57T 3 X E B I X % % IR Vol.57 No.3
2026 4 5 H JOURNAL OF TAIYUAN UNIVERSITY OF TECHNOLOGY May 2026

5l A& ok BEMR Iy, B R AF L AN S R BB ST [T ] KRB TR 22244, 2026, 57(3) : 541-551.
ZHANG Hua, FAN Panpan, CHANG Cheng, et al. Selective flocculation flotation of coal gasification fine slag[J].
Journal of Taiyuan University of Technology,2026,57(3):541-551.

P AL A 1 e 5 1 2 R 1 e W o2
koA mEH g BULEETLERE L BIE,

WWOE, RAEAS
(LR U TR b 5L TR e, Lo R BT 2. KT TR 2% 48 0 Hh A0 66 A VR V7 T oo ORI T R R R R0 =
PG Rt 3. KR TR 67r T AR S4B, (P R J5ts 4. RSB TR 2 3R0E 5 A A48 e, th 7 K50

W E:ABMIEFdiEEF b T aRtwmEF LI 4 Fo ik A A0 )G 5% & 09 38 45 48 2 Fb
HE AR mEmE SR EEZE D, FEMMERE Ko kFF P, AR A RKRMN A A
o dm B R BEAL R 0 o R BE IR R IR A = W 3K =M W K A4 (PDADMAC) *F A& JR Fu 7% 5% 89
R FEM R BAE R [FERIE B ok AL G FE AL e B ok AL F R AR F AT 3 ) F AL
PDADMAC 33 & A 4w i sk Fobk B bure (454 R A A . aE85 48 2 kgt ,PDADMAC 40 g-t !
B, BB F R R TR LM H T 31.30% A A o 442700 R AR 4 93.350%0 iR HHE R HK
34.30% ., ABYL T A F L A A 5 EARS. 1620, FH R HIRFZH 7.1% ., AR A E IR AR
B ERBE, 5R R A R R B A S o #, PDADMAC 38 it Be s 4 A 5 5% 5 Bk 8 o 4 3, i B
BT AR BB LR DR R EARABEN S F I RAR G AR, PDADMAC 32 & & R Z 149
W e R A, k) A R 6 Kk I AR ) 3 B R i st b Atk dm S sk am s By tm i R 3R A — &
AT A AR B F

LI At R R R RAS TR A Rtk

FES5ES:TQ536.4 S ERARIRED : A

DOI: 10.16355/j.tyut.1007-9432.20250627 LEHS:1007-9432(2026)03-0541-11

Selective Flocculation Flotation of Coal Gasification Fine Slag

ZHANG Hua'’, FAN Panpan'’, CHANG Cheng'’, DONG Lianping’, FAN Mingiang’,
BAO Weiren'’, CHANG Liping'*, WANG Jiancheng"

(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China;
2. State Key Laboratory of Clean and Efficient Coal Utilization, Taiyuan University of Technology, Taiyuan,
Shanxi, China; 3. College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi, China;
4. College of Environment and Ecology, Taiyuan University of Technology, Taiyuan, Shanxi, China)

Abstract: [Purposes] During the flotation process, the fine gasification slag particles exhibit
challenges such as micro—fine particle coagulation and moisture entrainment since the interlocking of
inorganic minerals and residual carbon particles from coal gasification, coupled with the excessively
small particle size of the fine-grade gasification slag. [Methods] In this study, sodium silicate was
employed to establish a stable dispersion environment and the selective flocculation effects of polydial-

lyldimethylammonium chloride (PDADMAC) on ash and residual carbon were investigated. Through

Y5 B 83 :2025-10-31; & B H #§ : 2026-01-12

HEWE P 5] S BHE R R 45 H (YDZISX2025D020) 5 L 78 45 61 HF55 3121 1 135 3 (202503021211041) 5 [ 5 [ S Bl 27 3
SHA S 4T H (U23A20131) 5 {5 8 SAF A 1R R (2023 YFB03501)

E—1EE ke, B BFIT AR, (E-mail) 17388693034@163. com

BASIEE BEW Y, P, PR, 3222 A= @)% IR AL A 5%, (E-maiD fpp0313@126. com



542

b NI R N S 3

characterization techniques such as turbidimetry, laser particle size analysis, and electrophoresis, com-
bined with molecular dynamics simulations, the mechanism of PDADMAC-induced selective floccu-
lation in coal gasification fine slag was elucidated. [Results] The results indicate that the optimal floc-
culation—flotation performance is achieved with sodium silicate dosage of 2 kg+t ' and PDADMAC
dosage of 40 g+t ', obtaining a concentrate with 31.30% yield and 44.27% ash content, a tailing ash
content of 93.35%, and a selectivity coefficient of 34.30. Compared with conventional flotation, by
adopting the proposed method, the ash content of the concentrate is reduced by 8.16% , while the se-
lectivity coefficient is increased by 7.1%. Sodium silicate provides a negatively charged environment,
promoting sufficient dispersion of residual carbon and ash particles. PDADMAC forms ammonium
salts with residual carbon particles via coordination, selectively adsorbed onto the carbon surfaces,
thereby reducing hydrogen bonding and enhancing their hydrophobicity. Concurrently, PDADMAC
increases electrostatic repulsion among ash particles, suppressing their flocculation. [ Conclusions]Se-
lective flocculation—flotation offers a feasible approach for the efficient benefication of fine particles in
gasification fine slag.

Keywords: coal gasification fine slag; selective flocculation; sodium silicate; polydiallyldimethy -
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Table 1 Proximate and ultimate analyses of samples

B TSR % JLE ST Y

i wM,)  w(Ay)  w(V,  w(FC,) w(Cyy) wH,)  w(Ny w0y  w(S )
KAk an itk 0.19 78.58 2.96 18.27 20.29 0.46 0.11 0.03 0.52

5% He 0.16 8.75 3.34 87.75 89.72 0.25 0.42 0.10 0.76

Y 0.12 100.00 0 0 1.66 0.08 0.04 0.44 0.62
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Table 2 XRF results of samples
w/ %
il - ) .
Sio, ALO, Fe,0, Ca0 K,O TiO, Na,0 MgO e 4
Akt 39.81 23.15 6.41 5.18 1.43 1.09 0.91 0.59 21.42
5 e 3.48 2.03 0.56 0.45 0.12 0.10 0.08 0.05 91.25
KI5 40.33 28.75 12.54 10.01 0.85 1.01 0.75 0.84 0.00
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Fig.2 XRD pattern of sample
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Table 3 Energy compositions of different mineral systems
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