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Experimental Study of Mercury Adsorption Characteristics of
Biomass—pyrolysis Chars in the Simulated Flue Gas
Shu Tong Wang Qinchao Lu Ping

( School of Energy and Mechanical Engineering Nanjing Normal University Nanjing 210042 China)

Abstract: Different kinds of biomass—pyrolysis chars were prepared from four kinds of biomass named mulberry twig
(MT) nut shell ( NS) wheat straw ( WS)  and rice husk ( RH) in a fixed-bed pyrolysis reactor. The specific surface
areas and pore structure parameters were measured by a surface area analyzer. The mercury adsorption characteristics of
the biomass—pyrolysis chars were carried out in a fixed-bed adsorption reactor. The effects of biomass type pyrolysis
temperature adsorption temperature and initial mercury concentration on mercury adsorption characteristics were investi—
gated. The results indicated that: (1) At the same conditions of pyrolysis and adsorption reaction the adsorption char—
acteristics of NS char were the best MT char and WS chars were in middle and RS char was the worst. (2) At the py—
rolysis temperatures of 400°C ~600°C  biomass chars pyrolyzed at 600°C showed the best adsorption characteristics and
biomass chars pyrolyzed at 400°C performed the worst adsorption characteristics. (3) The unit mercury adsorption ca—
pacity of biomass—pyrolysis chars decreased with increasing the adsorption temperature significantly at the adsorption tem—
perature of 60°C ~120°C. (4) The unit adsorption capacity of biomass—pyrolysis chars decreased slightly with increasing
initial mercury concentration at the initial mercury concentration of 13. 5 pg/m® ~38. 1 ug/m’.
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Table 1 Proximate and ultimate analyses of the test biomass
Var/% FCar/% Mar/% Aar/% Car/% Har/% Nar/% Sar/% Oar/ %
MT 68.16 18.46 10.83 2.55 38.86 9.41 2.34 0.15 35.86
RS 64.47 12.47 6.69 16.37 37.39 10.06 2.60 0.10 43.16
NS 74.99 16.99 7.04 0.98 47.98 3.63 2.27 0.10 38.98
WS 65.9 15.6 11.6 6.80 40.2 6.07 0.36 0.52 38.8
( 5 L/min) T,(400°C .600C  800°C)
10 min .
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Table 2 Surface area and pore structure parameters of biomass and their pyrolyzed chars
BET / D-R / D-R / /nm /(o /)
(m®/g) (m®/g) (m’/g) i
WS 1.08 3.10 0.92 7.75 4.28
RS 1.35 3.56 0.90 7.59 5.13
MT 0.21 2.97 0 11.90 1.25
HS 1.95 4.52 1.91. 6.73 6.55
MT400 17.56 33.98 13.65 1.78 18.34
MT600 28.64 56.18 21.51 1.59 21.02
MT800 24.87 48.53 20.00 1.98 23.78
NS400 29.65 58.32 23.42 1.43 26.93
NS600 46.78 86.24 38.63 1.38 28.78
NS800 42.14 69. 86 30.17 1.46 31.98
WS600 24.47 47.11 16.95 1.77 21.90
RS600 14.53 33.31 12.96 2.06 19.12
BET D-R
T, 400°C ( MT400  NS400)
17.56 m* /g 29.65 m*/g; 600°C  MT600  NS600
28.64 m’ /g 46.78 m’/g; 800°C  MT800  NS800 24.87 m’/g
42.14m’/g T, =600C
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