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Abstract

Altered Langmuir adsorption isotherm has been suggested for adsorption reactions occurring in aqueous environment based
upon the concept of the steric displacement between adsorbates and water molecules at the surface of adsorbent. For the adsorp-
tion of Cd?* on activated carbon, the suggested adsorption isotherm was shown to be more well applied to the experimental
results compared with the classical Langmuir adsorption isotherm. Based on this, regarding the adsorption system which fol-
lowing the Langmuir model more precise design and controllable operation of the process were considered to be attainable when
the adsorption process is analyzed employing the altered adsorption isotherm.
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Fig. 1. Linearlized Langmuir isotherm for the adsorption of
Cd** ion on activated carbon without the consideration
of the displacement of water molecule at the surface
of adsorbent (pH 4, Temp.; 20°C).

9 Z7] 2 g A3, F3Ee] Polarizability, F3
A5 A=, 283 &5
o] FFE B Ao 4 £ Sl a9, A
Langmuir $-&52MldlA e ol2jd 323 Bzt
o] Xghof| it o] TE A WL vk, ol A
Az FEs FHkee 20E S8 AR B
3 Jvin 7 4 Slvh webd, Boh gEd
Langmuir 29S¢ A7) eire S FwdA
dolul= ol2f3t o] S2FHY =2 1y
sjojzjof gt
GAHQl HAeX & o, F2Ho] ERAS X
so] FFA mHel] FAEE Al JejA Gibbs
Free Energy®] W3l7t #2e g 7pd o F3o 71
& doluh= Zloz A7 F Yot vl S
TASL 2le FALAG°) FHFGAN T4 &
Hell 250} = whel ERAHNH,0,4)9 A1 FHE o]
FEL FAE (A BEA WiVt §9FoE BE
HonH, 02 & o, HF e FHh-2
theel AeZ AAE F Sl

Asol + nHZOads = Aads + nH2Osol (7)

ojf

A wkgol et H¥YT= €99 lonic Strength
Effects 7412 o 2] )2 EHE F 3= wh

deolEs A 15 A A 35, 2006



84

K= [Aads] [HZOsol]n/ [Asol] [HZOads]n (8)

ole 8915 2 FAW AolNe 7t agsel
Mole Fraction(X)2.Z UehiH o3 7224 o}

K = (XA, ads)(Xi120,50)"/ (X s0D)(Xp120,20)" ®

a2, 2% £ Mole Fraction?] Xppoe= &
AlHo g 12 7 4 1o, T3 293 KeflA B Af
Ao FEE F 554 Mo|n2 0 galoMe] FatA
HEFEE CHL & W UvEo= Ce B9 F&d
Hjgl wj9- orm golF Fae] Mole Fraction?]
Xasors ZAHCZ C/5542 UERE 4 it

$PH, Langmuir 2delA 0% &2 EHol gt
F2t3e] Adsorption Density®] FHMNZH(TA ool TS
defel 29X F2E 9] Adsorption Density(I's)¢)
H19F FUSER [y =00 mad FAZE AT %
gk, A Beld 1-08 EEA] 23 Surface
Coverage®] B2 Typo/Tmoma™t 228 F2A oA
A 158249 o] SR-AVE A AP Thwoms
— Mg e BA7F AYHEZ 1 -0F Typo/ly me
vHto] T T 4 Atk 2#H), X, 4 T 2o
2 vehd 4 Qe v

XA,ads = FA/(FA + rﬂzo) . (10)

4710 19} BANETS s 4 (1)l Bk,

XA,ads = el—‘A,max/ [erA,max + (1 - 6)nl—‘A,max]
=0/[0+(1 -0)n] (11)

23, Xp 00t Kipoassd T 10122 4 (1DEH
Bl Xipow® THEe] 4 (12)9} 2ol vehd 4 gl

Xp20,045= (1 = O0/[0 + (1 - 6)n] (12)

olgA ¥8E 7} Mole Fractiong2 4] (9)] Y
sl Felsld oo A& =28 4 Aok

0 x[0+n(1—0)]""/[n(1-0)In=K x(Cs/554) (13)

Z, A (13) FFd 9] FAAHM FHEH B2
Z2}€] Steric Displacement® 23S W9 Langmuir
TEEAoEA olF T sty A8e eS|
@& 2474 Langmuir S2F34 A @)y BlLsA
| 2 &olde & = ok

F&do] F2E o A A¥EHE AEE v
3 ¢4 Langmuir 55329 284S AR 9

o
>

J. of Korean Inst. Resources Recycling Vol. 15, No. 3, 2006

ERF

3 YA AAE B digk cd*e FRAEY Ax
£ 2 (130l oA s sta) sl olE s
T Cd* ol2o] F2E uf S4e EHA X|gh=]o]
§AFo 7 WEHe EEAY Foyt ZAHoor
ot BEEAle] FZeA 079 H'Y Bond Lengths
°F 096 Aol He] Z7)= ol Hjg FAE &
Qo= S 2122 Random Orientatione 71T S,
e mgolAel EEAL 1719 Parking Areae &
2.89x 107°m®%) Aog 7Hek 4= Sloh &3, o 9
Effective Ionic Radiuss= Coordination Number 7} 62
o 95 pme| B2 cd*'e] Fels FHo= MY B¢,
ol9] Hr YL oF 283x10m7}t 2 o= A
7y 4 glok. 28BEE, Cd o] ViVt 849 B9
of FE u F2A| BRI BRIl XgE-e
ZA L Z 1:10] E Ao IHE 4 v}k wWekA, 4
(13 noll 18 tiYste] AEehd 4 (1471 Ha,

1/6 =55.4/KC.+ 1 (14

QA9} Zho] 9F (Wm)(x/m)y, 2 Bl BeshA
el o] EEHA o)

[1A/m)/S5.4 = 1/[(/m)ygeKCe] + 1/55.4(x/m)pn

as)
0.05
0.04
b
\n
wn
T o0
3
A
0.02
001
00 10
1i¢,
Fig. 2. Linearlized Langmuir isotherm for the adsorption of

Cd*" ion on activated carbon in the consideration of
the displacement of water molecule at the surface of
adsorbent (pH 4, Temp.; 20°C).
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