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Comparison of Heavy Metal Adsorption by Manganese Oxide-Coated
Activated Carbon according to Manufacture Method
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Abstract : The adsorption characteristics of Pb(II) and Cu(II) by the manganese oxide-coated activated carbon (MOAC) were
investigated by series of batch experiments. MOAC was prepared by three types of manufacturing methods such as chemical
precipitation method (CP), hydrothermal method (HT) and supercritical method (SC). Pseudo-second-order and Langmuir models
adequately described kinetics and isotherm of Pb(II) and Cu(Il) adsorption on the experimented adsorbents. These results indicated
that heavy metal ions were chemically adsorbed onto uniform monolayered adsorption sites. The coating of manganese oxide en-
hanced the adsorption capacities of AC. And adsorption capacities of Pb(II) and Cu(Il) were significantly affected by the manu-
facturing method of MOAC. The highest adsorption performance was obtained by using SC, followed by HT and CP, which is
caused from high uniformity and amount of manganese oxide coated onto AC induced by high temperature and pressure. These
results show that MOAC can be used as an effective adsorbent to remediate heavy metal contaminated environment.
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Table 1. Physicochemical properties of experimented adsor-

bents
Elements composition (%)

Adsorbent -
(0] Al Si S Mn Fe Cu Totals
AGAC 9497 421 017 025 024 - 012 004 100
YCP 8620 1195 034 049 051 040 012 - 100
OHT 8309 1439 032 038 021 151 010 - 100
9SC  79.38 1747 022 031 015 233 0.12 100

JGAC : granular activated carbon

Y CP : chemical precipitation method
HT : hydrothermal method

9SC : supercritical method
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Fig. 2. First and second order plots for Pb(ll) and Cu(ll) adsorp-
tion onto MOAC ((a) Pb, (b) Cu).

g4 (2))1} pseudo-second-order £E=2 (4] 3)S &
fo] elojxl AnkE ACS} ulwato] Fig.20] Leky) i,
S GHILE A2 Yot sos wd
u B oF 0017 WA FHE T 71 o]0

| A Ao ek Agold @
0171(_] Pb&}t CUQ HYPS2FS ACE A3 H9-0 9.1 mg/g
7} 3.97 mg/go] Qo™ CP, HT, SCo| ¢Ja] A%¥ MOAC
o] ALof Z+ZF 16.05 mg/g¥} 7.06 mg/g, 23.2 mg/gd} 7.78
mg/g 183l 55.07 mg/gi} 12.67 mg/g o 2 e} EAJEL

FIF AN ofN oo g
o O ok
b ﬁ

rﬂﬁ

SYANPORN FFE FAFl 2A Ftst

A FR4 gﬂ%ﬂ% é—i%a 2L 2 g5t

o 20 hehfgle. 17} &
29E A3 ), Ao A}w mE FAAel 244
(Rz)%,fol Pb2] % 0.653~0.971, Cu®] 7% 0.408~0.985 =
Uerste s o 28l q kst AHOIN 2 agtel Aolst
2 R0 tehgrh 2 $ERYS 488 gt 24A%
R )4 Zro] Pbe] 7-%-of 0.982~0.997, CuZd-2-°f| 0.968~0.995
o £ g2 7 o2 qgtat AFOIH B gkl
2 Aol ol gz slo2 e @164 ol A8

h=

3ol et ATt Pbe} Cu B 27)5k7}t S7heol whet
Ao /AT o) % AT HP el =eshs A
O 2 uERgT of2dt dyke S S sl Al
delo] o7 witel Fa4 Sato] AR wet fE &
o] gady] gl oz daEch”

Z-gsto] dofjzl EAZES Table 3o Yeti it Aol

A9 5252 EAof Langmuir 2dlS A&
3 o], Pbo] 7 2-9f 0.982~0.998, Cu2] 2] 0.962~0.996
o] R*(#A%) 4+& 714 Freundlich 2 €& 283 <]
Pbe} Cu9) R? Zkel 0.899~0.9581} 0.827~0.943 K} =2 7
o Uehrth 2, B340 $34 SAES4S Langmuir
melo] ojs) AUalA AR 4 A AR itk o
2hA Agol AHEE TNz SRS FAS FAA B

I=] =1 =
Wol AT ofuix] BE/L FAT BEAZA o
<~

olu 3lsta el Ao 43 4 k. sHA=
ACE A3 wf, Langmuir 28-S 2H83}0] ozl Pbe}
Cuo] &2 27t 19.6 mg/gPt 6.43 mg/gO & L}
Ebtth A 29 MOACS] Pbol Cuo] &g
CP9] 7d-%-of 27.85 mg/g¥} 9.09 mg/g, HTS] 7Z-t-ofl+= 41.84

Table 2. Interpretation of experimental results into first-order and second-order kinetic models

First-order rate constants

Second-order rate constants

Adsorbent Heavy metal Qe.exp (MY/Q)

kaa (M) Gejneo. (Mg R’ K (gmg'min™)  Geneo (Mg™) R’
AC 91 0.0016 721 0971 0,0008 943 0.997
cP o0 16,05 0.0009 8.90 0653 0.0009 15.80 0.991
HT 232 0.0009 1611 0.944 0.0004 22,99 0.982
sC 55.07 0.0014 42 54 0.967 00001 56,50 0.996
AC 397 0.0005 210 0.716 0.0031 381 0972
cP . 7.06 0.0007 16.49 0.408 0.0010 6.92 0.968
HT 778 0.0002 6.01 0971 0.0008 8.24 0.995
0 12,67 0.0014 10,05 0.985 0.0005 13,33 0.983
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Fig. 3. Adsorption isotherms of Pb(ll) and Cu(ll) onto MOAC
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Table 3. Langmuir and Freundlich isotherm parameters for the
adsorption of Po(ll) and Cu(ll) onto experimented adsor-
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Langmuir isotherm Freundlich isotherm
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