Fpynna HO9

FTOCYRAPCTBEHHDBNHN CTAHARAPT C03A CP

BOLA NMATLEBASA
MeToa onpefilencHuA COfePXKaHKus ypaHa r OCT

Drinking water. |892|—73

Method for determination of uranium content

flocranosnenuem locypapcraeHHoro komurera crasgapros Cosera Munucipos CCCP
OT 22 mions 1973 r. Ne 1543 cpoK BBefileHMS YCTaHOBNeH

¢ 01.07.74

NMposepen B 1984 r. MNocranorneHuem loccranpapra or 02.02.84 N2 415 cpok geiicr-
BMS npoanesx

Ao 01.01.85

Hecobniogienue craHpapra npecneyercs no 3aKoHY

Hacrosiuuk cranmapr pacupocTpaHseTcss Ha IHThEBYIO BOAY H yC-

TAHABJIMBAeT (QOTOMETPHYECKHHA MeTOJ ONpedelieHUs COAepKaHHus ypa-
Ha (eCTeCTBEHHOTO U 233).

Mipnanmne odmuManbHoe

- B
Fu

lNepeneyarka pOINpel,eHd
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MeTo ocHOBaH Ha peakKlUuH B3aWMOJAeHCTBHA apceHaso 11l c¢ ue-
ThIpeXBaJIEHTHEIM ypaHoM ¢ d6pa3oBaHHEeM pacTBopa (pHOJETOBOH OK-
packi. UyBCTBHTENBHOCTL MeTOLa 0e3 mpelBapHTENbHOI'0 KOHIEHTDH-
pPOBaHHfA ypaHa C OCaAKOM polanHupa kpucrajnsuonaera — 0,04 wmr/a,
C NpeJBapHTENbLHBIM KOHUeHTpHpoBanueMm — 0,008 mr/a.

1. METO1bl OTEOPA NPOB

1.1. TIpo6nl Bogbt or6upatoT no 'OCT 4979—49.

1.2. O6bem npo6bl BOAKI AJ5 ONpEJeJeHUs] COAepKaHusg ypaHa q0J-
xeH ObITh He MeHee 500 M.

1.3. lsss npeayrnpexneHUs COOCAXKIAEHHS DaJHOHM30TONOB HA CTEH-

KaX CTaKaHOB npo06a BOAB MOAKHUCASETCS a30THOH KHCJAOTOH IO KHCJOH
peakiiy N0 METUJODAaHKY.

2. AlINAPATYPA, MATEPHUANDI, PEAKTUBDI

2.1. jJlnsg npoBedeHHsT HUCNBITAHUS HCIIOJB3YIOT CJAEAVIOILHEe amnma-
pPaTypy, PEaKTHBBL H PACTBOPHI:

(porosnexkTpokosopuMmerp ®IK-H-57 nan OIK-M;

neus MydeapHyo 10 900° C, ¢ TepMOPeryasiTopom;

Becbl J1a00paTOpHLIC pPaBHOIJICYHE C ONTHYECKHM OTCYETOM IO
FOCT 24104—80:

MJIUTKY ajaekTpuueckyio no 'OCT 14919—383;

sxcuxkaTop no F'OCT 25336—82;

Ixad CymuAbHBI JJa00OPaTOPHBIN;

IIHIIIbI THTeJIbHBIE,

NOCYAY CTEKJSHHYI XHMHKO-1a00opaTOPHYI0 BMECTHMOCTLIO: CTa-
kausl xuMuyeckde 100, 500, 1000 ma; konbsl mepuuie 50, 100 mJ;

nuanHApel Mepuble 090, 100 Mg, nunerku mepubie 1, 2, 5, 10 mua;
CTeKJa YacoBHIE,

NaJOYKH CTEKJSHHBIE;

BOpoHKH cTekasuubie o 'OCT 20336—382;

oymary duibTpoBadabuyio gabopartopuywo no 'OCT 12026—76;
kucaoTy asotHylo no F'OCT 4461 —77;

ruapokcHaaMud cossnokucasi nmo 'OCT 5456—79;
KHCJOTY XJOPHOBATYIO;

apcenaso l1I;

KUCJAOTY aCKOPOHHOBYVIO;

nepekuch Bogopona mo FOCT 17777,

kucJoTy codsinyio no FOCT 3118—77;

KUCJOTY LlaBEJNEBYIO;

NUHK MeTaJunyeckdil rpanyaupoBanubiii mo ['OCT 989—75;
YPaHUJA a30THOKUCJIIBIN;
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stuneHAnaMui- N, N, N’, N’-rerpaykcycHoli KHCJIOTHI JgHHaATpHe-
Basi CoJb, 2-BoaHas (rpusion Bb) nmo 'OCT 10652—73;

METHJOBBIH opaHxkeBhlii Mo OCT 10816—64:

ammuak Boausiin no [OCT 3760—79;

AMMOHHH PO AHHCTHIH;

KPUCTAJJIBHOJIET;

OyMary uHAMKaTOPHYIO YHHBEPCAJIbHYIO;

BoAy auctuiaauposaHuyto no 'OCT 6709—72.

Bce peakTuBb A0KHBI OBITH KBaJdH(pHKAIHH Y. 1. a.

3. NOATOTOBKA K AHAJIM3Y

3.1. IlpuroroBjieHHe OCHOBHOIO CTaHZAPTHOIO pacTBOpa a30THO-
KHCJIOTO ypaHHJa.

0,211 r asoTHOKHC/AOrO ypaHuJa pacTBOPAIOT B HeGOJbHIOM KOJU-
YeCTBE BOJbl, MOAKHUCJACHHOH a30THOM KHUCJOTOH, B MePHOH Ko0J16e BMe-
CTUMOCTBIO 1 JI.

| MJa pactBopa cogepxut 10—% r ypaHa.

3.2. Ilpurorosisiensie pabouero cTaHZapTHOrO PacTBOPa a30THOKHC-
JIOTO ypaHuJa.
PactBop rorossit paszbaBieHdeM ocHoBHoro pactBopa B 10 u 100

pa3 4 H. pacTBOPOM COJITHOH KHCJOTH. 1 MJ 3TOro pactBopa cojnep-
*kuT coorBercTBeHHO 0,01 1 0,001 mr.

3.3. IlpuroroBaenne pacTBopa AJs NPOMBIBKH.

8 MJ codsino# kucgaoTel (1:1), 4 ma 40%-Horo pacTBopa polaHHuAa
aMMOHHSL, 5 MJ 1%-HOro KpHCTaJ/UIBHOJNETA MOBOAAT A0 1 J AHCTHII-
JUPOBAHHOH BOJOH.

3.4. IlpurotoBaenne 49 -Horo pactBopa I1aBeJEBOH KHCJOTHI

4 r 1aBesieBOH KHCJOTHI PAcTBOPAIOT B 96 MJ NUCTUAJIHDPOBaHHOH
BOJHI.

3.5. IlpuroroBaenune 0,00%-Horo pacrBopa apcenaso III.

0,05 r apcenaso III pactBopsitor B 99,90 MJa AUCTHANUDPOBAHHOH
BOJBL.

3.6. IlpuroroBJsienue 4 H. pacTBOpa COJISTHOH KHCJIOTHI.
322 MJ KOHUEHTPHUPOBAHHOH COJAHOHM  KHCJIOTHI  (IJIOTHOCTD
1,19 r/cm3) momoasaT mo 1 o1 AMCTHJAJHPOBAHHOH BOIOH,

3.7. IlpuroroBnenue 5% -HOro pacreopa tpujona b

5 r TpujoHa b pacrBopsiorT B 95 MJ AUCTHAIHPOBAHHOH BOJMHI.

3.8. IlpuroroBaenne 409%-HOro pacrsopa pojaHuia aMMOHUSA

40 r pomaHuga aMMOHHSI PAcTBOPAIT B 60 MJ JHCTHJIIHDPOBAHHOH
BOJIb.

3.9. I'lpuroroBaenue 19%-HOro pacrTBopa KpHCTaJJBHOJIETA

| r kpucraanaBuoJsieTa pacTBOPAT B 99 MJ  AHCTHIAJHPOBAHHOH
BOAbIL.
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4. NTPOBEREHME AHANU3A

OnpeneneHuo ypaHa MeWaloT TOPHH, UHPKOHHE, THTAH H peaKo3e-
MeJibHble 3JeMeHThl. OTHOIeHHe ypaHa K THTAaHy HEe JOJKHO NpeBH-
mwatb 1:10, x pegkosemesbubiM 3JeMeHTaM 1:35 u 1:65 coorBercrt-
BEHHO JJIs1 UTTPHEBOM U LI€PUEBOH TPYMNIbl, K JaHTaHy | :65. Bausuue
nupkonus (xo 5000 Mr/m) ycrpaHsercssi BBeJleHHeM B aHaAJH3HPYEMYVIO
npoOy uLiaBesieBOH KUCJOTH. Ecjau B aHaauzupyemoll npobe mpUCYTCT-
BYET TOPUH B KOJIMYECTBAX, COU3MEPUMEIX C YPAHOM, Npody aHaJNU3HU-
PYIOT MO BUAOM3MEHEHHOH cXeMme, onuHcaHHod B 1. 4.1.3. Hdag ycrpa-
HEHHS APYTHUX MCWAICHIHX ONPEHeJICHUIO ypaHa 3JieMEHTOB IIpob6y aHa-
JHU3UPYIOT C NpeABapHTENbHBIM OTAEJEHUEM ypaHa OT IpUMeced ¢
OCaZAKOM POJAAHHIa-KPHUCTAJNJIBHOJETA.

4.1. Onpeneasenue ypaHa 6e3 OoOTIAeJEeHHSA €Tro OT
CONYTCTBYIOUWHUX NpPpUMeEecCeH

4.1.1. Jlauuniii ¢cnocob onpenel/ieHUsd ypaHa NMpUMEHUM K BOJe C He-
OOJbIIUM COJEBBIM COCTABOM. B XHMHUYECKHMH cTakaH OTMEPHIOT O—
100 M1 nmpodhHIbTPOBAHHON aHaJAW3UPYeMO#l NpoOb (B 3aBUCUMOCTH
OT NOpeANoJaraeMoro ColepiKaHusi ypaHa) W ymapuBaloT jgocyxa. Oc-
TaTOK COJIEd PacTBOPSIT B 3,0 MJI KOHHEHTPUPOBAHHOH COJISTHOM KHC-
JIOTBI H TNOCJIe pacTBOPEHUs AOBOAAT 0O'beM MUCTHJJHUDPOBAHHOH BOJOH
no 10 MJa. Ilocise oxsaxkaeHHusi K pacTBOpy NpuHOaBJASAOT | Mr ackop-
OMHOBOH KHCJOTH, 0—06 TrpaHyJl MeTaJJHYeCKOro IHHKa (npeiBapH-
TCJAbHO 00paboTaHHOTO COJSIHOH KHCJAOTOH). 3aTeM MOMELIAIOT CTaKaH
Ha 9—10 MHH B XOJIOAHYIO BOAY, BpeMs OT BpeMeHH MepeMelIUBaIoT
pPacTBOpP, HEPEHOCAT B MEePHYIO KOJOY BMeCTUMOCTHIO 0 MJ H IIPOMBI-
BalOT CTaKaH C LUHKOM 4 H. pacTBOPOM COJITHOH KHCJIOTBI, MPHCOEIH-
HAS 3TY KUCJIOTY K pPacTBOPY B MepHOH koJsbe. 3aTeM B KOJOYy KobaB-
as101 2 ma 4%-noro pacrBopa liaBesieBOH KUCAOTH (AJs1 YCTPaHEHUS
BAUAHHS HUpkonus), 2 MmJa 0,05%-zoro BoaHoro pactBopa apceHa-
30 II1 u poBomsaT 06bem n0 50 MJa 4 H. pacTBOPOM COJISTHOH KHCJIOTHI.

Pacteop THIaTE/NILbHO NEPEMEUIUBAIOT MW HU3MEPAIT OITHYECKYIO
JIOTHOCTb €ro Ha 3JeKTPO(OTOKOJOPUMETpPE ¢ KPaCHBIM CBETO(MHUJILT-
POM B KIOBeTax C TOJIHHHOH morJomawouiero cset ¢aos 20 uau 50 MM.

PacTBopoM cpaBHeHHA CJYXKUT pacTBop apceHaso Ill B 4 n. pa-
CTBOPE -COJITHOH KHUCJOTH. [l 3TOr0 B MEpHYIO KO0JIOY BMECTHUMOCTBIO
o0 My, coxepxkainyo 20 MJa 4 H. pacTBOpa COJIAHOH KHUCJOTH, 100aB-
asior 2 Ma 4% -Hofi maBesieBoit KHCJOTH, 2 Ma 0,05% -HOro pacrsopa
apcesaso Ill u noBoasit o6bem 10 MeTku 4 H. PAacTBOPOM COJISHOMH

KucyoThl. CoaepxaHUe ypaHa B aHaJU3UpyeMoH npobe onpeaessioT
o KaJubpOBOYHOH KPUBOM.

/151 mocTpoeHHsT KaJuOpPOBOYHOH KPHUBOH B BOCEMb IpagyHpPOBaH-
HBIX XHUMHUUYECKHX CTAKaHOB BHOCAT coOTBercTBeHHO Q) 4 8; 12; 16 20;

24; 30 MKr ypana, poBojgsAT o6beM A0 10 Ma 4 H. pacTBOPOM COJISIHOH
KHCJOTHI, A00aBasgioT | Mr ackopOHHOBOH KHCJOTH, 0—6 T'paHyJa Me-
TaNJAUYeCcKoro NMHKa 4 octaBadAoT Ha 9—10 mMuH (MpH OXNAXKACHHH).
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Ianee MOCTYNawT, KaK OIIHCAHO BBILIE NPH ONpENeJEeHHH ypaHa.

4.1.2. YcTpaHeHHMe BAUSAHUSA OpPraHUHYecKHUX 1D H-
MecCceH

Ecnn B ananusupyeMoit nmpobe BOJABI MPHCYTCTBYIOT OPTaHHUECKHE
BellleCTBa, MOCTYyNaloT cjaeAylomuM oOpasoM. AJHKBOTHYIO 4YacTh aHa-
JU3HPYEMOH NMPOOHl YMapHBAIOT A0 BJAXKHBIX coJjeH, KoTopble o6paba-
ThIBAIOT cMecblo TpexXx Kucaor (HNO;—10 ma uw no 3 ma HCl wu
HCl1O3), HakpbHIBAIOT YACOBBIM CTEKJOM H HArpeBalOT [0 NPOCBETJICHUS
pacTBOpa. 3aTeM CHHMAIOT 4acoBhie CTekJa U ynapiBaior aocyxa. Oc-
TATOK PacTBOPAIOT B 3,0 MJI KOHUEHTPHUDPOBAHHOHN COJSHOH KHCJOTH H
gaJjee MOCTYIaloT, Kak u3JjoxeHo B 1. 4.1.1.

4.13. YcTtpaHeHue BJIUSHHS TOPHS H ILUHUDPKOHHS

Ecan B ananusupyemo#t npobGe NPUCYTCTBYET TOPHH B COH3MEPH-
MBIX C YPaHOM KOJIHUECTBAX, MOCTYMAIT cheayoomum ob6pasoM. Ot-
OHpaloT AB€ PaBHLIE AaJHUKBOTHBIE YaCTH, B OJAHOH H3 KOTOPHIX OIpee-
J10T ypaH, KaK onucano B n. 4.1.1. Bropas anukBOTHAS 4acCTh CJAYKHUT
AJs1 MPHrOTOBJEHHS PAcTBOPa CpaBHEHHUS. BTOPYIO aJUKBOTHYIO YacCTh
oOpabaTHBAIOT TakK K€, KaK U MepBYI0, HO ONepaniio BOCCTAHOBJIEHUS
ypaHa IHHKOM He HNPHBOAAT (IHHK K npobe He R0o06aBJAAIOT):

IlockosbKy 6-BajIeHTHEIH ypaH B 4 H. PacTBOPE COJSIHON KHUCJOTEHL
TOXKE JaeT IBEeTHYIO pPeakIHIO, XOTd H 3HAYUTEJbHO MEHEe YYBCTBH-
TeJAbHYIO, MOJYUYEHHEIE B 3TOM cCJydae pe3yaAbTaTbhl OVAYT 3aHHUKEHEI
Ha 10—15Y%. Bausinne uupkonuss (mo 5000 mr/n) ycTpaHsercs BBe-
neuveM B NpoOwi, mepen mobapaenueMm apcenazo III, 2 ma 4%-Ho#
NaBeJieBOM KUCJOTHL. B3 3TOM cayuae Taxoe ke KOJIUeCTBO liaBeJe-
BOU KHUCJOTHI HOOABJSIOT NMPH NOCTPOEHUHU KAJUOPOBOUHOH KDPHBOM.

4.14. YcrpaHeHUe BJAHSHHA THTAaAHA

Turan He naer 3aMEeTHOHN LBEeTHOH peaknuu ¢ apceHaso llI, BO BHI-
3BIBAET HEKOTOPOEe 3aHHXKEeHHe De3yJbTaToB ompefeneHns ypana. llpu
RecoBOM cooTHomeHun U:Ti=1:9 omubka onpenenecHust COCTaBiasieT
H%. Ilpu ananuse npob, coxepkalluX TUTaH, HEOOXOAUMO UMEThL B BH-
1y, 4TO MeTaJJu4YeCKNHd UHHK BOCCTAHABJHUBAET THTAH IO TPEXBAJIEHT-
HOT'O COCTOSIHUSA: NOCJAENHUHN, ABJASACH CHJIbLHBIM BOCCTAHOBUTEJEM, TOXKE
paspymiaer apcenaso III. Ilostromy mocsne ob6paboTrku pacTBOpa IMH-
KOM THTaH CJEAYET OKHCJHUTb COJSTHOKHCJABIM THADPOKCHJIAMHHOM.

42. OnpexgeseHue ypaHa ¢ NOpPeXABaApPHTEJbHHEM
oTHneJeHUEM €ro OT TNPpHMECEeH ¢ OCalKOM DpoJaa-
HHOAAa-KPUCTAJJABHOJIETA

42.1. B 3aBHCHMOCTH OT HNpPEANOJaraeMoro coJAep>KaHusi ypaHa
orMmepsior 50—500 Ma aHanuzupyeMmoi NMpo6LI B KOHUYECKYIO KOJIOY
BMectuMocThi0 100—1000 mn. Ecan  Basitag npofa He NpeBHIIIAET
200 ma, To npubasasotr 20 Ma 59%-woro pacrsopa TpusaoHa b ¥, 5 ma
409%-4oro pacTBOpa PONAHHAA aMMOHHS, HOBOAAT o0beM A0 250 MJ
AHUCTUJJUDOBAHHON BOJOH (NpeABapHUTEJbHO HAHOCAT METKY Ha KOJI-

* Eciu B mpoGe TPUCYTCTBYIOT GOJbIINE KOJHYECTBA JKeje3a, TO KOJIHYECTBO
TpHJoHa b cienyer COOTBETCTBEHHO YBEJHUHUTE.
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6e), HEHTPAJH3YIOT PACTBOP aMMHAKOM II0 YHHBEpPCaJbHOH MHIHKA-
TopHO# Gymare B0 pH D5 ¥ nmpuGasasior 2,5 Mo consinoii kucaotsl (1 :
: 1). PactBop nepemewmnBawoT, sHepruuHo B3GaJTHiBas, a 3aTeM IO
KanjaaM NPHIHBAIOT 20 MJ 19%-Horo pacrBopa KpucTtaJdaasHojgera. Ec-
JH B3siTad npoda mnpesbimiaer 200 MJ, TO BCe PEAKTHBH OTMEPSIOTCA
B YABOECHHOM KOJIHYECTBE U B TOM K€ INOPALKE.

[locsie mpubGaBieHHs BCeX YKasaHHBIX PEAKTHBOB OOBEM JOBOMAST
JUCTUNANHUPOBAHHOK BOAO#H 10 500 M.

Hepes | u BhImaBWIUA 0OcajoK OTGH/ABTPOBLIBAIOT Yepe3 6€330/ib-
HBIH Ouabtp «Oesas JeHta» auamMerpoM 9—15 MM, ¥ IPOMBIBAIOT
O pa3 IpOMBIBHBEIM pacTBOpoM. llociie NATHKPATHOrO NPOMBIBAHHSA OCa-
JOK ¢ (QUALTPOM MNOACYIIHBAKOT, NEepPeHOCAT B (ap¢opoBHIT THUreb,
030JI1I0T M INPOKaJUBaIOT B MydeabHoH neyu npu 600°C B Teuenue
] u. llpokajieHHBII OCaOK MOCJE OXJaXJeHHS PacTBOPAIOT MPH HA-
rpeBaHud B 4—9O MJ 4 H. pacTBOpa COJSHOA KHCJOTH M KOJHYECTBEH-
HO IIePEHOCAT B XMMHUYECKHH CTakaH BMecTHMoOcTbio o0 MJ. Ecau oca-
JOK TOJIHOCTBIO HE pacTBOpAETCHA, TO €ro OTQPHJILTPOBHIBAIOT H IIPO-
MBIBAIOT 4 H. PacTBOPOM COJIIHOH KHCJOTH, coOUpas (pHUAbTPAT H NpO-
MLIBHOH PacTBOP B XUMHUYCCKHH cTakaH. OO0lui o6beM duabtpara H
IPOMEIBHOI'O pacTBOpa He NoJikeH npeBbliatsh 12 ma. [locae sroro K
¢HabTpaty npubaBasiior 1| Mr ackopOMHOBOH KHCJAOTH, 5—6 Tpany
MeTaJJIHYeCKOTO IMHKA U JaJiee NOCTYyNnaloT Tak, Kak onucaHo B 1. 4.1.1.

HJ1s1 nocTpoeHusas KaJHuOPOBOYHOHM KPHBOM TOTOBST PaACTBOPHL C CO-
nepxanueM 0; 4; 8; 12; 16; 18; 22; 26; 30 mkr ypana B 100—180 Ma
BOALL. C 3THMU PacTBOPAMH BHIIOJHAIOT Te K€ oNepaiiy, 4To B C aHa-
JU3UPYEMOH aJIUKBOTHOH 4YacTbhio, 4 HMEHHO: K KaxJI0H mpobe CTaH-
AaptHoro pacrBopa npubasiagior mo 20 ma oY-Horo pactBopa TpH-
JoHna b, 5 ma 409 -Horo pacrBopa pojgaHHAa aMMOHHS, AOBOAAT OOB-
eM 10 200 MJ IHCTUJNIUPOBAHHON BOJOH, HEHTPAJNHU3YIOT PAacTBOP aM-
MHAaKOM [0 YHHBepCaJbHOH HHAHKATOPHOH Oymare go pH o u mpH-
6aBasioT 2,0 MJ cojsHod xucjaoTel 1:1. PacTtBop mnepemMemiHBamT H
IPH SHEPTHYHOM B36aJTBHIBAHHH MO KamJasM NOpHAHBAOT 20 Ma 1%-
HOTO PACTBOpa KpHCTaJJIBHOJETAa H JaJjiee IOCTYNAlOT, KaK OMHCAaHO
B 4.1.1.

5. OBPAGOTKA PE3YNHTATOB

Conepxanne ypaHa (C) B Mmr/a onpenensior no gopmyae
Gi
V y
rne Ci— eolepxaHHe ypaHa, HaHJIeHHOE 0 KaJHOPOBOYHOH KPHBOH,
MKT;
V — o6beM BOAH, B3ATHIH AJS aHaJH3a, MJI.
Tounoctb onpenenennsa +10%.
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