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Effect of chemical properties on SO, removal by activated carbons

LIU Shao-jun'*,GAO Xiang”,CAO Fei-fei’

(1. School of Energy and Power Engineering , Jiangsu University of Science and Technology , Zhenjiang 212003, China ;2. State Key Laboratory of Clean Ener-
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Abstract ; This paper investigated the effect of chemical properties of activated carbons( ACs) on SO, removal activity.
Carbons were characterized by various techniques including proximate and ultimate analysis, energy dispersive spec-
trometer ( EDS) and CO/CO, temperature programmed desorption ( CO/CO,-TPD ). Results show that the different
chemical properties of ACs are derived from the different precursors. ACs produced from biomass precursors contain
more carboxylic, phenol , carbonyl and quinone functional groups,while ACs from coal precursors mainly include ester,
phenol , carbonyl and quinone groups. On the other hand,the different chemical properties have different impacts on
SO, removal activities. The CO,-forming groups such as carboxylic and ester over the surface suppress the SO, adsorp-
tion capacity ,while the effect of the CO-forming groups such as phenol,carbonyl and quinone is not obvious. The ash
content of ACs also shows a correlation with the desulfurizing property of ACs,which results in some SO, retained on
the carbon surface after the desorption.

Key words : chemical property ; SO, removal ;activated carbon ; oxygen-containing functional groups
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Fig. 1 Experimental installation for SO, removal tests
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Table 1 Proximate and ultimate analysis of activated carbons %
) TJER T Tl 43
A

Ca:l Had O;i le Sa(] Ma:l Aad Vaxl FC‘ml
HN-M42 73. 44 0.76 5.06 0. 62 0.37 10. 51 9.24 5.12 75.13
ASC 66. 09 4.22 5.40 0. 84 0.56 6.33 16. 56 6.35 70.76
7Z1.-50 69. 07 1. 60 3.22 0. 40 0.50 9.29 15.92 3.71 71.08
SH-15 85.07 1. 49 0.26 0.13 0.01 9.04 4.00 3.09 83.87
HN-Y19 79.02 2.08 0.82 0.22 15.22 2.64 3.55 78.59
GY-15 7.85 0.98 3.71 0.15 0.01 5.50 81. 80 9.12 3.58
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Table 2 Energy dispersive spectrometer ( EDS) analysis of activated carbons
A C 0 K Na Mg Al Si S Ca Fe Cu Ti
HN-M42 88.0 7.0 0.2 1.4 1.4 0.9 0.5 0.6
ASC 87.3 7.0 1.5 2.0 0.5 0.9 0.8
Z1.-50 83.9 7.8 0.5 0.3 1.7 2.2 0.5 1.9 0.9 0.3
SH-15 95.3 3.4 0.9 0.3
HN-Y19 95.8 3.5 0.4 0.3
GY-15 24.0 39.8 1.3 1.3 8.1 18.5 3.1 3.5 0.4
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Fig. 2 Oxygen-containing functional groups of activated carbons and their decomposition temperatures
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Table 3 The highest positions and total quantities of

CO and CO, for activated carbons

co co,
Pl Vs i/ W57 i
H/C (umol - g™1) EH/C (umol + g™)
HN-M42 853 454 241,583,657 72
ASC 778 497 653 162
71.-50 855 421 586 90
SH-15 833 319 204 87
HN-Y19 817 585 238 91
GY-15 707 524 689 214
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