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Synergistic Effect of OP-10 and PEO to Enhance the Flotation of High-Ash Fine-Grained Coal Slime and its Mechanisms
TANG Lishan', LIU Daoyuan®
(1.Guoneng Mengxi Coal Chemical Co., Ltd., Ordos, Inner Mongolia 017000, China;
2.China Coal Technology &. Industry Group Intelligent Mining Co., Ltd., Taiyuan, Shanxi 030032, China)

Abstract: The efficient and sustainable utilization of resources can be achieved by flotation recovery of high-quality carbon
components in high-ash fine-grained coal slime. Taking high-ash fine-grained coal slime as the research object, by compounding
octylphenol polyoxyethylene ether (OP-10) and polyethylene oxide (PEQO) for pretreatment and comparing with single reagent
pretreatment flotation, it was found that the two reagents greatly improved the floatability of coal slime through synergistic
effect. On this basis, the mesoscopic mechanism was analyzed by laser particle size analyzer, contact angle measuring
instrument, infrared spectrometer (FTIR), Zeta potentiometer and atomic force microscope ( AFM). The results are as
follows. Firstly, due to the competitive adsorption relationship between the two agents, PEO agents preferentially adsorbed and
exposed the alkyl chain through polar forces on the surface of the coal sample to enhance partial hydrophobicity, while
compressing the hydration layer on the surface of the slime and reducing the electrostatic repulsion between the interfaces,
prompting the fine coal slime to begin to flocculate into small flocs. Secondly, after the completion of PEO reagent action,
OP-10 reagent began to adsorb on the surface of flocs, compressing the electric double layer of coal slime and shielding the
electronegative ions. Thirdly, the two ends of the structure of the agent were adsorbed by the polar force, so that the middle
aromatic hydrocarbons were partially exposed to the surface of the coal sample, showing the most obvious hydrophobic
modification effect. In general, the compound reagent adsorbs in the form of single-layer adsorption and double-layer adsorption
through electrostatic force and polar force to enhance the hydrophobicity of coal samples, and the adhesion force is greatly
reduced after the action of the compound reagent, and the flotation efficiency is greatly improved.
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Fig.4 Results of conventional flotation test
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Fig.7 Results of wettability test of coal slime samples



249 gL B R S5 A

2025,45(5)

2.2.3  LAMNEIES T

by it — 25 W A 245 5] 55 B ) 18 PR R AL A et
ZLAN G A3 ATT T AR N2 00 i REUE 2 1E  fE A AR
. B8 SEs IG5 BEe i FTIR Stk . ¥ n
(R 225 390 it 5 77 3 3 0 1 e A 24 00 FH A — 3. AR B
8 sy FTIR J&i 7,3 000~3 500 cm ™' Y X &
F—OH #9570 4 2 F¢ AF 162, 2 800 ~ 3 000
em ' Ab I JE T —CH, 7ERE U7 e 5E A E (8 A X Bk A
ik sh . 960~1 060 ecm 'AbHYIE )R T C—0O—C
FR A 45 4R Sh g 0 750~ 840 em ' Ab Y I JE T
RIEFE) C—H Tl fik ohig™

&l 8Ca) Al LU JlUBEAERY—OH f C—0O—C
A Y e B 5 L R I L SV E RB A X B £ L 2R K
PR L T 2% KPR A5 TR 42 A T VR . TR
PEO 255 J5,—OH K C—O—C bW 0 55 , A1 R
f9—CH, &5 1Y W (/I i 39 5 . 1 90 0 9 42 1) D
B2 i T PEO 25703 o A& 5 1) 85 R 450 i 7 4
HREM SR E N —OH fMl C—0—C #4195 4
EREHT TR T 7 A T B o IR 45 4L
QLS E I ST R R B IR 25 A A LA R A (e
DI U ) O L = DO S N TR I
OP-10 253 )5 ,—OH.—CH, # 4 & C—0—C At
WA Pk 555 o T D5 A e 90 43 W 4 5 L X Ol T OP-10
)R AT LA 3 AR By p IR 454 1 O U RE T S U
FWEH—OHM C—O0—C H 43 & 5 H At A LA
PEVE 3 04 07 2077 A= WA, 44 JHC 4 R 495 4 9 5 A S
FUE A T R AR B Y AU RE 25 A, 5 I R
OP-10 b 7] BEAK 5E 7 B 1) Jor 5 4% 5 4338 38 it /K AV
T3 RN AEAE Ty AE BERE 2 18 R R R L 24 R0 Y T i 4
P sE gk b3 Ty = A MR L A ) Y O R
Oy B EEAEIRAE S . Lk AR R A B K 1 A L AT
FEPE SR TE . B P Rl 2 500 i AT TG B e S .
—OHKC—O—CAab WA 3k 55 , Mi—CH, #8453 & J5
A S I I (R 1S 5 . T 24 50) E T 3 A IR OC R
AR R, PEO 2557 23 4 5 5 BERE 2% 10 38 o A M A
37 R B ) B Ak A A Ui 22 0 S /N SR AL B
B A5 R UL 1) L 26 TR B AIS, 76 PEO 24 551 I
SEUG - OP-10 2550 JF b W M AE 2 A R . BT 1b
T T AR R AR W FE 2550 & 8 L 4 OP-10 24 51 A
Xof A ARL SR D8 B 25 B il o B i L R BR 11 OP-10 25 5
J2 R Ll RS i 24 500 B X A HOW R R T R A

1M 575 i e 8 0 WA {484 I e 5, 5 K PR P A A T
BHF AR T R, X S PR A R
—3.

00 5L 25 70 A
A OP-10 #EkE

A n PEO JtkE

TR R
—OH —CH,
Cc—0—C
FEN
1 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
H#/em!
(a) BMBRHREREEAZL
An, —OH
N
,~ ]
A\ / \
\, Y
3750 3700 3650 3600 3350
%/ cm!
(b) 3550~3 750 co "B B 2L
—CH,

A

L L L L ik L L
3050 3000 2950 2900 2850 2800 2750 2700
H&/cm!
(c¢) 2800~3 000 cm"E BEF 1L

\

L L L L

1060 1040 1020 1000 980 960
B ¥/em!

(d) 960~1 060 cm™'E BeFI B4t



FEAL L, H.0P-10 5 PEO VR 35 3% & R st tm A % e R MR AR 2 (] 7 AP 2 5 - & .2025,45(5). 243

BRI SR C—HE H IR 314

L L L L L L
840 820 800 780 760 740 720
B ¥/em
(e) 750~840 cm'H BeFI 4K

B8 FTIR RELER
Fig.8 Results of FTIR test
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Fig.9 Results of Zeta potential test
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Fig.10 Results of surface topography test
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Fig.11 Results of adhesion test
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