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ABSTRACT: To solve the slagging and tar in biomass
thermochemical utilization, the method of the crude syngas
combustion after low-temperature gasification was proposed.
Experiments of combustion after gasification to rice husk were
taken by changing equivalence ratio of agent (ca,g) and the ratio
of steam to air (S/A) on the self-designed experiment bench.
Temperatures of the point which was 500 mm over the
vibration grate in the gasifier and the flame front in furnace
were measured by thermocouples respectively; the volume
percentage of syngas was also measured under different
conditions by an off-line gas chromatograph (SP-3420A) which
was set at 1000 mm over the vibration grate. The results of the
experiments show: The gasification temperature increases
when increases and S/A declines, while the temperature of the
flame front decreases with and S/A increases. The volume
percentage of H, reaches maximum value whenazg is 0.35 and
S/A is 0.10. The volume percentage of CO increases as g
increases, while the increasing trend gradually decreases. The
volume percentage of CH,4 decreases when ER-ag increases
and S/A decreases, respectively. The results of this paper
provide basis and reference for the design and running of
combustion after gasification system to biomass.

KEY WORDS: biomass; rice husk; air; steam; combustion
after gasification

T AR TR R 2 e R, AW UK S 4

EEWME: LA AE TR H (2008486); 1L 74 HARE M4
T5i H (20082136) -

Liaoning Provincial Department of Education Research Project
(2008486); Natural Science Foundation of Liaoning Province (20082136).

RV AR 1Y) 2 AR, 3 AR TR U S
FHRI S0 TS %8, A BAT BOVH 7B DD AL IR S &
b S R R T A B T R B (og) I LK
LU LG SIA, R w0 R T R R A
500 mm A TALE R, LR R A OB BT BE s JF A
1 SP-3420A AR LI B 4T T ANF TUU R, 2ahd
b77 1000mm Ab AL E A AR A R SR g R
FRW: BHA Oag (MR SIA RIRRAR, AL A AT T s
TR 3 10 CHR I T B K B T UL i v 1 STA TR KT
BEA%: 7 oag=0.35, SIA=0.10 Itf, “TAb¥ ) Hy AR E 4y
R CO MBI BB aag IIBEKIINY R, {H
BRI RN s CH, AR 25 BB aag IR
M3/, Bl SIA BRI s . %SGR AT &5
RN AT A PR B PR BV IS A TR A TR HR

KR WG R A KIS SUIARE
0 3=

YRR e A A R E R ALY,
E BRI T RBHRE, P LY BiRe 2 K FH
fe ) — Pt R ME— BRI T PR REUR, R IL5E
BAEG AN, CO HBCAE, AR Tt
P AR Ny S FURS I AR, ATL
W%/ NOw SO SURIAIHEE . Mk, =45 fe
FE PR VR A AT B VR T BRI % ) ) 2 BT A g
Bz

R B S R T BORTT By B . <Ak
Fighse 3 B0, Hrh A= Bk e AR A TN



%5 26 1

U AT UK TR P SR B 9T 111

P e 2800 1R FH I AR P B i S A T AT 1 7 2K
2B G, AT LU R e
JEAG, ¥R m, BEmAN K&K, BAE
VBRSO BEAE A L P AN R T AN [
RIS 15,78 A 7 Pt 5 KT — S Rk e ol A
b, BRAEW) 5T 2 A B2 (R 7K 43 R <6 JE ) ot (U H:
SERAEYIREFT), PABEIT By 5 R K &5 W B A B Joe
PR, A ReR A e g M,

A=y A 2 AR ) ST RE R ) g A Mk
A, AT A R B i R R 2
BV EAR KRR — . KT AWM
FEIM IR £ bR AT LA A B TR A, )BT
Ref e s, (AWM PR TR, A HEIE
brds, SAEMPREKEALE BN HEY, &5
I RS, HARMPT G ReEARERIH, [
IC T AR o A2k SORT 43 DAy R A 2R R i 2R
fi#, Cartin Myren, Christina Hornell 2§ [ 4b2:3#1F
SRV AL AR T T T oK) AR, BRI
WHRIREAZ A A DU RS R, 7 [
W, TINBEIEPT ) B ISAE . A R, WK
LRSI A, EREREGRK, BT,
2 78 PIVAEAE AR ) o A il R AL SR P A T KR
W5, R 4% 75 1H, Y.G. Pan, X. Roca ZiA
NAERAC R LY A S5 b, fETR Y 830~
850 CIBAT &AM FIEA—EEIM =K, HHT
W R A,

DS 57/ D T eS8t = w7 TP S BN )
FERZE)THITEI . AEAED AR
PR R GET AT, HAr, Ak sese Jy
[, REERAEX S B 20 S5EAT T AT <R
AT o0l B A NN SR 2 = e e (B (| et 0
R R AR B RS AL e T, E R
e AR UL AR R 70, T LK% £
RBLEEWTFUIE R 73 BRI AT, SRR <
bRtk RGP0, ARSI TR TR,
WA T AR A S R & e mi R e i) JE e, HH
(R R A S S FEEALS, 4 Il B AR T 2K )
iR JE ST, AAFAEE S S5 in) s, &3y —
DR, W] gk ER A RS DX IS AR B, ATk
5 it S2 PR AR A H SR AR X AT A
TE RIS A S AR A R e, ks> T IV &R
ge, W T FEMAL R A e

S JFURER R S, RE5E S A AR ) iU R
AL, AR & EAR L, %I GBIT 219—
2008 K4 s A th AR TR DT w1+ 1500 P24,
— FRANATAE 52 AR 25 ) 8, HRE 57 ) A0 P i 75
HiE, BEES IR R (KT 700 CHER
WRIze S v, FE ST A A B ek D VR €, T T 750 C
Foos K0 K 2, Krishnarao2 2 42 H g 5 K H B
UKL R A A A% T B A 2] 620 K I K0 73 il
BB K 23E R SO, kiR i misth, s
WK, TR AL T
A LB o ARSONARFCRIAT TR 5 R A R
SRR SEL, WEIT T SRR A R A AR
AR 72 T3 S K I BTN BE B 5, AT
H AR SAL TR R S A
1 XWERERAE
1.1 R

K P BH AR DX FE K 0 1) (A ek 7 b ik 56
JEURE, FESTRY OHERR S B Ay 247 kg/m®, X kite N
1.36mm. A5 AR IRES JRORHCE AR 35 C TR AR
W 2h, BEBCRIAR/NT 100 H RS, BONPEHAS
%0, R HE M7 ALT-1200 74 T 38 451 2 11 6 52 bt
GB 212—1991 X REAT Tl o3 #fr, A8 &[5 ™
PARR-6200 4 H a4 EHVX S GB 213—1996
X EORHR R AT T I5E , 763 0 M8 R AR
7 Vario EL 11 JTTE T, Hoisr o ai R 1.

#1 BEMNTUSHRTESH

Tab.1 Proximate analyses and ultimate analyses of

rice husk
P Ak HT% JLE I HT% A7 AR
AR
Mag Aad Vad Cad Hag Oad Nag Sad Qad.net/(MJ/kg)

f@5c 6.8 169 63.7 376 49 332 05 0.1 14.348

e ad hEA TR,

1.2 KEELHEN

AL WA WE 1R, HIERKERSE. R
R FWKRG AR R G LA B R4
o

D ERNRS.

PRBL 58 A BRI0e FIT 5 10 25 50 A % 00 N S 6 e
B, R R, — RS H R AT
PR A, - IRORLEE — IRV TE JE AL
AN R EER, A E AR, R4k
FAMNZEH RIS, 512 RS — O A,




112 S R <E 1 R R = SO 4

31 %

%4 E* A‘—‘\ //
B—+rz=ll |} 13
7 15 14
22—y L' . 16
21/“—\1210\ 19 1317
---- KRR —— —RRGRE —— SRR

(b) B ARG
TSGR R 2— 2RI IR 3—4 /KA 4—UHiUi I
5— R 6— LA BT TR 8— AALITs 9— M
10— /KA H LI—JHE s 12— 13—5I KWL 14—BR K
15— K% 16—HUKH A 17— AWl 18— A 19— Bk
IFAL—RNEE ; 20— BB V8 A s 20— Bl s 22— XL
28—k My 24— AJF A 1 25— 05 26— AT A 2;
27—k 28— IR 29— K Bl
E1 HMR=S-KES|SUBHRIRE
Fig. 1 Experimental bench on combustion after rice
husk gasification used air and steam to biomass
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