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ABSTRACT: A laboratory-scale packed-bed reactor system was
used to evaluate the capability of mesoporous molecular
sieve(SBA-15), coal-based activated carbon(BPL), activated
carbons containing different content of moisture, phenol-
modified and carboxyl-modified activated carbons for mercury
adsorption. The results show that compared to the mesopore
structure, micropore structure on the surface of activated carbons
is in favor of capturing mercury from carrier gas. The mercury
adsorption capacity of carboxyl-modified activated carbons
increases significantly compared to that of original carbons. And
the best result obtained at the modification ratio of 28.89 mg
carboxyl groups /g activated carbon. While the capacity of
phenol-modified activated carbons for mercury adsorption
decreases remarkably. When reaches saturation, the mercury
adsorption capacity of original activated carbons is 306.55 ng/g,
while the highest capacity of phenol-loaded activated carbons is
133.1 pg/g, and there is a positive relation between the amounts
of phenol or carboxyl and mercury adsorption. It suggests that
the phenol groups may have no effect on mercury adsorption,
while the carboxyl groups are beneficial to the mercury
adsorption. The presence of moisture on the surface of activated
carbons can enhance their mercury adsorption capacities, and
when the moisture content is 14.49%, the adsorption capacity

reaches the best result.
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Tab.1 Amounts of phenol or carboxyl groups on
the activated carbons

REVORE SN ORI A SORE S D A

B WA PR (mg/g)  BURILR/(mg/g) R B
76.94 13.91 fy 100:1

R 189.44 34.26 5 200:1
361.50 65.38 Ty 400:1

6.78 2.50 FRIE 10:1

22.12 8.16 Pk 30:1

. 38.44 14.18 i&% 50:1

78.34 28.89 ¥k 100:1

104.79 38.65 ¥k 200:1

182.48 67.31 F 4k 300:1

F2 TREBKERFEMERHEM

Tab. 2 Different moisture on the activated carbons

TR Y% 8.47 14.49 22.26 52.51
LiEd BPL-wl BPL-w2 BPL-w3 BPL-w4

®3 BHMOMEMR
Tab.3 Physical properties of different samples
i BET lWEMABY(mYg)  WALURY(em’/g) FH4L1/Mmm

BPL 870 0.417 0.68
BPL-1000 1139 0.490 0.63
f 100:1 705 0.307 0.74
f 200:1 334 0.142 0.80
5 400:1 239 0.110 0.88
ek 10:1 950 0.405 0.69
FRFE 100:1 600 0.250 0.74
SBA-15 711 0.781 5.29
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Fig.2 Adsorption curves for
BPL-1000 and SBA-15 samples
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Fig. 3 Adsorption curves for

BPL and BPL-1000 activated carbons at first one hour
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Fig. 5 Effect of phenol groups on

the adsorption of mercury
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Fig. 7 Effect of the amounts of carboxyl groups on
the adsorption of mercury
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Fig. 9 Effect of moisture on the adsorption of mercury
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