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HacTtoswwuin cTaHaapT ycTaHaBnBaeT JOTOMETPUYECKMIA MeTog onpefeneHuns onosa (Mpy MaccoBbIX
ponsx ot 0,001 % po 0,010 %) B cnniaBax, He cofepXalMx HUOGWIA 1 TUTaH, NonAporpauyecknini MeTos,
onpegeneHns onosa (Npu maccobix fonsx ot 0,001 % o 0,010 %) » MHBEPCUOHHO-BO/IbTAMNEPOMETPHU-
yeckuii MeTop onpegeneHus onoea (Mpu MaccoBbiX fonax ot 0,0001 % po 0,005 %) v HemnaMeHHbIN
aTOMHO0-abCcop6bLMOHHBIA MeToZ onpeseneHns onosa (Npu maccoBbix fonsx ot 0.0002 % go 0,010 %).

(OTmeHeHHas pefakums. M3m. Ne 2).

1 OBWMWE TPEBOBAHNA
1.1. O6uwwe TpeboBaHNA K MeTogaM aHanusa —no FOCT 24018.0.

2. ®OTOMETPUYECKWNIA METO/, ONMPEAE/IEHNA ONOBA B CIJIABAX,
HE COAEPXALWNX HNOBUW N TUTAH

2.1. CywHocTb meToga

MeTog ocHOBaH Ha 06pa3oBaHMK OKPALLUEHHOrO B CMHWUIA LiBET KOMMIEKCHOrO COefMHEHUS 0/10Ba
(IV) ¢ nupokaTexHHOBbIM (HMONETOBbIM, CTabUM3NPYeMOro >xenatuHoM. CBETOMOr/OLWEHNe pacTBopa
n3mepatloT npu \1x = 640 HM. ONOBO NpefBapuTeNlbHO OTAENAOT OT OCHOBHbIX KOMMOHEHTOB Crjasa
OCaX/EHNEM B BUJE T'MAPOOKMCUM aMMUaKOM B NMPUCYTCTBUMM TPUOHA b B Ka4yecTBe KOMMIeKcoobpasyto-
LLIero BeLLEeCTBa, UCMOMb3YIOT B KAYECTBE KOJMEKTOPA MMAPOOKUCL Gepuinus.

2.2. Annapartypa, peakTuBbl 1 PacTBOpbI

CnekTpothoTOMETP MM POTO3NEKTPOKONIOPUMETP.

pH-meTp.

Kucnota consiHasa no FOCT 3118, FOCT 14261 u pasbaBneHHas 1:1.

Kwucnota asotHaa no MTOCT 4461. TOCT 11125.

Kucnota cepHas no FOCT 4204, TOCT 14262 n pa3basneHHas 1:4.

JNx<mmak BogHbIi no FTOCT 3760. TOCT 24147 v pa36aBneHHbIn 1:100.

Bepunnniti a30THOKKC/bINA, BOAHbIA PacTBOP C MaccoBOW KoHueHTpauwuen 20 r/icm3, (r/gm3).

Conb gHHatpueBast atuneHgmaMumH-N,N,N',N'-TeTpayKCyCHOl K1cnoTel, 2-BoaHasa (TpunoH Bb) no
FOCT 10652. pacTBOp € MaccoBoi koHueHTpauueld 10 r/cm3, (r/gm3).

KucnoTa ackop6uHoBas, nuuiesas, pacTBOP C MaccoBO KoHUeHTpauwvein | r/icm3, (r/gm3).

MypokaTexmHoBbIA Guonetosblid, 0,001 Monb/am3, pacteop: 0,4324 T NMPOKaTEXMHOBOIO hMONETO-
BOrO PacTBOPAIOT B BOAE, NMEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO 14M3, ONIMBAIOT O METKU BOJOM,
nepemeLLnBaLoT.

XenaTuH nNuwLeBoii, pacTBOp C MaccoBoW KoHueHTpauueid 0,5 r/cm3, (r/gm3).

Hukenb mapkn HO no MOCT 849.

N maHHe oduumnanbHoe 1lcpencuyaTka BOCMpeLLeHa
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Mopowok Hukenesblit Mapkn MHK-YT1-¥YT4 no FOCT 9722.

Onoso mapok OB4OOO, 01.01 ny. no MOCT 860.

CTaHAapTHble pacTBOPbI 0/10Ba.

Pacteop J1: 0.1 r onoBa pacTBopsitoT B 20 CM3CEPHOIA KACNOTbI NPW HarpeBaHUKU. PacTBop nepeHocsT
B MEepHyt0 Konby BMeCTMMOCTbiO 1 AM3 pacTBOPOM CEpHOI KUCMOThbl, pas3baBneHHol L:4. oxnaxpgatoT,
[0MMBAIOT 10 METKU 3TWUM XE pacTBOPOM W MepemeLLnBaloT.

lcm3 cTaHgapTHoro pacteopa A cogepxut 0.0001 r onosa.

Pacteop B: 10 cm3 cTaHfapTHOrO pactBopa A MEPeHOCAT B MePHY0 Koiby BMeCcTUMOCTbi0 100 cm3,
[ONMBAIOT 40 METKN PacTBOPOM CEPHON KMCNOThl, pa3basBneHHoN 1:4. nepeMeLLnBaloT, roTOBAT Henocpes-
CTBEHHO Mepes UCrosib30BaHVEM.

lcm3 cTaHpapTHoro pacteopa b cogepxxut 0.00001 r onosa.

(N3meHeHHan pepakumsa. Msm. Ne 1, 2).

2.3. TlpoBegeHve aHanmsa

2.3.1. HaBecky cnnaea maccoii 0,5 r moMeLlatoT B CTakaH MAuM Konby BMecTUMOCTbi 250—300 cm3,
npunusatoT 15 cmM3 CONSAHOW KUCNOTbl, 5 CM3 a30THON KMCOTbI. 7 CM3 CEPHOIN KUCNOTbI, HaKpbIBAKOT
cTakaH uau konby 4acoBbIM CTEK/IOM W PacTBOPAIOT HaBeCKy Mpu HarpesaHuW. [locne pacTBOPeHWS
HaBeCKM pacTBOP BbINAapuBarOT [0 BbILENEHUA NMapoB CePHOW KncnoTbl. Conn pacTeopsatoT B 40 cM3 Bogb!
npu HarpesaHun. K pactsopy fo6asnsoT 7—10 cm3 pacTBopa ammuaka npy nepemeLnBaHum, npuamsatoT
50 cm3 pacTeopa TpunoHa b v kunataT pactsop 10—15 MUH.

[o6asnaoT 3 cM3 pacTBopa 6epunnms asoTHOKMCNOro, PacTBOpP aMMMaka A0 BblAeneHus ocajka
rMApPOOKNCell MeTaNoB 1 M36bITOK 1—2 cm3. PacTBop ¢ ocagkoM HarpesatoT npu 70 "C — 80 'C B TeueHme
10 MWH, He JOBOAA ero A0 KuneHus. CTakaH C COAePXXMMbIM OX/aXAA0T B MPOTOYHOA BOAe MW Npu
Temnepatype 15'C —20 *C B TeueHue 45—60 MuH. OcafokK OT(UILTPOBLIBAIOT Ha (UILTP CpefHei
nnoTHocTK (6enas neHTa) U NPOMbIBAIOT 5—7 pa3 ropsaunmM pas3baBneHHbIM pacTBopoM ammuaka (1:100).
®unbTpat oT6packiBatoT. Ocafok ¢ hUNbTPa CMbIBAKOT FOpsYeil BOLOI B CTakaH Wan Konby, rae npoBOAM-
NOCb OCaXAEHWE TMAPOOKMCeN MeTannoB. ®unbTp NpombiBatdT 20 cM3 cepHoit kucnoTbl (1:4) n 2 pasa
ropsyei Bogoii. PacTeop BbinapusatoT npubnn3nTensHo o 10 cm3, npunmnsatoT 50 cm3 pacTBopa TpuioHa b
M HarpesatoT B TeUeHWe 5 MUH. 3aTeM MpUIKBaAIOT PacTBOP aMMUaKa 0 BbleNeHnUs ocafKa rmapooKuceii
METaNIoB 1 N36bITOK 1—2 cM3. PacTBOp C 0CALKOM KUNATAT B TedeHne 1—2 MuH. Ocafiok OTHUNbTPOBbI-
BalOT Ha (MNbTP cpefHeit aloTHOCTM (6enas feHTa) M NPOMbIBaOT 5—7 pa3 ropsuMm pasbaaTeHHbIM
pactBopoM ammuaka (1:100). ®unbTpaT oTbpackiBaloT. OcafjoK ¢ (uIbTpa CMbIBAlOT ropsyeil BOAoW B
CTakaH WnM Konby, rae NMPOBOAWOCH OCAaXAeHWE TMAPOOKMcein meTannoB. dunbTp npombisaoT 20 cm3
cepHoii kucnoTbl (1:4), 2 pasa ropsueii Bofgoi 1 oTépackiBatoT. K qunbTpaTy gobaaTsatoT 5—7 cM3 a30THO
KUCNOTbI 1 PacTBOP BbiNapuBaloT 4O BNaXHbIX conieli. O6MbIBAlOT CTEHKM CTakaHa Wau Konbbl BOAON W
BHOBb BbINapWBatoT 40 BNaXHbIX coneil. Conn pacTBopstoT B 10 M3 BOAbI MPU HArpeBaHUM, OXNXKAAIOT.
PacTBop nepeHOCAT B CTakaH BMecTMMOCTbO 100 cm3, npuamBaroT 1cm3pacTBopa ackOpOMHOBOM KUCNOTbI,
nepemeLLMBalOT ¥ ycTaHaBMBatoT pH 2,2 pacTBOpoM ammumaka, ncnonb3ya pH-metp. K pactsopy npunu-
BaloT 1cm3 pactBopa XenatuHa. 1,5 cm3 pacTBopa NUPOKaTEXMHOBOIO (PUONETOBOrO W MepemeLInBatoT
pacTBop. Yepe3 20 MUH pacTBOp NepPeHOCAT B MEPHYIO KOy BMeCTMMOCTbi0 50 cM3, J0NMBaloT BOAOW A0
METKW, NepemMeLLInBaloT U U3MEPSIOT ONTUYECKYHO NJIOTHOCTb PAacTBOPa Ha CMEKTPOPOTOMETPE MpU NTax =
= 640 HM MM Ha (POTO3NEKTPOKONOPUMETPE CO CBETOGUALTPOM, UMEKLWMM 061acTb NPONYyCKaHus B
WHTepBase 4nuH BonH oT 610 o 700 M. B kayecTBe pacTBopa CpaBHEHUS MCNOMb3YIOT BOLY.

Maccy on0Ba HaxoAdT Mo rpafyvpoBOYHOMY rpadnKy C YUYETOM MOMpPaBKu KOHTPOJIbHOTO OrbITa.

2.3.2. TloCTpoeHMe rpafyMpoBOYHOro rpaguka

B cemb cTakaHOB unu Konb BMectumocTbio 250—300 cm3 nomewsatotT no 0.5 r MeTanMyeckoro
HVKens. B wwecTb cTakaHOB unu Konb mpuavBakoT nocnegoBatensHo 0.5; 10 2; 3; 4; 5 cM3 cTaH4apTHOro
pactBopa b. CefjbMOi1 cTakaH unn Konba Cryxar Ans NpoBefeHNs KOHTPOSIbHOTO OnbiTa. Bo BCe CTakaHbl
A Konbbl NpuAnBatoT No 15 M3 CONAHON KUCNOTLI. 5 CM3 a30THOM KWUCNOTbI, 7 CM3 CEPHOW KUCMOTbI,
HaKpbIBalOT CTakaHbl WM KOMObl Y4acOBLIMW CTEK/IaMW WM PacTBOPSAIOT HABECKW NpW HarpesaHuw. [anee
MocTynatoT, KaK yKasaHo B n. 2.3.1.

M3 3HaYeHniA ONTUYECKON NAOTHOCTY aHa/M3NPYeMbIX PaCTBOPOB BbIYMTAIOT 3HAYEHWE OMTUYECKOW
NNOTHOCTWM KOHTPO/IbHOrO OnbiTa. M0 Hal4eHHbIM BEIMYMHAM OMTUYECKON NIOTHOCTU W COOTBETCTBYIO-
MM HM 3HAYEHMAM MacChbl 010Ba CTPOSAT rPagyMpoBOYHBIN FpadivK.

2.31, 2.3.2. (N3veHeHHas pegakums. M3m. Ne 1, 2).
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2.4. O6paboTKa pe3ynbTaToB
2.4.1. Maccosyto gonito 0n108a (J) B NpoLeHTax BbIYUCAAT N0 (hopMyne

X = ™, 100.

rfje T —wMmacca 0/10Ba, HailfeHHas No rpagyvpoBOYHOMY rpaduky, T;
M —macca HaBecku cnnaea, T.
2.4.2. ABCONOTHbIE PACXOXKAEHWS Pe3yNbTaTOB NapasifeNibHbIX ONpeaeneHnii He JO/MKHbI NPeBbILaTb
(npw poBepuTenbHOW BepoAaTHOCTK 0,95) JOMyCKaeMbIX 3HAYEHWiA, yKasaHHbIX B Tabn. 36.
(N3meHeHHan pepakums, 3m. Ne 2).

3. NONAPOIrPA®UYECKUM METOL OMPELE/IEHNSA ONOBA

3.1. CyLlHocTb MeToda

MeTof 0CHOBaM Ha CMOCOGHOCTM 0/10Ba BOCCTaHAB/IMBATLCA HAa PTYTHOM Kanmarollem 3/1eKTpoge npu
noTeHymane nuka muHyc 0,48 B 0THOCMTENIbHO PTYTHOro aHoga Ha ¢oHe 2 monb/am3 HC! n 3 monb/gm3
NaCl. OnoBo NpeaBapuTeNbHO OTAENSOT aMMWUAKOM OT OCHOBHbIX KOMMOHEHTOB CM/iaBa Ha rMApoOKNCH
6epunnus B NpucyTcTBUM TpunoHa b. Mpu onpefeneHnn onosa B cnnaeax, cogepxatiux 6onee 1% TutaHa,
NPOBOAAT JOMONHUTENbHOE OTAENEHNE 0/10Ba OT TUTaHa pacTBOPOM FMAPOOKMCK HaTpus. Pexxkum nonspo-
rpampoBaHns — NepeMeHHO-TOKOBbIA NN OCLUANOTrpaPUUecKmii.

3.2. Annaparypa, peakTvBbl H pacTBOPbI

Monsporpad nepemMeHHOro ToKa uny nonsporpagocuunnorpapuyeckHin. Ayeiika nonsporpaguyec-
Kasi. BbIMOMHEHHAA W3 CTeKNa C aHOAOM ([OHHAs PTYTb) U PTYTHbIM Kanarolwum KaToLoM, npunaraeMas K
nonsporpady.

P1yte mapku Pl no TOCT 4658. He cofepxalias Bnaru.

A30T ra3006pasHbiii o FTOCT 9293 unu aprod no TOCT 10157.

Kucnota conaHas no NOCT 3118. TOCT 14261.

Kucnota aszotHas no FOCT 4461. TOCT 11125.

Kucnota cepHas no FOCT 4204, TOCT 14262, pas6aBneHHas 1:4.

Conb guHatpuesas atuneHgmamuH-N.N.N'.N'-TeTpayKcycHort kucnoTsl, 2-BogHas (TpunoH B) no
FOCT 10652. ¢ maccoBoli KoHueHTpaumeid 10 r/ecm3, (r/gm3).

Bepunnnini a30THOKMCAbINA, BOAHbIA pacTeop 0,08 r/cm3.

AMMUaK BoaHbIi no FOCT 3760 n pa3baBneHHbIn pactBop 1:50.

HaTpus rugpookncs no FOCT 4328, pacTBop C MaccoBoi KoHueHTpaumeid 20 r/icm3, (r/gm3).

Hatpwuii xnopucTeiin no MOCT 4233.

Onoso no NOCT 860. mapku O1.

CTaHAapTHble pacTBOpPbI 0/10Ba.

PactBop A: 0,1 r osioBa pactBopstoT B 20 cM3 CepHOIi KUCNOTbI MpY HarpeBaHWW. PacTBop nmepeHoCsT
B MEpPHYI0 K0n6y BMeCTMMOCTbIO 1 M3 pacTBOPOM CEpPHOI KMCNOTbl, pasbasfieHHoOR 1.4, oxnaxgator,
[ONMBAKOT 0 METKU 3TUM )Ke pacTBOPOM U MepemeLLmnBatoT.

1cm3craHgapTHoro pacteopa A cogepxumt 0.0001 r onosa.

PactBop b: 10 cm3cTaHapTHOro pacTsopa A MepeHocAaT B MepHyt konby BmectumocTbio 100 cm3,
[ONVBAIOT A0 METKM PacTBOPOM CEPHOW KWCNOTbI, pa3baBneHHON 1:4, N nepeMeLLMBalOT, FOTOBAT Hemo-
CPEeACTBEHHO Mepes, NCMOoJb30BaHNEM.

| cm3 cTtaHgapTHOro pacteopa b cogepxut 0.00001 r onos.a.

(N3meHeHHaa pegakums, N3m. Ne 1, 2).

3.3. lMpoBepeHne aHanm3a

3.3.1. Hasecky cnnasa maccoit 0,5 r nomewatoT B CTakaH Unn Konby BMecTMOCTbiO 250—300 cMm3,
npunmealoT 15 cM3 CONSIHOM KUCAOTbl. 5 CM3 a30THOM KWCAOTbl, 2 CM3 CEPHON KWCNOTbI, HaKpbiBalOT
CTakaH UM Konby 4acoBbIM CTEK/IOM M pPacTBOPAIOT HABECKY MpW HarpeBaHMW. PacTBop BbiMapuBatoT A0
obbema npubansnTenbHo 10 cm3, npuamealoT 50 cm3 pacTBopa TpuaoHa b. 5 cm3 pacTBopa 6epunnus
a30THOKMC/IOTO 1 HarpesaroT B TeueHMe 5 MUH. 3aTeM MpUMBalOT PacTBOP aMMMaKa A0 BbiNaAeHNs ocafka
rMAPOOKMCEl MeTanNoB 1 n36bITOK 1—2 cm3. PacTBOp C 0CaAKOM KMNATAT B TedeHne 1—2 MWH, CHUMaOT
CTakaH uam Konby ¢ NAUTLl U JaloT ocafKy OCecTb B TedeHue 1u4. Ocafok OT(MAbTPOBLIBAOT Ha (UNLTP
cpefHeli NNOTHOCTK «6enas JfieHTa* 1 NPoMbIBalOT 5—7 pa3 pasbaB/ieHHbIM PacTBOPOM amMMUaka, (hunbTpar
oTbpacbiBatoT. OCafiok € (huibTpa CMbIBalOT pa3baBneHHbIM pacTBOPOM aMMUaKa B CTakaH, B KOTOPOM
NPOBOAWNNOCH OCAXKAEHME TMAPOOKMCed MeTanioB. ®unbTp npombiBatloT 20 cmM3 cepHOR kucnoThl (1:4)
1 2 pasa ropsaueii Bogoil. K pactBopy f06aBnstoT 3 cM3 a30THOM KMCAOTbl M BbiNapuBaloT pacTBop Ao
B/TXHbIX CONEN.
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Mpy MaccoBoii gone TUTaHa B cnnaBe MeHee 1%, conu pacTBOpsAOT B 10 CM3 BOAbI MPW HarpeBaHuu,
[06aBNA0T 9 CM3 CONAHONM KUCMOTLI U 9 T XNIOPUCTOrO HATPKS, NEPEHOCAT COAEPXKMMOE CTakaHa B MEPHYHO
Konby BMeCcTMMOCTbi0 50 cM3, 0MBAOT BOZOM O METKM U MepeMeLLnBatoT.

Mpy maccoBoii gone TUTaHa B cnsaBe 6osiee 1%, conu pacTBopsAtoT B 10 cM3 BoAbl NPU HarpeBaHUH,
fo6aBnaT 20 cm3 pacTBOpa r'MAPOOKUCK HAaTpWsi U CHOBA HarpeBaloT B TEUEHME 2 MWH. 3aTem pacTBOp C
0CaflKOM MEePEHOCAT B MEPHYHO K0nby BMeCTUMOCTbH0 50 CM3, LONMBAIOT BOAOW O METKM U NMepeMeLLnBatoT.
PacTBOp OT(hUNbLTPOBLIBAOT Yepe3 Cyxoil QUNbTP CpefHell NNOTHOCTM «benas NeHTa* B CyXOil CTaKaH.
Ot6upatoT 25 cm3 uibTpata B MepHyK konby BmectumocTbio 50 cM3 fobaBnsioT 12 cm3 consHol
KUCNOTbI, 4,2 T XIOPUCTOrO HATpUA, JONMBAKOT BOAOW A0 METKM U NEPEMELLMBALOT.

PacTBop npofyBatoT a30TOM W/IM aproOHOM B TeYeHue 5 MUH U CHUMAKOT nonsporpammy ot MuHyc 0,2
A0 MuHyc 0,8 B. peructpumpys nnkK BOCCTaHOB/EHUA 0/10Ba Mpu MUHYycC 0,48 B. UyBCTBUTENBHOCTL Nprbopa
BbIGMPAIOT TakK, YTOObI BbICOTA MMKa BOCCTAHOBNEHUSA 0/10Ba 6blia He MeHee 10 MMm.

Maccy 0n10Ba B NCMbITYEMOM PacTBOpe OMPeSenstoT no rpagyvipoBOYHOMY rpaduKy.

3.3.2. TocTpoeHune rpafyvpoBOYHOIO rpafuka

B ctakaHbl nnm Konéel BMecTUMocTblo 250—300 cm3 nomewaoT 0.5; 1; 2; 4: 5 cM3 cTaHZapTHOro
pacTtBopa b. npunueatoT no 15 cM3 CONSHOW KUCNOTbI, 5 CM3 a30THOW KNCNOTbI, 2 CM3 CEPHON KUCNOThI U
Aanee pacTsopbl MPOBOAAT Yepes BCe CTafuM aHanusa, Kak yKasaHo B M. 3.3.1. OfHOBPEMEHHO NPOBOAAT
KOHTPO/IbHbIN OMbIT.

3HayeHne BbICOTbI MMKa KOHTPOJIbHOFO OMbITa BbIYMTAKOT U3 3HAYEHWS BbICOThI MMKa UCCNESyeMOro
pacTBopa.

3.3.1. 3.3.2. (M3meHeHHas pegakums. M3m. No 1)

3.4. O6paboTKa pe3ynbLTaToB

3.4.1. Maccosyto fonto onosa (JT,) B NpoLeHTax BbIYUCAAIOT MO opmyse

T w00

T\

rae T— macca 0/10Ba, HallfileHHas Mo rpagyvMpoBOYHOMY rpaguky, T;
l«, — Macca HaBecku cnjaBa WM Macca HaBecKW CrnaBa, COOTBETCTBYIOLLAS aNMKBOTHON YacTu
pacTBopa Mpu MaccoBoOWi fone TuTaHa 6onee 1%.
3.4.2. ABCONIOTHbIE PACXOXAEHMA Pe3yNbTATOB NapannefbHbIX OnpeseneHnil He O/MKHbI NPeBbILLATh
(npu poBepuTenbHOl BeposTHOCTM 0,95) fonycKaeMbIX 3HaYeHUIA, YKa3aHHbIX B Tabn. 3a.
(N3meHeHHas pegakums. Mam. Ne 2).

ni-

4. NHBEPCWOHHO-BO/Ib'TA.MI1EPOMETPUYECKU METO/A ONPEAE/IEHNSA O/IOBA

4.1. CyuwHocTb MeToda

MeTof, OCHOBaH Ha MpeABapuTENbHOM KOHLEHTPUMPOBAHWM 0/10Ba Ha CTaluWOHApHOM PTYTHOM
KanenbHOM 3/1eKTpOAe npu norennunane MuHyc 0,75 B No OTHOLLEHWIO K X/10pCepebpsHOMY 3/1eKTPOAY WUn
MmMHyc 0,9 B no OTHOWEHWIO K PTYyTHOMY aHogy B pactBope 0,5 Monb/gm3 WaBeneBoil KWUCNOTbl K
MO-4 monb/gM3 MeTWNIEHOBOrO rony6boro ¢ nocnefytoLleii perucrpauyveil Toka aHO[HOro pacTBOPEHWS
on10Ba npu noTeHuuane muHyc 0.54 B No OTHOLWIEHMIO K X10pcepebpsiHoMy anekTpogy wam muHyc 0,73 B
Mo OTHOLUEHWUIO K PTYTHOMY aHoAy. Ofl0BO MpefBapuTeNnsHO OTAENA0T aMMUaKOM OT OCHOBHbIX KOMMO-
HEHTOB CM/aBa Ha rMAPOOKMCK 6epuinns B NPUCYTCTBUM TPUIOHa b.

(N3veHeHHas pepakuus. M3m. Ne 1).

4.2. Annapatypa, peakTuBbl 1 pacTBOpbI

Monaporpad) nepemMeHHOro Toka, ocnuanorpaMyecknii AW NOCTOSHHOMO ToKa. Hyeiika Nonsipo-
rpamyeckas ¢ aHOAOM (ZOHHAA PTYTb) WAW C BbIHOCHbIM aHOLOM (PTYTb B HACbILEHHOM pPacTBOpe
X/I0PUCTOr0 Kanms), XnopcepedpsiHbIM 3/1EKTPOLOM CPaBHEHWUSA W CTaLMOHAPHbIM PTYTHBIM Kane/bHbIM
3NEKTPOAOM 060/ KOHCTPYKLUMK, 0becneynBatoLLeil TpebyemMyto TOYHOCTb BOENPOM3BOAMMOCTM aHam-
TWYECKOro CuUrHana.

PTyTb Mmapku W) no MOCT 4658, He cogepxalyas artaru.

A30T rasoobpasHbiii no TOCT 9293 wam aprod no MOCT 10157.

Kucnota consHas no FOCT 14261 wnn TOCT 3118 u pasbaaseHHas 1.1

Kwucnota aszotHas no MOCT 11125 wnn TOCT 4461.

Kucnota cepHas no FOCT 14262 unn FTOCT 4204, pasbaBneHHas 1:4.

AnMMunak BogHblid no TOCT 24147, TOCT 3760 n pasbaBneHHblid pacteop 1:50.

AMMOHMIA xnopucTblii no FOCT 3773.

Bepunnnii a30THOKMCAbIN, BOAHbI pacTBop 0.08 r/cm3.
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FOCT 24018.1-80 C. 5

Conb gnHatpuesas, atuneHamammH-M, 14,14 /1"-TeTpayKCyCHOM KUCNOTbI. 2-BOAHas (TPWAoH B), no
FOCT 10652, pacTBop ¢ MaccoBoli kKoHueHTpauueid 10 r/icm3, (r/gm3).

Kucnota wasenesas no MOCT 22180, pactsopbl 1 Monb/gm3 v 0,5 monb/gm3.

MeTuneHoBbI roy60ii, BOAHbLIA pacTBOpPe MacCOBOWN KoHuUeHTpauwueli 15 r/cm3, (r/gm3).

Onoso mapku 01 no FOCT 860.

CTaHfapTHble pacTBOPbI 0/10Ba.

PactBop /1: 0.1 r onoBa pactBopsitoT B 20 cM3CepHOI KUCNOTbI NpY HarpeBaHWW. PacTBop nepeHocaT
B MEpHYI Konby BMeCTMMOCTblO 1 M3 pacTBOPOM CEpPHOI KUCNOTbl, pa3baBneHHON 1:4. Oxnaxpator,
[OMIMBAIOT 0 METKW 3TVM >Ke pacTBOPOM W NnepemMeLuvBaloT.

1cm3craHgapTHoro pacteopa A cogepxumt 0,0001 r onosa.

PactBop B: 10 cm3 cTaHAapTHOro pacTeopa A nepeHocAT B MepHY0 Konby BmMecTumocTbio 100 cm3 u
[ONVBAIOT 1O METKM PacTBOPOM CEpPHO KUCIOThI, pa3baBneHHoR 1:4. N nepeMeLLMBatoT.

1 cm3craHgapTHoro pacteopa b cogepxxumt 0,00001 r onosa.

PactBop B: 5 cm3 cTaHAapTHOro pacteopa b mepeHOCAT B MepHY Konby BMeCTUMOCTbHO 50 cm3 u
[0NUBAIOT 0 METKM BOJOW U MepemMeLLnBatoT.

1cm3cTaHgapTHoro pacteopa B copepxut 0,000001 r onosa.

PactBopbl b 1 B rotoBaT HemocpeACTBEHHO Mepef UCMO/b30BaHUEM.

(N3meHeHHas pegakums, Msm. Ne 1, 2).

4.3. TpoBefeHvie aHan3a

4.3.1. HaBecky crnaBa mMaccoit 0,5 r nomellatoT B CTakaH WM Konby BMecTumocTbio 250—300 cm3,
npununeatoT 15 cM3 CONSHOM KNCNOTbl, 5 CM3 a30THON KWCMOTbI. 2 CM3 CEPHOW KWC/IOTbI U pacTBOPSIOT
HaBecKy npu HarpesaHuu. Flocne pacTBOPeHMs HaBECKU PacTBOP BbINapuBatoT 40 Npubnn3nTensHo 10 cm3,
npunueatoT 50 cm3 pacTBopa TpuoHa b, 5 cm3 pacTBopa 6epnnnns a30THOKMCIOrO 1 HarpeBatoT B TeUeHNe
5 MWH. 3aTem NpuAMBalOT PacTBOP amMMMaka [0 BbiNafeHus ocajka rMApoOKMCeli MEeTannoB U n3bbITOK
1—2 cm3. PacTBOp € 0CaAKOM KUNATAT B TeYeHUe 1—2 MWH, CHUMAOT CTakaH uau Konby ¢ NauTbl U JaloT
0CaflKy 0CecTb B TeyeHue | u.

Ocagok oT(hMNbTPOBLIBAKOT Ha (DUALTP CPeAHei MAOTHOCTU «6enas neHTa», NMpPOMbIBalOT 5—7 pa3
ropsyein BOAOW, hunbTpat oTopackiBatoT. OcaHOK C (hnbTpa CMbIBAOT pa3baB/ieHHbIM PaCTBOPOM aMMmaka
B CTakaH, B KOTOPOM MPOBOAM/IOCH OCAXAEHWNE TMAPOOKNCEN METANNOB, (hUALTP NPOMbIBAIOT 20 CM3CepHOi
kucnotbl (1:4) n 2 pasa pasbaBneHHbIM pacTBOpOM amMMuaka. K pacTBopy AobasnstoT 3 cMm3 a30THONA
KVCNOTbI 1 BbINapuBatoT PacTBop A0 BaXHbIX coneil. Conu pacteopatoT B 10 cM3 BOAbl MPU HarpesaHuu,
fo6aBnsAT 25 cm3 pacTBopa 1 MO/b/AM3 LWABENEBOI KNCNOThI, NEPEHOCAT B MEPHYHO KONGY BMECTUMOCTbLIO
50 cm3, [ONMBAKOT BOZON [0 METKU U MEpeMeLLMBatOT.

[na onpeaeneHns cogepXXaHusi 010Ba B Noasporpaguyueckyto syeliky npunmeatoT 20 cm3 pacTBopa
0,5 Monb/gM3 LWaBeneBoin KNCNOTbI, NpeLBapuUTebHO NPOLYTOro a30TOM WM aproHOM B TeYeHWe 5 MuH,
0,5 cM3 MeTWIEHOBOr0 roay6oro, afMKBOTHYHO YacTb MCCeAyemMoro pacteopa (Tabn. 3) B 3aBUCUMOCTM OT
npejnonaraemMoil MaccoBoil O 0/10Ba B Cr/ase.

Tabnuya 3*

Macca cunaHa, COOTBETCTBYHOLLAA

MaccoBast gons o/osa. % 06i.cu afIMKBOTON YaCTV pacTeopa, CM1 ANAKBOTHON YaCTU PAcTBOpA, T
Or 0,0001 go 0.0005 2 0.02
Cwn. 0.0005 » 0.001 1 0,01
» 0,001 » 0,0025 1 oL
» 0.0025 * 0.005 0,5 0,005

YcTaHaBnMBalOT Ha nonsporpage noteHuman muHyc 0,75 B vnv MuHyc 0,9 B no OTHOWEHUIO K
X/10pcepebpsHOMY 3M1eKTPOAY WM [OHHONR PTYTU COOTBETCTBEHHO WM MPOBOASAT KOHLEHTPUPOBaHME 0/10Ba
Ha CTalMOHapHOM PTYTHOM KanefibHOM 3/1eKTPOAe B HerpepbiBHO MepeMeLlMBaeMoOM pacTBOpe B TEYEHUe
1MVH. T100OKOHYaHWN BPEMEHW HAKOMIEHUSA NPEKPaLLatoT NepemMeLlMBaHme v aoT pacTBOPY YCMOKOUTLCA
15 ¢, nocne 4Yero CHWMAKT aHOAHYK MNOMAPU3ALMOHHYIO KPUBYHO MPU JNUHEAHO W3MEHSIOLEeMCS
noTeHumane afnekTpoga Ao muHyc 0,2 B. peructpupysa nuk pactsopeHus onosa npu MuHyc 0.54 B unn
MUHYC 0.73 B MO OTHOLUEHWIO K X/IOPCEPebPSHOMY 3NeKTPOAY WN JOHHOW PTyTW. YyBCTBUTENBHOCTb
npubopa BbI6MpaeTCs Tak, 4ToObl BbICOTA PErMcTpupyemMoro nuka 6Gblina He meHee 10 Mm. [T4 Kaxgoro
M3MEPEHNS MOJTyYaloT HOBYIO Karto pryTu.

(N3meHeHHas pefakums, M3m. Ne 1),

* Taon. 1 2, 4. (VickmoyeHbl. Vism. Ne 2).
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4.3.2. CofepaHue WOHA HaxoAsT MeTOAOM CTaHAAPTHbLIX [06aBOK. ANMKBOTHYIO YacTb CTaHAapT-
HOro pacTBopa B 06a&TA0T B UCTILITYEMbIN pacTBoOp, NepeMewinBaoT | MUH 1 aanee BedyT HaKOMMeHue
0/10Ba, Kak yKas3aHo B M. 4.3.1 Npu onpeaeneHUn CoOAepXKaHns 0/10Ba B WUCTbITYEMOM PacTBOpE.

BennuunHy cTaHfapTHOM A06aBKM BbIGUpaOTTaK, YT0ObI BbICOTA MMKa 0/10Ba MOC/Ee BBeAEHWS [006aBKM
yBennyunacb B 1,5—2 pasa.

4.4, O6paboTKa pe3ynbTaToB
4.4.1. MaccoByto 0/t0 0/10Ba (X2) B NpOLEHTax BbIYMCAAIOT NO opmyne

. _ (1-N)- V-C 100
2 w—A-T

roe A—BbIcOoTa NMKa 0/10Ba NpW NonsporpaHpoBaHUMN UCMbITYEMOro pacTBopa, MM;
A —BbICOTa MMKa 0/10Ba NP NONSPOrpapHPOBaHNM PacTBOPa KOHTPO/ILHOIO OMbiTa, MM;
A, —BbICOTa NMKa 0/710Ba NOCe BBEAEHWS B A4EiKy CTaH4apTHOW f06aBKK, MM;
V—o06bem cTaHapTHOW fo6aBKK, CM3;
C — KOHLeHTpauums cTaHAapTHOro pacTsopa, r/cm3;
/n— macca HaBecKu cniaBa, COOTBETCTBYHOLLAA aNMKBOTHOM YacTu pacTeopa, T.
4.4.2. ABCOMOTHbIE PACXOXAEHWNS pPe3y/nbTaTOB NapanfenbHbIX onpegeneHnin (Mpu JOBEPUTENLHON
BeposTHOCTM 0.95) He [O/MKHbI MPEBbILLATL AOMYCKAEMbIX 3HAYEHWIA, YKasaHHbIX B Tabn. 36.
(N3meHeHHaa pefakuus, M3m. Ne 2).

5. HEMJAMEHHbI ATOMHO-ABCOPELIMOHHbI METO/A, OMPEAENEHNA O/IOBA

5.1. CywHocTb MeToga

MeTof OCHOBaH Ha W3MepeHUM MNOTNOLEHUS U3yYeHUs CBOGOAHLIMM aTOMaMy 0/10Ba MpU A/IUHE
BOMIHbI 286.3 HM. 06pa3ylolMMUCH MPU BBEAEHWU aHaNM3MPYemMoro pacTBopa B 3/1eKTPOTEPMUYECKUiA
arommsatop. OnoBo NpefBapuTE/IbHO OTAENAT OT OCHOBHbLIX KOMMOHEHTOB CM/laBa OCaX/eHWeM B BUfe
rmapokcuaa aMMmMakom B MPUCYTCTBUM TpunoHa B B KayecTBe KOMM/IEKCOOOPA3yHOLLEero BeLlecTa U ¢
1CM0Mb30BaHVeM KONNeKTopa rMapokeuga 6epunnns.

5.2. Annapatypa, peakTvBbl 1 pacTBOpbI

ATOMHO-abCOPOLMOHHBIA CNEKTPOOTOMETP C 31EKTPOTEPMUYECKUM aTOMMU3ATOPOM.

Namna At onpefeneHns o1o.a.

AproH BbICOKOW uncToTsl no FOCT 10157.

Cwmecb aproHa ¢ 5% Bogopoga.

Kucnota congHaa no FOCT 3118, TOCT 14261.

Kucnota asotHas no FOCT 4461, FOCT 11125 u pa3baBneHHas 1:1.

Kucnota cepHas no FOCT 4204, TOCT 14262 n pa3baBneHHas 1:4.

Cmecb ConsHOW 1 a30THOIM kucnoT (150 cm3 consaHoi KuenoTbl M 50 cM3a30THOM KUCNOTbI), FOTOBAT
HenocpeACTBEHHO Mepes UCnonb30BaHNEM.

AmMmuak BogHbln no TOCT 3760, TOCT 24147 v pa36asneHHbiin 1:100.

Bogopoga nepokeng no FOCT 10929.

Bepunnuii a3oTHokuchbIli, pacreop 2(H) r/gm3.

Conb gunHatpuesas atuneHgmammd —N. N,, N', Nj'-TeTpayKCyCHOW KUCNoTbl 2-BoAHas (TpuioH b)
no MOCT 10652, pactsop 100 r/gm3.

Hukenb mapkn HO no MOCT 849.

MopoLwok Hukenesblin Mapkn MHK-YT1-YT4 no FOCT 9722.

Onoso mapok OBy 000, 01, 01ny no MOCT 860.

CTaHAapTHble pacTBOPbI 0/10Ba.

Pactop A: 0,1 r onoBa pacTBopstoT B 20 cM3 CepHOiA KNCNOTbI MPU HarpesaHun. PacTBop nepeHocAT
B MEPHYIO KON6Y BMeCTUMOCTbIO 1AM3 CepHOI KMCMOTON 1:4. oXnaxaaloT, AONMBAIOT 4O METKM 3TUM Xe
pacTBOpOM W nepemelumsaroT. 1cm3 ctaHAapTHOro pactsopa A cogepxut 0,0001 r onosa.

Pacteop B: 10 cM3 cTaHAapTHOro pacteopa A MepeHOCAT B MepHY0 Konby BMecTumocTbio 100 cm3
[OMMBAIOT 1O METKM CepHOI KucnoToin 1:4 n nepemewmsatoT. 1cm3 cTaHAapTHOro pacteopa b cogepxut
0.00001 r onosa.

Pacteop B: 5 cm3 cTaHAapTHOro pactsopa b nepeHocAT B MepHYH Konby BMecTUMOCTbHO 50 cm3,
[ONVBAOT A0 METKM CepHOM kucnotoli 1.4 n nepemelunBatoT. 1cM3 cTaHAapTHOrO pacTtBopa B cogepxut
0.000001 r onosa.

PacTBopbl b 1 B roToBAT HENOCPEACTBEHHO Mepes UCMo/b30BaHNEM.

10
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5.3. MpoBeaeHne aHam3a Tabnuya 3a
5.3.1. Maccy HaBecku cnnasa (Tabn. 3a) nomeLllatoT B

0
CTakaH unm konby BmectumocTbio 250—300 cm3, npunnea- Maccosas aofiA onosa. % Macca Hasecki, T

0T 20 CM3CMecK CONSHOM M a30THOM KMCNOT, 7 CM3CepHO Or 0,0002 1o 0,002 BK/IOY 05
KMNCNOTbI, HAKPbIBAIOT CTakaH 4acoBbIM CTEK/IOM U pacTBO-  Cg. 0.002  » 0.005 . 0.2
pAOT HABECKY NPV HarpesaHMW. PacTBop BbiNapvsarkoT [0 * 0.005 * 001 * 0.1

Hayana BblAeNeHNs NapoB CEPHON KWUCMOTbI, OX/TaXAAMT.

Conn pacteopsAloT B 40—50 cm3 BoAbl Mpu HarpesaHuun, oxnaxpgawoT. K pactsopy npuavsaroT
7—10 cm3 ammmnaka npu nepemeluvisaHmmn. 50 cm3 pacTeopa TpuioHa b 1 KMNATAT pactsop 10—15 MUH.
[o6asnsoT 1cm3 pactBopa 6epunnns a3oTHOKWUCIOro, ammuak [0 BbINafeHWs ocafka rnapoKcuios
MeTannoB 1 M3bbITOK 1—2 cM3. PacTBop ¢ ocagkom HarpeBatoT mpu 70 *C - 80 *C B TeyeHne 10 MUH, He
[OBOAS €ro A0 KUMEeHMs, 1N OXNaxjatoT B MPOTOYHON Bone uam npu Temnepatype 15"C —20 'C B TeueHne
I 4. OcafoK OT(hUNLTPOBLIBAOT Ha (UILTP cpefHeli NnoTHOCTK (Benas neHTa) M NpPoMbIBalOT 5—7 pa3s
ropsunmM pasbasneHHbIM aMMuakoM. PunbTpat oT6packIBaroT. Ocagok ¢ huabTpa CMbIBAIOT ropsyeil BOAON
B CTakaH wnu konby, rae nNpoBOAMIOCH OCAXKAEHWe TMAPOKCUL0B METas/OoB.

dunbTp NpombiBatoT 15 cmM3a30THON KucnoThl (1:1) 1 2 pasa ropsyeii Bogon. duabTp 0T6packiBatoT.
Copepxumoe cTakaHa BbiNapuBaldT A0 BAaXHbIX coneli. Conn pactBopstoT B 10 CM3 a30THOM KWCNOTHI
(1:1) npn HarpeBaHWW MOL, CTEK/IOM.

Mpw aHanM3e cnNnaBoB, COAEPXKALLMX TUTAH U HUOOWIA, conn pacTBopstoT B K) CM3a30THOM KMCAOTbI
(1:1) n 10 cm3 nepokcua Bogopoda npy HarpeBaHUM MNof CTeK0M. PacTBOp NEpeHOCAT B MepPHY KOnby
BMECTMMOCTbIO 50 M3, ONMBAIOT BOLOM 0 MeTKM, nepemelumBatoT. OT6MpaloT MUKPOMHNETKON anvuKBoT-
HYI0 YacTb pacTBopa 20 MKAM3, BBOAAT €€ B 3/1eKTPOTEPMUYECKNIA aTOMU3ATOP U (IMKCUPYIOT BENNYUHY
MOT/IOLLLEHNS M3/TYHEHNS C MOMOLLbI0 PErMCTPUPYIOLLENO YCTPOCTBa. [N N3MepeHns 0TOMPaloT He MeHee
TPeX a/IMKBOTHbIX YacTeil pacTBopa.

Maccy onoBa HaxogdaT no rpagympoBOYHOMY rpaguKy C YH4eTOM MOMNPaBKW KOHTPONbHOrO OMbITa.

5.3.2. MogrotoBka Npnbopa K M3MEPEHNIO

BkntoueHne npubopa, HacTpOWKy CMeKTPO(OTOMETpa Ha Pe30HaHCHOe W3fy4eHue, PerynnpoBKy
6noka ynpaeneHus, 6/10Ka aToM13aLny NPOBOAAT COMTAaCHO MHCTPYKLMKW, MpuiaraeMoli K npuéopy.

Ycnosus onpegenieHns 0/10Ba:

- aHanutmyeckaa nuHua () —286.3 Hw;

- cnekTpasbHasa wupuHa wenu —0.2 Hwm;

- Bpema BbicywmsaHusa npu 120 °C —30 c;

- Bpemsa pasnoxeHusa npu 1100 “C —30 c;

- Bpemsa atomusauum npu 2700 "C —5c.

OnpefieneHne onosa NPOBOAAT B MOSIHOM MOTOKE WHEPTHOrO rasa C OTK/IHOYEHWEM ero Ha ctaguu
aToMusauum.

5.3.3. lMocTpoeHue rpagynpoBOYHOIO rpaguka

B cemb cTakaHOB MM K06 BMeCTUMOCTbIO 250—300 cM3 nomeltiatoT no 0,5 1 METaNIMYECKOTO HUKeNs
WM NOpOLLKa HWKENEBOro MpU MaccoBoi gone onosa oT 0,0002 % fo 0,002 96, no 0,2 r METa/INYECKOTO
HUKeNs Wnn nopoLlkKa HUKENeBOro mpy MaccoBoil gone onosa cebiwe 0,002 % go 0,005 % wmm no 0.1 r
METa/IIMYECKOr0 HUKENS MAN NMOPOLLKA HUKEIEBOrO NPY MacCoBOi Aose 0noBa cBbile 0.005 96.

B wecTb CTakaHOB uAv Konb npwnmsaloT nocneposatensHo |, 2. 4. 6. 8, W) cm3 cTtaHgapTHOro
pactBopa B onosa. CeabMoii CTakaH UM Konba CAYXWT 418 NPOBeLEHMSI KOHTPONLHOrO onbiTa. Bo Bce
CTaKaHbl NN KONbbl NpMAnBatoT No 20 CM3 CMeCU CONAHONM M a30/10i KUCNOT, MO 7 CM3 CEPHOI KUCOTHI,
HaKpbIBAKOT CTakaHbl MW KOM6bl YaCOBbIMU CTEKMAMW U PACTBOPSIOT HABECKM METa/IIMYECKOro HUKens
UM NOPOLLIKA HUKENEBOro NPU HarpeBaHuu.

[anee noctynatoT, Kak ykasaHo B n. 5.3.1.

M3 3HaYeHWs ONTUYECKON NIOTHOCTU aHAU3NPYEMbIX PACTBOPOB BbIYMTAKOT 3HAYEHWE ONTUYECKON
NNOTHOCTM KOHTPOALHOMO OnbiTa. 10 HallieHHbIM BEeNMYMHAM ONTWYECKOW MAOTHOCTW M COOTBETCTBYHO-
LWMM MM MaccaM 0/0Ba CTPOAT rpadyVpOBOYHBINA rpadink.

5.4. O6paboTka pe3ynbLTaToB

5.4.1. MaccoByto gonto onosa (J1) B NpoLeHTax BbIYUCAAOT Mo hopmyne

rae /m —macca 0N10Ba, HalifieHHas Mo rpagyvMpoBOYHOMY TPagmKy, T;
T, —Macca HaBecku Cnniaea, .

n
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5.4.2. ABCONOTHbIE PACXOXAEHUA pe3yNbTaToB NapaiiefibHbIX ONpeaeneHnin He A0MKHbI NPeBbIWAaTh
(npn poBepuTenbHOM BeposiTHOCTM 0,95) AONyCcKaeMbIX 3HaYeHWiA, yKasaHHbIX B Tabn. 36.
Tabnuna b
MaccoBas 019 0noBa. % AB6COMOTHOE [0MYCKAEMOe PacXoXieHue, %
OT 0,0001 g0 0,0002 BKAOY. 0.0001
Cs. 0.0002 * 0,0005 * 0.0002
» 0.0005 . 0.001 » 0,0005
* 0.001 * 0.002 » 0,001
» 0.002 » 0.005 * 0.002
» 0.005 » 0.01 0.003

Pazgen 5. (BeefieH fonawiu renbito. M3m. Ne 2).
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