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Abstract

Based on the principle, this paper adopts gasification and air reactors to produce the syngas with
CO and H; as the main compositions. Using HSC simulation software, the effects of reaction tem-
perature and pressure, ratio of H,0 to oxygen carrier, ratio of oxygen carrier and biomass on the
composition and concentration of the syngas were simulated. The results show that the volume
fraction of CO and H: increases with the increasing of gasification reaction temperature. The CO
and H: in the syngas decrease gradually with the increasing of gasification reaction pressure. As
the molar ratio of H,0 to oxygen carrier increases, the content of CO + H; decreases significantly.
As the molar radio of Mn;03 to biomass increases, the content of CO increases significantly, the
content of H, decreases gradually, and the contents of CHs and CO- increase slightly. The parameters
are determined as follows: gasification temperature is 1000°C; gasification pressure is 1 atm; the
molar radio of H20 to oxygen carrier is 0.5; the molar radio of oxygen carrier to biomass is 0.10.
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—[1]o HET, HRRAEVF R ICTCBARRT & 2445 K RAN I K

VTSR IREAIERTT BT #ui . IR S AL L2 N, e N R AT G
BR2]e AR BES HIRE . AL AGI3] [A1 Bz dIx B R E B R EE A . 2
AEAR A, SR  UIAE  (E R S A AR S ORI I A AR AR [S] [6] T, A
[E R} 2K Richter ZE3& 1 1 —Fhdt T @ M A ML 288 UL TE(CLG) [7], ASCRAMLA 8 UL R B AT
P SAC I T, RIS HSC BB, B AR L 7+ DL S LR 7 A6 45 1l U SR L R 5
BRI N i S H

2. SR ERSHRE

WAL A AR AR AE AR SR, R RS AR SR A R R AR K UR
BN AT AN, KA I BCR AR RURE 5 A W AT B SR, (RN B A A A A A e 2
friZ EAEAI8]. BRI 1 pR.

% RS 2 MnyOs EAT GRS, BT AR AR IR BEREU AL T i IO A8 [9] [10] BRI, BATRHAT MnyOq
VEN AR A . AT REAZE K S N7 FEU0R s :

ik

C,H,,,0, = char + tar +syngas (1)
CO(g)+3Mn,0, =CO,(g)+2Mn,0, )
CO(g)+Mn,0, = CO, (g)+2MnO 3)
H,(9)+3Mn,0, =H,0+2Mn,0, 4)
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H,(9)+Mn,0, =H,0+2MnO (5)

CH, (9)+3Mn,0, = 2H,(g)+CO(g)+2Mn,0, (6)
CH, (9)+4Mn,0, = 2H,0+CO, (g)+8Mn @)
C+3Mn,0, =CO(g)+2Mn,0, ©)
C+2Mn,0, = CO,(g)+4MnO )
CO(g)+H,0(g9)=H,(9)+CO,(9) (10)
C+H20(g):H2(g)+CO(g) (11)
C+CO0,(g)=2CO(9) (12)

CH, (g)+ HZO:3H2(g)+CO(g) (13)
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Figure 1. Principle of chemical looping gasification of biomass
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Table 1. The industry and elemental analysis of biomass
=1 EMRIUSHRAFETESH

Tolks3 (%) TERIIHT(%)

(MJ/Kg)

0 40 40.57 19.43 56.83 4.03 18.05 1.34 0.31 22.25

w \ FC A [€] [H] [Q] [N] [s]

Table 2. The composition of the products
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Figure 2. The yield of syngas varies with temperature
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JE ARG izl B, COp Ml CHy 5 HEA TG R BT R . B KA T 14 i) AR ek
ASRTTIEEAT s b, IRESRAE SRR ERLAS ©ARRIHT, BEARAEMI B RCR . R E AR
JETF A

DOI: 10.12677/hjcet.2018.83018 154 =AW EESES N


https://doi.org/10.12677/hjcet.2018.83018

EIE 5F

51.0 - 49 -
48l
50.5 |
e
= R 47t
E =
S 50.0 - g 46 |-
E= =
Z 495 7 T
E' o 44t
S 490} g sl
o o
o 485¢ w42t
O = ol
48.0 1
N 1 " 1 N 1 N 1 N 1 N 40 1 1 1 1 1
0 2 4 6 8 10 (] 2 4 6 8 10
Pressure/bar) Pressure/bar
2.5
12f
n
2.0} o
§ 2 10 .__.-'
= = -
S 15} g osl it
E . E ’ .l...
<3 A "
g 1.0 g 06t -
'_ |
=3 g .l..
@] &) 0.4 -
l
(o} n
0.5} - .
8 =02l
@) o~
0-0 0 o 1 1 1 1 1

o 2 4 & 8 10 o 2 4 8 8 10
Pressure/bar Pressure/bar

Figure 3. The yield of syngas varies with pressure

Bl 3. SRS RIEEZHEN
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Figure 4. Influence of molar ratio of H,O and oxygen carrier on concentration
of CO + H,
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Figure 5. Influence of the molar radio of Mn,O5to biomass on concentration
of outlet gas
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