM
[IPH BHUIONIHEHHH YCJIOBHA:

D' -D’
D

x100< 1 l$ (13)

re 1y - HOPMATHB KOHTPOJA, %o.
L = 5%

11.2. KoHTpPOAbL NOrpetIHOCTH NOCTPOEHH S
rpaayMpoOBOYHOH XaPAKTEPRACTHKH

KOHTpONb OCYILIECTBAAETCA NPH KAXAOH rpaynposKke. Pe3ynbTaT KOHTPOJIA
TPHU3HAETCH TIOJIOKUTEILHBIM TIPH BLINOJHEHUH YCIOBHS:

2[5, -(A-Bm,)]'x100

| e

rae  K,.- HopMaTuB KOHTpOJA, %;
D.- onrtH4eckas MNOTHOCTD 1- I'0 MpafyHpOBOYHOI0 pacTBOpa

(cpenHee apudMeTHUYECKOE pe3yNbTaTOB 110 TPEM CEPHAM M3MEPEHHH);

n - KOJHYECTBO I'payHpOBOYHBIX PaCTBOPOB; n=0 HIIH 5,
K;,= 3%.

5'I<I." ] (14)

12
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11.3. llepHoanueckuii KOHTPOIL cTAGHIBLHOCTH
rPAgYHPOBOYHOH XapPAKTEePHCTHKH

KonTponb cTabHILHOCTH rpafyHpOBOYHON XapaKTEPHCTHKH NMPOBORAT HE PEXe
OJIHOTO pa3a B KBapTal, a TaK )Ke pd CMEHEe PEaKTHBOB, MECTONONOXEHHA HOTOITEK-
TpPOKO/IopHMeTpa. KOHTPOJIE NPOBOAAT 1O ABYM KOHTPO/IBHBIM PacTBOPaM, MPHIO-
TOBNEHHBIM KaK I'paXyHpoBOYHbIe pacTBOPB! Ne2 M Ne5 mo 1abn. 1 u 2. Kourpons
TPOBOJAAT M1 KOKAOH rpanyHpoBOYHOA XapaxTepHcTuku. [Ipy koHTpone ocymecTs-
NA}0T NBE CepHH H3MepeHHUH (aBe MepHble Konbmi ¢ pactBopom Ne2 u NeS, xaxibiit
pacTBOp QOTOMETPUPYETCA ABAKIILI).

Pe3ynsTaT KOHTPOJIA NIPH3HAETCA NOJNIOXKHTEIBHEIM NPH BLIMOSHEHKH I KaX-
100 KOHTPONLHOTO PacTBOpa YCNOBUA:

im' —m,|

x100<K, (15)

m,

roe  Kp- HOpmarTHB KOHTpond, %;

m ., — pac4eTHOe 3Ha4YeHHe MacChl XpOMa MIECTHBAIIEHTHOIO B KOHTPOJIb-
HOM pacTBope, MKI' (CM. 110 T1abi. 4 1 5);

m” - cpelHee 3HaYEHHE MacChl XpOMa IIECTHBAIEHTHOTO [UIA ABYX CepHii
M3MEPEHHH, MKl (KaXZoe 3HadeHHE MacChl HAXOMHUTCS IO IpaTyHpPOBOYHOM
XapakTepUCTHKE, UCXOOS H3 pe3yIbTaTa U3MEPEeHHUH ONMTHYECKOH MJIOTHOCTH
K&K0r0 KOHTPOJIbHOro pacTeopa), K, =10 %.

11.4. KOHTPOJIL CXOAHMOCTH Pe3y/1bTaTOB H3IMePERHH MacChl
XpoMa HIECTHBA.IEHTHOFO B AHAJHIHPYEeMOM pacTrBope

KOHTpOoJIb OCYLLECTBAAETCA NIPH KAXKIAOM aHANIM3E,
Pe3ynbraT KOHTPO/IA IPH3HAETCA [OJIOXHUTE/bHBIM IIPH BLITIOTHEHHH YCAOBHS:

jm, — m)|

m'__p

x 100 R (16)

rae R - Hopmatus kouTpons, %, R = 15%;
m_, ~ CpeHee apHPMETHYECKOE pe3yNbTaTOB NapaulenbHbiX H3MEPEHUH, MKT.

11.5. KoRTpOAb NOrpemiHOCTH H3IMEPEHHH MAaCChI
XpOoMa IHECTHBAJIEHTHOI0, HAHECEHHOT0 Ha QHILTP

HaHHas KOHTPOJIbHAS OMepauMs MO3BOJET BBIABHTH IOTPELIHOCTH, BO3HH-
KaloIMe Ha CTaIMaX, CAeXyoKX 3a otbopoM npobsl. KoHTpoas ocyinecTBIMOT Ha
srane ocsoeHrss MBH, no tpeboBannio oprarusaumn, ocymecTsisalome# Haa3op 3a
atTecroBaHHRIMH MBH.

Jlo6aBxa xpoMa Ha QHILTp (B QUABTPYIOLIMH NATPOH) OCYINECTBIAETCA H3
pacTeopa, npurorasnusaeMoro Ha ocuoBe I'CO.

13
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Ot 3 g0 S e’ T'CO pacTBOpa MECTHBATEHTHOTO XPOMA MOMEINAIOT B MEPHYIO
xonby BMecTHMOCTEIO 100 CM’ M ZIOBOIST 10 METKH JHCTAJUTHPOBAHHON BOOOH, pac-
TBOP [IEPEMEINUBAIOT.

Hna ananu3za ga ocuose ['X 1 3 pactBopa oTOHpaioT nmunerkoi 2-5 cM” H TIO-
MEILAIOT B MEPHYIO Konby BMecTHMOCTbIO 100 cM’, JOBOAAT A0 METKH TACTHIIIIUPO-
BaHHOH BOJIOH, pacTBOp NepeMEUIHBAIOT.

Jlns ananu3a Ha ocHoBe I'X 2 u3 pacrBopa orbHpaloT nunerkoit 10-20 cm’
aJIMKBOTHI H ITOMEINAIOT B MEPHYIO Koiby BMecTMOCThIO 100 CM°, MOBOIST O METKH
DZUCTHLAHPOBAHHON BONOH, PaCcTBOp NEpPEMEILHBAIOT.

OunbTp KK NaTPOH MOMEWAIOT B TEPMOCTONKHH CTakaHYMK. M3 noiry4yeHHoro
pacTBopa oTOHpatoT nunerxo# 1,0 cM o PaBHOMEPHO (XaIUIAMH) HAHOCAT Ha PHIILTP
WIH B NIATPOH, HAXONAWMUIHCS B cTakaHauke. | OTOBAT ABE NapannenbAsle npobsl. 3a-
TEeM NPOBOASAT aHAJTN3 B COOTBETCTBHH C MeETOAHKON 1. 8.2.

Maccy mecTHBaeHTHOIO XpOMa, HAHCCEHHOI0 Ha QHALTP (mg, MKr), paccyu-
ThIBAIOT NO QOpMYyIie:

Mo 100 x100

(17)

rae  Cpe - MaccoBas KOHUEHTpAUMA XpoMma LIECTUBANEHTHOrO COrflacHo rnac-
nopra Ha sksemmsp I'CO, Mr/ am” (Mkr/cm®),
Vieo - 065eM ['CO, oT6MpacMelil nHIIeTKOM, M,
V, - 06beM anuKBOTHI, MoweuInii Ha pa3basneune I'CO, cm’,
V, - 00bem pacTBOpa HaHECEHHOr 0 Ha QUiIbTP (ITaTpoH), CM”.

Pe3ynbTaT KOHTPO/IA CUMTAETCA NOAOKHTENEHBIM (115 Kaxpo#dl ['X) npu Bbi-
MONHEHHH YCIIOBHA:

—-100 <K, (18)

rae K, - HopMaTHB KOHTpONsA, %,
m., - CpelHee apuPMETHUECKOE PE3YTBTATOB ABYX Napaliiesib-
HbIX aHAJIN30B ( M), M 3), MKT,
M), - MAacca XpoMa IMIECTHBAJIEHTHOTO, MKT, JBYX NapanneibHbIX
m_-V,-10
V

a

aHAH30B PacCYKTHLIBAETCA 10 GopMyne: m ), =

o603Hauenua cM. popmyna 11, K,, = 18 %.

14
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CXEMA OTBHOPA IIPOB

1 — npo6ooTOopHEIH 30HA, 2- KAUTHOPOBaHHBINH HAKOHEMHHK, 3- NaTPOH
co cnoeM QuabTpYlomero Matepuana, 4 — puinstp AQA, 5 - U-06pa3Hblit MaHOMETD,
0 — cocyn ¢ TepMOMETPOM H CHITHKareneM, 7 — acnuparop, § — razoxon.
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CBHUAETEJILCTBO
CERTIFICATE
OF COMPLIANCE

Ne 06 arrecraiyvtu MBH

Ne 2420/86 - 99

MeTonrka BHIMOJIHCHHA H3MEDEHHWH MacCOBOH KOMIIGHTDALIMH
XpOMa MECTHBAICATHOIO B MPOMBINUTEHHEIX BHIOpOcax, paspaboTannas
HHH «At™ocpepar (194021, Canxr-Tlerep6ypr, yn.KapOrimesa, 7)
perNaMCHTHPOBaHHAA B JOKYMERTe “MeTonnka BLINOMHEHHS R3Mepe-
HHH MacCOBOM KOHUEHTPAUMH XPOMA IIECTHBAJIEHTHOIO B NPOMbILL-
JieHnnix Bbibpocax oromerpsticckum merouom» (CLIG, 1999 ) aTre-
CTOBaHA B COOTBETCTBHHU ¢ [ OCT P 8.563-96.

ATTeCTalsl OCYINECTBICHA NO Pe3Y/bTaTaM METPOJIOrHYECKON
3KCNEPTH3IW MaTepHAIOB 1o paspaborke MBH.

B pesymprare arrecrammu MBH ycranosneno, wro MBH coorser-
CTBYET NPEABLABICHHbIM K HEH METPOJIOrHYECKMM TpeboBanvaM K obna-
AQCT OCHOBHBIMH METPOJIOrHYECCKHMH XaPaKTEPHCTHKAMH, MPHBEACHHbI-
MH Ha 00OpOTHOI CTOPOHE CBHAETEALCTBA.

Hara Beinauu cBHAeTEnnCTBa 29 HOAGPa 1999 1.

Pyxosoaurens naGoparopun

I ocynapcraeHn»Ix 3Ta/IOHOB B
00/1aCTH aHANTMTHYECKHX A3ME
ZSCIAL SN
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MeTponornueckne xapakrepuctuku MBHU:

HAManazod HiMepeHHH MacCOBOR KOHUEHTPAlUMH XPOMA LIECTHUBAIEHTHOrO:
or 0,08 00 100 mr/m’,

['paHKuUBI OTHOCHTENbHON NOrPEIIHOCTH PE3y./ibTaTa usmepenuit ( npu zobe-
puTennHOn seposTHocTH 0,95) + 25 %

HOpMaTIBbl KOHTPOA TOUHOCTH PE3YNILbTATOB M3MEPEHHH:

_-q_

Haumenosanue one- | Ne nyux- | Konrponupyemaa  xapaxrepu- | HopmaTus kou-

patuu T2 B [0~ | CTHKA Tpons
KYMEHTE
F Ha MBH L
KOHTpOAL  ¢xoaumo- | 10.1. paizMax ABYX 3HaueHWH OMTuUye- Te=5%
| CTH pe3ynbTaToB H3- | CKOH MNOTHOCTH pacTrsopa (npu
MEPEHHH OITHYECKOHN rpanyvpoBsKe, aHanu3e, XOHTpo-
NAOTHOCTH ne) OTHECEHHLIR K CcpenHemy
apHPMETRUECKOMY
L o | (s P=095) o .
KQHTPONE norpewHo- | 10.2. XaAPAKTEPHCTHKA, BhidHCACMAS | K.=3%
CTH NOCITPOLHUN rpa- | | no.10.2. MBH
AYMPUBOYHON Xapak- |
1EDHCTHKH
koHTponb  crabunb- | 10.3. MOIynb OTHOCHTENILHOrO 07- | K= 10 %
HOCTH [pagyMpoOBOY- KIIOHEHHS Dpe3ysibTaTa H3IMepe-
HOH XapaKTepHCTHKH HHHA MacChl XpOma lOeCTHBa- |
JIEHTHOrO B 25 CM’ KOHTPOMBHO- |
ro pacrsopa OT PpPacyéTHOrO

3HAYCHHUA
KOHTpPOAL ¢xoanmo- | 10.4, pa3Max nByx 3Ha4YeHHH maccn, | R=15%
CTH pe3yabTaTOB H3- OTHEeCEHHBIR K cpenHemy apHd-
MEPCHHI MacChl Xpo- MeTHueckoMy (ak P = 0,95)
Ma LUECTHBANEHTHOTIO
B AHATHIUPYEMOM
_pacTsope ] - |
kowTpon,  norpew- | 10.5. MOOYAb OTHOCHTEALHOro ot- | K.=18%
HOCTH WIMEPEHUH | KIIOHEHUA Pe3yNbTaTa H3IMeEpe- | l
MacChl Xpoma LeCTH- HHH MacCbl XpOMa LUIECTHBA- |
BAJI€HTHOrO,  HaHe-

HOINO 3JHAYCHHA

NEHTHOro Ha PUALTPE OT 3agaH- | ]

| CEHHOro Ha @nb

e
Benywni HayyHbil COTPYIHHUK VR AR ey I' P Hexmxosckuii

.
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OEIEPAJIBHAS CITYXBA 10O IKOJIOTHYECKOMY, TEXHOJIOTUHECKOMY
U ATOMHOMY HAI30PY

Hay4uHo-HccnegoBaTeIbCKHH HHCTHTYT OXpaHbl aTMOC(EepHOro Bo3ayxa
HHH ATmocdepa

BEPKIIALO:

r' 35, Muisies
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JlononHeHus U U3MeHeHHu

K «MeToaHKe BBIMOIHEHHA H3IMEPEHHH MaccoBoH KOHLEHTPaUHH Xpoma

IECTHBAJIECHTHOI0 B MPOMbIULIEHHBIX BbIOpocax poTOMETPHYECKHM METOAOM)
INHA P 13.1.31-02

B coorBerctBun ¢ ['OCT P HCO 5725-2002 «TouHocte (NpaBUILHOCTL H
NPSUH3INOHHOCTE) METOAOB M pe3yJbTaTOB H3MEPCHHII» HUXE NEpevuHCISHHBIE paznensl
METOLHKH YHUTATh B CIIEQYIOLUECH DENAKLINH:

1. XapakTepHCTHKH NOrpeniHOCTH H3MEpPEeHH I

PacuinpeHHasi HEONpeaeeHHOCTh H3MepeHHit (npu ko3p@uureHTe oxparta 2): 0,25 C, rae
C — pe3ynbTaT M3MEpeHHH MacCoBOH KOHLIEHTPALIHH XPOMa LIECTHBANEHTHOTO, MI/M>.
IIpumeuanue: yxka3aHnas  HEONPeOeNeHHOCMb  UIMEDEHUU  coomeemcmeyem  cPaHUYaM

omrocumellbiou nozpewnocmu 1 25 % npu ooeepumenvrou eepoamuocmu (,93.
CTaHgapTHOE  OTKJIOHCHHE TMIOBTOPSEMOCTH  PE3yAbTATOB H3MEPCHHH  MAacCOBOH
KOHUEHTPaUXK XpoMa LIECTHBAICHTHOTO, MTOJIYYEHHOE Ha HCKYCCTBEHHBIX CMECAX (BhIPA’KEHHOE

B OTHOCHTENLHOH Gopme) o, = 5 %

10. KoHTpOAb TOYHOCTH Pe3y/ibTaTOB H3IMEPEHHH
10.1 [IlpoBepka IDpPHEMIEMOCTH BBIXOJAHBIX CHIHaIOB (OTOINEKTPOKOIOPUMETPA,

[MONYYEHHBIX B YCIIOBHAX NNOBTOPAEMOCTH
KonTponupyeMbiM napaMeTpoOM ABSETCA pasMax IBYX 3Ha4€HHH ONTHYECKOH MITOTHOCTH

pactBopa. [IpoBepka OCYHIECTBISETCS NPH NPOBEACHHK TPAAYHPOBKH, IIpH TIEPHOXKHYECKOH
IpOBEpKe IpaflyHPOBOYHON XapaKTEPHCTUKH M MPH [IPOBEACHHH aHAIM30B. Pe3ynbTaT MpOBEPKH
[IPH3HACTCS NMPHUEMIIEMBIM IIPH BBIIIOJHEHHH YC/IOBHUS!

D-D
D

rJie: Tgy - HOPMaTHB B OTHOCUTENbLHOW hopMe (omyckacMoe pacxoXXIeHHE pe3y/bTaToB
M3MEPEHHH ), COOTBETCTBYIOLIHHA BepOATHOCTH (,95;
Tp — 5 %;

x100 < 7, (12)



D/, D" - makcumanbHOE M MHUHHMMANbHOE 3HA4YEHHS ONTHYECKOW MJIOTHOCTH pPacTBoOpa,

€.0.11;
D - cpeanee apudMeTHYECKOE 3HAYCHNE PE3YJIbTATOB U3MEPEHHH ONTHUYECKOH MIOTHOCTH

pacTBOpA, €.0.1.

Ecnu peaynsTaThl H3MEPEHUH HE YIOBIETBOPAIOT YKa3aHHOMY YCSIOBHIO, TO HEODXOAHMMO
[MpOBEPHTH MCNPABHOCTS NpUOOpa.

10.2 T[IpoBepka npHEMAEMOCTH T[PalyupOBOYHON XapaKTEePUCTUKH, FONYYEHHOH B
YCJIOBUAX MOBTOPAEMOCTH
[‘panyMpoBOYHas XapaKTepHUCTHKA MPH3HAETCA MTPHEMIIEMOH NPH BBINTOJIHEHKH YCJIOBHA!

z[ﬁ —(4 - Bm)f x100° )

(n - 2)>< Znﬁ' \

\ ,

roe: Kr - HOpMaTHB B OTHOCHTENBHOU (opMe (CTAHAAPTHOE OTKJIOHEHHUE DE3yNbTATOB
MU3MEPEHHH ONTUYECKOH IUIOTHOCTH pacTBOPOB B CEPEAMHE UIKAJIbI), COOTBETCTBYIOWUN
BEpOATHOCTH ,93;

K,=3%;

1_),. - OfITHYECKAs MIOTHOCTH | — M0 FPAaAYMPOBOYHOr0 pacTBopa (cpeiHee apuPMETHYECKOE

3HAYEHUE PE3YNbTATOR MO TPEM CEPHAM HUIMEPEHKH) OTHOCUTENIBHO XOOCTONH NMpolbl;
N - KOSMYECTBO IrPafyHPOBOYHBIX PacTBOpoOB; n=6, 3.

K (13)

Ecnu pe3yabTaThl H3MEpEHHH He YAOBNETBOPAKOT YKA3aHHOMY YCAOBHIO, TO HEOOXOAHMO
MpOBEPUTE YKCTOTY MNOCYABI H COOTBETCTBHE MNOCYABl H pPEaKTUBOB CTAHAAPTAM HIM
TEXHUYECKHM YCAOBHAM. 3aTeéM TrOTOBAT JAONOJNHHTENbHO [BE CEPUM TpaLyHPOBOYHBIX
pacTBOpPOB, TMpOBOAAT HM3MEPEeHHWAs W MPOBEPAIOT  MPHEMIEMOCTb  pafAyHPOBOUYHO
XapaKTEPHCTHKH [10 BCEM MATH CEPHUAM,

10.3 TTepuoauyueckuit KOHTPONbL rPAAYHPOBOHHON XapaKTEPHCTHKH
KoHTponb rpamyupOBOYHON XapakTEpHUCTHKH NPOBOAUTCA HE PEXE ONHOro paza B

KBapTaj, a TaK Xe€ [IPU CMCHE pPEakKTHBOB, MECTa NOJOXEHHs (PoTOINEKTpOKOIOpHUMeTpa. Jins
MPOBENEHHUS  KOHTPOSA  HCHONB3YIOTCS [OBa  KOHTPOMBHBIX  pacTBOPa, KASHTHYHLIX
rpaayMpoBOYHbIM pactBopaM Ne 2 u Ne 5 B cooTBeTcTBHM ¢ Tabn. 4 u 5. KoHTpoas npoBoaaT
AN KaKQOH rpanyHpOBOUHON XapakTepucTUkH. [IpH KOHTpOne OCYWEeCTBAAIOT ABE CEPHH
H3MepeHHH (ABe MepHble KonObl ¢ pactBOpoM Ne 2 u Ne 5, kaxaeiii pacTBOp nojeepraercs
$OTOMETPHUECKOMY aHANIM3Y ABAXKAbI).

Pe3ynbTaTt KOHTPONA NPH3HAETCH YAOBAECTBOPUTENLHBIM NPH BBINOJIHEHHH YCIIOBUS:

*
Im' —m,

x100<K, (14)

m,

rae: K, - HODMATHB KOHTPONS B OTHOCHTENbHOH ¢opme (HONYCTUMOE pacXOXAEHHE
pE3YALTATA UIMEPCHHUSA C ONMOPHLIM 3HAYEHHEM }, COOTBETCTBYIOLWUH BeposTHOCTH (,95;

Kp= 10 %;

my — pacyeTHOE 3HAYECHUE MAcChl XpOMa LIECTUBAJIEHTHOTO B KOHTPOJLHOM pacTBope (CM.
tabn. 4 u 5), MKr;



m’- cpelHee 3Ha4YeHHEe MacChl XpOMa IIECTHBANEHTHOrO IS ABYX CEPHI H3MEDPEHHHR, MKI
(KKAOE 3HA4YeHUHE MaCChl HAXOAHTCA MO TIpagyHpOBOYHON XapaKTEpHUCTMKE, HCXOAA H3
pe3y/IbTaTa H3MEPEHHI ONTUYECKON MIOTHOCTH KaXXAOro KOHTPOJIBHOIO PpacTBOpa).

Ecny pe3ynsTaTsl H3MepeHUit He YHOBIETBOPSIOT YKa3aHHOMY YCAOBHIO, TO HEOGXOIHMO
[IPOBEPHUTh 4MCTOTY MOCYObl M COOTBETCTBHE MOCYABI M pPEaKTHBOB CTAHAApPTaM WM
TEXHHYECKHM YCIOBHAM, 3aTEM IIPHrOTOBMTE AOMONHHTEALHO MO ABAa KOHTPOJLHBIX PacTBODA H

[MOBTOPHUTL MPOBEPKY.

10.4. KoHTpons npaBWIBHOCTH  HM3MEDEHHS  KOHLEHTPALUM  Macchl  Xpoma
HIECTHBAJCHTHOTO B aHAJIU3HPYEMOM PacTBOPE
KOHTpOAE NMPaBHALHOCTH H3MEPEHHA KOHUEHTpAUMK MacChl XpoMa IIECTHBAJIEHTHOrO B
pacTBOpPE OCYLUECTBJACTCA NPH CMEHE peaKTHBOB, Ha 3Tane ocBoeHus MBH, no tpebosanuio
OpraHH3alliy, OCYWECTBJAIOUICH HaA30p 3a arrecToBaHHbIMH MBH. Pesyastar koHTpoOns

HPHSHELETCH YAOBJICTBOPHTCIBbHDBIM ITPH BbINIOJHCHHH YCITOBHA.!

T "™ 100< R (15)

mcp

rae: R - HOpMaTHB KOHTPOJIS B OTHOCHTENbHOW Qopme (JOMYCTHMOE pPacXOXIACHHE
pe3yAbTaTOB H3MEPEHHH C ONOPHbBIM 3HAaYE€HHEM), COOTBETCTBYIOLLMI BepoaTHOCTH 0,95;

R=15%;

my, Mz — 3HAYEHHA MAcC LECTHBANIEHTHOrO XpoMa B NapaeAbHbIX H3IMEPEHHAX, MKT;

m,, - cpeHee apHPMETHYECKOE 3HAUCHHE PE3YIbTATOB NAapa/UIENbHBIX H3MEPEHHM, MKT.

Ecnn pe3ynapTaTht H3MEPEHHH HE YOOBJIETBOPAIOT YKa3aHHOMY YCIIOBHIO, TO HEOGXOOUMO
MPOBEPHTbL 4YHCTOTY MOCYAbl H COOTBETCTBHE MNOCYABI W pPEAKTHBOB CTAHAAPTAM MM
TEXHHYECKHM YCJIOBHAM, 3aTE€M MNPHIrOTOBHTL JONOMHHUTENBHO ABAa KOHTPOMBHBIX PacTBOpa M
[POBEPKY MOBTOPHT.

10.5. KoHTposnb nNpaBUNBHOCTH H3MEPEHHIT MacChl XpOMa [UECTHBAJIEHTHOTO,
HaAHECEHHOTO Ha DUABTD

JaHHas KOHTpPOJbHas Onepalus fO3BOJACT BLIABUTH NMOrPELIHOCTH, BO3HUKAIOILME HA
CTaAuAX, CNeaymoUHX 3a oTbopoM npodsl. KoHTpOoib OCymIecTBASIOT Ha 3Tarne ocsoeHus MBH,
o TpeOOBaHMIO OpPraHH3alMH, OCYLIECTBAAOLWEH HAA30p 3a aTTecToBaHHBIMH MBH.

HobOaBka WIECTHBAIEHTHOro XpoMa Ha GuAbTp (B GUABTPYIOLIME NATPOH)
OCYILECTBIACTCA U3 pacTBOpa, NpUrorasauBaeMoro Ha ocHose ['CO.

Ot 3 g0 5 emM® I'CO pacTBOpa IIECTHBAICHTHOTO XpOMa NOMELAIOT B MEPHYIO KONGY,
BMECTHMOCTbIO 100 cM® W JOBOAT OO MeTKy AUCTWIIHPOBAHHOK BOLOM, pacTBOp
MEPEMEILHBAIOT.

g ananu3za Ha ocHose ['X | u3 pacTBOpa OTOMPAOT NMNETKOM 2 — 5 CM’ aNMKBOTHI M
MOMELAT B MEPHYIO KOOy BMECTHMOCTBIO 100 cM’, 10BOZAT 4O METKH OUCTUNITUPOBAHHOMN

BOAOH, pacTBOp NepeMelluBaloT,

Ilns ananu3a Ha ocHoBe I'X 2 U3 pacTBOpa oTOHpaioT mumetkoit 10-20 cM® aIMKBOTSI M
NOMEILAIOT B MEPHYIO KONMOY BMECTUMOCTRO 100 CM> , IOBOJST A0 METKH AHMCTHIUIHPOBAHHOM
BOLOH, paCTBOp NEpEeMELLUBAIOT.

DUILTP WK NATPOH NOMELLAIOT B TEPMOCTOUKUH cTakaHUMK. M3 nonyyeHHOro pacteopa
orOuparor nunerxoit 1,0 cM” PABHOMEPHO (KamdMH) HAHOCAT Ha (UILTP WIW B MaTPOH,
HaXOMLIHMHCA B cTaKkaHYKWKe. [0ToBAT ABe napasnnensHble npoObl. 3aT€M NPOBOAAT AHANIN3 B
COOTBETCTBHH ¢ 1. 8.2 METOHUKH,




Maccy wecTHBaNEHTHOrO XpoMa, HaHECEHHOro Ha QHJIBTP (My, MKI) PacCUHTHIBAIOT 1O

dopmMmyne:
_ C,, %V, % VE xV,

100x100

Mg

(16)

rae. Ceo = MAcCCOBas KOHLUCHTPALMA XpOMa LIECTHBAJIEHTHOrO COMIaCHO Nacnopry Ha
sxkzemrap ['CO, mr/ am° (MKr/cm?);

Vieo - 06beM 'CO, oT6HpaeMbiii MUNETKOMH, CM”;

V, - 06beM aMKBOTSI, Mowe AU} Ha pas6asnerue I'CO, cMm;

V,— 06beM pacTBOpa HAHECEHHOr o Ha QUABLTP (NMaTPoH), cM”

Pe3ynbTaT KOHTPONA CUUTAETCA YAOBACTBOPUTENLHBIM (And Kaxaod I'X) npH
BLINOAHEHUH YCNOBHS:

i .
m¢_m cp

100 <K, (17)

m,

rae: Ky - HOpMaTHB KOHTpOJIA B OTHOCHTENbHON (opMme (ZOMYyCTHMOE pacxOoXIeHHE
pe3YNbTATOB H3MEPEHHUHA C ONOPHELIM 3HAYEHHEM), COOTBETCTBYIOLHHA BEpOATHOCTH 0,95;

K, =18 %;

m’ ¢, - CpeaHee apudMeTHUeCcKOoe 3HaUEHHE Pe3yNbTAaTOB ABYX Napajule/AbHbIX aHANH30B

(m®, m"), Mkr;

m’| 2 - Macca XpoMa LIECTHBAJIEHTHOrO B IByX NapajiieNbHbix aHanu3ax (MKr), KoTopas
pacCHHUThIBACTCA N0 PopMmyie:

m,-V,-10
V

a

[ ]
m2

(o603HaueHus cM. popmyna 11).

IIpy nocTosHHON padoTe pPEeKOMEHOYETCA PErHCTPHUPOBATL PE3yNAbTaThl KOHTPOAA HA
KOHTPONBHBIX Kaptax, pykosoacteyace [OCT P HCO 5725-6-2002. B stoM cnyuwae
HOpMaTHuBbl, YKasaHHble B MBU, Hcrnonb3yioT B kKaueCTBE NepBOHAYAILHBIX NPEAE/IOB ACHCTBUA,
KOTOpbBIE 3aT€EM KOPPEKTHPYIOT 10 HAKOIUIEHHBIM B 1a00paTOpHU JaHHBIM.



