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Research on physicochemical characteristics of fine slag from

gasification in Northwest China
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Beijing 100049, China ;3. Dalian National Laboratory For Clean Energy,Chinese Academy of Science ,Dalian 116023 , China)
Abstract: Fine slag from gasification is a coal—based solid waste product,which is precipitated by black water after the coarse gas at the
outlet of entrained flow gasifier is washed. There is no large—scale resource disposal plan. In order to develop efficient decarbonization
technology of fine slag from gasification, the chemical composition, particle size , micro morphology, pore structure, particle size, pore size
and pore size of three kinds of entrained bed coal gasification fine ash ( DSG,HL,SH) in Northwest China were analyzed by using la-
ser granulometer, elemental analyzer, scanning electron microscope and energy spectrometer, X —ray diffractometer, X —ray fluorescence
spectrometer, BET specific surface area analyzer,thermogravimetric analyzer and other analysis equipment. The results show that the mois-
ture content of gasification fine ash is higher than 40% and the calorific value is lower than 10 MJ/kg. The poor pore structure and the ex-
istence of molten slag layer on the surface lead to the low reactivity of fine slag from gasification. In thermogravimetric analysis, the weight
loss rates of DSG,HL and SH are 13% ,29% and 17% ,respectively. Compared with the original residual carbon of 16% ,37% and 48% in
the three kinds of fine slag from gasification, the residual carbon consumptions of DSG,HL and SH are 81% ,78% and 35% ,respectively.
When the oxygen concentration increases from 21% to 30% ,the sample reactivity is improved to a certain extent. At present,the conven-
tional combustion decarburization technology cannot realize the efficient decarburization of fine slag from gasification. Therefore, the
new combustion decarburization technology should be developed to provide support for the resource utilization of fine slag from gasification.
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Table 1 Fine slag samples from gasification
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Table 2 Proximate analysis of fine slag from gasification

G My/%  Vo/% Ay/% FC./% Qo a/ (M- kg')

DSG 2.08 3.01 78.72 16.19 3.48
HL 2.03 3.14 57.66  37.18 11.56
SH 0.50 1.43  49.68  48.39 15.51

B M/% V/% A% FC./% Q. o/ (MJ-kg™)

DSG 40.05 1.84 48.20 9.91 2.13
HL 54.68 145 26.67 17.2 5.35
SH 48.57 0.74 25.68  25.01 8.48
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Table 3 Ultimate analysis of fine slag from

gasification of dry basis %
T fi C H 0 N S
DSG 15.81 0.61 4.32 0.09 0.44
HL 36.57 0.81 4.57 0.15 0.25
SH 47.34 0.37 1.74 0.21 0.65
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Table 4 Compositions of fine slag from gasification %

BERL S0,  ALO; a0 Fe,0, MgO SO,  K,0 Na,O

DSG 53.25 15.56 9.93 7.43 370  2.98 229 2.08
HL  46.62 16.02 14.00 10.81 2.52 3.28 1.68 2.32
SH 43.64 21.33 12.16 9.04 1.03  6.52 1.38 1.05
2.2 RS
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AN K FEATRLEE AT, WK 5,
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Table 5 Particle size distribution of fine slag from gasification

v WBCFBERE, D,/ Dsy/ Dgy/ Bifs/
i pm pm pm pm pm
DSG 29.68 1.52 12.70 82.87 0.32~282

HL 36.29 2.81 22.76 89.88  0.32~252

SH 114.48 4.86 52.07 322.40 0.40~710

DSG HL SH =Fp S AL 40 KK A2 53 A 7E 0.32 ~
282.0.32~252.0.40 ~ 710 pm, ORI Dy 4351 K
12.70.22.76 .57.06 pum, 5 AW BEAR L R4S B %
%, BRUERIA A AR bR AR AR Al ) A T A A
HIRZ K S5 R s B 9 RN A, 3 R A< Akl K
AR DX 32 B2 bl SRR BT S B A B Ak
W TR S A AR [R) 8, FErp 4tk
PRI SR RAAR I/

2.3 BET bk RERMFLER

L1 SR AN [ A A R S B e i 2, TR o
TR IR S BIARIRARIEY . A
W BAE AT BT SR T AR I I B 2ot Sy B2
BB B 5 22 SR BB B, e e AR i B A AR a5

T B 14 R A ot 2 5 I s s %) B8 6 it Ze AS
B, FLBE A B4 W R — R B il £ X 7R AR X R R 0.40 ~
0.50 Kb %A= 4,y 30 W8 BT 3R i JOE BRF ity 442 7 Wi
M e, H & T H3 B2 350 0 S 1k 4h K 5t
LR FLIR S R P A e L g R FL R s A0, & e B
BERING



FOCERSE UL X AR A A B AL I 5

www.chinacaj.net

2021 455 3

- g, STP)

Quantity Adsorbed/
(cm?

“g',STP)

Quantity Adsorbed/
(cm?

- g, STP)

Quantity Adsorbed/
(cm?

120

—_

(=3

(=)
T

60}
40}
20}

160 -

120 1

80 |

40

70

50

30 -

10

DSG

—=— Adsorption
—o—Dessorption

HL

—=— Adsorption
—o—Dessorption

SH

—=— Adsorption
—o—Dessorption

0 0.2 0.4 0.6

0.8 1.0

Relative pressure (P/P)

BI1 BB MO Il %

Fig.1  Quantity adsorbed and desorption of fine slag from gasification
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Table 6 BET surface area pore volume of fine slag

from gasification

BET surface area  Total pore volume IE{HfL1%/

A/(m? - g7h) y/(m?® - g") nm
DSG 110.34 143.31 1.58
HL 220.98 178.79 1.58
SH 74.19 80.78 1.78
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Fig.2 SEM images of fine slag from gasification
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Table 7 Fusibility characteristics of fine slag from gasification

FEf DT/C ST/C HT/C FT/C
DSG 1 090 1120 1150 1320
HL 1120 1130 1 140 1330
SH 1 020 1 030 1 040 1110
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Table 8 Burning characteristics of fine slag from gasification

i IH(0,/Ny) T/C  H/10°  5/107°
DSG7921 21%/79% 487.0 0.857 0.107
DSG7030 30%/70% 480.1 1.080 0.174
DSG5050 50%/50% 469.0 1.020 0.160

HL7921 21%/79% 540.7 5.760 4.430
HL7030 30%/70% 534.3 19.000  30.900
HL5050 50%/50% 536.3 16.600  28.400
SH7921 21%/79% 587.6 1.420 0.191
SH7030 30%/70% 554.8 1.660 0.268
SH5050 50%/50% 531.9 1020 0.097 1
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