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s —— k¥4 HNOy; o——k#f HNO, s ——7kAH4E HNO;;  o——7k#8 HNO,
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Table 1 Distribution coefficient of extraction of niobium with fresh TBP

. KA R ¥R B /mol. 17 EHHERTMBEIERE Dy
¥ < HNO, KF U 1.0mol/1 TBP-IE 42 1.0mol/1 TBP-#iih
1 0.5 2.6%x1072
2 0.5 0.005 0.0270
3 0.5 0.005 0.42 8.4x107*
4 1.0 3.8x10°¢ 2.1x1067%
5 1.0 0.005 0.0285
8 1.0 0.005 0.42 1.2%X1072
7 10 0.107
8 10 0.005 0.0278
9 10 0.005 0.42 4.0x107%

%, fF Dy WM. FEEREMENK, HDBP fE4ksid: By R MRy H.MBP,
T HMBP JLSEAZERGE; $hb5h, £E 10 mol/I HNO,Hs HDBP A H A A RoMBil, FEHK
B30, 4 A W3 in . X PEARE SRR T HDBP lA k& . '

Dy, WBEZER KIS BB WA R, 78 0.5 F1 1.0 mol/1 HNO,rh 4R fy TBP 2
geRt, KSR 0.05 mol/l KF i} Dy, S ARMHLUHERES D B & 0.42
mol/1 U WM Dy Belif FEX A FIA MM AT, Do BEIR B BB (LM A —F fE10
mol/1 HNOs th3EH4GE, ML Dy BRs &4 0.005 mol/l KF BHEMR; & 0.42
mol/1 U [it Dy, B, F-HuXLE@m] 558k TBP FMBHMAE—B (R . AR FH,
AT EEMTEE F I, Dy ARMBRIKRERZWE. BT Fivgamk s, #5857 WK
BIGEH, BRPREREEDE AR FHFE . WHERBPEALRIAGSMY, ¥
BAER, o, (RRBRERS, FIRE—H, PEFARKHEL XBAER, & Dwk



. 32 .

AR, mE 1 — 370K 1 BALAEH, ERKRAERPEEF R, HER 10°~10'Gy iy
TBP BRI D (£ 5x107°) KWL R E BRI A B Dy (0.027) /b, XW 68 & BT 4
il HDBP 5 F A E 34 MR, HEBHRE AR, A&k HDBP ik Ew, #aT F-
e r, Bl Dy, X3,

1E 0.5—10 mol/l HNO,JEE N, 5x 10 °mol/l HDBP ZERARH Dy, E K, 1.0 mol/l
TBP # R Dy KJLEE—T B, 87 x10°Gy fi) 1.0 wol/L TEP sl 8 £ 5y
HDBP #k BT 5x107°mol/l, W& Dy, R¥iL45%, ik & F% VD3P f1 TBPRA
FHBGRR A R R, A AERUE R M,

2. HiluhREERTH
HFAIT B2 TOP 47 HL 4 JB 0.1 mol/I HNO, 71 0.5 mol/I NaOHUL Wik, WMl

AP E R “Nb GHER S, SRAITFER2M3 . F IUME P i S TRt
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£ 2 E—kBEERAEHAM, H0.1mol/1 HNO,
Table 2 The first washing organic phase with 0.1 mol/l HNO,

MR A AR R BUG B A LA BE T A BB S B 5 Y
H M M WEAE/Gy

1 mol/1 HNO, 1 mol/l1 HNO,;+4-0.005mol/1 KF
1.0mol/t TBP-TE+ k% 1x10% 53 13
(£ 1 mol/l HNO,FF-) 1.44%10* 62 23
5.78 X 10* 78 33
7.2%X10° 100 100
1.0mol/1 TBP-#£iH 0 51 7
(% 1 mol/l HNOsmEF'%) 1X103 45 20
1.44x10* 81 19
5.92 x 10* 83 36
7.37x10° 90 91

0.5mol/1 HNO, 0.5mol/l HNO;+0.005mol/1 KF

1.0mol/1 TBP-4iif - 0 54 7
(£50.5mol/l HNO, T L) - 16 1"
1.44% 10 . T8 21
6.06 x 10* 81 40

7.51 % 10° 100

10 mol/l HNO, 10mol/l HNO,--0.005 mol/! KF

1.0mol/1 TBP-Hi 0 15 ' 9
(£10mol/1 HNO, Fi %) 1% 10° 28 33
1.48x10* 48 35
6.01 x 10° 45 33

7.48x10° 100 100
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#* 3 HIREELAE YA, FH0.5mol/l NaOH
Table 3 The second washing organic phase with 0.5mol/1 NaOH

MARRABEREHENRE R REH R AET N ¥,
A Bl iR & /Gy
1 mol/I HNQ, 1 mol/1 HNO;+¢.005mol/1 KF

1.0mol/l TBP-FE+ 4% 1x10° 2.5 2.2
(% 1 mol/l HNO,F-F ) 1.44%10* 3 2
5.78 x 10° R 2
7.20x10° 2
1.0mol/1 TBP-#ii 1xind 4.3 2
(£ 1 mol/t HNO, T F#) 140 x 10 3 1
5,04 % 10* 3 2
7.37%x10° 3 1

F LA R W ND B a0 bR L08R BT SR IR TR A BLAH IR R S i

M 2513 FH, 0.1mol/l HNOBEHIGBRZE, HEEMBAIRKE TBP AHL MAUL%E
MREE, £ 0.5 mol/l NaOH #igfE, HIMPEBEMNTND B4, $H B FR-—K
Ko

BARBEEESET Dy BRHA, FXt Dy BRHWLREEGAE , "AbER
g TBP ZEEER Dy, 38 Miy EZRKER TBP jf%fF =42 — HDBP 5| &Y, XTR%
FefiEr#p(4n HBLP), HAREEM, 3 Dy ZWRREA K. (LRRKEER: B A BBt
%, ARERREAIMPRIFIRRE BN BEREEZ —,

3. $EX5EMEY TBP ERSE IR0
- BFZE T, Bfeh S8R 7 < 10°Gy #y TBP-4Ejh A 1 mol/1 HNO,vp ZEHUHR S RE ,
HRIITHRAL

F 4 H EAEERATBPAlmol /1 HNO.H ZEH HI M
Table 4 The effect of molybdenum, zirconium and uranium on the

extraction of niobium from 1 mol/l1 HNO, with irradiated TBP

B BRI A B A & BRIk B /mol - 17!

HERTBP LR ERME/Gy D
a e B Jo vk B u Zr Mo "
) 0o 0 0 0.273
7% 10° 1.0%3?/’1%%%?;;&@ - 0.42 0 0o 0.013

P——— 0 5%10 5X10°° 5.10
{#20.5mol/l HNQ, 0 0 0 0.0123
TiL22) 6x10° G £ 0 5x107° | 5x107 0.537
7% 10° mﬁ?ﬁﬁ%{‘%?ﬁ%ﬁ"‘s 0.42- 5x 107 5x 107 0.122

* EARHERAENR, BEAMROTBRERD, KRHEEM.

IWEIEREFEN . HEE 7x10°Gy /5 TBP-JEil A 1 mol/l HNOgp3EBER, i
Dy, TR k4 &% 5x10"*mol/1 Mo, 5x10"*mol/1 Zr $J 0.42 mol/l Ul}, Dy, HhH
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Hh s 10 LA L, ERIGEXMITET f %
By, ={5x10"°mol/1 Mo %} TBP ZB¥E W 1~
J, Mi>5x10"*mol/l Mo M{# TBP ZEHL 42 4
i, 5F 4 HERUAMET, Ak, BRITKET
HAREE T EBREEPIRBHZW, SR THE
5. Ji1.0mol/l TBP-1Eim W HMMIEER
[R¥: iy HDBP J\ 1 mol/l HNO;HZEM4E, 4
kA A A G HL A B e (HDBP)<<1x107°
mol/l i}, 1gDy,—lg c(HDBP)FE{LIHh B H 28K
%, &% M//h, WHATBP .5 HOBY 2 i KR
HPRE, SITEOSRERTBLE M. 4
HDBP ¢ A 1< 10 %wol/1 i, B Ial 380 & i
55, WXk HHPFELE 5x10"°mol/l Mo i,

{f TBP F1HDBP [a] §9 ) ip [5] 2% BL 1R BA . 3 55
i HDBP kBRI, Dy, Ro3IMEEEXR . BTLA
NGk, XEHEREEG TBP RN M HhE
2HHAE, ‘

4. AEBYS DlIXFER
EXCND HBB

¥ K 1.0 mol/l TBP-¥inh, HHT &
LA B R 0.5 mol/1 TBP-4E ., K HEH

1gDy,
3

lglc(HDBP)/mol-171]
B 5 4A%iR4 0 TBP #1 HDBP 3
B 22 WA
Fig.5 The effect of molybdenum
on the extraction of niobium with
mixture of TBP and HDBP
#Hl#H. 1.0 mol/l TBP-THDBPI-4Ei;.
74 : 1mol/l HNO,;-1x 10*mol/1
Nb—[Meo],
@— ki %1mol/l HNO-1x 107*mol/1 Nby
A——KkH1% 1 mol/l HNOs-1x 10" mol/l Nb-
~5x%10"*mol/1 Mo,

. B, BhniE, SFEBERMEE, MR Dy WRBERE WL, SRIITH 5,50
REFHHEERE TBP ZERMELX, BEH, BMBSFREAR A EZH(2)

My RE AT T, BIEIIT R 6 .

5 ETHERVSUEPIRERAY TBP IR BB B R E S

Table 5 The interfacial crud forming of extraction of niobium,

molybdenum, zirconium and wranium in nitric acid solution with irradiated TBP

& ® m E/Gy
JKAH & Wk /mol. 17 5,98 x 10* 7.44 % 10°
Dy R Dy, RET W
Mo 5x107*, Zr5x10~* 0.0480 F I 0.265 F
Mo 5% 1078, Zr 5x10~° 0.0769 b 0.451 F* I
Mo 5x107% Zr 5x107%, U 0.42 8.66% 1073 v 0.122 £(a)

* HHLA: 0.5mol/l TBP-4E{l,%k#: Mo, Zr, U, 1x10"°mol/l1 Nb, 1 mol/1 HNO;,
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Table 6 Analytical data about metal elements in the interfacial crud

RE I A ‘ j o
BEESEEERER | FEBHPEEBLENESE/mol-17 | ZAERTHERE (mol-17)FuthiE
B £ SR E S/ %
Zr Nb %Mo Zx Nb Mo Nb/Zrx i Nb/Mo | Zr/Mo
1 24.7 18.0 16 1.24x107° 1.8x1077 R.0107* 1.5%107* 2.3%x10™* 1.55
2 30.6 20.1 19.1 1.53x107® 2.0 %1077 9.6><10_4( 1.3%107* 2.1x107* 1.60
] o

g, /h &k
1. fEME TBP SR, Dy BT ZERABMEIMGTURER E . 1 ki

B BiCF-HE iy TBP, ZiBMRHAIRIE 10°Cy LUy, Dy B A £ 1x10°~7x10°Gy ¥
BN, D, B 2R E %, £ 10 mol/l HNO,TRE#ify TBP, %4 10°Gyht, Dy, #t
MR m, {ERRERK, Dy BMEEE,

2. IR TBP R, Dy HinfERRE & Weff =4 HDBP 3 pkfy. pijt TBP
A0 HDBP [A & RBEIBEL, R Dy BBMZ R MG, SAMFEAE H, RIGREZE
HISSYOEE Do 340, BPEEFEARHELT 4hity TBP fr, 5°°Nb FyZER i,

3. FEINg| TBP HHLAP R, B THBHERERIR, HERESHBMIBRES.

4. kB EELE B, oo AR fR i TBP EIBREL KX AL B UE T A A
R o

5. ERURE{ZWHERSE TBP 2RI, A b EMEL IR BEDU R At A
BRHRK., £—EFKET, AEEHPHE. BMEL—EBILETE,
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A STUDY OF SOLVENT EXTRACTION OF NIOBIUM
FROM NITRIC ACID SOLUTION

Ii. THE EXTRACTION OF NIOBIUM WITH IRRADIATED T3¥

LIN CANSHENG HUANG MEIXIN

: (China Institute of Atomic Energy, I. O. Bow 275, Beijing)
i ARSTRACT

!

The paper describes tie behaviour of extraction of niobium with irradiated
TBP from different aqueous solutions, and washing of niobium in loading organic
phase. The irradiated TBP bore the doses at 1x10°~7.5x10° Gy. The effect of
molybdenum and uranium and flourine on the extraction of niobum with irradiated
TBP is shown. It was observed that an interfacial crud has not relevance to D,
but niobium-95 adsorbs on the interfacial crud. HDBP causes increasing Dy, in the
extraction of niobium with irradiated TBP. There is an antisynergism between TBP
and HDBP in extraction, it limits extraction of niobium with TBP irradiated. Mo-
lybdenum in agueous phase weakens the antisynergism between TBP and HDBP in
extraction, so that molybdenum can promote that D, increases with irradiated dose
of TBP,

Key words Irradiated TBP, Niobium, Molybdenum, Interfacial crud, Solvent

extraction, Antisynergism.



