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XAD-16-[2-(2-thiazolylazo)-p-cresol] (TAC) ¥ ZH o1& Ao gt B 7}x] LLo] 29 F3}
3 23 542 fee 2 mabstuh 4ol 29 3ol mXE &4, pH % 93 g9
Fxol 3 S 2AbEl F3b A 218 AA s Aol 2o gy FEe) 29
2% F3 438 =218 A Zb2 0.4lmmol U(V) /g resin, 0.55mmol Th(IV) /g resin, 0.
43mmol Cu(0)/g resin ¥ 0.32mmol Zr{V) /g resinc| gt pH 5.0+ &34 Lakz 29
2 2R AL F501L2 &2 45 Th(N)>Cu(1)>U(V)>Zr(N)>Pb(I)>Ni(1)
>Zn( 1)>Cd(1)>Mn(ll)e]gich HNO;, HCl, HCIO4, HoS04 3! Na:CO; E-2) 2halbajof o3t
St AR A Zr(IV)E A 2]3F of 8] Fdo] Bl tidled 2M HNOyo] &ati &
o] A vebtom, IM H:S0, £-4-& AH83hd Zr (V) o] &3 R v} rhsstgdo). =g 2
Ho]| B A& o] &38te] mlwke] U(V) o)2o] 43l AT s A EE £ A7 558 A}
%% o149 £ BHogE epliich

Abstract : The sorption and desorption properties of U(V), Th(N), Zr(IV), Cu( ), Pb( 1),
Ni(ll), Zn(ll), Cd(ll) and Mn(1l) ions on XAD-16-2-(2-thiazolylazo)-p-cresol|(TAC)
chelating resin were studied by elution method for selective separation, concentration and
recovery of trace metal ions in sea water. The optimum conditions for the sorption of metal
ions were examined with respect to flow rate, pH and concentration of buffer solution. The
overall capacities of some metal ions on this chelating resin were 0.41mmol U(Vl) /g resin,
0.55mmol Th(LV) /g resin, 0.43mmol Cu( 1) /g resin, and 0.32mmol Zr(IV) /g resin, respect-
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ively. The elution order of metal ions obtained from breakthrough capacity and overall ca-
pacity at pH 5.0 was found as Th(IV)>Cu(1)>U(V)>Zr(N)>Pb(I)>Ni( ) >2Zn(1)>
Cd(I)>Mn(1). Desorption of characteristics for metal ions were investigated with de-
sorption agents such as HNO;, HCl, HCl1O,, H:S0y4 and NayCOs3. It was found that most of
metal ions except Zr(IV) showed high desorption efficiency with 2M HNO;. But, desorption
and recovery of Zr(IV) ion were successfully performed with 1M H3S0..

The resin was applied for separation and preconcentration of trace amount of U(V) ion
from artificial sea water and the recovery of U(IV) was over 96%

Key words : chelating resin, polystyrene-divinylbenzene, 2-(2-thiazolylazo) pcresol, separ-

ation
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Fig. 1
XAD-16-TAC chelating resin. Resin weight :
. conc. of each metal ion : 0.2mM | matrix :
0.0lM HAc-NHiAc buffer solution
28mL /min. : 5.6mL

Breakthrough curves of metal ions with
100mg
pH 5,
. flow rate @ 0.

one fraction :

Vol. 9, No. «, 1996

Table 1. Breakthrough capacity and overall capacity
of metal ions on XAD-16-TAC chelation resin

Breakthrough capacity Overall capacity

Metal ions
(mmol / g resin)

(V) 0.25 041
Th(lV) 0.30 0.55
Zr(IV) 0.15 0.32
Cu(I) 0.25 043
Pb(I) 0.10 0.19
Ni(I) 0.08 0.13
Zn(1) 0.02 0.09
cd(ln) 0.01 0.07
Mn( 1) 0.01 0.02

* conc. of each metal ion : 0.2mM

* resin weight : 100mg

* matrix : pH 5, 0.001M HAc-NHyAc buffer solution

* flow rate : (.28mL / min.

* one fraction : 5.6mL
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Fig. 2. Breakthrough curves of metal ions in a mixed
solution at pH 2, 3 and 5. Resin weight : 100mg:
conc. of each metal ion : 0.02mM : pH 5, 0.01M
HAc-NHyAc buffer solution : flow rate 0.28mL / min.
; one fraction : 5.6mL
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F5el B A7(1)

“Tuble 2. Effect of flow rate on sorption of U(V]) ion

Breakthrough capacity Overall capacity

Tuble 3. Effect of buffer concentration on sorption of
metal ion

Buffer conc. Breakthrough capacity Overall capacity

Flow rate
(mL/ min) (mmol/ g resin)
0.28 0.24 0.41
0.50 0.21 0.37
1.08 0.19 0.35
* matrix : pH 5, 0.001M HAc-NHsAc buffer solution

* resin weight : 100mg
* conc. of metal ion : 0.2mM U(V)
* one fraction : 5.6mL
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(M) (mmol /g resin)
0.1 0.02 0.03
0.01 0.25 0.41
0.001 0.30 0.46

* resin weight :
* conc. of metal ion : 0.2mM U(V)
* one fraction : 5.6mL

* matrix : pH 5, 0.01M HAc-NHAc buffer solution

100mg
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Tuble 4. Desorption characteritics of metal ions on various desorption agents

Recovery(%)
Metal ions
2M HNO3 ZM HCI 2M HCI104 1M H:80, 1M NazCOs
U(v) 94 99 76 85 93
Th(V) 96 91 59 95 57
Zr(IV) 14 20 3 100 15
Cu(ll) 100 92 77 89 25
Ni( 1) 88 84 76 100 30
Zn( 1) 97 93 86 100 28
cacl) 90 90 78 87 21
Mn(II) 100 89 69 92 0
Pb(Il) 100 100 74 93 50

* conc. of each metal ion : each 5ppm

* sorption flow rate : 0.28mL / min.

* desorption agent volume : each 10mL
* desorption flow rate : 0.lmL /min

* resin weight : 100mg
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o] &2} o g ZAR AFH AAE COy £ ThE go)
5ol vl U(NV)2] Fapekg =) aA2lvhe
A Tl v glek”

Table 4241 29, HNO3 892 A1g3}ge of U
(IV), Th(IV) ¥ Cd(I)52 90~96%2] 2348 )
el Cu( ), Mn(I) ¥ Pb(1)9] A= 100%
3ts o] FoEchs A4S #9el3kych 22y HC)
FHE A83l9-& A$= Zn(ll), Cu(l), Cd(D),
Th(IV) 2 U(IV) o]&o] 90~99% W=, 12|32 Pb
()& 1002 b3 g2t ot o, HS80, 4o o)
7% Mn(H), Pb(II) 2 Th(lV) o]&o] 92~95¢, W
)3 Ni(I), Zn(I) R Zr(N) o] &5-L 1002 &3
He Hey B3 9tk 5% H:S0; ge] Al
HNO; % HCl # ol 4 14~20% # 28l 3425 =
= Zr(NV) o] o) ghA1 8] Yaw)= B34 vlehy
ar ek vk HCI048)F NaoCOy Solo] 498 nw
HCIO, &g 1482 o) Zn( 11 )7} 86%, Na:COx
S ol A U(V)o] 93% % vl wa] o ghalg-o Kol
FaL elAIRE o R Gl 2 Eol Bl g2 vl wH
=i

ol A7} e AR v)Fo] B o o)n] o 4%t ule
o] FHol ol FFol wel 7te) atelr} gl
Na;CO; 53} & -gol2o 23} 48R} HNO; &
I 2 A Sl A e g & galEgs
eldichE S geg 5 gl
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Table 5. Desorption characteristics of metal ions on

various concentration of HNO3

Table 6. Recovery of U(IV) ion from artificial sea
water

Recovery(%)
Metal ions
0.IM HNOs; 1M HNO; 2M HNO;
u(v) 25 93 94
Th(lV) 13 94 96
Zr(IV) 1 9 14
Cu(ll) 23 100 100
Ni(1) 20 100 100
Zn(H) 44 94 97
cd(in) 31 87 90
Mn( 1) 0 100 100
Pb( 1) 28 93 100
* conc. of metal ion : each Sppm

* sorption flow rate : 0.28mL / min.

* desorption agent volume : each 10mL
* desorption flow rate : 0.1lmL /min.

* resin weight : 100mg

g, 4be] FXel] oE A ENE dolR ] S8
Al Abehd o 2 gabgo] & HNOs& st o1 %
28 01~2M2 H3AFIHA B8-S H sl
Tuble 50| F-Estorh. Aol A iz wle} o] i
Ho) F40)25L 49 FErl 8 2M HNOxE A}
43kl o 0.IM R 1IM2} HNOsS AH8-3tsl8 74+
B} 22 @35S Ve 3 gl

wepa], & Aol Ao ga i Fo] &
2M HNOs& 23t 2 dd s}t 2y Zr(lV)e]
ER FEol2 S99 AE HS0.& 93 492
2 Addstz Fa35 FEol-E¢ <dAlH e
(stepwise elution method) 2 & w2 7| H Fdol-
Eo) A B2 R Ut s AR AR

3.5. 21BH$E v(YDe| &)

Aol E FAF A3l AA A8 £ ¥ 3
ol A48 = e HEAS FES] dalA dF
< Fofl g vleke] U(W) o] -2 F2417) &
ehatale] AL 3482 Thble 6ol P23t &, U
(V)& 10~100g°] &5 EE HE AF a5 A8
1000mLE =) 3421 ¥ 2M HNO; 10mLE &
227 At 96~100%2) EE s5gS et

Val. 9, No. 4, 1996

Added uranium Founded uranium  Recovery
(1) (1g) (%)
10 10 100
50 48 96
100 99 99

* sample volume : artificial sea water 1L
* sorption flwo rate : 0.28mL / min.

* desorption agent : 2ZM HNO; 10mL

* desorption flow rate : 0.lmL /min.

* resin weight : 100mg

¥ oohel FAE F5ol22 10mLe] HNO; £
2.2 =2arzl7] &l g A 24 (1000mL) 3
ol ol U(V) o] &2 F2& 100W AE 5347 5
e B3E Jdch mepd B Q70 34 2
olE A& o]4sld AA sl Fo FHE vige
U(W) el&-& Bxdo ¥e 35y 4 gle B
olvje} FHolx 4438 & Uk

4.7 B

& d el v FHoles AddgAgez e,
5 ] Sl E2)H Ao Mz &
XAD—16 ©}-gA4 Ao 2-(2-thiazolylazo)p-cresol
(TAC)E sl o2 A Pdole 4 F o] 4
sto] gelez UV) 5 9 S50 259 §3t g
2 248 24 vlmstdr) ety g3 geo)
E pAE o] 83l UF s % F sA] Sl
9 EF AR S22 NE B TF o2 Re,
5 2 3ol g B A oL e AL P
Aok

1. XAD-16-TAC¥ x| A E53 T4 2 BE
T8 R 7HA F5el&9 29 458 22} 0.41mmol
U(V1) /g resin, 0.55mmol Th(IV) / g resin, 0.43mmol
Cu(1Il) /g resin % 0.32mmol Zr(IV) /g resino] gt}
a2 Y 43 £% §Fo2NEH dL 43
Th(NV)>Cu(I)>U()Y>Zr(V)>Pb(11)

A
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S>Ni(IH>Zn(0)>Cd(I)>Mn( )9 2.2 e}
with o) Aate F4% 2B s Agte) 2 &
Aol hAA o2 dxatn 9lg-& st

2. pH 2~5 9 $]2] W3le) M Fdol 22 £2] A
& 4% A3 pHol 7186 ael Gl 289l
Fatg}o] Zvlsla Felgo] BAE ok pH 54 &
£ FEol2E) NEA Fes) FEele sheael
A& AU 5 slsdch

3. &% F50] 498 0.28~1.08mL/ min®) £F
252 Rl 4224 o 3EFL 57} 0.28mL/ min
2.8 HFE R FHol il FHE
o 4 slrh

4. 0.00IM~0.1M 9] rx2] 438l 0 ghEo
7 ol A4S A 48 FHAY o %4
A9 Fxr} FrFgeE U(V) o] 384 4
A1Zich 0.00IMY of F5o128 F3bge) 7H4 A
ot shdzbgo] ZhasiAl & rleAle] darn g Fgol
29 F2Hgd & FA) oA g 2he
ox Aghslc}i Aztsly= 0.00lM HAc~HNAcE
fFg o g e sl ALl

5. HNOj3, HCI, HCIOy, Hs80, ¥ NayCO; 9] 24t
Aol 2t FHENL =4 AR Zr(V) & A 2%
o) R0 FEol o il S Afo] ¥ 2M
HNO3& 23kAl 2 Addssich IM H80, 448 A
434 Zr(IV)el 23 2 3|7} 7bssbar}

6. A E ] F o] &3l w]zke] U(V) o] o]
F4d AF S ABRE SHAA 55, 35 9L Ay
T A3} 96% o)) & 3FEe d& F sl

TArle 2

B ool 1996 E 8-F 7] 2absted T4 sted
-z 4] (BSRI-96-3439) % =} sbat 95 €41 o
£ o 7] (No. 951-0304-061-2) 2] x|l o5} S8
f.ow, o]o FHat=ct,
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