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Investigation into adsorption of Cr V| and As [l onto
coaly activated carbon and its influencing factors
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Abstract This study investigated the removal of Cr VI and As [l from aqueous solutions by coaly activated carbon.
The influences of pH temperature contact time and absorbent dosage on the adsorption of Cr VI and As [l by
coaly activated carbon were analyzed. The results show that pH had a significant influence on the adsorption percentage
and the optimal pH values for adsorption of Cr VI and As [l were pH 2.0 and pH 5.0 respectively. The adsorption
percentage of Cr VI was affected significantly by temperature the adsorption percentage of Cr VI ranged from 70%
t0 95% for temperatures increasing from 20°C to 40°C . The adsorption percentage of As [ll increased with temperature
at first and then decreased and the optimal temperature for the adsorption of As [l was 30°C. The experimental data
fitted well with the Langmuir isotherm equation and the Pseudo-second-order model described adsorption kinetics well.
The thermodynamic study indicated that the adsorption of Cr VI and As [l was a spontaneous and endothermal
process.
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pH

1.1

85%

300 ~ 600 ;m
0.5~0.6
105°C

1.2
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1.3
1.3.1 pH
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5  250mlL
4568 0.2¢g
130t/ min
Cr VI
b. 100 mL
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24568 0.2¢g
130 r/min
As [l
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b. 100 mL 0.5mg/L As [l
5  250mL
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12-14 pH -1~4
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+
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0 1
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pH=2~5.5 Langmuir
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As ]]1 Ge = KF(O en 3
H
P , Qo
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OH~
) . mg/g -
A502 OH n
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2.2 2 :
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2 10mg/L.  Cr VI o W As I
20°C 40C .
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Ccr VI As 1 7.5656
100 o - Cr(V) mg/g  0.337 1 mg/g Cr VI
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L Freundlich n
g Cr VI As I
# n 1
60 ) ) , , 2.4
20 25 30 35 40
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2 Cr VI As

a. Pseudo-first-order
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Cr VI As I Pseudo-second-
t k
q 1 order cr VI As [l
18
2 )
; 332 — Langmqu 2 Pseudo-first-order Pseudo-second-order
50 F L aean e Freundlich
: A 35C
Y, Pseudo-first-order Pseudo-second-order
T ky R? qe ky R?

25 0.00585 0.9612 4.21003 0.00912  0.9920
Ct VI 30 0.00578 0.9682 4.29624 0.00966 0.9913
35 0.00637 0.9588 4.32835 0.00992 0.9915

25 0.01121 0.9332  0.12340 5.23160 0.9923

As [ 30 0.01326 0.9237 0.18280 8.12250 0.9958
35 0.01139 0.9223  0.10830 4.98750 0.9912

gc/(mg-g™)

1.5 ' . . . ' 2.5
1 2 3 4 5 6
o, /(mg-L™Y) AG° AH° AS°
(@ Cr ()
_ m25C - A
bl 2 0C T Famiion Ko = 6
0.247 AG® = — RTInK, 7
022}
~— AS°  AH°
w0201 Ko = 5= - Sr 8
;’_n 0.18 |
< 016+ R R =8.314510)/ mot K
i
0.14 T K K, Oad Qe
012}
0.10 | 4
0.08 . . . . . . mg/L AH°  AS° K, 1/T
005 010 015 020 025 030 035 4 3
p./(mg-L™)
(b)As (1) 351 = Cr(VD)
30k i e As(Il)
3 251
1 Langmuir Freundlich M 20F
=
— 15t
10k
;s Langmuir Freundlich 0.5 L4
C 0, b R K, " R 0.00315 0.00320 0.00325 0.00330 0.00335 0.00340 0.00345
Alyp-l
25 7.5656 0.2423 0.9992 1.6208 1.7050 0.9879 r/k
VI 30 7.3505 0.3176 0.9988 1.9087 1.8287 0.9881
35 6.9838 0.4247 0.9989 2.1768 1.9603 0.9919 4 InK, UT
25 03132 7.6707 0.9956 0.3692 2.3404 0.9670
As Il 30 0.3371 11.5876 0.9889 0.4062 2.8513 0.9614 3 Cr T As Tl
35 0.3247 5.1155 0.9873 0.3648 1.9648 0.9583 e . A N, N5
0 kJ mol ™! Kf mol™"  kJ mol™* K~!
b. pseudo-second-order 293 2.33 206
' 1 ' 298 5.67 4.23
0@ " kgl T q. 3 e Vo303 9.00 5.34 77.26 0.27
v e
308 13.29 6.62
ko 313 19.00 7.66
2 293 1.94 1.61
) 298  2.57 2.34
, As I 303 3.00 2.77 2.98 0.017
R°>0.9 308 2.45 2.29
Pseudo-second-order 313 2.17 2.02

R?>>0.99 Pseudo-first-order
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