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Mechanism of coal slime conditioning and equipment development

history and industrial application

MA Ligiang,SUN Xianfeng, HUANG Gen; YU Yuexian
(School of Chemical and Environmental Engineering ,China University of Mining and Technology ( Beijing) ,Beijing 100083 , China)
Abstract ; Coal slime conditioning is an important link before flotation. In order to get a comprehensive understanding of coal conditioning,
the mechanism and development history of coal slime conditioning in Chinaiwere elaborated. Bench—scale test and industrial application of
BGT surface—modification conditioning machine were stated to analyse the effect of coal slime conditioning. The main mechanisms of coal
slime conditioning includes reagent dispersion, effective collisions between particles ,reagents and surface cleaning. The development of coal
slime conditioning equipment has gone through from the simple mixing tank to further enhance pulp preparation tank, pulp pre—processor,
and then to surface modified slurry machine which has better mineralization. The data of laboratory and industrial tests illustrates that
strengthening the conditioning can dramatically improve the coal flotation effect. Sufficient conditioning plays a key role in flotation.

Key words: coal slime conditioning; conditioning mechanism ; development ; industrial application

] = gl E AN SR R AT T R RS, 4
= 22 WA R Bk T R 0% %S SR TR R AL SR IR T B

PRIE T BRI (R N S TiAb B 4
IMERS) BLARTF L 2570 A9 20 B, 5507k T8 2 1 i |
e R e G Ui S o e 8 T R
TEPREE Y 2, X — i R A5 77 28 i A Mk LA IE 70 58
Ji, PRI T 0 T2 A R AT AL B g

Wi A H2017-12-11 ; RELREE . I E06
EEWH . ERARP2EILE T H (51504262)

Chen %[2_3] .Engel %[4] WroT A B, 15 B AR K
P T 8 ~75 pum KLU BLERAT A PR L R A R
HEXS T <8 wm AN BURL Y 25035 R HIAS B 2,
Feng %5 BAESE 1 i 39 YIRS AR 0 1R ik 1
PEHEAEIT . = B IR 20 0 i PR A R 4T

DOI:10. 13226/]. issn. 1006-6772.2018.01. 001

EEBN: L A3%(1963—) B, 5 THRAHE, BLESD, L, EBEMBERRLZ ERDRGSHAFIHEMR LIF, E-mail: mlgiang@

sina. com

SRR Dy AN, BIAR A5, MR IR LI S B A R SR AR SN I [T ] . iR 201824 (1) :1-5.

MA Ligiang, SUN Xianfeng, HUANG Gen,et al. Mechanism of coal slime conditioning and equipment development history and industrial applica-

tion[ J]. Clean Coal Technology,2018,24(1) :1-5.



2018 4F55 1 A

ik A A B K 5524 %

DR (BRI G TR RN N Rt RO §s 8 7S
045, 22 BT D) R 3 i LR R % | Il R A
RO AR AR T IR R,V £
ST, P IS o0 9 2K n] I e R AR O
A ALASCR B i T 2 [l 3R ks IR DR O S ROR
BeAh, 5T U1 A SR Ak B R B AR T TR R 2y
FENTR L AR [ N AE VR 3R B8 O R AT T —
SePERE P TRy A Rk B = 4 RS
SN R RO IR A B T R RHE T A A R R
PG, AS SCAEFG 1 B8 ) 9 ) T2 S AL S 30 %8 I
TP R SR, A T A 0 R 3K s o 1) A R D
i, UIIRE 5k B3 S ) RBHIE A B3 6 B e i) 2
HATRE,

1 BRRERIIE

REDE TR 1 e S5 AR e A LA
SR HORAR/ NI IS , 5 R R REBEHERAS TR BB IR
A RO, A 2 R A OB R ) ey B D0
SRR R THT B , LA D SO ] ) R EL Al 45 452
SR BRI TR A4 = K AR08 , D I S A WAL i
Tl 58 1 B B R 4 F) B T 2 0, DT 482 o L 08 3 T
A K, 5 SPP ERCRA B . BAAR IR, 8
TEFRIKHLBE AT 73 LU 4 J7

1) e BT VNI SR e A R 2 1T, 5098 UKL 3 T
BRI AR YR R, F | A U6 2 B R R i
AT A , (SRR X L2 5 40 A0 ol i e I A A2 b
3 S A S I N G T ) R S TTE 1 8 R d =B
IS B SRR v BT LIRS AT AR AR 3 1
AR RIS IIURE , (0K 28 85 Hh T i, 0o 1
L5 FT A ok T 13 285 B P 1A A e o A 3 i
KA HORUIURE ) 23 SBCR UL B 81 3% 5 1
RS (B S [P T RS VRV s s e

2) i B DI KA R i A R Y O, AR
—EA AR, R4 ) 24550 23 BIOAT DL v L A
RS e 2530 0 R L ORI 7R R S P Y
AR B 24570 5 kL S BRI A R4 S 1, AR
R[] AR i B P A R P Y 2 N TSR
X 1113 5 8 A5 5 B8 14 P B A D g i J3E 6t 1) G AR
iR JEE I IR BB A8 245 57) - st s

3) vy G LT 9 R i A R 3 - AR Y Al 4
A MR A [ 35 44 P AH AL 7 5 Sommerfeld fY 5
Ll AR L 2 AT L S R TR AR R
HRCA T b 5 R 08 TR 22 1] ) il 48 AR AR AR %

2

RETII] ; BEE 73 HIORE B9 R A, i - AL e A P Al
B SR ER N, (HAESL PR YIRS, 2 A
BRIE 4 A RARE  JORTE 52 B AR AR ) #i e )
AR BT S5 2 B il e A AR SR LA, I 3l
5 PRE R TRV, ] ) S5 B il £ ME R s /N - S T
() ORI T 5 958 Ve UL 5] Fr) S5 5l 43 155 190
ARESE < R ORI, DN A B A 1R, 4
Sy AR A 128 317 1) 5 YR JURE S A il 4 (H 0 T
BN (<10 pm) , BT A S5,
5 MY TR T IR ) SRR e Ll 2072

4) 1 B ] SR 8 DR AT A 5 JRERE A A I R R
MR R A 8 DR T AT M et ) B TR 56 2 ) i
RGN S SRS PN S I E | e v el
LUPC SR IETSiNe ST Buk//BL LS IR (AR SR i
R, YIS S S AN IHER N 5 5
KA, B U)K A S

PR, X T R8I R SRR Al -5 O e
L] B4 R R 52 B R B TS R 1 A R OB S8
RS W B A WABE R LA R UV, 34 T 7 R g 3
AR, PSR S PR IR R Y, RHA
RUCWFPARE R PR R LA AN [ A 4 T ML 77 3ok
ORI 2E S, R R BE SR Al R 77 PRI [l Wi
TSR S, (E PR T 8 0 R AR W ARE 3R ) 5 i ied
JEPIREAFI TR RAR =R

2 BiERRAREELABRHE

1) e P e 0 Tl A2 i 5 B i i AR K, 7R
ST 2 MR A #E TR R, IR TRIE T2
R AR [ R 0 AL BRAE A TR T A
FEEIATT ik R AR AR R, SRR S i i
AR T (E R T 4 TR AL BEER T IR A
FIERE ST, L& TR — B N, B TR g i dii
FERRAN MG AT R, HE 20 1 80 4EAR AT,
TR A5 AR IR 18 T2 I A R AR AT R A 4
LI 1 3 TS oI SO ek ot =1 (B & 930 o
PR B8 G T R ) 22, 5 2GR R ME SRR AR, R 1T TR
FEANTE ST, 2500 TCTk 785 Ay BRI

2)20 titad 80 AEARE B K WALHLAS K MR
PERNN B %, 20 T4 80 4R, SETH 1Lk
W BEAR I RTOR R E AR TF & T XK BRI
WA, FREARRE 2 BE J 1L 43 B i P 2R 05 ) 18 0
IR % T XY RIVTEES K BB , [H]
PEFERRAR EL 35X 2 P& 2R ORI B3 s . XY



b iR AT MR TR IR AL 5 5w A i T e e

2018 4F55 1

RIS WAL AR TAE R i o BRI T
TR Z5 R, NP RCE A U 2 JR4L A A i
- TIRAS, AN HES ARG SR E
FERY , 25500 B R R e A Ok N, TS
WA BB TR A . SRR L, s A
i A R RS ACR AT T A 250 4
Fialo XK RN I MES 45 R FEB IR IR 2544, N
T E AT ST RS &, TR RS
F LRSS B m e i, 257 A ST L FR PN ) ST
TR R 4 B 8 2 i Sl R IR ES A DD A O N gs
LS E B PR RIRE Y mi& A
B gRE 25 A REREMR A, (BT
FUBE A ahid e 54 RNR A, IR AR ™K
THAL BRARHS 22

3) I AF IR AL FRER Y 57 B AR, 22 R BT iR
FBRAR, HEA 21 )5, 5 TR IR 5 BRI i
FERIRWITRA 2 S STk ok il 25 | JRE8 A 345
Bz BN EM, e IEFR T — e R AL F R %, IF
WAS T3P 30OR o AR g 1 107 FH B (B A, 3BT a8 45 245
MSEA T, BARE A A frifk— 20 558

2001 4, B H A = JF s ik X st &k i & i
ORI 5 | T 22 T SR 3R T e I ) AR S
o FH 3R B VR AR P S b A SNE R IR AR
FipCAR B HLN DARR AR X 2o Z B P =, R4t
FEWNA IR REIE  TERT T P B R AR i
TR AR, 1 L (R A 0 O A5 A4 B
SPARBIIC AR , LS HOT AR JRE 1 150 (IR e B
T TEE DY TARRRU R IR R 2GR 5K — g
AT, J s [ PN 25 75 1 5 U] 9l e 1l
[T, 285 B A FRE AT 2 1A 19 v D 40 ol ) 55, JREr
TR OB R, TGS T R BB K PE R %
W F BB NFE R ER, W BT B 4 4k
MR AL BRAE ) 22. 4 v/h B9 T T HLEL LI A
35 200 kW, A4 T 8.9 kW/t K3 | BT LAiZFh 1
MUTHLE BEA A FEA = b

2006 4, R R T4 A RS LIS B A BRZA
AP A T 5 XIM-KS RIITEREHLEE A9 B3 FiAb
A E— AR TR S e e A
FR R A5 kSR FH SC B B S 3 45 4 8 23 /< 25600 P e
MR — [ E A MRS, 7E 5 im i T IS s K ME 1L
2550 = H ARG S

2007 4%, b nt E AR A BRA | R 1L AR
e & B Al L R & T PS FR 90 53K 10 ik 2

fro EHEAAE—MICE SR, h— 411k
— & FUHES () i 1A TR A BT R R 2 . 3L
P24 70) B JRESK 28 22 A SR HED B AR TR 45 BT AN [
AR ], Z2 0 ) R TR A VRS

2011 4 dbat AR RSO R 2\ HEAL ATl B
A PR e e e AT | 22 B TR =2 3L R A T
FALBTE ABIK TAL AR AGIR DI BRI
LR RS S U 0 T 24 59 4 fih
Ja e L T AR S i TR AR RBEES A
BRAE R I SR 2 B A1

2011 A EAT RS (G0 B XE T R F
KT BGT FFH A F M BT AL Fem st
PASALR LA, B B4 7o) 4
YU =3 TR IRIKENH . BERRITE R 2550 [ R #8
AR, R 2 LB TR RBP4
ST OB = B YL T BOBORLR e 720,
I 2550 i Rl , S T R B R TR K
B HA BT i, 2550 0 BOSCRAI S, R T
BEOETE AL . A R A0 B D) L s T AR Bl
PTG DUIAERE | LIA B AR ACR

3 SRR = 3R IE B Tl B R R S 4

3.1 XEEFRRAE

S0 = R R 0 SR FH ) 2 1 ) R O T
L IR A 1 L, MR S B A S 5 D)5 4
b, R O B AR IF R e =0, g A
eI ORAE R G 8 e BT U8, WU o il gk A 7
1.63.2.28 4.14 5.90 8.23 m/s % 5 Y42 &
PRZRIEFY: | 30 o 7 3 10 T AR AR T A 2% iy AR A ] 42
o BPRIRACR . VRS N 2 min | PR30 56 5
S A= B AR A USGR RS S 55, s A
500 g /t, BT HE N 50 g /t, PFFEER XS AT
BRI ICR B 52 i 1 R,

94
93 -
92 -
91+
90 -
89
88
87
1

G SN &L

2 3 4 5 6 7 8 9
MR LRI (m + s71)
CRENCE T 3 bR &S A
Fig. 1  Effect of stirring impeller speed on the

combustibles recovery



2018 4F55 1 A

ik A A B K 5524 %

FH AL AT AR R 1. 63 m/s AL
) 8.23 m/s BF, RGO AT AR ISR A T RS AR AR 1k
HASALMLEE R BEE B V50 B (0 45 1=, R B il 4
HE WOk AR U 2 T 7 B DA A A AR AR SR
HRE 2 K AR, BRSO SRR AR Ak, HL2 S )
PR WAERG S AT AR TR | R, 93 58 B A
FESE EVE R, MAELREEIE N 5. 90 m/s B, Al 4ok Ak [m]
WK IR 92. 73% s AR o M4 4, W
SRR - i GRI7E L BB VIE I N 4 5 & B
IR /S LN N N S ) A 2o N L N R L
TR A PRI B A AR LR 6 m/s ZoAT . T L,
T A S, AN TR 5 AS [ A 9 0 i g 5 HOAR RS B 5 (1

LT AR A AN KBS | AN B0 ] o R BR T
3.2 TITJliA3RikIe

2012 4F  FESC I m o0 Bl BT & ) BGT 2K if
BUSTIRSEAIL T T I B AR B R 2 s i I T, IF 5 ()
Bk 07 FH B 3 19 4 3 T0AD B2 DEAT T A 7 s8R
Fo SR IR T(ARHIK Y 25.90% ) o

H % 1 0, 22 BGT 2 1H el B A 2K ML R 2% )
PRSI IR A A S S LS, e AR B R g & T
27.42% IFERCR KR et . Tl i R, & 5y
YIRS J5 SL PR RORA W5, X T s MR
SR, TE AT BOSOSE G, IR I8 2% 201 5/ Al
PLAEIFE ISR RCR

F1 TAlERRe
Table 1 Industrial conditioning tests
s 25K/ (mL - min™") Lk % Wik, % SRR LRI
™

e LI 7] KB IRy KR 5y RISy W5/ % JEA %

T ST 2R AL 510 76 11.98 42. 86 10.91 50. 49 43.10 53.44

I AL B 700 70 11.37 37.00 10. 58 35.52 36.97 41.94

. Technology,2011,39(4) .11-16.
4 % i

1) A2 3 J0kL P 16 flf 188 ME R | 0RE S8 I8 A | i
At A WO ARE 236 L R A 3 T V5 3 A B 1 R ), 3
i v VR R R v DR U 5 el AL A 0 R
R B PR T TR AT R 5 o ) SR PR R

2) R BV AT AE — f R VR K B P ARG
PERTBRR SRR B R, KPR GE B B e
UL, ELIEAM T VR R ZGE R 6 m/s
i, AT ARATF AR 50 ] P S5 A A PR AR RT3 Tl
RIS TR LR A3 A S I, X 38 T b B 2S5
RORIEAL AT P mAE L  2% 27. 42%

3) SR A BN TC RN A, DT 5 43w 1 2
I Z RV HLEL, (R T2 Hie ik H
HASERE AR — BB ) B, A 5 18 5% BRIE BT 5% 1
FEISE B R SE AR , 4 S0 76 S R 3R o 1 5 0 e A
FrRe AR B OC R D7 AT IR A AN & i 43 #T
TF 5 AN % R BE AR IR A RS 5 4%

2% 3K ( References) :

(1] EhJpsi, B an. BRI HOR 51 rDF T SR St e[ 1]
PEBRLEFIA,2011,39(4) :11-16.
MA Ligiang, CHEN Qingru. Study status and progress on slime wa-

ter slurry blending technology and equipment[ J]. Coal Science and

[2]% CHEN G,GRANO S,SOBIERA]J S,et al. The effect of high inten-
sity conditioning on the flotation of a nickel ore. Part 1 ;Size—by—
size analysis [ J ]. Minerals Engineering, 1999,12 (10):1185 -
1200.

[3] CHEN G,GRANO S,SOBIERAJ S, et al. The effect of high inten-
sity conditioning on the flotation of a nickel ore, part 2 ; Mechanisms
[J]. Minerals Engineering,1999,12(11) :1359-1373.

[4] ENGEL M D,MIDDLEBROOK P D,JAMESON G J. Advances in
the study of high intensity conditioning as a means of impro-
ving mineral flotation performance [ J ]. Minerals Engineering,
1997,10(1) :55-68.

[5] FENG Bo,FENG Qiming, LU Yiping,et al. The effect of condition-
ing methods and chain length of xanthate on the flotation of a nick-
el ore[ J]. Minerals Engineering,2012,39(39) :48-50.

[6] TABOSA Erico, RUBIO Jorge. Flotation of copper sulphides assis-
ted by high intensity conditioning (HIC) and concentrate recircu-
lation[ J]. Minerals Engineering,2010,23(15) ;:1198-1206.

[7] STASSEN F J N. Conditioning in the flotation of gold,uranium ox-
ide , and pyrite[ J]. Journal of the South African Institute of Mining
& Metallurgy, 1991 ,91(5) :169-174.

[8] MA Ligiang, WEI Lubin, JIANG Xinghua, et al. Effects of shearing
strength in slurry conditioning on coal slime flotation[ J ]. Journal of
China Coal Society,2013,38(1) :140-144.

[9] HUANG Gen, XU Hongxiang, MA Liqiang, et al. Improving coal
flotation by classified conditioning[ J/OL]. International Journal of
Coal Preparation & Utilization,2017:1-13[2017-12-11]. ht-



VAL

VR TR ML 5 B K R DR S ]

2018 4F55 1

[14]

[16]

[17]

[18]

[19]

[20]

[21]

tps://doi. org/10. 1080/19392699. 2016. 1267639.
HUANG Gen, LIU Jiongtian, WANG Lijun, et al. Flow field simu-
lation of agitating tank and fine coal conditioning[ J]. Internation-
al Journal of Mineral Processing,2016,148.116-123.
LI Jihui, MA Ligiang,LI Yanzhao, et al. The flotation process with
high intensity conditioning and cleaning for fine coal [ J]. Ad-
vanced Materials Research,2014,1010/1011/1012:1636-1639.
GUI Xiahui, WANG Yongtian, ZHANG Haijun, et al. Effect of
two—stage stirred pulp—mixing on coal flotation[ J ]. Fizykochem-
iczne Problemy Mineralurgii—Physicochemical Problems of Min-
eral Processing,2014,50( 1) :299-310.
SUN Yawei,ZHOU Anning,ZHEN Li. The progress and review of
fine coal pulp—mixing technology[ C]//XVIII International Coal
Preparation Congress. Cham ; Springer,2016:371-375.
e M R, XU K, A6 S 5 A e A A R T S A
FELT]. HEm244],2012,37(2) :301-309.
GUI Xiahui, CHENG Gan,LIU Jiongtian, et al. Process character-
istics of heterogeneous fine slime in slime flotation[ J]. Journal of
China Coal Society,2012,37(2) :301-309.
TERSG, Doas, sk fes 45, VR TRl AR b A Y el 5
BESEHLEEL )] BSR4 ,2015,40(3) :652-658.
YU Yuexian, MA Ligiang, ZHANG Zhongling, et al. Fine slime
entrapment and covering mechanism in slime flotation process
[J]. Journal of China Coal Society,2015,40(3) :652-658.
YU Yuexian, MA Ligiang, CAO Mingli, et al. Slime coatings in
froth flotation: A review [ J ]. Minerals Engineering, 2017, 114
26-36.
YU Yuexian, MA Ligiang, WU Lun, et al. The role of sur-
face cleaning in high intensity conditioning[ J]. Powder Téch-
nology,2017,319:26-33.
ZEPR, XM K, =] /IR, A5 9 0 o R R A R R 0T 5
(37, A M 224, 201,40 (1) :133-139.
LI Zhen, LIU Jiong Tian, YAN Xiaokang, et. al. Research on
the characteristics of stirred pulp—mixing in the flotation process
[J]. Journal of China University of Mining & Technology,2011,
40(1):133-139.
Tyt FEIE, 20, A5 BRI RO R B OE A S N
[J]. A E 224 ,2012,41(2) :315-319.
MA Ligiang, WEI Lubin, LI Jihui, et al. Study of theory of effi-
cient coal slurry conditioning and its application[ J]. Journal of
China University of Mining & Technology,2012,41(2) :315-
319.
R XK WMR. PRIk
#7111,2009(10) :5-11.
LI Zhen, LIU Jiongtian, CAO Yijun. Review on the technology

IR EAR R T]. &8

of mixing and slurrying in flotation process[ J]. Metal Mine 2009
(10) :5-11.
SOMMERFELD M,ZIVKOVIC G. Recent advances in the numer-

ical simulation of pneumatic conveying through pipe systems

[22]

(23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[ M]. London; Elsevier Science Publishers,1992.:201-212.
L3, A T A T 0T D)5 BE X U U 1 1 5
W[ J]. A4 ,2013,38 (1) :140—144.

MA Ligiang, WEI Lubin, JIANG Xinghua, et al. Effects of shear-
ing strength in slurry conditioning on coal slime flotation [ J .

Journal of China Coal Society,2013,38(1) :140-144.

RAFAE IFE M. BRI BT AL A R AR, 1989 :62-63.
ZEYR XK, BN S IR SR AL Y [ R AR [T ]

MR 2E4,2011,36(3) :502-506.

LI Zhen, LIU Jiongtian, CAO Yijun. Review on the technology
of mixing and slurrying in flotation process[ J|. Journal of China
Coal Society,2011,36(3) :502-506.
SRR, R 5. R A Al 2 KON [
ol H i, 2001 :11-20.

B AT, ZE 30/, B ILAL 1978 AF S H [ M]. KHE KRR
2FHREE 2004 :342-343,

PRI A B BT A, AR AL T AR B i AT AL ik
[M]. db3T 06 4 Tolk H A, 1960 :278-279.

WA, AR AR, S 0 XY RS AL R A% T AR B 6T
BT I]. BT 2008 (4) :60-61.

YANG Yuhua,ZENG Fuyang, SHI Jun,et al. A brief analysis of

M. dbst: A

working ‘conditions of XY type slurry pretreatment[ J]. Coal Qual-
ity Technology,2008 (4) :60-61.
TRALAR, R SE R B TAL B AR IO 25 G PR [T ] U
$77K,2011(5) :65-70.
e, TR, 25/ A 45 M-COL2100 238 i BUR AL 7] T
A BRZS Rl R[] AR, 2008 (5) :39-40.
MRE R, E AN W H A M-COL REEHE R [T].
RRHR 2002,30(10) :30-31,49.
LIN Yiyan, WANG Zili. Application of Japan M—COL system to
improve floatation result[ J]. Coal Science and Technology,2002,
30(10) :30-31,49.
MBR, RAE. XIM-KS RFITFEHLG LA TS B
[J]. BHEER 2015 (1) :27-31.
WEI Changjie ,SONG Yunxia. Study and application of minerali-
zing device used on XJM—KS series flotation machine[ J]. Coal
Preparation Technology,2015(1) :27-31.
AR, A0, T—H5, 45, PS RN TALBRAR[ 1], S5
$77K,2008(3) :53-57.
ZHAO Shuyan, WANG Weiwei, YU Yidong, et al. PS series coal
slurry preprocessor[ J]. Coal Quality Technology,2008 (3) :53 -
57.
PN G5 A — Ik OB T AL B B IAFFE [ D
EEch%ﬁ 2012.
TOME, Eh 5, ), A YR TR TR R B 5 s A S

[J].J:%ﬁiﬂf,zom,%w) :109-111.

LI Jihui, MA Ligiang, CHENG Gong, et al. Research progress

1. R LB

in coal slime flotation and slurry technology and equipment[ J].

Coal Engineering,2014,46(9) :109-111.





