DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Society)
Vol. 27, No. 5, 1983

Printed in the Republic of Korea

50|22 &3 4 Ee|E {8 L olE A|l-EEX|d
U5 A3 (H1). 8-Hydroxyquinoline-|-&£=X|

OltHE ! - olEyE - utEl*
QAN o] el et
A e
(1983. 4. 21 AS$)

Studies on the Chelating Agent-Impregnated Resins for the
Adsorption and Separation of Metal Ions (I).
8-Hydroxyquinoline-Impregnated Resins

Dai Woon Lee!, Tack Hyuck Lee and Kwang Ha Park*
Department of Chemistry, Yonsei University, Seoul, 120, Korea
*Department of Chemistry, Kyunghee University, Seoul 131, Korea
(Received April 21, 1983)

£ ¢ 8-Hydroxyquinoline & Amberlite XAD-4 2 XAD-7 o] gt 4 F3H=279 =4
g2 pH 6.0-9.09) 30% MeOH 8ol th, of o §dlos XAD-4 g XAD-747 <] g 8HQ
o] Ageke 77 3.81X1072 mmol 8HQ/g, XAD-4 resin 9} 2.60X10"°mmol 8HQ/g, XAD-7 resin
o|gich, SHQ-XAD-4 % SHQ-XAD-7 3 $47% pH6.0-10.04 %614 Ao, 53 sHQ-
XAD-4 &9 AL F39 FF0] 29 e AgHE &89 HCl Y F571 748 5
AT Zr4atg . SHQ-XAD A g5A o) =3 CudD), CddD, NidD, R Fe(ll) F<o]4
32 pH6.0~10.0 994 Hd F3& mgen, FH)&e FHE (FF]&: 8HQE Cu
(ID, CddD, Ni(dDe #H$olE: 1:2019.20, Fe(llDd #A$+= 1:322 veydsh 8HQ-XAD
A5 FHE FTHo|Le 5MHClZ £3589 AFgez JFsger, sHQ-XAD4 3
$22%= 5M HCl & &2l & AHE59S o A4Fe) Zalel 58 ol ALl ssstgch

ABSTRACTS. The adsorption behavior of 8-hydroxyquinoline (8HQ) on Amberlite XAD-4
and-7 resins was investigated by measuring its distribution coefficients under various experimental
conditions, such as shaking time, pH and concentration of methanol in the medium. The ap-
plication of 8HQ-impregnated-XAD resins for the absorption and separation of metal ions was
studied. The maximum adsorption of 8HQ on XAD resins was observed in the 30% methanol
solution having pH range from 6.0 to 9.0. The impregnation capacities of XAD resins for 8HQ
were 3.81x10"?mmol, 8HQ/g, XAD~ resin and 2.60X10~>mmol, 8HQ/g, XAD-7 resin, respec-
tively. The 8HQ-impregnated-XAD resins were stable in pH range from 6.0 to 10.0 and the
amount of 8HQ leached from XAD-4 resin by eluting with hydrochloric acid (above 5 M) was
negligible. The optimum pH range for the adsorption of ‘metal ions on 8HQ-impregnated XAD
resin was also 6.0 to 10.0, and the adsorption mole ratio of metal ion to 8HQ were 1: 2 for
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Cu(I), C4(I) and Ni(II), and 1: 3 for Fe(IIl) at the above pH range. It was found that the
absorbed metal ions on 8HQ-impregnated-XAD resins were recovered quantitatively with 5M HCI

and 8HQ-impregntaed-XAD-4 resin could be reusable over 5 times without decrease in its impre-

gnation capacity.
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£ 47 ¥R F3449 Amberlite XAD4
2 XAD-75A ol 93 8-Hydroxy quinoline (8
HOS $44¢ LIASE 2489 240
%, A EFER=zA04 SHQ-XAD-4 2 SHQ-
XAD-7 A &5A & Azdtn o] AFFAE
& Cu(ll), CddID), Ni(Il) ¥ Fe(IIl)Z<ro]
29 F45% 84 3 Ae4A) AFHAS o
Fohed $4¢ F3o,

£ dF9 A" XAD4 £ 2 XAD-74
Ag AEY deolEsAY Az % FAG
3% 47% B9d zAdne 9o 2o
Moyers 52 XAD-4 5=%]o] hexylthioglycolate
(HTG)7] & €9 HTG-4 Aol E 2 & A
St A4 Ehol A HTG-4 A A3 Ag(D,
HgdD, Bi(IIl) ¥ Au(ID®] F3 2 35
I3t A5 Ftg e, propylene diamine te-
traacetic acid(PDTA)>] & Z& PDTA- 4] o]
EFAE $A43te UVD), ThAV) 2 Zr(IV)
o §240] Bl AT g or, amide]
£ 23t Aol EAd Hg Au(ID F
243 o thioglycolate 71 & Z= 49 F34
F ggoled 22 0 4] Aajed AT
o4

Egawa 5-& hydrazide 7] & Z33l= g o]
E $3of 3 F3458, Kida 52 dithiocar-
bamate(DTC)7| & Z#sh: DTC A2 &3
A& 739t 8 Vernon %52 hydroxamic acid
215 e Aol ExA s AT o] x4
A3 2o FFl L5 FAH S A7y
o1 amidoxime 7] & zt& Duolite CS-346 Z &)
dEFAL FAYl WAAE ATsglch?
Parrish &= Zajo] E. Aj¢kql Kelex-100& XAD
AGe FAEA A-FA7 2 Cu(IDE Ni(ID 2
58, Fe(lD$& Al o258 FHAs7 =4

T2 2}g o], Jezorek 52 8HQ & silica Q1
porasil o] FgAA Mn{dI), CdIID), Pb{D) 2
In(D) 59 FHATFE AZYPch ! o] o
Toll A B upeh 3ol FsolE £ o3l
LA FAYE & vt En qesx ¢
At FAA et =3 g FF Ad o)
E AF 8ol izt ATHE AL 42
TEAFTY FFFNLEL F4A7 = 24 3
T3 Ade] £ A8t A= Ao upat
A3 dolrt, Wt APA o] Ln4x,
AolE 7 J AdolE AFoz Hed &
A% A7 A%z gloh, 2

€ 47X A9F XAD-4 A= polysty-
rene-divinylbenzene 7] 9] ¥ <A $A =z $7)2
#]o] B A <ol Hgt F-24 o] F2 30% MeOH
Sdez JgATd FEYFAAE A3},
g8 XAD-74RA = acrylic ester A]8] x4z
XADAEY FAFAA FAAEY FAHL Z
T 3eomg 84 FAAs vny & A4
7] @Ee] XAD-4 % XAD~7 32 A"y
o 283 FAo AFANZYlE Ak
8HQ = HH-E9 FHol23 44, 4 2
dA gl A L4 Lo ES YAslnz
A HA] FEol 5 F5 ¢ 54 A
Foteh g7ete] AdEiqd )

24 H

2.1 HH717| W 7|+

2 AfdA A= Aol E A okel 8HQ 9
Aol Shimadzu UV-200 £33 5 A& A&
Bt o, FEo]LL Varian AA-375 QA&
BEAE A3t AR wlY g8
pH = Chemtrix 60A ¥ digital pH meter & A}
23t EA35

AA o A A& 93t AHgd A8
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FFol L F34 o

= FA o) 5AL Al F SH-WA PAHIE At
fatgd o, AEL7E 25ml A FH & AHE-3}
et

Lo & FHol e F4 2 IrAdd
& Yt A= FA R filter & F-2381 0.8%
20cm Pyrex 23 & AM&3M9 2 SH =2 29
2=74] Schuco elution pump & AH&35F% o},

2.2 =X| 9 Al

EAY A A8 42 = Rohm & Haas A &
9] Amberlite XAD-4 @ XAD-702 = A
9] =77} 45-140mesh &1 2] & A}2-8}4 e},

XAD-4 9 XAD-74xA9 AA+x 1M HCI-
acetone §-H o] AA Fe] FAEF Y FE3| A
gAA AN ET-ES AALF, Clo] o]
AZHA ¢& WA FRFE Aol o8,
60°C 2 Bol A AxAINZ AFTLEAA
50°C 2 H.#3to] ARg-3t3ict,

8HQ & FAFYAEY EFAGFez o o
A AAFA Fxz AgstATE, 2 el ARggt
Ak 2 grle 53U 1§ AGE FA A
23 zd 2 Agstgon, A¢d ALd B
1228 £A & B34 Zol&FE 2F4 S
g Ae AEEATth Adere Aoy
2.3 gy

2.3.1 Batch ol 2|3t SHQ 2| E&t

AAD XAD-4 2 XAD-7 3 dA4 %S F
ste] 747} 26ml AJ ko] Y dAFES 8HQ
£ zdste A9 E &4 10-20ml & ST,
parafilm ¢ 8 W¥3le] A2 ZE3] g3}
At ol SdFo] FA}A ¥z Folle
8HQ 9 =% AANAFALZZ=AR
2} 310nm o 4] A =Fsted XAD-4 2 XAD-7
ol 3 SHQ S F2AFTE AF At

2.3.2 8HQ-XAD-4 9 S8HQ-XAD-7& &%
x| H=

AA"D XAD-4 9 XAD-7+A & Z7 100g
A 23t pH7.09 30% MeOH £q] 8HQ &
Z5A7 8HQ 23184 500mlo] ¥ FL3
AEIAEE 247 o4 235 S8HQ A
3 XAD-4 2 XAD-7FA & $HFFE FE
3 A F, 60°CHF BN A=A
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50°C A &9 ol Hat ARES o)

XAD~4 ¢ XAD-7Ae FA¢d 8HQY &
== 8HQ-XAD-4 ¥ SHQ-XAD-7A &4 4
AeS Fakste] 1M HCI-MeOH & 0.2 &
3l F29S AAd AFA ERFEAR
o} 310nm ol A A 3Fste] A3 ot

3.3.3 2alHd| olst FHo|2e] E&

S8HQ-XAD-4 % 8HQ-XAD-7 A &A1&
Ak 2 5te] 30% MeOH £oll A 33 g
AAZLe 2R FFFZ FE3] A
o] MeOH 2 A A% t}& pH & 243 F5o)
L gl gmi/min A5 FHoz FTHA F
ZAZ, Fihd FHNLY = £F9F
F50| 255 S YAFHFEAZ oMAEA
37 EE2ANA FA4sd ARG F F
ol 29 ¥4 gL g A

Cu(l): 324.8nm, Cd(ID): 228.8nm, Fe(III):
248.3nm, Ni(Il): 232.0nm.

2.3.4 0|2 8+ U Fgexie] xHES
HE

SHQ-XAD-4 2 8HQ-XAD-7 A &5Ho &
g 7 F&ol & 5M HCl &4 o 2§23}
L2020 FHo)2Y FrE AAFZIEA
2 Agsgch SHQ-XAD4 L $549 AF
AYL 1AF8Y FHol & 5M HCl = &4

AA B Fatz, FFFE FEI AHT F 1
AFAA G e PPor FHNLE FHAA
A AgRAgEe A48

O

2|

3. zat 9 nF

3.1 XAD X0l cHEt sHQLl &aty
XAD 4o 9§ 8HQY F3d #A& o
Fe F34 Jyo =2dte A7, Wggd =
A Foz A4 4 ged AslolE A%y
FAAGe dupd o2 FAY FHEchs A
Oléﬂl oko] Tz Fud F4, LHE=F &
fdrtz grsng B Agdqdes XAD4 T
Ml HE 8HQ Y Fae] & wAxE AdAE
& zA Yz =3 2 AFE XAD-TFR0 =
A £33 o,
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Table 1. Effect of MeOH concentration on the log
K; of 8HQ by XAD-4 resin*.

Table 2. Effect of shaking time on the log K,
of 8HQ by XAD—4 resin*.

L&%’f&(?g) log Ki | MuOH (36{) logKy
10 3.43 60 2.60
20 3.37 70 1.70
30 3.06 80 1.37
40 o7 90 1.06
50 2,36

*Amount of resin taken: 500mg, XAD-4; Amount
of 8HQ taken: 2.0X10"2mmol 8HQ; Medium:
20m! of MeOH solution; Shaking time: 24 hrs;
Temperature: room temp.

3.1.1 DHEI2o| MeOH 59| s}

XAD-4 = u]=4 <l polystyrene-divinyl-
benzene FF Aol 22 4219 LS JH A=
ALYl fr] L] Aot Eol9 e =
Al AP Ao LolAd%5E =HE MeOH &
42 AH3z MeOH 559 #3le] wtzg
8HQ 9 FZAF(ogKknE AAAY. = 4
& Table 17} 72ch, Table 1614 Eiuv}e} 7
o] MeOH 527t Z71845 F2e Fadtm
Rew MeOH 9] 5=+ Aojxwl Fao] Zoj
Bk o122 MeOH ¢] 557} Z71sl=1 XAD-4
A ol W3k MeOH ¢ &-ri3lr} Fois) =, 39
F7] drel A9l 8HQ 9] 48] =7} 715 o] XAD-
45A o) g 8HQ S Fie gtz Azt
et

o] A Azz Bv MeOH 9 ¥%7}30%
olstd w7}t A2 Aoz eyt 2y
U £ a7 8HQY £3=E z3sld
30% MeOH & A z7A2oz AAS

3.1.2 TIEHA[ZIS] HE

8HQ 7} XAD-4 Ao AP & o] F& A
& 4V A8 A"RALE 15EAAFH 24
AZ7A AA7HA 8HQY EZA G (log
K& zA8t9 e 2 A Table 29 Zt,

Table 20} 4 B.5o] 303ols o =xs}
dort o] F9 AYdAME £33 HYo =2
=5 3] St 247k o4 AR

3.1.3 w48 e pHY 4

w849 pH W3l W& 8HQ S FEA G

Time (hr) log Kd
0.25 3.02
0. 50 3.06
0.75 3.06
1.00 3.06
2.00 3.06
24.0 3.06

*Amount of resin: 500mg, XAD-4; Amount of
8HQ: 2.0X10"2mmol 8HQ; Medium: 20m! of
309% MeOH solution.

Table 3. Effect of pH on the lod K; of 8HQ by
XAD-4 resin*.

pH log K, pH log K4
2.0 0 8.0 3.12
3.0 0 9.0 311
4.0 2.57 10.0 3.09
5.0 2.76 11.0 2.84
6.0 3.15 12.0 2.27
7.0 3.14

*Amount of resin: 500mg, XAD-4; Amount of
8HQ: 2.0X10"2 mmol 8HQ; Medium: 12ml of
buffer solution; Shaking time: 24 hrs.

o] A 37ke Table 35 3}, Table 3014 2+
uke} 7ol pH6.0~10.09 0] HAAFHA=2714
Aoz vyt sgHQE 9FH Edo=z
pH 5.10] 519 AQAAE (H)2 AE Fol
Loz 53 pH 9.7 o] 38 A AAAE (-)
2 3dd gole] =Hr, A pH 7.36%°
A= T4 EAGHZ EAeA Aot wet
A pH 7.08-Zo]A ¢ log Ky & RAE A
Ag 8HQS XAD-44) % F3& F49 &
A & Fido] Hdst A AL Ynjrz
8HQY F3& 7 FAFHo|dx ARG +
Ao, a2z 2 AYdA 8HQ S XAD4 4
Ao A A F& 2 J4=4L pH 7L 6.0~
9.09 W=z & F U+

3.2 XAD <A A3 8HQY A&7

XAD-4 ¥ XAD-7<A] 8HQ & A &4 &
HAAz2Ae Table 1,2,3004 A2 Ao} ko]
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30% MeOH, 247} ol4¢] AgAzE 9 pH7.0
W gqolvh 2z o] 279 gHQ 234
Aol XAD-4 @ XAD-74# % 2o} SHQ & A
FAZE H, A4 FH AT AgFe 7
7} 3.81x107*mmol 8HQ/g, 8HQ-XAD-4 resin
3} 2.60x10"2mmol 8HQ/g, 8HQ-XAD-7 resin
olgitt.  F FA A AFE Aol £
o W& 8HQ S FAMNAEFL F2 EAFF
olr® uFAo] & XADAFAZ vlny F4
d XAD-7 A Ert o] B 39 gHQ S A%
A7 Aolete A4 & g sqh

3.3 SHQ-XAD &g£X|e| orM4y

F5ole F3 9 4 8HQ A A9 B
&+ 84 AL pH e} 3¢ &2
o2 A4d HCl5xq =& 8HQ-XAD I-%
TA8 AL ARG 97A GAA
2 JA¢d 8HQ 7 dvht Rz A
A sA XAD A4 5ol A g YdE=rtE 9
u] et

3.3.1 pHge| Hz

o2& 9] pH 7} 2.0-12.090 94 8HQ-
XAD-4 9 8HQ-XAD-7R45A9] AL
ZAVE A= Table 48} 7t}

Table 414 2™ 8HQ-XAD-4 FE5A =
pH6.0~10.0 FH oA kg Aoz ehyte
o o] 7 Table 39 At dAgeh, &4 8
HQ-XAD-7 &A= pH6.0~9.09 44
80%4 =9 8HQ 7} Al dAIE & F 3
ok, pH¥isle] @& AgAe A4 A¥
< F AEFA A9 vl x£F), XAD-7 4
A9 8HQ Y tAAY Zat 9A sHQ7G
XAD-4 ¥t} XAD-7FA o) o o 35
7l dEeletm AT 5 oy, =3 o X
ol F FRY F49 Hojd wE 8HQS ¥
Ao Aol FE A AAo] wae el
XAD-4 9 XAD-7 Ao ®}8 B¢ pore size
o} gam=de 27 50A 2904, 780m?/g 2
450m?/g o) o}?, whebA XAD-7 £ 9 }A3F2
7t XAD-4 x| & JAT FE2F ol Fx
Atz Brlonz XAD-74A4¢ 8HQ 7
o A fFAs A Rolrh
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Table 4. Stability of 8HQ-XAD resins in the pH
of medium*.

8HQ-XAD-4 8HQ-XAD-7
resin resin
pH  8HQ Fesained pedium BHQ fomained Medium
30% Aqueous
2.0 0 MeOH 0 buffer
buffer solution
solution
3.0 24 ” 0 ”
4.0 73 ” 0 "
5.0 96 " 59 ”
6.0 99 ” 80 ”
7.0 99 " 83 ”
8.0 99 ” 83 "
9.0 99 4 82 "
10.0 98 ” 69 ”
11.0 94 ” 0 ”
12.0 71 ” 0 ”

*Amount of resin: 500mg, 8HQ-XAD-4(3.81x102
mmol 8HQ/g, resin), 200mg, S8HQ-XAD-7 (2.60
X10~2mmol 8HQ/g, resin); Medium: 20mi of
buffer solutions; Shaking time: 2 hrs.

3.3.2 HClsxo| ¥%

AgFAe F248 5L 4T o &
gHoz A8d HClEAY EEE2 (0.5~7.0
Mz AgA7HEA AE5AY HHA & A
A= Table 59 7t}

Table 5614 2wl SHQ-XAD-4 I {49

& HCIY =7 5.0 Mol Z7=4
8HQ 7} Al A AgFAoz FolglA =

Table 5. Effect of HCI concentration on the
stability of 8HQ-XAD resins*

£ 8HQ-XAD-4 resin 8HQ-XAD-7 resin

Conc. o
HCL(M) 8HQ remained (%) 8HQ remained (%)
0.5 53 —
1.0 63 0
3.0 92 0
5.0 96 0
7.0 9% —

*Amount of resin: 500mg, SHQ-XAD-4 (3.81X
10-2mmol 8HQ/g, resin), 200mg, 8HQ-XAD-7
(2. 60% 10 2mmol 8HQ/g, resin); Medium: 20m{
of HCl; Shaking time: 2hrs.
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Table 6. Distribution coefficients (log K;) of metal ions on 8HQ-XAD resins*.

8HQ-XAD-4 8HQ-XAD-7
Metal Ion pH pH
5.0 6.0 7.0 8.0 9.0 10.0 6.0 7.0 8.0 9.0 10.0
Cu(Il) 3.20 3.50 3.68 3.68 3.68 3.68 2.46 2.87 3.09 319 3.19
Cd (D 1.20 1.23 2.03 203 3.16 3.28 0.98 2.28 3.26 330 3.18
Fe(III) 1.29 1.32  1.43 1.43 1.43 1.43 2.60 2.60 2.60 2.60 2.74
NidII) 0.77 2.8 3.76 3.7 3.76 3.76 2.34 2.65 2.65 2.65 2.65

*Amount of resin: 500mg, 8HQ-XAD-4 (3.81X10-2mmol 8HQ/g, resin), 200mg, SHQ-XAD-7 (2. 60
10-?mmol 8HQ/g, resin); Amount of metal ion: 4.0X10-mmol for SHQ-XAD-4, 5.0x10~4mmol for
8HQ-XAD-7; Medium: 12ml of buffer solution for 8HQ-XAD-7; Medium: 12m! of buffer solution for SHQ-
XAD-4, 15ml of buffer soultion for 8HQ-XAD-7; Shaking time: 2 hrs.

2 3AHAH L Hol: whd 8HQ-XAD-73
FA Y A Aol AY g o Fe
A3E 53 2ol AZEe 1.0M o)ske]
S A Table 59 a\aﬂroﬂﬂ 4 F A%l
8HQ 7} HCleo] &3te] N+H 7} slo] XAD 4

Aol FAe] oy FAZFE FsHATG
£ F e 2y %&\-‘4 =7t oAl 5
= 8HQ S EAF=7} \N+HCI-2} e ol
Aol sol T4 £ APz A5ty o Fo)
XAD-45A o] F3to] sl53led 8gHQ S #g] 7t
AA == Aoleta A 23he}

TH, S8HQ-XAD-7 479 H$ol= vl
A FA49 XAD-74 9} 8HQ Ato] 8] &2+ o]
ety wj ol HClE4ol A 4A fesgs A
o2 Jzg o,

3.4 SHQ-XADZ&<X[o 2|5t &g
E&

F501 29 F3-& XAD S o Fod sHQ
st FEYFol EAE FE50) 29 44 pH=
Al A F5 Aol ESE JA st XAD 4 4
FEAS Y 2 dEE Fz gl gy 2 A
Tl A& 8HQ-XAD-4 ¥ 8HQ-XAD-73 44
Aol g FHole FiAY HH pHzAL
batch o2 AAs 5z HA pHol| 4 F4o] e
4 2 3ol dg AP S dgh 2 A=
Table 6 % 73 2th, Table 6614 H.5-0] Cu
D, Cdn, FedIl) 2 Ni(IDe 7 $=8HQ

do 2

7t XAD Ao 744 tAslA A gsE= pHY
%<l pH7.0~9.0 ] A A F3o] 5= gl u}
ZHA] o] pHY A A Felwol 23 F<o] 29
¥ 9 349 AFE Table 70)4] 2 ulgh
Zo] 8HQ-XAD-4 A &4A9 AL F<% 8HQ
ol F&E8 (M:8HQ)7 Cu(ll), CA(ID) =
Ni(De A% 1:2.0~2.42 Jegyroen, Fe
(IID &} 7 ol pH7.0014 1:39 En& 3
ol 2 glt},

8HQ-XAD-7 R §3 9 7 $ol & F5o] 25
8HQ ] F32u) (M:8HQ)~7} pH 7.0-9.0 ol A
Cu(ID, CdI) 2 Ni(ID9 7% 1:1.4-2.30]
™ Fe(Ill) & pH 7.0014 1:3.39 &32u <
B}, o] 49 AIE Fox /b Bimghule} 7o)
W29 270 F4o] 22 8HQ O Zu)sb 1:2
AAHNEE P42 E g vwd
Agetz o, 2 BAYNA F43 gHQ
o] EH7F A& 1:2 =& 1:30] Hx 3=
ol XAD Aol 35 8HQ 7 f8o A o
olvtE keI Ze] gAY ARz Az
Al FEol &} whgEA] Kl BFdAY &
Aelztz AT = gl =F Fe(l)o] pH
9] Frto| wet Fao] sl AL Fe(ll)
o ZE& pH3.0~7.09) ARG A A5
7] o Fol etz Azt o}

3.5 SHQ-XAD Z2+X|0 ZiE 2ol
o] 2|4 9l EBFX|Q MBI

F50] 22 AgAql 3o 15 Agd A
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Table 7. Adsorption and recovery of metal ions on SHQ-XAD resins*.
8HQ-XAD-4 resin 8HQ-XAD-7 resin
hr%gt:l Ads. Recov. Adsorption Ads. Recov. Adsorption
Mole Ratio pH Mole Ratio
(mmol/g, resin) (%) (M: 8HQ) (mmol/g, resin) (%) (M: 8HQ)
Cu(Il) 50 7.20%X10™3 92 — -
7.0 1.86x1072 100 1:2.1 7.0 1.84%10°2 100 1:1.4
9.0 1.90 X102 97 1:2.0 9.0 1.80%1072 100 1:1.5
cd{mn 5.0 0 — -— —
7.0 1.16 X102 100 — 7.0 4.88x%1073 100 —
9.0 1.90%10°2 96 1:2.0 9.0 1.52%10-2 100 1:1.7
Fe(III) 5.0 1.70xX10°2 100 1:2.3 —
7.0 1.30x10-2 100 1:3.0 7.0 8.53X10°3 100 1:3.3
9.0 2.40x1073 100 — 9.0 0 — —
NidIl) 5.0 3.40X1073 94 — —
7.0 1.60%1072 100 1:2.4 7.0 8.45%X1073 100 —
9.0 1.86%x1072 99 1:2.0 9.0 1.11X10°2 100 1:2.3
*Amount of resin: 500mg, 8HQ-XAD-4 (3.81X10"2mmol/g, resin), 500mg, SHQ-XAD-7 (2.60X10"2m

mol/g, resin); Amount of metal ion added: 1.0X102 mmol for each resin; Recovery eluent: 50ml of 5M

HCl; Flow Rate: 3ml/min.

Table 8. Recycling of Adsorption
with 8HQ-XAD-4 Resin*.

of Metal Ion

Adsorption(mmol/ | Recovery
No. Recycle g, resin)
1 1.86X%10°2 100
2 1.86X10°2 100
3 1.86%X1072 100
4 1.86%10°2 100
5 1. 86X 102 100

*Amount of resin: 500mg,

8HQ-XAD-4 (3.81X

10~2mmol/g, resin); Amount of metal jon added:

1.0X10"2mmol Cu(II),
7.0); Recovery: 50ml of 5M HCIL;

ml/min.

in 50 ml of solution(pH

Flow rate: 3

247 AE ANEE ARA Table 59 A
Azt wek 5M HCl§9 22 #2342 T4l
2 gAAA FHolee HEHRT, AeFAY

AL A8 AT Table 7] et

Ao A Bxo] FAH
37k AT

F40) 2

L AFA R

wg Agd 29 AL Table 5014 2

o] 8HQ-XAD-7 J &4 Afde 8314
o2 A45E HCl g 59 A4g-8delA 4
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8HQ 7} fr2l=]7] =] S8HQ-XADFAe <
AR BHHA 8HQ-XAD-4 A& FAulo] 7}
ez o] Af4A Ado] Mg Cu(l) o] &
o AFFHE =A% A Table 85} Zrh,
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