Journal of the Korean Chentical Society
2000, Vol. 44, No. 4
Printed in the Republic of Korea

249 eeoLoiAMel Nidn), Co(In), Srdl) &&tof
FHAR o4y
FhEERR™ - FMEESS - HRRTL - PHEW - BB - XM - &is

Sl r i = T A P B i S R
(2000. 3. 15 &)

Surface Complexation Modeling of Ni(Il), Co(II), and Sr(II)
Adsorption on Amorphous Alumina

Yeong Jae Park*, Kyoung Kyun Park, Moo Yul Suh, Soo Kyoung Yoon,
Kwang Soon Choei, Kwang Yong Jee, and Won Ho Kim
Kovea Atomic Energy Research Institste, Nuclear Chemistry Research Team, Taejon 305-606, Korea
(Received May 15, 2000)

2 9 AT o] 2= 0.1 Mpl A FAY Felviel] 247 Ni(lD, Colll), SKI R Cs()2] F4 A
TE A 7RG F50l 2 TEE A3t pHE WHA7|HA BN B4 o9 ¥ FRTE
F4EE Zofon AR B} 52 pHEOE o] $31ic}. I o122] X7} 10X 104 M3l &
Aol &% F2 djoel2ie] EPAE 29E A48l 4 F4 FAF) O 2he) FRILY
& 27T F4 A7) Co>NI>SHID) £2-2 334315100 Cs(e F2) 57| gt ¥ pH
A8 Coeh Nidhe] F3H52 WH-2o] 7kriafd a2 Exisigd.

ABSTRACT. Adsorption behaviors of Ni(H), Co(II), Sr(I), and Cs(I) ions were investigated on amorphous
alumina with varying pH at three different metal ion concentrations under the condition of 0.1 M ionic strength.
With increasing metal ion conceniration, the percentage of adsorption decreased and the adsorption edge was
shifted to a higher pH value. The adsorption data obtained using the metal ion concentration of 1.0 X 107 M
were quantitatively analyzed by surface complexation modeling and the values of intrinsic adsorption constant
were delermined. The adsorption affinity of metal ions to the alumina swface decreased in the order Co(II)>
Ni(ll)> Se(IT) and Cs(1} ions were not adsorbed. The species of Ni(I1) and Co(iI} ions adsorbed at high pH (>8)
were found to be in hydrolyzed forms.

N B

FE AREo BukE 22 TR AT B
o] 22 Fajol 84 2 Aot FAsl W AFE
oA FAe] dide] HAL 3ie}. E3 A HY)w
o} Asp At FAsted WA YFe) Astgs ol
A19] e} Eg dSshe diell A5k Aol dofp
3 Eiste] §24 w2 vl Fadt Wevt o
dubE oz Foizl uhg 2AEIM dE T U F
] FARE SR FHA FRinte] £ HYol

2lgled AAe] "o, % o]-22) F=E Al Al
HPES A FAAZ 226 L& F dof
El3= Langmuirt Freundlich F341 22 fitting3ted
T8 S99 ARE dud AR 22 oleigt
AT WYL F4 27, F pH, o=, HsjAY
Fhel W F o9 Fol w[A: FUE A5
4 glon Abgoll Aigte] whiu}! FaHA| Exiel]
A deu 3 0|29 & 75 A= 8
Mg 4 Q= wpe s FwAE(surface complexa-
tion) Zo] a2} o] &-H T Qlu} ko] Hije R J

-305-



306 Fhatak - FRPELY - BRRKAD - PRI - BIEE - AR - &R

o] &9] F3g siMEr] e FAA Eae] Hat
o] W AN dojube AHRA7H Asagst
T o7 AT WT = FAA A
AE YAlol| WpE FA FL sl o} g}

B dpell A deint gz e Al 2
GFaLHALONE AMESld F5e] F3 RS
ZAR1E). o F el abFmvel Aok AR g
E3lo] Bl Dol AbslE] WS YA =AY
F & FaA7E] F2 Heuke-g 2Asic B
7ol MR FE o] B FARY YA HAE
o ol Exi3l= Nidl), Coll), Srdl), Cstl) o]
ol Fol o] FHAY BAE APH o= X
7] $18te] FITEQL™elel= ¥} dio¥] Helg A
ARZ 2 RS AMEEle] EREAE B A3l
o) 3fe] 3 WY Apghg dAslc)

« #

ALk, Algell A% Ni(), Co(), S, CsTy |-
2] Zgele NiCl, - 6H.Q(Aldrich), Co(NO;); + 6H,O
(Aldrich), S1Cl + 6H,O(Aldrich), CsNO:(Fluka) 52|
Alefg oldke] AIAIES Aed] ks A3l 25
FFgoll BedA 2z Ewlsisdct. ) ol 2k eE
7] $lsbe] AR NaNOs, pH 2R #5te A}
£33 HNO, = NaOH:= 25 BM4 Sdol4e
AAEE AA §lol 2R AHgsladnt. FEAA R AR
H FR = TEE99.5% ¢14H0] Merckal Al)E-
< A glo] A3l ALFYBETE &
A% FA-L 140 g olsict. I, XA L 2 e
2H8izl o} o] 2= T8 (amorphous)e] AT

B2 §F. NidD), Co(l), Siil) T2 Cs(T) ©f
o] dRale] 2] FAEE AFE 0.1 MY o]
L7zl pHE WAFPEA Zhzd 2AksRI. &
Aol A {1 pH HHell - M amlade]
pHZl 3% FE£8 4 JEF 7|8 GFue] Atekat
2] ARLAYL TH3H. o] AHENE] H#7iAY
pHEFS 712l 0.125M NaNQ; A3 &8 )3}
At FRAAUY-S so0mL S8e] Eejddd HuE
ARgsld Fejslic), Aot 025 ¢ pHY} 7]
92 (.125M NaNO;, Asjz-e 20mLE =7t
U= ZeliEd Fuol 7isld FYE o] FgL o
pH7F A= 3d) 10 Helle] 58 3k oF |

AMzE F, Smle] F4ole TAAE 7R v Eh
7V 2 XA, o] o] F&o) g A9 FE
Aol AMS1E 325 7RI Evldigct 714
7)o FEo) A 25202 °CollA] 2447} o4}
HExsle] Fas)o] o] FolA =5 slgict H2widie)
3 pH7t AFH o2 Ashe el HES Hesd
™ HNO; ¥ NaOH £o1& HA3 AM3sie] =3
sodct, o)A sl Fulgl MAdA A Rl
25 mL2. BE Ayl YAetA it 98 Aol
MAMALS SAE3000 rpm, 30 min)EE Fol] ARS-
o o] Tl TET ST Nilhe} Colll)
2] = FEZF Fek=nl GAPFEHICP-AES,
JOBIN YVON JY S0P)Y&, Srel Cs(D®] e 9
FEb4(Atomic Absorption, Perkin-ElmeryS- oj4-
Blod sl GFuhel] FaE G52 % 5%
o]22] o5} A5 Fol &4 Fiele Aew
e ZAsAG. olel= WEE Ni), Co(lD), Sr(Il)
£ 22 BEQOXICME o] Fuigk R 2
& ol& 2o disled A F)EY AUY AR} F
A3A 243l rRudelrie] 7} Férel 2] £
& Ao

A3 ¥ oW

ERME Z& XX

1) Nid), ©)- 7=y 0. Ml 236041 LoX 107
50X 107, 1L.OX10°M €] Al7kA] Ni(s=(Nirys
72z Agsle] pHEsiel W NidD2 ¥3Ee 3%
g AAE Fig 1ol HeEIDE. Nidh =71 ¥
5 TGS 2aglon, FASHY ML ¥
pHELZ o]Fslyrt. of2ldt FA71EL YwtdLs
B o2 FAoiA de] FAFR gleh) wiwe
FAA 1g % F59) B 2] v 2SS
& Z1edvka® A, 100% &3] o|Fix pH
9 o)Ake] JAef|M z} HEH FAERE v]ws| By A
ol AH-E 27] pxwlel A 255 4 4 e

@) Co(ll). ALRE 0IM ZZA LOXI07,
502107, L0X107*M 52 A7 CodDh ¥5(Cor)
£ 74} AHgsled pHislel o8 Codle] F3PEE
238 W5 Fig. 26 LjeRAsIc}. NiMe] F3e) A
g} vRRIE Coll) ¥t & % FAEE 7
Agod, FTAe] wiFge] ¥ pHELE oF3)

Joumal of the Koreun Chemical Society



Y dFafuelime] NilD, Coddl, Sr(lh) &3] B3 259 307

100 = -
¢
o
80 /:'
T .
2 !
S
§ 607 ﬁ‘
>4 = 0.1 M NaNgy
=
5 40 Ny
£ —o— 10x1c7 M
20 ce8 - 50x 10t M
—* - 10x10% M
Q - T T T T T
3 4 S5 6 7 8 ] 10

pH
Fig. 1, Percentage of adsorbed Ni(Il) on amorphous alumina
as a function of pH.
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Fig. 2. Percentage of adsorbed Co(ll) on amorphous alumina
4s a function of pH.
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Fig. 3. Percentage of adsorbed Se(IT) on amorphous alomina
as a functon of pH.
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Fig. 4. Percentage of adsorbed Metal(ll} ion on amorphous
aluming as a lunction of pH in the multi-component system.
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Fig. 5. Surface complexation modeling of Ni(fl) adsorption
on amorphous alumina. The lincs and circles represent modet
calcnlations and experimental duta respectively.

Table 1. Intrinsic adsotption constants of metat ions on amop-
hous aluinina determined from surface complexation modeling
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Fig. 6. Surlace complexation modeling of Co(1} adsorption
on amorphous alumina. The lines and circles represent rodel
calculations and experimental data respectively.
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Fig. 7. Swrface complexation modeling of St(Il) adsorption

on amorphous alumina. The line and circles represent model

calculations and experimental data respectively.
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