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MocTanosteaues Focynapereennoro Komurera CCOCP oo cranmapram ot 21 gexaGpa 1981 r. Ne 5514 cpox EpeneHns
YCTaHORAEH c01.01.82

OrpanuveRde cpoKa OelicTBHE CHATO 0o oy Me 3—93 Mesgocyaapereensore CopeTa 00 CTaHIAPTHIANN,
meTponordn B cepradukaman (HYC 5-6—93

Hacrosumii craHzapT ycTaHABRIHBAeT DoadporpadMyeckdid M aToMHO-abCOpDUMOHHLIOT MeToOnl
onpefceHAA KAIMHA NPH MAaccOBOM mose ero B Hukene ot 00,0002 go 0,005 %.
CraHnapr nonmHocTeio cooTBercTByeT CT C3B 2247810,

1. OBIIHE TPEBOBAHHA

1.1. Odupic Tpebopanma K MeTonam aHamuza — no NOCT 13047.1—81. KonTponk TOYHOCTH peayiik-
TaTos aHanAza ocywecTeaAoT no 'CO win MeTonom noGasok.
(Hamenennan pepaxons, Ham. Ne 1).

2. METO/1 NMOJIAPOTPA®PHYECKHNA

21. CYmHOCT, MeToOa

MeToa ocHOBaH Ha PACTBOPEHHH HMEE/NA B CMECH COMAHON M a30THOH KHMCNOT, OTASNSHHH KaaMH:A
OT HHKENA M OpPYyTHX 3nesMeHToB W3 2 M pacTeopa comaHoli KMCAOTH Ha CWILHOOCHOBHOM AHHOHHTE H
nonAaporpadideckoM onpeldeleHHHd KaIMHA B 30KaTe Ha XIopHOHO-aMMMadHOM toHe B HHTEpBAIS
noTeHUHanor or MuHye 0,5 no munyce 1,0 B oTHoCHTENIRHO HACLILIEHHOND KAMTOMETLHOMD 3NCKTPoaa.

22 AnnmapaTypa, PeaKTHBRM H pacTBOpPH

[Monsporpad co pceMH NPHHALICKHOCTIAMH.

Horoobmernnan xonoHka nHamerpon 10 mm » nmarod 250 s,

KonoHKy NpHTOTORNIAIOT cHeOyIONM obpazoM: aHMOHHWT M3MensdaloT B dapdopoBoil cTymke »
npoceMBaHNEM oTOHpaloT dpakiHio 3epRaMy pasMepoM 0,2—0,3 MM, B HHEHIOW Y9acTh KOMOHKH MoMe-
AT cNol cTekNAHHON BaTel. KONOHKY 3aMoMHsaIoT AHHOHHTOM, BEUICPXAHHEIM B pacTBOpE FHIPOOKHCH
HATPHS B TEYCHHE CYTOK, A0 BhicoThl okono 150 mm. Kononky npomuisator 200 cM® pacTeopa consiHoi
kHenoTsel 1:1 co ckopocTeio 2 eM?/MMH, 3aTeM BOAOH 00 HelTpanbHON peakuMH. AHHOHHT NEPEHOCHAT B
CTAKaH, 3ATHBAIOT PACTBOPOM FMOPOOKHCH HATPHSA, NepeMellIMBAIOT, CHOBA JAMOIHAIT KONMOHKY aHHOHH-
ToM W npoMuEaoT 100 cM? pacTROpa rMOpPOOKHCH HATPHH, 4 3aTeM BONOH no HeliTpanbHoi peakuwmn. [
nepeBoja AaHHOHMTa B XIOPHAHYIO GopMy vepes KonoHKy nponyckalor 150 cm® 2 M pacteopa consivoii
KHCIOTEl CO CKOPOCTBK) TpormyckaHmsa 2 cwm?/mun. [Mocne Kaxnoro SimoMPOBAHMA KaIMMA KOMOHKY
npomsmsaior 200 cm? Boasl 1 3aTem 150—200 cm? 2 M pacTBopa cCONAHOMN KHCIOTHL.

[NpuroTorneHAYIO TAKHM 0DpasoM KONOHKY HenoneayioT or 20 no 25 pas, saTeM aHHOHHT HeobXonumo
percHepHpoBaTh PACTBOPOM CONMAHOH KMchoThl 1:1 M pacTBOpOM FHOPOOKMCHM HATPHSH, TAKKE KAK H MPH
MoAroTOBKS HOBOTO AHWOHHWTA.

Hinanwe ohanmLIbEE IMepenenaTka pocnpemnena
g
* Mepewadanue (wais 1999 2) ¢ Hamenenues N |, ymeepwcdenrivim & wate 1986 . (HYC 10—586).
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Kucnora conasvas no N'OCT 4204—77 u pacrsopwul 1:1, 2, 0,01 » 0,001 M.

Kucnora asornas no N'OCT 4461-—-77.

Cuech conaHoi # asotHol xmonor 3:1, cBEXEeNpHIOTORTE HHAH.

Harpua ruapooksck no NOCT 4328—77, pacteop 20 r/om3.

Avmuak Bomasn no NOCT 3760—79.

Anmonmii xnoprcrsidi no F'OCT 3773—72, 4 M pacteop.

Harpuil cepuucrokucnsiii Geaponueiit mo MOCT 195—77, HacellleHHBIH pacTBOpP, CBEXENPHIOTOR-
TIeHHBIH.

Kenarun no TOCT 11293—89, pacteap 5 r/am?, cBeXeNPHIOTORICHHI.

X mopHIHO-aMMHATHBIH ?}OH: B MepHY Koaby BMecTHMocTsi0 100 cnv? mmmeator 20 cm? pactsopa
xnopucToro amMonna, 10 cq? ammmaka, 2 cM? pacTBopa cepHMcTOKHMcnoro Hatpusa, 1 cm® pacTeopa
RelaTHHa H pastarmaoT Bogold 10 METEH.

AHnHoHMT cnaboocHoerOH DI3-10T1.

AHHOHMT cHIbHOOCHOBHOMH, AB-17, DOWEX 1 x 8, AMBERLITE IRA—400.

Kagmuit Metanmyeckuit no NOCT 1467—93.

CraHIapTHEIC PAcTBOPE! KAIMMA.

Pacteop A: 0,2000 r xagmms pacteopssor B 30 cm® pactBopa comsmsoi kmenotsl 1:1. Pactsop
NEPEHOCHT B MEpHYI0 Konby BMecTHMocThI0 1000 cM®, HONMHBAKOT 00 METKH BOMOH H MepeMellHBaloT.

1 em? pacTsopa A copep®uT 0,2 Mr KaaMHs,

Pacteop B: 25 cM® pactBopa A or6HpaloT B MepHYl konby emecTHMocTho 500 cm®, npubamnsmor
20 em® pacTBOpa conAHOMN KHCNOTH 1:1, NOMHBAKOT 1O METKH BONON H NMEpPeMEITHBAIOT.

1 cm® pacteopa b conepxwT 0,01 Mr kammms.

23. lpopeneHMe aHanMuIa

Hasecky HMKensa Maccod 10 r npH MaccoBoil none KaaMus B Hukene o 0,001 % wau 5 r np MaccoBoi
aone kanMuA cesime 0,001 %, noMemaT B cTaKaH BuMecTHMocThIO 300 cm?® 1 pacteopsnor B 100 cm? mnn
50 em? cmecH kHenoT. OnHOBpEMEHHO PacTBOPAIOT BTOPYIo Hasecky NMpobsl Takoil ®e Maccol, nobarnsas
CTAHAAPTHLIA PACTBOP KANMHS B KOMHYECTBE, COOTBETCTBYIOIEM OXMaacMoli Maccopol none ero B npobe.
PacTeop BRINApHBAKOT Aocyxa. O6MBIBAA CTEHKH cTakaHa, npuiueaoT 20 cm? cONAHON KMCAOTH H BHOBB
BLITIAPHBAKT Mo9TH docyxa. OctaTok cMaumBaior 50 em® 2 M pacrBopa consHON KHCNOTHI, OCTARISIOT
CTOATE 5 MMH M 3aTeM Harpepalor no Temmeparyphl 50 °C po pactsopenmsa coneil. [Ipu BrgeneHHH
KpeMHHEBOH KMCIOTH pacTBop GHILTPYIOT Yepes NBoiHOH GUILTp cpeaHell MIOTHOCTH H NPOMBIBAKOT
ropaauM 0,01 M pacteopom consHoll kucnoTel. @uisTpar cobHpalOT B CTakaH BMECTHMOCTEIO 250 cwml.
3aTeM pacTBOp BHINapHBAKOT NoYTH Jocyxa. OctaToK pactsopsior B 50 eM® 2 M pacTeopa consHoH KMCIOTH
NpH yMepeHHOM HarpeBaHWH. PacTeop oxnamnaioT, BEOOAT B HOHOODMEHHYIO KONOHKY H MPOMyCKAKT co
cKopocThio 2 cM/MHH. CTakaH ONONACKHBAIOT YeThipe pasa mo 5 cq® 2 M pacTopa consHoOl KHCAOTHL.
OyepeHYI0 NOPUHI0 PACTEOPA COMAHON KHCMOTH NPUWIHBAKT TONLKO MOCie TOTo, KAK MepBas NopLHE
cTedeT A0 ypoBHA aHuoHWTa. Heofxomumo wrobbl BepXHMi cnoil aHMoOHMTa Beerma Obl1 mMoa cioeM
¥HIKOCTH. 3aTeM KoNoHKY npombiBaioT 150 cm? 2 M pacrsopa consHo#i KHMCIOTEI H BLIMBIBAIOT KAIMM
250 cm® 0,001 M pacTBOpa COMHHOM KHCAOTHI. DUIOAT cofOMpaloT B cTakaH BMecTHMoOCTBIO 400 cm® w
BHIMAPHBAKIOT 00 ofbeMa 5—10 cM?, a 3aTeM Jocyxa Ha BonAHO#N Gawe.

Cyxoii ocratok pactsopstoT B 10,0 cy? xnopunHo-aMMBagsoro dpoxa W nofsporpadHpyIoT B Npaaene
noTeHUHAnoB oT MuEHYc 0,5 go muHyc 1,00 B oTHOCHTeNEHO HACHILISHHOTO KAMOMETLEHOTO SISKTPOOA.

2.2, 2.3, (Hamenennan pepakoms, Ham. Ne 1).

24. O6pabBoTKa pe3vaABTATOBR

2.4.1. Maccosyo nomo kagmusd (X) B NpoLeHTax BEMHECIHIOT No dhopMyne

_ m-h
Xx= (H-h-m 100,

rhe my — Macca KaaMusa B obaBleHHOM CTAHOAPTHOM pacTBope, T;
h — BEICOTa BOJHBI KAOMHA, COOTBETCTBYIOLIAA AHATHIHPYEMOMY PAcTBODY, MM;
H — BEICOTa BONHB KAOMH, COOTBETCTBYIOUIAA AHANHIMPYEMOMY pacTBopy ¢ AoGaBNeHHeM
CTAHOAPTHOIO pacTBOpa, MM,
m — MACCca HABCCKH HWKend, I.
2.4.2. AbBcomOTHEIE OOMYCKASMEIC PACKOMICHHA PE3yNETATOR NapALTeNbHE OMpeae/IcHH He noiDK-
HEI MpeBLIUATE 3HAYSHMH, YEASAaHHEIX B Tabmuue.
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Maccopas nong xamums, % ASCamOTHOS QOMyCKaeMoe pacxoaienme, %
Or 0,0002 ao 0,0004 0,0001
Cep. 0,0004 «» 0,0008 0,0002
» 00008 » 0,002 0,0003
= 0,002 = 0,005 00,0005

3. METOJI ATOMHO-ABECOPBLIHOHHBIN

J1. CymHOCTE MeTOOA

MeTOon OCHOBAH Ha PacTBOPEHMH HMKENA B A30THOHW KHCIOTe W HIMEpeHHM aToMHOH abcopbumm
KaIMHA, WITH HA PACTBOPEHHMH MpobLl B CMECH CONAHON H A30THOH KHCNOT, OTICACHHH KAOMHA OT HHKEIs
Ha CHTLHOOCHOBHOM aHHOHHTE B3 2 M pacTpopa conaHOH KMCNOTH ¢ NOCNEAVIOLUHM HiMepeHHeM aToMHO
abcopbuMM KaIMHA B IUIAMEeHH aleTHIeH—BOIAYX Npu AmuHe BonHel 228,88 Hw.

J2. AnnapaTypa, PeaKTHBHE H pPacTBOpH

CnexrpocdoroMerp aroMHO-abcopOUHOHHLIH cO BceMH NPHHALIEKHOCTAMH.

HeTouHHE HATYMeHHSA I8 KanMHA.

Kononka wonooOmennas auamerpoM 10 MM, nanHoi 250 MM, MPHIOTOBACHHAS, KAK VKa3aHO B
m. 2.2.

Kucnora conaxaa no N'OCT 3118—77 u pacreopes 1:1, 2 M, 0,01 M u 0,001 M.

Kucnora azornas no 'OCT 4461—77 u pacreop 1:1.

Cmeck conaHOH M a30THOH KucnoT 3:1, creXenpHIOTORICHHASN.

Harpus runpooxsmcek no NOCT 4328—77, pacteop 20 r/mm?.

AHMOHMT crnaboocHoBHOH 303-10T1.

AHHWOHHT cHNTBHOOCHOBHOM, AB-17, DOWEX 1 = 8, AMBERLITE [RA—400.

INMopowok Hukeness no NOCT 9722—97 ¢ Maccopoii noneii kagmus Menee 0,0003 %.

Pactpop mukena: 25,0 r HMKeneporo NopolIKa pacTeopsiorT B 250 cy? pacTsopa a3oTHOW KHCIOTHL
INocne ynaneHHs OKHCIOB a30Ta KHNAYEHHEM PACTBOP OXIAXIAKT, NEPeHOCHT B MEPHYIO KOGy BMECTH-
MocTeio 500 cm?, monuBaloT OO METKHM BOnOH M MepeMeLTHBAKT.

Kamvuii Metanmsgeckuii mo N'OCT 1467—93.

CrannapTHble pacTBODPBI KaIMHA.

Pacteop A: 0,2000 r xagmma pacTBopsioT B 30 cm’ pacTBopa comsAHo#i kmcaots 1:1. PacTeop
MEPeHOCAT B MEPHYID Konby eMecTHMocThio 1000 cM?, AonusaioT Ao MCTKH BOOOH M NEpeMEIIHBAKOT.

1 em? pacTBopa A cofepsxuT 0,2 MI KamMHsA.

Pacteop B: 25 cm? pacTBopa A mepeHOCAT B MepHYIO Konby BMmecTHMocTsio 500 cmM?, npubBasnsior
20 cm? pacTBopa congHON KHeAoTH 1:1, JONHBAIOT N0 METKH BOAOIH H NepeMeIIHBAIOT.

1 cm? pacteopa B conepxmr 0,01 Mr xammms.

33 MMpopenenne ananusa

3.3.1. Npu maccosoil none kanmug ao 0,001 % HaBecky HMKCAA Maccoil 5 r noMemalT B cTakaH
BMecTHMOCTEI0 250 cM? 1 pacTBopsior B 50 cm? cMecH kmuenoT. PacTeop BenMapuBsaioT gocyxa. OGMbIBas
CTEHKH cTakasa, npuineaoT 20 cM? coNaHolil KHCAOTE ¥ BHOEB BEITTAPHBAKT NOYTH Aocyxa, Cyxoit ocraTok
cmaumBaior 50 cm? 2 M pacTsopa consHO# KMCIOTE W Janee MOCTYNAKT, KAK yKazaHo B n. 2.4. Dmoar
BHIMAPHBAIOT f0 obbeMa 5—10 cm®, saTeM Ha BomsHoil Game mocyxa. Cyxoii OCTATOK pacTBOpSIOT Ha
BonAHoN Game B 3 cM’ pacTBOpa conAHoM KucnoTel 1:1, OXIAKOAKOT, NMEPEHOCAT B MEpHYI kKonby
BMECTHMOCTEIO 25 cM?, NOMMBAIOT A0 METKH BOLOH M MepeMCLIHBAIOT.

AToMHYIO abcopbUHID KaMHA HIMEPAIOT B AHATHIHPYCMOM PacTBOpPE B IUIAMEHH aLETHIEH—BO3OYX
npH ATHHe BoiHE 228,8 HM mapannensHo © pacTBOpaMM Q1A NOCTPOSHHA IpagyHpoBOMHOTO rpadMka H
PACTBOpAMHM KOHTPOMLHOTO OIMBITA.

KoHLeHTpauHio KagMHs HAXOMAT NO rpalyMpoBoYHOMY rpadHKy.

Jllna onpeneneHns KOHLSHTPAUMM KAOIMHA JOMYCKASTCA HCMOMBIOBATH METON AobaBok.

3.1—3.3.1. (Hamenennan penakmua, Mam. Ne 1).

3.3.2. Tpu Maccoroi pone kaaMua ceeiue 0,001 % HaBecky HMKens Maccoii 1 r pactsopaioT B 10 om?®
pacTBOpa A30THOH KHcnoTel, B cmyvae HeobxogumocTH pacTBop UIETPYIOT 4epes QHIBTP cpemHei
TUVIOTHOCTH B MepHYKO Konby BmecTHMocTeio 100 em? u mnsTp npomeieaioT ropsdeii sonoi. Pacteop B
konbe oXNAKAAIOT, NOMHBAIOT 00 METKH BONOH H NepeMelLIHBAlOT.



C. 4 TOCT 13047.13—81

ATOMHYI0 abcopbuHio KaIMHA HIMepAIOT, KaK ykasaHo B n. 3.3.1.

3.3.3. Jlna nocTpoeHHA rpalyHpoBovdHOTO rpadmMka mpH Maccosoii gone xagmua go 0,001 % =
IATE M3 NIECTH CTAKAHOB BMecTHMocThio no 100 cM® orbrpalor 1,0; 2,0; 3,0; 4,0 u 5,0 cm? cTangapTHOro
pacteopa B, uro coorteetcteyer 0,01; 0,02; 0,03; 0,04 n l]{}S M ¥Kanmusa. PacTBOpEl BEIMAPHBAIOT HA
BoOfHOH BaHe gocyxa. Bo poe crakaHml ﬂGEﬂ.BJ[EH}T no 50 cq? 2 M pacTeOpa cOnMAHON KMCIOTE M Moche
PACTBOPEHHSA OCTATKOB PACTBOPHI BROOAT B HOHOODMeHHBIE KOMOHKM M Jales AHATHI NPOBOASAT, KaK
yKazaHo B 1. 2.3. DmoaT BhNapHBaloT Ha BogAHoW GaHe mocyxa, mpuBamnaoT 3 cM? pacTBOpa coMAHOMH
kcaoTel 1:1 M ganee aHanus NpoBOAST, KAK yKazaHo B . 3.3.1.

AToMHYIO aBcopBLMI0 KAIMKHA HAMEPAIOT B IUIAMEHH ALETHIEH—BO3OYVX NPH ANHHe BOAHLL 228 8 1M
oo M mocie uiMepeHus abcopbUmMK KAIMHA B pacTBOpe aHAMHIHpyeMoil npobsl.

INo nonyveHHBIM IHAYEHHAM aToOMHOR aﬁcc:pﬁmm H COOTBCTCTEYROLIMM HM MACCOBRIM KOHLICHTPA-
LUHAM KAIMMA CTPOAT IpagyMpoBovdHEI rpadMkK ¢ BRCOCHHEM MOMPAaBKH HA abcopluMio pacTeopa, He
COACPHRALNETO KaIMHH.

{(Hamenennas penaxmna, Him. Ne 1).

3.3.4, [Mocmpoenue spadyupoaosnozo spagduxa npu maccosoii dose kadmus cewiue 0,001 %

B nars H3 1ecTH MEpHBIX Konb BMecTHMocTsIo nio 100 cm? otéupator 1,0; 2,0; 3,0; 4,0 n 5,0 cm?
cTaHaapTHoro pacteopa b, gro cooreercreyer 0,01; 0,02; 0,03; 0,04 u 0,05 mr xanvmusa. Bo sce xonfm
nobasnsior mo 20 cM? pacThopa HHKENs, AONHBAIOT A0 METKH BONOH, NEPEMELITHBAIOT M HIMEPHIOT aTOMHYIO
abcopBumMio KaaMMs, Kak ykasaHo B n. 3.3.3.

34 ObpaboTka pesynasBTaTOBR

3.4.1. Maccoryio gomo kagMug (X) B npoleHTax BEMHCAMOT No dopMync

-
X=]—Cl-l-"~‘lﬂﬂ,
m

rae C, — KOHUCHTPALUMA KAAMMA B AHAMH3IMPYEMOM pacTBOpe, HAlACHHAR NO IPAIyHpOBOTHOMY
rpadhHKy, r/em?;
C, — KOHUSHTpPaUMf KAIMHS B pacTBOpE KOHTPOJILHOTO ONbITA, HAMHICHHAS MO rpaIyHpOBOY-
HOMY rpadKy, r/em’;
V — obreM doTOMETpPHPYEMOIO pacTBOpa HHEENH, CM7;
m — MACCA HABSCKM HHKENA, T.
(Hamenenrmas penakoua, Ham, Ne 1).
3.4.2. ADcomoOTHEIE JOMYCKAEMEIE PACKOXOEHHA PEe3yILTATOR NAapAVIENBHBIX ONpelenesHHi He JoMm-
HEl MPeRLIIATE IHAYeHMH, YKASAHHEIX B TaOnHue,
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