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Analysis on retention of alkali metals in updraft biomass gasifier
WANG Jianwei, LIU Ning,ZANG Hongyu, LI Longzhi
(School of Mechanical and Electronic Engineering ,Shandong University of Science and Technology, Qingdao 266590, China)
Abstract: A novel device was designed allowing direct combustion and updraft gasification combustion with peanut shell, cotton stalk
and corn stalk particles as feeds. The alkali metals content in the flue gas produced froms«the device in the direct combustion and up-
draft gasification combustion processes was tested. The experimental results show. that the alkali metals content in updraft combustion
process is much lower than that in the direct combustion process, although there is.a difference in the alkali metals content among these
three fuels. It illustrates that the updraft gasifier has a unique filter retention effect on volatile alkali metals using biomass as feedstock,
which can effectively alleviate the alkali metals corrosion of the downstreamiheat equipment. Therefore , updraft biomass gasifier is a better
alternative coal renewable energy utilization equipment.
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Fig. 1  Principle diagram of gasification/direct fired furnace
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Table 1 Proximate and ultimate analysis of feedstock %
) Tl 4y TCE T
AT
M ad F ‘Cad Va(] Aad Cad Had Oad N ad Sud
I 8.95 35.38 54. 62 1. 05 50.°58 7.46 30. 18 1.55 0.23
Gilas 5.35 18.73 71.98 3.94 42.51 5.82 40.91 1.16 0.31
FAFF 5.25 17. 66 68. 17 8.92 37. 81 5.21 41.43 1.08 0.30
xR 2\ EYRBRK S
Table 2 « Ash composition of feedstock %
e MgO Al, 05 K,0 Si0, P, 04 SO, Ca0 TiO, MnO Fe, 0, Na, O Cl
W7 4.76 8.34 24. 69 22,05 8. 15 10. 73 10. 07 0. 84 0.23 6. 10 0.20 1. 10
iras 6.50 6. 82 16. 07 17.26 7.43 10. 45 27.09 0.45 0.13 3.30 2.33 2.26
FoRFF 3.45 1.75 27.14 37.97 5.81 3.54 6.48 0.03 0.10 0.59 0.78 9.15
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Table 3 Operating parameters of updraft gasifier

SR/ Sk MEsRMe dEss AR BRRHER AT R/ %
(kg+ (m?+-h)™") Ml FlmEl KR FE/C (kg +h™") €O, H,0 0, N,
1.20° 1.492° 11.57° 14. 85° 3.05° 68.11°
100 ~0.28 ~1.44 1.30" 1 535" ~3 13.28" 14.31° 4.18" 68.23"
1.30° 1 559¢ 12.85¢ 16.15¢ 4.17¢ 69.25°¢
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Table 4 Operating parameters of direct fired furnace

JHA IR — WA TIRALE PUR ey SRRHRE 2/ WAL 1/ %

B/ /% /% REY (kg - hh) CO, H,0 0, N,
1307* 1. 40 10. 56° 13.19° 5.35% 69. 02°
1 410" ~85 ~15 1.45" 12.12° 13.20" 5.71° 69. 13"
1 424¢ 1. 45¢ 11.23¢ 14. 88° 5.71¢ 70.38°¢
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Fig. 2 Amount of K precipitation in the flue gas of gasifier

and direct fired furnace
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