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Optimization of flotation reagent system of coal slime
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Abstract;In order to study the influence of flotation reagent system on coal slime flotation, the coal
slime of Shuiyu Coal Washing Plant is taken as the research object. Based on the uniform experimental
design ( UED ) method, the mathematical model between flotation effect and reagent dosage is
established ,and the effect of collector and frother dosage on flotation effect is investigated. The results
show that the flotation effect of coal slime is only related to the amount of frother in a certain range of
collector dosage ;the optimal dosage of frother is 75 g/t,the appropriate dosage of collector is 130 g/
t. Compared with the actual production dosage, under the conditions of 257 g/t collector and 143 g/t
frother,,and the ash content of clean coal kept unchanged,the yield of flotation clean coal is increased
by 0.49% , the combustible material recovery is increased by 0.50% , the improvement index of

flotation is increased by 0. 17% ,the dosage of collector is reduced by 127 g/t,and the dosage of frother
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is reduced by 68 g/t. When the collector dosage is within a certain range,the frother dosage is the key

factor affecting the flotation effect,and the appropriate frother dosage can significantly improve the coal

slime separation effect.

Key words :uniform experimental design;coal slime ;flotation reagent system ; combustible material re-

covery ; flotation perfection index
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Tab.1 Size analysis of coal sample

i I it/ % i~ Fitr%
Hide/ mm TRE S %% WREY/ %

[ Koy PR WKy
>0.5 0. 00 0. 00 0. 00 0. 00 100. 00 20.28
0.5~0.3 2.65 16.78 2.65 16.78 100. 00 20.28
0.3 ~0. 125 17.99 11.76 20. 63 12. 40 97.35 20. 37
0. 125 ~0. 076 16. 93 10. 31 37.57 11.46 79.37 22.33
0. 076 ~0. 038 19.05 14. 48 56. 61 12.48 62.43 25.58
<0.038 43.39 30. 46 100. 00 20.28 43.39 30. 46

At 100. 00 20.28 — — — —




52 4

HREEAAT T H 2RI BT AR e 3 2 24 790 il 2 239

221 A0, /T 0. 038 mm Fi SV S 1
Ay TR UL kA B 5 Ve Ak, 2 i R
TFIEAT B

HHE% 2 WA o3 B &5 S FTIEL 1 B9 XRD 43 A
ZEILATHL IEERRE B ) R B KA Y I A
[ AL(Si,05) (OH), | M3 (Si0,) .

K2 REHETER 2 HBEHSHETE
Tab. 2 Results of phase analysis of coal sample
T IS i P PR IR TE 1. SLXFD - I 750 B4 v e HL iR AT,
/% 69.93 30. 07 100. 00 FEREL150. 0 g BEAE /K VESE 3 min, FEEHLEE H N
600 1 800 r/min,?f%}:ﬁiﬁ(ﬂﬂf\ﬁwiﬂ nalco—9883 I
I 7 nalco—88050 HEATTRIE, i HALHHI IES 160 77 17 H
3 OO_ TRIRTEIE, i 26 EI A /RBME A A /A ™
% 400 SR A1 50 3 T 5 1 A 5 4 AR R 3 5
5l 10 5 T ORI L, D7 P AR R 0 7
g LI VR BRI R0 IR 55, T PP e 58 4K
& 200 Fio FHEEC nalco—9883 1 5t fik 43 BLAE 100 ~
100 400 g/t Z[8], BB 30 g/t BL—AN 7K 5 i i e 55
O 20330506070 80 90 nalco-88030 1) B 53 HAE 0 ~ 200 g/t ZIH, B{H
20/(%) 794 80 g/t.180 g/t 40 g/t 140 g/t .0 g/t.100 g/t
1 #HEE XRD Eit 200 g/t,60 g/t 160 g/t,20 g/t Al 120 g/t, &M
Fig.1 XRD pattern of coal sample U, (114>i@@%€§ﬂﬁﬁ3ﬁ[“] ,lﬁgﬁgﬁ%ﬂ%‘% 3,
£3 U, (1) 5 RZIRGHIE
Tab.3 U, (11*)uniform table and test data
- R KT ikt
A(g-t") B/(g-t") 22 B AB 23 B A2B AB? FEHE /%

1 100 80 10000 6400 8000 1000000 512000 800000 640000 53.680

2 130 180 16900 32400 23400 2197000 5832000 3042000 4212000 49.279

3 160 40 25600 1600 6400 4096000 64000 1024000 256000 54.266

4 190 140 36100 19600 26600 6859000 2744000 5054000 3724000 51.650

5 220 0 48400 0 0 10648000 0 0 0 36. 584

6 250 100 62500 10000 25000 15625000 1000000 6250000 2500000 S1.847

7 280 200 78400 40000 56000 21952000 8000000 15680000 11200000  51.454

8 310 60 96100 3600 18600 29791000 216000 5766000 1116000 53. 885

9 340 160 115600 25600 54400 39304000 4096000 18496000 8704000 52.717

10 370 20 136900 400 7400 50653000 8000 2738000 148000 51.008

11 400 120 160000 14400 48000 64000000 1728000 19200000 5760000 53.728
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Tab.4 Model summary

it ibRifEiR2E
3.259 64

s R R? LS Y R
1 0.956 0.915 0.573
4 n] 1, M2 R B R=0. 956, Ui I A A
AL 5 2 [ B AH SRR N 95. 6% , 0 nT ) W7 A
5 HEEZHEREY],
R5 HESW

Tab.5 Anova of uniform design

R AmBEdS BE F WEMKES
Bl 227.365 8 28.421 2.675 0. 301
Fe2E 21.252 2 10.626 — —
B2 248.617 10 — — —

H2e 5 AT LIE Y, [0 E 5 B2 1) i 3 P /K S =
0.301>0. 05, ULHHEIH T A B E , AEH T A S
55l ) PR 28 X6 & SRR AT A R, N AT 8 A ] 1A
T

*6 MEEFRH

Tab. 6 Coefficients of uniform design

bR bR Rt i

SES N - . o fi ‘
xS R EX KIS

B H 30. 617 24.025 — 1.274  0.331
A 0.111 0.316 2.207 0.350  0.760

B 0.551 0.154 7.334  3.582  0.070
A2 -0. 001 0.001 -5.827 -0.420 0.716
B -0. 005 0.002 -14.383 -2.940  0.099

A3 1.008x107° 0.000  4.287  0.535 0. 646
B} 1.267x107° 0.000 6.882  2.067 0.175
A’B -9.773x1077  0.000 -1.412 -0.787  0.514

AB? 2.331x107° 0. 000 1.755  0.761 0.526

26 Al A A* A® A*B Fl AB* 1y &K F
S EIRTF 0.5, A 3 2, X Hm A5 Bk
J& , F5H SPSS19. 0 F X B s A 7504, 2245 [m1H 43
MHEE R ELR ITA H AR R 5 MK /N T 0,05,
B ASAT G S0 7 32 8 FIR 9,

®7 BRELE
Tab.7 Model summary

Y R R? WEEN R TR

2 0.911  0.830 0.757 2.458 71

H 7 Al A RS R=0. 911, B A A5
I AR 22 (6] R SRR B 91, 1% , 0 m] 4 7 A
5 AR Z X RBY],
M5 8 T LIE Y, | 7 F2 1) i 3 PEOKOF S =
0. 004 <0. 05, Wi I [m] )5 5 #5522 &, AT 22 5 1l
VA PR 250 R A e R A TR
8 HENM

Tab.8 Anova of uniform design

EHE AmEd ¥ F BEMWKFES
BT 206.298 3 68.766 11.375 0. 004
k% 42.319 7 6.046  — —
HEE 248.617 10 — — —

I3 9 AT, HHCOR B B FI B (1 KT S
BYIT 0,05, 52 m W R, /T i 25 IEE H
BRI TR A 8 R PR A e 2 ) Y O R
Wi 2 P, RS RS A AR R A7 R R

n, =39.182 +0.504 x B - 0.005 x B’

+1.314 x 107 x B’

®9 MOPERHY

Tab.9 Coefficients of uniform design

et fl Frife FrifEfk B
SEN . . . i

A RE A KF- S

WEHEOR 39.182 2.186 — 17.926  0.000
B 0.504 0.100 6.703 5.063  0.001
B? -0. 005 0. 001 -13.331  -4.049  0.005
B> 1.314x1075  0.000 7. 140 3.361  0.012

60

itk 58 3% 48 b1/ %

35

5075 100 T30 200
EIMFI AR/ (2t
B2 BEBEFAESEFETEERZENXR
Fig. 2 Relationship between frother dosage and

flotation perfection index
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Fig.3 Effect of frother dosage on surface tension
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Fig. 4 Effect of collector dosage on yield and ash content
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IR BATORAE SR R A T8 AR S ot 1
TSR 2t A A )2 T TR B, 3 T 0
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B, VPR AR 3R S AN, B B S SR I
FREIR AU 2 TET AW R TR R A () P61 728 5 2l
FIFRAT 130 g/t B, PEEERGIE ™ R R 234
PRG3R a1 B Ay 2 e e A5 e
Ty 2 TG BE PR IR B i AR IR SOR . 28 B4y
B, 38 FAHIOR P S 130 g/t

100 54
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o o S~
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Fig. 5 Effect of collector dosage on combustible

recovery and flotation perfection index
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Fig. 6 Test results of stage released

floatation of coal slime
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T, 5 P2 Rl 79.73% , AT R R [l R Ry
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