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Mpeauncnosue

1 PA3PABOTAH MexrocysapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHgapTusaumm MTK 105.
YKpauHCKUM Hay4YHO-UCC/Ief0BATENbCKUM U MPOEKTHbIM UHCTUTYTOM TUTaHa

BHECEH [ocygapcTBeHHbIM KOMUTETOM Y KpanHbl MO CTaHAapTU3aLum, MeTponormm n ceptuguka-
umm

2 MPNHAT MexrocynapcTBeHHbIM COBETOM MO CTaHhapTu3auuu, MeTponormm v cepTudukanumn
(npoTtokon Ne 9 oT 12 anpens 1996 r.)

3a NpuHATUE NPOrosiocoBanu:

HavimeHoBaHMe rocy/gpcTsa HavveHoBaHVe MayMOHa/IMIOTO OpraHa Mo CraHaprLLHumn
AsepbaiigpkaHckas Pecny6nmka AsroccraHgapt
Pecny6nvka Benapycb ["occtaHgapT Benapycu
Pecrny6nmka KasaxctaH loccTaHpapT Pecry6nmkn KasaxcraH
Poccuiickas depgepauus ["occTangapt Poccun
TypKMeHUCTaH "naBHas rocygapcTeeHHad MHCMeKLMa TypKMeHUCcTaHa
YKpaviHa [occTaHgapT YKpanHbl
3 MocTaHoBneHneM [ocyaapcTBeHHOro KomuTeTa Poccuiickoin depepauny No cTaHjapTusauum u

meTponorum ot 19 okTa6pa 1999 r. M>353- CT MeXrocygapCcTBeHHbI cTaHgapT TOCT 9853.17—96 BBejeH

B AefCTBME HEMOCPEACTBEHHO B KauecTBe rocyAapCcTBEHHOro cTaHgapTa Poccuiickoit ®eaepaunn ¢ | uons
2000 r.

4 BBEJEH BTIEPBbLIE

£ NTIK W3paTtenscTtBo ctaHaapTos,2000

HacToswuii ctaHaapT He MOXeT 6biTb MOAHOCTbIO MAM YAacTUYHO BOCMPOW3BEAEH, TUPQXKMPOBAH U
pacnpocTpaHeH B KayecTBe 0(hMLMaNbHOT0 U34aHNsA Ha TeppuTopuu Poccuiickoilt depepaunm 6e3 paspe-
weHna [occtaHgapTa Poccuun



FOCT 9853.17-96

CopepxxaHue

1 OOBNACTD MPUMEHEHM S c.eveuiiieieteiieteieseeteteseststeseseseesesesesesasessesesesessetesesessesas et esasesebeses e e seebesess et seessesesessasesennns 1
2 HOPMATUBHBIE CODBITTKM cuiuiitieiiiitiieiieie ettt ettt sttt r e bt b st b bbbt b et bbbt b bt besr e eb bt ee 1
3 OBLUME TPEOOBAH VIS ceueuieieiieieiitiiieieit ettt b et h s bbbttt 1
4 CpefAcTBa M3MEPEHUIA Y BCMIOMOTATENbHBIE YCTPOMCTBA. cvvcvreeiireieirieirieteesteisteiereieisesbees bbb bessbe s sseesseisnenas 1
5 MopAaoK NPoBefeHNA U3MEPEHUA

6 O6paboTKa Pe3ynbTaTOB USMEPEHUM ..o 3
7 OonycTUMas NOTPELUHOCTD UBMEPEHUM . .occiiiiiiiieiieiee ettt ettt e 3
8 TPEOOBAHUA K KBAMMUIMKALLMM coeuerviiiiieieeesieeeiese sttt es sttt sttt ettt s ettt bt ben e e erane e 4



M E X I O C

FOCT 9853.17-96

Y L APCTBETHHBb 1 CTAHAOAPT

TUTAH IYBYAThLIN

MeToa onpefeneHus nannagus

Sponge titanium.
Method for determination of palladium

[JaTa sBegeHus 2000—07—01

1 O6nacTb NPUMEHEHUS

HacToswwmii cTaHgapT ycTaHaBAMBaeT aTOMHO-abCoOpOLMOHHBIM MeTo4 onpefeneHus nannagua (npu
maccoBoii fgone nannagus ot 0.005 % go 0.015 %) B ry6uyatom TutaHe no FOCT 17746.

MeToa OCHOBaH Ha W3MEpeHUM aToMHON abcopbuuy nannagms B 3N1eKTPOTEPMUYECKOM pexXmme
atoMusauuMm npu gAvHe BOJIHbI 247.6 HM.

2 HopmaTuBHble CCbINKU

B HacToALLeM CTaHAapTe MCMNONb30BaHbl CCbIIKU Ha Cneaytolme CTaHAapThI:
FOCT 8.315—97 lNocypapcTBeHHas cucTema obecneyeHUs eguHCTBA U3MepeHuin. CTaH4apTHble 06-
pa3Hbl. OCHOBHbIe MONOXeHWS, NOPAJOK pa3paboTKu, aTTecTauuu, yTBepXAeHUS, perucTpaymm n npume-

HeHus
FOCT 10157-79
rOCT 10652-73

(TpunoH B)

FOCT 11125-84
FOCT 13462-79
FOCT 14261-77
FOCT 17746-96
FOCIr 23780-%
FOCT 25086-87

AproH rasoo6pasHblii 1 XULKWUIA. TexHU4eckne ycnosus
Conb guHatpmesas atuneHgnammH-N,N,N ' N'-TeTpayKCyCHOIM KNCNOTbI 2-BOAHAS

Kucnota azoTHas 0co60l YnCTOTbl. TEXHUYECKNE YCNOBUA

Mannaguii n nannaguesblie cnnaebl. Mapku

Knucnota consHas 0coboi YAcTOoTbl. TeXHUYECKMe ycnoBsus

TuTaH rybuatbiil. TeXHUYeCKne ycnosus

TuTaH ry6uatblii. MeTogbl 0T60pa M NOLFOTOBKKN NPo6

LiBeTHble MeTannbl U Mx cnnaebl. O6Lne TpeboBaHNA K MeTo4am aHanusa

3 O6wwe TpeboBaHUA

3.1 O6wue TpeboBaHMA K MeTogam aHanm3a —no FOCT 25086.

3.2 OT6op v noarotoBky npob nposogat no NOCT 23780.

3.3 Maccosyto f0N10 nannagua onpejensatoT no [ByM HaBecKam.

3.4 Tlpn nocTpoeHnu rpagympoBOYHOIO rpaduka Kaxgas rpafynpoBoyHas To4Ka CTPOUTCA MO Cpef-
HeMy apM(MeTUYeCKOMY pe3ynbTaToB ABYX U3MepeHWUii.

4 CpeacTBa M3MepEeHWin 1 BCoMoraTe/lbHble YCTPOCTBA

ATOMHO-a6CcOpPOLMOHHBIA CNEKTPOOTOMETP, OCHALLLEHHbIN TPadMTOBBIM aTOMU3aTOPOM.
Nlamna cnekTpanbHas € MOMbIM KaTOAOM Ha nannagui.

AproH raszoo6pasHbiii no FOCT 10157.

Kucnota asotHaa no FOCT 11125.

Kucnota consnas no MOCT 14261, p = 1,19 r/cm\ un pasbaBneHHas 1.1

CMecb KWUCOT: OfiHa 4acTb a30THOW KMCNOTbI M TPU YACTU CONSAHOM KWUCNOTbI.

W3naHune oduumanbHoe
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Mannagnin mapku Mg 99.9 no FTOCT 13462.

CraHpapTHble o6paTHbl no TOCT 8.315.

CTaHfapTHble pacTBOpbl Nannagus.

Pactsop A: 0,1 r nmannagusa nomewaroT B cTakaH BMecTumocTbio 100 cm3, npunusaoT 10 cm3cmecu
KUCNOT, YMEPEHHO HarpesatoT 40 MOAHOIO PacTBOPeHMS, BbiNapuMBakT 40 CYXUX COMeid, npunmearT 5 cm3
CONSIHOM KUCNOThbl ¥ BHOBb BbiNapuBaloT focyxa. Onepayuio NOBTOPSAIOT.

Cyxoil ocTaTOK pacTBopAloT B 5 cM3 CONAHON KWUCNoTbl, NnpuansaoT 10 cM' BOAbI, HarpesalT A0
KUNEeHNA N KUNATAT B TeyeHue 1 MuH. PacTBop oxnaxpaloT [0 KOMHATHOW TeMmmepaTypbl, MEpPeHOCAT B
MepHYt0 Konby BMeCTUMOCTbI0 1000 cM', [ONMBAIOT BOAOW [0 METKM W NepeMeLlmnBatoT.

1cm3pactBopa A cogepxut 0,0001 r nannagus.

PactBop B: 5 cm3 pacTBopa A MOMeLLaldT B MePHYK Konby BMecTUMOCTbi 50 cm', fobaBnsoT
20 cm3 pacTBOpa consiHo kucnotbl (1:1), ponMBaKOT A0 METKU W MepemelunBatoT. PacTBop rotossTt
nepes nNpYMeHeHneM.

1cm3 pactBopa b cogepxut 0,00001 r nannagus.

AtnneHgHamuH-N, N, N', N'-TeTpayKCyCHOW KucCnoTbl guHatpuesas conb (TpunoH B) no FOCT
10652. pacTBop MaccoBoi KoHueHTpauuu 10 r/gm3.

5 Tlopsagok NpoBefeHUs U3MepeHuii

5.1 Haeecky npo6bl maccoil 0,5 r nomewwatoT B cTakaH BMecTuMocTbio 100 cm3 npunmsatoT 20 cm3
CONIAHOM KMCNOTbl W BeAyT PacTBOPEHME MPWU HarpeBaHWMW, HaKpbIB CTakaH 4YacoBbIM CTEK/IOM W nogdep-
XuBas 06beM pacTBopa B cTakaHe NpuMepHOo 20 cM306aBNeHNEM CONSAHOW KWUCMOThI.

Mocne NMOMHOrO pacTBOPEHWs HaBeCKM [06aBAAIOT N0 KanasM a3oTHYK KUCNOTYy A0 o6ecLBeumBaHNA
pacTBopa M KMNATAT 1-2 MUH. PacTBOp OXnaXpawT [0 KOMHATHON TemnepaTypbl, MEPEHOCAT B MEPHYIO
Konby BmectumocTtbio 100 cm3 pobasnAwT 70 cm3 pacTBopa consHoli kucnotbl (1:1), 5 cm1 pacTBopa
TpunoHa b, gonnBatoT BOAOW 40 METKM U NepemMeLLmnBatoT.

[Ons npurotosneHns pacteopa KOHTPOJILHOTO OMbiTa B CTakaH BMeCcTMMOCTbio 100 cM3 nmomewsaroT
20 cM3 CONAHOW KMUCNOTbl, HAarpeBarT A0 KUNeHus, f06aBNA0T 2-3 Kanau asoTHOW KUCNOTbl U KUNATAT B
TeyeHne 1-2 muH. PacTBop OxnaxpjatoT, MEPeHOCAT B MepHy0 Konby smectumocTbio HK) cm3, gobasnstot
70 cm3 pacTBopa congHoi Kucnotbl (1:1), 5 cm3 pacTBopa TpunoHa b. gonuBalT BOAOW A0 METKM K
nepeMeLLnBaoT.

MpoBoAAT MOCTPOEHME TFPajyvpoBOYHOrO rpatmka uaWM rpagyvposaHue npubopa npu paboTe B
aBTOMaTMYECKOM pexuMe.

5.2 TMpu maccosoii gone nannagusa ot 0,005 % o 0,015 % B WwecTb CTakaHOB BMeCTUMOCTb0 100 cm3
nomewatoT no 0.5 r rybyatoro TutaHa ¢ cogep>xaHvem nannagus meHee 0.005 % 1 NpoBOAAT pacTBOpeHMe,
Kak yKasaHo B 5.1.

PacTBOpbl MepeHOCAT B MEPHYI0 K0N6y BMecTMMOCTbio 100 cM3 B MATb M3 LIECTU MEPHbIX KOonb
npunueatoT 2,5; 4,0; 5.0; 6,0; 7.5 cm3cTaHgapTHoro pacteopa b, uto coorsetcTtByet 0.25; 0.40; 0.50; 0,60;
0,75 mkr/cm3 nannagus.

PacTBop WecTON Konbbl faTAeTCA pacTBOPOM TUTaHa.

[onuBaloT BO BCe WecTb K06 no 5 cm3 pacteopa TpunoHa b u pacTBop conaHoli kucnotel (1:1) go
MeTKWN U NepemMeLLmnBatoT.

521 BB0oAAT B rpaMTOBYIO KIOBETY C MOMOLLLI0O MUKpOA03aTopa BMecTumocTbio 0,02 cm3 nocneso-
BaTe/IbHO PacTBOP KOHTPONbLHOIO OMbITa, PACTBOP TUTaHa U PacTBOPLI, COAepXKaLline cTaHAApPTHbLI pacTBop
nannagus, B NOpsaAKe BO3pacTaHUs KOHLeHTpauMn nannagus. ViamepeHue aToMHON abcopbuuy nannagms
NPOBOAAT B PEXMUME C 3/1eKTPOTEpPMUYECKO aToMU3aLumeldi ¢ napameTpaMun, NpUBeAeHHbIMU B Tabnnue 1

Ta6nuya |
MNapammp 3HaueHne
TOK CneKTpasbHON namnbl 10 MA
[nHa BosHbI 247.6 Hm
LLInpnHa wenn npubopa 0.4 Hm
CyLuka:
Temnepatypa 1cragum 323-373 K
Bpems 15¢
Temneparypa 11 ctaguu 373-773 K
Bpems HOc
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OkoHuaHue Tabauybl |

MapameTp 3HaveHue

O301eHue:

Temneparypa 473-1723 K

Bpems 15¢
ATOMM3aLUA:

Temneparypa 2273-2873 K

Bpems 7c
OuncTka:

Temneparypa 2873 K

Bpems 3c
Pacxop aproHa 200 cm'/MuH

Ha cTtaguu aToMm3anuun nogavy aproHa npekpawiaor.

M3 3HayeHMn aTOMHOI abcopbLmm pacTBOPOB, COAepXawmxX L06aBKKM CTaHAAPTHOTrO pacTBopa nasn-
Nafnsa. BblUMTAKOT 3HaYEHMe aTOMHOM abcopbLmumn pacTBopa TUTaHa. 10 NONYyYEeHHbIM 3HAYEHNAM PasHOCTH
aTOMHO abcopbunm M COOTBETCTBYIOLMM MM MAacCOBbIM KOHLEeHTpauuam nannagus (Mkr/cm3) cTposT
rpagyvpoBOYHbIV rpaduk B cooTBeTcTBUM ¢ TOCT 25086. N0 KOTOPOMY ONpeAenstoT MacCOBYH KOHLEHT-
pauuio nannagua B pacTBOPe KOHTPO/ILHOrO OMNbITa U B PacTBOpe TUTaHa.

5.3 Mpwn pabote npubopa B aBTOMATUYECKOM PeXWMe NPOBOAUTCA ero rpagyvposaHue. 1ns 3T0oro B
yeTblpe CTakaHa BMeCTUMOCTbHO 100 cM3 momelyatoT HaBECKM rybyaToro TutaHa maccoii no 0,5 r ¢ cogep-
XaHuem nannagua meHee 0,005 % 1 nNpoBOAAT pacTBOPEHME, KaK yKa3aHo B 5.1.

PacTBOpbl MepeHOCAT B MepHble Konbbl BMecTUMOCTbio 100 cm3. B Tpy M3 yeTbipex MepHbIX Konb ¢
pacTBopamu TuTaHa npunuealoT 2,5; 5,0; 7.5 cm3cTaHgapTHoro pactsopa b, uto cootsetcteyet 0,25; 0,50;
0,75 mkr/cm! nannagus.

PacTBop 4eTBepTOil KONGbI ANASETCA PacTBOPOM TUTaHa.

[onnBaloT BoO BCce YeTblpe Konbbl N0 5 cm' pacTBopa TpunoHa b. pactBop consHoi kmucnotbl (1:1) go
MeTKW U NepemMeLLmnBaloT.

PacTBOp KOHTPO/MLHOIO ONbITA FOTOBAT, Kak yka3aHo B 5.1.

531 B rpagmToByt0 KIOBETY C NOMOLLbIO MUKpPOAO3aTOpa BMecTMMOoCTbi0 0,02 cM' BBOAAT pacTBOp
TWTaHa, 3aTeM B NOpsAKe BO3pacTaHWsA KOHLUeHTpauuu nannagus pacTsopbl, cogepxalime f06aBKM CTaH-
[apTHOro pacTeopa nannagus, v NPOBOAAT rpagyvpoBKy npubopa.

M3mepeHns aTomMHO abcopbumm nannagms nNpoBoaAaT B pexume no 5.2.1.

5.4 [anee BBOAAT B rpauTOBY KIOBETY PacTBOPbl KOHTPOAbHOIO OMbiTa Y aHaNM3MPyeMoi mpobbl
1 NPOBOAAT M3MepeHue aTOMHON a6copbuun nannagus B pexxume no 5.2.1.

Mocne KaxAbix 4-5 M3MepeHWIn aTOMHOI abcopbumy NPOBOAAT OUMCTKY rpaddMTOBOM KHOBETLI: C
NMOMOLLbIO MWKPOZO3aTOpa BBOAAT B KIOBETY 03y BoAbl 06bemoM 0.02 ¢cM3 M NpoBOAAT aTOMM3aLuio B
pexume no 5.2.1.

6 O6paboTKa pe3ynbTaToB U3MEPEHWI

Maccosyto gonto nannagusa J1, %, BbIMMCAAOT NO opmyne

(C-ono-6
1

T

00, (1)

roe C—maccoBas KOHLUeHTpaumsa nannagmsa B pactsope npobbl, MKr/cM3;
Q —MmaccoBas KOHUEeHTpauua nannagusa B pacTBOPe KOHTPO/IbHOMO ONbiTa, MKr/cM';
V— 06beM pacTsBopa npobsl, cm3;
T — Macca HaBecku, T.

7 [onycTuMasi NOrpellHoCTb U3MEPEHNIA

71 PacxoxaeHune Mexay pesynbTaTamu U3MepeHuit n pesynbTatamu aHanwsa (Mpw [OBEPUTENbHON
BepoATHOCTM P = 0,95) He AO/HKHO MpeBbllaTh JONYCKAeMbIX 3HAYeHWI, YKa3aHHbIX B Tabnuue 2.
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Tabnuya 2
BnpoueHTax
Maccosas gonm ﬂond:::ilMpoein:TXaigrc;HMe Aonyckaemoe pacxoxaenne Mpepen notpewnoctu
NAPANNENbHbIX MIMEpEHH MeXAy pe3ynbTaTaMn aHanmsa n3mepeHui N
Or 0.0050 pgo 0.0150 0.0019 0,0026 0,0021
BKJ/IHOY.
7.2 KOHTpONb TOYHOCTM pe3ynbTaToB aHanu3a NpPoBOAAT MO CTaH4apTHOMY 06pasLy B COOTBETCTBUM

¢ MOCT 25086.

KOHTpO/b TOYHOCTM pe3ynbTaTOB aHanu3a NpOBOAAT MO MeTody [06GaBOK B COOTBETCTBUM C
FOCT 25086.

[Job6aBkamu fBnseTcs CTaHAApTHbIN pacTsop b.

8 TpeboBaHWA K KBaMhMKaLuu

K BbIMOMHEHWIO aHaN3a AOMYCKAeTCAs XMMUK-aHaIMTUK KBaTN(UKaLUM He HUXKe 4-ro paspsga.

YOK 669.295:546.98.06:006.354 MKC 77.120 B59 OKCTY 1709

KnioyeBble cnoBa: TUTaH ryGuathlii, onpeaeneHne nannagnus, atTOMHO-a6CoOPGLMOHHbIA MeToq

Pepgaktop J1.MM.Haxumosa
TexHunyeckuit pegaktop H.C.Mpuwawnona
KoppekTop M.C.Kabawosa
KomnbloTepHas nepctka J1.H. 3o.l0Tapenon

W xa. nuy. Mr 021007 ot 10.0S.9S. CpaHo H Habop 22.02.2000. [MopgnucaHo B neyaTb 10.04.2000. Ycn.ney.n.0,93. Yu.-uvan. 0.S7.
Twupax 203 >k3. C 4838. 3ak. 30S.
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