YIK 669.294:543.06:006.354 Fpynna B5%
FOCYALAPCTBEHHBHE CTAHAAPT COIO3A CCP

HUOBHUMN
CinexTpanbublii MeTon onmpejescHus Bodabppama
U MoJkGaeHa FOCT
Niobium. Spectrai method for the determination 13385.6—89

of the tungsten, molybdenum

OKCTY 1709

Cpox peitcterg ¢ 91.01.91
no 01.01.96

Hacroamuil craygapT ycTaHaB/AHBaeT CHEKTPadbHBIE METOH oIlpe-
JeJsieHusi BoJibpama u Moaubaena ot 0,002 g0 0,05%.

MeToa ocHOBaH Ha 3aBHCHMOCTH HHTEHCHBHOCTH CHEKTPajibHbIX
JUHHH BoJbdpama ¥ MoJuOAeHA OT UX MACCOBOH J0JH B aHaJU3U-
pyeMoll npoGe npu Bo30yxAeHUH CIEKTpa B Ayre MNOCTOAHHOIO TOKA.

1. OBUIME TPEBOBAHHSA

[.1. O6wwue TpeboBauus k meroxam aHagusa —no ['OCT 18385.0.

2. ATINAPATYPA, MATEPHUAJIbI U PEAKTHUBLI

Crextporpad mudpakuuonnsiii JPC-13 ¢ pewerkoit 1200 mrp/vm
(KOMIIeKTHAsT YCTAHOBKA C YHHUBEPCAJbHBIM LITATHBOM H TPeXJIHH30-
BBHIM KOHJEHCOPOM).

HeTouHuK [OCTOSIHHOTO TOK4, o0ecneuyuBaioOlidi HanpskeHue He
Menee 260 B u cuay Toka 20 A.

IMeur mydesnbHasd.

Muxpodoromerp Tuna M®P-2 yjau anaaoryuHOro THOA.

Yamkn njaaTnHOBBlE, KBapueBble HJIH ajylil0BBe.

Becrl anaautHyeckue,

Becwl TopcuoHHEIE.

Ipucnocobienre aAs1 3aTOYKH TPaQUTOBBIX 3J€KTPOJOB.

Crynka o nmecTuk HHOOHEBBle HJIH araToBLIE.

Crynka ¥ HeCcTHK IJIEKCUTJIACOBBIE,

Hzpanne oduuuanbmoe Ilepeneyatka sociipeieHa

*

© HagarenncTBO cTagaaprcs, 1990
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IOCT 18385.6—89 C. 2

SaekTpoAnl rpadurobbie Mapku OCY 7—3 puamerpom 6 MM ¢ yr-
ay6jenneM gHaMeTpoM 4 MM M ray6HHON 3 MM (HUXKHHE).

Dnekrpoan rpadurtoBeie Mapkn OCY 7—3 numamerpom 6 MM, 3a-
TOYeHHble HA KOHyC ¢ IMIolajgKofi guameTpom | MM (BepxHHe).

[Inactueku ¢ororpaduueckue 9X 12 cm tun Il uam anajoruunsle,
ofecneunBaiouiie HOPMaJbHbIE NOUEPHEHHS AHAMHTHYECKUX JHHWUH.

Cepebpo xsopucroe, X. 4.

Kamu#t ceproxucasili no F'OCT 4145, o.c. 4.

Boasdppama (VI) oxuce no TY 6—09—397.

Moaubpena tpexorucp no TY 48—19—134, u,

Huobus naTHOKHCh (CHEKTpanblo-uuctas).,

Kucnora coasinass no 'OCT 3118, pas6asnaennas 1:1.

IlposiButear no FOCT 10691.1.

durcax: HaBeCKH CepPHOBATHCTOKHCHAOrO HaTpus Maccoit 300 wu
20 r xnopucroro ammonus no 'OCT 3773 pacreopsior 8 700 u 200 cm?®
BOJBI COOTBETCTBEHHO, IOJYYeHHbIE pAacTBOPH CIHBAIOT M JOBOAST
obuuit o6vem mo 1 M,

Cnupt 3THNOBHI pexTHdHKOoBaHHBE TexHuueckdit no 'OCT 18300.

3. NOATOTOBKA K AHAJIH3Y

3.1. IlpuroroBaenne ocHoBHoro o6pasua cpabuerusi (OOC), co-
nep:xamero 19% monubrena n 1% Boabdpama (B pacuere Ha Macco-
BYIO joni0 MoaubfeHa H BOJb(PAMA B CMECH METAJNJHUYECKAX HHOOUSA,
MosubneHa u BoJAbdpamMa) Ha OCHOBe HSATHOKHUCH HHOOHMA., Hameckn
OSTHOKKMCH HHoOus maccod 2,8038 r, 0,0300 r oxucm Moaubaena u
0,0252 r okucu BosbdpaMa AepeTHPaloT B HHOOGHEBOH CTYIKE NOA CJ0-
eM cnupra B Tteucnue 1,5—2 u (pacxox cnEpTa HA OJHY ONEPANUIO
30 cm?). CMech npocylIHBAIOT NOA HHPpaKpacHOH JaMmoi A0 1OCTO-
SIHHOM Macchl.

3.2, IpuroroBnenue o6pasuos cpasuenusa (OC)

O6pa3snsl cpaBHEHHS TOTOBAT M3 OCHOBHOTrO 006pasna CpaBHEHHS
nocjeaoBaTeTbHEIM pasGaBieHHeM TNSTHOKHCHIO HHOOHS, He conep-
¥Kaulefi Moaubzena u BoabdpaMa (FTHCTOTY OCHOBH JJisi NPHIFOTOBJE-
HHA 06pasioB CPABHEHHS! KOHTPOJHPYIOT CHEKTPAJBHBIM METOIOM (Me-
TOZOM OGABOK) ), TEpETUDaHI>M CMECH B MIOKCUTTACOBOH CTYIIKS 101
cjoeM cnupTa B Teuerue 1,5—2 y (pacxos coupra Ha OZHY ONEPalHIO
30 cm?®) u mpocymnramoT noa HHQPakpacHOR JaMmoH A0 MOCTOSHHOM
Maccel. MaccoBas joaa Moak(neda u Bodsdpama B ¢Opasnax cpas-
Henus (B DPONEHTAX) B paciere Ha COAepKAHMe METajlJa B CMECH
MeTaloB (Ipu Macce CMeCH METadJoB 2 ') H BBOAHMBIE B CMECH
HaBECKH NATHOKKCH HHcOMs u pasbamiasieMoro ofpas3na yKasaHb B
Taba. 1.

33. Ilpuroronaedne 6ydpepHOsl cMecH

bBydepuyo cMech, conep:xkamyio 709% xaopucroro cepeGpa u 30%
CEPHOKHCIOTO Kadnsg: NepeTHPAIT B CTYNKE HABECKH YKa3aHHHIX Be-
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C. 3 TOCT 18385.6—89

mects. [losyyennyio cMmech XpaHAT B ILVIOTHO 3aKPHITOH CBETOHENpPO-
HHIaeMoll mocyje.

Tabnunal

Macca HaBeckH, I
OGosnauneqane obpas- Macconas aons
Ua cpaBHeHHSA KaXJIoi 43 npHMe-
ce#l, % NATHOKHCH HHOGHS pa3GaBageMoro o6pasua
0OCl! 0,05 2,7180 0,14301 (O0QC)
0oc2 0,02 1,716 1,1444 (OC1)
QC3 0,01 1,4305 1,4305 (OC2)
0C4 0,005 1,4305 1,4305 (OC3)
0C5 0,002 1,7166 1,1444 (CC4y

4. NPOBEJEHHE AHAJIU3A

HaBecky cTpyxku HHOOHst Maccofi 0,5 I IpOMBIBAIOT COJSIHOHA KHC-
JOTOH B CTEKJAAHHOM CTAKaHe NpDH HarpeBaHuu. KHcaoTy cauBalor,
[IDOMBIBAIOT CTPYKKY AHCTHAJHPOBAHHOH BOAOH M chnHpPTOM (pacxon
coHpra Ha onHy omepauuio 3 cm?®). [IpoMBITyI0 CTPYHKKY nmoMellaioT
B JIATHHOBYIO YAIIKY U [IPOXAJUBAIOT B My(ese 10 NOCTOAHHOH Mac-
chbl, MocTeneriHo noswetad TeMmmepatypy ao 800°C. Mz ! r nuobus
HOJIKHO noJyunThess 1,43 r© naTHokucH Huobus. [lonyuenHylo nsaTu-
OKHCb THIATeJbHO NepeTHparT, oT0upaloT or Hee Hamecky 200 mr u
nepeTHPAIoT B IJCKCHIIACOBOH CTylNKe ¢ HaBecKoit maccoil 100 mMr 6y-
depnoii cmecu. [ToaroroBnenus# o6pasew NIOTHO HAGHBAWT B yray6-
JIeHHs1 TPeX HUXKHHX 3JeKTpoAoB. M36LITOK MarepuaJna, BHICTYNAIOMUM
Bbillle BepXHEH KPOMKW 3JIeKTPOJd, OYHINAIOT mmnartejaeM. DJIeKTPOn ¢
006pasuoM YCTaHABAHBAIOT B 3JEKTPOJOAEpIKATEIb IITATHBA H MEXAY
3THM W BEePXHUM 3JIeKTPOAOM 32MKUTaloT AYTY MOCTOSHHOIO TOKa, NpH
3TOM HOAAepIKHBAIOT TOK AYIrH paBHH (152=0,5) A, MexsIekTpoaHoe
paccTosiHie JOJXKHO ObITb 3 MM, 3Kcnosunus — 30 c.

Mupeke ImKanabl AJHH BOJH cHeKTporpaga ycTaHaBJIHBAOT Tak,
4ToOBI yuacToK cliekTpa 430 HM 0Ka3aJjcs B CeDEHHe CIeKTPOrpaMMbl.

Te xe onmepamuyu, 3a HCKJAOUEHHEM NEpeBoJa B ISTHOKUCH, BBIIOJ-
HAOT ¢ KaXAhM 13 00pa3lon cpaBHeHHs.

5. OBPABOTKA PE3YJILTATORB

5.1. B kaxjgoii n3 cnekrporpamy (oToMeTpHpoBanyeM HaXOIAT
TIoyepHeHHe aHAJUTHUECKHX JHHHIA MoJubpeHa HJAH BoJbbpama
(Siz4) 7 doHa psgoMm c aunuedl (S;) M BBHMHCASIOT PA3HOCTh NoYep-
vernii (AS=S8,.,—S,). [To Tpem 3HaueHusim AS;, AS,, AS;, nosayues-
HBIM [I0 TPeM CcNeKTporpamMmam, CHATHIM AN Kaxjaoro obpasua, Ha-
X0AAT cpenHee apudmeruueckoe 3HaueHne (AS).
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rocr 18385.6—89 C. 4

AnanuTHyeckHe JIMHHH H OGJAacTH CNeKTpa AJs H3MepeHHs (oHa
npHBefeHb B TabJa. 2.

Ta6numa 2

Cnpenensiemblt Iuanason onpenensempx| AHamuTHYeckas Ju- @oH cnekTpa, o6-
NeMeHT KOHUEHTpauu#, % Hud, 11“’:‘: BOJIHBY, | jacTh AAMH BOJH, HM
MonuGnen 0,002—0,01 429,32 >429,32
Monu6aen 0,01—0,05 426,93 >426,93
Bosastpam 0,002—0,01 429,46 <429,46
Bosbdpam 0,01—0.,05 426,94 <426,94

ITo pesyabratam (oTOMeTPHPOBAHHS CHEKTpOB 0OpasLoB cpaBHe-
HHS CTPOAT rPaiyHpOBOUHEYU rpaduk B KoopauHartax lg C—AS, rae
lg C — noraputdm MaccoBoil mosau MoJjubaeHa uiau Bosabdpama B 06-
pasue cpaBrHenus. MaccoByio nomaio moaufieHa wiaum Bodbdpama B
o0pasue HaxXOAAT N0 pe3y/bTaTaM (POTOMETPHPOBAHHA TPEX CHEKTPOB
IpH IOMOIIH IpalyHPOBOUHOrO rpaduka.

PasHocte HanboJsibliero U HAaHMeHbLIEIO U3 pe3YJbTATOB TpeX ma-
pasjeJbHBIX ONpefe/]eHdl He JHOJIKHA NPEBHINATH 3HAYEHHH a0COJIOT-
HBIX JONYCKAEMEIX PACXOXKIEHHH, YKa3aHHBIX B TalJ. 3.

Ta6Gauuna 3

OnpenensseMH 3JeMeHT Maccosasa goast, % A6co;l$lg;:n§glzfzxieuoe

0,002 0,001
Moau6gen 0,010 0,004

0,050 0,015

0,002 0,001
Boabhpam 0,010 0,004

0,050 0,015

Eciu B chnektpax ocHOBH 00pasunoB cpaBHeHHs HMeeTcsl ciaabas
JIHHHSA ONpeiesIIeMOro 3JIeMeHTa, TO NPH MOCTPOEHUH TpafiyHPOBOYHO-
ro rpadHka BHOCAT NMONPaBKy Ha 3HaYeHHe MAacCOBOH ROJH ompeje-
JeMOro 3JieMeHTa B OCHOBe. BHeceHHe NONpaBKU AOMYCTHMO JHIIb
IpY YCJOBHH, YTO TO 3HAayeHHE He IpeBBIIIAET YCTAHOBJEHHOTO I
MeTO0Ja HHMZKHero npefeJsia onpejueseHHus.

5.2. TlpoBepKa NpaBHUJbHOCTH PE€3YyJbTAaTOB

OauH U3 anaJus3HpyeMbix o6pasuoB IpOBepPsSEeMOH CEpHH IePeBo-
IAT B HATHOKHCh (cM. pa3g. 4). K HaBecke NATHOKHCH HHOOHS Mac-
coii 0,5 r pobasasior HaBecky maccoit 0,5 r Broporo obpasna cpas-
Helinst (IJsi mePBOHAUYAJLHO HAalfeHHOH MaccoBOd A0JH MoaHOaeHa
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C. 5 TOCT 18385.6—89

HJIH BoJbdpaMa B aHanusupyeMom obpasue, pasHoii 0.019% uau mMedb-
weil) WJIH HaBecky Maccoit 0,5 r mepsoro o6pasia CpaBHeHHS /s
MaccoBolft goin Meaubiena B aHaauszupyemom obpasue 0,01—0,039%.
Cyech TL(aTeNbHO MepeTHPAIT B IUIEKCHUIIACOBOH CTYIKe MO CJ0eM
CIHpPTA (PAcXOX CHMPTA HA OJHY OMEPALMIO 3 cM®), BHICYUIHBAIOT MO
HHGPaKpacHoll TamMmol H aHAJH3HPYIOT NO pasf. 4, 5.

Ananusel npaBHIbHB, €ciu A TMepBOH cMecH obpasua u pobGas-
KH, 34 BbLl1eTOM [OJCBHHBI NMePBOHAYAJBHO HaHAeHHON MaccoBoll mo-
ai B obpasue, noayueno (0,0100,003) %, a ans BTOpoii cMecH
(0,025=0,005) % monuGaena nau Bosibppama.

Ecou pesyabTaThl BHIXONAT 3a yKa3aHHbIE Npefesbl, TO KOHTDOJb
NP&BHJIBHOCTH pPe3yJbTATOB AHAJM30B MOBTOPAIOT, YBEJHUHBAS uIiC-
JIO HapafedbHblX onpeneseHiid 1o wectd. Iloayyennbie cpennue 3na-
UYCHHS JAOJXKHBI ObTh: JJS NEPBOH CcMecH (0,01%=0,002) %, aas sTO-
poit ecmecu (0,025+0,004) %.
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HHPOPMAUNHOHHBIE NJAHHBLIE

. PABPABOTAH W BHECEH Munucrepcreom meraanypruy CCCP
PASPABOTUYHUKH

A. B. Eawrun, JI. H. duaumonce, A. A. Huxntuna, B. I'. Muc-
kapbanl, J. C. baunosa, A. C. Tepexora

. YTBEP)XJAEH U BBEIJEH B JEWCTBUE IocranoBicHneMm
lFocynapcreennoro komutera CCCP no ynpaBJieHHI0O KauecTROM
NpoAYKUMH ¥ cranaapram or 11.12.89 Ne 3644

3. BBEJLEH BIHEPBbBIE

4. CCbIJIOYHBIE HOPMATUBHO-TEXHHYECKHUE JOKYMEH-

Tbi
OGou e;‘::;‘:f‘(}(:’:':‘ﬂ](: “CTOPhil Howep ny-isra

'OCT 3118—77 Pazn. 2
TOCT 377312 Pasn. 2
FOCT 414574 Pasn. 2
[OCT 10691.1—84 Pasn. 2
TCCT 1830087 Pasz. 2
T'OCT 18385.0—79 1.1

TY 6—09—397—75 Paszn. 2
TY 48—19—134—8&5 Pasa. 2




