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Study on preparation of industrial wastewater-semicoke-coal-slurry
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Abstract: Coal quality utilization is an important part of clean coal technology and will produce a large amount of
semicoke. It is difficult to prepare high concentration semicoke -water slurry because of its high porosity and low bulk
density. In this research, semicoke slurry was blended with coal to take advantage of the difference between the
grindability and particle size of coal and semicoke so that the particle size distribution of the slurry can be wider. The
performance of the slurry can be significantly improved. The concentration of slurry can reach 62 wt% . It can solve the
problem that it is difficult for semicoke to burn. In addition, adsorption capacity of semicoke on organic pollutants can
decrease the adverse effects of wastewater on slurry performance and reduce the irritating smell of industrial wastewater
effectively. It is a clean method to realize the resource-based clean utilization of industrial wastewater and semicoke.
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Table 1 Basic analyses of coal and semicoke

e gE| B 1 2 IRV NGRS AR

4 K (wt%) 6.83 14. 21 13.57 13.84
WK (wt%) 3.63 5.22 5.46 6.14
TR (W) 10.53 13.23 14. 07 13.62
THAE RS (W) 4.52 32.69 30. 11 31.59
TR 53 (W) 0.23 0.41 0.46 0.54

A E Bk (wt %) 71.55 53.73 51.45 51.42

Iy T 5 103.7 67.3 55.7 81.4
TR i & i (MJkg ) 27.29 27.72 28.06 27.82
AL K (MIkg ) 25.74 26.22 26.13 26.43
HEREE (geem ) 0.573 0.729 0. 708 0.725
B (geem ™) 1.486 1.342 1.314 1.331
P (mPg ) 80. 58 2.67 3.43 2.98

DT 1133 1208 1175 1184

ST 1164 1224 1199 1207

T . (7C)

HT 1196 1253 1233 1246

FT 1257 1281 1262 1269

7 pH 7.34 7.05 7.12 7.06
YR SR (mSeem ™) 0.323 0.633 0.641 0.670

x2 TUEKHEMITER

Table 2 Basic analyses of industrial wastewater

ST H PR TEE S
pH 8.99
HL 5% (mS-em ™) 30. 25
BRI SR (wik) 0.13
COD (mg-L ) 11923
i (wio) 1.35
HilE (mPass, 20 C) 1.77
FM 5K ST (mNem ', 20 C) 63.35

STl O W7 | RN 173 BT =l N
TN T 56 R G T 2 A ORDBY (B8A A AR R
)L RS, PR L 0 2 1200 remin
P FE 29 10 min, i 75 2 7K 2 2 3500 2 KOS
W5 A 3 RGBSR I R R I R Tk R
(8004-50) mPass, LA I £ e BE A Ay 3 44 52 K
W, T .

2.2.2 HEBHEZESHR 7250 mL BT
ik S0 A J S 1) 2 £ 40 2 (s MR 4 ) L I
IS R AKORIES N5 7E I B R R 920
N TS AR B I ) 2 £ R Ry (A MR KL R )
B AT AJG , FEAE 1200 remin VG 3T k24
5 min, il 5 2 BT (14 2% K -2 fE -0 e SR ik
2 W KGR, SR 5 R R IR vk BB R (800+50)
mPacs.
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Table 3 Characterization methods of the slurry per-

formance
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Effect of type and dosage of additive on solid

loading of the industrial wastewater-semicoke slurry
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Fig. 2 Effect of type and dosage of additive on solid
loading of the industrial wastewater - semicoke - coal

slurry
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Fig. 3 The particle size distribution curves of semi-

coke and coal
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Table 4 Particle size parameters of semicoke and coal
\ B (pm)
FE il 24
DlV) DZS DS() DT) DSJ(! D[4 ’ 3}
ALKy 11.27 20. 60 38. 38 66.01 99.51 51.38
i 2.33 5.94 12.71 23.44 38.42 19.94
HH A 4.95 24.12 134.55 329.92 598. 34 210.54
i PR A
ik 2.42 6.81 19.03 45.42 76. 34 34.79
4.2.2 ¥EHEMEWMNEBARESHE F 4.2.3 MMNEEBSFERARBEEHER LE
FEORLA 55 0 PROE 4 3R e A (] LU 91 TR 5 T 3 52 3 Y5 M AR R H A [R] LU TR & TR S e 4
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F1%9 8 T T g 5 S o B R B — T DL e T
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Table 5 Experimental results of semicoke slurry blended with semicoke powder

M TR (wtde) T EE (wthe)  EBRWE(wt)h)  AiE(mPass)  Gishk 48 h a1k
0 50. 75 50. 75 832 A DT K RDLTE
10 50. 45 51.24 812 A TR ERDTTE
20 50. 15 51.85 784 A AT K R TE
30 49. 85 52.41 798 A TR RUTTE
40 49.55 53.18 776 A DT K RDLTE
50 49. 26 53.02 773 B TR RITTE
60 48.96 52.37 785 B KWK KDLTE
70 48. 66 50. 21 794 B KEHTK FRILVE
80 48. 36 49. 89 811 C KK BEVLTE
90 48.06 48.58 802 C KK BEITIE
100 47.76 47.76 786 C KK BEULTE

Fo6 FEHEMEMMERARBESFIRIELE

Table 6 Experimental results of coal slurry blended with semicoke powder

PR TR (wie)  BORREE(wt)e)  SEBRRE(wWX)  Ki(mPass) a1 48 hia 1t
0 60. 64 60. 64 792 A TR RITTE
10 59. 35 59. 48 805 A DT K RTLTE
20 58. 06 58. 54 841 A TR ERUTTE
30 56. 78 57.97 827 A DT K RTLTE
40 55.49 56. 62 784 A TR R TE
50 54. 20 55. 30 767 A DT K RTLTE
60 52.91 54.45 785 A TR R TE
70 51.62 53.34 821 B KK A ILTE
80 50. 34 52.98 826 B KA HTK A TE
90 49.05 51.53 798 B KK A ILTE
100 47.76 47.76 786 C KA HTK A ITTE
HEACHLBURE 22 18] 1 25 Bt >4 0kE 22 8] 7 A= % A5 (R ot ORI RS T SR 4%, DRI Ik B o

KJJHHL R NER R (S INT] A =74 S DA A
AE % S IR S R VI 114 R JBE 4 v . e A TE T
TRIRZSTS B Bt RELRORE AT RS 21 S BRI R 1R 1
ok 2 UKL ) TR, F0 b 200 R 23 % > £ £L B AT
— € WY SEFEAE T, BT LA 5 i i RO B b
FH L B L6 A 7 1 A5 B R i A HE AR
ARBUIF 2 IR M AT LB (LI 4) , AT LR
FI AL Ak ORI 25 B 22, T AR J5 vk il

4.3 ERTATEHERIIRREENIZE H
TR b T AKOME I Y AR 2R A T
IR 5 SRR AT A 22 S 0 A BB Y ), AR
T8 SR I8 1) 2 199 7 32, o3 ) D = R
AN T 0 AR5 BTG A £ 4 7 3 R/ B T SR A
BRI A BR S AL v 38 < S (PP Rl J0E £ s
TR AER 1R BRI 55 B vy 2 £ 0 5 il 3¢
HEATPERE XS BE . [ B X 3 D o 20K A s JBE Kk
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Table 7 Experimental results of semicoke slurry blended with coal powder
BT BI(wes) BT (wek) TR (wik) Al EE (mPass) Tl 48 hfg & Tk
0 50.75 50.75 832 A DAEHTK RITTE
10 51.73 52.67 822 A AR HT K RITTE
20 52.71 55. 11 845 A DRHTK RITTE
30 53.68 57.67 776 A AR HTK RITTE
40 54.66 59. 62 785 A MK TEHLVE
50 55. 64 60. 04 788 A TeHTK TEVLE
60 56. 62 61.13 815 A JeHr K TC U E
70 57.60 62.01 805 A TeHTK TEVLE
80 58. 57 62. 54 763 B i TR RTTE
90 59.55 63.08 779 B A HT K RITTE
100 60.53 60.53 846 A i K RTTE

53400 20,0KV 11.3mm x5.00k SE 12/26/2017 10:02

B4 FEA)MFERE(B)IHAKBERRE
Fig. 4 SEM images of semicoke (A) and semicoke blended by coal (B)
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X 33 P P R 119 2K
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Table 8 Experimental results of preparation of slurry by wet milling

PORRTERES o SERKEAN o o
P— Mz T W SR - RO ARG R TRAER I
PR (wtk) (wt) £ (MJkg ") (wWt)
O L Bl(%) IR
Vg £k 0 / 50. 75 / 92.9 13.06 4.52
Fe ol AR 21.5 58. 85 62. 02 5.4 125.7 16. 26 23.47
AR AR 35.1 57. 60 62.14 7.9 158. 3 16. 20 24. 24
R NI 46.3 56. 54 62.31 10. 2 196.5 16. 21 22.43
£9 BEk-RMEREARK-GRERNEERTER
Table 9 Characterization of the Yulin coal slurries prepared by tap water and wastewater
JE K HBE (%) ARG B (mPa-s) AR A B (widh) bR o e T
0C A #7K) 842 62.55 A THrK TEVLTE
100 846 60.53 A TR UL TE
150 837 60. 02 A DA HT K RDTTE
200 829 59.77 A AR TR T
300 833 59. 19 A KK RDLTE

F10 AARERERKGIREE-LERMERRTEER

Table 10 Characterization of the coal-semicoke slurries prepared by wastewater of different concentration

IR K HBE (%) HAKKE B (mPass) M (wid0) bR Fa e Pk
OCHA&AK) 788 60. 04 A Ttk TEVLTE
100 782 60. 08 A Tk TEULTE
150 798 60. 02 A TeHTK ELE
200 813 60.12 A JCHK IEBLTE
300 772 60. 10 A THrK TEVLTE

4.5 X Tl Bk A YL 9 TR B 1 e
TR 5 3 B A R0 S R K ) ) P BE A
AR, R A e SR 5T 2 4R X K A BL
5 5 Wy B W B 1R B8 . 23 9l Bk B 100 g 32 7K B
M50 g5, FE /R G ) i 24 h, i SR A5 2 0
BAEJi B> AR A A 0 LR AT B 20 B, O 5 A 2
oK HE L 24 h g AR A U REEEAT S LL , 4
UL 5 AT 11, 3R 11 0f WL, 2 £ Be % A 2

WA 32 7K v B A HIL ), TR R 24 D~ SRR B T
f9°0.6%0. 1R ST FE b & B, 2228 R WS Y
P 7 G R R I A T A R Tl b — AR
WO 1 28 A 77 OBE SR i 2R B AL T
K R KB AL P2 RS B T 25 B AR IR VR RE
i 2 XF ) 5 A A PR Y R 5 3 M E TS G L
P2 1 22 FL AR AR G 50 W B P BE T LAAE — 58
T JEE b i R 3 — AL
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