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Abstract

The adsorption features of malachite green onto activated carbon have been investigated for its treatment from aqueous
solution. The influential factors were examined the initial concentration of malachite green, reaction temperature, and pH.
Under experimental conditions, adsorption equilibrium of malachite green was attained within 2 hr after the adsorption started.
The adsorption reaction of malachite green followed the pseudo-second order rate model, and the adsorption rate constants(k2)
decreased with increasing initial concentrations of malachite green. Adsorption behavior of malachite green on activated
carbon was found to follow the Freundlich model well in the initial adsorbate concentration range. With increase in
temperature, the adsorbed amount of malachite green at equilibrium increased, which indicate that the adsorption reaction was
endothermic reaction. Thermodynamic parameters for malachite green adsorption reaction were estimated at varying
temperatures, and in the pH range of 2-10, adsorption of malachite green increased.
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Fig. 1. Effect of initid concentration of malachite green on the
adsorption of activated carbon(initial pH 4, amount of
adsorbent 0.1 g (0.5~1 mm), temperature 25°C).

TAEE =SS EASE| K| FM253 H[3E, 2009

2 A48 e e s
ARSAA )e] AL FF AAIFS ZAA,
1 ky

1
E:(q()(?)‘f'q—( @)

t 1 1
—=—t+—t @3]
Q} L'Zq, q,

Q714 g Z AES S F2E TEstolEa
o Fol, g At §&4FE JuE kT ke T7
Folh. 7]
SRS 2 A%
ARz RS &R ot AT o ERen S 24
g 9% TEtrtolEad Y] FEL fAI RS SRS
o Z ma2s g ¢ 5 AAHFg. 2). Fig 2014 Ho]
£ upel Zo] tgol WS to] Tz HHAFHE e
om o]9 OYPZEFEH SEHT 4 FIFFFS T+
F Atk 27lE=7t F7Feel o
02 ZAFAIL FAOIARIGE A O 3
) Fe APANA T BIFEA () T FAL
St AL 2 YETHTable 1).

m 250mg/L
1 ® 300mg/L
al A 400mg/L )
4+ 500mg/L
P
T 3 -
E
[=1]
E
2 24
o
=

0 !g} |

200 I 300 ' 460 I 500
Time (min)
Fig. 2. Pseudo-second order kinetics of malachite green onto
activated carbon for different initial concentration
(initial pH 4, amount of adsorbent 0.1 g (0.5~1 mm),
temperature 25°C).

Table 1. Adsorption kinetic results of malachite green onto
activated carbon at different initial concentration

MG Expe-r-im‘ental Cal-c-u Iqted Pseudo-second
concentration e(llg;fcriltl;/m e(llgéfcriltl;/m order rate r?
(mgt) (Ge, mg/g) | (e, Mg/g) constant
250 1136 117.9 0.000585 0.997
300 124.6 128.0 0.000658 0.997
400 157.1 159.7 0.000901 0.998
500 192.1 198.8 0.00107 0.999
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Fig. 4. Change in the remaining concentration of malachite
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Fig. 3. Freundlich plot for adsorption of malachite green T: solution temperature (K)
onto activated carbon. A: frequency factor
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Table 3. Calculated thermodynamic parameters of adsorption
of malachite green onto activated carbon

T(CC) | K |AH (kiimol)| AG® (kImol) | AS° (IK - mal)

15 | 193 -158 582

25 | 372 -3.26 11.3

101

35 | 273 -8.47 2738

45 | 838 117 37.1
AG® = RTINK ©)
AG® = AH-TAS (10)
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Fig. 6. pH effect on adsorption of maachite green onto
activated carbon.
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