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Recovery of Uranium from Waste Solutions by Macroporous Resin Loaded with LIX
63. By Kenichi AxiBa, Hiroyuki HasuHimoto, Koichi NisHnivyama, Yutaka Honpa and

Shinichi HASEGAWA.

Extraction of uranium by 5, 8—diethyl-7-hydroxy—6—dodecanone oxime (LIX 63) has been studied
from waste solutions containing high concentrations of ammonium fluoride and ammonia.

Uranium was efficiently sorbed on a macroporous resin Amberlite XAD—4 loaded with LIX 63, and
the sorbed uranium was eluted with dilute acid solutions. The sorption capacity increased linearly with
increasing concentration of loaded LIX 63.

More than 99% of the uranium at low concentrations was recovered by sorption on a column of
loaded resin from the synthetic waste solutions, and a 95% recovery was attained from the waste
solution in the conversion process. (Received Nov. 7, 1986)

Keywords: extraction, LIX 63, XAD resin, loaded resin, sorption of uranium, sorption
capacity, desorption, recovery of uranium, waste solution.
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Fig.3 Back extraction of uranium.
0.1M LIX 63.

Fig.2 Effect of ammonium fluoride con-
centrations on the distribution ratio
of uranium.

0.05M LIX 63; 1.2M NH,.
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Table 1 Sorption of uranium on macroporous resins
Amberlite XAD loaded with LIX 63.

Sorption (%)
Acetate buff. soln (pH4.7) Synthetic waste solution
MR resin
‘ Blank 0.1M LIX 63 Blank 0. 1M LIX 63
XAD-2 14 o7 | 51
XAD4 50 99 | 2 85
XAD-7 30 98 | 2 15
XAD-8 12 9 | 33

uranium solution 40m/; XAD 0. 4g.

TR I L OB EE A 7y, XAD-4 B WBIEEENIRD Dhiss ., .

3. 2. 2 w5 vORE

pH I & 2 WAE RO bH MAB 7o, LIX 63 s FMEER T pH % #% L 107°M
VS VB ERED L, NoFEICI DY I VOREBERYRD, FOESY Fig.4 Wd. pH
4.5 L BTy 7 i3z 100% W& S h,

pHL. 5 LU F e+ UL BEE M THET 5 5. 100 T T o

LIX 63 #$055 Ui il 0 %@ et 15 1o wol g |
», BRERIOBEDOHEL K LA A, #H = //
Bl & v 5 v S0, 01M BERR #& & K (pH ~ eof o .
4.7 ERFELED LTY 5 v EE S Bk, 2
0.1M REEETY 5 VRS L, S@EE LA, & 40f .
COMIERFEOE LW S VBB EIESE D 20l P |
L, TOHBYVELICEDY T v OBERDE /
{ba Fa_te, B 0E LEAT 5 B lmE R o —t 1 ,

(o] 1 2 3 4 5 6

bFENCETT52, FoEEFE NI 5
DY R LT HRAERLING 1 HISZIAET Fig.4 Effect of pH on sorption of uranium on
FTAHCTER, L LEE LIX 63 *HEE Amberlite XAD-4 loaded with 0.1M
THUEEFE RO KIE7E T /s LICHHIEDO# D §é§h4-1vm foemate but
W L{ﬁﬂ%ﬁim‘ﬁg & %Z bhs. 788, MR ﬁﬂ solution 4;)mgl: e e
g HARDEALILFED b le s 7z,

BE 5 HEESY 15°C, 25°C 33 L0 43°C &% % T, 0.01M BEfEiEEWR (pH4.7) 72 HRIEEE
Blg~D Y 7 vORERE RS, WTHORETLRERIIOVHRIK LD, BRELE~DRE
DEEIT DT\,

—F, BB LOBEEE~DY 5 v OREBERIINZTET S DK L, ERERTILRE
RITHSOBICIET Lic, C O, —Ev 5 vEREFVFEH IS KHEE FESH L VCEEERE &P
IEDHE, TDBECVFTUYNBEINLZ ENRBDLR, BEINDL VT vO(LFEETIIRIED e
WeExbhb,

ERFERDORE W ml) & MRIBIEE ng DHV/m %R 2 TREROEILLYRAR, LD
EH% Fig.5 T, V/m Ok, T7bbBIEORMERL ) OBFKDOABIERTHITD
NTRERIBA LTS,



236 REER—, BAMZ, mEUg—, AH #, Ea)llfd— Ba2k H2m

Sorption (%)

100 — — T 100 — — T
O\O R
-0 o.
80 - o .1 80 ~ \O\ -
60} 1 ¥ eo0} i
Q 2
40 |- = a 40 ~
S
20+ - 20 4
0 ] 1 0 i 1 1
10 102 107 10°¢ 1078
v/m (ml/g) [ul(m)
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Fig. 7 Breakthrough curves for uranium sorption on XAD—4
loaded with various amounts of LIX 63.
LIX 63/XAD—4 (0.5g); 1072M acetate buffer solution
(pH4.7); 2%x107°M U; SV 2.
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Fig. 10 Recovery of uranium from waste solu—
tions in column modes. Fig. 11 Effect of flow rate on the recovery of uranium
C. 1M LIX 63/XAD—-4 (2g); 107°M U®; from the waste solution in conversion process.
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solution; solid line: waste solution in
conversion process.
COXSCEGEEDT vb7 ve=v A b7 vESTESUERRERY DEEE Y 5 A EIR
HK, BT r e ABROY 7 VIREY —MT P52 ERREL LT, EHIRAR Y S 2% H
V, BEREBER IS LRI, v voBIREOR ELAREICS EEZL BRD,

4. %

MHEAZE LIX 63 (I BHME— KBRS ELEAE <, &V pH HETEHEBEO 7 vibk7 vE=
T AT ELEBRNDY I vEMET S KRS,

LIX 63 3145 B MR g XAD4 C&ECHEEHE, AFsigo Y5 voREAR T LIX 63
BRECHFAILTHMAT S, o FREC X )EREERCHHOEBEOEVWEEANBY 5 ik
EBMCERERZ ., LELZ vfb7 vE=Y 2a—7 vE= 72 SO SHREERD S OEINEKITH
90%, FEBEWH HIZS0BTIET Lz,

—77, BT AECT XD EREER S L OGRERY b9 % D7 7 v EIREK, TR A
EREROHEIL, BB Y 5 v oRIRENOG UL TFETT 5 E1nRmD bR, BEKRDOF)
B oEEREL &, REFCEEYIHTZ LT X D, EEBRPOTLHBY DY 5 v oEIR
MATRE &7a o 7c., BIIRCIRE Lic Y 7 VIRV ERRIC X b B Sk, BIFEIRIASCHERD
B UFEHAHERS,

il



