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Table 1 Proximate and ultimate analysis of corn stalk

Tk #ir yIvE i (AT Bl
Proximate analysis/% Ultimate analysis/% Lower heating
RS KA BEm _ value/
Volatile Ash Fixed carbon ¢ f O N S (MJ-kg )
77.30 596 16.74 48.53 495 45.67 069 0.16 14.1
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1. Blower 2. Screw feeder 3. Fluidized bed gasifier 4. Primary back-feeding
device 5. Secondary back-feeding device 6. Refeed wvalve 7. Ash handling
equipment 8. Steam generator 9. Air preheater 10. Sampling port 11. Spray
tower 12. Venturi scrubber tower 13. Draft fan 14. Gas flowmeter 15. Gas tank
16. Regulating valve 17. Bed material feed system

7E: T1. T2, T3. T4 NS EREN A, P1. P2, P3. P4 NSRS
] g3 e

Note: T1, T2, T3, T4 refer to the temperature measurement points of gasifier. P1,
P2, P3, P4 refer to the pressure measurement points of gasifier.

A1 ARARERAETER
Fig.1 Schematic diagram of gasification experiment system
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1. Surge flask 2. Tar absorption bottle in ice-water bath 3. Binderless glass fiber
cartridge filter 4. Gas flow meter 5. Micro vacuum pump 6. Gas drying bottle 7.
Gas chromatograph

H2 BALHEBBRHRE
Fig.2 Device for tar and biomass gas sampling
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Fig.3

lemperature and pressure of gasifer for different operation conditions
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—o— i@ (3£ A1) Temperature (Closed)

—o— I BE(FF3) Temperature (Open)
950 . - fEIlEE MR EE(RH) -
Tar content (Closed)

—— R AR EEGTR) {12
Tar content (Open)

—
Lh

=
£ i Bt BF Tar content/(g-m™)

oo

Lh

=
T

~1
Lh
=

iR ¥ Temperature/C
20
=

L 1 1 1 1 1 ﬂ
020 023 026 029 032 035
ER

i#: S/B=0. Note: S/B=0.
B4 ZALEFIWERMAY AEREL EHESTHY A
Fig.4 Effect of air equivalence ratio (ER) on
temperature 1n gasifier and tar content
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F2 ZHIRBARZEA, ESHELLER
M FERE S RIS AE R
Table 2 Effect of air equivalence ratio on gas component
and gas calorific value when the secondary back-feeding
device 1s closed and open

ER

COM%  COy% Hy/% CHy%  CuHy% QJMJm™>)

XA TR K T XM R jtl-d- TR j(ldi ¥R 7
Clos- Onen Clos " Oven Clos- Open Clos D C‘l . Clos-
ed pelt oq MP ed P ed ed Op ed

R
Open

0.20 16.1 16.5 124 123 8.0 83 56 58 0.79 090 543 5.66

0.23
0.26
0.29
0.32
0.35

147 151 126 125 83 85 57 6.0 071 085 527 554
13.2 135 127 126 96 102 58 59 066 077 522 543
128 128 13.1 131 87 93 49 51 063 069 473 491
11.9 12.1 135 136 82 B89 45 47 054 061 436 458
11.1 11.2 139 142 71 75 42 44 049 058 400 4.19

T O IR IAME, S/B=0. Note: O, refer to gas calorific value. S/B=0.
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Carbon conversion rate (closed)
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Carbon conversion rate (open)
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Gasification efficiency (closed)
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Gasification efficiency (open)
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WEE{k % Carbon conversion rate/%

i£: S/B=0. Note: S/B=0.
B 5 EARLHEF ERAHREMLER A E
Fig.5 Effect of air equivalence ratio on carbon

conversion rate and gasification efficiency
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850  —o— A /¥ Temperature -9
—o— fHH T R K Tar content

% 800 B
E 750 7% g
=
E 700 + 1 6% g
% 650 | |s T &

600 L— : : : el g

0 0.1 0.2 0.3 0.4
S/B

T VTR A 150 kgh, AU RELIRREN 026, “ZURELREGIT
ISP CIP

Note: The supply of biomass raw material is 150 kg-h™". The air equivalence
ratio remains 0.26. The secondary back-feeding device 1s open. The same below.

B 6 KEARWLS/B A BELSAMRAT
Boh L R A
Fig.6 Effect of steam/biomass ratio (S/B) on

temperature 1n gasifier and tar content
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Table 3  Effect of steam/biomass ratio on gas component

Yo
S/B CO CO; H, CH4 Culim
0 13.5 12.6 10.2 59 0.77
0.1 13.2 13.3 12.5 5.9 0.85
0.2 12.8 14.2 14.9 5.8 0.88
0.3 11.5 15.6 143 5.9 0.90
0.4 10.1 16.8 13.2 6.0 0.93
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Fig.7 Effect of S/B on gas calorific value

and gasification efficiency
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Table 4 Content of different distillation range of tar samples
%
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