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MokazaHa BO3MOXHOCTh OJHOBPEMEHHOr0 MPasnMeTPUHECKOro onpeaeneHns MaccoBoii 1011 BO/b-
¢ppama 1 H1OBUA B CNNasBax Ha HUKENEeBOId OCHOBE,

[ns onpeneneHvs Maccosoii 40NV NpUMecein B ocaake BoNbGpamosoil U HUOOWeBoH KucnoT
NPUMEHEH aTOMHO-3MUCCUOHHBIA METOA C UHAYKTUBHO-CBA3AHHOM nnasmoit aproxa (A9C ¢ UCIM).

Babuvesa EsreHus AnexcangpoBHa — WHXe-
Hep meToguyeckoii naboparopuu LIAJ1 OAO
«YMK».

06nacTb Hay4YHbIX MHTEPECOB: XUMWUYECKNIA
aHanu3 MaTrepuanos MeTannypradeckoro
npoussoycTsa.

Asrop 1 nevarHoii paborsi.

Hlaponpoussie cninass, kak npasuio, MHoro-
KOMITOHEHTHBI M IMEIOT CIOMHBI XMMUYECKHH Co-
cras. Ha OAO «4MHK» BrIIIaBasAeTCA CIIAB HAa HAKe-
nesoit ocHose Tuna XH57BKIOTMBJI-BU (mapka
HCBY-BH), copgepmarmii 9,5 % - 11,0 % Bonsdpa-
Ma, 1 % uHuobus, 3 % THTaHA, a TAKKe XPOM, aJI10-
MMHHIT, MOMGaeH, KOGAILT B 3HAUMTE/ILHBIX KOJIH-
yectBax. [Lis onpejiesieHnsa Bojibdpama UMeeTCH
cTaHAapTHAA METO/IMKa BINOJHEHHA H3MEPEHHI
(MBW) permamertupoantas FOCT 12349-83 (1], B
KOTOPOM rpaBUMETPHYECKAN METO AHAIH3A OCHO-
BaH HA TUIPOJUTUYECKOM OCAKACHUH COEIMHEHHIT
BobgpaMa B IIPHUCYTCTBHHM JKEJIATHHA, TPOKAINBA-
HMM M B3BELUMBAHUM Ocaika OKcHa Boasppama (V).
[Tpu 5TOM NOCJIEAHII TPOBEPAIOT HA [IPUCYTCTBHE
CEAYIONMX IIPUMeceit: OKCHIoB ixenesa (1), Tura-
na (IV) , xpoma (VI), mosmbaena (IV), panajus (V).
Huobms (V), ranrana (V). MaccoByio 107110 IIpHMe-
celi OnpeieN AT 'PABUMETPHYECKUM i THTPHMeT-
puveckAM MeTofaMmu. OrnpeaeneHne MaccoBoi 10/
KAXKJAOI'0 KOMIIOHEHTA npuMeceit TpebyeT 3HAYH-
TeJNLHLIX 3aTpaT pabouero BpeMeHH, a TaKkiKe 10po-
rOCTOSILIMX PeakTHBOB: AHAHTHIIMPH/IMETaHa, Ju-
denunnkapbasuia u p.

Llesbio HacToALIEel paboTh ABNAETCA pa3paboT-
Ka MeTOMKH OIpeIeIEH U MacCOBOMH L0JTU BOIb(-
pama rpaBUMeTPHYECKMM METOAOM C Y4€TOM Ollpe-
JleleHrA MaccoBOM OMTH MpUMeceH aTOMHO-9MHC-
CHOHHBIM METO/IOM C MHAYKTUBHO-CBA3AHHOM 1/1as-
MO aproHa, a Tak:e u3y4eHue BOZMOKHOCTH O/IHO-
BPEMEHHOT0 OIIPe/Ie/IEHUA MACCOBOM 10/ HHOOKA.

[TpU rUAPOIUTHYECKOM OCAKIEHWH Boib(paMa
MPOMUCXOAHUT YACTUHUHOE COOCAIKACHHE Heieaa, Ba-
Haaud, XpoMa, MoaubaeHa U IPYrux 2JIEMEHTOB.
HuoGuit B 3THX YCIOBUAX OCAMIAETCH 3HAMUTEIIb-
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HO, YTO CHHIKAEeT TOYHOCTE OITpee/IeHUA MAacCOBOM
JI0JTH BoJIb(hppama.

Jlna ogfHOBPEMEHHOT0 OIpefeIeHUs MacCcoOBOH
Jiomi Bonkgpama 1 HHoGHA B crutaBax Mmapku HCBY -
BU rpenyiomkeH clie VIO anrOpHTM BBITIOTHEHHA
MBMEPEHHIA,

Ocajiok Boak¢ppaMoOBOM ¥ HUOOHMEBOH KHCJIOT, TI0-
JIyHeHHBIH THAPOIMTHHECKHM OCAIKAESHHEM, [TPOKa-
JIMBAIOT, B3BCLIHMBAIOT M CILIABJIAIOT C MMPOCEPHO-
KHCJIBIM KaJIMEM M BbIIEIaYHBAIOT IJIaB B PACTBO-
Pe BUHHOM KMCJIOTEL [ToJIyUeHHBII pacTBOP MCHOJb-
3YIOT A1 ONpeAeIeHUS MacCcoOBOM JJOJIM HNOGHA 1
OCTaIBHEIX ITpHMecei MeTogoM ADC ¢ UCIT [2].

BonbdpamoBas KHCI0Ta HEPacTBOPHMA B CHITb-
HBIX KMCJI0TaX, HO OTAeNeHHe e¢ HUKOrjga He Obl-
paeT KonuvecTBenHeM [3]. Hanpumep, monubaen,
copiepiKalHiica BO MHOTHMX CILIaBax, MoxeT obpa-
30BBIBATH C BOMb(pamMoM CMEIIaHHBIE PACTBOPH-
MBble KomIulekcsl Tura H [P(W,0,),(Mo,0.),].

B CBA3H C 9TUM ITPOBOJAAT OITPEie/IeHHE OCTATOY-
HBIX KOJIMYeCTB BoJibhpaMa B QruibTpaTe, IoJIy4eH-
HOM I10CJIe OT/IeIeHHA BOJIB(PaMOBOR KMCIOThI.

BTI'OCT 12349-83 ana yaepuBaHud BoJibgpa-
Ma B pacTBOpPE PEKOMEH/IyeTCH BHOCHTh HeGobIIIoe
ronudecTBO oprodocopHOil KucioThl. OIHAKO, B
rporecce paboThl ¢ TMTAHCOIEPIKAIIMMHY CTIIaBaMy
6bIJI0 YCTAHOBJIEHO, 4TO MpH gobasiaenuu optodoc-
(popHOit KMCAOTH BRIMafaeT 6eneiii amopd LI oca-
Joxk pocdara THTaHA, COPOMPYIOIINI HA TTOBEPXHO-
CTH COeJMHEHUH Bo/Ib(paMa ¥ HUO6KA, BCJIEICTBUE
YEro pesy/IsTaThl ONpeeIeHUA MacCOBOH [0/ 9THX
3JIeMEeHTOB B (puiisTpaTe 3aHumkaloTcd. [Tostomy B
CILIABAX, COJEPKALIMX TUTAH, BMecTo opTococdop-
HOM KMCJIOTHI ITPeiaraem puMeHeHue (hropucto-
ro aMmmonus. [1pu gobasnennn k puasrpary 10,0 em?
pacTBopa PTOPHCTOro AMMOHMSA C MACCOBOH KOH-
uedTpanmeit 150 r/am? Bonbppam, HHOOMIT U THTAH
HA/IeHHO VIeprKUBAIOTCA B pacTBope. Onpeje/enue
MACCOBOH 101 BoJIbpamMa M HUOOMSA TaKiKe IIPOBO-
parmeropaoM ADC ¢ MCIT.

BuIDOJXHEHME HaMepeHui

Hasecky npo6sl Maccoit 1-2 r cTaim WM criaBa
MOMEINAOT B cTaKaH BMecTUMocThio 600 cM? 1 pa-
cTBOpAIOT B 60-80 cM? cMecH cONAHON M a30THOM
KUCJIOT, B3ATRIX B COOTHOLIEHUN oT 8:1 10 16:1. Pa-
CTBOPEHUE [TPOBOJAT [1PU YMEPEHHOM HarpeBaHHH,
4TO6Bl MCKIIOYUTE MPUIKIIAHUE BOJIB(PPAMOBOH
KHCIIOTBI K CTEHKAM cTakaHa. 3aTeM pacTBOp Ha-
rpeBaloT 10 KHneHud, npuansaior 10-15 cm® asor-
HOM KHCJIOTH! M HATPEBAIOT JIO BBIZAEIEHMS MKEJATOr0
ocajika BoJb(paMoBoit kucnoTel. Eciti ocasiok co-
XpaHseT 3e/JeHbli UBeT, mpuausaiT e 5-10 cm?
a30THOM KHMCJIOTHI M TPO/IO/DKAIOT HArpPeBaHHe.
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PacTBOop BBINAapusaloT 10 o6béMa, paBHOro
10-15 em?, IpUAMBaIOT NpPH NepeMenIuBaium 5 cm?
pasbaeneHHo# 1:1 conaHON KHUCIOTHI ¥ ropsayei
BOJbI 1o 06'béMa 150 eM?, cHOBa HArpeBaloT 40 Ku-
eHust, nprnBanT 20 cm? pacTBopa xeraTuHa ¢
maccoBolt koHUeHTpauuei 10 r/am® 1 BeigepxmBa-
10T B TEIUIOM MecTe B Tederue 1 - 2 4. (Ipu MmaccoBoit
none monubaena 6osee 1 %, pacTBOp BbIAEPKUBAIOT
BTeueHne 12 4 nns 6osree MOJHOIO BRIACICHHA BOJIb-
dpaMoBOH KMCIIOTHI).

Ocagok BojIb(HPaMOBOI KUCIOTHI OT(PIILETPOBSI-
BalOT Ha INIOTHOM (DHUIIBTPE, TpoMerBatoT 10-12 paa
pasbasneHnoi 1:100 ropsivell conaHON KUC/IOTOM.
PUILTPAT MCHOIb3YIOT A1 OIPEAe/IeHUA MacCoBOM
JI0JTH OCTABLIEroCHd B pacTBOpe BoJb(pama.

OcaloK NOMEINAOT B TPOKATeHHBIH 10 TOCTOAH -
HOI Macchbl IJIATHHOBLIN THTE/h, OCTATEM BOJIb(ppa-
MOBOH KHCJ/IOTHI, [IPHUCTABIIHE K CTEHKAM CTaKaHa,
OTTHPAIOT KyCOYKOM (PMIIBTPA, CMOYEHHBIM pasban-
JIeHHBIM 1:2 pacTBopoM aMMHaKa, ¥ ITPHCOeAnHA-
10T K OCHOBHOMY OCa/IKy B INIATHHOBOM THIJIE,

Oca/10K BBICYLLIMBAIOT, 030/IAI0T, OTTOHAIOT KpEM-
HMIA, TPOKATHMBAKT NPH Temnepartype (800 £ 50)°C
J10 TIOCTOAHHOM MacChl ¥ B3BEUIMBAIOT OCAJIOK OK-
cu10B BoJibpama (IV), Huobus (V) u npumMeceii ase-
MEHTOB.

Janee ocajlok CIJIABAAIOT € 5 T TMPOCEPHOKHC-
JIOro Kasiud, rae pactsopaoT B 30 cM? pacTBopa
BHHHOM KMCIOTHI C MACCOBOH KOHUEHTpauurei 200
r/am®, pacTBOp NEPeHOCHAT B MEPHYT0 K0J10Y BMECTH-
mocTeio 100 em®, nonuBaloT Bojloit 10 MeTkH. TTouy-
HEeHHBII PACTBOP UCIIONL3YIOT AJIf ONpeae/IeHus
MAaCCOBOM 10JIM TPUMecei: Hnobus, Xxpoma, Moau6-
JieHa, TUTAHA, JKeJIe3a, BAHALHUA U IPYTHX 9JIeMEH-
TOB ATOMHO-2MHCCHOHHBIM METO/IOM C MHAYKTHBHO-
CBA3AHHOH IJ1a3MOM aproHa.

K ¢uasrpary, ocraBureMycs Iocjie OTHeNeHnA
BoJib(ppaMoBolt 1 HHOGUEBOM KUCJIOT, MPUJIXBAIOT
5 em® opTodocdoproiil kucsoTer uian 10 em® pacTso-
pa ropHcTOro aMMOHMA € MACCOBOH KOHIIEHTpa-
et 150 r/aM?, ecnn cTalb HIM CIUIAB CONEPIKUT
TuTaH. 3atem npuausant 20 ev® pasbasieHHOMN 1:1
CepHOM KUCIOTEL ¥ BLINAPUBAIOT PACTBOP 0 eé ra-
poB. OXJIaxIeHHbIE COJIM NepepPacTBOPAIOT B BOJIE,
PACTBOP ITEPEHOCAT B MEPHYIO KOJI0Y BMECTUMOCTLIO
100 em®, 10IMBAIOT BOJOH /10 METKM U MCIIOJIL3YIOT
JUIS OTIpe/lene HUA MaCCOBOH 101 HHOOUA U BOJIL(-
pamMa aToMHO-9MHCCHOHHBLIM METOJIOM.

MaccoBylo JIoJ110 2JIEMEHTOB ONPEJEA0T 110 rpa-
JIYHPOBOYHBIM rpacukam. [pagyupoBounsble rpadu-
KM CTPOAT N0 CTAHJAPTHBIM pacTBOPaM a/IEMEHTOB.
MaccoByro 10110 HHOGHA ONpPeeIAIT KaKk CyMMy
MaccoBOI oM a1eMeHTa B PUILTPATE U B OCAJIKE.
MaccoByio 10110 Bolb(paMa ONpeeIdioT TaKKe,
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CYMMUPYS MacCcoBYIO ZOJIIO 2JieMeHTa B (punsTpare  3uposasel ['CO, cunrernyeckue cmecH (FCO H8s,

M B OCa/IKE, C yYETOM MAaCCOBOM JI0/IM pUMecHbIX 31e-  H14B co cTaHapTHBIM PACTBOPOM HHUOGHS) M ITPO-

MEHTOB COIVIACHO ITPUBEIEHHOH BBILLE METOJHKE. OBI CILUIABOB, PE3VILTATHI U3MEPEHHI IPUBE/ICHLI B
INo npeioxeHHOM MeTouKe GblIK rTpoa”aay-  Tabu.l, 2.

Tabnuua 1
PeaynbTaTthl onpeeneHus MaccoBoi aonu sonstpama

Homep | MpuHsitoe onopHoe | Maccoean aons | Maccosas aons| CymmapHoe 3Hayenne| S, S, C]
CO, CC,| aHauyeHue maccoBoil | BonbdpamaB | Bonbthpamas MaccoBou 4oNK

npobbl | gonu Bonbpama, % | dunsrpare, % ocagke, % sonbctpama, %
H 98 3,07 0,03 3,10 3,13 0,049 | 0,11 0,06
H 88 6,05 0,15 597 6,12 * * 0,07
CC1 13,47 0,11 13,41 13,52 0,083 | 0,M1 0,05
Mpoba 0,09 10,27 10,36 * . x
crnnaea
HCeY
CC2 8,26 0,15 8,09 8,24 * * .

8, , - CpeaHee KBagpaTMYHOE OTKNOHEHWE, XapaKTepulyioulee NOBTOPREMOCTE BAMHWMHOIO aHanusa (napannensHbix onpesenexuiy;

S,, - cpeaHee kBaapaTtUYHOE OTKNOHEeHWe, XapakTepuayiollee pasbpoc cpegHux aputhMeTU4ecKUX PesyrnbTatos equHUYHOr0 aHanuaa
oTHocuTenbHO obLLero cpeaHero 3HauYeHun,

¥ - KONWHECTBO PesynsTaTOB MAMEPEHWA HEeAOCTaTOMHO ANA CTATWYECKOro aHanwuaa,

W - oueHKa cMCTeMaTUHecKoN NOrpeluHoOCT METOAUKU aHanWaa, oHa HeaHauuma Ha coHe cny-aiHoro pasbpoca.

Tabnuua 2
PeaynkTatbl onpeaeneHns MaccoBoi Aonu Huobua
Homep | MpuHaToe onopHoe | Maccosas aons H1oBus Maccosas nons CymmapHoe 3HayeHue
[CO, CC |aHa4yeHue maccoBoun B ounerpare, % H1MobunA B ocaake, % MaccoBoi Aonu Huobwsa, %
aonv Huobus, %
H9s 0,82 0,12 0,69 0,81
CC3 0,50 0,03 0,41 0,49
CC4 0,50 0,10 0,38 0,48

Taxum 06pasom. 0KA3AHA BO3MOIKHOCTE O/(HO-  JICJICHHA MaCCOBO# JI0JIM IPUMECEH B 0CA/IKE BOJIb-
BPEMEHHOT0 OITPeIe/IEHHUA MACCOBOI 0/ BOb(pa-  (hpamMoBoil U HUOGHEBOI KMCJIOT.
Ma 1 HHOGHA B CIIaBax ¢ MacCoBOH AoJiel Huobusa Pazpa6oTaH NpoeKT HOPMaTHBHOIO JJOKYMEHTA
z0 1 % rpaBUMETPUYECKHM METOI0M. Ha MBH maccoBoii j1o/i1 Bofbgpama rpasBuMeTpH-
ATOMHO-9MUCCHOHHBIN METOA C MHAYKTUBHO-  YECKUM METOAOM B JIEFMPOBAHHBIX CTAJIAX U CII/Ia-
CBA3AHHOMN IJ1A3MOM aproHa NpUMeHeH JUISl onlpe-  Bax Ha HUKEJIeBOH OCHOBE, COAePIKaLNX HHOOHI.
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METOD FOR GRAVIMETRIC DETERMINATION OF TUNGSTEN IN NICKEL ALLOYS IN PRESENTS OF
NIOBIUM
Babicheva E.A.

It is shown that the gravimetric determination can be used for contents of tungsten and niobium in
nickel alloys.

The method of atomic-emisson spectrometry with ICP is used in the analysis of admixtures in tungsten
and niobium acids precipitate.
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