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Study on carrier flotation of long flame coal
GENG Pengyue

(Wuhan Design and Research Co., Ltd., China Coal Technology and Engineering Group, Wuhan 430000, China)

Abstract: In order to improve the flotation effect of long flame coal and the utilization rate of low rank coal, the mechanism of long flame
coal by carrier flotation was revealed. In this study, carrier flotation tests were conducted using long flame coal obtained from Shaanxi
Yujialiang Coal Preparation Plant as flotation feed and —1.3 g/cm3 anthracite from Shanghai Miao Coal Preparation Plant in Inner Mongo-
lia as the carrier. The XRD and particle size analysis of long-flame coal revealed high fine content and ash content, with gangue minerals
mainly composed of quartz and kaolin. The existence of fine coal slime and clay minerals led to the production of fine slime cap and mech-
anical entraining, resulting in a poor flotation effect. The effect of carrier size and proportion on the flotation effect of long flame coal was
investigated. The results indicated that the cleaned coal yield decreased with the decreasing carrier particle size, and that the cleaned coal
yield increased by 3.89% while the cleaned coal ash content decreased by 0.17% when 0.5~0.25 mm anthracite was used as the carrier.
Furthermore, the carrier recovery rate of flotation cleaned coal reached 98.48%, with the carrier effectively recovered when the carrier pro-
portion was 10 : 1. Additionally, the influence of long flame coal slime size on carrier flotation was explored. The results revealed that
0.5~0.25 mm carrier could effectively improve the flotation effect of —0.045 mm long flame coal, with the cleaned coal yield increasing by
9.31% compared to the single flotation of —0.045 mm slime. In conclusion, carrier flotation mainly improves the flotation effect of fine
slime. SEM, floc image analysis, and EDLVO theoretical calculation demonstrated that the —0.045 mm long-flame coal adhered to the car-

rier surface through the hydrophobic force and formed a large number of flocs, thus improving the flotation effect of long-flame coal.
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KT M AT B AEN R R IR 20T 4 IRAEER,
AR R R RIS T 7.11%, IRAYEAR T 1.14%.
ZHANG 2531 DU SR A 2 E S 38 1A 0 i 4 ik
W HEA IR, 78R pH 2 0F T, R B4 U =
N 8x107* mol/L, I Z M E A FH i Ny 70 ket 16 %%
# 2 000 r/min T, VRS ISR AT LA E] 95.69%. &
BH K 2504 ) R AT T 2 X A A A BT 4
AR SE PR Py PR AT IR 5, 5 ANRL T Py Bk R
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Fe YRR 0.5 ~ 0.25 mm I, PR EESUR B4,
KM AR T3 14.00%, HERAK IR N 98.92%,
AR XS RS THIC B TR ML A TR SR -

AV FE R FH I e ) 19<1.30 g/em® JCHH
JRAE R B | BRVE A R R IE I RGBT A

I

BHEEAT 1 80K 7 e 15, I 1 i 4 R T
(SEM) LA K 7~ R S5 B AT BOR, 7R 1 3%
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Table 1 Results of long flame coal size distribution

RLEESMT/mm F23/% KM% G - Bt 3% G bR RS %

02-~0.125 1058 1128 10.58 11.28
0.125~0.074 2510  14.52 35.68 13.56
0.074~0.045 1467  22.99 50.35 16.31
—0.045 4965 37.57 100.00 26.87
Hit 100.00

R IIURE Ay P4 52y 96 4 T AR AR, 3 VR I
RIS/ B BE Y —1.30 g/em ™ (77 5, I/
i 431 56 43 A AS AR B2 2% (0.5 ~ 0.25 mm, 0.25 ~
0.125 mm. 0.125 ~ 0.074 mm, —0.074 mm) Ay #k{A, H:
TRy 53 3.59%. 3.52%. 4.41% F1 6.27%. Xf I
Vg Je JC AR AR R KB IREERT XRD 437, 455
B, B L ATRLE Y, KGR 2 27 1)
kA0 Ry A B A 0 =, TR b 32 A A B ik
AUH ) Ry e A, v g U - B i A 1 B S AL
PRI, (AR PR RICR A, ) 8 B A P72 5 i vl
RS AP RE RO 22, BT AT Bkl FR Ak
1.2 REHE
1.2 Fiorx

K H 0.5 L (1) XFD AUk P20 e ML 7 I
TR ANV BE A IR0 R VR A T E TR,
PEFEET R 3 min, FEFEFEH A 1800 r/min, HEHE/S N
NHHYEH D, B HE 1 min 5 AR (i),
30 s JEFT IR 0T, SEAT I, EET E] R 3 min.
PRGBS T L U8, TIRAFRE . TR SH
250 23500 R 3R 0.25 m®/(m* min), I T
T+ 100 g/t, R B9 P 2 000 ~ 6 000 g/t, B3 i
e 30 ~ 60 g/L.
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Fig.1 The result of XRD: of long flame coal and anthracite.
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Fig.2 Effect of collector dosages on long flame

coal flotation
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Fig.4 Effect of carrier size on long flame coal flotation
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Fig.5 Effect of ratio of coal and carrier on long

flame coal flotation

LS AL YEAAR LG 10 ¢ 1 B, R 5
H 71.93%, KBEIK AR 11.48%, 43544 L1 H 10 ¢ 2,
10 + 31 10 = 4 B, R A 43 Y 3T 12%, Rk ik
Fefil ok 10 ¢ 1 B, KAAIE AR TR R AT
223 BRI RXIBZER S 5

K Ha B AY RE 9078 BBl —0.2 mm, [ it H X}
0.5 ~ 0.25 mm F7 9% 1Y 2 AR HEAT 57 3 [mDiie, 3155 H: [m]
W . FERMITE R, 77 R L BRI AR Y
PR 7= 23R AR 114 Sy 288 A T S o3 3 v [ i ) 28 A
(i, AR IIBCR I EEH L3 2,

Rz2 0.5~0.25 mm FRFHERGRLER

Table 2  0.5—0.25 mm particle size carrier recovery result

LUV ER A Jit/g %/ %
R 3.89 98.48
Rt 0.06 1.52
St 3.95 100.00

KSR B AR TR R 98.48%, I 484K K
ISR R 1.52%, M b & A7 8D AR, RS I
AT LIAS B BRI
224 PERAB T HEARGF LRI R G H A

R T IS SR T 25 R A A MR R R R FH K
S, B R AR A o ) O A% R 0.2~ 0.125 mm,
0.125 ~ 0.074 mm, 0.074 ~ 0.045 mm #1-0.045 mm,
TEBAARAE 0.5~ 0.25 mm., ZAKFLFI R 10 2 1)
AT AT T UARTE LS, IF 5 5 R 1 g
TrRtbE, HE5 R aE 6 fis.

&L 6 AL, ARG, £ R A S B 7
B IIAT R TF, {H-0.045 mm KGR ESOR 1R
TR B R W ik, FERG IR 53 ARSI LT, H:
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Fig.7 The results of SEM
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Fig.8 The flocs on carrier flotation
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Fig.9 The results of interaction energy curve between carrier

particles and low rank coal
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