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Effect of dry rodmill and ball mill on liberation characteristics of

coking middlings and flotation of grinding products
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Abstract ;. In order to explore the effect of both dry rod mill and ball mill on the liberation characteristics of coking middlings and the flota-
tion performance of grinding products obtained with two grinding methods. The liberation characteristics of coking middlings under dry rod
mill and ball mill conditions were studied by size analysis and float—and—sink tests, and the flotation performance of grinding products
were analyzed by progressive released flotation tests. Furthermore, the surface properties of coal, liberated from the coking middlings by
the two grinding methods, were examined using the contact angle measuring instrument, infrared spectrometer, and X-ray photoelectron
spectroscopy. The results indicated that, compared with ball mill, the rod mill has a better selectivity for liberating the coking middlings,
and the degree of over—grinding in the grinding products obtained with the rod mill was also significantly lower. The flotation indexes of rod
grinding products were obviously better than that of ball grinding products. The main reasons are that the rod grinding products had a high-
er liberation degree between the locked coal and minerals, and its particle size distribution was more suitable for flotation. The surface
properties of coal released from the middlings by two grinding methods were essentially the same.
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Fig.1 X-ray diffraction patterns of coal
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Table 2 Semi—quantitative analysis results of surface chemical composition of —1.5 g/cm®
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T 79.40 12.59 1.92 0.52 1.91 2.40 0.46 0.45 0.34
BRI 78.69 12.87 2.39 0.36 2.24 2.26 0.54 0.44 0.20

251



2020 4F-(S1)

www.chinacaj.net

AR FHRK 4 48 %

EREREE SERE Y R - 1.5 o/ om® B E SRR S
FMAFRSEAA B REFILLR F e Ep e R
SYBTES R AT UE R | R B B 5 Bk S T 1 F B I A
Hh R B AR A IR B P W 2 M T AR — 3, R
WFEEr BB M - 1.5 g/em® 35 B ZORE AT IA N
el E s Oy S B R, I, b
TREE R A b R g R R I 5 R i S AR
A5 AR TP o AR A ]

24 WHieEER

HRPEER 2.2 15 AF 52 45 5 mT 0, 78 A0 [R) 7 28 2% 1
BRSO VR AR bR I A T EREE =, [RIE
HRIEER 2.3 7 A 52 45 5 , A ) 5 rp JREAE O 3 it
Tk B SRR AR B AR - 1.5 o/ em’ B FE L)
T FULT- 5 AT, B 2 Fl sy 20 25
ARATH A I 2 T SRR (), T o R B 5 S 1 B
Wy Rk B AR R PR BRI, R, AR
F53 S SO B 5 RS = ) PR A RO 2 S 1 SR R
15 2 FhEE 5 7 20 B R B AT O A o R
IR @2 FEE B 7= i B A R [R), I H-0.045
mm R B W WX B, B, R R s
HP i B AR A (R AI 2 B 7= W) L BR S 7= v 5 i T K
IO A3 HG 23 B 7 gy R 7 B S R P B A
Hbwr=y (JE) , F A%, SR B P 32 TSR 338 43
R BE W I AR i (TR ARSI ) o BT LA, A [
VEVESAE T, FRES 7= ) 1) 17 S A 7 R TR =
PR IE R I 2 LR, ORI B J2 5 1) T 12 2
SRR EZE Y WORLEE A BE S AT, 38 B P R
SR FR) 7 A R S A, 7T e AL B A R 1 P 5 2K
AR o HURIPE RO 22 EE RN
TWURL 5 R R UL (%) JE B AE 2R 5 1T fR 4 A 77
TR AY IR 22 0] 5 L A AR A T ) R S Al
AL AR, LA SN k1 0 0Ok X RS B T
Yul2on] RS TR X G o R HRE R | BR N
0.5 mm , PR IS 7 26 R 2 3k R J0RE Xof V7 356 114 5% 1
EEEE =4 1 —0.045 mm 725 TR 20 AT X6 7 156 255
RHA R, I 2.2 T ARFFE S5 5l 0, BR
JEF= 4 —0.045 mm RS TR R R
FHSDRL L 1, [ 22, W B 7= ) v b 3 ‘PR S b
R0 1 PR 9% O £ Sk D 2 T BRI Rt
TR 2R T 1R T 11 2% AT, S 7 ) 11 7 S G 4
LI B T BREE = TR A I =%

3 &

D) TET IR A 26 AF T, 5 T 925 A v A A it 5
BRI T BRIE | 32 3R B R o M £ v M
252

B PR REE S TR BOHL B R RE R AT i g i B
Z R, T BB =y i BRI IR TRk,
U RS P 3 R B U AR T 3K )

2) (EAAIRI PR AR PF T, HR ™ ) 1) 9 JE AR W
SACTEREE 4, 22 i DR R S X e A o 10
BT Ty, LR 7™ W) R JBE A R B A M I 1
ke

3)VAETRIBO FRAET , R R I 5 BRI R £
FPORE P i R AT 10 JRE R T P e A L E AT 2L LA
LA 0 ER AR AR, RIS v Bop ]

5% 3Lk ( References) :

(1] B9, watle. TR e B8 IO A SR Rz S s [ 7]
M BT SR, 1999, 27(3) :2-5.
MAO Jiehua, XU Huilong. The present distribution situation and-
prospect forecast of the coal resources in China[ J]. Coal Geology
& Exploration, 1999, 27(3) :2-5.

(2] Br M8 BEZAMERT ZEMAE [M]. 2 bt ALsT: b Tl
JiAt, 2009:36-40.

[3] HERD, Bsrm, X 8, % MsR s b5 s
[J]. YA, 2019(1) :18-23.
XIALingyong, WEI Liyong, LIU Min, et al. Study of the
potentials for rewashing the middling product produced through pri-
mary scarce coking coal washing process [ J]. Coal Preparation
Technology, 2019(1) :18-23.

(4] #  J1. EAPEBEET AR TE [ )], EREFRAR,
2018, 46(S2) :273-276.
ZHANG Li.Test study of reseparation of crushing and grinding coal
in heavy medium middlings [ J]. Coal Science and Technology,
2018, 46(S2) :273-276.

[5] MRz, 5% 78 FRE PR Ao Bk S AT Hr )],
BORFIEHAR , 2014, 42(5) :114-117, 128.
CHEN Zhanwen, GUO De. Present status and feasibility analysis
on middlings rewashed in China [ J ]. Coal Science and
Technology, 2014, 42(5) :114-117, 128.

[6] TLENAR, BRAHE, B, SRa i rikmm ot 1], Mot
A, 2015, 34(5) :298-300.
SHEN Lijuan, CHEN Shaohui, CHEN Jianzhong. Experimental
study on repreparation of coking middlings[ J]. Coal Technology,
2015, 34(5) :298-300.

(7] ZFEBL, SKMGTE, H:EME, 2. MReE B el i i B A oY
[J]. SRR, 2016, 44(10) :203-209.
LI Chenwei, ZHANG Pengde, GUI Xiahui, et al. Experimental
study on liberation and separation of coking middlings[ J]. Coal
Science and Technology, 2016, 44(10) :203-209.

[8] XIE W, HE Y, ZHU X, et al. Liberation characteristics of coal
middlings comminuted by jaw crusher and ball mill[ J]. Interna-
tional Journal of Mining Science and Technology, 2013, 23(5):
669-674.

(9] ZRmifl, fIERE, ST, . FRAE D 2 etk S Pt i
BT[], BEHALAEA, 2013, 41(2) :125-128.



=y

B

B T O BB S BRI B R ST 0V i

www.chinacaj.net

Al

2020 4F-(S1)

[10]

[14]

[15]

[16]

ZHU Xiangnan, HE Yaqun, XIE Weining, et al. Study on miner-
alogy features of coking middlings and re — preparation[ J ]. Coal
Science and Technology, 2013, 41(2) ;125-128.

SRIE, WA R, ERE, S5, MR rPREBT Hmne o 8 1
PR PE T 50 [T ] i BBl K224, 2015, 44 (4) .
714-719.

ZHU Xiangnan, TAO Youjun, HE Yaqun, et al. Crushing and
liberation characteristics of coking middlings under extrusion
crushing [ J ]. Journal of China University of Mining &
Technology, 2015, 44(4) .714-719.

MR, ThIrik, TERYE, A5, BRI I A s e 1 T gk
W[ T]. WRBFHA, 2017, 45(2) :215-221.

SUN Xianfeng, MA Ligiang, YU Yuexian, et al. Study on crush-
ing liberation characteristics and re — preparation experiment of
middlings slime[ J]. Coal Science and Technology,2017,45(2) ;
215-221.

WL, TR, ARmI, A5 Bl 2Ok v B T T
JEEHTFRAEZ 1], BRFHEEOR | 2014, 42(9) :134-138.
XIE Weining, HE Yaqun, ZHU Xiangnan, et al. Crushing
method affected to surface properties and late floatation of mid-
dlings[ J]. Coal Science and Technology, 2014, 42 (9).
134-138.

ZO0U W, CAO Y, LIU J, et al. Wetting process and surface free
energy components of two fine liberated middling bituminous coals
and their flotation behaviors [ J]. Powder Technology, 2013,
246:669-676.

s E, XSO, BRE, A HRER R BOR R BT Y
[J]. mAtHAR, 2011, 39(3) :125-128.

ZHANG Lei, LIU Wenli, MA Kefu, et al. Experiment study on
repreparation technology of coking middlings [ J]. Coal Science
and Technology, 2011, 39(3) .125-128.

WA, 2R R, AR, PR A 1 NS T ]
B TR, 2012 (7) :97-99.

ZHAO Wenda, LI Yanfeng, XIE Yanjun, et al. Experiment
study onmiddings crushing[ J]. Coal Engineering, 2012(7) .97~
99.

TRER G, B UK, BALIS. BREEHLHLI S B A B 5T
PR R SRREFHLT]. A OF R, 2013, 29(1) :42-45.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ZHANG Jinrui, LIANG Bing, ZHAO Libing. Technology devel-
opment and trend on the grinding of the ball mill [ J]. Non—
Ferrous Mining and Metallurgy, 2013, 29(1) :42-45.

WA, £ &, WA, B RE WHRIAIRLEE 231 5
HERUICREI[T]. R TR, 2019, 51(3) :122-126.

TU Yanan, WANG Lei, MEI Jiewen, et al. Effect of dry —
grinding methods on particle size distribution and packing density
of long flame coal [ J]. Coal Engineering, 2019, 51 (3):
122-126.

XIA W, YANG J, LIANG C. Effect of microwave pretreatment on
oxidized coal flotation[ J]. Powder Technology, 2013, 233,186—
189.

GRZYBEK T, PIETRZAK R, WACHOWSKA H. The influence
of oxidation with air in comparison to oxygen in sodium carbonate
solution on the surface composition of coals of different ranks[ J].
Fuel, 2006, 85(7/8) :1016-1023.

XING Y, GUI X, CAO Y, et al. Effect of compound collector
and blending frother on froth stability and flotation performance of
oxidized coal[ J]. Powder Technology, 2017, 305.:166—-173.
JAMESON G J. The effect of surface liberation and particle size
on flotation rate constants[ J]. Minerals Engineering, 2012, 36;
132-137.

JAMESON G J. Advances in fine and coarse particle flotation[ J].
Canadian Metallurgical Quarterly,2010,49(4) :325-330.
W, i, a8, AR R R R R K R AR
MAEHITFIE T[], MR, 2014, 39(5) :947-953.
XIE Guangyuan, NI Chao, ZHANG Ming, et al. Enhanced sepa-
ration of high concentration coal slurry by a two stages process
with different flotation columns [ J]. Journal of China Coal
Society, 2014, 39(5) :947-953.

TRAHAR W J. A rational interpretation of the role of particle size
in flotation [ J ]. International Journal of Mineral Processing,
1981, 8(4) :289-327.

fid M, W, &%, &AL TR RY IR AR
REIRWFSE[ ], B4R, 2014, 39(12) :2513-2518.

NI Chao, XIE Guangyuan, LI Biao, et al. Enhancement of
gravity sedimentation in column flotation to reduce clean coal ash

[J]. Journal of China Coal Society, 2014, 39(12) :2513-2518.

253



