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A study on the seperation and recovery of uramum
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Dept.of Environmental Hygiene Kwangju Health College, Kwangju Korea
Dept.of Chemistry,Chosun University,Kwangju,Korea

Abstract

The anionic exchange resins with the Dowex-1 and Amberlite CG-400 form were transformed into
resin of sulfate and acetate acid form, respectively. The uranyl complex ions with SO and CHiCOO
were adsorbed on the anion exchange resion mentioned above, and these complex ions were eluted as
mixture eluents of 0.7M HNOs - 0.5M NH4NOs by anion exchange chromatography.

The optimum adsorption conditions of uranyl anion complex ions absorbed on the upper of the
resin colmun were 1.5~2.0mé/min of flow rates at pH 2.0 and adsorptive power of uranyl complex ion
of sulfuric acid type were nearly consistent with the Caussion normal distribution curve, whereas the
elution state of UOx(Ac)" with acetic acid type was departed.

The weighing form obtained from resin of sulfuric acid and acetic acid type was UiOs whose
recovery was 91.7%.

The possibility of recovering uranjum from the monazite sulfate solution using a strong base anion
resin, Amberlite CG-400(sulfate form), was successfully recovered more than 90%.

I.A &
' SAAE A w58 S REX

ol AY gl Az #71de duix FFAo gl

& AFdelA Heg e Ay 3 e ouin 5o = AL 2P AAL A
FR7) A B WHoR oA ALE E oy o oz $AS Aud wASEA il
o 3

NA ee A 94X B3 AHNA o, & 78 7 dE AL A2AY st SEE
E4do] £5¢ YE L vALIE Az Ay o] £8 U Aglel ot}

-1 KOREAN J. SANITATION Vol.12, No.1, 1997



o ey
ol
i
2
2

e
oX.
2
[

a 9&)\1}?} ’ﬁ{‘ 8—| .‘i’.‘!gr‘-—lf /] 7]*—5’7”‘3 ]2“;}19_§_
A3 FgBEo2 & A T o] go] FHnz
I e Aot

E AT #F 71 £ o da9 I
g 4373, 8748 BAdled 2 250] gt}

B3
al
>
>
e
=
oA
=
=2
o
LE
o
Iy
or
wlo
M
n
ot
4>
o
rir

o ks

F8 $ae ¢87 B *}%8}-& %nn ERREIES

o &4o] vy 2 BAYL AYn g 2y o

LugAztE IS e & W ulste] Hejyg™

o} 919.91 o %—u& oma £9% e} Nax Y
)

@ 83 B9 Lu} MaA X3 4AE

# 0] 42 FAYe) Qe $8T ¥

-

AAse & i
o2 287 it 58 Mohar50] $ol& H@HAY
oA ozt FHEL 8] AAEUT DybenskiE
< EDTAE 4848 89 34 d4ss Aoz
+este &8 d5¢ WE Fu ok yRrE o2y
g anEISYdME 4 oo T ZudE
IHE FraE ol4dte 24 YYES ¥eldta

ojof 3t °4?3 SchwarzenbachL 19)%011 46}]/\1

Likiss ‘ﬂ “} ‘le’.‘.
E3] Speeding™ Tompkins®’
£ 9 45309 #Y d1E
.
(¢}

, Moller™5-& 4%

so] $o 7% ArE

2 ATe ol u¥ ARnE aguyog dA
Fof SehE BE ASE T 24 9 0F pHE
zdste] F2 9402 B

282 Amberlite CG-400% Dowex-19 7§ #
A 2 2N FAZ ue] AlgES F47 AL

A8 HH zd& 37 Y8 pHY e Fa 7}

digr ety 2 A2 135(1997)

ol
b
>
1
JZL

st 2o

4
=

24 d9em oge %

g’l x/\}&l 210]9_0 %xl—

voaR
i<

3
T OIS A
A9 BgH 2% o uste

- 12o 3 S48 2add 284 7
el sz} Fach 2 SAw §4 4w
§} KiFe(CN %o_[l' o=z 1424 g}o]s}w tzlo]
FA%E 28 %aloﬂog £97 N2 08§29
-] LO> % 24 aka} 7l xgHSg 1_9_01]/\1
12 88" AA U0s oY UOx(Ack
sa A9 #4 F& 829 mechanisme =
oo A AdzAcR M7 Ao RTURIOlE A
Aelstel dAHoz 8 AR &% 299U LOS ¥

5+ kgl

=
s
[
@ oft
ok mlo

= o
(=3

o

ot

<

@

B

St

rir
N s

M o
ue mlo m

]
.—?‘:
R

>

Y

lo

ot

o Ay
b o

i 38 o

iy |o —L

ik
o

0 A= 2 49

1. A8 2 77

59 #YE HF gol2
A Dowex-1 %  Amberlite
100~200mesh %t}

ez FE g FEEE UONOyHH0E
AldrichA} A E0]% 2, pH metert Coming# model 58,
A7129} Vacuum ovend 2tz ThermolyneAts$t Fisher
A} 281, Lomb-BushAt  Spectronic 20, RigakuAl
Geigerflexd o] XA 34 27| Shimadzu IR-400% 9
HAM F34 2 Mettler balanceE 2}z AHE3}Gi T

Z3 $A¢ Aldrich At
G402z 2%

2 g

21 Mg &9 ¢e)

55¢9 UO:NOs): 608 A83 Haohe A3 &
A (98%)2 g 2AHIBY%) 200mE 27 he O
FrE 1A FA oo Agsdez gt A%E
A 2z 150m% A& At 150w FHRFE F
8} NaOH(40%) &%e2 pH 200 A 243l
A7tel FAEHo2 gt 53 FAEAoR Yo



Azt AR £9E9 pHE NaOHZ ZHsd 3080] #
G EWd 9AdA nAvt 445EY oE X-ray 33
2BEH o3te NaSO,2 B9 Hgonz o A
£ 9% AANY O gdTre Reldte §3 g0
2 A3

22. ¥ A% &7

221 #9& F#A%

Amberlite CG-400 §°]& #2 500ntg vlo|Ae ¥
g sg Bo| B AL T 20~3087 WAdd s
27] o2 9o E EFEL AAGRIY FAELS
14 X 254 x 350 cmd #A#E AESAL 28z

A & Q¥ stop-cockE AAE U A &
1 & A& 71T $4o] 472 %EE $X% F#39
o7} 15emdAA A Wed 19n $1 ddo] EE
g2 $TE 15N-NaOHZ #43 A7jz 0INZE 4
Aoz ity 2 xAgd F2E UE O ARE
< 5P Nz

o = A

o
b
o
PN

[

222 3% ol 29 F3 BAL 24 FUIYF
A5

8 filter7 29 314 x 254 X 50 cm® Guchi
funnelg o} &3t TLulto] S0 BY & Qe &
B4 cork "HHE FEANID FEHAE d
&8 ZH3E stop-cock® FAFNAL. o] Aol H
2] 15N-NaOH 2 843 A7l #4483 249 +3
g 9E g2 A3 lem3IA AY $A

o)

O

1m

23 & o] XY A

231, pHel @& F24 x4

G4 U0, 248 U0/ $45¢ e 83 o
S 10me¥ S H&3] 25k 40% NaOH 422 pH 1,
152,25 3,45 2 602 243o FH4d02 3%
E}. 7t Ahge] F% 48 229 FAT FEH A7

& 15~20m #Eo2 423ld 2+ £2d8 2AE
ﬁv}.

Fehe £ % o dP A7 1

232 8% 4 ne FHY2A

231 44 & ¢ $& pH 2002 §% 4
o 45§ 2Add 2228 A £AB HL GE 15~
200/ming) #4202 W) /AN B4 029 F24Y
& A9,

24. EFANE 99 89

241 348 ZolE nE FAH
adRze U0 AZEAL  Amberlite OG-400

(200mesh) 84+ #x\#o FRAAh o UOSd &
F e £242 10nH ol SMAL ¥EAI T
8} KiFe( CN)™® o2 3 galsigch

Iz Dowex-1(200mesh) 34+ FA R AR
Amberlite CG-400 #4+8 Fx|Fol X gt Zo] A¥ 3
ot §4e] U 07M-HNO; + 05M-NHNOs(11)E§
£d(pH=20)22 15m/min F+£22 4§27 g 20

nd EHsgo

7§29 39 U0/ E BREAM 39, 4 28 &
£do] NHOH $94¢ 7tated (NH)U:0,02 IAAA
ASFINOOE AZD 448E AZAA A) £7
Yel 931 A7j2o FAEL 90T 14T ¢ &
IAA F3® A7 5 GAES PO SOl9E HAA
ole] FolN HLoz N3u FAE o} Ul HHZE
st g4&E Fednh

242, 2448

2}

Sol&ng +
QgEe 2N ol 53 THDowex-1%
Amberlite CG-400)l UOY A%£Ag 241648 §%
£8 M g §248 2¥HE ol FFENF
7t 28 £289q NH,OHE 7lsle AAA7Z 90T
a4 HFTNA e AHE FASZ 2T UOMACKS
2 gisle by 34 &8 Tk

25 €2 9 uFa goxo YOS A

102~10°M-UO/ & pH 452 ZdE# ©$ Arsenazo

Mz LAAA Spectronic 2025 655mmeolA B48 ¥
APNE A4 Aohe Figlsh gk

U0, 822 Figld A2THo2Rg 45354

KOREAN J. SANITATION Vol.12, No.1, 1997



3

g

E

= st

i

_g (6]
2

< 0t

10° 10°® 10 10° 107
UO;*at 655 nm (mol.)
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Fig. 3 Amount of UOS adsorbed on resin with acetic
acid form at various pH in aqueous solution
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Table 1. Analytical data of UQS obtained in each
fraction
Fraction Concentration of UO;*" ( m moL/15mL)
No. Resin with Resin with
RN (HSO4)” RN (Ac)”

6 0.014 -

7 0.082 -

8 0.208 0.081

9 0.224 0.086
10 0.236 0.083
11 0.252 0.084
12 0.244 0.088
13 0.245 0.093
14 0.085 0.085
15 0.004 0.074
16 - 0.082
17 - 0.081
18 - 0.080
19 - 0.078
20 - 0.076
21 - 0.074
22 - 0.074
23 - 0.063
24 - 0.051
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Experiment Amo:br;ta igid UsOs Recovery(%)
No. (mg) Us0s
1 192 912
2 191 90.5
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4 194 91.8
5 194 92.1
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Table 3. Percentage recovery of Us;Os obtained from minazite sand sample
pH : 20, flow rate : 18mé/min, resin - Amberlite CG-40 sulfate type)

no. of amount of amount of amount of obtained recovery
experiment taken U:Ox(g) obtained UOQ (g) UsOxl(g) (%6)
1 0.1875 0.0583 0.1689 90.1
2 0.1875 0.0581 0.1693 90.3
3 0.1875 0.0529 0.1721 91.8
4 0.1875 0.0619 0.1682 89.7
5 0.1875 0.0641 0.1693 90.3
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