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29} I XAD-16-{4-(2-thiazolylazo)Jorcinol (TAO)Y R #H o= ol gk U(W), Th(N),
Zr(IV), Cu(Il), Pb( 1), Ni(I1), Zd(I[), CA( 1) ® Mn( 1) o] &2 &2} 9 &2 B9 & S
2 Al 2 g0l 9] 34859 pH Wdlel b2 T4 Foo] 29 FulF L Sl
o] A §2 =70 AP Hsle FEol 29 Fabed vlAe L EESE, 43499 Frd gy
d & AEsyct deelr Fx)o g F5o) L9 9 2 45 22} 0.35mmol U(V) /g
resin, 0.49mmol Th(VI) /g resin, 0.41mmol Cu( ) /g resin R 0.31mmol Zr(IV) /g resin®} % c}.
28] 3 pH 5.000 4] E344 433 34 452249 48 F50)29 L2l¢AHe Th(IV)>Cu(1l)
SUVD>Zr(N)>Pb(IH>Ni(1)>Zn( ) >Mn( 1) >Cd( ) elgc}l. 384% 028mL/min %
pH 2~5 W H el A &3 Fo] 28 Fei3 F 3 pHY} 2713}l wiel ol § o] F&e)r} 7hest
Ak ¥, HNO;, HCL, HCIO,, H;S0, 3 Na;CO; 5-2 D3HAlel o3 S840 & 240¢ A3 2M
HNOz= Zr(V)& AP g i-fe S50] 2524 diste & SREEE veljon, IM
H,S0, 494§ M3 Zr (V) 2] &3 9 3571 7Heslsich 23 Aol $A & o] 45} n|g}
2] U(WN) o]&e] &= AF sl NEE £21A)7) 5 253 A} U o] & 34§88 el
Wsich ol-g2] XAD-16-TAO "elo]le A& A EF F42 EA)8E ZM HNO; 8422 4
HA17IE U() o] Al e, 54 % Hod 438 ¢ F Uit

Abstract : The sorption and desorption properties of U(VI), Th(IV), Zr (IV), Cu(II), Pb( Il ),
Ni(II), Zn(I), Cd{(l1) and Mn(Il) ions on XAD-16-[4-(2-thiazolylazo)orcinol] (TAO)
chelating resin were studied by elution method. The effect was examined with respect to overall
capacity of each metal ion, separation of mixed metal ions, flow rate and concentration of
buffer solution for optimum condition of sorption. The overall capacities of some metal ions on
this chelating resin were 0.35mmol U(VI)} /g resin, 0.49mmol Th(IV) /g resin, 0.4lmmol Cu( 1)
/ g resin, and 0.31mmol Zr(IV) / g resin, respectively. The elution order of metal ions obtained
from  breakthrough capacity and overall capacity at pH 5.0 was Th(IV)>Cu(I)>U
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(MD)>Zr(N)>Pb(MH>Ni(I)>Zn(T)>Mn(1)>Cd(1l). The group separation of mixed
metal ions was possible by increasing pH in pH range 2~5 at a flow rate of 0.28mL /min.
Characteristics of desorption were investigated with desorption agents such as HNO; HC],
HC104, H;80,, and Na,;CO,. It was found that 2M HNOj; showed high desorption efficiency to
most of metal ions except Zr{IV) ion. Also, desorption and recovery of Zr(IV) ion were success-
fully performed with 1M H,S0,. Recovery of trace amount of U(VI) ion from artificial sea
water was over 94%. The chelating resin, XAD-16-TAO was successfully applied to group sep-
aration of rare earth metal ions from U(Vl) by using 2M HNO,; as an eluent.

Key words : chelating resin, polystyrene-divinylbenzene, 4-(2-thiazolylazo)orcinol(TAO),
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Fig. 1. Breakthrough curves of metal ions with
XAD-16-TAO chelating resin. Resin weight : 100mg,
cone. of each metal ion : 0.2mM, matrix : pH 5.0, 0.1M
HAc-NH,Ac buffer solution, flow rate : 0.28mL / min.,
fraction volume : 5.6mL

Table 1. Breakthrough capacity and overall capacity of
metal ions on XAD-16-TAO chelating resin

Breakthrough capacity Overall capacity

Metal ion
(mmol/ g resin)
18198 0.19 0.35
Th(IV) 0.30 0.49
Zr (IV) 0.09 0.31
Cu(ll} 0.22 041
Pb( I} 0.10 0.17
Ni( I} 0.09 0.15
Zn( I} 0.07 0.13
Mn(1I) 0.03 0.05
cd(Iy 0.01 0.01

*conc. of each metal ion : 0.2mM

*resin weight | XAD-16-TAO 100mg

*matrix : pH 5.0, 0.01M HAc-NH,Ac buffer solution
*flow rate : 0.28mL/min.

*fraction volume : 5.6mL

Tuble 19 e XAD-16-TAO L#o) & A« of
3 7t F5o) 9 By 458 ¥y, Th(IV)2 0.30
mmol/ge] 32, Cu( )¢} U(VI)& 2zt 0.22mmol/ g,
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£ 594 832 Vel gl 0|9} o] Exby &
o] FagFE Ao Rl FaHE Fo)
22) ofo] olxivh= Z & dlAM 4= gle}. AA= 7
ol 2ol IRt U Ggke] =v)E vlsesle] My,
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Fig. 2. Breakthrough curves of metal ions in a mixed
metal solution at pH 2, 3 and 5 with XAD-16-TAO
chelating resin. Resin weight : 100mg, conc. of each
metal ion 0.2mM, matrix pH 5.0, 0.01M
HAc-NH,Ac buffer solution, flow rate 0.28mL /min.,
fraction volume : 5.6mL
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A 5= et weEbA] 3 S50 25 WA
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Q] ge)z2AE upFe] Faia fe|ARvid o5&
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33 22| SRLEe) HEEYe] ool g
FRO|22| H&E
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F8q2) Fhol wetr] Foold e Ao E FAjo
gt Fabgo] debd Ao Az H2A, QAT
A A Fased Q8L v|Ae felde] 2EFEEE
zA18}7) $13be] B4 EE 0.28~1.08mL/min. &2
WA 7] REA e g U(W) o] 2o iR F3H5
2 78 A3 Thble 29 el i},

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

Breakthrough capacity Overall capacity

Flow rate
(mL/min.) (mmol/ g resin)
0.28 0.19 0.35
050 0.13 0.28
1.08 0.11 0.26

*matrix : pH 5.0, 0.01M HAc-NH,Ac buffer solution
*resin weight : XAD-16-TAO 100mg
*cone. of metal ion : 0.2mM U(V)

*fraction volume @ 5.6mL

A, 0.2mMe] U(V)& 0.28mL/ min. 22 4|4
Z A E34 49-2 0.19mmol / go1 A3, A 3t
$ee 035mmol/golActh. et 2E&EE F7}
A71d Esby 45 Bk opel A #3F $gol A
Aoz ztaslded, 2§84 57} 1.08mL/mind
2 zHd F3 2% 0.26mmol /g2 AYAH LR
Yo ke el ® o) web 2 dFel e F3
gefo] 7} 2 028mL/ming A £F5E A8}
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N o] prt F&ol L] Fabo] wlA] = oJ 8L £AMEL
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T3 Ao Table 30| FE5tgic). 94, 45 £99
o 0AM o) E9by 482 0.0lmmol/g &%
428 0.03mmol / go] R AL, 0.01Me| M= E5t4 &35
7} &3 $3Fo] z+z} 0.16mmol/ g, 0.33mmol / gol <l
o}, 223 0.001MeiA& 27t 0.18mmol/g, 0.36m
mol/g 224 3-89 5 E 0.1MoA 0.001M=2
A7) 8 S B ol Eu 48] 3
74He o 9 T ol9) o] 43 L9 FEI}0.
00IM~0.IME Z7}3hd CH.CO0 o] 2 913}y
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o, 0]71.& olu] X1E XAD-16-TAC #A#H o] E 4=
o} & AT el mEty £ dFelMe
U(V) o} &2 Fatol odekg F2) g o] 33 49

Tuble 3. Effect of buffer concentration on sorption of

metal ion

Buffer conc, Breakthrough capacity Overall capacity

(M) (mmol/ g resin)

0.1 0.01 0.03
0.01 0.16 0.33
0.001 0.18 0.36

*matrix : pH 5.0, 0.01M HAc-NH,Ac buffer solution
*resin weight : XAD-16-TAO 100mg

*conc. of metal ion : 0.2mM U(V)

*flow rate : 0.28mL /min.

*fraction volume : 5.6mL
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Table 4. Desorption characteristics of metal ions on various desorption agents

Recovery(%)
Metal ions
2M HNO, 2M HC1 2M HCIO, 1M H,S0, 1M Na,CO,
U(vD) 98 96 90 87 85
Th(IV) 91 90 86 100 58
Zr{1V) 11 10 53 100 25
Cu(ll) 100 100 100 66 9
Pb(ll) 100 100 100 100 18
Ni( 1) 100 98 100 84 14
Zn{ 1) 100 100 99 97 6
cd{ 1) 105 100 99 93 10
Mn(Il) 93 83 77 90 19

*conc. of metal ion : each 5ppm / 20mL
*sorption flow rate : 0.28mL/ min.
*desorption agent volume : each 10mL
*desorption flow rate : 0.1mL/min.
*resin weight : 100mg

#FHE5 vehing, 2M HNOE 432 Aldsig
ok 2ev Ze(V) o) £31 402 4492 HS0 &
Fagdon AgstH Y FEo)lLoBNE Ir
(V)= A<l Ee)7} 7 ez gz,

35. lZ#H S S u(Del a2

Sl A AR UM) o] &2 A= Fa 9 gtz
oA AF 5 Fofl TR UMD 55 R A58
T ZAFL 2N AN A5 B2 Y 5 P4y
T e e84 AESACh XAD-16-TAQ o]
E Ao Q1F 85 Fol F4-9 vlgs) U(V) o}
< FAAR ok DAl QL H48-8 Thble 69

Table 5. Desorption characteristics of metal ions on various concentration of HNO,

Recovery(%)
Metal ions
0.1M HNO; 1M HNO, 2M HNO,
u(wh 67 97 98
Th(IV) 65 85 91
Zr(1V) 1.7 9.3 11
Cu(l) 62 98 100
Pb(1) 100 100 100
Ni( 1) 98 99 100
Zn(1) 100 100 100
cd(Il) 100 100 100
Mn( 1) 80 100 93
*conc. of metal ion : each S5ppm /20mL
*sorption flow rate : 0.28mL / min.
*desorption agent volume : each 10mL

*desorption flow rate : 0.1lmL/ min.

*resin weight : 100mg
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Tuble 6. Recovery of U(V) ion from artificial sea water

Added uranium Founded uranium Recovery
() (1) (%)
10 10 100
50 47 94
100 98 98

*sample volume : artificial sea water 1L
*sorption flow rate : 0.28mL/ min.
*desorption agent : 2M HNO; 10mL
*desorption flow rate : 0.1mL / min.
*resin weight : 100mg

23ttt Aol A B wiel o) U()E 10~
100z0] FHEHEE DHE QAF &5 A& 1000mLE
Z=z)el] F2AZ) F 2M HNO; 10mLE 23R 2
3}, 94~100%2) ¥ A4S dehidch ¥t oy
2} F4% 240)e-g 10mLe] HNO; $Ae 2 gzt
A ZH7) dFo) Yl A28 (1000mL) Foll e U
(V) o}-&2) =& 1000 A% 532 F e E3
£ dqit) gt B A7ea FAAR AeHelE A
2 o] gl AlA A5 Fol FgHE v UV o]
22 Aoz Be 5 5 Us Wt o} F
2% o] 4% 5 1 ALE 4zhEct

.38 &

B dFd e XAD-16 ob3A4 TR 4-(2-thiaz-
olylazo)orcinol(TAO) & 3l&td o 2 AgAA ¢4
Aol e Fx§ o)l nlgf Fo] 2L A2
2 ¥, 2 9 g e gepes ¥ A
ol 5o §3 % 23 5L =4 vk
aeln AT YHolE FAE o] 43lo AF A
S EF A8 SR 2N B4 F5 ol &9 #49, F
Z gl 3o A48 B A oL 2L H4EE IS
4 lgdeh

1. XAD-16-TAO¥ FAelA 344 SAA2248 F
g g 712 FEol 29 ¢ 432 747 0.35mmol
U(W) /g resin, 0.49mmol Th(IV) resin, 0.4lmmol
Cu(Il)/g resin ® 0.3lmmol Zr(IV) /g resin°] %l
o} 2eln E9bY 433 29 4o 2Ry A2

Vol. 10, Nu. 4

£8 £4€ Th(V)>Cu(1)>U(M)>Zr(V)>
Po(I)>Zi(1)>Zn(M)>CA(M)>Mn( )2l 2=
2.8 Jebgte}

2. pH 2~5 ¥ $]9] pH #H3}d} ©E FEol 29 -7
AEE& =A% A3 pH) $71gel gl FEol 2
9| FAgo] kst Felgo] BAH ). pH
S50l 2§ FEol2Fe ey Pele Fi9
2] VAol US-& ¥ + Uduch

3. &3 F5ole 498 0.28~1.08mL/min.e] £&
&$x g2 FA S8A1" o 3F5Trl 0.28mL
/min2 & =[4E FA o iyt Fiol L9 3
o] Z271HE & 4 sldnh. 0.00IM~0.1M 4l &
29 g3 g o gtgola]l F&olE £9E X
o &2 FAAY o $F4A9) Fro} U
U(V) o} #3E<] s, 0.001Me o
Fol&9] FitEo) 7H3 AR f4atgo] i
A 9 7FsAel AT e FEoles F5
o JgE T2 gogA g3pde) AR A
st} AZE = 0.01M HAc~NHAcE 93549
2.2 Al-aslgch

4. HNO,, HC], HCI0,, H,S0, % Na,CO; 52| &3]
o 2% &AEAE AW A3 Zr(N)-& A3
AE-E9 T 2Ed sl @i ge] ¥
2M HNO& 23z Ad9sidct. a2 1M
H,S0, 4 & A143td Zr(NV)o] Adeal g3} 9
347t 7Hsstd o
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