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Abstract:In order to solve the problem that there are many oxygen—containing functional groups on the surface of low—rank coal and the

separation effect of traditional flotation agents is poor,the low rank coal flotation experiment was carried out by using the anionic surfactant
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SDBS as flotation promoter. By single factor condition test, the suitable range of diesel oil and SDBS dosage were determined to be 6-
9 kg/t and 800—1 500 g/t respectively,and the ratio of sec—octanol to diesel oil dosage was 1 : 10—1 : 5. On this basis, the response sur-
face method was used to optimize the amount of diesel ,sec—octyl alcohol and SDBS. The optimization test results show that there is an in-
teraction among diesel ,sec—octyl alcohol and SDBS,and the main effect relationship was as follows ; SDBS>diesel>sec—octyl alcohols, and
the second order regression equation with flotation perfect degree as the response values is obtained, which determines the best dosage of
diesel ,sec—octyl alcohols,SDBS to be 8. 57 kg,1. 28 kg/t,1 307 g/t,respectively. At this time, the theoretical value of the flotation perfect
degree is 24. 16% . Under the condition of the optimal dosage of reagents, the flotation experiment was carried out. The obtained flotation
perfect degree is 23. 98% ,which is consistent with the theoretical value of the response surface methodvalue. The results show that the re-
sponse surface method used to optimize agent system is accurate and feasible. The XPS wide—range scanning test results show that the oxy-
gen—carbon ratio on the surface of low—rank coal is 1.40% . After adsorbing SDBS, diesel oil and diesel 0il+SDBS, the oxygen—carbon ratio
decrease to 1.26% ,1. 12% and 1. 01% ,respectively. XPS Cls analysis results show that the content of C—C/C—H group on the surface
of low—rank coal is 66. 47% . After adsorbing SDBS, diesel oil and diesel 0il+SDBS, the oxygen—carbon ratio increase to 72. 60% ,75. 13%
and 77. 12% ,respectively. Before and after adsorption,the content of oxygen—containing functional groups on the surface of low—rank coal
decreases significantly, the content of C—O group decreases from 16. 59% before adsorption to 15. 71% ,14. 66% and 12. 71% ,the con-
tent of C =0 group decreases from 10.09% to 7. 70% ,4.23% and 5.64% ,and the content of O = C—O group decreases from 6. 85%
t03.99% ,5.98% and 4.54% ,respectively. The XPS test results show that the combined use of diesel and SDBS is better than that of
diesel and SDBS alone. When SDBS as promoter, the content of C—C/C—H groups on the surface of low rank coal increases and the con-
tent of oxygen containing functional groups decreases,which indicates that the hydrogen bonding adsorption is the main physical adsorption
of SDBS on the surface of low rank coal, the effective implementation of oxygen containing functional groups in low rank coal surface is re-
alized , at the same time ,C—C/C—H groups of SDBS expose on the surface of low rank coal enhance the hydrophobicity of low rank coal
surface ,which helps improve the flotability of low rank coal slime.
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Table 1 Test of collector dosage

SRR KM OREBREIR AR PRIESE

(kg - t™1) /% 5/ % W%/ % B/ %
6 19.87 14.38 20.78 11.42
7 20. 63 14. 43 21.83 11.74
8 20.20 14.68 22.04 12. 46
9 21.07 14.90 22.77 13.03
10 21.72 15.07 23.03 12.74

HI& 1 AT 289 6 ke/t #2051 % 10 ket
I, TR [ % b 20, 78% 4275 & 23. 03% , {HKG
IR 53 2 Wi DEIFEIZ R AT SR B
TR W50 G 25 T L SORI 9 £ B 25 s o
H S EEEY 6 ~9 ke/t,
2.1.2 ®#EFHERR

[ 2 48T B 7 e/t AR S5 4 KGR 9
HERHL:51:61:71:8.1:9.1:10,Hfhs%k
15 S ke — 2, kiR A R WK 2,

*2 EFASitn
Table 2 Test of frother dosage

IR S ASE AR APRRMAR ] PRIk SERE
R L R/ % 5/ % e/ % BE/%

1:5 21.61 14. 63 23.45 12.26
1:6 21.38 14. 68 23.52 13.50
1:7 22.24 14.72 23.30 12. 48
1:8 22.43 14.90 23.82 12.50
1:9 21.79 14.76 23.27 12.98
1:10 20. 63 14. 43 21.83 11.74
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Table 3 Test of surfactant dosage

REEVEAM R FBOR TRARR TRisE

H/(g-th) R/ % Y/ % R/ % R/ %
400 21.58 14.98 24. 83 15. 16
600 22. 83 14.92 25.52 15.33
800 25.72 14.71 29. 00 16.76
1 000 28.93 14.10 34.31 21.36
1500 29.75 13.96 34.78 21.75
2 000 31.77 14.87 36.97 22.48
2 500 32. 46 15. 03 36. 52 22.25

M2 3 W, B SDBS FH I, nT R4 [m] i
RGHHEE . UHINA SDBS A F| T sE b A
AR, KEIE K 4Rt SDBS FH 2 A4 388 i Sc A
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Table 4 Analytical factors and levelsof response

surface method

SES
A B c
K- e ; 5
S i/ AU A SDBS i/
(kg - t™h) W A A L (g-1™)
1 6.0 0.10 800
0 7.5 0.15 1150
-1 9.0 0.20 1500

38

x5 MEESHAREHBER
Table 5 Analytical project andtest results of response

surface method

A B

s

G Mah/ RWHSH SDBS iR ;ﬁ/

(kg V) WGRUAEE  (gec)

1 7.5 0.15 1150 23.50
2 7.5 0.15 1 150 23.89
3 7.5 0.20 1 500 21.27
4 6.0 0.20 1 150 20. 63
5 7.5 0.15 1 150 22.60
6 6.0 0.10 1 150 16. 80
7 9.0 0.20 1 150 22.39
8 7.5 0.10 1 500 22.10
9 7.5 0.15 1 150 23.97
10 7.5 0.10 800 15. 46
11 9.0 0.15 1 500 22.62
12 6.0 0.15 800 18. 64
13 9.0 0.15 800 20. 50
14 6.0 0.15 1 500 20. 28
15 7.5 0.15 1 150 22.88
16 7.5 0.20 800 19.98
17 9.0 0.10 1 150 22.00
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Table 6 Regression analysis results

B CFE AmE ¥ F1iH PE
MR 87.19

9.69 14.61 0.000 9

AU 3.16

4R 1.48

FREW 91.83 16
fEmME 12,123

1.05 2.85 0.169 1
0.37

9
A 15.57 1 15.57 23.48  0.0019
B 7.82 1 7.82 11.80  0.0109
o 17.08 1 17.08 25.76  0.001 4

AB 2.96 1 2.96 4. 46 0.072 5
AC 0. 058 1 0. 058 0.087  0.776 7
BC 7.16 1 7.16 10.79  0.013 4
A? 4.67 1 4.67 7. 04 0.032°8
B? 14.57 1 14.57 21.98  0.0022
c? 13.72 1 13.72 20.70  0.002 6
B 2% 4. 64 7 0. 66
3
4

6 P P AR TR B, HAE B
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Fig. 1 Response surface method analysis of flotation test results
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Fig. 2 XPS wide range scanning results of coal
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Table 7 XPS wide range scanning results of coal after the adsorption of SDBS
W2 R T e B fe

JLH JERE SDBS B3l 431 +SDBS

ZiGhksev /% ZEEHE/ eV R/ % ZiEhksev /% ZEEHe eV /%
Cls 284.73 33.57 284.79 35.59 284. 81 38. 69 284. 82 41.07
Ols 532.57 47.13 532.59 45.21 532. 60 43.19 532. 64 41.52
Si2p 103. 17 11.20 103. 18 11. 19 103. 19 10. 21 103. 21 9.82
Al2p 74. 81 8. 10 74.91 8.01 74.92 7.91 74.93 7.59
0/C — 1. 40 — 1.26 — 1.12 — 1.01

%8 WRHBIREA XPS Cls 47 1 BB T A AR R, C—0 Sk,

Table 8 XPS Cls analysis of coal before and after the
adsorption of SDBS

2H e WS W B 5 4t/ %
fitzeV  H/% SDBS Sl Se3l+SDBS
C—C/C—H 284.70 66.47 72.60  75.13 77.12
c—0 285.60 16.59  15.71  14.66 12.71
C=0  286.60 10.09 7.70 4.23 5.64
0=C—0 289.10  6.85 3.99 5.98 4.54

Kb HE IR BRF R JS O EARE Cls XPS 43I0l &35 1 n]
FIHLA IR AELLR 26 L7 4, UL 48L& 8RB
U, 8 A, C—C Fll C—H J& M5 31w B RE 1A
40

BLLC=0 1 0= C—0 IR, KW ATE
BRERA SR T X EL , & B RS MR R T C—C/
C—H B REMA & &= 0 W 38, 7 & %0 58 A1 % =
AR, 5 SEI AL I +SDBS X AT LA L3
YRR Ny - Seih+SDBS > 543 >SDBS . & A W9t %
W) ST ) 2 5 R R I A ) B
I ——— SR I A, I I M o 1) S B S 1) DA R
o> T A AR S R 0 7 2 S HEA
oY BT A, BEET SDBS H i) C—C/C—H FE A1 5 5%
FEMRREZR T, (B K AR 5% | X 18I SDBS 7E 1 %
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