%44 B H 1M ST IRFRARFFROEAAFIR) 202542 A
Vol.44 No.1 Journal of Liaoning Technical University ( Natural Science ) Feb. 2025
MRS L,EAR5F AR S Ik Sl 8F KR S AT 58 B 4% PR R I3 0] 3L T LRRHOR K224l (FARBRA),2025,44
(1):8-16.d0i:10.11956/j.issn.1008-0562.20240048

LIN Xuesong, LI Mengfan, WANG Dong, et al. Research of electrical osmosis and vibration dehydration experiments on fine coal

slurry and analysis of the main controlling factors[J].Journal of Liaoning Technical University(Natural Science),2025,44(1):8-16.doi:
10.11956/j.issn.1008-0562.20240048

N N — Y I A Ve >
AAHEJe L HRBhET R IR 57 e £ = 40y
WER, FHEL, £ AL, A A, NRM, FhA, F SR, Tk

(1. 307 TAEER K BB 10T BT 12300032, BErm S LRAR TR LT B3 1230005
3.0 T WA TR 8 BLEARAL 10T YEBH 110032;4. 15 7 TR AR KSE J122 5 TRERE 10T BB 123000)
W OB ORI ER. Dol AT K B AR, SR A s O B AL DT A AT 2 4 AR, X HE 3
BAESAEH . 22k fr IR . 3 2 e R A T AR A FE SRR . ISR as IR R . e SR R AR K
7 NTE-RE -1 5 IRENFEBT IR IR B/ K IR B, PRSI B a5 i (B350, AR B2 i AR A
AR B PR S AR e e s AV TR B R R 7 4 Rl B G IR e b, Roph B i 6l 388 i — Fh B /K 15 it 2
SRR, [RIE R BOKEA]; FEA R A ACOE T, SRR R B VR R A B A SR AR TSR .
KEIE . Ve, WK BYHE; WRsh; HB; A O BRAEHIEEY
FEDHES : TU411.4 XHkFRERE A X EHE:1008-0562(2025)01-0008-09

Research of electrical osmosis and vibration dehydration experiments on fine

coal slurry and analysis of the main controlling factors
LIN Xuesong', LI Mengfan', WANG Dong’, ZHAO Long', LIU Shengnan', LI Shenling',
SANG Yu’, WANG Laigui*
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Engineering, Fuxin Higher Training College, Fuxin 123000, China ;3. Information Technology
Department, Liaoning Prison Administration, Shenyang 110032, China;4. School of Mechanics
and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to explore an effective way to promote the dewatering of fine coal slime efficiently and
quickly, multiple sets of parallel tests were carried out by using the modified hollow cylindrical torsion shear
apparatus, and the dewatering process and effect of fine coal slime under the continuous action of 3 loads, the
simultaneous action of 2 loads and the simultaneous action of 3 loads were compared. The experimental results
show that the best dehydration scheme for continuous action is extrusion-vibration-electroosmotic; the effect of
vibration dehydration is better when the extrusion pressure is small or the early stage of dehydration is better, the
time required for vibration dehydration is shorter, and the vibration dehydration effect is the best when the
frequency is close to the natural frequency of the solid. The effect of electroosmosis is better in the later stage of
extrusion pressure or dehydration. On the basis of single extrusion, each additional dehydration measure will
produce new dehydration amount and reduce the dehydration time. The dehydration effect of continuous action
under the same load level is not as good as that of simultaneous action.
Key words:coal slime; dehydration; extrusion; vibration; electro-osmosis; hollow cylinder apparatus
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Tab.1 results of coal slurry screening
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Tab.3 proportions of dehydration in each section
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Fig.5 test results of simultaneous application of 2 loads
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Tab.4 increment relative to continuous action
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Fig.6 test results of simultaneous application of 3 loads
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Tab.5 increment relative to extrusion dehydration
FR I A1 /kPa LA L
2Hz/10V 2Hz/20V 2Hz/30V THz/10V THz/20V THz/30V 13Hz/10V 13Hz/20V 13Hz/30V
50 6.15 7.70 9.27 15.69 17.76 19.39 11.08 12.78 14.49
100 6.61 8.09 9.98 16.67 18.02 19.65 10.97 13.48 14.67
200 5.53 7.85 9.21 16.26 17.19 19.12 11.10 12.54 14.52
400 6.05 8.59 9.99 16.67 18.32 19.89 11.28 13.23 14.51
*6 MEXTHREARSNGKNES
Tab.6 increment relative to extrusion/vibration
$EIEJE 4y /kPa FEXE F B 2HZ AR S 1 it /mL FES F 51/ THZ AR S 1 it /mL FEX T /1 3HZ I B34 f2t/m L
2Hz/10V 2Hz/20V 2Hz/30V 7Hz/10V THz/20V 7Hz/30V 13Hz/10V ~ 13Hz/20V  13Hz/30V
50 1.09 2.63 4.21 1.05 3.12 4.75 1.14 2.85 4.55
100 1.13 2.62 4.51 1.54 2.89 4.52 0.70 3.20 4.40
200 1.78 4.10 5.45 1.71 2.64 4.58 1.66 3.11 5.09
400 1.82 4.34 5.77 4.95 6.60 8.17 2.77 4.72 5.99
F7 HENTHIEEREHKNES
Tab.7 increment relative to extrusion/electro-osmosis
ST E Jy kP AR FHF R0V IR 50 Bt /mL FEXS T E/20V IR 5545 ht/mL AR T H/30V U864 it /mL
2Hz/10V 7Hz/10V 13Hz/10V ~ 2Hz/20V THz/20V 13Hz/20V 2Hz/30V 7Hz/30V 13Hz/30V
50 3.20 12.73 8.12 1.44 11.50 6.52 -0.37 9.75 4.84
100 3.06 13.13 7.43 1.29 11.22 6.68 0.02 9.69 4.71
200 2.33 13.05 7.89 1.75 11.09 6.44 0.11 10.03 542
400 2.93 13.56 8.17 1.71 11.48 6.38 -1.48 8.41 3.03
*8 HESERARRMKEEE
Tab.8 difference in maximum dehydration between continuous action
ST S kP Jt K A 22 (L /mL
2Hz/10V 2Hz/20V 2Hz/30V 7Hz/10V 7Hz/20V THz/30V 13Hz/10V  13Hz/20V  13Hz/30V
50 -12.17 -10.62 -9.05 -2.64 -0.56 1.07 -1.25 -5.54 -3.84
100 -12.27 -10.79 -8.89 -2.21 -0.86 0.77 -7.90 -5.40 -4.20
200 -10.72 -8.40 -7.04 0.01 0.94 2.88 -5.15 -3.71 -1.73
400 -9.74 -7.23 -5.79 0.89 2.54 4.10 -4.50 -2.56 -1.28
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