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Hactoswwnii ctaHAapT ycTaHaBnMBaeT (HOTOMETPUYECKUA M aToM-
HO-abCOPOLIMOHHBIA MeToAbl ONpeAenceHUs mMeanm B (heppoBaHagun npu
maccosoil gone ee ot 0,01 go 0,6%.

. OBWME TPEBOBAHWA

11 O6wue TpeboBaHWs K MeTogam aHanusza—no FOCT 27349.
1.2. NabopatopHas npoba [o/mKHa O6biTb MNPUrOTOBJEHA B BUA»
MopoLLIKa C MakcManbHbIM pasmepomM yactuy 0,16 mm no MOCT 26201.

2. ®OTOMETPUYECKUIA METO[,
21 CyuwHocTb MeTOAa
MeTo4 OCHOBaH Ha W3MEPEHWM OMNTUYECKON MNIOTHOCTU OKpaLleH-
HOTO B KOPWYHEBbIA LBET KOMMAEKCHOTO COeAVHEHWSt MeAu C AnaTun™
AHTUOKapbaMaTOM CBMHL@ NOC/Me 3KCTPaKUMM ero XnopodopmMom umm
YETbIPCXXNOPUCTLIM YT/IEPOAOM.
22. Annapatypa, peakTuBbl M pacTBOpbI
N*  CnekTpoghoTOMETP MAN POTOINCKTPOKONOPHMETP.
Kucnota cepHas no MOCT 4204, pactsop 1:1.
Kucnota asotHad no NOCT 4461 un pactsop 1:1.
KucnoTta ykcycHas nmo FOCT 61, pacTBOp C MacCOBOIi KOHLEHTpa-
uven 100 r/am3
Ammmnak BogHblin no FOCT 3760.
Hatpua N. N-gmatmngutHokapbamatr 3-BogHblin  no TOCT 8864.
CBUHeL, YKCyCHOKucnbln no FOCT 1027.
Xnopogopm no FOCT 20015 wiuv yrnepoj YCTbIPe.UXIOPUCTbIA Mo
rOoCT 4.
PacTBop AgusTunguTnokapbamaTa CBMHUA B X/IOpPOGhOpMe WM Ye-
Tbipexxsopuctom yrnepoge: 0.2 r YKCYCHOKMC/IOrO CBUHLIA pacTBops-
10T B BOfe B npucytcTBum 10 cm3 pacTBOpa YKCYCHOW KMCMOTbI.

M3paHve oduumanbHoe MepeneyaTka BoCMpeLLeHa
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K pactBopy npubasnawot 0,25 r guatungutnokapbamara Hatpus
pactBopeHHOro B 50 cm3 Bogbl. PacTBOp ¢ BbinaBluvM 6Genbiv ocaj-
KOM MepeHoCcAT B [eNUTeNbHYH BOPOHKY BMECTUMOCTbIO | M3, mpu-
nueatoT 500 cm1 xnopogopma WM YETbIPEXXNOPHCTOrO Yyrnepoga wu
BOPOHKY C PacTBOPOM BCTPAXMBAKOT A0 MOMHOIO PacTBOPEHUA OcCafKa
Mocne pasgeneHns a3 HWKHWUIA CNOH UNLTPYIOT Yepe3 Cyxoin punbTp
B MEPHYI0 KON6y BMECTUMOCTbIO 2 AM3. PacTBop AM3ITUNAUTUOKAp6a-
mMaTa CBMHLA [0/IMBAIOT 40 METKW X/I0PO(OPMOM WM YeTbIPeXXIopuc-
TbIM YrnepofoM, nepemeLlrBaloT U COXPAHAOT B CKIAHKE U3 TEeMHOro
cTekria.

Kucnota ¢propuctoBogopogHas no FOCT 10484

Megb meTannnyeckas.

CraHfapTHble pacTBopbl Meay

Pactsop A: 0,1000 r meTan/M4eckoin megu pacTBOPSHOT NpW Ha-
rpeBaHMn B 10—15 cm3 pacTBOpa as30THOM KWCNOTbl, A06aBAsOT
30 cm3 pacTBOpa CEpHOI KWCNOTbl W BbiMapuMBalOT 0 BblAeNeHNs na-
poB cepHoii KkucnoTel. Conu pactBopstoT B 100 cm5 nogbl. PacTteop
NepeHOCAT B MepHyto Konby BMECTUMOCTbIO 1 AM3 oXnaxpatoT, foNnu-
BalOT 0 METKN BOAOW W MepemeLLunBaloT.

MaccoBas KOHUeHTpauusa Meau B pactBope A pasHa 0,0001 r/cm3.

PactBop B: 10,0 cm3 pacTtBopa A MOMELLAOT B MEPHYK Konby
BMeCTUMOCTbI0 100 cM3, JONMBAKOT A0 METKM BOAON M MEpPeMEeLLUBatoT.

MaccoBasi KOHLUeHTpaums Meau B pactsope b pasHa 0,00001 r/cm3.

23. NMpoBefeHne aHanunsa

2.3.1. HaBecky npo6bl Maccoii 0,2 r momewjatoT BO (pTOpoOniacTo-
Bblli CTakaH WM YallKy W3 NAaTWHbl WAW CTEKIoyrnepoja, npuausa-
toT 15 cM3 pacTBopa a30THOM KWCNOTbl U PacTBOPAOT 0e3 Harpesa-
H¥s. 3aTeM MNpubaBnstoT 2 cM3 (HTOPUCTOBOAOPOAHON KucnoTsl, 10 cm3
pacTBOpa CepHO KUCMOTbl W BbINapuBalOT A0 BblfeneHWUs MapoB cep-
HOW KmcnoTbl. Mocne oxnaxgeHuns npunmsatoT 20—30 cmb5 Bofbl, pac-
TBOPAIOT CO/MM TMPU HarpeBaHWM W PacTBOP CHOBa OXMaXAatoT.

Becb pacTBOp NAM anMKBOTHYK YacTb, COrjlacHO Tabn. 1, nepeHo-
CAT B [eNNTeNbHYI BOPOHKY BMeCTMMOCTbIO 150—200 cml, fonveatoT
BOZIOM NpumepHO [0 06beMa 50 cM3 A06aBnslOT ammuak go pH 2
(KOHTPONb NO MHAUKATOPHON Bymare).

Tabnunuya 1
* 0 Bmectu Hepriol OBbEM a&/IMVHOT WA UCT»
Maccosast ion* *eau. % oo e it b S

Ot 0,010 go 0,025 BYBH Becb pactsop
Cs. 0.025 »0.05 > 100 50
» 0,05 » 0,25 * 100 10
*0,25 » 05 250 10

47



C 3 roCT 13217.9—90

2.3.2. PacTtBop oxnaxgatoT v npunmsaioT 10 cm3 pacTsopa AuUaTUI*
AuTHOKap6amarta cBuHUA. [enuTenbHyt BOPOHKY BCTPAXWBAIOT B Te-
YeHMe 2 MMWH. 3aTem [alT CM0oSAM OTCTOATbCA W OPraHMYeckuii cnoin
CMIMBAKOT B CYXYH) MEPHYK KOnby BMeCTMMOCTbO 25 cm3

JkcTpakumMio ¢ 5 cm3 pacTBopa AM3TWAHTMOKap6amara CBUHLA
MOBTOPAIOT TPWXKAbI, COGMPas OPraHWYeckuin CNoil B Ty K& Konby.
O6bemM 06beAMHEHHbIX 3KCTPAKTOB [ONMBAOT [0 METKM X/10podop-
MOM WM YETbIPEXXIOPUCTBLIM YINIEPOAOM W NMepeMeLLnBaloT.

OnNTWUYEeCKYI0 MNIOTHOCTb PacTBopa WM3MEPSAIOT Ha CMEKTPO(OTOMETpE
npu vHe BOMHbI 436 HM wAWM (DOTO3N1EKTPOKONOPUMETPe B 061acTh
caetonponyckaHua ot 430 go 460 Hm.

PacTBop NpW HanoMHEHUM KIOBET (ULTPYIOT Yepes Cyxol uibTp.
B kauecTBe pacTBOpa CpaBHEHWA MPUMEHSAIOT XJI0POOPM WAWN YeTbl-
PEXXNOPUCTBLIA yrnepoA. M3mepeHue ONTWYECKOA NAOTHOCTW crnefyet
NpPOBOANTL HEMOCPeLCTBEHHO MOC/e IKCTPaKLmK.

Maccy meay Haxogat no rpagyvpoBOYHOMY rpatiuky Mocne Bbluu-
TaHWA 3HAYeHWs ONTUYECKOW MNAOTHOCTU PacTBOpPa KOHTPONLHOIO Ofbl-
Ta U3 3HAYEHMs1 OMTUYECKO NIOTHOCTM pacTBopa Mpoobl.

2.3.3. Ons noCTpoeHWs rpafyvpoBOYHOrO rpajuka B NATb Aenu-
Te/IbHbIX BOPOHOK W3 LUECTM BMEeCTMMOCTb0 150—200 cm3 Kaxkgas no-
mewatotr 1.0, 2,0, 3,0, 40 n 6,0 cmj CcTaHgapTHOro pacrtsopa F uto
cooTseTcTByet 0,00001, 0,00002. 0,00003. 0,00004 »n 0,00006 r megw.
Bo BCe BOPOHKM NPWUAMBAKOT MO 2 CM3 PacTBOpa CEPHON KUCIOTbI, am-
MMWak Lo pH 2 v ganee noctynawT, KakK ykKasaHo B n. 2.3.2.

Tabnuua 2
JloslyckaeHble pacxoxpaeHun. %
Mccpew- pelynbratos
p:n?/?:- ABY™* CpefHMX Tpex na- mnuve*
Maccosas gons megu, % rFT00 PesynbTatos  ABYX na- oo CTaHA4apTHOro
aHanns», Bbl-  pannenb- P 06pata OT
BCA/H3A. nog«MHUX B  Hux on- HbIX OMp<- p
[€3 % AcgaawO «necTtoBaH-
PaspUMHLIX  pepenchui HoTO anave-
or Q0L ,qo 8% BK/IOY. Q(D4 (1)4 8% %
Cs. > .
» » % » A
» > U, >
» .2 * .g > g
,05 <06 - 005 003

pafyvpoBOYHbIA FpadvK CTPOSIT MO pe3ynbTaTam, MOMy4YeHHbIM
rnocne BblYNTAHMS 3HAYEHMA OMTMYECKOW MIOTMOCTW pacTBOpa, He Co-
[EePXallero CTaHAapTHbIA pacTBOP, M3 3HAYEHWIA OMTWYECKWUX M/IOTHO-
CTeil pacTBOPOB, COAEPXaliMX CTaHAAPTHbIA PacTBOp, H COOTBETCTBYHO-
LWMM MM Maccam Megu.
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24, O6paboTKa pe3ynbTaToB
2.4.1. MaccoByto ponto megn (X) O nNpoueHTax BbIYUCAAKT MO

thopmyne
}'Il'=-2T-!-.100, (1)

rge mi — macca Megu, HaifgeHHas Mo rpagyMpoBOYHOMY Fpaduky, T;
T —Macca HaBeckKu Mpobbl MM Macca HaBecku, COOTBETCTBYHO-
Was aNMKBOTHOIM yacTu pacTBopa mpo6bl, T.
2.4.2. HopMbl TOYHOCTW ¥ HOPMATWBbI KOHTPOAS TOYHOCTU Onpeje-
NeHNst MaccoBOW 0NN Mean NpYBeAeHbI B Tabn. 2.

3. ATOMHO-ABCOPBLVIOHHbI METOZ,

3.1 CywHoCTb MeTOfa

MeTog OCHOBaH Ha WM3MepeHUW aToMHON abcopbuum Mean B nna-
MEHV aueTuneH-Bo3LyX MNpWu LAAWHE BOMHbI 324,8 HM C npefBapuTeNb-
HbIM PacTBOPEHWEM Mpo6bl B CEPHOIN KUCMOTE.

3.2. AnnapaTtypa, peakTWBbl U pacTBOpbLI

ATOMHO-a6COPOLIMOHHBIA  CNEKTPOMETP CO  BCEMU NPUHALIEXHO-
CTAMM.

Kucnota cepHaa no FOCT 4204 v pacteopbl 1:1m 1:4.

Kucnota ¢ropuctosogoposHas no FOCT 10484.

Kucnota asotHad no NOCT 4461 u pactsop 1:1.

YKeneso meTannnyeckoe.

PactBop »ene3a 10 r/cm*: 10 r )Kenesa pacTBOPAIOT NpU Harpe.a-
HuM B 40 CM* CONSIHOM KUCMOTbI, NPUAMBAKOT 5 CM* a30THOW KWUCMOTHI,
pacTBOp KMMNATAT 40 YA&lIeHWUs OKCUAOB a30Ta. OXNaXeHHbI pacTBop
MepeHOCAT B MepPHYK KOnby BMEeCTUMOCTbIO 1 AM*, [0nMBalOT BOAOW
[0 METKM W MnepemMeLLunBatoT.

BaHaguna (V) okcug.

PactBop BaHagmsa 10 r/cm3: 17,9 r okcuaa BaHagus pPacTBOPSItOT
npu HarpeBaHun B 100 cM3 COMSAHOM KWUCNOTbI, NpUANBalOT 5 cM* a3oT-
HOW KWUCNOTbI, PaCTBOP KWUNATAT O YAa/leHWs OKCWAOB a3oTa. Oxnax-
JeHHbI pacTBOp MepPeHOCAT B MEPHYH KO/By BMEeCTUMOCTbi0 1 AM3,
[0NMBAlOT BOAOW 0 METKM U MepeMeLLMBatoT.

Megab mMeTannmMyeckas.

CTaHAapTHble pacTBOPbl Meau

Pactsop A: 0,2500 r meau pacTBOPAKOT MpW HarpesaHun B 10—
15 cm3 pacTBOpa a30THOW KMcnoTbl, fobaBnsaoT 30 cM3 pacTBopa cep-
HOM kucnoTbl 1:1 W BbiNapuBalT A0 BblJeNEHWA NapOB CEPHOI KMCNOo-
Tbl. OxnaxgatoTt, npunmsaioT 100 cM3 BOAbI M CONM PACTBOPAIOT NpU
HarpesaHuu. ocne oxnaxaeHus pacTBOP MEPeHOCAT B MEpPHYyH Konby
BMECTUMOCTbIO 1 AM3 [0/MBAtOT A0 METKM BOAOW U MepeMELLMBAtOT.

MaccoBas KOHLEHTpauus megn B pactsope A pasHa 0,00025 r/cm*.
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PacteBop B: 20,0 cm3 pacTBopa A NOMeLLIAOT B MEpPHYH Konby BMe-
cTumocTbio 100 cmM3 AonmBatoT 4O METKM BOAOM M MEpeMeLUVBatoT.
MaccoBas KOHUeHTpauus Mean B pacTsope B paHHa 0,00005 r/cm5.

33. MNpoBepeHne aHanunsa

3.3.1. HaBecky mnpobbl maccoit 0,5 r nomewatoT BO (hTOpPONaacTo-
Bblli CTakaH BMecTUMOCTbi0 100 cM3 unM YallKy M3 NAaTWUHbI WM CTek-
noyrnepoga, npunusatoT 20 cM3 pacTBopa CepHoli Kucnotbl 1:4, 2 cm3
(hTOPUCTOBOLOPOAHOM KWCNOTbI, HarpeBalOT [0 PacTBOPEHWUS HABECKM,
NPUIMBAIOT a30THYK KUCNOTY [0 NPeKpalleHWUs BCMEeHUBAaHWUS PacTBO-
pa u ewe B M36bITOK 2 cCM3 PacTBOp BbiMapuBatOT L0 BbleNeHUs
NapoB CEPHOW KWCNOTbl W OXNaXJalT, 3aTeM COMM PacTBOPSIOT B
20 cm3 Bosibl. Mocne oxnaxaeHWs pacTBOpP MEPEHOCAT B MEPHYHO KOf-
6y BmectumocTblo 100 cMm3, fONMBalOT BOAOM O METKW W MepemeLuu-
BAlOT.

ATOMHYIO abcopbuuio Meau W3MepsioT napaiieflbHo B pacTBope
KOHTPO/ILHOTrO OMbITa, PacTBOpe Mpobbl, pacTBopax A1 MOCTPOEHUs
rpagyvpoBoyYHoro rpamka, pacTsope CTaHfapTHOro obpasua npu Anu-
He BOJIHbl 324,8 HM B NjaMeHN aueTuNeH-BO3ayX.

3.3.2. Mocne BbluMTaHUA 3HAYEHWs aTOMHOW abcopbumu pacTBopa
KOHTPOMLHOTO OMbITa U3 3HaYeHWs aTOMHON abcopbumm pacTBopa npo-
Obl Haxof4AT MaccOBYH [OM0 Meau B Npobe MeTOAOM CpaBHEHWS CO
CTaHf4apTHbIM 06pasLOM C XUMWUYECKMM COCTaBOM, COOTBETCTBYHOLLWM
Tpe60OBaHMAM HACTOALLEro CTaHfapTa, WM MeTofoM [00aBOK, WM
METOZIOM rpajyunpoBOYHOIO rpaduka.

3.3.2.1. Mpy NpUMEHeHUN MeToAa CPaBHEHMA CO CTaHAapTHbIM 06-
pasuoM HaBecKy o06pasua MpoBOAAT uYepes BCe CTafuW aHanmsa, Kak
yKasaHo B n. 3.3.1.

3.3.2.2. Mpu npuMeHeHWn MeTofa A06aBOK K HaBecke npobbl [fo-
6aBNAOT Takoe KO/MYeCTBO CTaHAAPTHOrO pacTsopa Mefu, 4Tobbl 3Ha-
YyeHMe aTOMHOW abcopbummn pacTBopa npobbl ¢ A0baBneHWeM cTaHAapT-
HOro pacTBOpa COCTaBAAN0 He 6onee ABYKPATHOIO 3HaYeHUs aTOMHOM
abcopbunm pacTBopa Npobbl M HAaxOLMNOCb B NIMHEAHOM [fuana3oHe
rpagyvpoBoYHOro rpaguka. [anee aHanus npoBogat no n. 3.3.1.

3.3.2.3. Mpy npumeHeHWM MeToAa rpajgyvMpoBOYHOrO rpaguka B
CTakaHbl MOMELLAOT PacTBOPbI BaHAAWA W XKefesa B KOAMYecTsax, Co-
OTBETCTBYHOLUMX HX COAEPXaHWsM B Npobe, CTaHAApTHbI/ pacTBOp Me-
v cornacHo Ta6n. 3. B oAuH cTakaH CTaHAapTHbIA pacTBOp He fo-
6aBnatoT. Bo BCe cTakaHbl nomewjaloT no 20 cCM} pacTBopa CepHOi
KUcnotel 1:4 v fanee noctynaroT, KakK ykasaHo B n. 3.3.1.

pafyMpoBOYHbIA rpak CTPOAT NO pe3ynbTaTam, MOyYeHHbIM
nocne BblYMTaHUA 3HauyeHWs abcopbumm pacTBopa, He COfepXallero
CTaHAAPTHbIA pacTBOp MeawW, M3 3HAYEHMn abcop6uMKM pacTBOPOB, CO-
fepXxawmnx CcTaHAapTHbIA pacTBOpP, W COOTBETCTBYHOLWMM MM Maccam
Meau.
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Tabnuuya 3

* i O6MM CT*H-

Makoaaa fons vead. y NHK),\:”LIMB' g;é}ba(;}]pwe"m AﬂpTﬂBrn&%ce-
Ot 0.01 go 0.1 ekntou. 0.06-0.5 ) 1-10
Qu 01 >06 > 0.5-3 A 2-12

34. O6paboTKa pe3ynbTaTtoB

3.4.1. Maccosyto fono mean (JTO B npoueHTax, onpesensemyto
METOJO0M CPaBHEHWS, BbIYMUCAAKOT MO (hopmyre

v A(D—Dy) 2

roe A —artTeCcTOBaHHOE 3HayeHMe MaccOBOM J0MM Meaw B CTaHAapT-
HOM o6pasue. %;
O— 3HaueHne aToMHOl abcopbuum pacTBopa npobbl;
D| -3HayeHne aTomHOV abcopbumm pacTBOpa  KOHTPO/ILHOMO
onbITa;
Di —3HaueHMe aTOMHOI abcopbumm pacTBopa CTaHAapTHOroO 06-
pasua.
3.4.2. Maccosyto fonto mMeau (X2) B npoueHTax, Onpefensemyio
MeTOA0M [06aBOK, BbIUMCAAOT MO hopmyne

2 (D—D)m LU0, ®)
roe T1—macca Meaun, fobaBneHHast K HaBecke mpobbl, T;
D — 3HaueHve aTOMHOW abcopbumm pacTtBopa npobbl 6e3 fobas-
NEeHNsA CTaHAApTHOro PacTBoOpa;
D, —3HauyeHne aTOMHOW abcopbumm pacTBOpa  KOHTPOMLHOrO
onbITa;
Di — 3HaueHMe aTOMHOI abcopbuum pacTBopa npobbl ¢ fo6as-
NeHVeM CTaHAapTHOrO pacTBopa;
T —Macca HaBecku npobbl, T.
3.4.3. MaccoByo fonto Megu (X3) B npoueHTax, Orpefensemyto
MEeTOAOM rpaflyMpoBOYHOrO rpatunka, BbIYUCAAT MO (hopmyne

<)
rje Ty—wmacca Mefu, HaiifileHHas Mo rpagyvpoBOYHOMY rpacguky, T;
T —macca HaBeckn npobbl, T.
3.4.4, HopMbl TOYHOCTM U HOPMATMBLI KOHTPOAA TOYHOCTW OrMpe-
JeNneHns MaccoBOM JOMM MeAw npuBefeHbl B Tabn. 2.
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