FTOCYOLAPCTBEHHBH CTAHRAPT COK3A CCP
e S S

TEJINYP BLICOKOH YMCTOTHI rOCT

Metopn onpefencHKA ceneHa ] 970 9 . 2_8 3

Tellurium of high purity. Method for

determination of selenium BaameH

rocCr 19709.2—74

OKCTY 1709

Mocranoenenmem FocypapctBednoro kKomumretra CCCP no crangapram or 26 ceH-
TR6pa 1983 r. N2 4535 cpok AeHCTBHMSA yCTaHOBNEH
¢ 01.01.85

Ao 01.01.90

Hecobniogenue cranfiapra npechepyerca no 3aKOHy

Hacrosimuuyu cranpapT yCTaHABJAUBART CHCKTPOPOTOMCTPHYECCKHH
MEeTOa OIpefc/]eHHs MaccoBOf J0JU cejicHAa B JHala3oHe KOHIEHTpa-
yuit ot 0,0001 mo 0,029% B Tenaype BHICOKOH YHCTOTHI.

‘Merton ocHoBaH Ha 00pa3oBaHHH COEJMHEHHS ceseHa ¢ o-eHueH-
auamuuom npu pH 1—2, norsmomalomero cBeT B yJAbTpa(pHOIETOBOH
o0JacTH CleKTpa TpH AJHHE BOJHH 3395 HM. OOpasyuieecsl co¢IHHe-
HHe 3KcTparupyercs OcHzosioM. Tesnyp cBsispiBaeTcst JUMOHHOH KHC-
JIOTOH.

CrangapT 1moJHOCTBIO COOTBETCTBYeT pekomenpauun C3IB mo cras-
naptuzanuun PC b095—75.

1. OBWME TPEBOBAHMSA

1.1. O6uiue TpeboBaHus K metoxy aHanusa —no 'OCT 22306—77
€ JIOHOJIHEHUEM.

1.1.1. JInst BbiuucaeHUsI pe3ynibTaTa aHanau3a BLINOJHAKT  TpHU
NapaJsJic/ibHEIX OIPEHEJeHHUs.

1.1.2. KoHTpOAb NpaBUJABHOCTH Pe3yJbTATOB aHANH3a OCYLIECTBJISA-
0T MCTOJLOM CTaHAAPTHOH N00aBKH-

Maccosas poas cenena B fo6aBke (cTaHZapTHOM pPacTBOpe) JOJK-
Ha cocrapaiaTh 50—1009% ee comepKaHHs B aHAJTH3HPYEMOM MaTepHaIeE.

Beauuuny mobaBku ompepensior no pasHoctH Ce—Cy, tae C; u
C, — pesvabtaThl aHagan3a npobel C; M npobul ¢ go6Gaskoit Cp, pac-

M3aanne ohuuManbHoOe flepencuarka BOCTpeWeHa

*



CuUUTaHHble KaK cpejHee apHMeTHYECKOE H3 TpexX NapaJiieNbHBIX OIl-
pelesieHHH, PacXOXKJIEHHsT MeKAY KOTOPBHIMH He MOJIXKHBI NPEBHIIJTh
JONyCKaeMBIX BeJHYHH, YKa3aHHEIX B CTaHAapTe.

PesysbTaT aHanusa cuHTaeTCd NPaBHUJbHBIM, €CJAH HaljgeHHas Be-
JIHUHHA N00aBKU OTJMYACTCA OT PACYETHOrO 3HAUEHUSI He OoJee yeM

Ha 0,7 V di —|—diz , Tne dn, u dp,— JONyCKaeMble pacxoxX/JeHHS

MeXAY pe3yabTaTaMH NapaJjJiesbHblX OIpPEAC/JeHUH cejieHa B ripobe
€, v B npob6e ¢ fnaboskoit Cs.

2. TPEBOBAHUS EE3ONACHOCTH
2.1. Tpe6oBanua 6eszonacHoctu —no 'OCT 19709.1—83.

3. ANMAPATYPA, MATEPHATSLI U PEAKTMBDI

CnekrpodoTtoMerp J0060ro THNA AJS H3MEPCHHST CBETOHOLJOLIE-
HHA B yabTpaduoaeToBOH 06/1aCcTH CEKTpA.

Kucnora consigas no 'OCT 3118—77.

Kucaora azotnas no I'OCT 4461 —77.

Kucaota aumonnas no 'OCT 3652—69, 509% -vwiit pactsop.

Kucaora mypasbunas no 'OCT 5848—73.

Ammuak sBopuwiii no FOCT 3760—79.

Conp muHatpueBast stuaenzuamuu- N, N, N/, N’-rerpaykcychoit
xucyoThl (Tpunon B) mo I'OCT 106562—73, 0,1 M pactsop.

o-DeHnNeHAMaMUH COJMSTHOKHCHBIH, 19;-HBIH pacTBOp, CBeXCOpH-
FOTOBJIEHHBIH (pCAKTHB JOJZEH OBITH CBCTILIM).

bBenzoa no F'OCT 5955—75 uau toavoa no 'OCT 5789—78.

bymara HHAHMKaTOpHAsl YHHUBepcaJbHas.

Cenen mo 'OCT 5455—74.

Boaa nuctunauposannas no I'OCT 6709—72.

4, NOATOTOBKA K AHAJIU3Y

4.1. TlpuroTorneHne CTaHIAPTHLIX PACTBOPOB CeNeHA

PactBop A 500 mr cesera pactpopsaoT B 10 cm® coasauHoi
KHCJOTH ¢ jgo0anjeHHeM b—7 Kameab a30TIOH KUCJAOTH NPH Harpepa-
HUHU Ha BoAsiHON Oane, nobasasior 20 cm3 BOIH.

OxaaXIeHHBIH PacTBOP MNEPeNHBAOT B Meplvio Koady  BMCCTH-
MocTbio 500 cm?, npubaBasAOT 15 cM? CONAHON KHCJAOTHE H JOBOJAAT BO-
JOH OO METKY.

1 cm® pactBopa A comepxurt 0,1 Mr ceqaena.

Pacrsop DB: 5 cm® pactBopa A mepeHocaT B MEPHYI0 KoJaby
BMecTUMOCThIO 250 cm®, nobaBasior 5 cM3 CONSTHOH KHCJOTH H JOBO-
JAT BOAOH A0 METKH.

1 cM3 pactBopa B comepxut 0,002 Mr cenena.



5. NPOBEAEHME AHAJIN3A

5.1. HaBecky tennypa Maccoit 1 r nmoMmemamoT B KOHHYECKYIO0 KOJ-
6y Bmectumoctbio 100 cm3, npubGaBasior 156 cm®  coastHoM B
2 cm® asotHoit Kucaor. Koaby HaKpHIBalOT YacOBHIM CTEKJAOM W Har-
peBalOT Ha BOASHOH GaHe JO pacTBOpeHHs Teanypa. UacoBoe crekio
CHHMAIOT H ynapHBalOT pacTBop A0 obwema 5 cM3, Ilpu maccosoi mo-
Jje cenena GoJaee 0,001 % pacTBOp moMemarwT B MepHYIO K0Ja6y BMec-
THMOCTbIO 100 cM®, HOBOAST IO METKHU BOAOH H OTOHpalOT AJHKBOTHYIO
4acTh, codepxkamyio 2—16 MKr cesaena.

K oxJsiaKJeHHOMY pacTBOPY HJH K €ro aJuKBOTHOH YacCTH npuOas-
asior 25 cm® Boaw, 12 cM® pacTBOpa JHMOHHOH KHCJOTH, 3 cM® pacr-
Bopa Tpusona b uw 1 cM® MypaBbHHOH KHCJIOTH. ¥YcraHaBausawoT pH
pacTBOpa paBHHIM |—2 no yHHBepcaJbHOH  HHJAHKATODHOH Oymare,
npubaBisag no kamnaMm ammuak. IIpmausaroT 1 cm® pactBopa o-Qe-
HHJeHANAMHHA H OCTaBJAAT Ha 20 MHH.

PacTtBop mepesuBaloOT B AENHTENbHYI0O  BOPOHKY  BMECTHMOCTBIO
150 cm3, npubasasior 25 cm® Gensona  (TONyoaa) M SKCTParHpyroT
2 muH. ITocse paccianBaHHs KUAKOCTEH OpraHHYeCKHH CJIOH CJIHBAIOT
B CyXyl0 npoGHPKY H HM3MEpPAIT ONTHYECKYIO IJIOTHOCTb Ha CHEKTPO-
¢oToMeTpe TpH AJAMHE BOJHB 335 HM B KKOBETe C TOJILIHHOH IOFJO-
IAK0IIEero ¢BeT ¢ios B0 MM.

PacTBOpoM cpaBHEHHs CAYXHUT PACTBOD KOHTPOJILHOIO ONBITA.

CopepzkaHse cejeHa yCTaHABJIHBAIOT MO TPajyHPOBOYHOMY rpadi-
KY. .
5.2. Hnast mocTpoeHHsi IpajAyHpoOBOYHOro  rpaduka B KOHUYECKHE
Konbbl BMecTuMocTbio 100 em® momewaror 0; 0,5; 1,0; 2,0; 4,0; 6,0 u
8,0 cM® cTamgaprtHOro pactBopa B, urto coorBercTByer 0; 1; 2; 4; 8;
12 u 16 MKr ceneHa. B kaxzayio Koa6y npuauBaioT Boay Ao 30—35 cm?,
8 cm® pacTBOpa JHMOHHOH KHCJOTH H Jlajee NOCTYNalT KakK yKasaHo
B 1. 5.1.

[To nosyyeHHHIM 3HAYEHHSIM OMNTHYECKHX IIOTHOCTEH PACTBOPOB H
COOTBETCTBYIOLIIHM HM COJEpIKaHUAM CeJeHa CTPOAT IpajgyHPOBOUHBIH

rpaQHK.
6. OBPABOTKA PE3YJIbTATOB

6.1. Maccosyw moaio cenexa (X) B NpOIEHTAaX BBHUHC/IAT MO
dopmyae

m
X“ml-loooo ’
[le m — MacCa ceJeHa, HaiijleHHast 0 rPaJyHpoOBOYHOMY  rpaduky,

MKT;
m| — Macca HaBecKH TeJsypa, T.
3a peay/abTaT aHanu3a NPHHUMAIOT CpelHee apH(METHIECKOe 3Ha-
YeHHe Pe3yJbTaTOB TPEX MapasiIebHBIX ONpeAe/IeHHH.
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6.2. AGconoTHBIE AONYCKaeMble PACXOXKIAEHHS DPe3yJbTaTOB Tpex

flapaniciabipX OHpElIEJIEHHf:I

IpU JOBEPUTENbHOH  BEPOSTHOCTH

£ =0,95 He IOJKHH NPEBHIUATh 3HAYEHMI, YKa3aHHHX B TabJHIle,

MaccoBasg Roas ceneda, %

AbcoN0THHE fONyCKaeMble pacxoxiedusd, %

0,0001
0,0002
0,0005
0,001
0,002
0,005
0,01
0,02

0,00007
0,0001
0,0002
0,0003
0,0006
0,002
0,003
0,006

AGconIOTHEIe JIOMYCKaeMBble PacXOMIEHHs AJdS MPOMEXKYTOUHBIX
MaCCOBHIX J0JIeH cejleHa PacCUUTHIBAIOT METOAOM JHHEHHOH HHTeprno-

JIAIHH,




Hamenenne Ne 1 TOCT 19709.2—83 Tenayp BbicOKOH uMcTOTLI, MeTtom ompenesesnst
cesieHa

Yrsepxaexno u saeaeHo B AeitctBue [locravosienuem T[oCyZapcTBeHHOro KOMHUTETa
CCCP no cranaapram or 20.02.89 Ne 269
Jlara sseneuuns 01.09.89

~

HanmenoBaniie crapjapra. 3aMOHHTL CA0BO «METOA» Ha «MeToAbl», «inethody na
nethodss,

pBrodlas yacrp, Hepspllt ab3ay 113207K1TH B HOBOH DejaKilu:

<iiacroauuit cTanfapr ycraHaB/HBaeT 3KCTPAKUHOHHO-(DAyOpuMerpiyeckHil (npu
MECCoBOT node ceaeHa ot 0,000005 mo 0,6005 %) n cnextpogoroMerprucekii {npu
saccoBel! noae cedena ot 0,0001 go 0.02 %) Metoxnl onpejenesds cedena B TosLiype
SHiCOKOR YHCTOTHIY

BiOpOf ah3all, 3aMEHNTL CAOBO: «MeT0fi» la «cnekipohoToMerpiuecknit Meln/»,

TPETHH a6:33H HOKIIGUHTb.

Hynrr 101 u3aoxute B #oBOH peaarian: «1.1.1. 3a pesyabprat auannza npHHu-
MEKT Cpe/ice apHMETHUeCKOe PE3yABTATOB ABYX napa.rz.ne.nbnblx OTMPCACJACHUIT

IMyuxr 1.1.2, 3amemits 3nawenusn i caosa: «50—190 9 % na 80—120 %, «u3 Tpex»
gdd <3 onar VA,

Pasges 3. Bameiiry caosa: «30 U -Hbiii PACiBOP» Ha «PACTBOD C MACCOBOH 10.1¢H
20 %y, « ’;‘Ju Rt DACTBOP» 1A «pacyBOp ¢ Maccosoit 1ogell 1 %».

Hynir 5.1 ilepsrit adsau. 3amenurs suaucnne: 1 rona 1000 r

ilyaxr 6.1, Bropoit ab3aln HCKIIOYHTD.

PIVIKT 6.2 u3J0KUTh B 1OBOH perakuun: «6.2. [2a3pocrn ABYX PC3IVALTATOR 1d-

(Hpodo cenie cm. ¢, H4)



(l1podorrxenue uamenenus kK FOCT 19709.2-—83

DATIRILLEDIX OHPeACIEHI H PA3HCCTL ABVX PE3YJALTATOB aHAAH34a ¢ AOBEDHTEALHON BE-
DOATHOCTL P =095 He g0/1KHLI NPEBHILATE 3HAUEHH{ RONYCKAGMBX DACXOXAeHHE,
YK43aHHLY & Tada 1.

Tabauual

A ——

HOonyckacmoe pacxox- | Jomnmyckaemoe pacxox-

Ma:zooaan fgoas ceaena, Y meHue OapaJneibHAX AecHHe pe3ylLTATOB
ofnpenenenni, % adaan3sa, %
Ot 000010 zo 9,60020 sraw:. (.004603 £,00007
£.B. 0,0002% » 0,00030 » {,06008 0,00012
» 0,000 » 0,0010 > E 0.0002 0,0003
» 0,001¢  » 0,003C » 0,00G2 0,0004
» 0,003C » 0,0100 » 0.6006 0,0008
» 0,01¢ » 0,020 > 0,083 { 0,004

CTauziapt QONOAHHTE PA3HeIOM ~— 7.
«7. IKCTPAKUMOHHO-(PIyOpUMETPHIECKHR METOA onpeae/ieHds celeHa

7.1, CyuiuocTer MeTOha
Merey ocuoBad wa 00paseBaHMy COSAHHEHHA celeda ¢ 2,3-IuaMHHOHadbTa HHOA,
#3BJICUEH AL €50 H-TOKCAHOM o H3MEPeHid KHTEHCHBEOCTH JIOMHHECUEHIHH 3KCTDAKTA.

([Tpodoaxenue cm. c. 653
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CnekTpodayopumerp M-850 uiu aHANOTHYHKL,

DyMmara HHAMKaTOpHAas YHUBEpCaJbHasd,

Crynka aratoBas.

Kucaora asorHas no [OCT 11125—84.

Kucaora ceprnas no F'OCT 14262—78.

Kucaora coasgnag no NOCT 14261—77, pactsop 0,1 Moan/am3,

Kucaora mypasersas no F'OCT 5848—73.

Ammuak soxunit no F'OCT 24147—80.

n-T'ekcan.

Cnupt atunosslii no F'OCT 18300—87.

Cogp munarpueBas sTHaeHZHaMur — N, N, N’, N’ — teTpaykcycHOH KHCJIOTH
{rpuaon B) no I'OCT 10652—73, pacrsop 0,025 MOJIb/j].Ma.

2,3-nnamuHoHadTa A pactBop 5§ r/aM3; HaBecky peakruBa Mmaccofi .5 r pacrso-
pAeT B 100 cM® pacTBOpa COJNAHOH KHCJAOTH, PacTBOP NEpPeBOAAT B ACJAUTENbHVIO BO-
ponKy BMectuMOcTbio 150 ¢M® u skcrparupyior mpuMmecH 30 cM?® H-rekcaHa 1 MHH.
Bojanyio ¢asy CIHBAIOT B TEMHYIO CKJAAHKY ¢ npureprofi mpo6Koi; pacTBOD NMPHTrOAeH
L5 npHMEHEHMs B Tededde 3 jHed.

CeJsieH BHICOKOH GHCTOTHI.

CTanpaptTHble PACTBOPH cefeHa,

Pacreop A: HaBecky ceneHa Maccoft 0,1000 r noMemaior B KOHMYeCKyi0 KOOy
sMecTuMocTbio 100 ¢M3® W pacTBODHIOT MpH HAarpesaHHWH Ha BoAAHOH Gane B 10 cM?
cMecH a30THOH H coasHofi Kucaor (3:1), ynmapHBAaIOT 0O BJAaXHBIX conel, no6asafioT
D ¢M® CepDHOMl KHCJAOTHI ¥ HAarpeBalOT X0 NOSBJCHHA NapOB CePHOA KHCJOTH. PacTBop
OXJ1aXNaloT B NepeBOAsT B MepHYi0 Kojaby BMectuMocThio 100 cM?, moBousT 10 MeTKH
BOIOH 4 NepeMellinBaloT,

} ¢M3 pacTBopa A cozepXHT 1 Mr ceneHa.

PactBop B: 5 ¢M® pactBopa A moMellaiT B MeEpHYI0O KOAGY  BMECTHMOCTHIO
o500 ¢M?3, 1OBOAST A0 METKH PAacTBOPOM COJIAHOH KHCJAOTH H HEPEMEeIHBAIOT.

1 cm® pactBopa B comepxkut 0,01 Mr cenena.

Pacteop B: 5 ¢M® pactBopa b noMmemaiwT B MepHYK  KO0AGY  BMECTHMOCTDLIO
300 cM3, HOBOJAT A0 METKH PACTBOPOM COJSAHOH KHCAOTH K HEDEMemHBaIOT

1 om3 pacreopa B coaepxur 0,0001 Mr cemena,

73. IlpoBengeHue aHaJau3a

AHandsupyeMyio npoly [OMELLAIOT B ardTOBYIO CTYIKY H H3Meap9alor, Ko6aB/sas
Ha koHedHOR ctaauu 10 cM® 5THNOBOro cOHpTa; 3aTEM npoﬁy BRICYIIKXBAIOT.

Hagsecky Teaaypa maccofi 1,0000 r npu MaccoBoit no.ne cesena ot 5-10—9 no
5:10~% % wuynu 0,1000 r npu MaccosoRt noje cenena or 510-% no 5-10-* % nomema-
07T B CTAaXaH BMeCTUMOCTHIO 50 ¢M® U NPHAHBAIOT B COOTBETCTBHH CO B3ATOHA Hapec-
Kot 3 wau 1,5 cM? constwofi kucaote ¥ 1 nau 05 cM?® azorHol kucsaore., CrakaH Ha-
®PRBalOT BODOHKOA W HarpeBaiOT [0 MOJHOTO DAacTBOpeHHA npobhl, a 3aTéM KHIATAT
0 yiaajeHHs OKCH/JOB asora. PacTBop oxsaxpaamoT u Nprhbasasior 2 cM® pacrBopa
Tpunona b, 20 cm® Boam u ycramasausawoT pH pacTsBopa paBHBIM 2 N0 VHHBEDPCadb-
HOR WHAWMKATOpHOH Oymare, npubapjisg mo KamiaM ammuax {okoao 2 c¢cm®). Pacrsop
¢ OeJpLiM aMOPQHBIM 0CAJKOM TEMJNYPHCTOH KHCJAOTH JOBOAAT MO KHICHHS H BLLEED-
MUB2:0T Ha ropsdefl NJAHTe A0 Iepexofa aMop(HOro OcaAka B KPUCTAJAJAHIECKUA
{5—10 Mun), a 3aTem OxJaXKAIOT.

PactBop oTGhOHABTPOBHIBAIOT yepe3 (DUILTD «CHHAA JEHTa» B MepHVIO KoJa6y BMec-
TUMOCTBLIO D0 cM3, B KOTOPYI0 TNpeNBapPHTENBHO  HaaMBaT 2 cM® cosadHOA u
1 ov? \wpaan}ioﬁ gucaor., PactBop mnepememnBalor u  9epes 30 Mug nprbaBasior
2 cv? pactBopa 2,3-gHamuHOHAad)TaNMHA NPH MAcCOBOf none cesjena Menee 1108 %
Hiy 4 cM® pacteopa 2,3-auaMuHoHadTaNnHHA npH Maccosofl  joJe cejdena  6oJgea
1-10-°% 04, goﬂepmnmoe KOJGH NOBOJAAT A0 METKH BOJAOA M mnepeMeiiuBaipor. Uepes
1 4 pacTBOp nepeBOAAT B ACJAHTEAbHYIO BOPOHKY BMecTHMOcThio 100 cMm® npubasas-
107 5 ¢M® H-rexcaHa u 3KcTpardpyior B TedexHue 1| Mud. llocse  pazpenenns cioes
gpraviyeckyio Gasy ciHBAWT B CYXYio NPOOHPKY ¢ NMPHTEpTOH npobKOi.

CojleprkadHe ceJieHa HAXOAAT MerojoMm no6asok. Jlas 3Toro nmapaaieabHo mpo-
BOI5T OOpEeAeNeHe cejieHa B ABYX HaBeckax mpoOu ¢ 1ofaBKaMu CTAHZAPTHOrO PaCT-

(1podorenue cm. ¢. 66)

3 3ax. 787 65 -
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- 0T =
aa ot 1,2Cx po 0,8 Cx ceaena B npobe, Bropas 106aBxa NoJXKHA GHTh BABOE 6OJb-
ile nepsoil, [lo6aBku pactsopos b u B BBOAAT B MEPHYI0 KOAGY BMECTHMOCTDLIG
50 cM? mepes GpHALTPOBAHHEM PACTBOPA C OCANKOM,

Yepes BCe CcTagMH aHal¥3a NPOBOAAT JBA KOHTPOJIbHHEIX ONLITA ga DEAKTHBHL

CrekTp /IOMHHECHEHIHH KOMIJIEKCca PETHCTPHPYIOT NOCJAE]0BATENbHO B 0O6JMACTE
500-—580 uM, Haungas c GoJbiueft N06aBKH, MakcuMyM mnoaock — 519 mm. Eauea
BOJIHBL BO30y/KIeHHS cOOTBETCTByeT 373 HM, UyBCTBHTEIBHOCTb VCHJIHMTENNA, BXONH VI
¥ BHIXOJHYIO HI®JIL peryHpylT B 3aBUCHMOCTH OT BEAWYHHLI CHMHAaJa,

74. O6paboTka pe3ylibTaToOB

7.4.1. MaccoByio noaio cesena (X|) B npoueHTax BHUHCJASIOT o dhopMye

Xy — my - (4 —1I o)
me gy —p)- 1000

rae m; — wmacca 400aBJeHHOTQ CeseHa, MI;

I — BBHICOTA NMHKA A pacTBOpa OPOGHL, MM;

I xon— BBHICOTA MHKA A PACTBOPA KOHTPOJBHOIO ONBITA, MM;

I, — BLICOTA NHKA AJA PACTBOPA NpOOH C AO6ABKOH, MM;

m -— Macca HaBECKH Tesaypa, I.

7.4.2. Pasnocrs ABYX pe3yJbTAaTOB MapajiieldbHEX ONpele/eHHA U PA3HOCTh ABYR
pe3yabpTaToR aHaju3la ¢ AOBCDHTEAbHOR BeposTHOCTbIO P=10,95 #e NOAXKHH NPEeBH-
aTh 3HAYEHHHA JAONYCKAEMBIX pacxOXIeHHH, yKa3aHHusx B taba. 2.

Ta6auua &

HdonyckaeMmoe pacxox- | JAonyckaemoe pacxox-
Maccopad zoafl cedicHa, Y AeHHe NapaniebibiX Jeuve pesyibTaton .
onpexencunit, % anaauza, %
Ot 0,000005 no 0,000010 sxuiou. 0,000003 0,0000¢4
‘€. 0,000010 » 0,000020 » 0,000005 0,000007
» 0,000020 » 0000050 » 0,000008 0,000012
» 0,00005 » 0,00010 > 0,00002 9,00003
» 0,00010 » 0,00020 > (,00003 0,00004
» (0,00020 » 0,00050 > 0,00006 0,00008

(UYC Ne 5 1989 r.)
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