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Abstract : Activated carbons of China fir( Cunninghamia lanceolata) wood origin were prepared from phosphoric acid activation in
atmospheres of air, nitrogen and steam respectively, and the effects of the properties of activated carbon on the adsorption
capacity of methylene blue were investigated. Porous texture of activated carbon was analyzed based on the nitrogen adsorption
isotherms. Surface functional groups were determined by the Boehm method, and the adsorption isotherms of methylene blue on
the activated carbons were measured. The results show that activated carbon with more developed porosity has higher adsorption
capacity of methylene blue. Surface functional groups on activated carbons, especially strong acid groups, play two roles in
adsorbing methylene blue. Surface functional groups facilitate the arrangement of methylene blue molecules at a more compact
way on activated carbon and thus produce a positive effect on the adsorption of methylene blue. On the other hand, they can
screen to some degree parts of pores that are originally accessible to methylene blue molecules and thus suppress the adsorption.
Consequently, an increased concentration of surface functional groups may produce an increase in the adsorption capacity of
methylene blue for the activated carbon with developed mesopores because the former role predominates, on the contrary, a
decrease for the microporous activated carbon because the latter role predominates.
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DL 28 oy A 3o 0 45 31 16 R0 B2 0. 45 ~1.0 mm [ 42 A 36 A6 JF0RE (CUH L O T P J5 6 43 25053 1 ok
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SRS AR RN T A 0 6 1 5 AR < 7E 100 mL/min (25 ST, 7E 475 °C TG4k 1 h T A8 0 05 PR R RE N
A1-PC, 34k 2 h (192 A2-PC;7E 100 mL/min (T ,475 C TG4 1 h i3 198 N-PC; 7R FI T K
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Table 1 Results of element analysis and the yields of the activated carbon samples %
rn (EES /3 Wi £ ) RAY
samples yield C P H 0 ash
Al1-PC 40.9 73.77 2.27 2.18 16.18 5.6
A2-PC 34.7 69.13 2.87 2.52 19.08 6.4
N-PC 44.5 76.5 2.13 2.84 13.23 5.3
S-PC 48.4 84.5 0.78 3.02 9.94 2.3

1) AL-PC 75 54l 1% P % 3% 1k 1 h made in air, activated for 1 h; A2-PC 25 S ifil 1 4 ¢ , 7 4k 2 h made in air, activated for 2 h; N-PC N, il i ¥4
#% made in N, ;S-PC N, 511K &S 6l 76 #% , 751k 1 h made in N, and saturated steam, activated for 1 h; 3 2 [fi] same as in Table 2.
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Table 2 Concentration of different surface functional groups in activated carbons ( mmol/g)
ke §SY:iNER- il SiR R 1 1 B AT Hh A5 I T BE R E e
samples total groups strong acid groups intermediate acid groups weak acid groups
Al-PC 4.547 2.622 1.128 0.797
A2-PC 5.024 2.954 1.287 0.783
N-PC 2.932 1.286 1.01 0.638

S-pPC 1.954 0.513 0.584 0.857
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Table 3 Pore characteristic parameters of activated carbons prepared in different atmospheres

e AR/ HALAE/ MALFLA hoLfLAE/

on phosphoric acid-activated carbons

gy Sus”
B (m?- gil ) (em?®- ‘x’fl ) (em’- gil ) (em?®- gil ) Vines” Via/ % e Swp/Sper/ %
samples (m*-g™")
Spgr Vi Vi Vies

Al-PC 1623 1.684 0.572 1.112 56.4 1208 74.4
A2-PC 1376 1.225 0.465 0.760 67.0 1073 77.9
N-PC 1510 1.596 0.503 1.093 64.2 966 64.0
S-PC 1875 1.877 0.515 1.362 72.6 878 46.8
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