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HacToawuii ctaHaapT pacnpoCTPaHsAeTCs Ha CTa/bHYH 3ManupoBaHHYH MOCYAy W yCTaHaBNMBaeT
MeToAbl onpeaeneHus 6opa (0,5—6 mr/am*), topa (0.1—1 mr/gm'), HUKensi, KobanbTa, Xpoma, Menu,
LMHKa, CBMHLA, Xene3a 1 mapradua (0.03—3 mr/gm3) B BbITSXKKaX — NPOAYKTE B3aMMOAEACTBUA MOAENb-
HOro pacTBopa C CUNNKATHLIM 3MaieBbIM MOKPbLITUEM MOCYAbI.

(U3meHeHHas pegakuus, MN3m. Ne 4).

la. OTEOP OBPA3LIOB

OT60p 06pasuos —no MOCT 24788.
(BBegeH pgononHuTensHo, M3m. Ne 3).

1 MOArOTOBKA MPOB (BbITAXEK)

I. la. KOHTpo/b NpaBUbHOCTY aHann3a npoBOAAT, aHANM3NPYst OAHOBPEMEHHO C NPO6GamMK PacTBopbl
C MaccoBOI KOHLIEHTPALMEN oMnpeseNfaemMoro afieMeHTa, npefesibHo JoMyCKaeMoil HOpMaTUBHO-TEXHNYEC-
KOW JOKyMeHTaLmMeld U C MaccoBOi KOHLeHTpauueid HaTpms 3—5 Mr/gm3 B Bue YKCYCHOKMCNOIO HaTpus
no MOCT 199. Mpwu KOHTpONe onpeaeneHus hTopa HaTpuiA K pacTBopam He Ao6aBnsatoT. CpeaHWiA pesynbTat
npy 3TOM He 0/DKEH OT/IMYATLCS OT BHECEHHOTO KO/INYECTBA BELIECTB 60/bLUE YeM Ha MOMOBUHY 3HAYEHNS
[0MNYCKaeMbIX PaCXOXAEHWI AN napannenbHbIX onpegeneHunii, pernaMmeHTMpPoBaHHbIX COOTBETCTBYIOLL UMK
TpeboBaHUAMU CTaHAapTa.

(BBegeH pononHuTensHo, M3m. Ne 2).

11. [ns onpegeneHus cogepxaHus 6opa, KobanbTa, HUKeNs, XpoMa, Meau, LMHKa, Xenesa, CBUHLA,
mMapraHua v MbllbfKa FOTOBAT YKCYCHOKMCYIO BbITSXKY, A5 ONpejeseHns Topa — BOAHYHO.

(N3meHeHHaa pepakums, U3m. Ne 4).

1.2, O6pasew, aManMpoBaHHON NOCYAbl TLATE/IbHO MOKT ropsYeil BOAONPOBOLHOW BOAON, ononac-
KUBAKOT AUCTUNNPOBAHHON BOAOW, M3MEPSAIOT BMECTUMOCTL 06pasLia.

1.3. B noAroToBfeHHbIA 06pa3el, 3ManvpoBaHHON Mocydbl, NpeABapuTeNbHO HAarpeTblii He BblLLe,
yem fo 100 “C, HanuBatoT HarpeTblii 10 90 *C 4 %-Hblil pacTBOP YKCYCHON KUCNOTbI UK ANCTUNNNPOBAH-
Holn Bogbl No MTOCT 6709 (MofenbHble pacTBopbI).

14. O6beM HaMBaeMOM XULKOCTY LO/MKEH COCTaBNATb 2/3 06beMa NCMbITYEMOrO U3LENNA. Y POBEHb
pacTBopa B Mocyge OTMevatoT KapaHAalloM WAy MOIOCKON Bymaru.

15. O6paseH nocyabl C MOLENbHbIM PaCTBOPOM HAKPbIBAOT KPbILIKOMA, HArpesatoT A0 KUMEHUA Ha
NnpeABapuTeNbHO HarpeToi fO0 MOCTOAHHOIO PEXMMa 3NEKTPUYECKON NAUTKE WK MAUTE MOLLHOCTbIO He
meHee 600 BT u kunatat pacTsop B TeveHune 30 MyH. Mo mMepe BbiKMNaHWs f06aBASIOT ropsunii MOAENbHbII

Vi3gaHve omupanbHoe [MepeneyaTka BOCTPELLEHa

<> 130aTenscTBO CcTaHgapToB. 1980
& WMK WspartenscTtso ctaHaapTtos, 2002



C. 2 TOCT 24295-80

pacTBop 0 NepBOHaYa/IbHOro 06bema. Ecnu B n3fenusx Kpblllka He npesycMOTpeHa, To obpaseLl, nocyspl
C MOfEeNbHbIM PAaCTBOPOM HE HAaKpbIBAKOT KPbILLKOA.

[ns 60104, Tapenok, N0TKOB BCEX Pa3MEPOB HaMTbIN FOPAYMNIA MOAENbHBIA PacTBop 6e3 KunsyeHns
BbIZEPXKMBAIOT B U3ENNM B TEUYEHNE 2 4 MPWU KOMHATHON TemnepaType.

M0 OKOHYaHUW KUMAYEHUS UMW BbIAEPXKKN BbITSXKKY AOBOAAT 40 MepBOHayanbHOro o6uema, nepe-
NNBAIOT B CTEKNAHHYIO MOCYAY, OXNaXAatoT.

14, 1.5. (N3meHeHHas pegakumsa, A3m. Ne 1).

1.6. (MckniouyeH, M3m. Ne 1).

2. METOJAbl OMNMPEAENEHWVA BOPA

2.1. doToMeTpMYECKUNIA METOA

2.1.1. CywHoCTb MeToga

MeTog OCHOBaH Ha peakLun 60pa ¢ KAPMUHOM WU aueTHN.XMHANN3apUHOM B KOHLIEHTPUPOBaHHOW
CepHOI KncnoTte ¢ 06pa3oBaHNEM OKpaLLEHHbIX KOMMeKcoB. YyBCTBUTENbHOCTb MeToaa 0,5 mMr/am'.

2.1.2. AnnapaTypa, nocyja, peakTuBbl, pacTBOpbI

®OT03/1EKTPOKONIOPUMETP U CMIEKTPOQOTOMETP.

Mpobupky BMecTMMOCTbIO 10 CcM3.

Konbbl mepHble no FOCT 1770.

Munetkn BmecTMOCTbIO 10 cm3u | cm3c ueHon geneHnsa 0,01 cm3no FOCT 29227.

[ns HarpeBaHus, KUNAYEHUs W AnTenbHOro (6onee 12 4) XpaHeHWs YKCYCHOKUCIIBIX BbITSXKEK W
CTaHAapPTHbIX PACTBOPOB WCMO/b3YHOT NOCYAY W3 CTEKNa, He cofeprkalero 6op: 6enoro KBapLesoro, Mapku
BB, Ne 2, 112. [lonyckaeTcsi NPUMeHSATb Apyrve Matepuanbl, NPUrofHble A8 yKa3aHHbIX Leneii 1 He
cogepxatume 6op.

Kucnota cepHas no MOCT 4204.

PacTBOp KapMuHa ¢ maccoBoii fonein 0,03 %: 0.03 r kKapMyHa MOMELLAKT B CTakaHYMK 1 pacTBOPAIOT
B HE6O/bLLOM KONIMYECTBE CEPHOM KUCNOThI, NepeMellnBas CTEKNAHHOW Nanoyvykoi. PacTBop nepeHoCsT B
MEpPHY0 KoNnby BMeCTUMOCTbI0 100 CM3, CMbIBAOT OCTATKM PacTBOpa KapMuHa U3 CTakaHuuKa He6onbLWmMn
nopumsamMn cepHoi KucnoTel. O6beM pacTBopa AOBOAAT A0 METKM CEPHOM KWCMOTOR; pacTBOP XOPOLLO
nepemMeLLnBatoT.

Kucnota 6opHas no FOCT 9656.

CtaHfapTHbIi pactBop A: 0,0572 1 60pHOIN KMCAOTbI MOMELLAIOT B MEPHY KO0y BMECTUMOCTbHO
100 cM5 pacTBOpAKT B AUCTUNIMPOBAHHON BOfE U AOBOAAT A0 METKM BoAoW; 1cm5 pacTBopa COAepXuT
0,1 wmr 6opa.

CraHgapTHbIiA pacTBop b: 10 cm3pacTBopa A NEpeHOCAT B MEPHYHO KOonby BMecTUMOCTbo 100 cm3m
[0BOAAT A0 METKM AUCTUANIMPOBaHHON BoAoiA; | cm5pacTBopa cogepxut 0.01 mr 6opa.

Mpobupkn BmectumocTbto 15 cm5n0 FOCT 25336.

Munetkn BmectumocTbio 10—20 cm5no MOCT 29227.

KucnoTa ykcycHas no FTOCT 61, pacTBop ¢ MaccoBoii gonein 4 %.

ALeTUNXMHAM3apWH, pacTBop ¢ MaccoBol gonein 0,01 %: 0.01 r XMHanu3apHHa NOMELAT B
CTaKkaH4MK, pacTBOPSOT B CEPHOM KMCMOTe, MepeMellnBas CTEKNAHHOM Nanoukoi, fob6asnaT 25 cm3
YKCYCHOI KUC/OTbI. PacTBop MepeHocAT B MepHYH Kofiby BMeCTMMOCTbiO 100 cM5 CMbIBaHOT OCTaTKM
pacTBOpa W3 CTaKaH4MKa HeGOMbLIMMK MOPLMAMU CEepHONM KMCNOTbl. [0BOAAT 06BbEM pacTBOpa 4O METKM
CepHOIi KMCMOTOM, pacTBOP XOPOLUO MepemeLUBatoT.

MpumMmeyaHue. Bce peakTuBbl JO/MKHbI BbITh KBAIM(UKALMM HC HUXKE Y. [, a.

2.1.3. TlpoBegeHve aHanm3a

BbINONHAIOT YeTbipe napanfienbHbIX onpegeneHns 6opa B BbITHKKE.

B npobupky ¢ npuTepToil Npobkoit BHOCAT | cM3 BbITXKM, £06aBNsOT 9 cM3 pacTBOpa KapMuHa,
XOpOLLO NepeMeLLBatoT 1 Yepe3 14 U3MepsoT ONTUYECKYHO MAOTHOCTb NOMYYEHHOr0 pacTBopa Npu aavHe
BO/IHbI 585 HM (KeNTbliA CBETOUALTP) WM [06aBNSKOT 2 cM3 pacTBOpa aLeTUIXMHaan3apuHa ¢ MaccoBoiA
poneii 0.01 %, 12 cM3cepHOli KMCNOTbI, XOPOLLO MepPeMELIMBAOT U Yepe3 20 MUH M3MEPSOT ONTUYECKYHO
MAOTHOCTb MOMYYEHHOrO PacTBOpa MpWU AnvHe BOAHbI 600 MM (KpacHbIi CBETOMNLTP) B KHOBETE C
TONLWMHOW MmornowaroLLero cnos 20 M.

[ns cpaBHeHWS NPUMEHSOT PacTBOP KOHTPO/IbHOTO OMNbITa, MONYYEHHbIA B @HaN0rMUYHbIX YCOBUAX.

KonuuecTBo 60pa B aHa/IM31pyeMOM PacTBOPE HaxOAAaT MO rpafyvpoBOYHOMY rpadmky.

2.1.4. TlocTpoeHue rpagyMpoBOYHOr0 rpaguka

B npo6upku BHocaT 0,05; 0,10; 0.30; 0,50; 0.70; 1,0cm3cTaHAapTHOro pacTeopa b, 4to cooTBeTCTBYET
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0,5; 1,0; 3.0; 5.0; 7,0; 10.0 mKr 60pa. [oBoaaT 06bem Ao 1cm3mogenbHbIM pacTBopom non. 1.1, fo6asnsioT
no 9 cM3 KapMWMHa MM Mo 2 cM3 pacTBopa aueTUN.XMHanM3apuHa M 12 cM3 CepPHON KWCNOTbl BO BCe
Npo6VpKN 1 MPOBOAAT onpegeneHue 6opa, Kak onucaHo B n. 2.1.3.

Mo HallAEeHHbIM 3HAYEHMSM ONTUYECKOM MAOTHOCTM M COOTBETCTBYHOLWMM MM KOHLEHTpauuam 6opa
CTPOST rPajfyMpoBOYHbIA rpadiMk. STS NOCTPOEHMS rpaduka MCMONb3yKT CPpefHee apuMeTUyecKoe
OMTUYECKMNX NNOTHOCTEN YeTbipeX NapannenbHbIX ONpejeneHnii Ang KaKA0N KOHLEeHTpaLuum.

2.1.1—2.1.4. (N3meHeHHaa pegakuus, V3m. Ne 2).

2.1.5. O6paboTKa pe3ynbTaToB

KoHueHTpayumto 6opa (/1) B UCMbITYEMOI BbITSHXKKE. MI/4M3, BbIMUCAAOT N0 dopmyne

1000,

roe or —macca 6opa, HaliieHHas B aHanu3vMpyemoii npobe No rpagyMpoBOYHOMY Fpaduky, Mr;
V— 06beM aHann3npyemoro pacTeopa, B3ATOro fAns onpefeneHus, cM3

Jonyckaemble pacXoXaeHWs Mexay pesynbTatamu napasnienbHbIX onpegesieHnii npu 40BepuTensHON
BepoATHOCTM P = 0.95 He go/mkHbl npeBblwats 0.5 Mr/gm3 ans KoHueHTpauwin 6opa 1—3 mr/gm3
0,7 Mr/gM3—pAaT14 KOHUeHTpauuii 3—6 mr/gm3,

2.2. TloTeHUMOMETPUYECKUIA METOS,

2.2.1. CywHocTb MeToAa

MeTog OCHOBaH Ha 06pa3’oBaHUV CUIbHO AUCCOLMUPYIOWMX KOMMIEKCHBIX COeAMHEHWI GOpHOIA
KUCNOTbl C MHOrOQTOMHbLIMW CNUPTaMun, KOTOPble TUTPYIOT LLEMOYbHD. DKBUBANET-UYIO TOUKY YCTaHaBNN-
BatOT ¢ nomolbio pH-meTpa. YyscTBuUTeNnbHOCTL MeToga 0,5 mr/gm3

2.2.2. Annapatypa, nocyja, peakTuBbl, pacTBOpbI

pH-MeTp, CTEKNAHHbIN 1 X10pCcepebpsHbIii 3NeKTPOabI.

MeLwwanka anektpomarHutHaa tunos MM-3, MM-3A nan aHanorMyHoro Tuna.

Monymukpo6topeTKa Uanm MnKpobropeTka BMecTumocTbio 10 cm3c LeHoli geneHnsa 0.02 cm3

Mocypa, ykasaHHaa B n. 2.1.2.

MaHHuT no HT/,. JonyckaeTca npuMeHaTb ravuepyH no FOCT 6259. npefsapntenbHO HeldTpanu-
30BaHHbIN J0 pH 7 1 pa3baBneHHbln | : 1 CBEXENPOKUNAYEHHON ANCTUANNPOBAHHON BOAOM.

Kucnota 6opHas no FOCT 9656.

Caxaposa no MOCT 5833 nnu caxap-pagnHag nuLLeBOiA.

PacTBop MHBepTHOro caxapa: 600 r caxapa-patmmaga uam caxaposbl pacTBopstoT B 200 cM3 cBeXe-
NPOKUMNAYEHHOW BOAbl MPW OCTOPOXHOM HarpeBaHWW W MepeMellnBaHWM A0 MOSIHOTO MPOCBETNEHUS
pacTBOpa. PacTBOp HarpeBatOT MOYTU [0 KMMEHWUA U MpubaBnstoT 5 cM3 pacTBopa rMAPOOKUCU HATpUs
KOHUeHTpayuun ¢ (NaOH) = 3 monb/gm3

PacTBOp X0poLIO nepeMeLlLnBaldT U N0 OXNaXAeHun fosogaT pH pacteopa o 6,9 nnbo cnabbiv
pacTBOpPOM efKOr0o HaTpus, M60 pacTBOPOM CepHOW KMCMOTbl Ha pH-meTpe; pH pacTBopa MHBEPTHOrO
caxapa NpoBepsAIOT C MOMOLLbIO PH-MeTpa Kaxaplii pas nepef Hauyanom paboThbl.

CTaHgapTHbI pacTBop: pactBopsatoT 0.5716 r 60pHOI kucnoTel B 200—500 cM3 CBEXENPOKMMAYEH-
HOW LMCTUNNNPOBAHHOW BOAbl. PacTBOp NepeBOAAT B MEPHYHO K06y BMecTMMOCTbio 1000 cm3, pa3basnsioT
BOAOW 40 METKM 1 nepemMelumBatoT; 1cm3 pacteopa cogepxut 0.1 mr 6opa.

Kucnota cepHast no FOCT 4204, pas6asneHHas 1: 10.

KucnoTa ykcycHas no TOCT 61, pacTBop C MaccoBoii fonein 4 %.

HaTtpua rugpookuce no TFOCT 4328, pacTBopbl C MaccoBoil goneid 5 %, KOHLEHTpauuu
¢ (NaOH) = 0,025 monb/am3u KoHueHTpauumn ¢ (NaOH) = 3 monb/gm3

0,025 monb/gm3 pacTBOp rMAPOOKUCK HaTpua: pacTopsatoT 1.0 r ruapookucu Hatpus B 200—300 cm3
CBEXEMPUIOTOBNEHHOMN, OXNTXKAEHHO AUCTUNNMPOBAHHON BOAbl 1 pa3basnsatoT Bogoin Ao 1000 cm3

TwTp pacTBopa rMAPOOKUCYU HATPUS YCTaHaBAMBAlOT MO GOPHO KWCNOTe Chefyrowmm 06pasom: B
cTakaH BMeCcTMMOCTbO 100 cm3nomewatoT 10 cmM3cTaHAapTHOrO pacTBopa 6OPHOI KMCNOTbl U MPUANBAIOT
40—50 cM3CBEXENPOKMMAYEHHO BOAbI, B CTaKaH OMYCKalOT MeLlasnKy (MarHuT) 1 3N1eKTpofbl, BKIOYaOT
mewanky n. npunmueas 0.025 monb/gmM3 pacTBOp rMApooKucK HaTpw/ K3 GHOpeTKW, ycTaHaBnuearoT pH
pacTteBopa 7,0. B nony4eHHbIli pacTBOp BBOAAT 3—b5 I MaHHUTa unm 3—5 cM3 ranueprHa nopumsmmu no
1—2 r. PacTBop MepemMeLUMBalOT C NOMOLLbLI0 31EeKTPOMarHUTHON Mewankn u tutpytoT 0,025 monb/gm3
pacTBOpOM ruApookucK Hatpua go pH 7,0.
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Tutp rugpookucy Hatpus (7) B Mr NaOH/cm5 BbluncnstoT no dopmyne

roe T —macca 6opa n | cm' cTaHAapTHOrO pacT#opa 60pPHO KUCAOTbI, M;
IF—o6bem CcTaHAapTHOro pacTeopa GOpHOW KUCMOTbI, B3ATOW ANS TUTPOBAaHWA, CM¥;
V[ —o6bem pacTBopa rmapooK1UCH HaTpus, M3PacxXOf0oBaHHbIA Ha TUTPOBaHMe nocne Jo6aBneHns
MaHHMTa (FrAnLepuHa), cms;
Y2 —o06beM pacTBopa rMApOOKUCK HATPWS, N3PACXOA0BaHHbIA Ha KOHTPO/bHLIA OMbIT (MOMpaBKa
Ha 3arps3HeHVe peakTMBOB, KPOMe GOPHOM KUCNOThI).

MpumeyvyaHune. Bce peakTuBbl JOMKHbI GbiTb KBAMMKALWW HC HIDKE Y. [, &

(M3meHeHHaa pepakums, M3y, Ne 2).

2.2.3. TlposegeHve aHanu3a

BbINONHAOT ABa NapannenbHbIX onpefeneHns 6opa B BbITAXKE.

200 cM5 YKCYCHOKMCNOW BbITSXKKMA MOMELLAOT B KBapLeBbli CTakaH WM B CTakaH W3 [pyroro
matepuana (n. 2.1.2) BmecTmocTbio 250—300 cM3 1 BbINapMBatOT Ha necyaHoi b6aHe npu TemnepaType
200—300 "C po obvema 3—5 cm3 (pacTBOp MOKPbLIBAeT TONbKO AHO CTakaHa). PacTBop nepeHOCAT B
TUTPOBa/bILWA CTakaH BMeCTUMOCTbIO 100 cMm5, 06MbIBas CTEHKM CTakaHa, rfe Npou3BOAMI0CH ynapuBa-
Hue, 3—b5 pa3 ropsayein BoON nopuusaMm no 5—7 cM5 1 oxnaxgatoT. TUTPOBaNbILL CTakaH C UCTbITYeMbIM
pacTBOPOM YCTaHaBNMBAOT Ha CTO/MK 31EKTPOMArHUTHOW MeLlanku, ONyCKatoT B HEr0 MarHuT, 371eKTPOAbI
(CTEKNSHHBIN U XNOPCePebpsiHbIA) U BKIHOUAOT MeLlasiKy. HeidTpannyrT ncnbiTyemMblid pacTBop 5 %-Hol
rMAPOOKNCLI0 HaTpus, notom 0.025 monb/AM' pacTBOPOM TUAPOOKUCU HaTpus u3 6ropeTkn o pH 7,0,
ecnn TpebyeTca, M3OLITOK LUENoYM HelTpanusytoT cepHoil kucnotoii 1 ; 10. MocTe yctaHoBneHus pH
pacTBopa B UCMbITYEMbIA pacTBOp BBOAAT 3—5 I MaHHUTa unm 3—5 cm5 ravuepuHa nam 40 cmb5 pacteopa
MHBEPTHOro caxapa. pu 3TOM cTpenka pH-meTpa OTK/IOHAETCA B 061aCTb MEeHbLUMX 3HauyeHuin pH.
TutpytoT 0,025 mMonb/gM3 pacTBOPOM TMAPOOKUCK HATpMsi A0 BO3BpaLleHus cTpenkn K pH 7,0. go6asms
nepes KOHHOM TUTPOBaHMA 1—2 r MaHHUTA WU COOTBETCTBEHHO 1—2 CM} ravuepuHa.

OfHOBPEMEHHO NPOBOAAT KOHTPO/bHbIV OMbiT: 200 cM3 pacTBopa YKCYCHOW KWCNOTbl C MAacCoBOW
foneii 4 % ynapuBatoT Ha necyaHon 6aHe o 3—5 cMm' 1 gasiee NOCTYNAKOT, KakK MpW aHanM3e UCMbITYeMOro
pacTtsopa.

MpaBuIbHOCTL aHaNM3a NPOBEPSAIOT MO CTaHAAPTHLIM pacTBopaM 6OPHOI KUCMOTbI, KOTOPbIE NPOBO-
[AT Yepe3 BCe CTafuu aHanu3a.

2.2.4. O6paboTKa pe3ynbTaToB

KoHueHTpaumio 6opa (/1) B yKCYCHOKMCNON BbITSHKKE, MI/AM3 BblUMCAAIOT NO hopmyne

y 74T, - y9. 1000
*

roe ' —TUTP TMAPOOKNUCK HATpUA, Mr/cm3
V3 —06bem rMpPOOKNCK HATPUS, 13PacX0f0BaHHbIA Ha TUTPOBaHWE UCMbITYEMOro pacTBopa rnocre
f[06aBneHns MaHHUTaA, CM3;
VA—06bemM TMAPOOKUCU HATPUA, W3PAcXOf0BaHHbIA Ha TUTPOBaHME PacTBOpPa KOHTPO/bHOMO
onbITa, CM3
\§ —06bEM YKCYCHOKWCION BbITSXKKW, B3ATOW A1 TUTPOBAHWS, CM5
Jonyckaemble pacxoxaeHus Mexay pesynbTaTtamu napanfienbHbiX onpegeneHnii npy JOBEpUTENbHON
BepoATHOCTM P = 0,95 He AomkHbl npesbiwate 0,2 Mr/am5 gns KoHueHTpauuii 6opa 0.5—1 mr/gms.
0,3 mr/gm5—pans koHueHTpauuii 1—3 mr/gm5. 0,4 Mr/gm3—pana KoHueHTpaunini 3—6 mr/gma
2.3. CneKTpa/bHbIiA MeToq,
2.3.1. CywHocTb MeToda
MeTog 0CHOBaH Ha BO36YXeHWM CneKTpa aHann3Mpyemoro pactTeopa U M3MepeHW OTHOCUTE/bHOW
MHTEHCVMBHOCTU CMeKTpasibHbIX IMHWUIA 6opa. YyBcTBUTENbHOCTL MeToga 0.5 mr/amb.
2.3.2. AnnapaTypa, nocyfja, peakTusbl, pacTBOpbI
CnekTtporpad KBapLeBblii, cpegHein gucnepcun Tuna NCM-28, NCIM-30 wn gp.
[eHepaTop AyroBoMi.
MukpogoTomeTp.
MpucnocobneHne Ans nogaym pacTBopa B 30HY FOPeHWs Ayru nr60A KOHCTPYKUMK (Hanpumep,
BpaLLaroLWuinca ANCK) C NIMHEAHON CKOPOCTLIO MepemelleHns B 30He pa3psga 0kono 4 mm/c).
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Mocypa, ykasaHHad B n. 2.1.2.

Yrmm cnekTpanbHble, 6e300pHble, 3aTOYEHHblEe Ha KOHYC, WN MefHble 3MeKTpodbl Mapku M-1 no
FOCT 859. 3aToueHHble Ha nonycgepy.

®PunbTpbl 06€340NEHHbIE 9 MM, NOTHbIE W CpefHel NAOTHOCTK.

" dDoTONNACTUHKM cnekTpa/bHble Y®LU, Tuna 3 unu 1(B 3aBUCMMOCTY OT onpefenseMblX KOHLeHTpa-

Lmni).

KucnoTa ykcycHas no TOCT 61, pacTBop C MaccoBoii fonein 4 %.

Hatpwuit TeTpabopHokHcbI no FTOCT 4199.

KobanbT a3oTHoKucAbIn no TOCT 4528. BOAHbLIN pacTBOP C MaccoBoii fonei kobanbTta 1 %.

MpumMmeyaHue. Bce peakTuBbl JOMKHBI ObITb KBAM(UKALMA HC HIDKE Y. .

2.3.3. CraHfapTHble pacTBOpbI

VicxoaHbIi cTaHAapTHBbIA pacTBop: pacTBopsAtoT 88,6 Mr TeTpabopHokucnoro Hatpus B 300—500 cm1
4 %-HOli YKCYCHOW KucnoTbl (MO macce), NepeBoAaT B MEPHYHO KOOy BMEeCTUMOCTbIO | AM\ pa3baBnstoT
4 %-HOWA YKCYCHOW KucnoToid fo meTku: 1am3 pacTBopa cofepxut 10 mr 6opa.

Paboumne cTaHAApTHbIE PacTBOPbLI: Pa3baBNsftOT UCXOAHbIN CTaHAAPTHbIA PacTBop 4 %-HbIM PacTBOPOM
YKCYCHOW KUCNOTbI: FOTOBAT He MeHee YeTblipex pabourx cTaHAapTHLIX PacTBOPOB C KOHLUEHTpaLuell 6opa
oT 1po 8 mr/am3 [onyckaeTcs M3MeHeHVe BEPXHEr0 WM HUXKHEro npefena UHTepBasia KOHLEeHTpaLui
60pa B CTaHAAaPTHbLIX pacTBOpax B COOTBETCTBMU C ONPeAEenseMON KOHLEHTpaLuein.

2.3.4. TlposegeHvie aHanu3a

50 cM3BbITSHXKM 1 M0 50 cM' KaXkaoro paboyero CTaH4apTHOro pacTeopa nomewlaroT B hapopoBbie
yawku, fo6asnaoT Mo 1cM3 pacTBopa a30THOKMCIOrO KobanbTa ¢ MaccoBoii goneit 1 %.

MoACTaBHOW YronbHbIA UNN MeAHbIA 3M1EKTPOJ, YCTaHaBIMBAKOT B LUTATVBE, BLIBOAAT €ro Ha OnTu-
YECKYH0 OCb CMekTporpaga no TeHeBOW NPOEKLMMW, PacCTOSHWE MeXay MPOTMBO3ANEKTPOAOM W MeAHbIM
AUCKOM 2 MM. OG6e330/1EHHbI (hyUAbTP AMaMeTpoM 9 MM CMayMBalOT B aHaIM3MPyeMOM pacTBOpE U
YKNafblBAlOT Ha MeAHbIN AUCK, M36bITOK pacTBOpa YCTPaHAT (MAbTPOBasIbHONM Gymaroii. OgHOBPEMEHHO
BK/IIOYAIOT reHepaTop Ayry U NPUBOAAT BO BpalleHWe AUCK C (UNbTPOM: cuia Toka fyrm 4 A, CKopocTb
BpaLeHus guibTpa | 060poT 3a 60 ¢, IKCNO3MLMI0 YCTaHaBIMBAKOT B 3aBUCMMOCTH OT YyBCTBUTE/ILHOCTU
hoTONNACTUHOK.

MpumeyvaHue. [onyckaeTcs 1CMoNb30BaTb A1 NOJa4V pacTopa B 30HY paspsja Apyrie npucnocobreHuns
(Hanpumep, dynblypaTopb!). CrekTpbl PErMCTPMPYHOT NpY WnpUHE LWenn cnekTporpada 0.018 X« LLenb 0CBeLaeTca
KOHZEeHCopoM/™ 75 MM, YCTaHOB/IEHHbIM Ha PaccTosHMM 100 MM OT MCTOYHVIKA U JTAIOLLM €10 Pe3K0e M306paKeHIe
Ha KpblILLKe Lwenu. [na Kaxaoi aHanmsnpyemoli npobbl 1 CTaHAAPTHOTO pacTBOpa Mo/TyHatoT Mo TPKM CMEKTPOrpammbl.

Ha MuKpooTOMETpPe M3MepAOT M/IOTHOCTM MOYEPHEHWI aHAMTUYECKOW Napbl CrEeKTPabHbIX
NUHWIA 6opa 249.8 HM 1 KobanbTa 252.1 UM.

[na kaxgoli npobbl 1 CTaHAAPTHOIO pacTBOpPa BbIYMCMSKOT PasHOCTb MOYEPHEHWI aHaIMTUYECKOW
napbl IVMHWIA N ONPeLenstoT cpefHee apuMeTNUECKOe pe3ynbTaToB TPex napannenbHbIX N3MepPeHUi.

2.3.5. O6paboTKa pe3y/nbTaToB

Mo pasHOCTV NOYepHEHWI aHAIMTUYECKON Mapbl TMHWIA 418 CTaHAAPTHbIX PacTBOPOB U COOTBETCT-
BYHOLLMM MM norapugMaM KOHLEHTpaLmMm 6opa CTPOAT rpafyMpOBOYHBINA rpaduK; No rpadmky onpesenstot
KOHLEeHTpauuio 6opa B npobax.

[Jonyckaetca MCNonb30BaTh 3apaHee MOCTPOEHHbIA rpagyvpoBOYHbIN FpaduK. 138 KOHTPONS ero
CTabUNbHOCTM NPUMEHSIOT CTaHAApTHbIM PacTBOP C MpefenbHO AONYCTUMON KOHLeHTpauueli 6opa no
HOPMaTMBHO-TEXHUYECKON JOKYMEHTaLUN.

Jonyckaemble pacxOXAeHWs Mexay pesynbTaTamy napanfnenbHbIX OnpeAeneHunii Npu 40BepUTENLHONM
BeposiTHOCTM P = 0.95 He fo/mKHbI npeBbiwaTb 0,3 Mr/gbi3 ana KoHueHTpauuii 6opa 0.5—1 mr/gm3
0.4 mr/gM3ans KoHueHTpaunii 1—3 mr/gm3, 0.5 Mr/am34ns KoHUeHTpaymin 3—6 mr/gm3.

3. ®OTOMETPUYECKUNIN METOJ OMPELENEHNA ®TOPA

3.1. CywHocTtb meToga

MeTog ocHOBaM Ha 0CnabfeHuy OKpacku anu3apuHUMPKOHWEBOro naka, 6narofaps cnocobHoe™
(hTOPUA-NOHOB 06PA30BbIBATL C LIMPKOHMEM BeCLBETHbIN KOMMeKe. YyBCcTBMTENbHOCTL MeToga 0,05 mr/gm3

3.2. Annapatypa, nocyAa, peaxkTusbl

DOTOINEKTPOKOIOPU METP.

Konbbl mepHble BMecTuMocTbio 100, 500. 1000 cm3 mo HTA.

MuneTkn MmepHble BMeCcTUMOCTLIO 51 10 cm3no MOCT 1770.
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Kwucnota consnas no MOCT 3118.

Kucnota cepHas no MOCT 4204.

Hatpuit pTopucTbiii no FTOCT 4463.

Ann3apuHOBBLI/A KpacHbIin C.

LinpkoHnsa xnopug (OKCMaxnopug LMpKoHus).

LIMpKOHUN a30THOKMCAbIV ABYBOAHbIN (LMPKOHUS HUTPAT) UAN LUPKOHUA a30THOKUCABIA [BYBOA-
Hblii OCHOBHOIA.

MpuMCcYaHmMC. Bec peakTuBbl AOMKHbI GbiTb KBATMMKALMA HC HIDKE Y. [, a.

3.3. TlpurotoeneHue pacTsopoB

3.3.1. CtaHpapTHbIi pactBop (pTopa (pactBop A): 0,0221 r (TOPUCTOro HaTpUs PacTBOPSAHOT B
AUCTWNNMPOBaHHON BOAe, MEPeBOAAT B MEPHYH Konby BMecTumocTbio 100 cM3 foBogsaT o MeTku; lcm'
pacteopa cogepxut 0,1 mMr ¢iTopa. PactBop b: 10cm3pacTBopa A MepeHOCAT B MEPHYH K01y BMeCTMMOC-
Tbto 100 cm3, 1OBOAAT A0 METKM AUCTMANMPOBAHHON Bogoi; 1 cm3 pacTBopa cogepxut 0.01 mr dTopa.
PacTteop b rotoBAT nepes ynotpebneHnem.

3.3.2. PacTtBop anu3apuHoBoro KpacHoro C: 0,75 r anu3apuHoBOro kpacHoro C pacTBopsloT B
AUCTWUNNMPOBaHHOW BOAe, MEPeBOAAT B MEPHYIO KONBY 1 JOBOAAT 06beM Ao | M3,

3.3.3. PactBop xnopuga umpkoHuna: 0,354 r xnopuga LMpKoHMNa pactsopsoT B 600—800 cm3
ANCTUNAMPOBAHHON BOfAbl, 406aBAAOT 33,3 CM3 KOHLEHTPUPOBAHHOWN CEPHON KUCNOThLI, MepeMeLLmnBatoT,
£06aBnA0T 100 cM3KOHLEHTPUPOBAHHOM CONSHOM KUCMOTLI U CHOBA NepeMeLLVBAtOT; OXTaXAAI0T: 0BOAAT
06bEM AUCTUNNMPOBaHHOW BOZOV 4O | AM3 MepeMewwmBaloT W BblAepXusaloT | 4. PacTBOp XpaHAT B
CKNSAIHKE M3 TEMHOrO CTeKsa.

3.3.4. PactBop a3oTHoKucnoro umpkoHwuna: 0.371 r© a30THOKWUC/IONO LMPKOHWIA PacTBOPAOT B
200 cM3 ANCTMANMPOBaHHONM BOAbl, NpunusatoT 10 cM3 cepHoOl KWUCAoTbl M 15 cM3 CONSIHOW KUCNOTHI,
OXNXKAA0T, (QUALTPYIOT, LOBOAAT AUCTUANNPOBAHHONM BOAOM A0 500 cM3 M nepemeLLVBatOT.

3.4. TlposegeHne aHanmsa

3.4.1. BbINONHAIOT fBa NapannenbHbIX onpefeneHus gropa B BbITsHXKe. K 100 cM3 BbITSXXKM [06aB-
NAT nocnefosaTenbHO 5 cM3 pacTsopa anusapuHoBoro kKpacHoro C v 5 cm3 pactBopa xnopuga (Mnm
HUTpaTa) LMPKOHWMA, PacTBOP MepeMellVBatOT W BblAePXMBaOT | 4 Npu KOMHATHOW Temnepartype.
V3MepsoT ONTUYECKYHO MAOTHOCTb B KIOBETE C TO/LWMHON KOMOPHMeTpUpyemoro cnos 20—50 MM B UH-
TepBaie A/IMH BoNH 520—550 HM (3eneHblil cBeTouIbTP). KonmuecTBO (pTopa B pacTBOpe HaxoAAaT Mo
rpaflyMpoBOYHOMY TpaduKy.

3.4.2. TocTpoeHne rpagyMpoBOYHONO rpadmka

B xumMmunuyeckne ctakaHbl BmecTumocTbio 150—200 cm3 BHocsaT 1.0; 3,0: 5,0; 7,0; 10,0 n 12.0 cm3
CTaHfapTHoro pacteopa b, uto cootsetcTByeT 0,01: 0.03; 0.05; 0,07; 0,10 »n 0,12 mr ¢TOpa.

O6bem KaxXloro pactsopa f0BOAAT 0 100 cM3 AMCTUNNMPOBAHHONW BOLOW M Aanee MOCTYMNalT Mo
n. 3.4.1. Tlo HaifeHHbIM 3HAYEHUAM OMTUYECKOW MAOTHOCTU W COOTBETCTBYHOLMM MM KOHLEHTPaLMaM
(hTOpa CTPOAT rPafyMpoBOYHbIi rpadumk. Jns nocTpoeHns rpaduka cnonb3yroT cpefHee apudMeTyecKoe
3HAYEHWI OMTUYECKMX NJIOTHOCTEW ABYX MapannefibHbIX 3MEPEHU ANA KaXAO0M KOHLEHTpaLuu.

3.5. O6paboTka pe3ynbTaToB

3.5.1. KoHueHTpaumto htopa (/1) B UCNbITYEMOI BbITSKKE, MI/AM3, BbIYMCAAKOT MO (hopmyne

v T 1000

rge T —wmacca hTopa, HaifeHHas Mo rpagyvMpoBOYHOMY Fpadnky, Mr;
T—o6beM BOAHON BLITSXXKW, B3ATOW AN aHanu3a, cM3.
3.5.2. [lonyckaemble pacXOXAeHWUs Mexay pesynbTaTamu napannefibHbiX OnpefesieHnin npy 4oBepu-
TeanoM/ BeposATHocTM P = 0.95 He go/mKHbI npesbiwatb 0,08 mMr/gM3 ans KoHUeHTpaumii ¢Topa 0,2—
10 wmr/gm3

4. METO/AbI OMNPEAENTEHVA HUKENA

4.1. ®OTOMETPUYECKMIA MeTOL,

4.1.1. CyuwHocTb MeToAa

MeTog 0CHOBaH Ha 06pa3oBaHMK OKPALLEHHOr0 B KOPUYHEBO-KPACHbLIN LBET KOMM/IEKCHOIO Coefu-
HEHWS HUKeNs ¢ AUMETUITIMOKCUMOM B LLENIOYHON Ccpefie B NPUCYTCTBUN OKUCIUTENS.

OnpefieneHnio HUKeNs He MeLarT Mefb, KoOanibT, Xeneso npu MaccoBbiX KOHLEHTpauusx, He
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npeBblWakLWmx cooTBeTcTBeHHo 0,02 mr/gm3, 0.2 mr/gm3 u 0.1 mr/gm3. UyBCTBUTENbHOCTL MeToAa
0,05 mr/gm3.

(U3meHeHHan pegakuus, Msm. Ne 2).

4.1.2. Annapatypa, peakTuBbl, pacTBOpbI

DOTO3NEKTPOKONIOPUMETP UK CNEKTPOGOTOMETP.

Mpo6upkn BmecTmMocTblo 10 cm3

Konb6bl mepHble BMecTumocTbio 100 cmM3 npo FOCT 1770.

MuneTkn mepHble BMecTUMOCTbIO 1,5 1 10cm3 no MOCT 29227.

BopoHku genutensHble BMecTUMoCTbiOo 250 cm3no MOCT 25336.

Yawku tapdoposble gnamerpom 5—6 cm no MOCT 9147.

KucnoTa BuHHas no FOCT 5817, pactBop ¢ MaccoBoit goneid 20 %.

HaTpuii NMMOHHOKHKCABINA, 3-3amelleHHbI mo FTOCI 22280, pactBop ¢ MaccoBoit gonein 20 %

OumeTtunranokemm no FOCT 5828. pacTeope maccoBol goTeit 0.1 % B pacTBOpe rMAPOOKUCK HATpus
C MaccoBoii goTeid 5 %.

AMMMaK BofgHbIM no FOCT 3760.

Xnopotopm.

Kucnota consiHas no TOCT 3118, pacteop 0,5 mons/am3

Hatpua rugpookmcs no FOCT 4328. pacTBopbkl C Maccosoi goneid 5 % n 30 %.

Wog kpucTtannuuecknii no TOCT 4159, pacTBop ¢ MaccoBoli foneli 1% B 3TUN0OBOM cnnpTe.

Kucnota asotHaa no NOCT 4461.

CnupT 3TUIOBbIV pekTUdUKoBaHHbI no FTOCT 18300.

AMMOHWIT HagcepHoKuMchbiii no FTOCT 20478. pacTBop ¢ MaccoBoit gonein 15 %.

Hwvikenb cepHokucnblii no FTOCT 4465.

CraHpapTHbI pactBop A: 0.4786 T nepekpuCTan/In30BaHHOrO CEPHOKMCNOr0 HWUKENA NOMeLLalT B
MepHYt0 Konby BMecTMMocTbto 100 cM3, pacTBOPSIOT B AUCTUNIMPOBaHHOW Boge, AobasnstT 0,1 cm3
KOHLEHTPMPOBaHHOW a30THOM KWCNOTbI, AOBOAAT A0 METKN AUCTU/INIMPOBAHHON BOLOW, NepemeLLvBatoT;
1cm3 pacTBopa cofepXut 1 Mr Hukens.

CTaHfapTHbIli pacTBop B: 10 cM’ pacTBOpa MEpeHOCST B MepHYH Konby BMecTMMOCTbHO 100 cM3 U
[OBOAAT [0 MeTKW BOfON; 1cm3 pacTBopa cofepxmut 0.1 Mr HuKens.

MpumeyaHue. Bce peakTuBbl JOMKHBI ObITb KBAIMDUKALMA HC HIDKE Y. 1. a.

4.1.3. TlpoBefeHWe aHanm3a

BbINONHAOT ABa NapannenbHbIX ONpefeieHNs HUKENS B BbITSKKE.

4.1.3.1. TpoBeaeHNe aHaM3a Npu KOHLEHTpauun KobanbTa 1 Mean He 6onee 0.5 mr/gm3

25 CM3 BbITSHKKM MOMELLAOT B MepHY Konby BmecTumocTblo 100 cm3 go6aBnstoT | cm3 BUHHOINA
KUCNOTbI AW NMMOHHOKUCAOrO HaTpus, 10 cm3ammumaka, 5 cM3pacTBopa rmapooKMCH HaTpUsi C MaccoBOA
ponein 30 %, 3 cM3 HagcepHOKMCNOro aMMoHus, 10 cM3 SUMETUNTINOKCUMA, NepeMeLlnBadT pacTBop
nocne Ao6aBneHNs Kaxaoro peakTuea, f0BOAAT 06beM pacTBopa AUCTUAMPOBAHHON BOAOI 0 METKM, eLue
pa3 nepemelLnBatoT. 3mMepsT ONTMYECKYH NAOTHOCTL PacTBOpa B KKOBETE C TONWUHOW cnosi 10—20 HM
npu anuHe BosiHbl 430—445 HM (CMHMIA CBETOMLTP).

[ns cpaBHEHMA NPUMEHSIOT PacTBOP KOHTPO/bHOIO OMNbITa, MOMYYeHHbIV B aHaOTUYHbIX YCOBUAX.

KonunyecTBo HUKeNs B pacTBOpPe YCTaHaBNMBAKOT MO rpaLyvpoBOYHOMY rpaguKy.

[ns nocTpoeHns rpagyvpoBOYHOro rpadmka B MepHble Konbbl BMectumocTbio 100 cm3 BHoCAT 0,1;
0,2; 0,3; 0,4; 0,5, 0.6; 0,7; 0.8; 0,9; 1,0cm3craHgapTHoOro pacteopa b. uto cooteercTayet 0.01; 0,02; 0,03;
0,04; 0.05; 0.06; 0,07; 0,08; 0,09; 0.1 Mr Hukens, f06aBAAT 1CM' BUHHOW KUCNOTbI MIN NMMOHHOKMUCOTO
HaTpua 1 fanee U3MepsoT ONTUYECKYHO MNOTHOCTb MOMTYYEHHbIX PACTBOPOB.

[ns nocTpoeHust rpaguka UCMONb3YIOT CPefHee apuiMeTUHECKOe OMTUYECKMX MIOTHOCTEN ABYX
napanfiefibHbIX U3MEPEHUN KaX0n 13 KOHLEHTpaLUN.

4.1.3.2. TpoBefeHNe aHanM3a B NPUCYTCTBUM KobaTbTa U Mean 6onee 0,5 mr/gm3

B genvTenbHy0 BOPOHKY nomMewarT 25 cM3 BbITSXKKU. 2 cM3 pacTBopa BUHHOW KUCMOTbl UK
JINMOHHOKKCNOro HaTpua. 0,5 cM* pacTBopa AUMETUNTIMOKCMMA. 3 CM3aMMMaKa; Bbl4epXXunBatoT 2—3 MUH.
pasbasnstoT Bofol Ao 50—60 cm3 1 fobaataoT 5 cm3xnopoopma. Coep>KMMOE BOPOHKM BCTPSIXUBAKOT
B TeueHve 2 MuH. Pasbl pasgensoT. Hukenb 13 X10pothopMHOr0o 3KCTpaKTa pesakcTparvpytoT. [1na atoro
po6asnsaoT 15 cm30,5 Monb/AM3 CONSHOM KUCNOTbI 1 CHOBa BCTPSXMBALOT.

BogaHbIii caoii cnumnatoT B hapthopoBy o HalliKy. CoepXXMMOe YallKy BbINapuBatoT [0 BNaXKHbIX COMEN,
KOTOpble 06pabaTbiBalOT ANCTUANNPOBAHHON BOAON W MEPEHOCAT B MEPHYIO K016y BMECTMMOCTbIO 50 cm3,
O6MbIBaKOT CTEHKM YalleK AUCTWUAMPOBAHHO BOLOIA M pPacTBOP TakKe NMepPeHOCAT B KOnby.
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[anee K nony4eHHOMy pacTBopy fo6asnsatoT 0.1 cm’ pacTBopa gumetuarnnokcuma. 0.1 cm3 cnupro-
BOro pacrtsopa Voga n 1cm3ammuaka.

Mocne npubaBneHNs KaAOro peakTMBa COAEPXKMMOE MPOBMPKM XOPOLWO MepemelumBatoT. Yepes
15 MWUH M3MepsaoT ONTUYECKYHD MAOTHOCTb PacTBopa NpW [AJWHe BOMHbI 445 HM (CUHWIA CBETOMUNLTP),
NPUMEHSAA 418 CPaBHEHWS PacTBOP KOHTPONBLHOMO OMbITa, MOMYYEHHbIA B @aHANIOTUYHBIX YCOBUSIX.

KonnuecTBo HUKeNs B pacTBope ONpefensioT No rpajynpoBOYHOMY rpaduky.

[ns nocTpoeHms rpafyMpoBOYHOTO rpadmka B AenuTenbHble BOPOHKM BHocAT 0,1: 0.3; 0,5; 0.7; 0,9;
1.0 cm’cTaHgapTHoro pactsopa b. uto coorsertctayet 0,01; 0,03; 0,05; 0,07; 0.09; 0.1 Mr HuKens, v ganee
N3MEPSOT ONTUYECKYHO NAIOTHOCTb PaCcTBOPOB.

[na nocTpoeHWst rpaflyMpoBOYHOIO rpagmka UCMonb3yrloT cpefHee apuPMeTUyecKoe OMTUYECKUX
NJIOTHOCTENW ABYX NapannenbHbIX ONpefeNieHnii Kaxkaoin U3 KOHUEHTpauuii.

4.1.4. O6paboTka pe3y/nbLTaToB

KoHueHTpauuio Hukens (A3 B BbITSXKKE, MI/AM3 BbIUMCNAKOT NO hopmyne

X9 :I_—_plgnl

roe T —macca HWKens, HailgeHHas no rpagyypoBOYHOMY FpadKy, Mr;
T—o6bem aHanM3pPyeMoro pacTeopa, B3ATOrO Ha onpegeneHvie, cM3,

JonyckaeMble pacxoXxaeHUs Mexay napanfiefisHbIMU OnpejeneHnsamu npy LOBEPUTENbHOW BeposT-
HocTh P = 0,95 He fo/MKHbI npeBblwaTs 0,3 Mr/gM3ana KoHueHTpauun Hukens ot 0,5 go 1,5 mr/gm3.

4.2.  ATOMHO0-a6CcOpO6LMOHHBIV MeTof,

4.2.1. CywHocTb MeToja

MeTog OCHOBaH Ha M3MepeHWn abcopbLymn cBeTa aToMaMn HUKeNs NPy BBEAEHWN aH&YH3MPYEMOro
pacTBopa B BO3[YLUHO-aLETUIEHOBOE M/1ams.

4.2.2. Annapatypa, peakTuBbl, pacTBopbl

CnekTpoghoTOMETP aTOMHO-abCOPUNOMHbINA.

AuetuneH no MOCT 5457.

KucnoTa ykcycHas no TOCT 61, pacTBop ¢ MaccoBoii foneii 5 %.

Kucnota cepHas no MOCT 4204.

Hukenb cepHokmcnbiii no FOCT 4465.

VcxofHbli cTaHAapTHbIM pacTBop: 4.7860 I CEPHOKMCNOTO HUKENS PacTBOPSIOT B AUCTUINIMPOBAHHON
BOZ€, 406aBAAOT 2 CM3KOHLEHTPUPOBAHHOM CEPHOI KACNOTbI, MEPEHOCAT B MEPHYHO KOGy BMECTUMOCTbLIO
1aM3, [OBOAAT 06BbEM AMCTUNIMPOBAHHON BOAONM 40 MeTKW. 1aM3 pacTBopa COAepXUT | I HUKens.

Pabouvie cTaHAapTHble PacTBOPbI FOTOBAT W3 WCXOLHOTO NOC/efoBaTe/lbHbIM pa3basieHneM pacTBo-
POM YKCYCHOI KMCNOTbl C MacCcOBOW fofeit 5 %, roToBAT He MeHee YeTblpex CTaH4APTHbLIX PacTBOPOB C
KOHUeHTpauwuein Hukens ot 0,5 go 10 mr/gm3.

4.2.3. posefeHne aHann3sa

4.2.3.1. BbINONHAKT fBa napayfiefibHbIX ONpPegeneHnsa HUKeNs B BbITAXKKE.

100 cmM3 BbITSHKKM ynapuBalOT Ha BOAsHON 6GaHe B 5—10 pa3, u3MepsitoT 06beM MOAYYEHHOro
KOHLIEHTpaTa.

4.2.3.2. CTaHAapTHble pacTBOPbl U KOHLEHTPAaTbl PacnbiNAT B Naams aueTuieH —BOo3ayX U u3Me-
psOT abcopbumto cnekTpanbHON NMHUKM HUKens 341.4 Hw.

BbINONHAIOT MO fBa napanfienbHbIX U3MEPEHUs 41 KaX0oro MCMbITyeMoro pacTsopa, BblYMCIAIT
cpeaHee apuhMETUYECKOEe ABYX 3HAYEHWIA OMTMYECKON MAOTHOCTU MAaMeHMN.

4.2.3.3. Mo pe3ynbTaTtaMm M3MepeHUid 4ns pabounx CTaHAapTHbIX pacTBOpoB Mo M. 4.2.2 U COOTBET-
CTBYIOLLMM KOHLEHTPALMAM HUKeNs CTPOSAT rpafyypoBOYHbIA TpaduK 1 ONpeaenstoT KOHLUEeHTpaLuio
HWKeNs B aHanM3nMpyeMom pacTBOpE.

4.2.4. O6paboTka pe3y/bTaToB

KoHueHTpaymto Hukensa (V) B BbITSHKKe, MI/AM3 BbIMUCAAOT N0 dopmyne

roe C —KOHUEHTpauua HUKeNs, HailfeHHas no rpagyvpoBOYHOMY rpaduky, Mr/am3
K —OTHOLEeHNe 06beMa BbITSXKKM, B3ATOW 4N1 aHanu3a, K 06beMy KoHLeHTpaTta mo n. 4.2.3.1.
Jonyckaemble pacxoXgeHus Mexay pesynbTaTamu AByX NapasiiefibHbIX ONpeAeneHnin He [OMKHbI
NnpeBsbILWaTh YKasaHHbIX B M. 4.1.4.
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5. METOAbl OMPEAENEHNA KOBAJIbTA

5.1. doToMeTpUYeCKuii MeToq

5.1.1. CywHOCTb MeToga

MeToa OCHOBaH Ha 06pa3oBaHWM B YKCYCHOKMC/IIOM pPacTBOPe OKpALeHHOro B KpacHbIid LBET
BHYTPUKOMM/EKCHOTO COEAMHEHMS KObabTa C HHTPO30-P-conbio. UyBcTBMTENLHOCTL MeToga 0.05 Mr/am'.

5.1.2. Annapatypa, peakTVBbl, pacTBOpbl

P OTO03N1EKTPOKONOPUMETP UK CMEKTPOOTOMETP.

Konbbl mepHbie no HICA,

MuneTkn mepHble BMecTuMocTbio 1,5 1 10 cm5no TOCT 1770.

Mpo6upky BMecTMMOCTbO 10 M3

Kucnota consHas no MOCT 3118.

HwnTpo30-P-conb, pacTBop ¢ MaccoBoli goneid 0.1 %.

Hatpuit ykcycHokmenbii no FOCT 199, pacTBop ¢ mMaccoBoi goneii 50 %.

A3oTHasa kucnota no NOCT 4461.

KobanbT xnopucTtbiii no FOCT 4525.

CraHfapTHbIli pacTteop J1: 0.0403 r x10pucToro KobanbTa pacTBOPSAT B ANCTUANNPOBAHHON BOAE U
MepeHOCAT B MepHYH Konby BMecTuMocTbio 100 cm5 f06aBnst0T 1CM3CONAHON KUCNOThI, [OBOAAT 06beM
AUCTUNNMPOBaHHON BOLOW A0 MeTKu; | cm3 pacTBopa cogepxmT 0,1 Mr KobanbTa.

CraHgapTHbIi pactBop b: 10 cm3 pacTBopa A MepPeHOCAT B MEPHYHO KOby BMecTumocTbio 100 cm3u
[0BOAAT 06bEM [0 METKM ANCTUANMPOBAHHON Bogoi; 1cm3pacntopa cofepxxut 0.01 mr KobanbTa.

MpumMmeyain ne. Bec peakTviBbl AO/MKHbI BbiTb KBAM(MKALMM HC HUKE Y. [, a.

5.1.3. TposefeHne aHanu3a

BbINOMHAOT ABa NapanfienbHbIX ONpejeneHns KobanbTa B BbITSHKKE.

B npobupky ¢ npuTepToii Npo6Koii BHOCAT W) cm5 BbITSKKM, npunvBatoT | cm3 pacTBopa aueTata
HaTpusa ¢ maccoBoi fonei 50 %. 0,5 cm3pacTBopa HUTPO30-P-COMM. XOPOLLO NepeMeLLnBatoT, NpHbaansoT
0,5 cM3 KOHLLEHTPUPOBAHHOM a30THOW KWUCMOThI, CHOBa MepemelLnBaioT. Mpo6rpkM NoMeLaT B KMns-
LY BOAAHYIO O6aHI0 Ha 5 MWH, OXnaxAaloT. VI3MepsloT ONTUYECKYH MIOTHOCTL pacTBopa Npu [/ivHe
BO/IHbI 420 HM, MPUMEHSAIOT /11 CPaBHEHWSI PacTBOP KOHTPO/IbHOTO OMbITa.

KonuuecTBo kobanbTa B pacTBOpe OMNpefensitoT no rpagynpoBOYHOMY rpaduky.

5.1.4. TocTpoeHne rpagynpoBOYHOrO rpaguka

B npo6upkn BHocsaT 0,10; 0,30; 0.50; 0,70; 1,00 cm3 cTaHAapTHOro pacTteopa Kobanbta (B), uTO
cootBeTcTByeT 0.001; 0,003; 0,005; 0,007; 0.010 mr kobanbTa, AOBOAAT 06beM A0 10 cM3 pacTBOpPOM
YKCYCHOI KMCMOTbI C MaccoBoii gonein 4 % v NpoBOAAT onpefeneHne Kobanbta, Kak onucaHo B n. 5.1.3.

[nsa noctpoeHuns rpatmka NCnosb3ykT CPeaHee apuPMETNUECKOE 3HAYEHWI ONTUYECKMX MNOTHOCTEN
[BYX napannenbHbIX U3MepPeHUA ANA KaX[o M3 KOHLEHTpaLMiA.

5.1.5. O6paboTKa pe3ynbTaToB

KoHueHrpauntio (X) KobanbTta B BbITSXKe, MI/AM3, BbIUMCNAIOT N0 hopmyie

T 1000
X-—p— >

rge T —macca KobasbTa, HallieHHas no rpagyvMpoBOYHOMY rpadnky, Mr;
T—o6bem aHanU3MpyemMoro pacTeopa, B3ATOro AN onpefeneHns, cMa

Jonyckaemble pacxoXAeHWs Mexay pesy/nbraTamu ABYX Napanie/bHbIX OnpegeneHnii npu gosepu-
TenbHOW BepoaTHOCTM P = 0,95 He A0/MKHbI npesbiwatb 0.3 Mr/amM3 ana KoHUeHTpaummn kobanbta ot 0.5
8o 1,5 mr/am3.

5.2.  ATOMH0-a6COpPOVMOHMLIA MeTOoq,

5.2.1. CywHoCTb MeTOAa

MeTog 0CHOBaH Ha M3MepeHuK abcopbLmm cBeTa aToMamy KobanbTa Npu BBeAEHUW aHaNIU3NPYeMOro
pacTBopa B BO3fyLUHO-aLeTuIeHoBoe anams. UyBCcTBUTENbHOCTL MeToda 0.1 mr/gm3

5.2.2. Annapatypa, peakTuBbl, pacTBOpbI

CnekTpothoTOMETP aTOMHO-abCOPOLNOHHBIA.

AueTuneH no MTOCT 5457.

Kucnota ykcycHas no FOCT 61, pacTBop C MaccoBoWi goneid 5 %.

Kucnota cepHaa no FOCT 4204,

Kob6anbT cepHokucnblii mo TOCT 4462.
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VcxofHblIi cTaHfapTHBIA pacTBop: 4.7696 r CepHOKMCNONo KobasibTa pacTBOPAIOT B AUCTUNNNPOBAH-
HOI Bogde, f06aBNAOT 2 CM1 KOHLEHTPUPOBAHHOM CEPHON KUCNOTbI, MEPEHOCAT B MEPHYHO KONBY BMECTM-
mMOCTbi0 | M3 [0BOAAT 06beM AUCTUANMPOBAHHON BOAOW O MeTKu; | AM' pacTBopa COAepXuT 1T
KobasibTa.

Paboune cTaH4apTHbIE PacTBOPbLI FOTOBAT, KaK yKa3aHo B N. 4.2.2.

MpumMmeyaHue. Boe peakTuBb OMHKHBI ObITb KBAIMDUKALMA HE HIDKE Y. [, a.

5.2.3. TpoBsefeHne aHanu3a

BbINonHAOT, Kak yKasaHo B . 4.2.3.

MN3mepsoT abcopbumio CneKTpasibHOM MHUK KobanbTa 242.4 HM.
5.2.4. O6paboTKa pe3ynbTaToB

BbinonHawoT, Kak ykasaHo B n. 4.2.4.

6. METO/Abl OMPEAENEHNA XPOMA

6.1. ®doTOMETPUUECKMIA METOA ONpefenieHns XpoMa C OKUCIIEHNEM MEPEKMCHbI0 BOLOPOaa

6.1.1 CyHHOCTb MeToza

MeTog oCHOBaH Ha KatanuTuyeckom okucnenumn xpoma (I11) go xpoma (1V) nepekucoblo Bogopoja B
MPWCYTCTBAWN NNATWHbI W COMeEN Xenesa ¢ NOCNeAyoLWMM OK1cneHem gudeHnnkapbasuga c obpasoBaHiem

KOMIM/IEKCHOTO COeAMHEHUs U M3MEPEHMM ONTUYECKO MIOTHOCTM MOJYYEHHOr0 PacTBopa po30BO-(huno-
NEeTOBOro LBeTa.

UyBcTBUTENBHOCTL MeToga —0,02 mr/am'.

(M3meHeHHaa pepakums, U3m. Ne 3, 4).

6.1.2. Annapartypa, peakTuBbl W PacTBoOpbI

P OTO3/1IEKTPOKONOPUMETP.

LlenTpudpyra nabopatopHas.

Kon6bl MepHble BMeCTUMOCTbIO 25 cm' no TOCT 1770.

Munetkn mepHble no TOCT 29227.

CTakaHbl LeHTpUQY>KHble BMECTUMOCTbIO 25 cM3.

Yawku dapdoposbie Ne | no FOCT 9147.

MpoBosioka NnaTMHOBas, Kycoukn AJIMHOW 5—W) MM.

Boga guctunnmposaHHasa no MOCT 6709.

KucnoTa ykcycHas no TOCT 61, pacTBop ¢ MaccoBoii fonein 4 %.

Hatpusa rugpookucs no TOCT 4328, pacTBop KoHUeHTpauuu 100 n 500 r/gm3

Kwucnota consnas no MOCT 3118.

Kucnota asotHaa no NOCT 4461

Kucnota cepHasi no FTOCT 4204. pas6aBneHHas 1:1.

Bogopoaa nepekucs no MOCT 10929.

HaTpuii hocthopHOKKMCbIA 0fHO3aMelLeHHbI no FTOCT 245, pacTBOpP HacCbILLEHHBIA, NPOPUALTPO-
BaHHbIIA.

1,5-agudeHHnkap6asmg no HT/, cBEXENpUroTOB/EHHbI PacTBOP KOHLEHTpaummn 5 r/aM3 B aLeToHe.

AueToH no FOCT 2603.

KBacLbl »Kene3oaMMOHWiHbIE, PacTBOP KOHLUeHTpauuu 90 r/gm3 9 r KBacL,0B pacTBOPSAIOT B HEGO/b-
LUIOM KOAWYeCcTBe LUCTUNINPOBAHHON BOAbl, [06ABNAIOT MO KanisMm CONSHYI0 KUCNOTY [0 NOMyveHus
npo3pa4yHOro pacTeopa, u3beras ee M3bbITKA. [oayYeHHbI pacTBOp 4OBOAAT AUCTUANNPOBAHHOW BOAONM
o 100 cm3

Kanuii gsyxpomoBokucnelit no FOCT 4220.

CTaHaapTHbIN pacTBOp Xpoma (pacTBop J1) KoHueHTpauum xpoma 0.1 mr/cm3 0,2829 r ABYXpOMOBO-
KMCMOr0 Kanws, NpocyLUeHHOro npw Temnepatype 180 *C 40 MOCTOSHHON Macchl, MOMELIAT B Konby
BMeCTUMOCTbO 1,0 AM3, pacTBOpAOT B AUCTUANMPOBAHHON BOAE W AOBOAAT 00bEM pacTBopa BOZOW A0
METKM.

CTaHfapTHbIli pacTBOp Xpoma (pacTBop B) KOHUeHTpayum xpoMa 1MKr/cm3, rotoBaT pasbaB/ieHEM
Bofoi pacTteopa J1 B 100 pas.

MpumMmeyaHune. Bce peakTyBbl SO/MKHbI ObITh KBAMMKALMM HC HIDKE Y. [, a.

6.1.3. TpoBsefeHve aHann3a
10 cM3 BbITSKKM BbiMapmBatoT B haphopoBOi Hallke Ha KUMALWER BOAAHON GaHe gocyxa. B uvaliky
po6asnaT 10 cm3 aucTunnmpoBaHHOW Boabl, 0.5 CM3 a30THOI KWCNOTbI; TWATEbHO NepeMeLlnBas,
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MepeBOAAT COAEPXKMMOE HallKu B pacTBop. [o6asnstoT 1.5 cm' pacTBopa )ene3oaMMOHMWIIHBIX KBacL0B M
HeMTpann3yloT COoAepXKMMOe Yawku o pH = 7—8 pacTBOPOM FUAPOOKMCK HATPWS KOHLEHTpaumm
100 r/gms

B yallKy BHOCAT NNaTWHOBYHO NMPOBOMOKY, f06aaTAOT 5 Kanenb NepekMcy BOAOPOAa U BbiNapusatoT
COAEPKMMOe YallKy Ha KUNsLleld BOAAHOW GaHe [0 MOMy4YeHMs Cnerka BAaXHOro ocagka (He gocyxa).
CoepXX1Moe Yallku C NOMOLLbI0 AUCTUANNPOBAHHON BOAbl NMEPEHOCAT B MEPHYHO KOOy BMECTMMOCTbLIO
25 cM5 ocTaBnAs NnaTMHOBYH MPOBOJIOKY B yalluke. O6beM B Konbe [OBOAAT ANCTUINIMPOBAHHON BOAOM
[0 MeTKM U1 TLAaTeNlbHO MepemMeLUnBatoT.

OcafoK OT pacTBopa OTAENAT LeHTPUPYrnpoBaHnMeM B TedeHme 15 MyUH co CKopocTbio 3000 MUH-1];
20 cm5 nMpo3payHoro LeHTpudyrata NepeHocsAT B CTakaH BMeCTMMOCTb 50 cm5 gobaaTtsatoT 1cm5cepHoi
KncnoTbl, 1cm3pacTBopa 04HO3aMeLl,eHHOro hochopHokMcnoro Hatpus. | cm3pacTBopa andeHunkapba-
3HAa, TWaTeNbHO MepeMeLLnBas CoLepXXMMoe CTakaHa nocne fo6aBneHns Kaxaoro peaktusa.

O[fHOBPEMEHHO TOTOBAT [Ba KOHTPO/IbHbIX PacTBOpPa, FAe BMECTO YKCYCHOI BbITSDKKW WCMOMb3YHOT
pacTBOp YKCYCHOI KUCNOTbI.

Uepes 5 MUH M3MEPSAIOT ONTUYECKYIO MIOTHOCTb NPUTOTOB/IEHHOMO pacTBopa Ha (hOTO3NEKTPOKONO-
pUMeTpe B KHOBETE C TOJLLMHOM NOrMOLLaloLLero ceet 1o 50 MM Npu gnviHe BOAHbI 540 HM MO OTHOLLEHWIO
K K&XXJ0MY U3 [1ByX KOHTPO/IbHbIX pPacTBOPOB.

3a ONTNYeCKYto MIOTHOCTb aHANN3MPYEMOro PacTBOpa NPUHUMAIOT CpefHee apUdMETUHECKOE 3Ha-
UeHWe [BYyX U3MEPEHUIA.

Mo rpafyvpoBOYHOMY TpadmKy HaXOAAT MAcCy XpoMa B BbITSXKKE.

6.1.4. TocTpoeHve rpagyvpoBOYHOrO rpagumka

B thapoposble yawiku BHocAT 0,5; 1,0; 2,0; 3,0 cm5cTaHfapTHOro pacteopa xpoma (pactsop b), uto
cootBeTcTBYeT 0.0005; 0.001; 0,002; 0,003 Mr xpoma, gobasnstoT 10 cM* ancTUnIMpoBaHHoi Bogbl, 0,5 cm3
a30THOW KMCMOTbI W ganee aHaaM3 NposogaTt no n. 6.1.3.

O/fIHOBPEMEHHO TOTOBAT /iIBa KOHTPOJIbHLIX PacTBOpa, He CofAepXalynx Xpoma.

OnTMYecKyt MNOTHOCTb NPUTOTOB/IEHHbIX PACTBOPOB OMNPeAenstoT, Kak ykasaHo B n. 6.1.3, no
OTHOLLUEHMWIO K K&XAOMY W3 [1ByX KOHTPO/IbHbIX PacTBOPOB.

3a ONTMYeCKy NIOTHOCTb KaXAO0ro pacTeopa NPUHNMAIOT cpefiHee apuhMeTUYECKOe 3HaYeHME ABYX
U3MEPEHWIA.

CTpOAT rpafyMpoBOYHbIi rpaduK, 0TKNaAbIBas MO OCY OPAMHAT NOMYUYEHHbIE 3HAYEHUS ONTUYECKUX
NAOTHOCTE, N0 0CU abCLMCC —COOTBETCTBYHOLLYH UM Maccy Xpoma B MUIIMTpaMmax.

6.1.5. O6paboTKa pe3y/nbTaToB

MaccoByto KOHLeHTpauuio xpoma (/1) B BbITSDKKE B MI/AM3BbIYMUCAAKOT MO (opmyne

rge T — macca Xpoma, HallfieHHas Mo rpagyvpoBOYHOMY rpacuky, Mr;
T—o6beM BbITSXKKW, B3ATLIVA 419 aHanu3a, M5,

3a pesynbTaT aHanusa NPUHUMAKOT CpPefHee apudMeTUYeCKoe pe3y/bTaToB [BYX NapasefibHbIX
onpegenieHnid, [ONYCKaeMble PacXOXAEHUS MeXAy KOTOPbIMW He JO/MKHbI npesbiwaTe 0,010 mr/gm5 gna
KOHLeHTpauuin xpoma 0.05—0,10 mr/gm5u 0,015 mr/gm5 —ans koHueHTpaumii xpoma 0.10—0,30 mr/gm5
npv 4OBepuTeNibHOW BeposTHocTM 0,95.

6.1.2—6.1.5. (BBepeHbl AOMNONHUTENBHO, M3M. Ne 3).

6.2. POTOMETPUYECKWIA METOZ ONpedeNieHNs XpoMa C OKMUCNIEHVEM HALCePHOKMC/IbIM aMMOHWEM

6.2.1. CywHoCTb MeTOAA

MeToj OCHOBaH Ha KaTalMTU4YeCKOM OKucneHum xpoma (111) go xpoma (IV) HagCepHOKMCbIM
aMMOHVEM B MPUCYTCTBUM MOHOB cepebpa nnu KobasibTa ¢ NocnefyoLw MM OKuCceHem andeHHnkapbasmnga
¢ 06pa3oBaHneM KOMIM/IEKCHOI0 COeAMHEHNSA U U3MEPEHUI ONTUYECKON NAOTHOCTU NOJTYYEHHOT 0 pacTBopa
p030BO-(h1ONETOBOrO LBETA.

YyscTBUTENbHOCTL MeToga — 0.02 Mr/amb.

(M3meHeHHaa pepakums, U3m. Ne 3, 4).

6.2.2. Annapatypa, peakTuBbl, pacTBOpbI

$POTO3NEKTPOKONIOPUMETP MM CNEKTPOOTOMETP.

Kon6bl mepHble no FOCT 1770.

MuneTtkn mepHble no TOCT 29227.

Kucnota cepHas no FOCT 4204 v pacTBOp KOHUeHTpauun | mons/am3.

Boga auctunnunposarHaa no NOCT 6709.
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AMMOHMIA Haacepuokucablii no TOCT 20478, CBeXXENPUIOTOBMAEHHbIA PacTBOP KOHLEHTpauun
2 r/igm3

Cepebpo azoTHokucnoe no MOCT 1277. pacTBop KoHUeHTpauumn 2,5 r/gm3unm kobansT cepHOKUC-
nbii no FTOCT 4462. pacTBop KOHUeHTpauumn 5 r/gm3

KucnoTa ykcycHas no TOCT 61, pacTBop ¢ MaccoBoii fonein 4 %.

15-gudpeHnnkapbasng no HT/, CBEXENpUroTOBAEHHbI pacTBOP KOHUeHTpauuu | r/gm3 B cmecu
YKCYCHasa Kuciota —CnupT B COOTHOWeEHMM 1:10.

Kannin geyxpomoBokucnbiii no FOCT 4220, cTaHAapTHbIe pacTBopbl Mo n. 6.1.2.

Hatpuii dhochopHOKMCAbLI 0AHO3aMelleHHbI o FTOCT 245. paCcTBOP HaCbIWEHHbIA, NPOPUALTPO-
BaHHbIA.

MpumeyaHue. Bee peakTuBbl AOMKHbI ObiTb KBAIMPUKALMN HC HUXE Y. [, a.

CnupT 3TUNOBLIA PEKTUGHMKOBaHHBIN TexHUYeckuii no FOCT 18300.

6.2.3. TlpoBegeHve aHann3a

50 cM5 yKCYCHOKUC/ON BbITSXKKM OTOMpalOT B CTakaH, npuamBaloT 1,5 cM3 KOHLEHTPUPOBaHHOW
CepHOIA KMCOTbI, BbiMapmBatoT gocyxa. Cyxoi 0CTaToK pacTBopstoT B 40 cM3 ropsueii UCTUNIMPOBAHHON
BOZbl, NpunmsatoT 10 cM' pacTBopa HaACepHOKMCNOro amMMoHms, 0,5 cM3 a30THOKMCNOro cepebpa vnm
1,0 cm3 pacTBOpa CEPHOKMCAOro KobanbTa 1 KUNATAT 25 MUH. [ocne oXNaxAeHWs NoSTyYeHHbI pacTBop
MepeHOCAT B MEPHYHO K0Nby BMeCTUMOCTbIO 100 cM3, JOBOAAT 06bEM 0 METKU U COAEePXMMOe TLIaTeIbHO
nepemMeLLIVBatoT, 3aTeM B MEPHYIO KON6Y BMECTUMOCTbIO 25 cM3 BHOCAT 20 CM5 MOMyYeHHOro pacTeopa,
npuausaroT | cm3 ogHo3amMelle1ioro @ocopHoOKUCoro Hatpus, 0,4 cM’ pacteopa AH(eHWNkapbasna,
[OBOAAT [0 METKM AUCTUNIMPOBAHHON BOAOW, TLATENIbHO MepeMeLLnBatoT.

OfHOBPEMEHHO TOTOBSAT ABa KOHTPO/IbHbIX PacTBOPa, rAe BMECTO YKCYCHOW BbITSXKKN WCMOMb3YHOT
pacTBOp YKCYCHON KNUCNOTbI.

Uepe3 10 MUH M3MePSIOT ONTMYECKYHO MIOTHOCTL NPUIOTOATEHHOrO pacTBopa Ha (hOTO3NEeKTPOKO-
NopyMeTpe UM CNeKTPooTOMETPe B KIOBETE C TOJLMHON MOTNOLWALLEero CBeT cnos 20 MM npu AsuHe
BOJIHbI 540 UM MO OTHOLUEHUIO K KaKAOMY U3 [iBYX KOHTPO/IbHbIX PacTBOPOB.

3a ONTWMYECKYIO MNOTHOCTb aHaNM3MPYEMOro pacTBopa NPUHUMAIOT CpefHee apuiMeTUYECKOe 3Ha-
UeHMe BYX U3MEPEHMUIA.

Mo rpafynpoBOoYHOMY rpatmKy HaxofAT Maccy Xpoma B BbITSKKe.

6.2.4. TlocTpoeHMe rpafyvpoBOYHOTO rpamka

B mepHble Konbbl BMecTUMOCTbIO 25 cm3BHOCAT 0.25:0,5: 1,0: 2,0 cm3cTaHAapTHOrO pacTBopa Xpoma
(pactBop b), uto cooTBeTcTBYeT 0.00025; 0,0005: 0,001; 0.002 Mr xpoma, fobasnaoT 15 cM3ANCTUNANPO-
BaHHOM Bogbl, 0,5 cM3 pacTBOpa CepHOW KMCNoTbl. 1 cm3 0fHO3aMeLleHHOro JOoChOPHOKMNCIONO HaTpus,
0,4 cM3 pacTBOpa AH(eHunKkapbasmnga, TWaTenbHO NepemMeLlrBalOT COAepXMoe konb nocne fo6aBneHns
KaXJoro M3 peakTuBOB. PacTBOp B Konbax JOBOAAT AWCTWUANIMPOBAHHON BOLOW A0 METKM W TLaTenbHO
repemeLLnBaloT.

OJHOBPEMEHHO FOTOBAT KOHTPO/bHbIA PacTBOP, He COAepXallnidi Xpoma.

Yepe3 10 MUH M3MEPSIOT ONTUYECKYHO MIOTHOCTL MPUTOTOB/IEHHBLIX PACTBOPOB Ha (POTOINEKTPOKO-
NopuMeTpe UW CNeKTPOoTOMETPE B KIOBETE C TOLLMHON MOFNOLWaloLLero cBeT cnos 20 MM npu AavHe
BO/HbI 540 HM MO OTHOLLUEHMWIO K KOHTPOJ/IbHOMY pacTBopy.

OnTnYecKyto MNOTHOCTb KaXKA0ro pacTsopa M3MepsAtoT [Ba pasa.

3a ONTUYECKYIO NIIOTHOCTb PacTBOPa MPUHUMAKOT CpefjHee apuimMeTUYecKoe 3HaYeHne [BYX n3mepe-
HUWA.

CTpoAT rpagyvpoBOYHbIi rpaduK, 0TKNaAbIBas N0 OCU OPAUHAT NONYYEHHbIE 3HAYEHUS ONTUYECKUX
NA0THOCTel, MO 0CK abcuMcC —COOTBETCTBYIOLLYIO MM MAccy Xpoma B MWUIUFpaMmax.

6.2.5. O6paboTka pe3ynbTaToB

MaccoByto KOHVMEUTpauLLo Xpoma (JT) B BbITSXKKE B MI/AM3 BbIYMCASAIOT N0 (hopmye

rije T —macca Xpoma, HaliieHHas Mo rpajuky, Mr;
T —o06beM BbITSHKKK, B3STON ANg aHanm3a, M3
3a pesynbTar aHanu3a NPpUHUMAKOT CpefiHee apuMeTUYECKOE Pe3ynbTaToB ABYX napasnenbHbiX
onpeAeneHnin, [ONycKaemble PacXoXaeHus Mexay KOTOPbIMW He A0/KHbI MPeBbIWaTh yKa3aHHbIX B
n. 6.1.5.
6.2—6.2.5. (BBefieHbl gononHkrensito, M3m. Ne 3).
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6.3. ATOMHO-abcopOUMOHHBI METOA

6.3.1. CywHoCTb MeToAa

MeTog OCHOBaH Ha CefleKTMBHOM MOrnoLeHnn (abcop6bLmMmn) aTOMHbIM MapoM Xpoma pPe3oHaHCHOro
N3NyYEHNsl, NCMYCKaeMoro CreKTpasbHOMN Namnoil npu BBEAEHWM aHaNM3MPYeMbIX PacTBOPOB B Nams
aueTuneH —Bo3ayX.

UyBcTBUTENBHOCTL MeToda — 0.02 mr/gm3.

(N3meHeHHaa pepakums, U3m. Ne 3, 4).

6.3.2. Annapatypa, peakTuBbl U pacTBOpbI

CnekTpohoTOMETP aTOMHO-abCOPOLNOHHBIIA.

Kucnota consiHas no MOCT 3118, pa36asneHHas | : I.

Bopgopoga nepekncs no FOCT 10929.

Kanwuii gByxpomoBokucnbiii no TOCT 4220. pactsopbl no n. 6.1.2.

KucnoTa ykcycHas no TOCT 61, pacTBop C MaccoBoii gonein 4 %.

OKCLUT NnaHTaHa: pacTBop KOHUeHTpauuu naHtaHa 100 r/gm3: 117 r okcuia naHTaHa pacTBOPSAOT B
400 cm3 pas3baBneHHon 1: 1 CONAHOM KUCNOTbI, OXNaXAaloT, pa3basnstoT 4O 1 AM3 AUCTUAIMPOBAHHON
BOJOW, TLLAaTeNbHO MepeMeLLMBatoT.

MpumeuyaHue. Boe peakTuBbl JO/MKHBI GbiTb KBAKQUKALLLL HC HUKE Y. [, a.

Auetunen no MOCT 5457.

6.3.3. TNpoBefeHve aHanm3a

300 cM3 BbITSXKKM MOMELLAOT B CTakaH v ynapueatoT o 10—15 cm3 npubaatatoT 3—b cm3consHol
KMCNOTbI, pa3baBneHHoi | : 1, 0,5 cm3nepekncy BoNOpoaa, OCTOPOXHO HarpeBatoT 0 MOIHOT0 pasfoxe-
HVS Nepekucn BOLOPOLA, OXNKAAKT, NEPeHOCAT B MEPHYHO Konby BMECTUMOCTbO 25 cml npubasnsioT
2,5 cM' pacTBopa laHTaHa H 0BOASAT COAEPXXMMOe B KONGe AUCTUINIMPOBAHHOM BOAOW 40 METKW. PacTBopsl
pacnbinAT B BOCCTAHOBWUTE/IbHOM BO3AYLLUHO-aLETUIEHOBOM NiaMeHW aTOMHO0-abCcopOLMOHHOIO Crek-
TpOhoTOMETPA 1 M3MEPSIOT abCcopoLMI0 XpoMa Npu AnHe BoAHbI 357,9 HM. Npu CMeHe pacTBOPOB CUCTEMY
pacnbliNeHns NpPoOMbIBalOT BOAOM A0 NOMY4YeHWs HYNEeBOro NoKasaHus npubopa.

O[fHOBPEMEHHO rOTOBSAT KOHTPO/IbHbIA PacTBOp, rAe BMECTO YKCYCHOW BbITSXKU UCMONb3YIOT PacTBOP
YKCYCHOI KUCNOTBI.

Kaxablii pactBop (aHa/JIM3MPYeMbIi M KOHTPOJbHBIA) (HOTOMETPMPYIOT ABa pasa U BbIYUCASAIOT
cpeaHee apuMeTUYeCKoe 3HayYeHue abcopoumn.

Mo HaliieHHOMY 3Ha4Y€eHM0 abCcopbL MM aHaIM3MPYEeMOro pacTBoOpa 3a Bbl4ETOM 3Ha4eHUs abcopoLmn
KOHTPO/IbHOTO pacTBopa Mo rpagyvupoBOYHOMY FpadKy HaxoAsT MAacCy Xpoma B BbITSXKKE.

6.3.4. TocTpoeHMe rpafyvpoBOYHOrO rpaguka

B ctakaHbl BMecTuMocTb0 50—100 cm3 BHocAT 0,25; 0,5; 1,0: 2,0; 4,0 cm3 cTaHAapTHOrO pacTeopa
xpoma (pactBop A), 4To cooTtBetcTByeT 0.025; 0,05: 0.1; 0.2; 0,4 mr xpoma, npuameatoT 10 cm3 consiHol
KMCNOTbI, pas3baBneHHoi 1: 1. 0,5 cm3 MNepekncy BOAOPOAA, OCTOPOXHO HAarpeBatoT 40 MOTHOrO pasfioxe-
HMA NepeKkncu BOAOPOLA, OXNAKAAKT, NepPeBOAAT B MEPHYH Konby BmecTumocTbio 100 cm3 npubaBnsioT
10 cm3pacTBOpaiaHTaHa 1 JOBOAAT COAEPXKMMOE B KON6€e ANCTUNIMPOBAHHOI BOAOW O METKM; U3MEPSIOT
abcopbuuto no n. 6.3.3.

O[fHOBPEMEHHO FOTOBAT KOHTPOJIbHbIA PacTBOP, He COLEepPXKaLLMii Xpoma.

Kaxzplii NpUroToBNEHHbIA pacTBOp (POTOMETPUPYIOT ABA pasa W BbIYUCASIOT CpeaHee apuimeTu-
yeckoe 3HaueHue abcopbuum.

CTposT rpagyvpoBoYHbIi rpadivK, 0TKNafbiBas Mo OCY OPAMHAT MOYYEHHble 3HaYeHNs abcopoumm
pacTBOPOB, COAEPXALLMX XPOM 3a BbIYETOM 3HayYeHMs abcopbuum KOHTPOIbHOI0 pacTBopa, no ocu abeumce
—COOTBETCTBYIOLLYIO MM Maccy Xpoma B MWUIMTpaMMax.

6.3.5. ObpaboTKa pe3y/nbTaToB

MaccoByto KOHLEHTpaLmMio XxpoMa (A) B BbITSXKKE B MI/AM3 BbIUUCAAIOT NO Gopmye

y 025e0r

rge or —macca Xpoma, HaligeHHas Mo rpagyvMpoBOYHOMY rpadKy, Mr;
T —o6beM BbITSXKKW, B3ATON Ans aHanunsa, AmM3
3a pesynbTaT aHanM3a NPUHUMAOT cpegHee apuMeTMUEcKOe pe3ynbTaToB ABYX Mapasie/bHbIX
onpefeneHnin, [ONYCKaeMble PaCXOXAeHNs MeXAY KOTOPbIMU He JO/MKHbI NPeBbIWaTh YKa3aHHbIX B M. 6.1.5.
6.3—6.3.5. (BBegeHbl fononHutensHo, Mam. Ne 3).
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7. ATOMHO-ABCOPBLUMOHHbIV METO/A OMPEAE/NEHNA MEAW, LIMHKA,
HWKENA, KOBAJIbTA, XXEJIE3A, MAPTAHUA N XPOMA

7.1. CyllHOCTb MeToga

MeTo4 OCHOBaH Ha W3MEPEHWW MOrNOWeHNs U3NyyYeHns CBOBGOAHLIMW aToMaMu Mefu, LMHKa,
HUKena, KobasbTa, >Xefesa, MapraHua M Xpoma, 06pasyolMMUCH NPU PacrblNeHUn aHanu3mpyemblxX
pacTBOpOB B MaMeHn BO34yX —aleTuseH.

UyBCTBUTENBHOCTL MeToga — 0,02 Mr/amM3 418 BCEX 3/1EMEHTOB.

7.2. Annapatypa, peakTuBbl, pacTBOpbl

ATOMHO0-a6Ccop6LUMOHHbIV CNEKTPOPOTOMETP.

VICTOYHUKN M3MTyHeHUA —namnbl C MOMIbIM KaToAOM [AJ1f OMpefeneHus Mefun, UWMHKA, HUKens,
KoGa/bTa, Xenesa, MapraHua, Xpoma.

Becbl nabopaTopHble ¢ MOrpeLIHOCTLI0 B3BelnBaHua He 6onee 0,0002 .

AuetuneH no FOCT 5457.

Kucnota asoTHast no FOCT 4461 u pa36asneHHaa 1:1.

Kucnota consHas no MOCT 3118 n pasbasneHHas 1: 1

Kucnota cepHasa no FOCT 4204.

Boga auctunnmposaHHaa no TOCT 6709.

Menb metannunyeckas no MOCT 859.

CTaHfapTHble pacTBOPbI Mefu:

PactBop A: 0,1000 r meau pactBopstoT B 20 cM3 a30THOM KUCNOTbI, pasbasneHHoi 1: 1 [lMocne
yAaNeHNs OKWUCMOB a30Ta KWNAYeHWeM PacTBOP OXN&XAA0T, NEPEHOCAT B MEPHYHO KOMOY BMECTMMOCTbIO
1000 cm3, gonmMBatoT 10 METKW BOAOI M NepemelumBatoT; 1cm3 pacTBopa cogepxuT 0,1 Mr meauw.

PactBop B: 10 cM3 pacTBopa A NepeHOCAT B MepHyt0 Konby BmecTumocTbio 100 cM5, fonvsaroT fo
MeTKM BOLOW 1 nepemewunsatoT; 1cmb pacteopa b copepxmt 0.01 mr megw.

Hukenb meTtanamueckunii no TOCT 849.

CTaHfapTHble pacTBOPbl HUKENsA roTOBAT, KakK CTaHAapTHble pacTBOPbI MeAMW.

LInHk meTannmuecknin no FOCT 3640.

CTaHfapTHbIe pacTBOPbI LMHKA!

PactBop A: 0.1000 r uuHka pacteopstoT B 30 cM5CONSHOM KMUCIOThbI, pa3baBneHHon 1:1, pacTBop
NMepeHOCAT B MePHYIO konby BMecTMmocTbio 1000 cM3; 0NMBAIOT 40 METKM BOLON U nepemelumBatoT; 1cm3
pacteopa A cofepxuT 0.1 Mr umHKa.

Pacteop B: 10 cm5 pactBopa A MepeHOCAT B MepHY Konby BmecTuMocTbio 100 cm5, fgonmsatoT go
MeTKM BOAOW W nepemewwnBatoT; | cm5pactBopa b cogepxmut 0.01 Mr uuHKa.

KobanbT meTannunyecknini mapkn KO no MOCT 123.

CTaHfiapTHble pacTBOpbl FOTOBAT, KaK pacTBOPbl MeAn U HUKENS.

Xeneso kapboHunbHoe no HTA,

CTaHfiapTHble pacTBOpbI XKenesa:

Pacteop A: 0,1000 r kKap6OHUILHOTO Xene3a pacTBopstoT B 20 CM5COMAHON KUCMOThI, HE AOMycKas
KUMeHus, 106aBNAlOT B KOHLIE PacTBOPEHWA HECKOMbKO Kanenb pacTBOpa a30THOW KucnoTbl. [locne
OXN@KAEHUS pacTBOP MEPEHOCAT B MEpHYH Konby BMeCTMMOCTbO | AM5, [0AMBAlOT 40 METKW BOJOW,
nepemeLumsaloT; 1cm3pacteopa cogepxut 0.1 Mr xenesa.

PactBop B: 10 cm3 pacTBopa A NepeHOCST B MepHyH konby BMecTumocTbio 100 cM3, onmBaroT o
MEeTKM BOJOIA, nepemelumsatoT; | cm3 pactBopa B cogepxut 0,01 mr xenesa.

MapraHey, metannunyeckunii no FOCT 6008.

CraHfiapTHble pacTBOPbI MapraHua:

Pactsop A: 0,1000 r MeTanM4yeckoro mapraHua pacTsopstoT B 10 cM3cepHOIl KUCMOTbI, pa3baBneH-
Hol 1:1. PacTBOP OCTOPOXXHO pa36aBnistoT BOAOW, OXNKAAIOT, NEPEHOCAT B MEPHYHO KONGY BMECTUMOCTbIO
| Am5, gonmBatoT BOAON 40 MeTKM, nepemewunBatoT: 1cm3pacteopa cogepxut 0.1 Mr mapraHua.

PacteBop B: 10 cm3pacTBopa A NepeHOCAT B MepHY0 Konby BMecTumocTbio 100 cm3, A0NMBatoT BOAOM
[0 METKW, nepemelumsaloT, 1cm3 pactsopa cofgepxut 0.01 mr mapradua.

Kanuin gByxpomoBokucablii no TOCT 4220.

CTaHfapTHble pacTBOPbLI Xpoma:

Pacteop A: 0.2829 r ABYXPOMOMNOKWUCNOrO Kaius, NpeaBapuTe/ibHO BbICYLLEHHOMO Npy TeMneparype
180 "C [0 MOCTOSIHHOM Macchl, pacTBOPAIOT B BOAE B MEPHOM Konbe BMeCTMOCTbIO 1.0 gM3, mepemeLun-
BalOT; 1cm5 noslyvyeHHoOro pactsopa cofepXut 0,1 Mr xpoma.
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PactBop B: 10.0 cm3 pacTBopa J1 nepeHOCAT B MepHyH Konby BmecTumocTbio 100 cm', gonusatoT
BOZOM 10 MeTKW; 1cM’ nonyyeHHOro pacteopa cogepxut 0.01 mr xpoma.

Mepekuck Bogopoga no MOCT 10929.

7.3. TMpoBepaeHve aHanu3a

OTMepeHHbIN 06beM BbITHKKM (300—500 cm3) momewiaroT B CTakaH W ynapusatoT Ao 5—10 cm3,
npn6aBnsaoT 3—b5 cM' CONAHON KMCNOThI, pasbasneHHon 1: 1, 0.5 cM3 nepekncy BoAOpoAa, pa3baBnstoT
BofoW [0 20 cM3 OCTOPOXHO HarpeBalOT [0 MOSHOFO Pa3fNOXeHWs Mepekncu BOAOPOAA, OXIAXKAALOT,
MepeHOCAT B MEPHYHO KOy BMECTMMOCTbIO 25 cM3 U JOBOAAT O METKU AUCTWIIMPOBaHHON BOJOWA.

PacTBop pacnbIingioT B BO3AYLUHO-aLeTUIeHOBOe Mi1ams aTOMHO-abcopbLMOHHOI0 CNeKTPohoTOMET-
pa 1 n3mepaloT abcopbLUUIo U3NYyUYeHUs NPYU CReayoLWwmX ANMHaX BOJH:

mMefb — 324,7 HM;

UMHK —213,9 HM:

HUKenb —232,0 HM;

Kob6anbT —240,7 HMm;

Xeneso —248,8 nm:

mapraHey, —279.5 Hwm;

Xpom —357,9 HMm.

Mpy cMeHe pacTBOPOB CUCTEMY PachblIEHNS MPOMbIBAIOT BOAOM L0 MOMYYEHWSt HYIEBOTO NOKa3aHus
npubopa. Kaxnblii pactBop (hOTOMETPUPYHOT AB&X bl U BbIYNCASAIOT CPefHee apupMeTUYeCcKoe 3HaveHne
abcopbunm. OQHOBPEMEHHO FOTOBST KOHTPO/IbHLIA pacTBOp, rAe BMECTO YKCYCHOKWC/IOW BbITSXKKU WC-
nonb3yT 4 %-Hblil PacTBOP YKCYCHOW KMCMOTbI.

Mo HaliaeHHOMY 3HauYeHWt0 abcopbLMM aHaM3npPyeMoro pacTeopa 3a BblUeTOM 3HaueHms abcopbumm
KOHTPO/IbHOr0 pacTBopa Mo rpafyMpoBOYHOMY rpagiuKy Haxof4AT maccy OnpeaensiemMoro afemeHTa.

7.4. TocTpoeHue rpagyvpoBOYHOIO rpagmka

B mepHble Konbbl BMecTUMOCTbIO0 100 cM3 0TOMpPatoT aMKBOTHbIE YacTU CTaHAAPTHLIX PacTBOPOB MO
n. 7.2. cogepxawme 0.025; 0.05; 0,1; 0.2; 0,4; 0.6; 0,8; 1,0 Mr meaun, UMHKa, HUKeNs, KobanbTa, Xenesa
1 mapraHua. B cTtakaHbl BMeCcTUMOCTbIO 50—100 cM3 BHOCAT a/IMKBOTHbIE YacTW CTaHLApPTHOro pacTsopa
Xpoma, cogepxauwue 0,025; 0,05; 0,1; 0.2; 0.4 Mr xpoma, npunmsatoT 10 cM3 CONMSHON KMCOThI, pa3bas-
neHHoin 1:1. 0.5 cm3 nepekncy BOAOPOAA, OCTOPOXHO HArpeBatoT [0 MOSHOFO PasfNoXeHWs Mepekncu
BOAOPOa, OXNaXAAlT, NEepeBOAAT B MepHble KON6bl BMecTUMOCTbO 100 cM3 B KOTOPbIX HaxomsaTcs
a/IMKBOTHbIE YaCTN CTaHAAPTHbIX PACTBOPOB BCEX OCTA/IbHbLIX ONPeAenseMbIX 3/1eMEeHTOB, JOBOAAT 0 METKM
AUCTUNNNPOBaHHOM BOAOM.

MpumeyaHwne. [na NocTpOeHUs rpajyvpoBOYHOIO rpadmka MCMOMb3YHT HC MeHee MSTW CTaH4aPTHbIX
pacTBopoB. CofiepykaHne 3MeMEHTOB B CTaHAAPTHbIX PacTBOpax BbIGMPAtOT B COOTBETCTBUM C OMpeaenseMbIMMI
KOHLIEHTpaLysmu.

OJHOBPEMEHHO TOTOBAT PacTBOP KOHTPO/IbHOIO OMbITa.

V3mepsatoT abcopOumio M3nyyveHWs AN KaKAOro anemMeHTa nmo n. 7.3. CTpoAT rpagyvpOBOYHBINA
rpauk, OTKNaAbIBas Ha OCY OpPAMHAT NOMyYeHHble 3HaYeHUs abcopoLmMmM ¢ y4eToM abcopbuun KOHTPO/b-
HOFO OMbITa, Na 0CK abCLUMUCC —COOTBETCTBYHOLME MM MAcChl B MUNINTPaMMax.

7.5. O6paboTKa pe3ynbTaToB

MaccoByt0 KOHLEHTpaUMo Kaxkaoro anemeHTa (/1) B Mr/am3 BbIYMCASAIOT MO (opmyne

., 025 T
n=— p— .

roe T —macca 3/1eMeHTa, HaliieHHas no rpagyynpoBOYHOMY rpadvky, Mr;
T —06beM BbITSHKKK, B3ATOW ANs aHanusa, M3
JomkHbl cobntofatbes TpeboBaHUA K TOUHOCTW aHanu3a BCEX 3/IEMEHTOB, NPUBEAEHHbIE B Tabnuue
(ons poseputensHoi BeposiTHocTH 0,95).

” IYCKAENMOE PACXOTIEHIE JlorycKaenoe pacxoxzeHve
Ayarason MROCE X orLeHTRaLYIA. ﬂpnapannenbm% i pe@ybeaTF%%Xal)-'laniquBa gl
oy (cxommvocTs), ur/gm! OHOCVPOMVEQNIIMOCTL), MT/av3
Or 0,05/100,15 0.02 0.03
Cs. 015 » 0.05 0,08
0.30 » 0.6! 0.10 0.15

* 0.60 * 200 0.20 0.30
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8. KOJTOPUMETPUYECKWA METO/ OMPEAENEHNA MbILLbAKA

MeTog, 0CHOBaH Ha BOCCTaHOB/IEHWW MbILUbAKA [0 apCUHA MET//INYECKUM LIMHKOM B CEPHOKMCON
cpefle, BOCCTAHOBNEHMM WOHOB cepebpa MbILUbAKOBUCTLIM BOAOPOAOM [0 METalIMYeckoro cepebpa c
Ja/lbHellen OLEeHKON CoAepXXaHWs MbllbAKa N0 WHTEHCMBHOCTM OKPAcKW 30Hbl BOCCTaHOB/IEHMA Ha
WHAVKaTOpHOW Bymare.

8.1. Annapatypa

8 Mpu6op MyTuaiiTa (YepTex) COCTOUT M3 KOHUYECKOW KO/BbI

BMecTUMOCTbHO 100 cm1c pe3nHOBON MPOOKON, yepe3 KOTOPYH
NPOXOAUT CTEKNAHHasA TPy6Ka, COCTOALLaA U3 ABYX YacTeid: ANUH-
HOM 1 KOPOTKOW anameTpoMm 6—7 MM. Cy)XeHHas 4acTb TPYOKm
Haf, MPOGKOA CAYXWUT AN YAEPXKaHWS PbIXIOr0 Kycouyka BaTbl,
NPONMWTaHHON pacTBOPOM aueTaTa CBMHLA W MpeAHasHauyeHHON
4Na ynaenveaHus ceposogopoga. KoHHbI 06enx Tpy6oK BCTas/e-
Hbl B Pe3NHOBbIE NMPOGKK, C MOMOLLLIO KOTOPbLIX 06ecrneynBaeTcs
M70THOE COeAMHEHVE. Mexay yacTamu TPy6OK BK/afblBaeTcs
(hunbTpoBanbHaa Gymara, NMPoNUTaHHas PacTBOPOM a30THOKMC-
noro cepe6pa.

[Ona o6ecneyeHnss MNOTHOMO 3aXUMa (UILTPOBa/IbHONM
TPY6KM NPO6KK CTArMBAIOT PE3NHOBLIMU KO/bLAMMK.

BbicoTa Konbbl M HacafKu paBHbl.

8.2. PeakTuBbl, pacTBOpbI

Bara.

PunbTpoBanbHas bymara.

Kwucnota ykcycHas no FOCT 61. pactsop 40 r/gm3

Kucnota cepHaa no MOCT 4204.

OnoBo fByxnopuctoe 2-soaHoe no HT/.

CBuHeLl ykcycHokucnblin no FOCT 1027. pacteop 50 r/am!l.

Cepebpo asoTHokucnoe no FOCT 1277. pactBop 50 r/gm3.

LIMHK rpaHynMpoBaHHbIiA 6e3 MblLbsKa.

Hatpuws rugpokeung no MOCT 4328, pacteop 300 r/gm3

| — KOoMn4eckas Kojb6a C MNOCKUM AHOM; 2 — OKCI/I,q MblLUbAKa (111)

pesnHoBas npg6|<a:52 _MM.HHg» Tgyﬁka; 4= CraHAapTHbIE PacTBOPbI MbILLbAKA!

e 7 oancsae Konsia: B o PactBop A: 0.1320 T OKcvaa Mbilwbaka (111) pacTBopsioT B
' ol KonnauoK 5cM3 pacTBOpa IMApOKCUAA HATpWs, pasbaBAloT BOAOK 40

200 cm3, mepenuBaloT pacTBOp B MEPHYH KONOy BMECTUMOCTbIO
1 am1, fonvBaloT [0 METKW BOZOW, nepemeluvBatoT. MaccoBast

KOHLEHTpauus Mblwbaka B pacTeope J1 paHa 0,0001 r/cm3

Pacteop B: 10 cm3 pacTBopa A nomeLuatoT B MepHYH Konby BMectumocTbio 100 cM3, fonvBatoT 4o
METKW BOAOM, nepemelLmBaloT. MaccoBas KOHLEHTpauus Mblllbsika B pacTBope b paBHa 0.00001 r/cml

PactBop C: 5 cm3 pactBopa b nomewwaiotT B MepHyt0 konby BMecTumocTeio 100 cm3, fonvBaloT 4o
METKM BOAOW, NepeMeLLnBaoT. MaccoBas KOHLEHTpauua Mbllbsika B pactBope C pasHa 0.0000005 r/cm3,

Pacteopbl b 1 C roToBAT nepes npumMeHeHnem.

8.3. TlposefeHue aHanunsa

8.3.1. B Tpy6Ky 3 (4epTex) BKNaAblBalOT pbiX/blii KOMOK BaTbl 5, MponMTaHHOI pacTBOPOM aueTarta
CBMHLA W NpefjHa3HaYeHHOW AN ynaBnvMBaHWs CepoBogopofa. [HA MOAroToBKM K paboTe Kycouek BaTbl
BblAep>KunBatoT B TedeHne 30 MUH B PacTBOpE aLeTaTta CBUHLIA U OTXXUMAIOT MEXAY HECKO/IbKUMU CosAMU
(hMNbTPOBAHHOW Gymaru [0 NMOMyCyXoro COCTOAHNSA. Bara fo/mKHa 3anonHATb NOMOBUHY 06bema Tpy6Ku.
®unbTp fruametpom 20 MM 13 PUNLTPOBaHHOI Bymarn norpyxatoT Ha 15—20 MWH B CBEXXENPUIOTOB/NEH-
HbI PacTBOP HUTpaTa cepebpa, BbIHMMAIOT 1 BbICYLUMBAIOT Ha BO34yXe B TEMHOM MeCTe Ha 4aCOBOM CTeKe.
MoAroToBNEHHbIE TAKMM 06pa3oM (DMAbTPbI BKNaAbIBAKOT MEXAY YacTAMU TPYOKM in 4. cOeanHAIOT NPo6KK
pe3vHOBbLIMM KofbliaMu. 50 CM3 YKCYCHOKWCION BbITSXKKM MOMELLAIOT B peakLMOHHY Konby npubopa,
po6asnaoT 5 cm! cepHoit kucnoTbl. 0,2 T xiopufa 0n10Ba. 2—3 rpaHy/bl MeTa/IMYeCcKOro LMHKa U
HeMe[/IeHHO 3aKpbIBalOT KONOy MOArOTOBNEHHON Hacafkoi. Csepxy Hacafky MpUKPbIBAOT OYMaXHbIM
KOMNa4yKoM ¥ CTaBAT B TEMHOE MeCTO. B cnyuae 6ypHO peakunm Konby oxnaxzaaroT B X0N0o4HON Boge. Mo
OKOHYaHMW BblAeNeHns Bogopoga (MprMepHo yepes 60 MUH) QUIbTP U3BNEKAKOT U3 HACa4KWN U CPaBHUBAIOT
€ro OKpackKy ¢ 0Kpackoi uabTPOB, COOTBETCTBYHOLMUX PA3NNYHOMY COAEPXKaHMIO0 MbILbSAKA B CTaHAAPTHbIX
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pacTBopax (WwkKana cpaBHeHWs). lMpu onpefeneHMM MblllbsAKa OLHOBPEMEHHO B HECKONbKMX Mpobax
UCMONb3YHT OTAENbHbIE, HO OAMHAKOBbLIE MO pasMepam MpUbopbI (HYepTex).

8.3.2. TpurotosneHne LKa/bl CPaBHEHWUSA

B peakunoHHble Kobbl npubopa nomewatoT 1—5 cm'cTaHgapTHOro pacteopa C, YTO COOTBETCTBYET
0,0005; 0,001; 0,0015; 0.0020; 0,0025 Mr MbllbsiKa; ele OAHY KOnby WUCMONb3YHT ANA MpoBefeHus
KOHTPO/ILHOTO OMbiTa. Bo Bce wecTb Konb npunmusatoT 50 cM' pacTBopa yKCycHol kucnotel (40 r/gm’),
[06aBNAT 5 CM' CepHOIN KUCNOThbI 1 fanee MOCTynaroT, Kak ykasaHo B M. 8.2. HaGop MnonyyeHHbIX
(hMNbTPOB UCMOMb3YeTCA B KaYeCTBe LUKaibl CpaBHeHUA. 04roTOBMEHHAs LLKana COOTBETCTBYET COAepXa-
HMIO MbllWbsKa B BbITsHKKax 0,01; 0,02; 0.03; 0,04; 0,05 mr/gm'.

8.3.3. OueHKa pe3ynbTaTos

Mo okpacke (unbTpa yCTaHaBMMBAKOT, K KAKOMY WHTEpPBasly MAacCOBbIX KOHLEHTPaLWil 0THOCUTCS
ucnbiTyemas npoba; pesynbTaTbl BU3YyaslbHOM OLEHKN (MHTepBan) AO/MKHbI COBNAAaTh 4/ ABYX Napansiefib-
HbIX onpefeneHnit. Ecnm Ha BepxHei rpaHuuUe WHTepBana CofepXXaHWe MbillibsKa B Mpobe sBNseTcs
npegesbHO AOMYCTUMbIM, aHasu3 NOBTOPSLOT. OKOHYATE IbHbIA Pe3yNnbTaT aHan3a BbIPAXKAETCS MAcCoBOJ
KOHLIEHTpaL e, COOTBETCTBYIOLLEN BEPXHEW rpaHuLe YCTaHOB/IEHHOMO UHTEpPBasia MacCoBbIX KOHLEHTpa-
LM MbilwbsAKa B npobe. Hanpumep, yCTaHOBNEHO, YTO MAaccoBas KOHLEHTPaLMS MbllbAKa B MCMbITYEMON
npobe Haxoautca B MHTepBane 0,01—0.002 mr/gm'. PesynbTaT aHanusa Bbl4aeTcs B Buie: «He 6Gonee
0,02 mr/gm™.

Pasg. 7, 8. (BBefeHbl 4ononHUTensHo, Mam. Ne  4).

MH®OPMALIMOHHBIE JAHHbBIE
1. PASPABOTAH I BHECEH MwuHucTepcTBOM YepHoit meTannyprun CCCP

2. YTBEPXAEH W BBEJEH B AEWCTBWE MOCTAHOBJ/IEHVIEM [oCyaapCcTBEHHOr0 KoMUTeTa
CCCP Ho ctaHgaptam o1 30.06.80 Ne 3270

M3meHeHve N 4 NpUHAT MexXrocyfapcTBeHHbIM COBETOM MO CTaHAApTMU3aLMn, METPONOFWN U CepTH-
thukaumm (npotokon Ne 19 ot 24.05.2001)

3apeructpuposaHo btopo no ctaHgaptam MITC Ne 3832

3a NpuHATME M3MEHEHWS MPOroI0COBaIN:

HavmeHoBaHue rocypgapcrtea HanmeHoBaHue HauuoHanbHOro opraHa no ctaHjapTnuw w
AsepbalimpkaHckas Pecrybnvka AsroccraHpapt
Pecry6nvka ApmeHus ApmroccraHzapt
Pecny6nvka Benapycb ["occTaHaapT Pecriy6nmku benapych
Pecny6nvka KasaxcraH [occTaHpapT Pecny6nmkm KasaxcraH
Kblprbisckast Pecrybnmka KbiprbiscraHgapt
Pecny6nvika Mongosa MongosaoaHgapT
Poccwiickas Pepepauys ["occTaHgapT Poccun
Pecny6nvka TamKuKucTaH TamKryKCTaHOapT
TypKMeHWCTaH I"nasroccny»6a «TypKMeHCraHaapTapbh»
Pecry6nvka Y36ekvcTaH Y3roccraHgapt
YKpanHa ["occTaHmapT YKpavib!

3. BBEJAEH BI1EPBbIE



C. 18 TOCT 24295-80
4. CCbINOYHbIE HOPMATUBHO-TEXHUNYECKNE JOKYMEHTHI

O603HayeHne HT/, Ha KOTOPbIA AaHa ccblinka Homep nyHKTa

FOCT 61-75 212:222;232,422:522,61.2: 63.2: 82
FOCT 123-98 72
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rOCT 849-97

rOCT 859-2001 2; 72

rOCT 1027-67

FOCT 1277-75 2.2, 82

rOCT 1770-74 2:32,412;512:6.1.2, 622

OCT 2603-79 12

FOCT 3118-77
OCT 3640-94
OCT 3760-79
rOCT 4159-79
"OCT 4199-76
FOCT 4204-77
OCT 4220-75
rOCT 4328-77
FOCT 4461-77
OCT 4462-78
FOCT 4463-76
FOCT 4465-74
FOCT 4525-77

.2;4.1.2;512;6.12:632: 72
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FOCT 4528-78
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422522632 72

OCT 5817-77 412

rOCT 5828-77 412

"OCT 5833-75 222

OCT 6008—90 72

FOCT 6259-75 222

OCT 6709-72 13,6.1.2;6.2.2; 7.2
rOCT 9147-80 412:6.12

FOCT 9656-75 21
FOCT 10929-76 6.1.
FOCT 18300-87 41,
FOCT 20478-75 41
FOCT 22280-76 41
FOCT 24788—2(9)1 1a
FOCT 25336-82 2.1,
FOCT 29227-91 21

5. OrpaHunyeHne cpoka [AeiicTBMS CHATO HO mpoTokony Ne 5—94 MexrocygapctBeHHoro CoBeTa Ho
cTaHfapTu3auun, mMeTposnorum u ceptudukayum (MYC 11-12—94)

6. N3OAHWE (aBryct 2002 r.) ¢ W3meHeHmsamn Ne 1,2, 3, 4, yTBepxaeHHbIMM B iHBape 1985 r., aekabpe
1985 r., nioHe 1989 r., mone 2001 r. (MYC 4-85, 4-86, 9-89, 10-2001)
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MN3meHeHne Ne 4 TOCT 24295—80 lMocyaa X03ACTBEHHAA CTa/ilbHast amManu-
poBaHHas. MeTofbl aHanm3a BbITSHKEK

MpuHATo MexXrocygapcTBeHHbIM COBETOM MO CTaHAapTU3aLuumM, MeTPoIorun m
cepTudmkaumm (npotokon Ne 19 ot 24.05.2001)
3apeructpuposaHo Bropo no ctaHgaptam MITC Ne 3832

3a NpUHATE M3MEHEHUA MPOro/ioCoOBaIN:

HavnmeHoBaHue HanmeHoBaHWe HaLMOHaNbHOIO
rocypapcrea opraHa no ctaHgapTusaunn

AsepbaiigpkaHckas Pecnybnvka AsrocctaHaapT

Pecny6nunka ApmeHus ApmMmrocctaHgapT

Pecnybnuka benapycb locctaHaapT Pecnybnukn benapycb
Pecny6nmka KasaxcTtaH occtaHaapT Pecny6nnkn KasaxcTaH
Kbiprbisckas Pecny6nvka KblprbiscTaHaapT

Pecny6nuka Mongosa MongoBactaHaapT

Poccuitickasn depepauns lMoccTaHgapT Poccun

Pecny6nmka TagpKUKNCTaH TapXkukctaHgapr

TypKMeHucTaH "naeroccnyxoba «TypKMCHCTaHAAPTapbI»
Pecny6nmka Y36ekucTaH Y3rocctaHnapT

YKpavHa ["occTaHZapT YKpanHbl

BBOAHYIO YaCTb U310XKNTb B HOBOWN pefaKkunu:

«HacToAwwmin cTaHAapT pacrnpoCcTpaHAeTCs Ha CTa/lbHYH 3MaJIMPOBaHHYHO
nocyay W ycTaHaBnMBaeT MeToAbl onpeaeneHus 6opa (0,5—6 mr/am'), dhtopa
(0.1 —1wmr/am?), HUKens, KobanbTa, XpPOMa, Meau, LMHKa, CBUHLA, XXenesa u
mapraHua (0.03—3 mMr/am3) B BbITSXKKax — MPOAYKTE B3aUMOAENCTBUSA MO-
[eNlbHOro pacTeopa C CWIMKATHbIM 3MasieBbIM MOKPbLITUEM MOCYAbI »

MyHKT 11 13N0XNTb B HOBOI pedaKLum:

«L.1. T4 onpefeneHms cogepxaHma 6opa, KobanbTa, HAKENS, XpoMa, Meau,
LWHKa, Xefesa, CBMHLUA, MapraHua v MbllbAKa FOTOBAT YKCYCHOKUC/YHO
BbITSXKKY, 415 ONpefesieHns (itopa — BOSHYHO».

MyHKT 2.1.2. VckntounTb ceblnky: TOCT 20292—74.

MyHKTbI 6.1.1. 6.2.1, 6.3.1 AONOMHUTL ab3aLIEM:

«YyBcTBUTENBHOCTL MeToda — 0,02 mr/am3».

CraHgapT AONONHUTL pasgenamn —7, 8

(MpogomeHue cm. c. 48)



(Mpopon>keHne nameHeHns Ne 4 K TOCT 24295—S0)

7. ATOMHO-ABCOPBLVIOHHbIA METO/ ONPEAENEHUA MEAWN,
UMHKA, HNKENA, KOBAJIbTA, )XEJTE3A, MAPIAHLUA N XPOMA

7.1. CyuwHocTb MeTON a

MeToz 0CHOBaH Ha M3MEPEHUN MOT/IOWEHNs U3NyYeHUs CBOOOAHBLIMU aTo-
MamMy  Menin, UMHKA, HUKens, KobasbTa, XKenesa, MapraHua u xpoma, obpa-
3yHOLWMMAUCA MPU pacnbliNeHnN aHan3mpyemblX pacTBOpOB B MaMeHW BO3-
LyX-aueTuneH.

UyBcTBUTENBHOCTD MeToga —0,02 mr/gM3 419 BCEX 3/1eMEHTOB.

72.AnnapaTtypa, peakKTuBbLl, pacTBOpHI

ATOMHO0-a6COPOLNOHHBIV CNEKTPOOTOMETP.

VICTOYHMKN M3NnydYeHUs — namnbl C MOMbIM KaTOAOM N5 OnpefeneHus
MeaM, NMUHKa, HWKend, KobasbTa, Xenesa, mapraHua, Xpoma.

Becbl 1abopatopHble C MOrpeLHOCTL0 B3BelMBaHUA He 6onee 0,0002 .

AuetuneH no NOCT 5457—75.

Kucnota asotHaa no FOCT 4461—77 v pa3baBneHHas 11

Kucnota congHasa no MOCT 3118—77 n pa3basneHHas 1.1

Kucnota cepHaa no NOCT 4204—77.

Boga anctnnnuposaHHas no NOCT 6709—72.

Megb meTannnyeckas no NOCT 859—78.

CraHfapTHble pacTBOpbl Meau:

PactBop A: 0.1000 r mean pacTtBopstoT B 20 M3 a30THON KWCMOTbI, pas-
6aBneHHoi 1:1. MNocne yaaneHWs OKMCOB a30Ta KUNsaYeHneM pacTBOp OX/1ax-
[aloT. MepeHocAT B MepHyt0 Konby BmecTumocTbio 1000 cm\ pgonusaroT o
METKM BOJOW W nepemMewlnBatoT; | cm3 pactBopa cofepuT 0.1 Mr menu.

Pacteop B: 10 cm3 pacTBopa A nepeHoCAT B MEPHYHO KOJI6Y BMECTUMOCTLIO
100 cm3 fonvBalOT [0 METKWM BOLOW M nepemelunBaroT; 1 cm3 pactBopa b
cofepxut 0,01 mr meau.

Hukenb metannuueckuii no FOCT 849—97.

CTaHaapTHbIe pacTBOPbLI HUKENA rOTOBAT, Kak CTaHAapTHbIe PACTBOPbLI Meau.

LiMHK meTannnyeckunii no MOCT 3640—94.

CraHfapTHble pacTBOpbl LMHKa:

PactBop A: 0,1000 r umHKa pactBopstoT B 30 CM3 COMAHOM  KUCNOTHI,
pasbaBneHHoOM 1:1, pacTBOpP MNEPEHOCAT B MEPHYK KOGy BMECTUMOCTbIO
1000 cm3 fonvBatoT 0 METKV BOZOW W NepemMelunBaroT; 1cm3pactBopa A
cofepxut 0,1 Mr umHka.

Pacteop B: 10 cm3pacTtBopa A NepeHOCAT B MEPHYHO KOBy BMeCTUMOCTbLHO
100 cm3 ponvBatoT O METKM BOAOW W nepemelumBatoT; | cm3 pactBopa b
cofepxut 0,01 Mr uuHKa.

KobanbT metannnyeckuii mapkn KO no MOCT 123—98.

CraHfapTHble pacTBOPbl FOTOBAT, Kak PacTBOPbl Meau U HUKens.

)Keneso KapboHunbHoe no TY 6—09—3000—36.
(Mpopgon>keHue cs. ¢. 49)



(MpopomkeHne namereHns Ne 4 k TOCT 24295—S0)

CraHgapTHbIE pacTBOpbI Xeresa:

PactBop A: 0,1000 r kKapbOHMBLHOIO >Kenesa pacTBopsoT B 20 cM' cons-
HOW KMCMOTbI, HC JONycKas KuneHws, 106aBNAOT B KOHLE pacTBOPEHUS He-
CKOJIbKO Kanesib pacTBopa a30THOM KUCNOoTbl. Iocne oxnaxaeHus pacTsop ne-
PEHOCAT B MEPHYH KO/M6Y BMECTUMOCTbIO 14M', LONMBAKOT [0 METKW BOAOW,
nepemeLunsatoT; | cm' pacrteopa cogepxut 0,1 Mr Xenesa.

PacTeop B: 10 cm5 pacTsopa A NepeHOCAT B MePHYHO KONBY BMECTUMOCTLHO
100 cm-. gonmBaroT 40 METKX BOAOW, MepemeLunBatoT; 1 em pacTBopa b co-
fepxut 0.01 wmr »xenesa.

Mapraxen, metananyeckuii no FOCI 6008—90.

CTaHgapTHble pacTBOpbl MapraHua:

Pacteop A: 0,1000 r meTannmMyeckoro mapraHua pactsopsaot B 10cm3 cep-
HO KWCNOTbI, pa3baBneHHoW 1:1. PacTBOp OCTOPOXKHO pa3baBnstOT BOAOMW,
OX/1IKAAKOT, MEPEHOCAT B MEPHYH KONy BMeCTUMOCTbHO | AM', fONMBAKOT
BOZOM [0 MeTKM, nepeMeLlMBatoT; 1cM' pacteopa cogepxut 0.1 Mr mapraHua.

PacTteop b: 10cm' pacTteBopa A NePEHOCAT B MEPHYHO KOMBY BMECTUMOCTHHO
100 cm', JoNMBatOT BOAOW [0 METKM, nepeMelLmBatoT; 1cm5 pactBopa cogep-
»uT 0,01 mMr mapraHua.

Kanuii aByxpomoBoKuchbiin no FOCT 4220—75.

CTaHgapTHbIE pacTBOPbI XpoMa:

Pacteop A 0,2829 1 [ABYXPOMOBOKMC/IONO Kajiusd, NPeaBapuTeSibHO BbICY-
LeHHoro npy Temnepatype 180 "C 40 NOCTOSAAHHOW MacChl, PACTBOPSHOT B BOAE
B MepHOI konbe BMecTMOCTbiO 1.0 AM3 nepemeLunBatoT; 1cM3nony4eHHOro
pacteopa cofepxuT 0,1 Mr xpoma.

PactBop b: 10,0 cm' pactBopa A MepeHOCAT B MEPHYHO KOGy BMECTUMO-
cTbto 100 cm', [ONMBAKOT BOAOW A0 MeTKM: | CM' MOny4YeHHOro pacTeopa
cogepxmt 0.01 Mr xpoma.

Mepekunchb Bogopoga no MOCT 10929—76.

73. lNMpoBepeHne aHanusa

OTMepeHHbIn 06bem BbITsHKKM (300—500 cM3) momMeLLatoT B CTakaH M yna-
pusatoT go 5—10 cM', npubaBnAlT 3—5 CM' CONAHOM KUCNOTbI, pa3bas/ieH-
Ho/ 1:1, 0,5 cm' nepekucn BogopoAa, pasbasnstoT Bogol fo 20 cMm', OCTo-
POXXHO HarpesalOT A0 MOJSIHOrO Pa3fOXeHUs MEepeKkUcn BOLOPOAa, OXJiaxK-
[i2t0T. MEPEHOCAT B MEPHY!O K0/1by BMECTVMMOCTbHO 25 CM' 1 JIOBOAAT 0 METKM
NNCTUNNNPOBAHHOW BOLOW.

PacTBOp pacnbliftOT B BO3AYLUHO-aLETWUIEHOBOE MamMs aTOMHO0-abcopb-
LLMOHHOIO CNeKTPO(hoTOMETPa M U3MEPSIOT abCcopOLMI0 M3yYeHMs Npu Ccre-
LYOLWNX AIVHAX BOJH:

Medb —324.7 Hwm;

UWHK —213,9 Hwm;

HUKeNnb —232,0 HM;

(Mpogon>keHue cm. c. 50)



(Mpopgon>keHve nsmeHeHun N1? 4 k TOCT 24295—80)

KobGanbT — 240.7 HM;

Xeneso — 248,8 Hw;

mapraHey, — 279,5 Hwm;

Xpom — 357,9 Hm.

Mpn CMeHe pacTBOPOB CUCTEMY pacnblIeHUs NMPOMbIBAOT BOLOM 4O MOJy-
YeHWS Hy/IeBOro NoKasaHms npubopa. KaxabiM pacTBop (hOTOMETPUPYHOT ABaXK-
[bl U BbIUUCNAKOT CcpefHee apuMeTUUecKoe 3HaveHue abcopbumm. OaHoBpe-
MEHHO FOTOBSAT KOHTPO/IbHbIA pacTBOp, FAe BMECTO YKCYCHOKWUCONM BbITSKKM
NCNONb3YHT 4 %-HbliA pacTBOP YKCYCHOW KUC/OTI.

Mo HaligeHHOMY 3Ha4YeHU abcopoLUUN aHaNM3NPYEMOro pacTBopa 3a Bbl-
YETOM 3HayeHMs abcopbuMM KOHTPONLHOrO pactsopa Mo rpasyvpoBOYHOMY
rpagiuKy HaxoAdT Maccy OnpeAensieMoro 3fieMeHTa.

74. TMocTpoeHWe TrpagyumpoBOYHOro rpadpuka

B mepHble konbbl BMecTUMocTbio 100 cM' OTOMPAlOT a/IMKBOTHbIE YacTu
CTaHAAPTHbIX pacTBopoB Mo n. 7.2, cogepxkawme 0.025: 0.05; 0.1: 0,2; 0,4; 0,6;
0.8; 1,0 Mr megn, UMHKa, HUKeNs, KobanbTa, Xenesa v mapraHua. B cTakaHbl
BMeCTUMOCTHH 50—100 cM3 BHOCAT a/IMKBOTHbIE YacTX CTaHAAPTHOro pacTBo-
pa xpoma, cofepxawme 0,025; 0.05; 0,1; 0.2; 0,4 mr xpoma, npunmsatoTt 10 cm3
CONSHOW KucnoTbl, pas3basneHHor 1:1, 0.5 cm3 nepekucn BOAOPOAa, OCTO-
POXXHO HarpesatOT A0 MNOJIHOTO Pa3fOXEHUA TMepekncy BOLOPOLA, OX/ax-
[Al0T, NEePEBOAAT B MepHble KO/bbl BMeCTUMOCTbHO 100 cM\ B KOTOPbIX HaxXo-
[ATCA a/IMKBOTHbIE 4YacTW CTaHAAPTHbLIX PAacTBOPOB BCEX OCTaSIbHbIX OMpese-
NAeMbIX 3/1EMEHTOB, A0BOAAT A0 METKM AUCTUANMPOBAHHOW BOLOIA.

MpumcuaH nc Ona NoCTpoeHUs rpagyupoBOYHOro rpaguka ucnonb-
3ylOT He MeHee NATU CTaHAAPTHbIX pacTBOPOB. Cofep>KaHWe 3IEMEHTOB B CTaH-
[APTHBIX pacTBopax BblOMPAKOT B COOTBETCTBUM C OMpefensieMbIMU KOHLEHT-
pauuamu.

ONHOBPCMCHHO rOTOBAT PAcTBOP KOHTPONLHOIO OMbITa.

3mepstoT abcopbumio M3nyyeHUs ANs KaKaoro anemeHTa no n. 7.3. Ctpost
rpagyvpoBOYHbIA Fpadnk, OTKNaAbIBas Ha OCU OPAMHAT NOJyYeHHbIE 3Haye-
Hus abcopbumm ¢ y4eTom abcopbuum KOHTPOSIbHOrO OMbiTa, Ha ocu abe-
LMCC — COOTBETCTBYHOLLME UM MAcCbl B MUINATPaMMax.

75.06paboTKa pe3ynbTaToB

MaccoBy0 KOHLEHTpaLuMIo KaXXAoro anemeHTa (X) B Mr/gm- BblUMCNAKOT
no copmyne

v 025 T
n = y ’

rae T — Macca a/1eMeHTa, HalifieHHas No rpaayvMpoBOYHOMY FpacviKy, Mr;
V — 06bEM BbITSKKW, B3STOW AN aHanusa, AmM3

(MpogomkeHue em. c. 51)



(MpopomkeHve n3meHeHns Ne 4 k TOCT 24295—380)
[o/mKHbI cobnoaaTbcs TpeboBaHNA K TOYHOCTW aHann3a BCEX 3/IEMEHTOB,
npuBeAeHHble B Tabnuue (4na foBepuTenbHONR BeposTHOCTM 0,95).

[onyckaemoe pacxoxde-  [lomyckaemoe pacxoxae-
[anasoH MaccoBbIX HIe [ByX Mapa/vie/lbHbIX HVie [IBYX Pe3y/bTaToB aHa-

KOHLEHTpauwiAi, Mr/gM3  onpegeneHui (cxoan- Nm3a (BOCMpom3BOau-
MOCTb), Mr/ov-1 MOCTb!, mr/gm!
Or 0,05 go 0.15 0.02 0,03
Cs. 0.15 0 0.30 0,05 0,08
*0.30 » 0.60 0,10 0,15
*0.60 * 2.00 0,20 0,30

8. KOJTOPUMETPUYECKWMA METO/ OMPEAENEHNA MbIWbAKA

MeTo/, 0CHOBaH Ha BOCCTaHOB/IEHNW MbILbAKA O apCUHA METINYECKNM
LMHKOM B CEPHOKWC/ON Cpefe, BOCCTAHOBNEHNMN MOHOB cepebpa MblWbAKO-
BWUCTbIM BOAOPOLOM A0 METalIM4eckoro cepebpa ¢ fasbHeMWen OLEeHKOM
COZlePXXaHsl MbILWbAKA HO MHTEHCUBHOCTM OKPAcKW OHbI BOCCTaHOB/IEHNUS
Ha MHAMKaTOPHOW Gymare.

8l.Annapatypa

Mpnbop MNywaiita (YepTex) COCTOMT U3 KOHMYECKOW KOonbbl BMECTUMO-
cTbto 100 cm5C pe3anHOBOI MPOGKONA, yepe3 KOTOPYH MPOXOAUT CTEKNSHHAS
TpybKa, cocTosWas M3 ABYX 4YacTeld: O/IMHHOW W KOPOTKOWA [AuameTpom
6—7 MM. Cy>keHHas YacTb TPYOKM Har NPoOBKOA CRYXWUT AN yAepXKaHWs pbIX-
NOro Kycouka Barbl, NPONMTaHHOM pacTBOPOM aLeTaTa CBMHLA U npeaHasHa-
YeHHON ANs ynaenmBaHUA cepoBofopoda. KoHubl 06enx Tpy6oK BCTaBNeHb! B
pe3nHOBbIe MPOOKM, C NMOMOLLBLIO KOTOPbIX 06ecneyvBaeTcs NAOTHOe COeau-
HeHue. Mexay vacTaMn TpyOOK BKNadbiBaeTcs (uabTpoBasbHas Oymara,
MponuTaHHas pacTBOPOM a30THOKWC/IOrO cepebpa.

[nsa obecneyeHVs NIOTHOrO 3aXMMa (PUNLTPOBANILHON TPY6KM Yepe3 NpobKu
CTArMBAKOT PE3NHOBLIMU KO/bLAMM.

BbicoTa KoNbbl ¥ HacafKW pPaBHbI.

82. PeakTunBbl, pacTBOpHI

Bara.

®unbTpoBaibHAA Bymara.

Kucnota ykcycHas no MOCT 61—75, pacteop 40 r/gxr'.

Kucnota cepHaa no NOCT 4204—77.

OnoBo asyxnopuctoe 2-sogHoe no TY 6—09—5593—88.

CauHel, ykcycHokucnblii no MOCT 1027—67. pacteop 50 r/gm3

(Mpopomexue cm. c. 52)



(Mpoponm>keHne nameHeHns Ne 4 k TOCT 24295—380)

| — Komuyeckas Koniba ¢ NIOCKUM LHOM;
2 — pesunHoBas npob6ka; 3 — ANMHHaA
Tpybka; 4 — kopoTkas Tpybka: 5—BaTa;
6 —OyMaXHbIi (UNbTP; 7 — Pe3nHOBbIE
KoMbLa; — 6yMaXKHbIA KONMa4yok

Cepebpo azoTHoKmcnoe no MOCT 1277—75, pacteop 50 r/gm\

LIMHK rpaHynMpoBaHHbIin 6e3 MbILLbSKA.

Hatpus rugpokeng no MOCT 4328—77, pactBop 300 r/amh

Okeng, mblwwbaka (111).

CraHfapTHble pacTBOPbl MbILLIbAKA:

PactBop A: 0,1320 r okcuga mbliibsika (111) pacTBopstoT B 5 cM3 pacTeopa
rmapokeuga Hatpus, pasbasnstoT Bogoi go 200 cM', nepenmBatoT pacTBop B
MepHYH0 K06y BMECTUMOCTbIO 14M3 AONMBAOT 40O METKU BOAON, NepemeLun-
BatoT. MaccoBasi KOHMEHTpaUua Mblllbsika B pactBope A paBHa 0,0001 r/cm3

PactBop b: 10cm5pacTBopa A NOMELLAKT B MEPHYHO KO/IGY BMECTUMOCTbLHO
100 cm5 fonmBalOT 4O METKU BOLOW, nepeMelumBatoT. MaccoBasi KOHLEHTpa-
UMA MbllbsKa B pacTeope b pasHa 0.00001 r/cm3

Pacteop C: 5 cm3 pactBopa b nomeLLatoT B MePHYHO KOOy BMECTUMOCTbIO
100 cm3 fonmMBalOT O METKU BOLOW, mepeMelumBatoT. MaccoBasi KOHLEHTpa-
UMs MbllwbsiKa B pacteope C pasHa 0.0000005 r/cm3

(Mpogon>keHue cMm. ¢. 53)
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PacTteopbl B 1 C rotoBaT nepes npuMeHeH1eMm.

83. MMpoBepeHne aHanunsa

8.3.1. BTpybKy 3 (4epTexx) BKNaAbIBalOT pbIX/bli KOMOK BaTbl 5, Mponu-
TaAHHOW PacTBOPOM aueTata CBMHLA W MpeHa3sHauYeHHON [ yNaBnvMBaHWA
ceposogopoga. 411 NoAroToBkN K paboTe KycOYek BaTbl BbIAEPXUBAIOT B TeYe-
Hve 30 MUH B pacTBOpe aueTara CBUHLA M OTXMMAOT MEXAY HECKOIbKAMMU
CnosAMn (MNbTPOBabHOM GyMarv 40 MOMYCyXoro COCTosHMA. Bata fomkHa
3aMo/HATb NaTOBUHY 06bema Tpyoku. PunbTp gnametpom 20 MM 13 PUNLTPO-
Ba/lbHOV Gymary norpyxaroT Ha 15—20 MUH B CBEXENPUrOTOB/EHHbIN
pacTBOp HUTpaTa cepebpa, BbIHUMAIOT U BbICYLUMBAIOT Ha BO3AyXE B TEMHOM
MECTe Ha 4acoBOM CTek/ie. MoAroToB/IEHHbIE TaKMM 06pa3oM (PubTPbl BKa-
AbIBAIOT MEXAY 4YacTaMu TPpyoknm 3 1 4. COeAMHSOT NPO6GKM Pe3HOBbLIMU
Konbuamn. 50 cM3 yKCYCHOKUCNON BbLITSHKKMA MOMELLAOT B PeakUMOHHYHO
Konby npubopa, 106aBnsAOT 5 cM3 cepHOil KucnoTel. 0.2 T xnopuaa 0/10Ba,
2—3 rpaHy/bl MET//IMYECKOrO LMHKa U HEMe[J/1eHHO 3aKpbIBAOT Konby nog-
rOTOBNEHHON Hacaakoil. CBepXy HacafKy NPUKPbIBAKOT OYMaXXHbIM Kosnnau-
KOM 1 CTaBAT B TEMHOe MeCTO. B cryudae OypHOI peakummn Konby OXaxaaoT
B X0/104HONM Boge. Mo OKOHYaHWKM BblaeneHns Bogopoga (MpPUMeEpPHO 4epes
60 MUH) (OMBTP U3B/IEKAKOT U3 HACaLKN M CPAaBHMBAIOT €ro OKpacKy C okpac-
KO/ (pnNbTPOB, COOTBETCTBYHOLLMX PasIMYHOMY COAEPXKaHUIO MbILLbSKA B CTaH-
[apTHbIX pacTBopax (LUKana cpaBHeHWs). pu onpeAeneHnn MbllbsiKa O4HO-
BPEMEHHO B HECKO/IbKMX MPo6ax MCnosb3yoT OTAe/bHbIE, M0 OAMHAKOBbIE MO
pasMepam nNproopbl (YepTex).

8.3.2. MNpuroToBeHNe LWKa/bl CPaBHEHNSA

B peakLUMOHHbIE KONGbI NpMbopa nomellaT 15 cM' CTaHgapTHOro pa-
cteopa C, uto cooteercteyer 0,0005; 0.001; 0.0015: 0,0020; 0,0025 mr
MbILbAKA; €eLle OAHY KONOy MCMONb3yT AN9 MPOBELEHWS  KOHTPO/IbHOrO
onbiTa. Bo BCce wectb K06 npunmsatoT 50 cM3 pacTBopa YKCYCHOWN KMCOTbI
(40 r/gm"), Lo6aBNAOT 5 CM' CEPHOW KWCMOTbI W fanee NOCTYNarT, KakK yKa-
3aHo B M. 8.2. Habop nonyyeHHbIX PUALTPOB UCMONb3YETCA B Ka4eCTBE LUKasbl
cpaBHeHus. MoAroToB/EHHas LKaia COOTBETCTBYET COAEPXKAHMIO MbILLbSIKA B
BbITsHKKax 0.01; 0,02; 0,03; 0,04; 0,05 mr/am'.

8.3.3. OueHKapesyn-TaToB

Mo okpacke (hmnbTpa YCTaHaBAMBAOT, K KaKOMY WHTEpBay MacCOBbIX
KOHLIEHTPALMA OTHOCMTCS UCMbITyeMast Npo6a; pesynbTaTbl BU3yaslbHON OLEHKM
(MHTepBan) AO/MKHbLI COBMAAaTh AN ABYX NapannenbHbIX onpeaeneHnin. Ecnn
Ha BEpXHeli TrpaHuULe VMHTepBana COAePXXaHWe Mblllbsika B Npobe SBseTcs
npegenbHO LOMYCTUMbIM, aHanu3 MOBTOPAT. OKOHYaTeNbHbI pesynbTar
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aHa/IM3a BbIpaXKaeTCs MaccoBOV KOHLEHTpaLueld, COOTBETCTBYOLLEl BepXHel
rpaHuLe YCTaHOB/IEHHOIO WMHTepBa/ia MacCoBbIX KOHLIEHTPALWiA MblllbsKa B
npo6e. Hanpumep, YCTaHOBNEHO, YTO MaccoBas KOHLIEHTPaLWs MbillbsAKa B

NcnbITyeMoli nNpobe HaxoauTcs B MHTepBane oT 0,01 go 0.02 mr/gm3 PesynbTat
aHanmsa BblJaeTcs B Buae: «He 6onee 0,02 mr/gm-V.

(MYC Ne 102001 r.)
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