$54% B3 A R 2 2 4R Vol. 54 No. 3
2025 4F 5 H Journal of China University of Mining & Technology May 2025

R TLIR S AL YR s & i 25 43 1 280 Kz
HAAR W R 57

Fea . RL.EB OB L EAELCRER LHRE T8
(L FEK AL T2 T 5 I 75002152, SR M T A WHHEHBARBISBT . il 200237)

BE. AARBANBARAEARERFTETIZAANE ST R, EXAEHNAGRFLEZRT X
A E G T A e AT LA 48 5T I TR AL R 18 E B B K SR BUM M R AR
RBEAAmE S RGN EERAS AMAT L . AATHLERS ERES A ILEHFEAR
JRBAT T 47, X JE B A BAFE 45 R A R R AL, S AT R AL i 04 A R B IR e AR R M B
FTEN.REARARESHALE CO, ARATHENTEHBAEHNANREFERE 2R EN BA
Wty kG EHA Yy AR ZHATH PR EME AN HEH LSS TAHK
TILE B 0 R AL F B A E A R E T 4 5 Lév} 4,48 F2 1. 77 MPa, # 4 & P 4 it
85 Y5, 7T i B H R B E R AME K, kﬁ%mk%ﬁ% VEBAEANR TSRS HER RS,
RRAEBRE RRAETREAAHRS . AR FWO %4 KAS FiH A F A g# A E 5 CO,
8 AR B B 9 B 164 F= 153 kJ/mol RERTAHFLEGHER GRS — T 6
R IE.
XEIF: AAA; A @G LR RAE R EHE
FESES: TQ544;TD 98 iﬁkﬁ‘:o\ﬁg: A XEHS:1000-1964(2025)03-0494-09

Forming of carbon-rich components from entrained-flow gasification
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Abstract: As a core technology for clean and efficient coal utilization, entrained-flow coal gasi-
fication technology has generated substantial amounts of coal gasification fine slag (CGFS)
during its large-scale applications, making its scaled disposal and resource utilization an urgent
priority. In this study, the carbon-rich components from Yulin CGFS was selected as the re-
search object. Firstly, its chemical composition, particle size distribution and thermal stability
and other physicochemical properties were analyzed. Then it was cold-pressed by adding com-

posite binder, and the cold strength, thermal strength and thermal stability of the formed car-
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bon-rich component were evaluated. Finally, the thermal gravimetric analyzer was used to in-

vestigate the reaction of the formed carbon-rich slag in the CO, atmosphere. The results show

that the carbon-rich component exhibit high fixed carbon content and developed pore structure,

the composite binder effectively achieves the carbon rich component forming, yielding cold and

thermal strengths of 4. 48 and 1. 77 MPa respectively. And the thermal stability exceed 85% ,

which can meet the requirements of atmospheric fixed-bed gasification. With increasing heating

rates, the gasification reaction shift toward higher temperature regions, and the activation en-
ergies calculated by FWO and KAS methods are 164 and 153 kJ/mol, respectively. These find-

ings provide theoretical references for developing gasification technologies using formed car-

bon-rich slag.
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Fig. 1 Schematic diagram of the formation

of carbon-rich slag
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Fig. 2 Forming process of carbon-rich slag
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Table 1 Proximate and ultimate analyses of carbon-rich slag and the molding of carbon-rich slag %
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Table 2 Ash chemical composition of carbon-rich slag and the molding of carbon-rich slag wy/ %
BE Si0, Al,0, Fe, 0, S0, Na, O K,O Hofls
o Bk A i 46. 44 17.97 14.05 3.54 3.18 1.53 3. 44
(=R Eith 33.12 14.52 9.63 4. 40 24.91 0.95 3.59

2.

—_

.2 RLAR AR

B AV FROREAR 2 A R AR AN 18] 3 BT, Ok AR
3 A T2 2 AR A B 3 A I R S A R AR 2
N ATS pm AL B B AN RLAR 43 A G LR 1~2 000
pm s HoORIAR /N T 25, 69,373, 53 A1 1 127, 63 pm
{14 e JOREAA BT 0 L 33 S 106,50 D0 90 %0, &
ik 200 ¥ R AR 23 A B i, B AR R AE 100 ~
1600 pm Z [, J5UBEORLTE AL b i 52 R e il
ST o R A WK 5 R DA B s I e T 42
TR BB B £ S 350 R A28 a0 /) T Bl UL 4 A i )

S A A K L B L K T S
RULHZ.

AT AR /%

S = N W kA
e e e

0° 10! 102 10°
HEAZ /um
3w k2 RS o A

Fig. 3 Particle size distribution of carbon-rich slag
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