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Effects of laterite on occurrence and migration behavior of potassium in biomass

DU Wenzhi' ,NIU Yanqging”, TAN Houzhang”,ZHU Yiming®

(1. North China Electric Power Engineering Co. ,Ltd. ,China Electric Power Engineering Consulting Group, Beijing 100120, China;

2. Key Laboratory of Thermo-Fluid Science and Engineering, Ministry of Education,Xian Jiaotong University, Xian 710049, China)

Abstract: Due to high content of alkali metals,especially potassium,the biomass will cause serious slagging
on the equipment surfaces if were burned. The laterite, containing large amount of Si and Al, which is dis-
tributed widely in southern China and can be obtained easily,can be employed to capture the alkali metals
during biomass combustion, thus to inhibit the slagging and coagulation of the alkali metals and the high
temperature melting ashes. The occurrence and migration behavior of K during biomass combustion and the
effects of laterite on this process were experimentally investigated. The results show that,the mechanism of
laterite affecting the potassium’s transformation was the same as that of kaolin,and the effectness was also
similar. Therefore, laterite is a good slagging inhibitor. During the biomass combustion, when a little a-
mount of laterite was added, the water-soluble K tended to change into aluminosilicates, like KAISiO, ,
KAISi, O , KAISi; Og ;and others. Thus,the release of gaseous potassium decreased. In this change,the po-
tassium’s reactions were the same as that in pure biomass burning,and were promoted.

Key words: biomass, laterite, kaolin, alkali metal,slagging,occurrence, transformation

’ . ~ ~ N Sl()z L35
( K ) , Si, Al )

[6-7]

: 2014-08-24
(1990—), , s
E-mail: tanhz(@ mail. xjtu. edu. cn



, 1/3%4, ,
b b o
1
b A Y Y
N C D .
[8-9] . , , 3 o
L9]
b o
( ) ,
o . K\ K K
220 km?®®
| 1] RN
L 3 I
| anh 8 R
|| e 1 EUHESEA L
| | 1 - oy | | (XRF)
il RELZL
j | | % T
| | 12 0 12
| i [CPE-900:0
| : SN HERT A O
|| - (XRD)
el EH LR B (i
1
Fig. 1 The experimental system
I ’ H
. o 2 .
, (GB/ . 2 s
T 212—2008) , 1, Si Al o
(AL O; « 2Si0, « 2H,O) Al K .
1
Table 1 Proximate and ultimate analysis of the biomass
w/ % w/ % Quet.ad/
M.q Aua Vad FCad Cad Haa Oud Naa Stad Claa (MJ « kg™ ")
6.34 9.09 66.93 17.63 41.38 4.73 37.01 1.16 0.28 0.27 15. 69
2
Table 2 Mass content of major elements in the samples
Si Al Fe Mg Ca Na K S Cl (0]
16.9 2.1 1.9 4.3 7.9 0.3 12.8 1.0 1.7 51.
24.3 25.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.
23.4 13.5 4.6 0.3 0.1 0.1 1.6 0.1 0.0 56.
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