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Table 1  Industrial analysis and elemental analysis for corn straw, oil pine and mixed fuels
%
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[#51 % Bk 13.71 14.71 17.31 17.40 17.22
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Fig. 1  Combustion TG-DTG curves of oil pine, corn straw and

their mixtures
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Fig. 2 Experimental and predicted DTG curves for hybrid fuels
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Fig. 3 RMS and MR curves of blended fuels in 4 regions
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Table 2 Combustion characteristic index of fuel

; s . ZR5 ke fiﬁkﬁ‘k’ai_ﬁ L g
. BIRE  RMERR, R e - o
FE i . B , . e S/ (dm/dt),,,, FEPEE SR,/
T/C [10°mg/(K?*min) ] T/ C ~ B
[10*® mgz/(KS'minz)] (mg/mln) (10 4rng/(l§3-min)]

CS,. 253.0 6.9582 475.1 0.0690 0.7760 0.0937

PT . 282.9 7.8132 524.6 0.0623 1.7734 0.5610
PT,CS, 277.9 9.4040 498.6 0.0858 0.8402 0.5994
PT,CS, 270.9 9.1668 4717.5 0.0929 0.7954 0.5027
PT,CS, 262.7 8.9379 475.6 0.1261 1.0249 0.1351
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Fig. 4 Strength curves of corn straw, oil pine and mixed fuel

slagging properties
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Fig. 5 Electron microscope scan of solid fuel ash

el

HLBE BB 1S 70 AT AN &1 6 JiT 7 o MAIET 6a S o0 3 X B 7% it
o, BRI D Si 5 K LR SR BEA LG BT
1) 46.42% , Hoh K JGE i il ik 18.98%, 11 Mg.Ca. Al %JT
R BR . X R FORFEFF AR be 5 i H £ 2 Si K
TG B, HAR A AR E AR AT R R e R B B AS
WV, B8 b T R R VA W SRR I AR AR R ke
M 6b K T 28 X g 25 ek AT, A - T KA FRIR A ARk e
Ja A R B RE BB 3 FOT R I R 29.93%, b
B 4 R B A4 A ALY 5.74% , 5 B RFE AT ORI H I
HE R T 66%~75%. ULEIR A ML S AE 35 08> oK
FEFFIRRL e (0 58045 s 1843, A 8RR AR 4t e %

T HERE4908 cts YehR: 0.000 keV
a. FORAEFF K i

T HEF4206 cts JEFR: 0.000 keV
b. IR A BRI i
Ko [EARREHIKIARERS A
Fig. 6 Solid fuel ash energy spectra
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INFLUENCE OF OIL PINE ON COMBUSTION CHARACTERISTICS AND
SLAGGING CHARACTERISTICS OF CORN STRAW

Wang Ting"?, Liu Jiaxin'?, Liu Wending'?, Wang Di'?, Li Yuan'?, Zhang Jing"’
(1. College of Agricultural Engineering , Shanxi Agricultural University, Jinzhong 030801, China;
g g g g g Y g
2. Dryland Farm Machinery Key Technology and Equipment Key Laboratory of Shanxi Province, Jinzhong 030801, China)

Abstract: In order to address the problem of high slagging rate of corn straw combustion, mixing oil pine with less slagging feature and
corn straw to produce the mixture combustion, using thermogravimetric analysis, SEM scanning and energy spectrometry, the effect of
oil pine on the combustion characteristics of corn straw and slagging characteristics is studied. The results show that: there is a certain
interaction during the combustion process of the oil pine-corn straw mixed fuel. As the temperature rises, it changes from inhibitory
effect to synergistic effect, and then from strong synergistic effect to weak synergistic effect. When the mixing ratio of corn straw and oil
pine is 4: 6, the overall combustion characteristics are the best, the combustion temperature increases to 475.6 °C , the stable
combustion index increases to 8.9379x10° mg/(K*+min) and the combined combustion characteristics index increases to 0.0929x10°®
mg’/(K’+min®) , and the slagging rate decreases from 56.25% to 9.87% with the blower strength of 0.1 m/s, the slagging rate decreases
by 82.45%, and the content of Si and Na, K alkali metal elements in the ash decreases from 46.42% to 29.93%. The addition of oil pine
can significantly enhance the combustion characteristics of corn straw and effectively reduce the slagging rate.

Keywords: oil pine; corn straw; biomass fuel; combustion characteristics ; slagging rate



