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Development Status and Prospect of Biomass Gasification Technology
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Abstract: In order to promote the development of biomass gasification technology and the utilization of gasification products, the
development and industrial status of biomass gasification technology, gasifier type and its development status at home and abroad
were mainly introduced, and the advantages and disadvantages of biomass gasification technology were analyzed. At the same
time, it is also found that China’s biomass resources had great potential and biomass energy had the excellent characteristics of
renewability, such as renewable, less pollution, large reserves, wide distribution, zero carbon emissions and so on. However, it
was difficult to internationalize because of a series of problems such as imperfect of collection-storage-transportation system,
shortage of capital chain and more by-products. It was further prospected that biomass gasification in China should not only take
a basic research, but also consider the overall demand of biomass gasification technology and the competition with other
technologies as the future development direction and important key point. This paper was expected to lay a solid foundation for the
further development of biomass gasification technology and the high-value utilization of gasification products.
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Table 1 Typical gasification agents and fuel gas composition

AL

o H, 0, N, o0) Co, CH, C,H, C,H, C,H, H,/CO
gasification agents
255, air 10.0 0.5 41.2 23.0 18.1 5.2 0.4 1.8 0.1 0.44
& % oxygen-rich 9.5 0.5 7.3 46.8 23.4 9.7 0.8 2.0 0.4 0.20
%5 IKZES, air-steam 18.2 0.5 33.7 21.1 19.5 5.3 0.2 2.3 0.4 0.85
AR IKFES oxygen- steam 32,1 0.3 0.3 28.2 30.4 7.5 0.2 2.1 0.2 1.14
IKFES, steam 50.8 0.3 0.3 20.3 19.6 7.1 0.3 1.8 0.2 2.50

AR KSR H, & B, BARZ AT 4R/ CO | CO, & sy s hi 2 -k



%55 Ao B A R B EOR B R R BUIR B R 115

AR BINIX 3 AR SRR IRAR . 538 ARHE T ) RS R RN S AR R A R L [ R
A I TR B O 2 AR R A (BRI R TR AR SUR AR B AR .
1.2 ESMAREF LR
1.2.1 BES#HRIK B TAEYIR ARG R 72 A 7T RS2 T R RSS2
RERISART, LRI, DUEHE 3R AN K2 A BEAE A= 1 o IR B VE T R 2 e K EAMEA Y
JEASARE AR TS W RFSE LA 2 | Sharma %52 BFSE T 253, K Z& AN SRR X A 9 o SR S I A5 )
SEIR R AW IR A S 7 LR e) AR A A B K, AR A AR IR T O B 23R R TR
(A ST S SRR (I H R A2 R RL A ) AT AL R AR 5%, (0 A AR b T T S 9 & 1) -1
B B 1T R SR O B & RN S A S AR T B BOR AR R B s R AR Y R
I, G AW REERIF E R A T E A B HRCA I, AR T 28 g JLAME SR
FAREN T AW K St H Rk oS A T 2 s & DA s SAE IS 077 A i e N, 1 1 B A1 B
HEE G AT A 80 LUE & 8K ZESNE A B s ; 5340  fg 5 <k ™
A R AR B 2E R IS A R AR SCR S L IRIL, R B T AR LB AR (CLG) |, BRI FH 4
JB AL S AR - A R BB 5 W LR AR LG, CLG By 24 w] U 4
SRR [ 3k S 3 2 24 8 AR T 5 HEUR, A S84 B8 AL 2 SR ARt 0 T 8 w8 5 <0 o
B AR A YR AR S T S A RCR AR A A PR AR INEE K2 Aghabararnejad 25
Aspen Plus X} B4 A AL E (CGPO) Fl CLG #EAT T, Hirh CGPO S i (i FH D by RS B B 1
FRIR , R ZE W f 2 B R4S, CLG e — BB A A R AR R — S PR 3 A R S A 25 FR B BF Y R
L. CLG 258 i M AT T CGPO 28 H CGPO AYAFIE BN AKAR . [T, & K% %5 7 MW
AT GLG S AbSE B A AR 2 B AT 43 & B, 8 2 CO, A I Ao A5 S8 1 W8 BFF 500 199 52 4 [mD i A
WO SEEAEH Y IET Aspen Plus BUELSMT T A AR 4 5 JEORE O A #0H) 2E R R T AR W RS
B A A G T2 AR B W58 R B . AR W A B A 2= A T 2B B AR T 2R
Yy T RKZE ST AR , B 3 T AR T AR . Cormos'™ XA ) 5 B4 246 24 ( BDCL) £ R 78
S TR AR AT T IPAN, BFSE 20 . 5 HA COL i )7 A e, BDCL i R ML T B fES (42% 1Y
HER) FULP- 28R ( >99% ) o BERA P BRI A2 — R R A BURE 3G LT
AR RI AR BAR 48 8 A B AR R 7= 3P H,/CO LA D[R 7 T B0 2
# PUAE 2019 AR BES A RO B AR R AR T T RE TR R e R —
1.2.2 BESFZ R Ik ARk, 20T AR REIR & R BUR B0, BEIAMIN K T X A& B AR 7=l i &
J& , & AR 7 1 R g A0 AE AR W TR AR S AR A ER & L (JEURE 200 ke/d, T RS AR B AR ) |
AW AACRIERR & S L (R R R JECRE, 15% TRIGK EL 7], sl AR 50 MW) %5 & EIFE X 2 A5 Tt 2
AER I, Hoh B 8 MW A= BB AR & R AR A HE I A& i LA B 22 i SRR AR il 1) A 4 B <
BRI S R L EIRE 1 980 MW, BRULLAAM Sl G KOR) | TV | B EE 45 [ A8 AR ) R AR SRR 5 16
PRRBLAE A, 0725 2522 | HORI A 45 B SR A A 0 I S AR A S v TR A K
1.3 ER#HREFLIR®R
1.3.1 AR IR FRIETE Y B AR T T 5T R BRI S E AR eas SR X 3 AT i
JRIF B AR T A AR A R A T RN R IRBE TG Y S A P A S T A A T
TEMREET LIS | RS FF A A JFORE, 76 [ 52 AR SIS 0o A 9 S i AT 1 BRI 9 RS2 3 3
SO 5 SRR AR S B A A AR 2k UEA T AR T A B Fid Ak, LR AR & B A Y AT T
PR AL B R AR W AR, KA 2 B0 LA 23 0 JRORL A7 7K 28 AR 5
SERF AR TS ARSI HE AL RN, Hh 253 AT RAF K2R AR, R T R2E R
TR FE A AT RN BIRSE T 7 R AR (RESE AR EORFEAE ARAERSFE KT B T4T
HERAGFE) 76 MR /K ZE ARG T AR 28T 17 5 0 I8, 8 0 52 07 Fsf [ b g 7 e FL 285 A P 2, &5
T AL 5 min MiAEFEFF LG8 ¢ &4 H = 5 < H, .CO  CH, #l CO, & i 43 5k 2 51% . 22%



116 Mo ofk % 5 Tk Bk

5.5% F121.4% ; MRS T2 40 min A RESE AL LI HERLAR, RIS i BAAE AR SAL T 20400
58T LW i TR A S AR AR B AR TR BT A AR AR A A W O A S AR B A 3R
( BIGCC) J&— ek A= o MR e Ak hy i Y 2 B B A, 2 — Rl BT B0 AR 0 R R FH B A s s JF K2 BE
R SPH = FFR T BIGCC 5 CLG A L R G5 B -5 L0560 UF , BF 9% & W f (B SRR A
860 °C , feili ELI/K/ AT (S/B) HUE N 1.0, % R R I EAF iy ] fg, R BCR & THIA 1
BIGCC /RTEHL) ™, Ak, A B IG F K b4 P il S A 2 T ARG i & R an  (HJ2, HaTAol
GO A AL 7=l e i 3 A AR SRR it iz 1R RN 58 3% AR r i AR H B e A BB AL KPR
15 AR A PR AR I | AL AN LE S R AR B = S
1.3.2 BAZRIKR FREAY RS A I W IR, )N R R 5T T A A 8 AT
1 MW A 7S ARG R = 1 MW RS A RS GBS 600 kW A5 FF 1k & R 55 5
T ] AR T L A R A A R T B R G R B T ), 3R
BT T WA ) R S AR A BB RIS RS BT IRk 5 MW SAL-Z8 B IR ER L, . T4k,
T FE TR A M S R T LA E BRI A Y TR 3 R A R AR AR A IR 900 At i
FrEcE S 600 Ab BE 21 J7 P BN IEFERB AT RO S AR S HE 2 350 7000 IR THL) T 660 MW AL
YT H N — N EY RS SRR & L AR W SO SR& R BB 43 10. 8 MW, Ak 14 ik 3
R 8 vhP R EML BB R TV RS EESE T 5 MW R AR AR 4 5 0 A W A i S A SE 56
Pw I AW R R BRI A FE RV S R GE%E B A DR, BUI e I A A P R A R
GiRAEF T A (8)  BUTF R IFZF Mt 25255 AW AR 2 567 B bk 3 E 0 4% g
WK A T B R TR, W AR AR S 0 JFORH “ 1 MW AR 9 Bk 2% - R -0 2 7= T
“2.5 MW AW S0 K HL-He LR RHER 7= T H

AW A AH AR & e Keai eI, AR SR T (BRI AF AR 2 L, WNEPRE &Y
RIS R ARAE HET . CO =55 D E W RSAL R G A7 A 2 I AL SRR 45 & 88
Hikz ES R E KINB T SR 5 Aty (. S B i KA 55 ) BUBR 758 1 5
/N FLVE A R S A b A 2 Al Sl 1 6 5 30 4 PR 3R LA T I A 0 e S A AR A KRB e

2 WU E SR SR BVIR

2.1 EYMRSUEKRE

A A AR AR R AR B ) A B R AR S - LR B A fE
RSN B AR RIRZ I, AR T AW B AR & SR 3 e PEVE T, LR R A #0 4 E
FE A FH Y R M R, PR e BN BT B S AR P L B R AR R R 3 A
YT o [ E R EEA RO Bt IR RS AR R AR A PR R | b
TEIR UEER 8 AL RS A 55800

i RS AR A Ll AR P RHZ B PR TR Lk Y, R S (1) [ 52 RS
e A AR K 2 s, B RS S i 5 S 5 8 0E B il TR PR S 2R
1 A B IR 25 A B, AN IE TR A 7 BT 10 MW DL RS SRR —F A
SARSRARAE M A T, 224380 1 A 0 S5 R HR: 181 2 J2 05y oy R S £ LAk T BV i IR A R AT R
(V) FEVAH S 3t R A SO g , LA TR AL R S 78 &) 3 iz, AR IR AAR T il T3 8 1 A A%
JRFREL NS R0 U (TR 3 A R O SR R Ak A 1 Sl A T AR AR
I, AL RS ALY BE A P AR 2 B UL AE = FEH T 10 MW LLERYE TP SR AR R
B B i T B AR, B 1 I T AR T T SR A RIS A 3 P
BT AR R T RHE R PN A5 B8 B ) 5 5 20 Rk A B ) A 5 340 S 20 /0N | T 3k A 1 SR IR PRI ME 1Y
R, R, A A S B RIS SR 2. R, SRR A e AR A A v vy



BAETE S EWITCHEA R DU S H

Ukt

raw material

HE IR
\)iomass/ - ‘(/‘?;éiljl?%
e k) chiller .
‘/\ ‘/ gas bunker HIA
syngas
air 3
: oxygen
i pyrolysis Ko

Sk gasification
JRJLE burning

A\
. water  BRAELEHIL
KFER + j:/:L vapor worm feeder
water air
vapour ——p .
P
furnace
slag

3 ABERRURSUL
Fig.3 Typical bubble fluidized bed gasifier
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Fig.2 Typical fixed bed gasifier
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Table 2 Global commercial fixed and fluidized bed gasifiers®

E % counrty HA type JiB} raw material B scale
FEH America T downdraft A trees 1 MW
AKJB wood chips, EKHE com cob 40 kW
F}2 Denmark %X upper suction J%Z H leather 2 -15 MW
FEE straw, AKJH wood chips, B [ bark 1 -15 MW
T downdraft AJBERHE wood chips residue 0.5 MW
H75 2% New Zealand T downdraft AB wooden block , & A piece,wﬂ% wicker 30 kW
1518 France TR downdraft AV BRI agricultural residue 100 - 600 MW
#&F5¢ haznut shell 30 kW
Y[ Britai % downdraft
ran ownar LAV IEH) agricultural wastes 300 kW
FE5E rice husk 100 kg/h
E[IE Indi T downdraft A -
- ndia F downdra F}Z% dan tea, EKAE com cob, A#F wood 25 - 100 kW
128 kW
LE AT Belgium /N small scale AJE wood chips 160 kW
FdE South Africa TR downdraft AR wood block fragments , 1 coal 30 -500 kW
7%2% Finland 1 upper suction A wood chips, FEEL straw , JE % peat 4-5MW
i 2% Holland T3 downdraft FESE rice husk 150 kW
AJE wood chips 200 kW
T downdraft LAEYERE crop residue 300 kW
FESE rice shell 200 kW
1 China . 7u e Sue
ALK fluidized bed R FEH) all kinds of agricultural and forestry wastes 1 000 kW
PG FALIR circulating AHRIE 34 all kinds of agricultural and forestry 200 -1 200 kW
fluidized bed FEFT straw, AJH wood chips, f£4E£5¢ peanut shell 5.5 MW
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Sarker 25! F [ 52 R T W 2SR 2 PEAN T 5 RO E B9 S ARTE I, LB S/B fEAE 0.29 ~0.45, Bk
EALRIE 61% ~T6% , Bhoi %5 LIMIBAE AN ZFBLT MR IF0RE I B S AR T —% 100 kg/h A9 1
T TR RS, 45 B2 AR WA S/B (A& S AL A 5, 7Rl S/
B {E R 0.22 F1 0. 24 B, WAL 35 FILTAH B B K SALRCR ST N 649% T 80% , 1S ALY i Ktk — A48
BT RGO NPERE . SEE KRR SBARBIFE I N T b B R AR A R R B 0 A R PR T R T
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EIRRAGHR 00 Ik T 3 [ RER AR AL R, FEEAS S0 R B W FORRIE AT KRR Z 5 I
SEVUCREVR b St A% i, 2 A K L R EE RO K B T AR R IR HOR Rz
Ay KA TR R, VAR R AURE FF 9 R BRI AT RIS A4 A 21 4 220 TMiZE 47 (3R 3) , AW ¢
TSAEEL B R (14T 24 171.3 ~28 606. 1 J7 i) 3 A K78 19 AR 40 0 0 VR S AN iR R AR FE S O, 2
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Table 3 Theoretical access of straw resources in Henan province 10 000 t
e kR g Bk w¥k BE E Wk W R R ot
year rice wheat corn beans potatoes  peanuts rape cotton hemp sugar tobacco leaves
2010 157.7 1323.5 1396.7 64.0 51.8 264.7 93.1 64.8 1.6 1.7 0.8
2011 158.8 1341.0 1449.4 65.3 52.8 266.0 81.0 55.4 1.8 1.7 0.8
2012 158.2 1384.0 1718.4 54.2 37.3 280.8 60.6 24.6 1.6 1.4 0.8
2013 155.0 1402.6 1808.2 59.3 34.5 290.4 58.0 16.9 1.6 1.4 0.9
2014 167.5 1453.6 1784.6 35.3 34.1 288.5 52.0 12.2 1.2 1.3 0.8
2015 167.3 1514.5 1955.1 33.5 34.0 295.3 48.4 9.8 1.2 1.1 0.8
2016 170.1 1553.8 1893.5 33.6 33.6 305.9 42.8 7.1 1.2 1.1 0.7
2017 162.4 1591.0 1854.0 36.6 33.4 327.9 44.1 6.4 1.0 1.0 0.7
2018 167.8 1547.1 2008.9 69.8 24.2 354.3 40.8 5.5 0.9 1.0 0.7
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Table 4 Standardization quantity of the domestic biomass industry

s . TR . MR A W w3 AWt AR
PR BB EMRAS ezmemen  OCEPRERAUT o RORGURE R
A . L comprehensive utilization of biomass heating and biomass
standard type  solid biomass biogas fuel ethanol/biodiesel . . . .
agricultural and forestry biomass power generation gasification
= P domestic 30 18 8 14 0
17l industry 86 76 20 7 15
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