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Ruthenium. Method of spectral analysis

OKCTY 1709

JlaTa Beenenna 01.01.80

HacrosluMi CTAHNApT YCTAHARIHBAET CMEKTPATbHBIH METO ONpeae/eHUs IUIATHHbI, NA/UIa0us, 30-
JloTa, poaust, HUKCIIA, KPEMHHS, Xele3a, allloOMHMHHS, CBHHIIA, THTaAHA, OCMHMS, 0JIOBa (TIPH MaccoBol foJne
ot 0,001 no 0,1 % xkaxnoro), upuausa (npu Maccopoit none ot 0,005 no 0,1 %), Menn, Maruus, cepebpa,
6apus (npH Maccosoi gone ot 0,001 no 0,01 % xaxnoro) B pyreHHH.

MeTon ocHOBUH Ha HCTIAPEHHH METALIA U3 KpaTepa FpadHTOBOTO 3JIEKTPOAA B AyTe NIEPEMEHHOIO H
NOCTOSIHHOIO TOKOB.

(N3meHennas penakuua, Miam. Ne 3).
1. OBIIUE TPEBOBAHNA
1.1. O6bue TpeboBaHMs K Meroay ananu3a — no 'OCT 22864.
2. AIITNIAPATYPA, PEAKTHBbBI U PACTBOPbI

Cnexrporpad nn(ppakuMOHHBIH GONbILOH AMCHEPCHM C pelueTKoi 600 LITpMXoB Ha 1 MM win
cniexrporpagd co ckpelileHHoM aucnepcueit CTO-1.

Fenepatop akTMBM3HpPOBAHHOM AYTH NEPEMEHHOTO H NOCTOSIHHOIO TOKOB.

MuxkpodoToMeTp HEPETrHCTPHPYIOLIHIA.

Becbl ananuTHyeckue.

CTaHOK HaCTO/IbHBIH TOKAPHBIH C HAGOPOM MHCTPYMEHTOB [JIsi 3aTOYKM FPaHTOBBIX 3/IEKTPOLOB.

Crynka aratoBas ¢ MECTHKOM.

BloKchl, 3KCHKATOpPBI W1 XPaHEHUs! NPOd M rpanyMpOBOYHLIX OOpa3LIOB, KIOBEThl M MHHLETH AN
006paboTKH HOTOIMTACTHHOK WiH POTOIUIEHOK.

AnexTpoar! rpadHTOBBIC CNIEKTPATILHO-YUCTBIE, THAMETPOM 6 MM.

O0bpasiibl rpaayHpOBOYHbIE.

MNopowok rpaduTossiii Mapku OC.Y.

®oTomiacTHHKM cnekTporpaduyeckoro THna 3C YyBCTBHTENLHOCTBIO 5—10 en. WM Apyrue KOH-
TPacTHbic POTOMATEPHABI.

CnupT 3THI0BbINR peKTHOHKOBaKHbIH TexHudeckui no TOCT 18300 mns npoTHPKH GIOKCOB, BECOB
W AnNapaTypsl.

Mpossutens u Ppukcax no FOCT 10691.0, FOCT 10691.1. lonyckaeTcs NIpUMEREHHE APYTONO KOH-
TPACTHO paboTalolliero NpoABUTEN.

CrannaprHbiii obpasell cOCTaBa PyTeHMs JUISl TPOBEPKH NPaBHWILHOCTH PE3YIbTATOB aHA/IK3A.
(M3menennas pepakumst, Ham. Ne 3).

Nanauue oprumanbhoe IlepenesaTka Bocnpemena
w

© HsparenscTBO craHaapros, 1978
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3. TOATOTOBKA K AHAJIU3Y

3.1. Tlpo6a ans aHann3a JOMKHA ObITh B BUIE NOPOLIKA YaCTHLAMH pasMEpoOM He oonee 0,3 MM.

Ot aHaTM3HpyeMoli Tpobsl 0TOMpaloT HaBecKy B 100 Mr.

Hapecxu npo6, cTaHAapTHOro obpasia W rpalyHpOBOYHBIX 06pa3stoB MOMELHAIOT 3aNpeccOBKOH B
Kparep rpadpHMTOBBIX 3JICKTPOXOB (zmameTp xparepa 3,5—4,0 MM, rTy6HHa 2—2,5 mM). TlpoTuBo3anexTpo-
[IOM CTyXaT rpadUTOBble CTEPXHH JUTHHOH 30—50 MM, 3aTOYeHHLIE Ha YCEYEHHBbIH KOHYC.

32. MipuroToBNEeHHEe FTPaAyYHPOBOYHBIX obpa3uoB

TpaayHpoBoYHble 06Pa3Libl /ISl CIEKTPAIBHOTO aHATM3a TOTOBAT MEXaHMYECKHM MNepeMElIMBaHHEM
TNIOpPOIKOB-NIpuMecel (KBUTMUKALIMH X.4., PA3MEPOM 0,15 MM) ¢ NIOpPOLIKOM-OCHOBOH PYTEHHEM (Macco-
Bast 0N pyTeHHUs He Hizke 99,98 %).

YycTOTy PYTEHHs ONpPEAe/sIOT CNeKTPOrpaduYecKHM METONOM B TeX Xe YC/IOBHMSIX, MPH KOTOPBIX
NpPOBONST aHanM3. IIpuMecH, KOTopble OOHApyXHMBAlOT B PYTEHMM, ONPEAEsIOT METONOM [00AaBOK, a
Hai{IeHHBIE MAcCOBbie JOJM YYMTHIBAIOT TIPH H3FOTORICHHM TPaXyHpPOBOYHbIX OOPa3LIOB.

CHauana TOTOBSIT OCHOBHOM o6pa3eli, U3 KOTOpPOro OTOHMpAlOT HECKOJbKO MpoOG Wisi MpOBEPKH
TOMOTEHHOCTH pacTipe/ie/ieHusl ipuMecei. 3aTeM OCHOBHOM 06pasell pasbaB/IoT PyTCHHEM 1A NIOTy4EHHA
CepHMH M3 LIECTH TPalyHPOBOYHBIX 0Opa3LioB B MHTEPBAJIE MAaCCOBBIX noneit or 0,001 no 0,1 %.

JlonycKaeTcs IPUTOTORIEHHE IPalyHPOBOYHBIX OOPaslIoB APYTHM cnocoboM, obecneynBalOINM yKa-
3aHHYIO TOYHOCTb aHAIH3A.

3.1, 3.2. (Mamenennas penaxuns, Ham. Ne 2).

4. IPOBEAEHUE AHAJIU3A

4.1. CrexTpsl TpaIyHpOBOYHbIX 06pasLioB ¥ Npo6 dororpadHpyloT Ha cniekTporpade npu crenyo-
IMX YCIOBHAX: IMpHHa weaH 0,015 MM, ocBeLlleHHe WeIH TPEXTMH30BBIM KOHICHCOPOM, CHIA NMOCTOSH-

Horo Toka 10 A, sxcnosHis 60 c. MeX3/IeKTpolHoe paccTosiHME 2,5 MM YCTAaHaRIHBAIOT 1 NOANCPXKHBAIOT
NOCTOSHHBIM B Te4eHHE 3KCIIOHHPOBAHHs CIIEKTPOB MO M30OpaXEHMIO Ha NMPOMEXYTOYHOM Auadparme.
DeKTpoll ¢ aHaJM3UpyeMOH NpoboM SRIseTcss aHOMOM. Ilpu onpenejaeHHH NpUMeceH, MaccoBasi [o/s
xoropsix: Pt, Fe, Ti — 6onee 0,01 %; Pd, Mg, Si — 6onee 0,003 %; Rh, Ni, Pb, Au, Sn — 6onee 0,005 %;
Ag, Cu, Al — 6onee 0,001 %; Ir — 6onee 0,025 % oT aBATMTHYECKOH NPOOBI OTOMPAIOT HABECKY B 100 mr
M TIIATeNbHO pacTHpaloT ¢ 200 Mr rpadHTOBOTO MopoliKa B TedeHue 30 MUH. CnieKTphl IpalyHpOBOYHBIX
06pasuoB H Nnpo6 GoTorpadHpyOT B Ayre NEPEMEHHOTO TOKA CHIOH 7—8 A, 3xcnosnums 90 c. Ins
onpeneneHus 6apusi CIIEKTPHl TPATyMPOBOYHBIX OOpasLOB H npo6 ¢oTorpadupyioT npu cune Toka 7 A,
sxcmosuums 45 c. [t onpeleNeHHs OCMMS OT aHAJIMTH4ecKoi npobbi orbupalor Hasecky 400 mr u
TIIATENBHO NepeMelnHBaloT ¢ 400 Mr okucy Meau (CuO) B TeueHHe 30 MUH. CHIeKTpbl rpalyHpOBOYHBIX
06pastioB H Npob ¢ororpadHpyIoT B Ayre NEPpEeMEHHOTO TOKA CHJIBI 8—10 A, skcno3uuns 90 c. Cnekrpbl
¢oTOrpadMpyIOT Ha BHICOKOKOHTPAcTHbIe oTOMAaTepHaibl (IUIACTHHKH, IVIEHKY). ®oromtacTHHKH (do-
TOIVIEHKH) TIpOABISIOT B TeueHHe 5 MMH npH Temneparype nposisuvens 20 °C. IposisnenHbie ¢oronnac-
THHKH 4 HOTOILIEHKH OTMOJIACKMBAIOT B BOA¢, GMKCHPYIOT, TIPOMBIBAIOT B MPOTOYHOI BOIE, BHICYUHBAIOT
H (POTOMETPHPYIOT.
(M3menennan penaxuns, Ham. Ne 3).

5. OBPABOTKA PE3YJIbTATOB

5.1. JIns Bcex mpuMeceii, kpoMe Gapusi, «BHYTPEHHUM CTaHAApTOM» SIRISIOTCS JIMHMH PYTEHHA.

Tpn poTOMETPUPOBAHHH JIMHHUI NpuMeceH YIHTHIBAIOT GoH. UHTCHCHBHOCTD (OHA BLIMHTAIOT H3
HHTCHCHBHOCTH aHAJIMTHYECKHMX JIMHHH NpUMeceii C TIOMOIIBIO XapaKTepUCTHYECKOH KPHBOH.

MaccoByio K00 BCeX NpUMecel ONnpeneisiiorT 10 METOAY «TPeX 3TaJlOHOB».

JUHbI BOJIH aHATHTHYECKHX JIMHHIA M JIMHHI «BHYTPECHHETO CTaHAapTa» NpUBEAEHbI B Tab. 1.

Tabaunua 1

JUTHHa BOJIHBL, HM
OnpenenseMbiii ATEMEHT

AHATHTHYECKOH JIMHMH JIKHHH «BHYTPEHHEro CTaHIapTas
ILtaruna 283,03 283,61
INMawamuit 342,12 338,72
Ponuit 332,30 332,12
Mpumnit 322,07 322,0
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Ipoodanxcenue maba. 1

OnpeniesiseMbiit WIeMeHT

IUTHHA BOSIHBI, HM

AHATIMTHYECKOH JTHHHUU JIHHUN «BHYTPEHHETO CTAaHIAPTA»

3onoTo 312,28 312,05
Cepeb6, 338,28 338,72
Mgleb Pe 324,75 324,35
XKeneso 296,68 296,73
Hukensb 305,08 306,15
Maruui 285,21 284,85
AIOMHHHMI 308,21 308,31
CauHel 283,30 283,61
Kpemuuit 288,15 288,35
Bapwit 614,17 dou

THTaH 307,86 307,66
Ocmuit 315,63 315,07
OsnoBo 326,23 326,65

I
I'panynpoBouHbie rpadMKH CTPOST B KOOpAMHATAX: Ig C—lgl—"p, no ocH abcuuce — lg C (norapudm
]

I
MaccoBO} IO/TH NpUMecel B rpalyMpOBOYHBIX 0Opasliax), 1o OCH OpAMHAT — lgI—"p (;rorapudM oTHOLIEHHSA
¢

HHTCHCHBHOCTH JIWHHH NPHMECH K JIWHMH «BHYTPEHHETO cTaHAapTa»). [Ipu nomoum rpaayHpoBoYHOro
rpapMKa HAXOMSAT MacCOBbIE 1OJIM NPHMeECEH B aHATU3HPYeMBbIX Npobax.

(M3menennan penaxuns, Ham. Ne 3).

5.2. JlonyckaeMbie pacXoXAECHHS PE3YILTATOB NApAUIE/IbHBIX ONIpeieleHMi He AO/DKHbI TIPeBbILATh

3HaYcHMH, yKa3aHHBIX B Tabn. 2.

Ta6auna 2

Maccosas nons npuMecedt, %

Homyckaemoe pacxoxacHHe, %

CXOAHMOCTH BOCITIPOH3BOMMOCTH
Or 0,001 no 0,003 Bxmou. 0,004 0,005
Cs. 0,003» 0,01 » 0,006 0,008
» 0,01 » 0,03 » 0,01 0,02
» 0,03 » 0,1 » 0,02 0,03

(M3amenensan pepaxums, Ham. Ne 2).
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HHO®OPMALIMOHHBIE JAHHBIE

1. PA3PABOTAH ¥ BHECEH Munsucrepcreom nsetHol Metawrypruw CCCP
PABPABOTYHKH
A.K. Jlementses, 1. 1. KopmakeBny

2. YTBEPXJIEH M BBEJIEH B JENCTBHUE Iocranomiennem Focynrapcrsennoro xomurera CCCP no
CTAHJIAPTAM OT ‘04.07.78 Ne 1793

Hamenenne Ne 3 npansTo MexrocyaapcrseRRbIM CoBeTOM IO CTAHNAPTH3AIHM, METPO/IOTHH H CepTHOHKALMH
(mporoxon Ne 10 or 04.10.96)

3apemmcrpuporano Texawdecknm cexperapuarom MI'C Ne 2252

3a llpllll!ﬂ'ﬂe HPOrOJIOCOBAJIH:

HanMmeHoBaHHe ToCyaapcTBa HauMeHoBaHHe HAaLHOHATHHOIO OpraHa 1o CTaHIApTH3ALHH
Asepbaitimkanckas Pecry6mnka AsroccraHzapT
Pecniybnuxa benapych Foccranmapr benapycu
Pecny6muka Kazaxctad Toccrannapr Pecrryonuku Kazaxcran
Peciybiuxa Monnosa MonnoBacTaHIapr
Poccutickas Penepaums Foccrannapr Poccun
Pecny6nuxa TamkuxucTaH TaDXMKTOCCTaHIAPT
TypxMenucrad I'naBHasg rocynapcTBeHHas MHCIIEKHMA TYpKMEHHCTaHa
Pecybnmxa Y3bexucran YaroccraHoapr

3. B3AMEH I'OCT 12228—66 B uacTH pa3a. 2
4. CChUIO9YHBIE HOPMATHBHO-TEXHUYECKHE JOKYMEHTbDI

O6o3nayenne HT]l, Ha KOTOpHIA JaHa CChUIKA HowMmep pa3gena, nyHxra

T'OCT 10691.0—84
I'OCT 10691.1—84
TOCT 18300—87
I'OCT 22864—83

[l A

1

5. OrpaHHYeHHe CpoKa AeHCTBHA CHATO No nmporokoay Ne 4—93 Mexrocyaapcrsennoro CoBeTa no cTahaap-
TH3aIHH, MeTPoJIOTHE H cepTdukanny (MYC 4—94)

6. NIEPEN3JAHUE (gamBaps 1999 r.) ¢ Hsmenennamu Ne 1, 2, 3, yreepikieHHbiMH B HioHe 1984 r., mae
1989 r., dpespane 1997 r. (MYC 10—84, 8—89, 5—97)
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