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Fast pyrolysis technology of low rank coal without heat carrier
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Abstract ; In order to realize cascade utilization of coal ,a rapid low rank coal pyrolysis process without heat carrier was introduced. In order

to explore the feasibility of the technology,Indonesia lignite was adopted as research object, the pyrolysis products including tar, pyrolysis

gas, semi—coke were investigated. The results showed that, the yield of tar,pyrolysis gas and semi—cike could reach 11.84% ,14.08% and

64.97% . The tar yield was 1.49% higher than that of Gray—King test. Compared with raw coal, the calorific value of semi—coke was im-

proved by 2. 63 MJ/kg. The useful gas of pyrolysis gas reached .above 80% . In addition to fast pyrolysis speed, high tar yield and great

products quality, the technology also had the advantage of accurately controlling temperature in certain area.
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1.1 R EF

RIGHERN A ENJE B I, K2 35% , Hif i 2 )
BTN R GE AT T T, T4 S AR AR K 43
4 6.70% JK51 8. 06% K51 36.39% , A K #4

oM 27,15 M) kg, JEORMEEME Loy Br L2 1, JRUBHE
WITE S BRIAR A 0. 09 ~ 1 mm , JFURMEERIAS 43 A5 F
EREWE2,
1.2 BEFEAwE

K4 TR0 S I8 GB/T 1341—2007 ( JE 1) 4%
SRR TR ) HEAT . WA Ag 456 ol )
SRR IR IS I A R AR R AR SR S P
B BRSO PR P R A bR, AT
(B E/a N W e R 2 A W I S5 Y- R A /1
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Table 1 Property analysis of coal

Tk 41/ % TCE AT/ % Rk,
I 7%
M, Ay Vaa FC, w(Cyy) w(H,y) w(0,) w(Nyy) w( St,dd ) (MJ - kg™)
6.70 8.06 36. 39 48. 88 68. 90 3.60 17. 40 1. 40 0. 62 27.15 280
*z2o ERENESHIEZE
Table 2 The particle size distribution and bulk ‘density of coal
AR/ % e/
>1 mm 1~0.355mm  0.355~0.25 mm 0.25~0.18 mm 0.18~0:125 mm 0. 125 ~0.09 mm <0.09 mm (kg - m™)
2 74 10 3 5 3 3 690

®3 HEBEFEHEER
Table 3 Gray—King test of Indonesia lignite

H 3 3 4 v, B e BT 38 R ARl =R
10.35% , P I# S 5H 9.75% , K75 R 71.15% ,

P /% HmERSBRMN 7.75%, R ME K E N
it ik G Pk 29.78 MJ/kg, ENJEIEAFAEREM™ 0 P U™
10. 35 71. 15 9.75 8.75 %W‘H{EEE@T%ER

x4 HMEBERESFEERS N
Table 4 Property analysis of Gray—King's coke
Tk 531/ % TLE T/ % fifs & vt/
Mud Aud le Fcud w< Cad ) w( Hud ) w( Oml ) w( Nu(l ) w( S[ym{ ) ( MJ : kg_l )
2.34 12.13 7.75 77.78 80. 03 2.46 2.89 1. 81 0. 68 29.78

1.3 REEE
1.3.1  TAvE Ao B P 48 T 15 R 32

TC IR A SR A AR R B AR A
TATRALA R (B 1) o HERE R MR 1 &
PR G BEBR IR E R R R BSOR & 2 AT
R S AR R 3 e R R A TR B R T
i ALIA 1200 °C, T PR SR A8 IR 22 AU AFE 30 °C LA
WU RS R U R, R A R AL, TAE

AR A, SRS E L H AT A
FESL A A, A LB SR A R B T ARl vl 4
A AR AR Al RT3 o AR R A AR S 1Y
MR BEA TR A AT, DT R AR Bl AR S B i o
B IAARAP N IR IR BE SR AP T AR IR, SRR A AR
e pP TR 2 AL A B A | 220 T A e A L)
BOBER A T v B TE NIERE 3 ~6 s, K
T AR R SR R S AR IR o
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Fig. 1 Structure scheme of heat radiation tube and

downer fast pyrolysis furnace
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Fig. 2 Process flow of downer fast pyrolysis test

22

1.4 REHFILLE
F P AR B ITHERAE T 7 SRS 4
b R T N, R R S5 RS fE A Sk

GG TFET 600 C . PR E J5 TP IR IR, IF %
TN 25 P A 3 AR b R R T R ok e
PEPE A RO DR B A TR E S DY X P8
TLBE PR HIAE 580 C LAy, W e I #EHIAE 1.5 kPa,
FAfige S5 07 b AR e AR R TR kPR A S AR
ffdrT 4 A RN DX A B AR IE T3, R
SRR B, L0 10 0] 22 UK B IR AL e e 45
i), PR Gk g 84 TN ) e
1.5 &l ABK FERE
BAE/NT 1 mm AEDJEAE B8 S F AR T 2 40 T
B HERHETEN LR R % 2 P AR A
FEI A N A R AT HE, 72N A TR
280k 45 SN DX FRR A DR I B, A5 B A FE
I R BRI EETE R AP IR 220t T R AR A
Ab FRA B AR AR s IR T 20 P E KU 2 2 B 2%
[, G EIMIE Wbk v ZNA B AL T, AR AE 0 T A2 i
s A AP L R GG AL R S AR AE %
NS Bl
1.6 &l MBS FESRTERZE
1.6.1 HERHEFEFTF
SRE ISR 7 il 7 AR R T B TR
AYECY AR T TR T A I RN AR T I
oA B AR b T RN, Ak A S
WA R R A R RS AT, RIS % 4 46
RHRICR RS ARV SR VAL
REERE  BSTTR AN
QX,
v, = WA, (1)
X, v, MBS 5, m¥/hy Q S HROBEXUX
i,m /hs X, X, S5 R R RS N, i
RSB W R R  ke/h
elre gV, R E IR E I A AL PR 2
B W, S5RGBT Z
W

Vo=— (2)
t

LREITEEPLS AR SR o Vi WSS I PIVE Ny
e AR AT R R T R 3, e i
B T3 AT A S AR i




WRENAR AR B C A A e A b T 2o

2016 455 3 1)

Ww(C,) - Vw(C,) — V,w(C;)

Vt = —
w(C,)
12V,(X; + X, + Xy)

(298)
\273 )
A, v, MBS &, kg/hsw (C)  w(Cy)
w(Cy) Al w(C) AR A T RORRIEE I ik Y
JEERAYEV, A R kg/h X, X, FL X, SRR
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1.6.2 ELIFMEHHEFE
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V,=mr’ xh xp (5)
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2.1 RERBEHH

PR IR B FA TR 580 °C e 4G BB 4T , Pk
A B JE AR IR0 = ) e A MR S

26 5 AT, Bl JE e AR 20 P s B A R N
R R 8 11, 84% , IR N 14. 08%
MBI 64.97% o R A 4 R
FERAEE T 1.49% PR ERIFER ST
2.63 MJ/kg,

x5 REABPEEBEABRE =W H

Table 5 Product distribution of Indonesia lignite in fast pyrolysis furnace

it/ °C R P/ %
—IX KX =KX IS i/ kg o P SR Ak
550 580 600 585 7 909 64.97 14. 08 11. 84 9.11

R RS I IR S SR
JPT L TEAN AR RS A SR T S A R A
Jr 3, RERUE RV o 4 MR BE SR R4 5], AR
BE IR PR M P il DR, RREAE SRR A 2 )
SR S BUPRE AN TE I A, B 1R PR ik
SRR DR BAfigp s B R, 7 A A BAVR i B
S PV A D T AR S A A R
R RE R AR I R

B 0 R e AR A IR (ERH X S A
Ky AR AR A, AR S B TR
BRI 2 I B = R A R S I IR R A R
KFRM SR RO R S PR TR ) A
ARRICFR M E A A 15 B I T S SRRy A AT —

P = A 12-13
ERM R

2.2 REH

PR A i B ) B T R R A BT BT R AT
W6,

FH 2% 6 T, AR TR H TR <390 C IR o3 AR FH
G38850% VI b i R B <170 °C B ihiR R
L 10% ,170 ~390 CHEMRF I E0 40% |, Wi 75
KM HARE S 50% , FEIMEE 1,09 keg/ m®, K5y
0. 14% H AT Y & i B I = 38 12, 47% (H:
oA i L 5% A4 o

FRAGTE 5053 B S A B I, M4 3 4 B A1
BRI &7 F A e b AR A Ry (R
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P S 0 U R T 3 S B IR LR P e 5 Bk
FEIBATHI R AT R, 5 e A iR S T e
Pl B AT I e e 3B 47 B TR AR e, A3 9 5 I R
ZA ML R RT
2.3 M@K

PR R LRI 7, HH 2 7 W], R

SR EMEMRSr &w N 81% , Hrp CH, &g
13k 38.09% , 2 B JE H AR 15% , #ff SARAG
PP IR R T 27 MI/m® A E B T SVE R
PR IS ORIk 80% LA L, RS A AR
1=, AT DU & B R AR AR e B
T,
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Table 6 The elemental analysis, physical property and distillation range of fast pyrolysisi tar
TLRIH/ % /BN R/
20 CEE/ KAy, WIHRAREY
w(Cy)  w(Hy)  w(Ny) w(S.) w(0y) - o VLS 10%  30%  50%  70%  FIR
(kg +m™) % B 535 %
88. 49 7.58 1.22 0.41 2.30 1.09 0. 14 12. 47 62 163 228 378 470 >470
xR7 BBRSSMEER
Table 7 Gas composition of pyrolysisi gas
SR EFRGED) /% R/
CH, H, Co CO, C,Hg C,H, C3Hy C3Hg Foply (MJ - m™)
38.09 13. 04 13.83 15. 19 6.03 4. 81 5.02 0.20 5.02 28.41
e FABTEAE D 5 N, Bl 0, ik ekl mil#s oy
2.4 PEFEMRMKEZE RN R DL & B A O, WE R

EJE A s B e v IR AR A HT LR 8
2% 8 T, AU 29. 78 MI/ ke, %5 JrU A H 112
12,63 MI/kg; A58 0.65% , 5 J5 44
FOBEAT RRAR ; 2 245 K 50 15, 60% |, HEBRUIERR AR T
20. 79% ;- FEHR A AL PRIV 5 2 SR Bk MR
JREY 280 °C T2 350 °C ., MRS 43 OB R A FH 1) A
FE AT AR 5 43 W S A v, 33X 5 AR A b e s
BARA O, P 2o R A TR s o Rl AR R

HHAETE PE S N BB i MUBRME T4 b i

E e S PO I A b AR A BT W 9, 3%
2 369 NI, B BRI AR B N B H R
RFEATE 1 ~0.355 mm, 11 281 s P it 2
R AR FEAAE 0.25 ~0.355 mm, HEZEJE N
690 kg/m’ 114 B[ J& 48 I 28 PR A figp b 38 M % 3 o
2316 kg/m’ . P 5 42 AL FL BB 3G, 4544
RIS

*8 FEMURSH
Table 8 Property analysisi of coke

Tk 417/ % TCE AT/ % S/ Bty
M, Aud Vad FC, w(Cyy) w(H,y) w(0y) w(Ny) w(S, ) (MJ - kg™ «
0.59 8.91 15. 60 74.90 78.07 2.70 7.53 2.14 0. 65 29.78 350
®9 HEBERIEHNESHMERE
Table 9 The particle size distribution and bulk density of coke
AR50/ % 5 i/
>1 mm 0.355~1mm 0.25~0.355 mm 0.18 ~0.25 mm 0.125 ~0.18 mm 0.09 ~0. 125 mm <0.09 mm (kg-m™)
3.21 31.08 41.74 6.20 6.20 8. 68 2.89 316
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