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Heco6nogeHune crtaHgapTa npecnesyercs no 3akoHy

Hactosawwuii cTaHgapT ycTaHaBnMBaeT aTOMHO-abCOPOLMOHHBIA H
nonsiporpaduuecknin - (Npu maccosoii  fone ot 0,00005 fo 0,0005%)
METOAbl OMpefeNieHns Xpoma, aTOMHO-abCOPOLUMOHHBIV (NpW MaccoBOW
pone 0,00002 go 0.0005%) meTtop onpefeneHns KagMus B Meau Mapok
MOOk, M006 B cooTsetctBumn ¢ FOCT 859.

MeTofbl MOTyT ObITb MPUMEHEHBI ANA ONPEeAeneHns Xpoma U Kaj-
MuUs B Mean apyrux mapok no FOCT 859.

1. OBLWMWE TPEBOBAHUA

1.1. Obwwme TpeboBaHMA K MeTogam aHanmsa no MOCT 22306.

12. OT60p ¥ MoOAroToBKa MNPO6 K XUMWUYECKOMY aHanmsy —no
FOCT 24231. Cnocob ot6opa npobebl, macca npobbl —mno MOCT 5-16.
FOCT 193

1.3. J1\accoByto JONHO XpOMa W KagMusi ONpPeaensitoT He MeHee ueM
no ABYM HaBeckam Megn. OJHOBpPEMEHHO C MNpOBEAEHVEM aHanunsa c
TEX XXe YCMOBUAX MPOBOAAT ABa KOHTPOMbHBLIX OMbiTa ANS BHECEHMS
COOTBETCTBYHOLLE/ MONPaBku B pe3y/bTaT aHanv3a, BblunTas 3HaueHue
KOHTPO/IbHOrO ONbITa U3 pe3ynbTaTa ONpeaeneHns rpyu aHanunse npoodbl.

14. 3a OKOHYaTe/NbHbIi pe3ynbTaT aHanuM3a MPUHUMAKT CpefHee
apudmMeTnyecKoe pe3ynbTaToB ABYX NapasifefibHbiX OMpeaeneHuii.

UncnoBoe 3HaveHue pesynbTaTa aHanuM3a [O/MKHO OKaH4YMBaTbCH
UMpoin Toro e paspsaga, YTO U 3HaYeHWe [OMYCKaeMoro pacxoxne-
HVS pe3ynbTaToB MapannenbHbIX ONpefeneHuid, ykasaHHbIX B MeTo-
[ax aHanusa.

M3paHve oduumnansHoe Mepeneuartka BOCnpeLeH»

© W3pgatenbcTBO cTaHgapTos, 1989
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15. TepMmuHbI, KacarolimMecs CTeneHW Harpesa Bofbl (pacTsopa) u
MPOJO/MKUTENLHOCTM OMepauuii, NpUMeHaOT B cooTseTcTBUM ¢ TOCT
27025.

16. KOHTpO/Ib NpaBu/IbHOCTM pe3y/ibTaToB aHasn3a OCYLLeCTBNAIOT
HO CTaHAapTHbIM 06pasuam cocTaBa Mefy NGO KaTeropuM uam Me-
TogoM pobasok no MOCT 25086.

Pe3ynbTaTbl aHanusa CUYWATAOT NPaBU/IbHbLIMKU, eCcn BOCMPOU3Be-
[leHHas maccoBas [0Ns [aHHOro KOMMOHeHTa B CTaHAapTHOM ob6pasue
OT/INYAETCS O aTTeCTOBAHHON XapakTepucTuku He 6onee yem Ha 3Ha-
yeHue 0,71/3. KOTOpPOe MPUBOAMTCA B METOAE aHanusa.

Mpn uncrnonb3oBaHUM MeTofda [06aBOK pe3ynbTaTbl aHanM3a cuyuTa-
l0TCA NpaBW/bHbIMK, €CNN HalfleHHOe 3HayeHue [06aBKW OTNMYaeTcs

OT BBEAEHHOI0 ero 3HayeHus1 He 6onee yem Ha 0,71 K £)?4 /3? | roe
D, n Dt —pgonyckaeMble pacxXOXAeHUs [BYX Pe3ynbTaToB aHaiusa
Ans Npobbl U Npobbl ¢ 06aBKOV COOTBETCTBEHHO.

1.7. Tpe6oBaHnsi 6e30MacHOCT NpU  BbIMOSHEHUW aHA/IM30B — MO
FOCT 13938.1.

2. ATOMHO-ABCOPBLMOHHbLIA METO[, OMPELENEHNA XPOMA

21. CywHoCTb MeTOfja

MeTog, OCHOBaH Ha WM3MEpPeHWN MOr/OLEHNS PE30HAHCHOW  NUHUK
Xpoma npu AfimHe BoOMHbI 357,9 HM NpWU BBEAEHUWM aHaNU3Mpyemoro pa-
CTBOpa B Mnams aHeTn/eH-BO3AyX Moc/ne OTAeNeHUs Meau 3MeKTposu-
30M.

22. AnnapaTtypa, BCnoMoOraTefibHble YyCTpoOlicTBa,
nocyfa

ANeKTPONnN3Has YCTaHOBKa MOCTOAHHOMO TOKA.

AnekTpobl 13 nnatuHbl cetyatble no FOCT 6563.

ATOMHO-abCOPOLMOHHBIV CMEKTPOGOTOMETP HO60ro Tmna.

Jlamna ¢ nosibiIM KaTtoAoM Ha XpoM.

AuetuneH no TOCT 5457.

Komnpeccop BO3AYLUHbIN.

Becbl nabopaTtopHble aHaMTUYeCKne No6oro Tuna 2-ro Knacca Tou-
HOCTW C MmorpeLwuHocTbio B3BewmnsaHusa no MOCT 24104.

Konbbl mepHble 2—100 (1000)—2 Ho TOCT 1770.

Mpobupka mepHaa M-2—10—0,2 XC no MOCT 1770.

CrakaH H-1—250 (400) TC no NOCT 25336.

Munetka 7—2—10 no NOCT 20292.

2.3. PeaKTuBbl M pacTBOpHI

Kncnota a3oTHas ocoboii unctotel mo MOCT 11125 wam kncnota
asotHas no MOCT 4461 (NpoKWMMAYeHHble [0 YAANeHUs OKCUAOB a30-
Ta WM MNeperHaHHble B KBapLeBoM annapaTe) W pasbasneHHas 1: 1

Kwncnota consHas oco6or umctoTbl no FOCT 14261 wnm kucnota
consiHaa no MOCT 3118, pasbaBneHHas 1: 1
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Kucnota cepHas ocoboii umctotel no FOCT 14262 wnmn kucnoTta
cepHas no FOCT 4204, pas6aBneHHas 1: 1

Kanuii gByxpomoBokucibiii no TOCT 4220, nepekpHCTanNIn30BaH-
Hbli M BbICYLUEHHbI [0 MOCTOSAHHOM MacCbl Mpu  TemnepaTtype
140—150°C.

Xpom no MOCT 5905.

Megb no MOCT 859.

Xpomat Kanusa no MOCT 4459.

Boga guctunnmposaHHaa no TOCT 6709. 4ONONHUTENBHO OYULLEH-
Has MeperoHKON B KBapLeBOM annapate (MM CTEKISHHOM npubope»
no FOCT 4517.

Bopopoga nepekucb no FOCT 10929 ctabunm3vpoBaHHas.

CTaHpapTHble 06pa3ubl COCTaBa MeAy C aTTeCTOBaHHON XapakTepu-
CTUKON XpoMma (Kagmus).

24. MoproTtoBKa K aHanusy

2.4.1. TlpuroToB/ieHne CTaHAaPTHbIX pacTBOPUB

Pactsop A

MeTog 1 HaBecKy [BYXPOMOBOKWCIOro Kanus maccoii 0,2828 r,
npeaBapuTeNibHO NEePeKPHCTaN/IM30BaHHOIO0 H BbICYLLEHHOrO, Nnomella-
10T B CTakaH BMecTuMocTbio 100 cm3, npunmeaioT 20 cM3 BOAbl H nepe-
MeLUMBAIOT A0 PacTBOpeHMs HaBecku. 3aTem A06aBnst0T 1cm" cepHOi
KMCNOTbI W, NOCNe OXNaXAeHws, NPWUAMBAIOT Mepekucb BOAOpoAa [0
npekpaweHns 6ypHoro BblgeneHns rasa. OCTaBASOT MPU KOMHATHOM
TemnepaType L0 MOMHOrO0 UCYE3HOBEHWS >KENTON OKPackn (HEeCKONbKO
YyacoB). 3aTeM nepeBOAAT B MepHyH Konby BmecTumocTbto 1000 cm3
npunusatoT 10 cM3 CONMSHOW KUCNOTbI, pa3baBnsAOT BOAOA A0 METKM U
nepeMeLUVBatoT.

1cm3 pacteopa A cogepxut 0.1 Mr xpoma.

MeTop 2: HaBecky xpoma Maccoil 0,10 r nmomewjaloT B CTakaH BMe-
ctumocTbio 100 cMl, fobasnstoT 10 cM3 CONSHOW KUCNOTbl W Harpesa-
0T [0 PacTBOPEHWS HABECKWM HA KUNALLEA BOAAHON GaHe. 3aTem pacT-
BOP YMapuBatoT A0 CyXUX Cofeit, 4o6aBnaoT 5 cM3 a30THOW KUCNOTbI U
pacTBOp BbIMapuBalOT 40 BAAXHbIX coneli. Onepaunto 06paboTKnM Co-
neil a30THOW KWCNOTON MPOBOAAT elle TpM pas3a. K BRaXHbIM COMSM
B CTakaHe npunusatoT 50—70 cm3 a30THOW KucnoTbl (1:1) u nomewwa-
HOT MONMYYeHHbI pacTBOpP B MepHyto Konby BMecTMMocTbio 1000 cm3,
pa3baBnAlT [0 METKM as30THOW kucnotoil (1:1) w nepemeluvBatoT.

OT nony4yeHHOro pacTeopa OT6UpaloT aNMKBOTHYH YacTb 10—20 cm3
N MOMELIaT ee B CTakaH BMECTMMOCTbIO 50 cM* A8 NPOBEPKM Ha
NpUCYTCTBME B PacTBOpPE X/IOPUA-HOHA C MOMOLLbK a30THOKMCNOro ce-
pebpa. Ecnm B pacTBope 06Hapy»XeH X10puA-NoH, 06paboTKy a3oTHOM
KWUCIOTON Npo6bl XpOMa MOBTOPSIHOT.

MeTop 3: HaBECKy XpPOMOBOKMCMOro Kanus Mmaccoii 0,3735 r nome-
AT B MepHy konby BmecTMmocTbio 1000 cm3 pa36aBnstOT BOAON
[0 MEeTKM U nepemeLLunBatoT. PacTBOp roToBAT nepeq NPUMEHEHWEM, ero
CBOWCTBa COXPaHAIOTCS B TeYEHWE OAHUX CYTOK.
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PacTtsop bB:

ANNKBOTHYH 4acTb 10 cm3 pacTBopa A MOMeLlatoT B MEPHYH KOJI-
6y BMecTMMOCTbi0 100 cM3 pa36aBnsit0T BOAON A0 METKM W MepemeLln-
33a10T.

1 cm3 pacteopa b cogepxut 0,01 mr xpoma.

2.4.2. TlpuroToBNeHne pacTBOPOB CPaBHEHUSA

B nATb MepHbIX kK0N6 BMecTUMOCTbIO 100 cm3 nomewatot 0; 1,0; 2.0;
5.0 n 10 cm3 cTaHgapTHoro pacrtsopa b, yto cootsetcTByeT 0; 0.1; 0.2;
0.5 n 1,0 mr/gM3 xpoma, pa3baBnAT BOJOA [0 METKM U MepemeLlu-
BaloT.

2.4.3. TlocTpoeHue rpagynpoBOYHOro rpagmka

PacTBopbl CpaBHEHMS PaCMbINAOT B MAaMeHW aLeTu/eH-Bo3fyX, pe-
rMCTpUpysa nornoLeHve npu AnuHe BOAHbI 357,9 HM BCex rpagyvpo-
BOYHbIX PAaCcTBOPOB, MNOC/ELOBATENNbHO OT MeHbLUEro K 60/blUeMy CO-
JepXaHuio 1 B 06paTHOM MOPsAKe.

Mo NoMyYeHHbIM 3HAYEHWAM OMTUYECKUX MIOTHOCTEA WM COOTBETCT-
BYIOLUMM WM KOHLIEHTpauusam B pacTBOpax CTPOST rpafyvpOBOYHbINA
rpagmk B NPAMOYTO/bHbIX KOOpPAMHATax. [1pu MocTpoeHun rpaduka
NCMOMb3YIOT AN KaXKAOW TOUKW CpefHee 3HauyeHue M3 ABYX M3MepeHuii
ONTUYECKOW MNOTHOCTW.

25. MpoBefjeHMe aHanusa

25.1. Macca HaBecku Mefu W BMECTMMOCTb MEpHOI Mocydbl B 3a-
BMCMMOCTU OT MaCCOBOW [0/ XpOMa MpuBEAEHbl B Tabn. 1
Ta6bnuua 1
s BKKTBUCCTb MepHoM Mncca \pova B pac-
Mn.".-onns sw* ypOma. »IC*N. T nocyfpl. cm TOp* cpamuvenun. ur
OT 0.00005 A0 0.00015 BK.NoY 4.00 10.0 04
Cs. 0,00015 » 0.0005  » 2.00 10.0 1.0
25.2. HaBecky mMenn nomellaroT B CTakaH BMECTUMOCTbIO 250 cm3,

npunveatoT 20—30 cM3 a30THOM KMcnoTbl (1 : 1). HaKpbIBatOT MOKPOB-
HbIM CTEK/IOM W BbIAEpPXXMBalOT 6e3 HarpeBaHUs A0 NpeKpalieHns Bbl-
[eneHns OUHUTPOKCUAOB. 3aTeM CTeKN0 CHUMAKT, 0O6MbIBaOT €ro BO-
[O Haj CTakaHOM, pacTBOp B CTakaHe HarpeBatOT [0 pacTBOPEHUSs
HaBECKM.

MpunueatoT Bogbl Ao o6bema 200 cm3 1 Ao6aBnsOT 5 cm3 cepHoit
kucnotel (1:1). B nony4eHHbI pacTBOp OMYCKalOT NaTUHOBbLIE CET-
yaTble 3M1eKTPOA4bl U MOABEPralT 3MEKTPOAU3y Mpu MAOTHOCTU TOKa
2.0—3.0 A/gpM* 1 HanpsbkeHun 2.2—2.5 B npu nepemewivisaHun. Korpga
pacTBop 00ecLBeTUTCS, 3/1eKTPOAN3 MNpekpaliarT. SNeKTPoLbl BbIHM-
MatoT S NPOMbIBAIOT BOAO, @ 3NEKTPOAUT YNapuBatoT MpU HarpeBaHUu
[0 CyXux coneil. 3aTem pacTBOpSOT conn B 3—5 CM3 cONsHOM Kucno-
Tbl (1:1) H mOMeLWaKT pacTBOP B MEPHYK MPOBMPKY BMECTUMOCTbIO
10 cm3, pa36aBnAT 4O METKV BOAOW M NepemeLLvBatoT.



FOCT 13938.15—88 C. 5

MonyyeHHbIi pacTBOP PacnbiNAOT H 060ralleHHOM BO3AYLUHO-alle-
TUNEHOBOM MiaMeHu OfHOBPEMEHHO C PacTBOPaMu KOHTPOJILHOTO Onbl-
Ta W pacTBOpamMy CpaBHEHWSA, PErnucTpupys NOrioweHve npu AavHe
BO/MHbI 357,9 HM, YCnoBWS W3MepeHus MoAbuparoT B COOTBETCTBUM C
MapKoi (MOoAenbio) MCNob3yeMoro npuéopa.

[ns rpagyvpoBku nprbopa NPUMEHSAT pacTBOPbl CPaBHEHWS C CO-
nepxxkanvmem xpoma 0.1- 1.0 mr/gm», ucnonb3ys npyu 3TOM paclunpeHue
LIKanbl camoro npubopa uamM camonucLa K Hemy.

2.5.3. lMocne onpegeneHns Xpoma W aHanM3MpyemoMm pacTBope [Ao-

NycKaeTcs onpefeneHve KafMus, pacrnblifgs pacTBOp B MiaMeHW ale-
TUNEH-BO3AYX W U3MEPAs MOr/IOLEHe PE30HAHCHOW JIMHUK  Kagmus
npu AsvHe BONHbLI 228,8 HM. Maccy Kagmusa onpegensatoT no rpagympo-
BOYHOMY FpagimKy: B MepPHble K0nbbl BMecTUMOCTbO 100 cm3 momelua-
ot 0; 1,0; 2.0; 5.0; 10,0 pactBopa b u 2, 5, 10 cM3 pacteBopa A, 410
cootsetcTeyeT 0; 0.01; 0,02; 0,05; 0,1; 0,2; 0,5 nu 10 mr kagmusa. Pas-
6aBnAT BOAON A0 METKM U mepemelunBaloT. PacTBOpbl pacnbinsioT B
nnamMmeHn aueTuneH-Bo3g4yX W WU3MEPSIOT MOTMOLWEHNE NIMHUKA KafMus
npu A7vMHe BOMHbI 228,8 HM NocnefoBaTeNbHO OT MeHbLUero K 6onblue-
My cofepXaHuto 1 B 06paTHOM nopsagke. 10 MOMYYEHHbIM AaHHbIM
CTPOAT rpagyvpoBOYHbIi rpatiMK B MPAMOYrO/bHbIX KOOpAMHaTax.

26. ObpaboTKka pe3ynbTaToB

2.6 | MaccoByto gonto xpoma (A) B MPOUEHTax BbIYMCASOT MO

-thopmyre

y __(M—t)-V
m-10000

rae T, — KOHLEHTpaums Xpoma B aHau3vpyeMoM pacTBOpe, HalgeH-
Has no rpagyvpoBOYHOMY rpatuky, Mr/am3;
TT— KOHLEHTPaUMs Xpoma B pacTBOPe KOHTPONBLHOIO OMbITa,
mr/am3
V — BMECTUMOCTb MepHOIi Npo6upKK, cM3;
m — Macca HaBecku mefu, T.

2.6.2. ABCOMIOTHBIE [AOMYCKAeMble PACXOXAEHWNA Pe3ynbTaToB ABYX

napannenbHbIX ONpefeneHniA He [OMKHbI MPeBbIWATh [OMYCKaeMbIX
pacxoxpaeHuid (da— nokasaTteflb CXOLMMOCTW), 3HAYEHUS  KOTOPbIX
npvBefeHbl B Tabn. 2.

Tabnuuya 2
AGCONOTHbIE AOMNYCKAaeMbl* pacXxoXpjeHus.

Maccusax gons xpoma. Y

napannenbHbl» onpeae-
by o SHHH(CB 0

neHni

n.00005 0.00003 0.000035
0.00015 0.00005 0.00007
0.00055 0.00015 0.0C02
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Jonyckaemble pacxXoXAeHUs A0S NPOMEXYTOYHbIX MacCOBbIX [0-
Neil paccUnTLIBAKOT MYTEM SIMHEWHOR MHTEpNoAALuN.

2.6.3. PacxoxgeHuns pe3ynbTaToB aHa/ivM3a OAHOM U TOl e npobsl,,
no/yyeHHbIX B ABYX nabopaTopusx, a Takxe B OAHOV nabopatopum,
HO B Pa3NMyHbIX YCMOBUAX He AO/MKHbI NPEBbILATb [OMYCKAEMbIX pac-
X0XfeHnin (D — nokasaTenb BOCMPOM3BOAMMOCTM) [BYX Pe3y/nbTaTos,
aHanusa, npvBedeHHbIX B Tabn. 2.

2.6.4. KOHTpONb MpaBW/LHOCTU Pe3ynbTaToB aHanus3a OCyLLecTBAs-
0T C MOMOLLbI0 CTaHAAPTHLIX 06pasLoB cocTaBa Meau NGO KaTero-
Py MM MEeTOAOM [06aBOK CTaHAApPTHOrO pacTBOpa XpOMa B OfHY M3
HaBeCOK Meaw nepej npoBefeHWEM aHann3a.

PesynbTatbl aHa/sM3a CUMTalOT NPaBU/IbHLIMUW, €CNN BOCMPOW3BEAEH-
Has MaccoBas 018 [JaHHOro KOMMOHEeHTa B CTaHfapTHOM 06pasue oT-
NYaeTca OT aTTecTOBaHHO XapaKTepucTUKM He bGonee, YeM Ha 3Haue-
Hve 0,71D, npusegeHHoe B Tabn. 2.

Mpu ucnonb3oBaHuM MeTofa A06aBOK pe3ynbTaTbl aHanu3a cyuTa-
0T MPaBUbHBLIMK, €CNN HalfieHHOe 3HayeHne [00aBKWM OTNNYaeTCH OT

BBEAEHHOMO €ero 3HayeHus He 6onee, yem Ha 0,71j/ * rje-
D| n Di —ponyckaeMble pacxXoXAeHus [BYX pe3ynbTaToB aHanusa
ANna npobbl 1 Npobbl ¢ 406aBKOI COOTBETCTBEHHO.

3. METOAbl OMPEAENNEHNA KAOAMWNA

31 Monaporpadpuueckuin meton (NMpM MaccoBoil fone
ot 0.00002 fo 0,0005%)

3.1.1. CywHocTb MeTOAa

MeTof, OCHOBaH Ha nonsporpaupoBaHnM pacTBopa, COAepKaLlero
KagMuid, Ha toHe 1M X/0puUCTOro Kanus, UCMonb3ys aHOLHYIO WHBEp-
CMOHHYIO BOSIbTAMMEPOMETPUIO CO CTALMOHAPHLIM PTYTHLIM  3/1EKTPO-
oM. lMoTeHuman aHOAHOro nuka MuHyc 0,65 B (OTHOCUTENbHO Hacbl-
LLEHHOTO Ka/IOMe/IbHOr0 3/1eKTPOoAa).

3.1.2. AnnapaTypa, BCcnomoraTefbHble YCTPO/CTBa, nocyga

Monsporpad no6oii Mapku, 06eCneyeHHbIli PeBEPCUBHBLIM fINHEN-
HbIM CKaHVWpPOBAaHMEM BHELUHEro MoTeHuuana.

Auelika nonsporpaguyeckas, BbIMOJHEHHAs M3 CTeKNa (BMECTUMO-
CTbto 40 cMm3), CO CTaLMOHapHbIM PTYTHbIM KanenbHbIM WUHANKATOPHbLIM
3N1eKTPOLOM H BbIHOCHBLIM 3/1EKTPOAOM CpaBHEHWUs (HacCbILEHHblE Ka-
NOMEIbHBIA N XNop-cepebpsiHbliA 3n1eKTpoAbl). LonyckaeTca npume-
HEHVe NNEHOUYHOro PTYTHOMO 3M1EKTPOAA, MPUrOTOBNEHHOIO CNeAyHOLWMM
06pa3om: CcepebpsHYt0 MPOBOMOKY BrauBaldT B CTEKNSIHHYIO Tpy6Ky,,
HeBMasHHYK 4YacTb MPOBOMNOKM MOAMPYIOT A0 6/1ecka KyCOYKOM ceped-
pa H OTMONMPOBaHHbIA KOHEeL, MOMELLAOT B CTakaH C MeTan/M4YecKoit
PTYTbiO Ha 1 MWH. AManbraMUpoBaHHbIA 31eKTPOS BbIHUMAKOT U3 PTY-
TV 1 OCTOPOXHO MPOTMPAKOT KYCOUKOM KanbKW unu TadioHa Ans pas-
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HOMEPHOTO pacnpefeneHns pTyTn Ha MOBEPXHOCTU MeTasina. NeKTpos,
TLATeIbHO MPOMbIBAIOT BOAOM.

ANeKTPONn3Has YCTaHOBKA MOCTOSAAHHOIO TOKa.

dnekTpofpl 13 nnatuHbl cetyaTble no FOCT 6563.

Konb6a mepHas 2— 100 (1000)—2 no MOCT 1770.

CrtakaH no MOCT 19008.

CrtakaH H-1—250 (400) TC no FOCT 25336.

Munetka 2—2—10 no FOCT 20292.

MuneTtka 4—2—1 no NOCT 20292.

3.1.3. PeakTwBbl, pacTBOpbI

Kucnota aszotHad no NOCT 11125 wam kucnota asoTHad no FOCT
4461 (npokunsveHHast A0 YAaNeHus OHUUTPOKCUAOB) pa3baBnieHHas)

Kucnota cepHas no FOCT 4204, pasbaBneHHas 1:4.

Kucnota consHaa no MOCT 3118.

AMMuak BoaHblii no FTOCT 3760.

Kanunii xnopuctbiii no FOCT 4234. pactBop 1 mogb/am* (1 M).

A30T rasoobpasHbiii no FTOCT 9293.

PtyTb meTannmyeckasd no NOCT 4658 mapku PO, He cofepikaLlas
BNarvM W OYMLLEHHas OT OKCUAHBLIX MEHOK Cnegyrowum obpasom;
30—50 cM* pTyTU nepeHocsT 13 6anoHa B CTakaH M MEAIEHHO (U/b-
TPYIOT 4epe3 [BOVHOW CyXoi (DMALTP CpedHeli NNOTHOCTW, 4NA 4ero »
HVKHe 4yacTu ¢unbTpa AenarwT WMo ManeHbkoe oTeepctue. OT-
(hMNbTPOBAHHYIO PTYTb HEMEA/IEHHO MOMELLAOT B HAMOPHYI0 EMKOCTb
PTYTHOrO KanatoLlero 3/IeKTpoja U XpaHAaT B MIOTHO 3aKpbITO Hanop-
MNOH eMKOCTW.

Kagmuin no TOCT 1467 mapkn KgO.

Cepebpo no MOCT 6836 nnn apyroil HOPMaTMBHO-TEXHUYECKOW [0-
KyMeHTaLmu.

bopa 6ugmenmnupoBaHHas, npurotosneHHas no MOCT 4517.

YHuBepcanbHas MHAWKaTopHas' 6ymara.

3.1.4. lMogroToBska K aHanusy

MpuroToBneHve CTaH4APTHbLIX PacTBOPOB KajmMus

Pactop A: HaBecky kagmusi maccoii 0.10 r momewatoT B CTakaH
BMecTuMOCTblo 200 cv*, npunmBatoT 30 cM3 a30THOM kucnoTbl (1:1)
N pacTBOPAIOT MPWU HarpeBaHWM L0 yAaneHus AHUMTPOKCUAOB. PacTsBop
oxnaxgarT, npunmnsaroT 50 cbl3 BOAbI, MepeMeLLnBatoT U MOMeLLaloT B
MepHYt0 Konby BMecTUMOCTbio 1000 cM*, pa3baBnsitoT BOAON [O METKU
M BHOBb NepemeLLnBaloT.

1 cm* pactBopa A cofepxut 0.1 Mr kagmus.

Pactsop B: oTbupatoT nuneTkoii 10 cv* pacTBopa A U MomMewjatoT
B MepHyl0 Konby BmecTumocTbio 100 cm3, f06aBnstoT 2 cM* CONsHOM
KUCNOTbI, pa3baBnsoT BOAOW 4O METKM M NepemeLUBatoT.

1 cv* pacteopa b cogepxumT 0.01 Mr Kagmums.

PactBop B: oT6upatoT nuneTkoir 10 cm3 pactBopa b 1 nomewatot
B MEpHyl0 Konby BMmecTMMOCTblo 100 cm*, f06aBnAlOT 2 CM* CONAHOW



C. 8 TOCT 13938.1)—88

KWUCNOTbl, pa3baBnsaloT BOAOA [0 METKM M MEepPeMEeLUMBalOT; FOTOBAT
HenocpefACTBEHHO Mepes MpPOBeAeHNEM aHanusa;
1 cm3 pacteopa cogepxut 0,001 mr kagmus.

3.1.5. TposepeHne aHanusa

HaBecky megm Mmaccoi 1,00 r momewjatoT B CTakaH M3 KBapLeBOro
cTekna BMmecTumocTbio 200 cm3 po6aBnstoT 15 cM3 a30THOW KWUCMOTHI,
HaKpbIBalOT CTakaH CTEKIOM (KPbIWKOM) M pacTBOPAKOT Npu Harpe-
BaHWW. locne pacTBOPEHWA HABECKM PacTBOP KUNATAT 2—3 MHH .[/1A
yAaneHns OWHWTPOKCHAOB, OXNaXAakT, pa3baBnsoT BOLON L0 0Obe-
ma 150 cm3, f06aBnatOT 7 CM3 CEPHOM KMCNOTbl 1 MPOBOAAT 3/1eKTPO-
NN3 NpU NNOTHOCTM Toka 2—3 J1/gM* n Hanpskenun 2,2—2,5 B npu
nepemelunBaHnn. Korga pactBop 06ecLBETUTCS, 3/71€KTPOM3 NpeKpa-
AT, ONeKTpoLbl BbIHUMAKOT K MPOMbIBAOT BOAON HAfL, CTakaHoM, a
3M1eKTPONNT yMapuBaloT NpU HarpeBaHWM [0 BAAXHbIX COMei. 3aTem
pacTBopsAloT conu B 3—b5 cm3 condHoi kucnotel (1:1) wn gobasnsioT
15 cm3 pacTBopa XNOpPUCTOro Kanus, MepemMeLlvBaloT 4O PacTBOPEHUS
coneil ¥ npu MOMOLWM pacTBopa aMMuaka YCTaHaB/MBAKT 3HaYeHue
epH'-'4.5—5 (no yHmBepcasbHON WHAMKATOpHOW 6ymare). PacTtBop
MepeHOCAT B MONAPOrpauueckyto Aueliky, NpPoOMycKalT Yepe3 pacTBop
asota B TeyeHue 10 MHW, NOCne Yero yCTaHaBAMBAKOT Ha monsporpage
HanpsxeHne MuHyc 11 B 1 npoBoaAaT 371eKTponu3 B TeyeHue 5—10
MWH MpY HEMPepbIBHOM MepeMeLLlVBaHAW PacTBOpa a3oToM WM Mellan-
KOM.

Mo MCTeYeHMM BpeMeHU 3NIEKTPONN3a MNepeMellmBaHue npekpatya-
HOT. [al0T pacTBopy ycnokomTbecs 10—20 ¢ M CHUMaKOT NosgporpaMmmy
aHOAHOrO PacTBOPEHMSI NPY JIMHEAHOM W3MEHEHUW HampsHKeHus, PUK-
cupys npu MuHyc 0,65 B nuK aHOQHOro pacTBOpeHWs Kafmus

Bpemsa anekTponusa u 4yBCTBUTENLHOCTb Npubopa BbIGMpAKOT Ta-
KM 06pa3om, 4ToObl BbICOTA PErMCTPUPYEMOrO MuKa 6Oblna He MeHee
10 mm.

MOBTOPAOT MPOLECC 3NMEKTPOSIMTUYECKOrO HaKOMNIeHUs KagMus u
perucTpaumto BONbTaMreporpammbl, Kak YKaszaHO Bbllle, WCMOMb3yA
HOBbI PTYTHbIA KanenbHblli 3M1EKTPOA WAW OYWLLAs PTYTHbLIA MaeHOY-
HbIi aneKkTpos (3NeKTpog BbiAePXMBAKOT npu HanpsxeHun 0.05 B B
TeyeHVe 1 MWH B HEMNpepbIBHO NepeMeLLMBaeMOM pacTBOPeE, MOC/e Yero
MOBTOPAKOT U3MEPEHNE).

3a BbICOTY aHOAHOrO MMKa KagMusa ANS aHanu3vMpyemoi  npobbl
NPUHUMAIOT CpefHee 3HaYyeHwWe [BYX MOCMefOBATE/bHbIX W3MEPEHWIA.

OnpefeneHvie KagMmus MNpoBOAAT MeTofoM fA06aBOK, AN Yero B
aHanM3npyemblii pacTBop B fAuelike gobasnaT 0.2—0.5 cm3 cooTseT-
CTBYIOLLETO CTaHAapTHOrO pacTBopa Kagmus. 3HayeHue [06aBKM W
KOHLIEHTPaLMI0 CTaHAapTHOro0 pacTBopa BbIGMPAOT TakuM 06pasom,
4TO6bl BbICOTA MWKa KagMuUs MocC/e M3MepeHus [06aBKW yBenuynnach
B 2—2,5 pasa.
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PacTBop nepemelLnBalOT a30TOM B TeyeHue |—2 MUH H fanee npo-
BOAAT M3MepeHue, Kak Mpy OnpefeneHnun KafMua B pacTBOpe npobbl.

O[JHOBPEMEHHO C aHaNM3NPYyeMbIM PacTBOPOM MPOBOAAT U3MepeHue
pacTBopa KOHTPOJIbHOrO OnbITa.

3.1.6. O6paboTka pe3ynbTaTOB

3.1.6.1. Maccosyto gonto Kagmus (/i) B npoueHTax BbIYUCISHOT MO
*hopmyne

X ft— V-100
1 (- A,)-T-1000  *

r4e mi — KOHUEHTpauusa KafMus B CTaHZApTHOM pacTBope, Mr/cm3;
ft, — BbICOTa aHOAHOTO MMKa KagMus B PacTBOpPE KOHTPOIbHOro
onbITa, MM;
fti — BbICOTA aHO4HOrO NMKa KagMusi B pacTBOpe aHanuaupye-
Moii Npo6bl, MM;
ft2—BbicOTa aHOAHOro MuKa KagMus nocne BBeAEHWS [06aBKM
B pacTBop npobbl, MM;
V —o6bem fo6aBku CTaHAA@PTHOrO pacTBopa Kafmus, cM3;
m — mMacca HaBecKun Mefu, T.
3.1.6.2. AGCONOTHblE [AOMYCKAaeMble PaCXOXAEHUs  pe3ynbTaToB
[BYX NapannenbHbIX onpefeneHunii He [O/MKHbI MpeBbIlWaTh JOMyCcKae-
MbIX pacxoxgeHuii [d,,— nokasaTenb CXOAMMOCTM), 3HAYEHUS| KOTO-
pbIX NpuBefeHbl B Tabn. 3.

Tabnunua 3
A6cDLLPTLLMe xOryckaex’ble pacxoxieHns. b
Mmon* xona kagmus, % -
g, napaIneTLLr, Onpere aans0a o
0,00002 0.00002 0.00001
0.00005 0.00003 0.00003
0,00015 0.00005 0.00007
0,00045 0.000)5 0.0002
0.0006 0.00025 0.0003

JlonyckaeMble pacxoXfeHus AN MPOMEXYTOUYHbIX MacCoBbIX [osield
paccyMTbIBAIOT NYTEM AWHEWHOW WHTEPMonsALmMK.

3.1.6.3. PacxoxpeHus pe3ynbTaToB aHann3a OfHOW W TON e Mmpo-
Obl. NMOMYYeHHbIX B ABYX nabopaTopusx, a TakXXe B OfHOW naboparto-
puK. Mo B PasnMYHbIX YCNOBUAX He AO/KHbI MPEBbIWATb A0MYyCKaeMblX
pacxoxpeHuii (D — nokasatesb BOCMPOW3BOAUMOCTM) [ABYX Pe3y/b-
TaTOB aHann3a, NpuBefieHHbIX B Tabn. 3.

3.1.6.4. KOHTpo/ib  MpaBWIbLHOCTU  Pe3yNnbTaToB  aHanm3a—rno
n 2.6.4.

32. ATOM Ho-abcopb6LUMOH HbI 1 MeTOA (Npu MaccoBoW [o-

ne ot 0,00005 go 0.0005%)
3.2.1. CywHocTb MeTOAA
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MeTog OCHOBaH Ha W3MEPEHUM MOr/OWEHNA  PEe30HAHCHOW NULLHE
KagMua npu AAUMHE BOMHbI 228.8 HM MpW BBELEHWM aHa/IM3Upyemoro*
pacTsopa B BO3AYyLLHO-aLETUIEHOBOE Maams.

3.2.2. AnnapaTypa, BcrnoMmoraTenbHble YCTpPOiACTBa. nocyOa

ATOMHO-abCOpPOLMOHHBIV CNEKTPO(OTOMETP NHO6BOro TMna

JNlamna ¢ nonbIM KaTofioM Ha KagMuidi unn 6e33neKTpofHas paspag,
Hasa namna.

Komnpeccop BO3AYLUHbINA.

AuetuneH no FOCT 5457.

) 3?C)%TaKaH BbICOKWIA (MM HWU3KMIA) BMecTMMOCTbIO 100 cmM3 no MOCT
5336.

Kon6bl MepHble BMecTumocTbio 100 1 1000 cm1 no FOCT 1770.

Munetkn 2—2—10, 2—2—20, 7—2—5, 7—2—10 no FOCT 20292.

3.2.3. PeakTuBbl 11 pacTBOpbLI

Kncnota asoTHas ocoboit umctoTel no MOCT 11125 wnm kucnota
asoTHasa no NOC T 4461. pas6aBneHHasa |: 1

Megbs no FOCT 859. pactsop 20 r/gm3 HaBecKy MeAM Maccoi
2,00 r pacTBOpstOT Mpu HarpeBaHuWn B 15—20 cM3 a30THOW KMCNOTbI
[0 yJaneHusa AWHWUTPOKeHZoB. OxnaxpAatoT W MOMeLaloT pacTBop B
MepHyH Konby BmecTumocTbio 100 cm3, pa3baBnstoT BOAOW A0 METKMU,
M nepeMeLunBarorT.

Kagmuin no FOCT 1467 mapku KgO.

3.2.4. TlogroToska K aHanusy

3.24.1 MpuroToBneHne CcTaHfapTHbLIX PacTBOPOB:
Kagmua

PacTtBop A: HaBecky Kagmus Maccoid 1,00 r pacTBopstoT B 15 cM3
a3oTHOM Kucnotbl 1 10 cm3 BOgbl MpWU HarpeBaHWM A0 pPacTBOpeHus
HaBeCKu W yfaneHuWs OKCUAOB as30Ta. 3aTemM pacTBOP MOMELUalT B-
MepHyt0 Kooy BMecTMmocTbio 1000 cm3, pa3baBnsAoT BOAOWA A0 METKU
N MepeMeLLnBatoT.

1 cv* pacTBopa A COLEPXUT 1 Mr KagMmus.

PactBop b: oT6upaioT nuneTkoii 5 cM* pacTtBopa A ¥ nomeuwiaroT
B MEpHy0 Konby BMecTMMOCTbiO 100 cM3 pa36aBnstoT BOAOW L0 METKY,
1 MNepemeLLnBatoT.

1 cm3 pacteopa b cogepxut 0.05 Mr kagmus.

PactBop B: oT6uparoT nunetkoir 10 cm3 pacTBopa B 1 nomewaroT
B MepHy Konby BMecTMMOcTbi0 100 cm3 pa36aBnsioT BOAON [0 MeT-
K1 U MepeMeLnBaroT.

1 cm3 pactsopa B copepxut 0.005 mr kagmus.

3242 TocTpoeHne TpajgyuMpoBOYHOTO rpagpuka

B mepHble konbbl BMecTMocTblo 100 cm3 nomewatoT: 0; 0,5; 10;
3.0; 5.0; 10 cm3cTaHgapTHOro pacteopa B. uto cootsetctsyet 0; 0,002;
0.005; 0.015; 0.025; 0.050 mr kagmus. MpunmeatoT no 50 cm3 pacTso-
pa meau, pa3baBnAlOT BOLON A0 METKM W nepemelumsatoT. [pagyvpo-
BOYHbIE PAcTBOPbI PacMbIIAOT B MJaMEHN aneTHNeH-BO3LyX. Peruct-
pvpys MOT/OWEHNe NIMHUW KaaMUa Npyu ANnHe BOSHbI 228,8 HM, nocre-
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[l0BaTe/IbHO OT MeHbLUEro K 60/blieMy COAepXaHnio H B 06paTHOM no-
psake.
Mo nonyyYeHHbIM 3HAYEHWAM OMTUYECKUX M/IOTHOCTEA H COOTBETCT-
BYIOLMM WM KOHLEHTpaUusM Kaamusa B rpaflyvpoBOYHBIX pacTBopax
CTPOAT rpauk B NPAMOYrONbHLIX KoopAuHatax. [Mpu  MoCTpoeHun
rpathmka MCnonb3yloT LS KaXKAOW TOUKM CpefiHee 3HaueHue u3 [ByX
M3MEPEHNIA OMTUYECKOW NMOTHOCTU.

3.2.5. TlpoBegeHue aHanusa

HaBecky Mean maccoii 1,00 I nomeLiaoT B CTakaH BMECTUMOCTbHO
100 cv*, npunmeatoT 10—15 cM* a30THOM KMCNOTbl M OCTaBNAlOT 6e3
HarpeeaHvs [0 MpekpalleHns BblgeneHns AHHUTPOKCUAOB. 3aTem pa-
CTBOp HarpeBalOT [0 pacTBOPeHMs HaBecku, pobasnsawT 30-- 50 cm3
nogbl M NOMELIAKT NOMyYeHHbI PacTBOP B MEPHYK Konby BMeCTUMO-
cTbto 100 cm*, pa3baBnAOT BOAOWA [0 METKM W NepeMeLlvBaroT.

PacnbinatoT pacTBop B NJamMeHW aueTWneH-BO3AyX W U3MepAT no-
TNIOLWEHVE NIMHUN KafMUA NPU ANNHE BONHbLI 228.8 HM

Maccy kafMus onpegenatoT no rpajyvupoBOYHOMY rpaguky

YCnoBms M3MepeHWs MoA6upatoT B COOTBETCTBMM C WCMOSb3YeMbIM
npru6opom.

3.2.6. ObpaboTKa pe3ynbTaToB

3.2.6.1. MaccoByto fono Kagmusa (X2) B NpoueHTax BblYMCAKOT MO

thopmyne
v __
A [« 1000U
rae Nu— macca Kagmusi, HaifieHHas Mo rpagyvpoBOYHOMY FpaduKy,
mr/gm3;
m — macca HaBecku Mmeau. T.
3.2.6.2. PacxoxfeHus pesynbTatoB [ABYX MNapasie/ibHbIX Onpeje-
NeHWii 1 ABYX aHanv30B NpueefeHbl B Tabn. 2.
3.2.6.3. KOHTpONb  MpaBWIbHOCTU  pe3y/ibTaTOB  aHanm3a — no

m 2.6.4.
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