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Abstract: The coagulation characteristic of coal dust is one of the important factors affecting the efficiency of dust
suppression by praying. Based on coal samples selected from different regions, this research measured their structure
parameters, their content of oxygen containing functional groups and their coagulation performance in solution
through industrial analysis and element analysis. With the help of SPSS19. 0 and multiple linear stepwise regression
analysis, the parameters’ effect on the coagulation of coal dust was studied. The research shows that the content of
moisture (M,q) ,volatile matter (V,4) ,and the content of phenolic hydroxyl groups on the surface and aromatic car-
bon rate (F,) are the major factors affecting coal dust’s coagulation in water. The complex correlation coefficient for
optimal regression equation is 0. 983, showing significant linear relationship and higher goodness-of-fit. The study of
coal dust’s coagulation plays an important guiding role in the development of dust suppressant in coal mines.
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Tab.1 Coal industrial analysis data and element analysis data

Tl 53 #r TLR I

G 7 ML
M./ % A/ % Va/% FCua/ % Cuaat/ % Haut/ % Nt/ % Saat/ % Ot/ %

1# H R 1.54 5. 60 30. 56 62.29 53. 20 39.43 0.95 0. 14 6.28
2% Je 1.85 2. 80 60. 02 35.33 52.07 40. 88 0. 86 0.15 6. 04
3% K% 9.33 5.24 52.25 33.18 48.11 39. 30 0.53 0.06 12. 00
4% Bk 1.30 32.47 20. 02 46. 21 49, 37 31.50 0.57 0.10 18. 46
5% i 10. 47 6.06 52.26 31.21 48.76 37. 30 0. 45 0. 65 12. 84
6% T 1.86 7.59 50. 80 39.75 48.67 41. 00 0. 80 0.13 9. 40
7% g 3. 60 20. 03 22.22 54.15 47. 96 34,05 0. 40 0.05 17. 54
8% A% T 5.49 2.95 34,12 57. 44 48. 80 41. 46 0.59 0.07 9.08
9% i) 1.00 14.25 12. 36 72.39 63.22 34. 38 0.76 0.79 0.85
10% T 1.10 7.15 5.25 86. 50 62.33 31.09 0. 83 0.17 5.58
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Tab. 2 The characterization of coal dust’s structure parameters

G 5 n (H/C) n (O/C) Fa I M
17 0.741 2 0.120 7 0.840 2 0.418 6 1.111 4
2% 0.785 1 0.119 0 0.484 0 0.730 9 1.190 3
37 0.816 9 0.250 6 0.655 4 0.5277 1.127 0
47 0.638 0 0.376 0 1.217 6 0.144 4 1.035 6
57 0.764 9 0.276 7 0.683 2 0.551 9 1.134 6
67 0.842 4 0.195 9 0.646 5 0.511 2 1.124 4
7 0.709 8 0.366 7 1.174 8 0.115 3 1.027 7
87 0.849 6 0.187 3 0.853 2 0.297 2 1.072 5
97 0.543 9 0.026 0 0.956 2 0.500 0 1.158 0
107 0.498 7 0.092 3 1.088 7 0.412 6 1.128 6
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IS BT 52 FE0H L Ik B2 K 0. 04 9% (1) BTN 4 Tab. 3 The content of Coal dust’s oxygen
@%Hﬂ(polyacrylamldc, PAM) Xd“ﬁ:‘/:{i,a\ﬁiﬁf ﬁ?r 0 5k containing functional groups mmol * g
IFPERE L PR AR 52 058 o W 2 M 2R AE 0. 0420 PAM Wk i R 2 MR e 3
IS 1) 335 L ROk B 9% M AR BE SR AR . ek 1% 0. 30 0.10 0. 20
T BRI 0.05 g BB T 250 mL B A b A .- o - -
100 mL P i 4 O BE O RIS W . SR J5 76 3G D1 90 T 4% - - s o
EPERE 5 min, BB 5 min J5 66 EE I HE i ' ' '
f{}:o 10 ﬁkﬁﬁaﬁﬁ zy—l%%ZL 4% 0. 85 0.25 0. 60
57 1. 25 0. 80 0.45
2 BeRHFHFEEZmMEZNSTESEA
67 2.20 1.05 1.15
i
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2.1 EAREME 8# 2.05 0.80 1.25
Z 0% Il H 53 B 2 i i Se g -4 — AR
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Tab. 4 Different coal dust transmittance

in aqueous solution

L G5 B/ % WL G5 B/ %
X 12 TEL P I U 7 R OO 3 th 7 - " - -
[ 11 A5 BRSO T B .- - - "
HEZ 1O I AP L B2 1 5 AR S % 4% . Lo . s o
T 1 0 Mﬂc‘%‘émﬁﬂéﬁ Yot 2 o B2 4 AT . o . s

PLAL M LAY o PR 52 i 36 2 7 K TR i) 38 O

57 95. 50 107 94. 20
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FIH SPSS19. 0 # 4, ZoamIF e F WL 5.8 6 MK 7.

M 5 ATLLE W M A mUE 0T, DL F R I8 R ¢ 4G 56 b S0 I 725 0 R0 28 5k U A 4 1 o 8 O ok 1
HA W A A, B E Rh OR B0 H AR SO0 KA R R T RTINS R, B i
M7 A 5 FE R B A R B R=0. 983 FEA B E R 8 R* =0. 965, P B e i R %L R =0. 938, #F AR W 231 F
1.0, BEHI K FE R 5 B FR B AT B 4 IR S BEIF M LG IR BE 3

F 6 RS HT B T TR R B EM AT a=0. 01 BT X BT 9 B b7 4 M [0l 9 7 B4 4E F
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Tab.5 The statistical results

, FRAEAG PGy
el R R? R'"? o
iRy iR 2 R'? Hig F df1 df2 Py
1 0. 759¢ 0.576 0.523 1. 080 0.576 10. 856 1 8 0.011
2 0.875% 0.765 0.698 0.858 0.190 5. 662 1 7 0.049
3 0.947¢ 0. 896 0. 844 0.616 0.131 7.569 1 6 0.033
4 0. 9834 0.965 0.938 0. 389 0.069 10. 022 1 5 0.025

T a TN AS B — CH ) L K43

b, B AR B — CR A WK Gy Fas e BN i — CRE4E) K I Fa o B B 28 d B0 A8 1 — b LR 4 s
Fa W 3HE RSy se. BB i — B 1 R

z6 HESFWE
Tab. 6 Analysis of variance table
L7 )5 dfCH 28 A0 ¥y F PH
EYE] 12.678 1 12.678 10. 856 0.011#
1 5k 2% 9.343 8 1.168
Bt 22.021 9
EYE| 16. 856 2 8.428 11.423 0. 006"
2 hk %= 5.165 7 0.738
Bt 22.021 9
EYE] 19.737 3 6.579 17. 285 0.002¢
3 Bk 2 2.284 6 0. 381
Bt 22.021 9
mYE| 21.261 4 5.315 34,961 0.0014
4 Bk 2 0. 760 5 0.152
Mt 22.021 9

T a TN AR — CR ) K3 b, BN AR B — CH ) K 4 Fas o BN S 5 — CH ) K 40, Fa B R 8RR . BN A8 it — CH ), K 45
Fao B BHE RS o BIER—B TR
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Tab. 7 Regression coefficient table

Ak br Ak F AL P 2 5L

i JE) oS

e B(ﬂjg;i”” B L e ! i
CHy ) 90. 403 0. 895 100. 964 0

! K 1.115 0. 338 0.759 3.295 0.011
CH D 77.722 5.376 14. 456 0

2 K4y 0.924 0.281 0. 629 3.293 0.013
Fa 14. 895 6. 260 0. 455 2. 380 0. 049
CH 1) 72.398 4.319 16. 762 0

3 K5y 0. 960 0.202 0.653 4,751 0.003
Fa 19. 498 4.797 0.595 4. 065 0. 007
Ty ¥ 1.333 0. 485 0.391 2.751 0.033
CH D 92.531 6.921 13.370 0
K4y 1.315 0.170 0. 895 7.736 0. 001

4 Fa 9.051 4. 481 0.276 2. 020 0. 099
1 % 2.100 0. 390 0.616 5.378 0.003
7555 —0.395 0.125 —0.522 —3.166 0.025

B % 7 A3 A P R R R TR U O AR
T = 92.531 +1.315 My + 9. 051F, + 2. 100 n(PhOH) — 0. 395 V4.,

RIS JRE 20 B S5 O M 2 ) e B 3 A DU S S RO K A R G I R R R DT R . 0 E MR I (¢ KB &5
FEO AR A3 HE R 43 T R R TN 0 e 3 1) S Bt 25 7K SF PAEL 43 iR 0..001,0. 025,0. 003,0. 099, fir DL H 48
IR AT T 2 RO B SN 3 3 SRR 2R T B R LA DL B A s X 4 S S BOH 5 i AR AR T TR TR
IR BN K,

s R A QBB TE KT B AR 5 05 R Fa BIEAMASE, nIRERE N Fo & &ille, IR
TP A A AR R R R K P AR L K A T R AR s B DT A SO 2D T ) bl i s
VA5, B 50 7 5 T3 a0 145 3 B R 1 25 AT T A U 5 MBS 2 7 K v 0 8 O e vk 15 9 e 4 2 RO O
IR R R IR & oy Bk A TS T L AR E (AR 0 B | B S0 RE 1T T 2408 B /N oy T Ak A DA A
(AT BILJST /85 43 F 48 BB AR A AU5F . B HE R S W BRI 5437 1 B U7 O % A0 2 420 RB AT I T L D e
P AR K R G S A BT, DT JRE 2 A K e i) 88 R 5 R 40 2 BRORE OG s O JRE A 7R K rp I B I e
P 5 7K 40 RIS H5 56 A A 56 L T R IR A K A3 A 0 i EL AT SR KPR A A A T A b S K P R e
Gy WK L R S R BB RN, B kAR DL T AR BE T

3 it

H1 22 018 A 81 U3 73 A7 4 B 52 i 24 B 5 R A 1) e AL 11 051 07
T =92.531+1.315 M,y +9.051F, 4+ 2. 100 n(PhOH) — 0. 395 V4 .
LIS i AR A2 A 7K HR R IR 119 5 2 DR R PP A a0 0 R AR R T R R R A A DL RO R
AR MK o S R R T RE AT i AR ST B R A S BB L 3 AR A B B AR AR TR K R B BE DT R R
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