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Review on the comprehensive resources utilization technology of coal gasification fine slag
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Abstract: Gasification is an effective way for clean and efficient utilization of coal. However, due to the poor performance
and operation level of gasifier and its equipment at present, a large number of coarse gasification slag and fine gasification
slag will be produced.The composition of the coarse gasification slag is similar to boiler ash and slag, which can be used as
materials for buildings, road bridges and polyblends.However, gasification fine slag cannot be directly used as building and
road materials for its high carbon content and high burning loss, which takes landfill disposal as its most important
treatment method at present.This method not only wastes land, but also fails to recover the residual carbon, which is of poor
economic and environmental performance. Economic, environmental and efficient processing of gasification fine slag is a
major challenges for coal gasification enterprises.The basic physical and chemical characteristics of fine slag produced by a
few typical gasifiers are summarized , including its high unburned carbon and silica-alumina contents, wide specific surface
area and developed pore structure.lts research progress and application prospects in being processed by flotation separation
technology and water treatment technology, and being taken as coal blends for combustion, soil amelioration, synthesic and
preparation materials are compared.
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Fig. 1 Production process of gasification fine slag
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Tab.1 Composites of various gasification fine slag samples %

75 i CaO MgO Fe,0, AlLO, Si0, TiO, SO, ekt
jby GE 10.06 0.97 5.83 15.10 3091 — 2.31 28.327
2112 6.95 0.73 4.95 14.45 34.21 — — 33.12
3t 12.69 1.16 3.05 14.16 32.53 0.64 — 31.95
404 Texaco §f! 9.41 4.17 8.12 8.84 27.07 1.05 0.97 31.28
54 PUmEEE X EA 9.68 5.00 9.78 9.61 32.70 1.28 1.01 20.61
(e GSP Y 8.14 4.18 8.52 9.84 35.79 1.26 0.74 21.44
7! 8.20 0.84 6.39 19.23 43.09 0.95 — 15.18
gl GSP P 11.19 0.86 11.48 12.88 32.01 — 4.00 21.39%
giel Texaco § 433 0.69 — 8.87 32.20 0.52 — 36.127
1oty Shell 4 3.84 0.70 5.59 16.20 29.85 — 2.02 37.827
1 Texaco §* 9.71 0.99 5.57 14.74 29.81 — 2.38 30.467
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Fig.2 Particle size distribution of gasification fine slag!'-'%’
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Fig.3 Characteristics of gasification fine slag and its

resource utilization methods
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Tab.2 Microstructures of gasification fine slag samples
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Tab.3 Pore structure parameters of different types of

gasification fine slag
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1o Texaco J! 258.29 0.235 4
20101 105.18 —
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LR WA T R A T BRI 84k, 5 T 50% L
B BE B SE AR 35 R 2 RS FE A bR, #E
AL, S BOR I R AR R Y AT L
NRHERE G 22 B0 R T IR S e . Sk (21 )3
XSG R R TR A 2R TR AR A R
TR 34T, 2 B AL A0 1% 2% T B8R k™ EE A
A EAT — B MK D R T 28 7 vk S B <Ak
i v AR IR 55 K T 1 4y B RN 2l LA R AT
[, SCiik [22-23 198 A A AR i 0 ) 2 s R i
VPR BE 5 R K R AR AR AL By BT 48 Tl
b, KA it t BA TR B ) nT AT . Sk [ 24—
25 il i TR R RAE T, B RAR KT 75 wm i,
B 0 I o A B 5, B KT 80% 5 I R FH I AR 77
VE B 124 T AR SR AN FE AT 00T, A 30 2 B ik
¢ 29 T R FLL BT %) D R, 1 o i %) 3% A VR B
BRI 4 (01T R S 52. 65% , S AR 40 (1 BE i 6. 22
MJ/kg =5 19. 48 MJ/kg.

3 o O I At A B ) ek AT L AR R B i
H W B IERL, AH T BB b A i i i Oy U H
= TR (3B b LU 5] 5 75 2 /Y IR AT LR T
M IE B AR, B 5 S A AL KA B AL R
e B IIAE R R SBT3 2 e {E AR R
o X TR BRI T2 A R
INes R AR A SRR 3 1) V7 355 T 58 2 S B 5T
TE RIS AR o BB B 7 0 WAk e A6 R AR
Z 0TI B B, S D AL R I 2 50 A5 %, 77
VeI AR B A TR BEZG ) N TRAR A T 1 Y FE
Wt SR ehR B AR USRI 2 TR A TR —
2.2 SUABENERRIZENIBKR

ARG (Y ba 2k B30 H O 209%~30% , A4 GB/
T 1596—2005¢ FHF 7K T AR %E + - AR ) [ 52
PR, FH TR BE 38 FURH A A I e O e T 9 2ok
JBedk w/INT 15, 0%, R S AL 40 A RE R K
Je s TR E - Tl . RIS Ak 2 v — g AR
8.37 MI/kg 2247 AR TR 0 It A0 AR B 0 Ak B KA
{H 14. 64 MJ/kg AR R I Al TG v 1 42 50 b %

be, B 5B . S8 )E T LUR Stk gn i
R B B IR I AT S IR VU2 AR AT K i Ak
HRA It BB b5 W K A5 A B R AT AR, ml
VLB RS B R . STk 17 48 th <tk 4
RS e 12 B 25 0 B R4 1500, <Ak A
55 BRRHE S B T S TR 1 B AR JORTIR S
PE A ACANE B Pt TR 4
2.2.1 BEREARN B

SCHk[27 ]88t TR AL IR B b s e T Ak
R T AR, 2817 & BLEA IR T 880 (1) 1E
WEEBAT, T AIEFE937. 6 1o SCHR[28 X<
PR DA 2 43 B0 14. 7% (1 HL 48 5 0 S A i i ik 1 7
TR R B S A G A AT I T R AR 2
5.307 tBRBHE . BUAIRRR IR IBRRER 2553
i A SR PRI I AN e — A A T R Cn e 1) I o
IR ) AR —FE R, A TR % B
HE A it — DA% 50 (B 2% SR B PR A% 45 7 THT 1Y
T s, AR & B R A digs A —
Wil

RGN R AR 2 TR i T
AL IR T4 . SCHk[29 142 H 1 <Ak ik
IRBER A TRk diE B R fI R IL T 48 5, i
AR 3 2k X6 A i 235 R A, SE K BORE SS  I [] 485
IR s S AR A T B ) [ B A — 25 S KRR A
KPP R T DX 45 B B ) 5 S R AR A A R T
Jo R 4y BN 40. 00% [ 2 0. 88% , 1k 58 5 % ik )
98. 60%, T i 155 Ik b8 B e, K be 2 % ik #
99. 18% . SCHR[30 42 i —FMB AL 4 (57K /Y 5t
I EUCN 55%~60% ) 16 AEATACIR B B B 1)
BUE T . AR B BT AL R R AN 1B 4 R .
LI ATIEM 0 7 vk i KB e L] (T it 43 50
ik 30% , BEAS I B, AR AR i, K LBl B e
JE R BEARIZ TR E o

BT B AR AE A A1 4 1 ity b kAT
SER T AR AL, DUAR RR B ROR B Kb
o], 78 3 56 B0 Hp Y B T WU AR A T
DX S B AR P2 R R A R T A B R A A ik —
HRIE
2.2.2 SALMEB LT

AT T 2038 38 5 Ak R A A 2 3 Ak PR B IR
He B0, A A A 5 i & )5 PR 5 (B 2%
B3 WA G RUA R BEAE LN T AT A 5
TN, LR G LT R A R A%
WA AL iE S BRI fE LR
Balr RGBT RIRRE X B B e SR B TR
SR 5 (H SE PRIz AT R B A AR A T S K AR AR



KRB, F A mIE G TR LR SR A B Rt K £ 67 -

h ; '

, (vzsguem ) (seidish )
AT ‘
Hriti K R
¥ A
1 !
AR »
i TEhhiz i }
Vet O [@) SEDE
N e
@ O SRR

El4 SpmdsiRartEiniz

Fig. 4 Process of the pre-treatment for gasification fine slag

before co-combustion!*"]
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Fig. 5 Effect of fluidization number on the unburned carbon
content(mass fraction) in fly ash of gasification fine slag
with 850 °C furnacetemperature and 10. 5% oxygen
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Tab. 4 Effects of experimental conditions on carbon conversion

rate of gasification fine slag

BREL HOESE Sk TR RIZIR i
Bli1% 8% (kg-h™) fic JE/°C /%
0 6.0 20 2.33 850 —
15 6.0 20 2.33 850 6.29
30 6.0 20 2.33 850 5.89
45 6.0 20 2.33 850 7.19
15 3.0 20 2.33 850 2.69
15 9.0 20 2.33 850 14.28
15 6.0 24 2.33 850 5.71
15 6.0 20 1.50 850 4.79
15 6.0 20 2.33 900 10.29
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Tab.5 Unburned carbon content in fly ash of gasification fine

slag at different temperature and oxygen volume fraction

TR E/C AR ORI B 2 %
1300 5 17.16
1300 10 1.89
1300 20 0.04
1200 20 0.17
1 100 20 0.04
1,000 20 0.08
900 20 0.12
800 20 10.72
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Fig. 6 Effect of doses of gasification fine slag on germination rate of maize and wheat!*!
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Fig.7 Soluble Si mass ratios in soil before and after the planting, and the growth conditions and stem photos

of rice in different treatment groups
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