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B mtTepaType HeOAHOKpaTHO coo6111a11ocb O no11y1,1eHHH 6e3B0Af:l~X 
OKCHXIlOPHAOB 4HPKOHHR H ra!l>HHR. TaK, B.. pa6ore 1.11 AflR CHHTe3a 
MOC1 2 (M = Zr, H!) 1-1cno11b3oea111-1 e3ar..i~o,qeikTe1-1e TBePAblX MC14 1-1 
Sb20s npH 180-320°C B c11a60M TOKe xnopa. KoHe4HblH nPOAYKT co­
AeP*an, no MHeHH~ aeTopoe 3TOH pa6oTbl, 6 - 8% np1-1MeceH M02 
H Sb20s. AnR Zr e' nPOAYKTe peaK4HH, B03MO*HO, HMeeTCR npH~ecb 
Zr 20 8c12 , 06pa3y~111erocR np1-1 TepMH4eCKOM pa311o*eH1-11-1 ZrOC1 2 
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/aHanorH4HOe COeAHHeHHe ra!l>HHR He o6Hapy*eHo/. ZrO Cl2 CHHTe-
3HpoeaH H•nyTeM TepMH4eCKoro pa3110*eHHR KOMnneKCa Zr20Cle• 
• 4CH9CN npH ero HarpeeaHHH e Te4eHHe 2 4 OT 1 o0 c AO 240°C /S/ 

6e3BOAHblH 0Kc1-1xnopHA 41-1pKoHHR BblAeneH TaK*e H3 cycneH3HH ZrC14 
e CC14, o6pa6oTaHHOH ra3oo6pa3Hb1M Cl20 141• Bo ecex cny4aRx,· 
on1-1caHHblX B IlHTepaType, OKCHXIlOPHAHble ll>a3bl Zr H HC 6b111H 
peHTreHOaMOP!l>HblMH. 

HeAaBHO coo6111a11ocb O B03MO*HOCTH BblAeneHHR YilbTpaMHKpo­
KOI1H4eCTB MOC12 1,13 ra3oeoH ipa3~ e np1-1cyTcTe1-11-1 02 1-1 napoe 
S0012151 • 0AHaKo CTpor1-1e AOKa3aTe11bCTBa o6pa30BaHHR COeAHHe­
HHH, OTee1,1a~1111-1x 1l>opMy11e MOC1 2 , np1-1 3TOM He np1-1eoAHI1Hcb; 

AaHHaR pa6oTa HanpaeneHa Ha no11y1,1eH1-1e eecoeblx Ko111-11,1ecTe 
MOC12 H3 ra3oeoro noToKa, COAeP*a111ero npoAYKTbl x11op1-1poeaHHR 
MO 2 c noMOlllb~ SOCl 2 , e np1-1cyTCTBHH K1-1c11op0Aa H 1-13y1,1eH1-1e HeKo­
TOPblX CBOHCTB o6pa3Y~IIIHXCR B 3THX YCilOBHRX COeAHHeHHH. AnR 
cpaeHeHHR paccMaTp1-1ea11ocb noeeAeHHe XIlOPHAOB 4HPKOHHR H rail>-. 
HHR, a TaKme XIlOPHAa H OKCHXIlOPHAa HH06HR, 

METOAHKA 3KCnEPHMEHTA 

CxeMa ycTaHOBKH AI1R CHHTe3a OKCHXIlOPHAOB noKa3aHa Ha PHC.1. 
A30THOKHCilblH pacTeop cooTBeTCTBY~llleroMeTa1111a, Me4eHHblH e c11y-
4ae Heo6XOAHMOCTH paAHOH30TonaMH / 96Zr' 181HC, 95 Nb /' HaKanbl­
ea111-1 Ha nOAilO*KY H3. 0,2 - 0,25 r Keap4eeoro necKa /pa3Mep 
4aCTH4 150 - 200 MKM/, BblCYWHBailH 1-1·np0Ka111-1ea111-1 B Te4eHHe 1 4 
npH TeMnepaType 400°C, KOI1H4eCTBO B3RTOro MeTa1111a COCTaBilRilO 
OT 1·10-7 AO 5.10-4 ·MOilb /e OTAeilbHblX cny4aRx 1-1cno11b3oea111-1 
3KBHMOI1RPHY~ CMeCb MeTa1111oe/. nony4eHHblH MaTep1-1a11 n0Me111a111-1 B 
CTapToey~ 30HY TepMocy6111-1Ma41-10HHOH KOilOHKH /TCK/, npeACTae11R~-
111eH co6oH nony~ KBap~eey~ Tpy6Ky c BHyTpeHHHM AHaMeTpOM 4 ·MM 
H AilHHOH· 100 CM. npeABapHTeilbHO ee np0Mb1Bam1 a30THOH KHCilOTOH', 
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14 omk0'lkO e.oga 

PHC. I • CxeMa 3KcnepHMeHTaJibHOH ycTaHOBKH: I , 2 - 6a.rrnoHbJ c Ar 
H 0 2 , 3 - pacxoA0Mepb1, 4 - noByruKH c Mg(Cl 0 4)2 , 5 - noByJJIKH 

c P205, 6 - THTaHOBblH re-rTep, 7.,.. BeHTHJibHbJe ycTpOHCTBa, 8 .-
6yqiepHbJH o6'beM, 9 - BOJIOKHHCTbJH qJHJibTP, l O - 6ap6oTep c SOCl 2 , 
11 - ne'!b 30HbJ xnopHpoBaHHH, 12 - ne'lb cTapToBoro yqacTKa TXK, 

13 - TepMorpaAHeHTHaH ne'lb, 14 - KBap~eBaH TCK, IS - noBymKa 

C aKTHBHpOBaHHblM yrneM. 

AHCnrnm,1poeaHHOH BOAOH, a1.1eTOHOM H cywHilH B TOKe cyxoro aproHa 
B Te4eHHe 1 , 5 '-I npH 950.°C. . 

npH nony4eHHH OKCHXIlOPHAOB ra3oM-HOCHTeneM c11ym1,,111a raaoeaR 
cMeCb Ar + 0 2 /1: 1 no o6beMy/. AnR ocywK111 CMecb nponycKa111,,1 
1,1epea noeywKH, aanonHeHHble nocneA0BaTeI1bHO Mg(Cl04) 2 H P20 5 : 

nepeA exoAOM e TCK raa-Hoc111Te11b HaCblU1an111 napaM111 S0012 /nap1.11-1-
a11bHoe AaBneHHe 13 Kna/. ~1cXOAR 1,13 HaHAeHHblX B pa6oTe 151 ycno­
BHH eoaMomHoro o6paaoeaHHR MOC12 , aoHy x11op1,,1poeaHHR 1,1 CTapTo­
ewi:i y4aCTOK TCK HarpeeanH AO 350 - 375°C. npoAOI1fflll1Te11bHOCTb 
3KCnep111MeHTa COCTaBilRila OT 15 AO 120 MHH. AnR nony4eHHR xnop1,1-
AOB paccMaTpHeaeMblX MeTannoe raa-HOCHTeilb aproH 04111llla11H OT KH­
CilOPOAa nyTeM era nponycKaHll1R 4epe3 Tll1TaHOBblH reTTep npH 900°c, 
a 3aTeM HaCblU1aI1111 napaMll1 s0012 npH KOMHaTHOH TeMnepaType 1,1 nOAa­
eanH Ha BXOA TCK. MaTep1-1a11 06paa1.1a np1,1 3TOM npeABap1-1TeI1bHO cMe­
w1,,1ean1,1 c 111a6b1TKOM yrnR. X11op1,1poeaHHe senH e Te4eH111e 20 Mll1H 
npH 850°c. 06beMHaR CKOPOCTb raaa-HOCll1Te11R ecerAa COCTaBilRila 
20 CM3 /Mll1H. . 

nocne aaeepweH111R onblTa BblXOA 111 pacnpeAe11eH111e Zr, Hf 111 Nb 
BAOilb TCK onpeAeilRilH CKaH111poeaH111eM y-111311y4eH111R. MaKpOKOI11114eCT­
Ba TeepAblX npOAYKTOB, co6paHHble e aoHe oca>K,qeH111R e TCK, 111ae11e7' 
KanH B cyxoi:i KaMepe (P2 05) 111 nOABepra11111 Xll1Mll14eCKOMY aHa111113y 
Ha coAepmaH111e ranoreHa 111 MeTa1111a /ranoreH onpeAeI1RI1111 apreHTo­
MeTp1111,1ecK111, a MeTann - paA1110MeTpll14eCKH/. 
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nony4eHHble ae~ecTaa 11ccneA0Ban11 MeTOAOM peHTreHo¢a3oaoro 
aHan113a IA11¢paKTOMeTp APOH~2, CuKa-113ny4eH11e/, Aep11aaTorpa¢11-
4ecK11 IAep11saTorpa¢ c11cTeMbl nayn11K, nayn11K 11 3pAeH, 11cnonb30-
aaH COCYA CTenaHOBa, aTMOC¢epa N2, CKOPOCTb HarpeaaHl1R 
5-6 K/M11H/, a TaKme no HK-cneKTpaM /cneKTpoMeTp Specord-80, 
rAP/, CHRTblM a aa3en11H0B0M Macne. 

AnR cpaaHeHl1R 6bln np11roToaneH TaKme npOAYKT no MeTOA11Ke, 
np11aeAeHHOH a pa6oTe 111 : 11cxoAHY10- c~ecb Sb203 11 ZrC1 4 Harpe­
aan11 12 11n11 35 4 np11 215° C a TOKe xnopa 10 11n11 1 00 CM 3/M11H. 

PE3YJ1b TATbl H 06CY)!{AEHHE 

Xnop1,1poBaH1,1e OKCHAOB MeTannoa B npHCYTCTBl1H KHCflOPOAa np1,1-
BOAHflO K 06pa3oaaH1110- Ha TepMorpaA11eHTHOM y4aCTKe TCK nnoTHblX 
6enblX HaneTOB npOTRmeHHOCTblO- 15-20 CM, npH4eM 4eHJpbl 30H ocam­
AeH11R Zr 1,1 Ht OTBe4an11 TeMnepaType 200°c, a Nb- 150°c. np1-1 
yaen114eHHH npOAOnm11TenbHOCTH xnop11poBaH11R BblXOA neTy411X COeAH­
HeH11H cHa4ana poc, AOCT11ran np11MepHo 75% np11 90 MHH 11 Aanee 
OCTasancR npaKT114eCKH noCTORHHblM. C y4eTOM 3Tl1X pe3ynbTaTOB 
B AaflbHeHWl1X Onb1Tax npOAOnm11TeflbHOCTb xnop11poBaHl1R Bb161,1pan11 
paaHoH 90 Ml1H. · 

CornacHo pe3ynbTaTaM X11MH4ecKoro aHan113a a nony4eHHOM npo­
AYKTe B cny4ae COeAl1HeHHR 411PKOHHR COAepmaH11e Zr paBHO 50,1%, 
a Cl - 41, 7% IAflR ZrOCl2 Bb1411cneHo (%).: Zr - 51, 18 11 Cl -
39,84/, a AflR coeA11HeH11R ra¢Hl1R COAepmaH11e Hf paBHO 66,8%, 
a Cl - 27 ,5% IAflR HfOC1 2 Bbl411cneHo (%): Hf - 67 ,23 ·1-1 Cl -
26,74/. 

Ha KPHBblX ATA 1,1 ATrA nony4eHHblX coeA11HeHHH oTMe4eHo 2 3HA0-
3¢¢eKTa /p11c.2/, 0Tae4a10-~11x TeMnepaTypaM 295-315°C 1,1 380-395°C. 
TeMnepaTypa nepaoro 3HA03¢¢eKTa coanaAaeT c TeMnepaTypoH 3HA0-
3¢¢eKTa, OTBe4a10-~ero 11cnapeHl110- B aHanorH4HblX ycnOBl1RX 4HCTblX 
ZrCl 4 1,1 HfCl.4 • no3TOMY nepBblH 3HA03¢¢eKT MOmHo OTHecTH K 1,1cna­
peH1-110- np1-1Mec1,1 MC14 , 11Me10-~eHcR a 06pa34e. TeMnepaTypa BToporo 
3HA03¢¢eKTa cosnaAaeT C TeMnepaTypoH pa3nomeHl1R OKCHXflOPHAOB 
4HPKOHHR 1,1 ra¢Hl1R, np11BeAeHHOH B pa6oTe 121 /380-387°C/, 1,1 no-
3TOMY ero MOmHo OTHecT11 K pa3nomeH1110- MOC12 Ha MCI 4 11 HeneTy-
411H M02 • YKa3aHHH Ha 06pa3oaaH11e npoMemyT04HblX npOAYKTOB co­
cTaaa Zr2 0 3Cl 2 a Haw11x onblTax HeT. 

CornacHo pe3ynbTaTaM peHTreH0¢a3osoro aHan113a nony4eHHb1e 
a TCK coeAHHeH11R Zr 11 Hf - Kp11cTann1,14ecK11e. PeHTreHo¢a3oBblH 
aHan113 yKa3blBaeT Ha Hanl1411e B npOAYKTaX np11Mec11 ZrCl4 11n11 
H!Cl 4 • Ecn11 n11H11H, OTBe4a10-~11e 3Tl1M TeTpaxnop11AaM, 11cKfll0-411Tb, 
TO, Hcnonb3YR rpa¢11Kl1, np11BeAeHHb1e B PYKOBOACTBe 161 , YAaeTCR 
YAOBneTBOPHTenbHO np011HA11411POBaTb fll1H11H Ha A11¢paKTorpaMMax 
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PHC. 2. KpHBbJe ,[(TA H ,[(Tr A: 1 - ZrOCl 2 , 2 - Hf0Cl2· 

np1,1 AOny~eH1111, 4TO 11ccneAyeMb1e coeA11HeH11R - MOCl 2 1,1 0H11 o6na­
Aal0-T poM6114eCK11MH peweTKaMl1. Pe3ynb TaTbl YT04HeHl1R 11HA11411PO­
BaHl1R Ha 3BM np11seAeHb1 B Ta6n. T. 0Ka3anocb, 4TO napaMeTpb1 
peweTKl1 ZrOCl2 paBHbl: a= (0,9687±0,0008) HM, b=,(1,0589± 
± 0,-0009) HM, c = (0,9143± 0,0009) HM; napaMeTPbl peweTKH 
HfOCl2 paBHbl a= (0,9756 ± 0,0008) HM, b = (1,0467 ± 0,0025) HM, 
C = (0,9109±0,0010) HM. np1-1 AOny~eH1111, 4TO Z= 10, B cny4ae 
ZrOCI2 Ppac4• = 3, 18 r/cM 3, 4To YAOBneTsop1nenbHO cornacyeTcR 
c PaKcn. = 3,22 r/cM 3, np1-1BeAeHHb1M11 a pa6oTe 121 • AnR Hf0Cl2 
OKa3blBaeTCR, 4TO Ppac4.= 4,7 r/cM 3 /np11BeAeHHOe AflR Hf0Cl2 
B pa6oTe121 3Ha4eH11e PaKCn. = 4,21 r/cM 3, B11AHMO, 3aH11meHo/. 

B peHTreHorpaMMax 06pa34os, nony4eHHblX HaM11 no MeTOA11Ke /1/ 
YAaeTCR BblAen11Tb HeKOTOPble cna6b1e fll1H1111 /Ha ¢oHe Cl1flbHblX n11-
Hl1H, 0Tse4a10-~11x ¢a3aM ZrCl 4 11 Sb 20 3 , KOTOPble OTHOCRTCR K ¢a-
3e Zr0Cl2/. 
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Ta6mu~a I 
PettTreHorpac!JtttieCKHe xapaKTepucTHKH ZrOC12 tt HfOC12 

ZrOCl2 

Ii' 
n/n 

1 d,HM 
I / d 2 nI<e I / d 2 N• 

(:men.) (pactI.)n/n 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

8 0,99636 I,007 IOO I,066 

IOO 0,90800 I,2!3 DOI I,!96 
{ no r,958 

20 0,69480 2,07! DII 21088 

IO 0,65590 2,324 IOI 2,262 
'· 

72 0,57!66 3,060 III 3,!57 

32 0,4760! 4,4!3 200 4,262 

25 0,45753 
I oir 4,764 

4,777 002 4,785 
I r2r 5,829 

!2 0,4!329 5,855 !02 5,850 
1220 7,830 

20 0,35339 8,007 030 8,027 

l 221 9,026 
!6 0,33264 9,038 202 9,047 

I 

2 

3 

4 

5 

6 

7 

8 

9 

II 50 0,30893 I0,48 3IO I0,47 IO 

II 

I2 

I3 

I4 

I 

6 

HfOCl2 

I/ d2 nkl' 
d,HM (:3Kcn.) 

I/ d2 
(pacti.) 

I 

0,99636 I,007 IOO I,05! 

IOO 0,90250 I,228 00! I,205 
t !IO I,963 

!4 0,69700 2,058 OII 2,!!8 

-~ 24 0,64!70 2,428 IOI. 2,4!8 

60 0,57!66 3,060 III 3,200 

. I I20 4., 702 
30 0,45988 4,728 002 4,820 

20 0;4I329 5,855 I02 5,87! 

I8 0,35339 8,007 220 7,863 

l 22I 9,058 
I5 0,33264 9,038 202 9,023 

60 0,30893 I0,478 3IO I0,368 

I2 0,27798 !2,94! II3 !2,809 

6 0,2763! I3,098 320 !3,106 

IO 0,25779 !5,048 203 !5,048 

5 0,2298! I8,935 4II !8,927 

8 HK-cneKTpax HaWl-1X 06paa1.100, CHRTblX B 0611acrn 600-200 CM - 1 , 

o6bl4HO np1,1cyTCTBOBa111,1 ABe Cl-1JlbHble noJlOCbl, OTBe4alOtql-1e eaneHT­
HblM KOJle6aHi1RM Cf:!_R31-1 M-CI 171 a COOTBeTCTBYIOtql-1X MC14 , 4TO 
CBl-1AeTeJlbCTBYeT O HaJll-141,11,1 B 06paa1.1ax np1-1Mec1,1 MCl4. 0AHaKo np1,1 
XJ1op1,1posaH1-11,1 np1,1 TeMnepaType He BbIwe 350 °C YAaeTCR no11yY1-1Tb 
o6pa3l.lbl, B HK-cneKTpe KOTOPblX OAHa 1,13 nonoc /280-290 CM -l / 
npaKTl-14eCKl-1 1,1c4e311a, a no11omeH1-1e BTOPOH /385-390 cM-1/ oKaaa­
nocb CMetqeHHblM /p1-1c.3/. 81-1A :Haro cneKTpa a 06tq1,1x YepTax .co­
rnacyeTCR C OTHOCRlql-1MCR K 3TOH 0611acT1,1 HK-cneKTPOM, np1,1BeAeH-
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Pttc. 3. HK-cneKTphl ZrOCl 2 H ZrCl 4 a o6nacTH' 600-200 CM -l. 

HblM a pa6oTe ' 41 AilR ZrOCI 4 '. Ta~1-1M. o6paaoM, nony4eHHble peaynb­
TaTbl CBl-1AeTeJlbCTBYIOT O'TOM;4TO B Bb16paHHblX yCJlOBl-1RX npH HaJlH-
41,11,1 B ra30BOH $a3e Kl-1CJlOPOAa o6pa3ylOTCH coeA1-1HeHl-1R COCTaBa 
MOCI2. 

PeaynbTaTbl OnblTOB no cpaBH1-1TeJlbHOMY l-13y4eHHIO TepMocy6111-1MaTo­
rpa$1-14eCKOro noBeAeHl-1R OKCHXIlOPl-1AOB 1-1 XJlOPHAOB paccMaTpHBae­
MblX 3JleMeHTOB co6paHbl B Ta611. 2. np1-1BeAeHHble B 3TOH Ta6111-11.1e 
3Ha4eHl-1R TeMnepaTyp OCamAeHHR TA,Teop. 6b1Jll,1 pacC41-1TaHbl no np1,1-
BeAeHHOMY a pa6oTe 181 ypaBHeH1-110: 

L\H ~ 
T --A, reop. - n. R . T 

Rln( _ 0
) -L\S

5
° 

Vo•tv•l:'o 

rAe MI~ - CTaHAaPTHaR 3HTaJlbnl-1R cy6111-1Ma1.11-11-1, L\S~ - CTaHAapTHaR 

} 

3HTpon1-1R cy6111-1Ma1.11-11-1, V0 -o6beMHblH pacxoA raaa np1,1 cTaHAaPT,HOH 
TeMnepaType T 0 /298,13 Kl 1,1 CTaHAapTHOM Aa011eH1-11-1 P0 /1 aTM/, 
n - KOJll-14eCTBO MOJleH, t v - nPOAOJ1m1-1TeJ1bHOCTb onblTa, R - yH1-1-
aepcaJ1bHaR raaoaaR nocTORHHaR. 3Ha4eH1-1R L\H; 1,1 L\S~ B3RTbl 1,13 
cnpaB04Hi-1KOB 19 ,101 H pa60Tbl /11/ • 

.Ha Ha61110AaeMoro xopowero cooTaeTCTBl-1R 3Ha4eHl-1H TA,Teop. 
1-1 TA AJlR l-1CCJleAOBaHHblX COeAHHeHl,1H CJleAyeT, 4TO HX cocTaB ,3KCil. . . 
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Ha pHc.4 npeACTaeneHW 3aBHCHMOCTH o6paTHWX TeMnepaTyp ocam­
AeHHR OKCHXnOPHAOB paccMaTpHBaeMblX MeTannoe OT noraQH¢Ma 3Ha--4 -7 
4eHHR HX MaCCbl. BHAHO, 4TO B HHTepeane n = 1 0 -10 MOnb 
3TH 3aBHCHMOCTH nHHeAHw. 

Hs Ta6n.2 cneAyeT, 4TO pa3HH4a 3Ha4eHHA TA, 3Kcrr. AnR MOCI2 
H•Nb0Cl3Ha 20-30 K 6onbwe, 4eM e cny4ae TA, 3Kcn. AnR xnoPHAOB. 
no3TOMY npeAcTaenRnocb 4enecoo6pa3HWM npoeepHTb, He yny4waeTCR 
nH pasAeneHHe Zr(HQ H Nb npH HcnonbsoeaHHH oKcHxnopHAOB. 
nony4eHHble TepMocy6nHMaTorpaMMbl npHBeAeHbl Ha PHC. 5. H3 ero 
aHanH3a BHAHO, 4TO HeCMOTPR Ha 6onbWHe pa3nH4HR B neTy4eCTH 
OKCHXnOPHAOB paccMaTpHBaeMblX MeTannoe IV. H V rpynn no cpaBHe­
HHIO C neTy4eCTblO COOTBeTCTBYIOIJ\HX xnopHAOB OlKHAaeMoro noBblWe­
HHR 3¢¢eKTHBHOCTH pa3AeneHHR He npOHCXOAHT Hs-sa 6onbworo 
pa3MblTHR 30H ocamAeHHR OKCHXnOPHAOB. 

AeTOPbl 6naroAaPHbl 4neHy-KoppecnoHAeHTy A,H 4CCP H. 3eape 
H npo¢. 6. AAxnepy 3a MHOr04HCJleHHble o6CYlKAeHHR H 4eHHble coeeTbl. 
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/ 

AoMaHoB e.n. HAP, P6-88-633 
nony4eHHe 6e3BOAHblX OKCHXnOPHAOB ZrOCl2 H HfOCl2 . 
nyTeM oca>KAeHHII H3 ra3oaoil ¢,a:Sbl H H3y4eHHe 
HeK6TOPblX HX CBOHCTB 

B pe3ynbTaTe xnopHpoaaHHII H02 /H • Zr, Hf/ B noTOKe CMeCH aproHa c KH­
cnOPOAOM /1:1 no o6oeMy/, COAep>Ka~eil napbl S0012 npH nap4HanbHOM AaBneHHH 
13 KOa, Ha CTeHKax KBap4eaoil KonoHKH C TeMnepaTYPHblM rpaAHeHTOM nony4eHbl 
6enble HaneTbl KpHCTannH4eCKHX OKCHXnOPHAOB MOCl2 c He6onbWOH nPHMeCb~ MCl4. 
OcYllieCTBneHa.peHTreHorpa¢,HII CHHTe3HpoaaHHblX MOCl2, npHBeAeHbl HX HK-cneKTPbl 
H repMOrpaMMbl, PeHTreHorpaMMbl MOCl2 YAanocb npoHHAH4HPOBaTb B npeAnono>KeHHH, 
4TO peweTKH MOCl2 poM6H4eCl(),le c napaMerpaMH a = 0 ,9687, b .. 1,0589, c .. 
= 0,9143 HM Anll Zr H a= 0,9756, b ~ 1,0467, c ,. 0,9109 HM Anll Hr. lfa aHanH-
3a TeMnepaTyp OCa>KAeHHII pa3nH4HblX xnopHAHblX H OK~HxnOPHAHblX ¢,OPM Zr, Ht. H Nb 
npH H3MeHeHHH KOnH4eCTBa ae~eCTBa OT 10 - 4 AO 10- MOnb H MeHee CAenaH BblBOA, 
4TO B 3THX npeAenax XHMH4eCKHH cocTaB OCa>KAa~HXCII H3 ra30BOH ¢,a3bl COeAH­
HeHHH OCTaeTCII HeH3MeHHblM, PaCCMOTpeHa B03MO>KHOCTb OTAeneHHII napbl Zr-Ht OT 
Nb e BHAe OKCHXnOPHAOB. 

Pa6oTa .e1,1nonHeHa e na6opaToPHH 11AePHblX peaK4Hil OHRH. 

IlpenpHHT 061>eJU1HellHoro HHCTHtyTa 11,!lepHhlX Hccne,11;0BaHHlt. ,l{y6Ha 1988 

OepeBOA O.C.BHHorpaAOBoil 

Domanov V.P. et al. P6-88-633 
Production of Anhydrous Oxychlorldes of ZrOCl2 and HfOCl2 
by Precipitation from the Gaseous Phase 
and Investigation of Their Properties 

The white deposits of crystal I lne MOC1 2 /H = Zr, Hf/ with a smal I Impu­
rity ,of HC1 4 were produced on the walls of a quartz column with temperature 
gradient as a result of chlorination of H02 In the stream of the mixture 
of argon with oxygen (1:lln volume) containing SOCJ 2 vapours under 13 KPa· 
pressure. The synthesized HOC1 2 were described by X-rays, IR-sp~ctra and 
thermograms. HOCl2 roentgenograms were Identified assuming that gratings 
of HOCJ 2 have a rhombic form and a= 0.9687, b = 1.0589, c .. 0,9143 nm for 
Zr and a .. 0.9756, b = 1.0467, c .. 0.9109 nm for Hf, From the analysis of 
deposition temperatures of various chloride a~ oxychlo~~de forms of Zr, Hf 
and Nb for changing compound quantity from 10 upto 10 mol and less It ls 
concluded that·wlthln these I lmlts the chemical composition of precipitating 
compounds remains Invariable. The posslbll lty of separating Zr-Hf vapours 
from Nb as oxychlorldes ls considered. 

The Investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. ' 
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