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Advances on pyrolysis and gasification technologies of coal by plasma
BAO Wei-ren, GUAN You-jun, LU Yong-kang , XIE Ke-chang
(Key Laboratory of Coal Science and Technology of Shanxi Province and the Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The definition, character and division of plasma were summarized . As a brand-new technique, plasma coal pyrol-
ysis and gasification were introduced . The factors influencing products formation and distribution and their primary reaction
mechanism were discussed . The main products are C,H, ,H,,CO and some small molecular hydrocarbon (such as CH,,C,H,)
in inerl atmosphere . The yield of C,H, is affecied by the coal type,coal size, reactor configuration, feeding fashion, feeding rate
and operational conditions. Hydrogen in the plasma system can improve the formation of C,H, of gaseous products. For reactive
atmosphere with O, ,H, and CO are the main gaseous products and the yield of coal conversion is 95% ,and the volume [raction
of synthetic gas and that of CO, in product gas are 85% and < 5% ,respectively . Additionally their future prospect was expect-
ed.Based on some researches and results from experimenis, il was proved that the plasma introduced into the coal conversion is
an effective and clean technique . Especially with the depletion of petroleum and the combined pressure to establish energy secu-
rity , improve pollution control and reduce global warming, the technology for pyrolysis and gasification of coal by plasma has po-
tential advantages in industrialization .
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Gannon 25 7F % 25 B3 1K 59 0 o # i o B,
FBFEREARMOTIRN 30 kW, 5N 25 H 0.33 m,
WEEE AN 0.15 mo AR M & 8 iy (R FL 4 3K
HN5% ~ 8%, WM CGH, MHEILENTD ~ 12%
(JRE50) , 477 1 kg CH, FEBE 25 ~ 40 MJ.

G R T B CH, BRFR TAEFE S E AVCO
NFE] L 15 [E Chemiche Werke Hiils 2 7] . I 22 Warsaw
REEZEHI H S T 8RR,

FE AVCO 2 A Y BF 70 8 5 e A 55 B IR
CoH,, KR B 28 TR A | MW, #:4E 714 0.05 MPa,
M= E Chemiche Werke Hiils 2 & B Miiller %[19]5@
A TR CoH, HEAT T 5T, A9 S0 45 A5 77
REJIN 1.2 7 va, A R A BT #h 8 ~ 10 MW,
AT IA Ry M R A SR B - I g B SR S R
W RBER S R FEAE G o 77 M AL AR
T IR R BRAE S . IEEAE LY EERCR
PR R R TETEA R 400 T, B A B 100 kg
CoH, 153 B9 B 7= 5 A : CHy & CaHg 3 ~ 4 kg, CeHg
2 kg,CH, 5 ~ 11 kg, CO 4 ~ 70 kg, CO, 2 ~ 32 kg, H,
2 ~10 kg, H,S.COS & CS, 3 ~4 kg, HCN 3 ~ 4 kg, 4
R CoH, BRI N 35% ~ 40% , S ¥ 15 2 Y &)
PR ARSI B % , W CH, A H, B AR BT
ERAE I B K 4% 1 2« B IR T % 400 kW, H, it 3
200 m’/h, 3 % 200 kg/h, B B 150 kg/h, 1K
ZHEJ10.02~0.12 MPa,
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T AR G5 R R Bl 2% 28 00 BE B R RO A% o T
B T PRI R AR T 2 A OR [WEER T
B g (WL 1), 78 0y A 5 55 8 - IR 3 B 7 ) HF
A BB A5 () BY L AE T o 3575 30 5 R 2% (b)) , oA
E AR DN i 0 0 1] R0 SR RS T IR R T A,
PRI 20 ~ 30 kW, HEIEH 2K 0.36 ~ 1.08 kg/ho
BOH JG B R A (b) B SE B 45 R AT 3R 3] ARG A %
66% ,C,H, 1L % 26% , CH, AL % 9% . H CO ¥
B BATR 2 20% , REAE U 10.3 MI/kg, R
AR R H A AR 100 kg Y C,H,, [A] B AT A3 2] 77 ke
Ay CO,29 kg AY C,H, 1 12 kg A CH,

20 i 42 80 4EAR TR 4R , 18 [ AY A 9 % -0 -2 44t
HERR ORI TRARGEN L EBEEEIMET
REAIHE 5T . Roman 2y Bl 5 DMT 2 8 & 16 71 & DL
F ECRHRIER 2 B B 55, BT AR AR 2% B B 2 R 300
kW, Gt ZL 8N 120 ~ 160 ke/h, 1538 2 bR 72 2 Ky
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ZP RS AVCO A BT F A S,
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AVCO 2> Al Y BRL 24 A L 205 75— 26 B 0
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HEEREEME; OB ERNBRELNBERNE
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MBI AR B 1T HAE AT LA OB 2 1) SR LB, A
M7 REAIR T 20 B BE R 5 A 2RI /K A 13 %% 500 J0) T g 51 i
LR A3 AL A R R4S BE VRS IR R, AR 25
G T8 A BETE B % s @ AU B2 A B2 E, R T 4K
PROB R v 2 e B 1Y H R X R 2 2 RAY A
REBEEN 7 i [ ORI T, AT 36 Jl A A 2K o

RJEH TR AR 27 5 BOR i SE g % R AR
KRB — BB TR BRI 2 i 5L 8
BB, BN EENT B T BAER R . X
ZUR S R AT 2 ) R LA RV s R B 2t AT T
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AE TR R SRR A AR R M AR R B
BAE N, BT LR (8 TR AR,
T ARG ) X S5 8 T IR i 5 L RO R
I T WD TEZHG & AL # 0 r ki
TR TIE T2 R # J125 [R, OF I RTAR TLAL 5
WH5E T X — I R AL B B e/ B b BEIE X izl
RER R 2 AT T, JR R BN 1 B AT B U
AR H/C BER It 240 2 H T8,
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JATR NS AR A U] T IR SR R R Y
— SR EEARGE R X £ bR B AR UL B A 45 AR LR HE AT
THEW A 225 fE EREMBENETT,
Xof SRR T A A R R KRR Y S8 I 4 PRk Ay
TR RARAL , ERR S AL AR L SRR K LR
BeE riw, s T4 A B4 49% 19 % Fh
9.3% ,FFRRART A AL B LB T T BB RE, L
AEFEN 11.2 kW -h/kg,

2 FERTHERSUDHEA

EEF AR R N R AL LI - SN N
BB BRI, DAk 2% SN A 35 650, B 78 R B
RS PR E AR R R FEW RSk
94% ~96% ; H LB E ;R HIE T A7
R CO MR T 5%, fR vk T 4 TR Y
PREE V5 u )
2.1 EBEFHESANEREREE

B TR AL RS R A A RS i
REPAEREG R, B R4 E 2. KRB
HoN L TEBAKESWRRES AR, SF T2
B I 2V R T RO PR B, A A
B0 45 B R e, SREAE R AR T R R AR RN
FErIRER R R E RN

W R (7
BWES + 0,—> CO + CO, + H, (8)
C + 0,—> CO, - 429 kJ/mol (9)
C + 1/20, —> CO - 123 kJ/mol (10)
C+ HO—H, + CO (11)
2C + 0, —>2C0 (12)

HE Georgiev %[26J*E%Eéé%\kljﬁTk%%%¥{$
AT SO B D 2 R 5 4 B 1 IR T A S #e
At SRR R B i 24 @ 3R B E 900 ~ 1 200 K BT, #
ROy TSRS AR o U R R TE ORI R O B
T SR B 4 TR R AR A, R R IO T R
A5 PN I T T, A PR S e R A s D2
AR R o B R TR T R 2% A R I A Al A IR B
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FEAC R Z K9 M %58 7 FEVR 2> 7] (Plasma En-
ergy Corporation) 7£ 7K 78 <55 B8 1~ R 43 8 5 T 4y Jot
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JUTF- A R0 R 28R B RT3 B Ak 3
MR TR T AN B R IBR A5 B AL R 2 k4
HRT B VR SEFIR T B 3% o JERHE 2 v/h, AT DAGR AR
95% MG AL 3, FE AL 1Y 7= A CO R H, 1Y A
U EZ 88% , Horp CO 49 27% ,H, 1 58% ., S &%
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