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Fig. 1 Effects of time on adsorption of
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Fig. 2 Effects of temperature on adsorption of

methylene blue by biochars
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Fig. 4 Effects of biochar dosage on adsorption of

methylene blue by biochars
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Fig. 5 Effects of oscillation speed on adsorption of

methylene blue by biochars
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Table 1 The orthogonal design table

AN 1 2 3
RS A B C
1 Al Bl Cl
2 Al B2 C2
3 Al B3 C3
4 A2 Bl C2
5 A2 B2 C3
6 A2 B3 Cl
7 A3 B1 C2
8 A3 B2 C1
9 A3 B3 C3

F2 EXIBER

Table 2 The results of orthogonal experiment

LA/ B/ O WOBEE/ WERHECR/ M R/
F L5

C (mg/L) g A %

5

(mg/g)

—

20 15 0.400  0.034 99.295 1.86
2 20 30 0.500  0.018 99.864  3.00
3 20 45 0.600  0.105 99.126  3.72
15 0.500  0.390 99.160  1.49
5 35 30 0.600  0.008 99.999  2.50
6 35 45 0.400  0.179 98.459  5.54
7 50 15 0.600  0.008 99.997  1.25
8 50 30 0.400  0.009 99.985  3.75

9 50 45 0.500  0.011 99.972  4.50
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Table 3 The range analysis results of biochar adsorption efficiency

28 W W REEERE A
K, 2.983 2.985 2.997
K, 2.976 2.998 2.990
K, 3.000 2.976 2.991
ky 0.994 0.995 0.992
k, 0.992 0.999 0.997
ky 1. 000 0.992 0.997
R, 0.008 0.023 0.005

SN BAC  Eitds AsB, G,

R4 EYRFERMEBHBRESTER

Table 4 The range analysis results of biochar adsorption capacity

K& RE—A WHEEKRE B £y C

K, 8.57 4.60 11.65
K, 9.53 9.25 8.98
K, 9.50 13.75 7.47
Ry 2. 86 1.53 3.72
k; 3.18 3.08 2.99
k, 3.17 4.58 2.49
R, 0.32 3.05 1.23
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Table 5 The comparison table of equilibrium absorption

capacity results of different adsorption isotherm

S i e B Langmuir Freundlich  Temkin
C./(mg/L) el (i) HEL IR
0.148 413 897 47.695 95 6.770 431 6.690 789
0.646 148 036 41. 354 34 6.011 939 6.109 832
0.177 870 091 22.970 09 4.605 441 4.806 739
0.057 024 169 9.987 215 3.640 842 3.657 593
0.030 589 124 5.810 104 3.201 239 3.028 429
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Table 6 The comparison table of adsorption isotherm

parameters results

Langmuir 45 %1 Freundlich % # Temkin F&Y

g./(mg/g) K, R Kz n R Al/g B R

61.05 3.45 0.87 6.5845.250.97 6.55 2.33 0.92
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Table 7 Adsorption kinetics model fitting parameter table
E— L [ 3l ) 2% T % B Bl ) 2 L YU
C,/(mg/L) q./(mg/g)
Qercal K, R’ ercal ho R’ Kid C R’
30 2.997 0.432 7 1.084 0.904 3.019 16.29 0.9999 0.153 2.663 0. 859
60 5.966 0.293 8 0.999 0.958 6.164 17.04 0.9999 1.270 2.967 0.952
90 7.319 2.952 0. 305 0.930 7.285 20.12 0.997 8 1.353 3. 704 0. 945
8 EZLZWMHNFFEHERMEBRESTE
Table 8 Quasi-equilibrium adsorption capacity of two adsorption kinetics error analysis table
C,/(mg/L) P {E/ (mg/g) SRl 4l / (mg/g) 4 %0 i 2 / (mg/ ) AR X 22 / %%
30 3.019 2.997 0.022 0.7
60 6.164 5.996 0.168 2.8
90 7.285 7.319 0.034 0.5
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Kinetics of biological activated carbon on blue methylene adsorption

TANG Ya-fei, LIU Zuo-huan , ZHOU Xuan
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Suitable temperature, shaking speed, initial concentration of methylene blue, biological acti-
vated carbon dosage and adsorption time range were determined by biological activated carbon adsorp-
tion test. Then the temperatures, initial concentration of methylene blue, biological activated carbon
dosage were chosen to be investigated by the orthogonal experiment, the optimal adsorption process
conditions are as follows: reaction temperature of 35 C, biological activated carbon dosage of 0.4 g,
concentration of methylene blue of 45 mg/L, the removal of methylene blue by biological activated car-
bon of 98. 6%, the adsorption amount of 5. 54 mg/g. Finally, the kinetic study in optimal conditions
indiactes that the adsorbed methylene blue concentration and the biological activated carbon accord with
the Freundlich adsorption isotherm when the adsorption of solute molecules of methylene blue comes to
balance at the interface. The characteristics of adsorption kinetics are consistent with the quasi two
stage adsorption kinetics, and biological activated carbon’s adsorption of methylene blue is controlled by
chemical adsorption.

Keywords: biological activated carbon; orthogonal experiments; quasi two stage adsorption kinetic



