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Table 1 Proximate and ultimate analysis of raw material

Proximate analysis w/% Ultimate analysis w/ %

Moisture 4.74 C 36.06
Ash 5.62 H 6.10
Volatile 72.62 N 3.53
Fixed carbon 17.02 S 1.08
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Table 2 Doehlert’ s experimental matrix and the corresponding experimental factors and responses

No Temperature U,/C  Impregnation ratio U, Temperature X,/TC

Impregnation ratio X, Y,/ % Y,/mg-g”! Yy/mg-g7!

1 450 1.000 -
2 550 1.000 1.0
3 500 1.433 0.5
4 350 1.000 -1.0
5 400 0.567 -0.5
6 500 0.567 0.5
7 400 1.433 -0.5

- 32.9 300 1001
- 31.0 263 828
0. 866 30.4 307 988
- 36.0 99 900
-0. 866 35.0 165 968
-0. 866 33.1 179 882
0. 866 32.3 202 932

Note: U, = activation temperature, U, = impregnation ratio, Y, = total yield in the activated carbon preparation, Y, = capacity of the activated carbon

to adsorb methylene blue, Y; = capacity of the activated carbon to adsorb iodine
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Fig.1 (a)Contour map and (b)response surface of yield of the activated carbons
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Fig.2 (a)Contour map and (b)response surface of methylene blue values
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Table 3 Calculated and experimental response

values of the optimal activated carbon

Conditions ~ Responses  Y,/%  Y,/mg-g”! Y¥,;/mg-g”!
calculated 31.6 323 997
474 C /1.225 .
experimental  32.2 316 994

Note. Conditions: activation temperature / impregnation ratio
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Preparation of activated carbons by ZnCl, activation

from herb residues under vacuum

YANG Juan, QIU Ke-qiang

(School of Chemistry and Chemical Engineering, Ceniral South University, Changsha 410083, China)
Abstract;  Activated carbons were prepared by ZnCl, activation from herb residues under an absolute pressure
of 30 kPa and the Doehlert matrix was used to optimize activation temperature and impregnation ratio based on
adsorption capacities of methylene blue and iodine by the activated carbons. Results showed that activation tem-
perature and impregnation ratio had little effect on the total yield of the activated carbons. The activation temper-
ature had a greater influence than the impregnation ratio in methylene blue and iodine adsorption. The optimized
activated carbon was obtained under an activation temperature of 474 C and an impregnation ratio of 1.225, and
had a methylene blue value and an iodine value of 316 and 994 mg-g™", respectively. The experimental values
agree well with those calculated from the Doehlert model. The activated carbon optimized in this study had a
higher adsorption capacity compared with commercial ones.
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