a2 % 4
2015 4F

JEHA TR 4 ( HARBEE )
Journal of Beijing University of Chemical Technology ( Natural Science) 2015

Vol. 42, No. 4

BUESYERRBIEFNIER

MNkF FlB O 2EFEH FEAE ORI &2 &
(b fE TR b TR =B Ak T8 A ORI E R E S S50, dbat 100029)

OB ERIRBOT MR R R TR EE R S O TR e AR R SR B AR [E AT T
Z2 T A DS B A A R R 2R, DR SCHRZE W, 5 A5 T DGR St 22 e B4 s A ol SRR b v MR
153 (0 H, A CO) 1738, AR SCHE T 30 AR 1 SRS , VB AL 3 1 X E R ™ X MAC 3R AL R A R P o ) 52
Wi J5 T R FF PP, J3 BT T 54k & W00 R L RE A VR HIBLEE X5 S R N IERE RS2, i B 1 1 5 Bt — 2D A e iy

"]
KRR LAY B Sl R P
FESYES: TQ523

I e 3R ) EELRR IR, 24K 5 — R BB IR I
P 66% L, FERH 7 X0 R, 29 5 M &
(1) 80% 7eA7(2012) " HA B T IR £, 18
PARFE AR W 4 25 AR T IR fif A 7 = £
THFIAR e et B, MK 32 ORLEE AN T] S 53
RIS (500 ~ 700 °C, BIARIR 18 . IR A

F T P A R v R A — R B B R Ak 2 AR
Ak, R4S 7= ) = 5 0 i A 4% 1 1 AN [
AN, HRAE ) 2 H MR A A, B AR (4
g PR Y 3% ~49% 1) TR, £ R
FA PRI ZERnE SR T 5 DL R A
b, AR DL R A S O H B, AR,
T A R R i 1 A, I R R AR
PRI, B EE o i R A s R AR AR
(AT S0 i J5

55 R 53 A6 T FRALCHS e A ) 2R A7 I 4% — A
SRR o R 1 A U st 2 [ PN A A Y R
], AR AR AS A AT AR g 5 S 0 R R
R AR B R AT LA/ £ T A I G b 2

Wik B . 2015-06-20

FEWH . E%49737 15 (2011CB201306) ; [EH K A R B2
45 (21276019)

B, B ,1954 4E4 P HdR

E-mail ; liuzy@ mail. buct. edu. cn

G T (AN AL RS ) |, 5 v T 25 AR T 8 R 2
St ATARFSE T 2R 4 Jm AL & Yt i i fiefk
YER, BG4 w0t 4 Jm DL ARk Bl VR B AR
EEEAEY, K& B G fEfb e —
T T4 AN - 4 I Ak AW, BERS R K I B
PR AR A (4 7= 230 ) H AR AR X A
H5 ARG Il 4 8 b A 0 1 A 30— it
Tt A B LAY, G805 K IR B b S (R
e ) IR (RN A, T L R R A
A AH XS 2 i A R S Ak A W, A AL S
(Ca0) ALALAES (Ca(OH), ) , HAEAL SR B AR AH
22 B A YR Z BRI B8, AU
e, 17 ELAR AT A5 10 A 908 ) T F ¢ 10 ) 2201
(AR M R g A =0y IR A2 2 [ P Ak
W FE R EM

K T HGAL A W 5t A (G B2 ), SCHRFF 5 3 22
WFEA RS S RIE- 257 -1 - [P ek
RN M 2R (S RN AR T4 A S0
S5 Ak A 0ot SRR AR P T, MDA = T
AL BT, FFE T mT BE A FHLEE

1 35408 4 o Ak 2R BB m 77 X

AR B EL ARG A 5 85 U ) A 45 CaO
Ca(OH), BRI 5 (CaCO; ) (HERES (Ca(NO;),) Al
EARES (Ca( Ac),) 5, I INJ7 AN AR IR & 7 KL
TRISEDT R S B R T B Ak . AL
SCHR , R BRI T 35 55 105 0 SR FH 2 s o
J7 X PRI, A 545 I B AN I AAS ) 4

http://www.journal.buct.edu.cn



L2 JERE TR 240 (A R BRAAR)

Ty 2 REARS 5 W 1 2R G H AR T AR R 4
Lin 2578 DA Rt 52, R AR A9k e T
CaO il Ca( OH) , X AR AR =W (52 w2 RG2S
AL $E s T AR iR U IR H, ik
R AEFK AN T Ca( OH), /#7241 H,0 5 C
RVEEE SR, SR RN RE UL CaO #2755 H, UK
R, Yamashita 252 858 T #0 h AS TH]
FEG AL A 0 R AS TR 0 T 36 5 43 B 14 52
Khan %" BT T AR]85 45 4k A 0 I A 0 A5
Ao 2o R I O e R T 9 (4 B e A AR S A
e xS VR FRHLEL SR b A A 4, X
A AR S o LR A 5 B R
Ca(OH), il CaCO, , XF Lt 5 75 X AR R fie 1) 52 i), 245
TR I A AU A A I 0 B X AR v
KT 260 F4s 5 B v A R R VR T, T LRI 45
AN 7 3 325 S W IR, Ca(OH), 1
CaCO; RCR T IN R 2 . 4T BT Sk = R G nf
FEMBLR , AR SR B [ SCHR h 34 7= 1 1 iR
R R, J13RAE S 5 A0 A ) B VR AR 7 T R
HHE, IFXER — B G AT H 7

2 A A A AR R R

s Al

FEST BTG AL G W X SR I 7= P 52 k) 2 1, TAER
SRR I RALIRAR A 2 PR B 1 SR Ak A X
S BT R BRI L A% (HL R N AP R ALY
TN A —3, WAL HERY M R, A v
KW N, BIVARE b A0 B A 85 7 A vl SRR B
A SRR e 22 18] (4 B2, 3 T 24 2 17 1) 5% 22 ]
1R S NP0 B, AR v] 40 R B A 4
T, RIRERS 7 A 3 R ) ( SURR— RSN ) A% )
)5 28 SO ( PR R RN ), 4% A )T LU 4%
B LR R, e nT DR A i S R O S TR Y
R, ST L R AU AL BRR BRI, AL
BRIR B B AR ES AL A W LA ST F 3550 B T I 540 v T
BEHEAEH TR JLRAR/N, BT IALMOR A 851
B PR R () A AL AR FH T BB T2 225 T XA
AR (B & A B R AR PE T,
LR IRy X6 S 77 1y 7 5 R T B 7 52 i) [
Bz M R R R
2.1 SEWERRKER

IR () SR = ) FZALFE H, . CH, .C, ~ C,
SR CO,CO, 1 H,0, K SCHkAE > 770 45

2015 4
reaction = =
of radicals = . ':
% T
. = o = 7 ~. o
formation T W m M, =
of radicals " . . RS s
=, ™ " L % .
- i WY S
i o )
%“ B ™ <.. HE R \‘ ")‘!
; %, o F o ]

. v |
o " | polymarization and
Jeondensation reactions

L 0
h
B

COAL h'mar;;"-—--__+ ke
PARTICLE o ety -

CHAR PARTICLE J

BT MR EG E SELE)

Fig.1 Free radical mechanism of coal pyrolysis!'®
LG Y e 0 8 R e £ T 2 A (B AR R ) AR
JRINGY TR, DT 1 SR S JEE ZR R il
ARSI, SCHR A DGR B R ISR AR AL
IR B, K2 B0k o7 5 1A 26 ok 125 3R A5 F4 i
ST AR, PRI, AR SO Sk P i AR EE
IR R YT A T R DME g, S5 B TR 2,
ATLAE BRI, 854k G PRI e R AR TR <
TR0 TR B8 8 It A R R SR T Y
JR R, AN R RN 5 R R 22 5 SOk
B ARG E T R, FATIA X il aE 5 4% &
R R L 2R SR = A o S SO 5 51 R
RWIAE A IR T 28 1 B — P b G A R
200 °C LA_F, Wmife [ PR (W PRA% 3l IR ) h 28 D i i
JE— AN FEH = AR MR B o 40 C A2, B R IR T AT i
PER S AL A Y AL TE M AR T A 2, (EAR
WA, MR 3170 AT AR A [ 2 IR Hh 3R i S A ™
Py o s OR BRI, (HZ BE IR RGN XI5 R W
PRSP TR CO, AT REWL/D 4> T8
/NAG L, A CHL S840, 17 H. H, A CH, 25 38 i e
T CO, Mt | & T HAS A AR 7 W 1) 22 A e
THEAEA,

m%jﬁﬁﬁﬁiﬂ[7,9,15,17,19,22,24,27—31] , ﬂ%ﬁgﬂ‘j
500 ~ 800 C I, Ca0 Ca( OH), Fll Ca( Ac) , MUK
T H, W RSHORE i L E P H, B R
TR G 0 T 85 A G e i T AR T A 4 SR
R SR E A S A A IR T AR IR
7Y I AL RES SR, /0 B SCHR IR I CaCO, X H,
(A RSB B ] CaCO, Xt #AViE 7= 4 H,
R A 5% i A ] HoAth 5 4540 59, SOk b KA A

KT P b CH, 9 A2 B, 3 3t DA T P

1

http://www.journal.buct.edu.cn



5 4 9

XPRTAE . P PR i R i 1 -3

Fiigte, — IR 2%, RS H R,
THEMRESAES Y A, KER K
P12 T i SR AR R S Ak A 4 ]
a7 2, BEHGIR BS CH, 7R S B, w4 1
HUOEEHIE N T A Y A A g, b
AR RIS LA I CH, = R I AN
K EJEREAR CH, = A IR B . 72 0 H A [m) SC ik
V1R SIC 0 F5 A T R A 5 SR P ) JRE A 357 Ay AR A5 R VK AR
S BRI B L K 280k 700 ~ 800 °C, i A ik #]
W N RS H, ROV 8 YA CH, (3R B2, P
DA BOR R 25 SR 0 SR i 7 TR 1 S SR AR 5%

10
= [ ® [%] 58 H fo)
o b oMbk o b
;»‘ 6 |-
% .
I r o
; 0]
£, 8§88 ©
B o40 ° o °
= 0 o] o
Jui= - .
2 4T °
B 6l
=~ [ ]
'NJ -8 1 1 L L
500 600 700 800 900 1000
JZ R ER IR & 17°C

B2 A4k Mt SR R ) o R

= 7,14,17-19,22 -23,25
AR !

Fig.2 Effect of calcium compounds on the weight yields of

gas products from coal pyrolysis!’+4:7~1:22-23.23]
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Fig.3 Effect of calcium compounds on the molar yields

of gas products from coal pyrolysis'”’
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Fig.4 Effect of calcium compounds on the tar yields
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Effect of calcium compounds on pyrolysis of coals
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(State Key Laboratory of Chemical Resource Engineering, College of Chemical Engineering, Beijing University of Chemical Technology,
Beijing 100029, China)

Abstract ; Coal pyrolysis has been employed for more than a century to produce coke, tar and coal gas. To enhance
the quality of the tar and gas and to increase their yields many researches were carried out on catalysis of coal pyrol-
ysis. A notable trend among these studies is the role of calcium compounds, which were found to catalyze tar into
lighter fractions and gases of higher market value, reduce S and N contents in the products, and overcome operation
problems. This article reviews the developments made and knowledge gained in past decades on the subject, analy-
zes the mechanisms involved, and attempts to show the researches needed in the future.
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