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Table 1~ Components and contents of lignin
% Bt/ % % %
[c] 58.44 [N] 3.57
[H] 5.79 (0] 28.20
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Fig. 1  Effect of ZnCly/lignin ratio on methylene blue adsorption
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Fig. 2 Effect of temperature on methylene blue adsorption
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Fig. 3 Effect of activation time on methylene blue adsorption
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Table 3 Experimental results of RSM

FE A B C Y. R I I BB /mg - ¢
1 -1.00 -1.00  0.00 345.7
2 1.00 -1.00  0.00 361.5
3 -1.00  1.00  0.00 355.5
4 1.00  1.00  0.00 351.8
5 -1.00 000 ~-1.00 367.5
6 1.00 000 -1.00 334.4
7 -1.00 000  1.00 3415
8 1.00 000 100 387.7
9 000 -100 -1.00 3735

10 000 100 -1.00 343.5
11 0.00 -1.00  1.00 361.5
12 000 100 1.00 3735
13 000 000 0.00 4230
14 000 000 000 4173
15 000 000 0.00 4245
16 000 000 000 4185
17 000 000  0.00 4236
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Table 4 Variance analysis

JrERWE E R AE Br FHE P
R 16778.82 9 1864.31 138.66 <0.0001
A 79.38 1 7938 590 0.0454
B 40.05 1 40.05 298 0.1280
C 256.51 1 256.51  19.08 0.0033
AB 95.06 1 95.06  7.07 0.0325
AC 1572.12 1 1572.12  116.93 <0.0001
BC 441.00 1 441.00  32.80 0.0007
A? 5606.40 1 5606.40 416.99 <0.0001
B 4115.79 1 411579 306.12 <0.0001
C? 3095.68 1 3095.68 230.25 <0.0001
2% 94.12 7 1345 — —
AU 51.89 3 1730 164 03151
AR 42.23 4 10.56 — —
RIR2ZE 1687294 16 — — —

R 0.9944
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Fig. 4 Response surface plots and contour line
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Fig. 6  Pore-size distribution curves
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OPTIMIZATION AND CHARACTERIZATION OF PREPARATION OF
LIGNIN ACTIVATED CARBON WITH HIGH-MESOPOROSITY

Tian Long
(College of Life Science and Technology, Nanyang Normal University , Nanyang 473061, China)

Abstract: The activated carbon was prepared from lignin from wheat straw by zinc chloride activation. Before
activation, the zinc chloride and lignin were mixed directly without binder or water. Three factors including zince chloride/
lignin ratio, activation temperature and activation time on adsorption properties of the activated carbon were studied
through single factor experiment. On this basis, the best level of the main factors is determined by the Box- Behnken
response surface methodology. The results showed that the optimum conditions were salt mass ratio of 1.5: 1, activation
temperature 850 °C , activation time 60 min. The activated carbon prepared under the optimized conditions had a
methylene blue adsorption value of 423.6 mg/g, a BET surface area of 1224.38 m’/g and the average pore diameter of
17.13 nm. The total pore volume of the activated carbon was 2.165 cm’g™' with a mesopore volume of 1.587 cm’/g,
yielding a high mesopore percentage of 73.3%.

Keywords: biomass; activated carbon; lignin; adsorption





