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PerueHue psma aHanuTH"leCKHX aalla"l Tpe6yeT 6biCTporo OTlleneHHSI 

6e30THOCHTenbHb!X KOnH"leCTB TpeXBaneHTHb!X TpaHcypaHOBblX H pellK03e

MenbHblX 9neMeHTOB OT COIIyTCTBYIOWHX IIpOllYKTOB SillepHblX peaKUHH, TaKHX, 

KaK ypaH, HeiiTyHHH, rrnyTOHHH, raqlHHH, UHpKOHHH, HH06HH H CKaHJlHH• CywecT-

BYIOWHe MeTOllbl 'laCTO OTnH'IaiOTCSI nH60 MHOrOCT8llHHHOCTbiO, nu6o CBSI-

3aHbl C IIpHMeHeHHeM Bb!COKOI'O COneBOI'O tiJoHa, 'ITOe B KOHe"'HOM C'leTe, 

3aTpyllHSieT rrpHI'OTOBneHHe TOHKOCnOHHblX a -HCTO"'HHKOB. Ha OCHOBe llBH-

/1/ 
Hb!X pa60Tbl HaM rrpellCTaBnSinOCb B03MOlKHbiM peiDHTb 9TY 3alla'ly, 

HCIIOnb3YSI pacrrpellenHTenbHYIO XpOM8TOI'patlJHIO C TeTpa6yTHni'HIIO<iJoc$op

HOii KHCnOTOH (TofcJ>K) B Ka'leCTBe HeiiOllBHlKHOH tlJa3hl. 

OrrpelleneHHe ycnoBHH paalleneHHSI cyMMhi 9neMeHTOB rrpoBollunocb 

MeTOllOM pacrrpellenuTenbHOH 6yMalKHOH xpoMaTorpa$HH Ha 6yMare BaT-

MaH-1. By Mara rrporrHTbiBanacb 0,5; 0,1 H 1M pacTBOpaMH TEf<I>K. 3niO-

upoBaHHe rrpoBOllHnocb HNO H HC/0 • flpellBBpHTenbHblMH onhiTaMH 6hino 
-3 4 

ycTaHoBneHo, 'ITO TOnbKO rrpuMeHeHHe 0,5M pacTBopoB TEfci>K noaBonSieT 

9$$eKTHBHO pa3llenSITb pellK03eMenbHb!e 9neMeHThi, II09TOMY BCe O!Ib!Tbl 

rrpoBOllHnJiCb rrpH TaKoii KOHUeHTpaUHH TEf<I>K. PeaynbTaThi OIIhiTOB rrpell

cTaaneHt>J Ha pUC)'HK8X 1 H 2. Ha OCHOBaHHU rronyqeHHbiX H JlUTepaTypHrlX 

/1 I Jl8HHblX 6blnH BU6paHbl ycnOBHSI J]nSI p83J]elleHJISI CnO)hHOil CMeCJi 9lle-
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I~ ,, ,, 

MeHTOB Ha KonoHKe us uennron03bi MapKH "BaTMaH anst xpoMaTorpa~un". 

Uennronoaa npeaBapuTenbHO nponHTbiBanacb 0,5M paCTBopoM TEf<I>K 

B aueTOHe H. BbiCYUIHBanacb Ha B03AyXe, OepeA paooTOH KOnOHKa npOMbi-
2 

Banacb paoo'IHM pacTBopoM. PaaMepbi KonoHKJI 70 MM x 12,6 MM • OpuMep 

paaaeneHHH ITOKa3aH Ha pHC, 3, HaAO OTMeTHTb, 'ITO CKaHAHH cneayeT 

BCneA sa HTpHeM, 'laCTH'IHO C HHM nepeKpbiBastCb, LfeTKO Bb!pa)KSHHbiH ITHK 

cKaHAHst HaonroaaeTcst TonbKO npu KoHueHTpauustx HN0
3 

> 8 M. TaK KaK npH 

OKncneHHH Np H Pu 'laCTO npuMeHsteTcst cepe6po, B pa6oTe ObinO npo5e

peHo ero noBeAeHne B Tex )Ke ycnoBnstx. 0Kaaanocb, 'ITO cepe6po Boo6me 

He CMbiBaeTCst C KOnOHKH npH nrooOH KOHUeHTpaUHH KHCnoT, 'ITO IT03BOnsteT 

nerKo BhiAenstTb ero us npoayKTOB aeneHHst. To, 'ITO Am H Cm BbiMbiBa

roTcst BMecTe c eaponneM, aaeT B03MO)KHOCTb ucnonb30BaTb Eu B Ka'leCT-

Be HHAHKaTopa Anst onpeaeneHHH XHMH'IeCKOrO Bb!XOAa TpeXBaneHTHbiX 

TpaHcypaHOBbiX sneMeHTOB, Eu H Am aocTaTo'IHO xopomo MO)KHO paaae

mtTb 6yMa)KHOH xpoMaTorpa~uea, npnMeHstst 0,5M uno 1M TEf<I>K B Ka

'ISCTBe HeiTOABH)KHOH ~a3hi (puc. 4). Cno)I{HbiH xapaKTep aaBHCHMOCTH 

Rf = [[ HNO ] 
3 

u B cnyqae 

C KOMITneKCOOOpa30B8HHeM C 

B8HHeM rHApOOKCOKOMnneKCOB 

Zr H Hf Rf=f[HCIO ]cBst3aH B 1-M cny'lae 
4 

NO - rpynnaMH, a BO BTOpOM - c oopaao-
3 

Zr H Hf • 

l1cnonb3YH OITHC8HHYID MeTOAHKy, yaanocb nony'IHTb a -HCTO'IHHKH 

Am u Cm c paapemeHneM 30-40 K9B, a TaK)Ke BbiAenuTb Zr H Hf 

c coaep)KaHueM Sc He 6onee 0,11 o/o, PaaaeneHne cyMMbi sneMeHTOB Ha 

KOnOHKe H3 uennron03bl, nponuTaHHOH TEf<I>K, KOTOpast stBnsteTCH BOAO

paCTBOpHMbiM XenaTOOopa30BaTeneM, IT03BOnsteT HaAestTbCH, 'ITO ITOAOOHbie 

KOMnneKcoo6paaoaaTenu MoryT obiTb ucnonb30B8Hhi anst aHannTH'IeCKHX 

paaaeneHHH c npuMeHeHHeM uennrono3hi B Ka'leCTBe HOCHTenst. 

ABTop 6naroaapeH A.C.nnemyKoaofi sa noMomb B npoBeaeHHH onbiTOB, 

6 

fluTeparypa 

1. IO,C.KopoTKHH, PaauoxHMHst, 13, 1, 137 (1971) 

PyKonucb nocTynuna B H 
20 anpenst 19' 
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Ha KonoHKe H3 uennronoshi MapKH "aaTMaH anR xpoMaTorpa~HH". 

,3a npeaaapHTenbHO nponHThiBanacb 0,5M pacTaopoM TEfcPK 

e H BbiCyiimBanacb Ha B03AyXe, nepea pa60TOH KOnOHKa TipOMbi-
2 

a6o'IHM paCTBOpOM, Pa3Mepbl KOnOHKH 70 MM X 12,6 MM , npHMep 

HR TIOKB38H Ha pHC, 3, Haao OTMeTHTb, 'ITO CKBHAHH cneayeT 

HTpHeM, 'IBCTH'IHO C HHM nepeKpbiBBRCb, LleTKO Bb!pa:>KeHHbiH TIHK 

Ha6nroaaeTCR TOnbKO npH KOHUeHTpaUHRX HN0
3 

>BM. TaK KaK rrpH 

HH Np H Pu 'laCTO npHMeHReTCR cepe6po, B pa6oTe 6bWO rrpoae

o noaeaeHHe B Tex :>Ke ycnoaHRX, 0Kasanocb, 'ITO cepe6po aoo6me 

aeTCR C KOnOHKH npH nro60H KOHUeHTpaUHH KHCnoT, 'ITO TI03BOnReT 

biaenRTb ero H3 npoayKTOB aeneHHR. To, 'ITO Am H Cm BbiMhiBa-

ecTe c eaponHeM, aaeT B03MO:>KHOCTb HcrronbsoaaTb Eu B Ka'leCT-

KaTopa anR onpeaeneHHR XHMH'IeCKOPO Bb!XO}:Ia TpeXBaneHTHbiX 

aHOBhiX sneMeHTOB, Eu H Am aocTaTO'IHO xopowo MO:>KHO pasae

Ma:>KHOii xpoMaTorpa~Heii, npHMeHRSI 0,5M HnH 1M TEfcPK B Ka

HenOABH:>KHoii ~a3bi (pHC, 4). Cno:>KHhiH xapaKTep saBHCHMOCTH 

[HNO ] 
3 

H B cnyqae 

eKcoo6pa3oBaHHeM c 

PHApOOKCOKOMnneKCOB 

Zr H Hf Rf=f[HC/0 ]cBR3aH B 1-M cnyqae 
4 

NO 
3 

- rpynnaMH, a BO BTOpoM - c o6paso-

Zr H Hf • 

TIOnb3Y51 OTIHCaHHYID MeTOAHKy, yaanOCb nony'IHTb a -HCTO'IHHKH 

Cm c paspeweHHeM 30-40 KSB, a TaK:>Ke Bbit:~enHTb Zr H Hf 

:>KaHHeM Sc He 6onee 0,1 %, PasaeneHHe cyMMbi sne~eHTOB Ha 

H3 uennron03bi, nponHTaHHOH TEfcl>K, KOTOpag SIBnReTCR BOAO

HMbiM xenaToo6pasoBaTeneM, nosBonReT HaaeRTbCR, 'ITO noao6Hbie 

C006pa30BaTenH MOPYT 6hlTb HCTIOnb30BaHhl anSI aHanHTH'IeCKHX 

HHH C npHMeHeHHeM uennron03bl B Ka'leCTBe HOCHTeng, 

BTOp 6naroaapeH A,C,nneruyKOBOH sa TIOMOWb B npoBe}:leHHH OTib!TOB, 

6 

nHTepaTYpa 

1. IO,C.KopoTKHH, PaaHoXHMHSI, 13, 1, 137 (1971). 

PyKonHCb nocTynHna B H3AaTenbCKHii oTaen 

20 anpeng 1972 roaa. 
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