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Abstract : Biomass gasification, heat supply and power generation industry is an efficient and comprehensive utilization of
processing residues of forestry resources. The annual amount of forestry processing residues in China is about 210 million tons.
The heat supply and power generation using renewable forest resources would improve the energy structure in our country,
strengthen energy security, enhance the level of energy conservation and emissions reduction, promote the construction of new
socialist countryside and sustainable development of forestry. However, several issues generally exist during the development of
biomass gasification, heat supply and power generation industry, such as difficult collection, storage and transport of raw
materials, poor automation and intelligent level of manufacturing process, immature standardized production technology, and lack
of high-value and comprehensive utilization technology. So several suggestions were proposed, including strengthening the
construction of forestry characteristic resource base, innovation of distributed industry development mode, breakthrough on the
bottleneck technical problems, strict examination and approval of market access, intensive industry standard and government
management, and improved policy support, in order to establish an industry system, including stable raw material supply, green

manufacturing of high quality gas and efficient application of biochar. Moreover, the forestry residues annually utilized in
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gasification industry will be more than 5 million tons of standard coal, and the total output value will reach 10 billion yuan per
year until 2035.

Key word : biomass gasification ; heat supply and power generation ;industry status ;strategic target;measures and suggestions
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Table 1 Advantages and disadvantages of different pyrolysis gasification technology
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Fig.1 Development strategy of forestry resources gasification, heat supply and power generation industry

3.3 ESGAES

3.3.1 MiBAREACZFAR LR RO R 5T TR R SR U AE B e 5 Al A ER R
(I B SRALR RIS B AT R S — R, G 3 R . sRAL S De AR SR L 2008 32 m BRI A ™ Hh K
FEE A AR E R AR P SR T BT AR 0 A e T W S A AR
LB DU 5 Rl T e A U AR IS A AT, 0 R UEATLAY) b ol 2 ST RE VR i 0 5 U 9
RFPEE kb L i 2 E R AR Y B & A A8 R e i i RER R, AaEZME G AR TR
IRBFE AR A F =R B, @Bl FE  ERE A RE AR L, X R A S R, TR R VRIS
Hi DGR, e R T 2% SRR O, S ol A= 9 5 Ak 7= b R e JR A AR 1 ST 1) B R LAt

3.3.2 BSHARGIH  SECEGERIBEFHM L, IRE ALY A A AR WIS R, AW, 2
I LAAR Ry F2 R () P 2R B B B AR QB R 2R o 58 11, 57 DAL A F2 44 BRI AILRG i A5 e )
225 Ras st KU L 0 7= 220G VE DL, 260 T & B B 32080 B Aol A= 1 5 il 5



46 SN 7/ BN LA %556 &

AR TBREEBBAR LRI FERANBIHT , v] LEAR 3 ATTTHA T2 1) 4878 AP P LS P LA i AL
], BT e PR A AR =0 W O TS B ARG 2R R U rb B AR 2 03, T e A= W R v B A £
AR AR R o A R R AR 8RR 5 S A B A 0 o B 7 W 5 A I T ) IR S BB, B 1 22
BTG HT A DI RE 5™ i , P T IRIMRO 98 IR e €0 o SRR AL BOR O 08, 2) WF R A JURHA B
Pl T B S TR TR FNAT MRISORMSCER OB AT i 55 3 1 5 B A R i 2k L A1 ik
REALA M A A = B3 HESMOL A W R A R AR = A A R 3 ) e BH AR DR R s BB AR
IR ARSI , BT A PR Pk BRI AR A o BEA | SR ALY SR AR 6 2 ) AR R DB R
o [l BE DA 22 4 , SEBT RECHR RN ZE /K B K (9 564 FAR o

3.3.3 Fslarded AT A DR R R BN T AR R R AR 7 i IR L £ 5 R P A D T
AIBEN M . 1) A B BN, i MRS & AL MR YR A i s i Ak | A S AL R RE1E,
F 8 fi i A PR R B AR 7 008 AR 7l BT 7 DI Aol ) A W B DR G S BE R i 2R i
SRR, B BB A AR F R 7 M USRI AR Ry DR i ) A S0 WA B A 30 A e i 2% 7
A 3l A AR AR AN TR0 A% 4 8 10 50 1 ) e DX, AR R TR A AR ) o i 2 UM T R pR L
A W AR A AR A R Al B R A W A T FE A 2 50 JT LA b S v 2R W A Al i S A
REJI. 2) iRl Ml AR U™ A B A R, AN EURT DU A7 4R vh 18R T LU 7
Az HLRE , [A) I AR RN Tl 45 B AR 0 i s MOl A= SRR A AR B A= W 1=, AN Ao R A
AV FIBRAARE, )2 B T BB Tk i M A e R B e K2 B i R Akl B2 2y B
B B AR < | A R AT LA ) o A S N T AT 4 R P RS R 0 i, AT TR
4T 2 N7 N A AN SO Y W 7S I TR W18 A I A 15 = B i P > €Y i N A 2 ¢ E 248
Pl AR B TR AR i g, A A B AR TR B WF ST R B2 ) TR EER A B b
A FERF A L R B SR A R R RIS M 2 — . 3) W REIGHER k. HEShE i BRI R
] 5 AIE AR AR (A B b R AT, (2 2R A 0 B8 R AEL AR M o K A 00 o e B8P A DR R A v B
77, S CO, SUHERCRTTS e ZHERL , S BRI R WD Rz T

3.3.4 EEHMARFE T LAE PG, Tl H ke A AR PUE f SR SRR g
O TR SR 5 B s et JPHOR 8N R ASaa AT RSB SRR IR AR B mROll B DR AR AR R R
BB R RE ST o ST FE G AR M B A PRI T SR AR W BRI A
AR S IR B, S ORI AR LI 7 R 2 M B AR BT R T Ol A W B A R R B 1
el A ERUHRE ST o 7R AH E KA T FRBHEAT 55 7 s AR ATl A

3.3.5 A E T LRl Lk e KRR DI R E MO B IR ASTRH SCR A N T
FEALTT A RET1 o B4, bR A= 9 B AP IB 7™ TARBOAR oG 5, i A TR v 58 L AT RE, il 2
FOE OB R A A BN A BRI 3R | P s AN AR SE 5 i 3 ol A B TR AR B
YIRS 5 R A A M B A v B, 2 e A M BB BT RE 3 5 R0 m s B A MR i, i Al
R BORPRER ST

3.3.6 HEtaFE LA AR IR AAMEFRAG [ AKFE E R B I AR 5C 5 SE Be AL
0 b A AR A S A S U B ORI H S, SR — AL R T T A U RO R
FHRRNA FEFE ML BT 25 BE IR -5 DI BE S A ™ ML BB R A b R i P B A B 1 537
RSB R, W | RSB H I B 2 N M SRR T A MERIESE , s mRoll, | A 38 U A 1 1 B
BEINRNE R G A ARSI CRAT B3 4 I 19 AR 1 o A 22180 BT AT BARIAIE A BT

4 FeEMO TR AR Bl A R R S

4.1 ik REKEIH
e 7 IR B AU 5 A DT T IR T Rt , B R DR B B AR BB LB AT A 7=, E



52 4 P 2,55 Al IR A AR Rl e R R 15 i X 5 47

A5 L P AR B AU BC 22 0 TH 22 08 LL AR W I AR50 Skl b 75 IR AR 4 i AR AL A R vl R R Sl iy
BHIFR A 3 5 7 103 48 SO B B R AR RN E 45 A R 40/ 5 R B B Rk KO 250 2
BEARAROY BEUR A HE R R FL Al 30T 5 55 Fs A7 AR B2 i A Ml B R B 7 PR 2R A7 Ml A B P 4 22 %
AIARAS . RIS RN = KA I A D REPE AR W B e i R | $ im MOl E VR AL K v Il 1Y
AT, REAEY B RYE R R . RGN I TR A1) @ 2R
R FORMIE RS MOl o A3 32 20 R AR R R I REIA | 25 5 1 I EURMEE A 2, DA 28 3 I 4
FIFHZAR, K L AIK, B TAES AS = S ), 38 Ao 28 N7 K P WA s 0 ) % IS I o 2 3 0 i &5
Z RIS AR 2 DR R OB 78 A v T A R 4 SAboll 9 5 STk BE A A Fa AR e v 8B 17 B JE A
2) msE;EEEREAAE . H TR B R A R R H 7 Ml A A T R R R B R YR S ML A R A ]
b JEORF AL B AS 5 A AR AL T B R GRS AR T i £ T AR S e A B R N A e
BRI it 1 e (AR R B R DA S A BRI 1) R G4 i A R 5 Mok it 55 i v A R M e i 5 4
rZ [ B P2 G AR T R BA B ERR BN S BRI CRE IR AR P i 35 57 5 R Rl 5% 3 s 44
SAHER R L S A ik B 255 R BTG IR GBI 4R, R RSB IEIA 2T bk . [RIAS Aol 5 9R < ik
HEE L 7l K R AETE I H 275 BT A BR A B A B =, 8 A FTRHIT ¢ T I in K &2 A BB
A f¥EFR I EE | AR AE Y B A BE R R Fa It B Y 4 58 XURS: Faz A, 3) sl oA Uk i, &
BN 70 A A ) B AL Z B BE R G2, O [ G0 B AL B s FR 1 S 4% 0 A= ) o B A 0 1317
B RETR , LM TER R HL X, v BRI 2855 A SRR AT, — 7 T, 280 ik M X 1) R Rt FH 3 v
AL RE TR AL A T SRR YR R & A A ML TR A A T R B8 58, i Bl R PR TS 4 s oy — 7 T, 151 i
TG Hb DXV H IR, A 16 B A PR BE . AR 75K, & R A= W T RE 0 A U AL Z B =l St
L AR I M | - BRI AR A T DU RO AR T e | e HE R A A AR B CEL T i SRR AR
FMOIE S50, A R F S B2 U5 29 BRI A BE A b At 25 AR E N5 F AR B9 RS e Je 2 B At 2 i T
Rt B, 4) Fmlb B BRI R R, WK E , b = U] MO 36 4 90 ALK B U AR S AR T b
FIE A . 3% EAHGEIR ™ BN R RRIRSS M A, C B 2] [ K B R VR % 2 A BF At S T RRLe &
A AR SRy W — — P R LR A A VR AR % P A R IR, T LA A v DG 1 b g A0, T HL g
% R P ik /T 2 AR PR HE s, 2 2 0 B R P 1 i e R e
4.2 MABURKFNE

SR ERHRRIE A AR L Mol 3RS R AETE B AT AR ST R BT 3 KU 8 T 22 55 3, TR 2
BB = JFR A, 29 5 SR HSAS () =02 = LIRS 0. 75 Jo/ B b e A 350, JECRMIS I ) 4%
(48275 A R R B T 400 oo/ W ZE AT T OB AN A 52 T 5 A8 s e 38K, il &y S S W il <k &
Al B B T NN RO PR e 1 BE A sl e PR e e 2 T e A I B A I B i R
JR A, B E K S e 7 BUN G 7584 25 55 4, W AR S AR DG R MR B 5324 M A i
AL £ IR T LAIE 2 SRR

1) ERSUH T WABORIERA 745 4 T LAA G A= P B A HE R OR FL 7l 25 7 B B PR A9 E R RN B DRk 0 4
SHF . SRl A LR AE XU AT D TR ETAR T 45 T A BTSRRI E PR E RS

2) GG ERAER SR | S B IR B FIRL 2 [ P [ PR 28 5 XU R K A J) | 3025 i S P i
G AEY AR K r M R TR A 45 SRR, W5 | B8 2ot 25 B AR A BRI F s P AR b A R HL ™
b HE B 7 Ml b A

3) BBCHAEY AR AN AR 3C 5 T 28 2 A i 45 i s e G it i
7=, BETH L B AR TS RN R 7, Bl o) H A e K

4) BURF XA 4 A H B PR AR BOR R 75 14— 20 W1 A 40 Ak, B3 PR A5 3L 1] R b J7 BURE 1 55 it
MERE, MBS 51 Sk i s, 5o 38 AR W) B AR AR DGR I 2
4.3 EEWHAENFHRMITLIE

A= B AR L A2 DR R N0z i A S e, LA AR SR (1% 8 MR PR — EL AR S L oA



48 SN 7/ BN LA %556 &

J7 PP P R BT ORI AG AR A AP R E LA R 4 T AR A 1 4% M ke it 15
AR A R H ARG, BT H RO L 15 B/\?ﬁ 3 TEEMBER BR s A RER,
3 AR R R M 5 BURT A B ML, S e 5 S DR AP O SC 3  75 TAs 2E W B UAR R R L 00 £
K, G B A B A BE T A TAT ML AR R A TR . RN, T A BRI 0T e I 3t *%ﬁ*ﬁifc
2l e AT A RO RETRM AR, A 2 5 22 (48 S A A4 2 T, A DR Sz bRl 9E
SACBERA A Pl BB T AR R a5 A A, $2 i A P MR B 5 7KF

S 3k

[1]ZHANG X, LI H, LIU L, et al. Thermodynamic and economic analysis of biomass partial gasification process [ J]. Applied Thermal
Engineering,2018 ,129 :410-420.
(2] EBRAEIR . bR Ag IR S WU . 2 2023 475 IR A: 9 A8 IR0KE 5 | 490 m] PR RE VR < [ EB/OL]. (2018-10-08) [2021-01-10]. http: /
www. china-nengyuan. com/news/129677. html.
[3] i AR LA E 2 E A RATRK 2. PR RILAIE A A BRI [ M. JEat R At 2005.
[4]Bt52IR. 2050 4F i [ /AUl 3 Bk B AT AR RRIRJ]. IR, 2016(1) :52-54.
[5 ] BG5S 3442 2018 [ M. dbst . v ARl i At ,2019.
[6]AHMAD A A,ZAWAWI N A ,KASIM F H,et al. Assessing the gasification performance of biomass: A review on biomass gasification process
conditions , optimization and economic evaluation[ J]. Renewable and Sustainable Energy Reviews,2016,53:1333-1347.
[7190L, BRI AR. A= B SAL R B SBR[ M. dEst.f k”ﬁIﬂkuﬂHﬁﬁ' 2013.
[8IXI4eNF, SR 2 WHEEZE A AW BT AL ROR K= A A BT [ 1] Re ik ,2019,7(1) :1-12.
[9 ]SUSASTRIAWAN A A P,SAPTOADI H, PURNOMO. Small-scale downdraft gamflers for biomass gasification; A review[ J]. Renewable and
Sustainable Energy Reviews,2017,76:989-1003.
[10]XU55E, W 813 ALY BB IRAL AL EOR S AT (VD) AW B FEORTIBE & (1], AR Bk T2 2008 ,42(2) :55-60.
[11]CHOPRA S, JAIN A K. A review of fixed bed gasification systems for biomass [ J]. Agricultural Engineering International ; The CIGR
e-Journal ,2007 ,9(5) :1-23.
[12]SANSANIWAL S K,PAL K,ROSEN M A, et al. Recent advances in the development of biomass gasification technology: A comprehensive
review[ J]. Renewable and Sustainable Energy Reviews,2017,72:363-384.
BUI T,LOOF R,BHATTACHARYA S C. Multi-stage reactor for thermal gasification of wood[ J]. Energy,1994,19(4) :397-404.
JAE . A AR AR AN E 10 e AL RE AR BRI S [ D] . G p EARRAHOR A 2006.
BASU P. Biomass Gasification and Pyrolysis[ M ]. Boston ; Academic Press,2010.
BEOHAR H,GUPTA B, SETHI V, et al. Parametric study of fixed bed biomass gasifier; A review [ J]. International Journal of Thermal
Technologies,2012,2( 1) :134-140.
[17]SAMIRAN N A,JAAFAR M N M,NG J H, et al. Progress in biomass gasification technique ; With focus on Malaysian palm biomass for syngas
production[ J]. Renewable and Sustainable Energy Reviews,2016,62:1047-1062.
(18] % E5 , FHER KT 45 Y UL R B HORBISERERE (1], fL T2 41,2018,69(8) :3318-3330.
[19]LI C S, SUZUKI K. Tar property, analysis, reforming mechanism and model for biomass gasification; An overview [ J]. Renewable and
Sustainable Energy Reviews,2009,13(3) :594-604.
[20 ] BALDWIN R M,MAGRINI-BAIRA K A,NIMLOS M R, et al. Current research on thermochemical conversion of biomass at the national
renewable energy laboratory[ J]. Applied Catalysis B:Environmental ,2012,115/116 :320-329.
(21 ] R/NHE. A2BRA W BT RE IR X IR 37 43H7 - 35 [ 2R W U A R b T 1 458K F- [ EB/OL]. (2019-02-14) [2021-01-10]. https: /
huanbao. bjx. com. ¢n/news/20190214,/962517. shtml.
[22 ] #560H. TG YESR & S RHBOR M. 6t A Tolk i RAE, 2017.

[13
[14
[15
[16

e e e



