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MEXTOCYIAAPCTBEHHB 1 CTAHIAPT

PEJAKO3EMEJIBHBIE METAJLIIEL 1 X OKUCH
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Rare-earth metals and their oxides. 23862.28—79
Method of determination of molybdenum and tungsten

MKC 77.120.99
OKCTV 1709

IHocranosnennem Iocynapersennoro komurera CCCP no ecranaapram ot 19 okradpa 1979 r. Ne 3989 zara sseaenns

YCTAHOBJIEHA
01.01.81

OrpanMuenne cpoka AEHCTBHS CHATO N0 OpPoTokony Ne 7—95 MexrocylapecTBEHHOTO COBETA MO CTAHIAPTHIAIAM,
meTpoaoruu u ceprudukanun (MYC 11—95)

Hacrogmmii cranmapt yeraHapianpaeT (POTOMETPHICCKHHM METOI ONpeeicHHS MOMuGIeHA 1 BoMbd-
pama (o1 2+ 107* % 10 3+ 1072 % Kaxmoro) B peKO3eMENbHEIX METAIAX H MX OKHCAX (KPOME LEPHA H €T0
JBYOKHCH).

MeToo ocHOBAaH Ha TOCTICIOBATEIBHON 3KCTPaKIHH XTopodopMOM OKPAIICHHEX KOMIIICKCHERIX
CORTHHEHHUIT MOTHNOIEHA HIH BOMh(DpaMa ¢ THTHOMOM ¢ MOCTAEIYIONINM H3MepeHNeM OTITHIECKOH TII0T-
HOCTH 5KcTpakToB. Cooep:KaHHe MONHOISHA H BoNb(paMa HAaXOIAT M0 TPagyHPOBOYHEIM IpaiHKaM.

1. OBOINE TPEBOBAHWNA

1.1. Obume TpeboBaHHSI K MeTOny aHamu3a — 1o I'OCT 23862.0—79.
2. AIIITAPATYPA, PEAKTUBH U PACTBOPHBI

DorosaexkTpokonopumMerp OHK-56 WM aHATOTHYHEBLH.

IInuTRa SMeKkTpHYecKad.

Konbsr MepHBIe BMecTHMOCTBIO 100 1 1000 cm?.

Kon6nl KoHHY9ecKHe BMecTHMOCTEIO 100 cM3.

TIHnerkn BMeCTHMOCTBIO 1, 5 1 10 cm3.

Boponku nenmrelbHbe BMECTHMOCTBIO 30—75 M3,

Kucnora comgras mo T'OCT 3118—77, x. 4., KOHIIeHTpHpOBaHHAasg 1 pa3daBiaeHHas 1 : 2.

Kucnora cepnag o I'OCT 4204—77, x. 4., pasbasncHHag 1 : 4.

Bogopomna nepokenn mo I'OCT 10929—76, x. u.

Harpua ranpookucs no F'OCT 4328—77, 4. 0. a., 2 Monb/nm? pactsop.

Iunk-muTroN (3, 4-TMMEPKANTOTONY0 1A IIMAKOBAS COJIb), 4. 1. a., PACTBOP ¢ KOHLEHTpanyeii 10 r/ms’
B 2 MOMEB/M> pacTBOPE THIPOOKWUCH HATPHS, TOTOBHATCS B IIeHb YHOTpeOIeHA.

CMech pacTBOpa IMHK-TUTHOMA C COMSTHON KUcaoToi: K 300 cM? pacTBopa comsTHOI KHCIOTH, pa3bas-
neHHOi 1 : 2, mpunuBaoT 25 cM? pacTBopa ITHHK-TATHONA, TIPH 3TOM TIOMyJaeTcs TOHKAS MYTh TUTHOMA.

Voepon yervipexcutoprereiil mo F'OCT 20288—74, 4. 1. a.

Kucnora dropucropomoportas no I'OCT 10484—78, x. 1.

Turan Merawnaeckuit Mapku BT 1—00.

Turan (III) cepHOKNCIHIL, pacTBop ¢ KOHIeHTpanmei 10 r/myv3. 1 I MeTaXmmdecKoro THTaHA pa-
CTBODSIOT IIpU HarpesaHud B 100 cm? cepHOl KucaoTel, pasbasneHHOH 1 : 4, ¢ goBasneHueMm 2 o3
(PTOPUCTOBOTOPONHON KMCIOTH, TOTOBAT B I¢HDL YIIOTPeOIeHHS.

HN3aanne ogmuuaibHoe IlepencuaTka Bocnpemena

Hzadanue ¢ Hamenenuem No 1, ymeepycdennmm 6 anpeae 19852 (HYC 7—85).
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AMMOHIA MoanGaeHopokucabi o I'OCT 3765—78, x. 4.

CraHzapTHBIH pacTBOP MOMMONEHA (3aIIacHoi), conepxammii 1 mr/cy’ monnGaena: 1,840 T momnbne-
HOBOKHCJIOTO aMMOHHS pacTBOPSIIOT B BOJIE, PACTBOP TIEPEBONIST B MEPHYIO KOGy BMecTHMOcTBio 1000 e,
TOBOIAT BOTOM IO METKH U TIEPeMelnIBaloT.

Pactsop MonnGoeHa, comepxamuii 10 Mxr/cM3 MoOmHGIEHA, TOTOBAT B IeHb YIIOTpeGneHHs pasbas-
JIeHHEM CTAHIAPTHOIO pacTBopa Bonoil B 100 pas.

Harpuit Bonspamoporrcisiii no I'OCT 18289—7%,

CTaHJapTHEIA pacTBOp Bolk(paMa (3anacHoii), comepskatii 1 MT/cM Bombghpama: 1,7941 1 Bomwhpa-
MOBOKHMCIOTO HATPHS PACTBOPSIOT B BOJE; PACTBOP NEPEBOMNAT B MepHYID Konby BMecTHMocTho 1000 s,
IOBOIAT BOTOM IO METKH M IICPEMEIITBAIOT.

PactBop Bonb(pama, comepKalmui 10 MKr/cy® Bobbpama, TOTOBAT B IeHb YIIOTpeOIeHHS pa3ban-
JTeHHEM 3alacHOro pacTBopa Boxoi B 100 pas.

Pasn. 2. (Mamenennas pegagnmst, Mam. No 1).

3. ITPOBEJEHUE AHATTH3A

3.1. HaBecky aHaTH3HpyeMOi TpoShl Maccoi 1—0,1 T (B 3aBHCHMOCTH OT COICPKaHHA OIIPCICIACMEIX
3NEMEHTOB) MOMEINAT B KOHHYECKYIO K00y BMecTHMOCTRIO 100 oM, 1o6aBasgior 5 cM’ KOHIEHTPHPO-
BaHHOH COMTHOH KHCHOTHI, 3—4 KaIbiH TEepPOKCHIA BOOOPOIA H PACTBOPSIIOT IIPH HarpeBaHmm. Ilocme
MOJIHOTO PACTBOPESHHA IIPOOLI PacTBOP KHIIATAT OO0 MNPCKpPaIlcHHA BRIICICHHA IIY3EIPHKOB KHCIOPOIA,
OXIAKIAKT 10 KOMHATHOH TeMIEpaTyphl, TO0ABILI0T 25 ¢M> CMECH pacTBOpa LIMHK-THTHONA C COISHON
KHCIOTOM, IepeMeIMBAT. PACTBOD BRIAEPKHBAIOT B TeueHHe 30 MHH, IIepPHOIHICCKH e PEMEIIIHBAS €T0.
3areM pacTBOP TIEPEBONAT B ACAHTCIBHYIO BOPOHKY BMECTHMOCTEIO 50—75 ¢, moSapisioT 5 cm® deTHIpex-
XJIOPHCTOTO YITIEPOOA M SKCTPATHPYIOT KOMILIEKC MOTHOIEHA C TUTHOIOM, BCTPIXMBad BOPOHKY B TEUEHHE
2 muH. Iloce paccanBaHHS XUIKOCTEH OpraHMdecKii cloi QUARTPYIOT Yepes Cyxoil (HIBTP B KIOBETY C
TONIIAHOM TOIMOMAIEro cBeT cnogd 10 MM (BOOHLIH CHOH OCTABIAIOT LA OMpPEHCACHAA Bodbphpama).
OmnTHYECKYIO TUIOTHOCTH M3MEPSIOT Ha (hoTosmeKTpoKonopuMerpe PIOK-56 mpu A, g630 oM. B KagecTse
pacTBOpa CpaBHEHHI HCIOIL3YIOT TETHIPEXXITOPHCTHI yTaepon. OMHOBPeMEHHO C AHATH30M HPOOH Tepes
BCE CTAIHH AaHAIH3a IIPOBOOAT KOHTPONBHBIN ONBIT HAa peakTHBHEL llolyicHHOE 3HAYCHHS OIITHYCCKOM
ILTOTHOCTH KOHTPOIBHOTO OITBITa BETHTAIOT M3 3HAYEHHS ONTHISCKOM ITTOTHOCTH HCITRITYEMOTO PacTBOpa.
3HadYeHNE ONTHICCKOH TIOTHOCTH PAacTBOpPa KOHTPOJBHOTO ONETa He TOKHO npesbnnarth (0,03, B mpo-
THBHOM CJIV9ac PCaKTHBEI 3aMcHAIOT. Maccy Moan0IecHa HAaX0mAT 110 TpaTyHpOBOYHOMY rpadHKY.

3.2. IlecTpoenne rpaayaposounore rpaguEa

B xoHMYeckMe KonbH BMecTIMocThIo 100 cm? BBOmar mo 0,2; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cm? pacTBOpa
MonubneHa (cogepsxamero 10 MKr/CM3 MOTHOIeHa), nodasngor 25 oM cMecn PACTBOPA HUHKIUTHONA C
COMAHOM KHCIOTOH, IepeMelIHBaioT. PacTBop BHOepKHBAKT 30 MHH, IepPHOIHYCCKH MIEpeMEIIHBAg ¢Io.
3arteM pacTBOP TIEPEBOTIAT B METHTETRHYIO BOPOHKY BMECTHMOCTRIO 50—75 ch3, moGaBIsIOT 5 oM deTHpex-
XJIOPHCTOTO YITIEepona M 3KCTPArupyioT KOMIIIEKC MOMUOIEHA ¢ THTHOIO0M, BCTPAXHUBAd BOPOHKY B TeUe-
Hue 2 yuH. Ilocne pacciamBaHHS KHIKOCTEH OpraHMYecKHil clioil QUIBTPYIOT Yepes cyxoil (HIBTp B
KIOBETY C TONMIMHOM MOTMOMIAIOIIETO CBET cnod 10 MM B H3MepSIOT ONTHICCKYIO INIOTHOCTD Ha (hoTO2/ICK-
TPOKONIOPUMETDE IIPH A, 9630 HM. B KadecTBe CpaBHEHHA UCIIONB3YIOT YETHPEXXIOPHCTHIN YIJIEPOLI.

B omHy 13 Kol BBOIAT BCe PEAKTHBEI, KPOME pacTBopa MonudieHa (Hy/lIeBoil pacTBop). 3HAUCHHE
OINTHIECKON IIIIOTHOCTH HYJIEBOIO PAcTBOPA BEMHUTAIOT H3 3HAYEHHI ONTHIECKNX ILIOTHOCTEN PacTBOPOB
KA. M3MepeHHe MOBTOPAKT MATh Pa3 M3 HOBBIX IMMOPIHA pacTBOpa.

Ilo monyueHHBIM OTAaHHEIM CTPOST I'PAIyHPOBOYHBIH Ipad@MK, HaHOCS HA OCH OPIHHAT 3HAYCHHS
OITHIECKOM IITOTHOCTH, 4 Ha OCH abCIIHCC — MACCy MOJTHOIEHA B MKT.

OraenapHBIe TOYKH rpadQHKa IIPOBEPIIOT He PEKe OJHOIO Pasa B MECHII.

3.3. BonHuIH c10# mociae KCTPAKIIHH MOTHOICHA IMOMEIIA0T B KOHHICCKYIO KO0y BMECTHMOCTEIQ
100 cm3, ymapmgator mo £ 10 em3, goBasagior 25 cM® KOHINEHTPHPOBAHHON CONMSHOHN KHCAOTH, 10 em3,
pacTBOpa CepHOKHCIOTO THTAHA, BEIEPKHUBaIOT Ha BoagHoH Oane mpm 70—80 "C B teueHme 10 muim,
10GaBnAoT 2 cM3 CMECH pPacTBOpa LIMHK-IHTHONA C CONAHON KHCI0TOH W HarpeBaloT B TedeHue 10 MuH.
PactBop OXIaKIAKOT M0 KOMHATHOHM TEMIICPATYPHI, MEPEBONAT B ICIHTCILHYI) BOPOHKY BMCCTHMOCTBIO
50—75 cM3, DoGaBIHIOT 5 ¢M3 YETHIPEXUIOPUCTOrO YINIEPOda W SKCTPArHpyIOT KOMILIEKC BolbdpaMma ¢
IATHOIOM, BCTPSIXHUBAg BOPOHKY B TedeHHe 2 MuH. ITocme paccmanBaHNI KMIKOCTEH, OpraHMIeCKHI CMoi
(PHIABTPYIOT Uepe3 CYX0oH (QHALTP B KIOBETY C TOAIIHHON MOITOIIAINIEro cBeT caod 10 MM H M3MepIIoT
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OITHYECKYIO IUIOTHOCTD Ha (DOTOIEKTPOKONIOPHMETPE IPH A, g630 1M, B KagecTBe pacTBOpa cpaBHEHHA
HCIIONB3VIOT YeTHIPEXXIOPHCTBIA YIIEPOLI.

QIIHOBPEMEHHO ¢ aHAIM30M NpPOoOBl Y4epe3 BCE CTalHM aHANM3a IIPOBOIAT KOHTPOJBHBIH OIBIT Ha
peakTHBHL. OnTHYecKas ITOTHOCTh KOHTPOJILHOTO PAacTBOpa HE HOLKHA MpeBwirarh 0,02, B IPOTHBHOM
CAyIae 3aMEHIIOT PEAKTHBRHL

ONTHIECKYK TUIOTHOCTE KOHTPOIBHOTO PACTROPA BEUHTAIOT M3 3HAUCHHMS ONITHYECKOH MIOTHOCTH
HCTHITYEMOTO pacTBopa. Maccy BonkhpamMa HAXOIAT IO TPATyHPORBOTHOMY TPaQHKY.

3.4. Ilocrpoenne rpaayaposounore rpagpuea

B KoHH"ecKHEe KOAOH BMecTHMOCTIO 100 cM? BBOmaT 10 0,2; 0,5; 1,0; 1,5; 2,0; 2,3; 3,0 cM? pacTBo-
pa Bosnbdpama (comepxantero 10 mMxr/cm?® Bonbbpama), noGapngior 25 cM’ KOHUEHTPHPOBAHHOMH COMS-
HOI KHcHoTH, 10 cM? pacTBopa cepHOKICTIOro THTAHA, BEIIEDKHBAIOT Ha BoMsgHOI Sane npu 70—80 °C B
teyenne 10 Mun. 3aTeM n0GaBIAI0T 2 ¢M3 CMECH PacTBOpa LIMHK-IHTHONA C COIAHO KHCIOTOM M HAarpeBa-
1ot emme 10 MHH. PacTBOp OXTAXKIAIOT N0 KOMHATHOH TeMIIePaTYPHI, TIEPEBOIAT B JeAUTENLHYI BOPOHKY
BMeCTHMOCThI0 50—75 cM?, ToBaBmMIOT 5 cM? HeTHIPEXXIOPHCTOTO YIEPOIa M SKCTPATHPYIOT KOMILIEKC
BOTR(paMa ¢ JUTHOAOM, BCTPIXIBAS BOPOHKY B TeueHHe 2 MUH. TTocie paccnanBaHms XHIKOCTe i opTraHi-
9ecKHil cloi (PWIETPYIOT Yepes CyXoi IIBTP B KIOBETY C TOMIIMHON MOTMONIA0IIero ceeT cnod 10 MM n
H3MEPAIOT ONTHYECKYIO ITIOTHOCTD HA (POTORNEKTPOKOJIOPHMETPE NPH A, 9630 M. B KagecTBe pacTsopa
CPABHEHHS MCIIONbL3YIOT YETBIPEXXJIOPUCTHIH YITIEPOL.

B ommy 13 xomnb BBOIAT BCe PECAKTHBEL, KPOME pacTBopa Bolb(paMma (HyJIcBoi pacTBop). 3HAUCHHC
OTITHIECKOH TIAOTHOCTH HYJTEBOTO PACTROPA BREIUMTAIOT M3 3HAUYEHHUH ONTHISCKHX TNIOTHOCTER PACTROPOB
wkansl. ITo noay4eHHBIM JTaHHBIM CTPOAT IPATYMPOBOYHBLIA IpadyMK, HAHOCH HA OCH OPIHHAT 3HAYCHMS
OTITHIECKO TIIOTHOCTH PACTBOpa, 4 Ha oCH abCITHce — Maccy Bombgpama.

OrenbHBIE TOYKH rpadHKa MpoBEepAIOT He Peke OJHOTO Pa3a B MECHIl.

4. OBPABOTKA PE3YJIBTATOB
4.1. MaccoByio momo MoTHOICHA HiIH BojIbdpaMa (X) B IPOIEHTAX BEYHCIAIOT 0 (hopMyJe
x="0 0,
i
e m;— Macca MonubIeHa (Bonb(hpaMa) B obpasiie, HalIeHHAd 10 TPaTyHPOBOYHOMY IPa(hHKY, MKT;
# — Macca HABSCKH aHAMHM3HPYCMOHM IIPOOHI, T.

4.2, PacxoxIeHHA pe3ylbTaTob IBYX MapanielbHEIX ONpeIeIeHHI HIH Pe3yIbTATOB IBYX aHATH30B He
IOOJCKHBIL IPEBHIIATH JOITYCKASMBIX PACXOXICHMH, YKAa3aHHLIX B TalIHIIE.

MaccoBas momst mombiaena (Boibdpama), % HomyckaeMoe pacxoxmeHme, %
2-1074 1-1074
5-1073 1-1073
3-10°2 5-1073
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