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Carrying capacity and axial distribution of gas holdup in coal column flotation

LIAO Yin-fei,LIU Jiong-tian, LI Shu-lei

(School of Chemical Engineering & Technology ,China University of Mining and Technology ,Xuzhou 221116,China)

Abstract; In order to optimize the capacity and separation performance of column flotation equipment, pressure differ-

ence method was used to monitor gas holdup in flotation column. By adjusting the feed rate and feed concentration, the

variation of carrying capacity and gas holdup profile in the axial was analyzed, with their internal relations and effect on

separation performance also investigated. It is shown that the axial gas holdup increases from the bottom to the top

when the feed rate is less than critical velocity. But it is opposite when more than or equal to critical velocity , which

decreases with the increase of feed concentration. Increasing feed rate , the carrying capacity fist increases and then de-

creases , whose inflection point just is the critical velocity. The feed concentration increase can help improve the carry-

ing capacity and the combustible recovery within a certain range. The carrying capacity prediction model is proposed

with the squared correlation coefficient R*=0. 873 ,which achieves a relatively high fitting precision.
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Fig. 1  Schematic diagram of experiment device
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Fig. 2 Effect of the concentration and feed rate on the axial profile of gas hold-up
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Fig. 5 The relationship between dry slime quantity in the

feed and the combustible recovery

2.3 AEBENTNIRE

VR e AR RE S AT LA A

C.=p,J, (2)

K, C, AREBE ST ;p, AH L IEHVE L J, WA
RN

PRG-I (E 6) g Bk . @ At
TR, R RAR /N @ BA0RL E T & 1Y
SWRE;Q R ER A RZE 50, <

Ko wbSRE
Fig. 6 Schematic diagram of mineralized bubble

AL R
Kin,Vp,

pl

3
V, + KV, 3)

Py =



1446 #H % F 1*® 2013 445 38 %
md; 1.8
" 217} 4) 0.996x-+0.009 *
= L »=0.996x+0.
1 ! . £ s
V,=—_—md (5) EE
» p =14t
v, =, (6) gt
1.0 ¢

X, n, N RECH v, MO R v, SR K
Hip, d, WKL T4 % BRI B AR d, R
HAZ,
= (4) ~ (6) A (3) 152
K, md
B d, + K:J:irpdp (7)
83 d, KT K wd,, 5T LTS B 7T
FRH

Py,

K, md
p, =~ (8)
B (8) A (2) 153
B Klfrrdppp
€=, (9)
AN EA S EWSER LR TERN
d, < Ji (10)
Hr ¢>0.25, REBESI KRN
C, =K, Trdppp];'q (11)

TEVEIRE IR IEH TAEE N, #RMHEN 1.5 ~
3.0 em/s, (1) FE ¢ BEE T 11 LR RE
EES )

C,=Kdp, (12)
X K=7K,

TN BRSER AR LU dy, BY dy, 6o, B
TR 80% B 50% RO, AHXTI TR kR TR
(R E AL, BE T gy R RTF AR . AR AR
WFFEASCHRARIE " K B 0. 03, F T3 se iR 2 g
F1o PRI, B Sy IR AT 7 10 1) R 28k A ) N A
H

C, =0.03dyp, (13)

K BT—-9300 HT G E 43 A7 {3 52 K A5 11
P AL dyy , FF38 1 /NP7 U0 IR 0 00 o S 0 - 1 9
p, i ds, M p, {RAS(13) HEATAREAE S AT, Ay
U b XU AR (%) U0 R R AR AR 0 (X
ERE RN 7 Fis

NP7 W LU B s LA S A e B
ELEETM, FOMAE 550 (I A W) & et LA i A
KRBV R =0. 873, AR ZR A 1 LA AU 38 3 T 5%
o B TR

1.0 1.1 12 13 14 15 16 1.7
AR ARSI e (h e m*)™)
Pl 7 ARSI (5 X (R Y PR

Fig. 7 Comparison between the predicted of model

values and experimental values
3 & it

(1) S5 8l 1) 43 A7 Bl ARV B R A8 1k 1Y
AN 24 BRI S SR e Rl ) b MRS &8
TREBAR YR I A s 2 3t el 8 2 i B sl sk LA b A, <
SN ) oA A A RS B T AR U/ s B
AR B (1 T i, A 300 A I A A s s R
P BRI ) 43 A 0 1) 32 R R Ay e e R sk B T
FE TR R R AR TR

(2) AERRE ST 52 A w40 A | ARE A
FERSEZ R - Bl A KL (0 36 K, AR 3R RE 7 Se s K
JE BN B3 s TE GRS E A ) 3 A e A 3 1 s
T, ARl ) o A R A T R kB
FE—E B N VR BE R T e ) T B A TR R 1Y) 7R 4R
BB RN SR JE 0 AT AR Rl

(3)IEH dy, IR KT HAE, HEF I E T
SRR AR V7 0 1 AR 2K R D TS AR | B 0L 4 R R
W e S5 A & MR BT R =
0. 873, TR TR 38 31] 1 448 v 1) FUIAR B3

Sk

(1] x| A, B2, 2/, 55 Ry B0 B o 14 07 2B X F SR [ 0]
MR A ,2000(1) :10-13.
Liu Jie,Lii Xinlei, An Xiaoqgiang,et al. Experiment research of flota-
tion on decarbonization from fly ash[ J]. Coal Preparation Technolo-
2y,2009(1) :10-13.

(2] %= MW HKE, LN, 5. FHTER -5 S ek s £
B HISLHREHIIEL ], 48 ,2009(9) :6-9.
Wu Bin, Zhou Changchun, An Xiaoqgiang, et al. Lab research on
bauxite by cyclonic static microbubble flotation column [ J ].
Light Metals,2009(9) :6-9.

(3] PR, AES 8 B A 2R 51 Ak K R B e it — S e i e IR [T ]
FEHEFAR ,2000(5) :1-4.
Liu Jiongtian. Serialization of column separation equipment and large
scale cyclone-static microbubble flotation bed[ J]. Coal Preparation
Technology,2000(5) :1-4.

(4] WH, XK, 2 4R, 45, B - M RO iR AL & S



%8 4

BTG IR R R ARRE T 5

RS nFE 1447

HRVFFELT]. P EG b R2E2:4)k ,2010,39(4) :617-621.

Hu Weixin, Liu Jiongtian, Li Zhen, et al. Research on factors influen-
cing gas hold-up of a cyclonic-static microbubble flotation column
[J]. Journal of China University of Mining & Technology,2010,39
(4):617-621.

A ARKME,FE R RS
[J].4J85 11,2008 (12) :116~120.
Cheng Yu,Song Yongsheng,Li Bin. Study on the factors influencing

=S A IS ES T

the gas hold-up of swirl injection flotation column|[ J]. Metal Mine,
2008 (12) :116-120.
kXM SR TR A A 28 B R R PR 2R X e
BRIBEFELT]. iﬁﬁ+%‘b¢,2oo9,34<6) :823-826.
Zhang Min, Liu Jiongtian , Zhang Jiangiang. Study of flotation column
gas holdup and influence factors to slurry separation[ J]. Journal of
China Coal Society,2009,34(6) :823-826.

W 5 B XK. R A SR SR AR [ 1]
?&,2008,33(4) .431-434.
Li Yanfeng,Zhang Min, Liu Jiongtian. Packing mode and optimiza-
tion of flotation column[ J]. Journal of China Coal Society,2008,33
(4) :431-434.
ZEGENGE B RV R TR R R AR SRS
FE R 22 4z,2008 ,37(2) :255-258.

Li Yanfeng,Zhang Min, Liu Jiongtian. Study of gas content in a sieve

TR+

packing flotation column[ J]. Journal of China University of Mining
& Technology,2008 ,37(2) :255-258.

X | IR 390 300 17 3 1A T AR BT 5 3 e A AR R e B i
LI BEFR,2002,27 (1) :97-102.

Liu Huansheng, Ou Zeshen. Area load of countercurrent flotation , de-

[10]

[13]

[16]

sign of flotation column diameter and height[ J]. Journal of China
Coal Society,2002,27(1) :97-102.
X | DR TR 30 TR S A PR S R [T R

#%,2001,26(1) :96-100.
Liu Huansheng,Ou Zeshen. Phase equilibrium and aeration rate of
countercurrent flotation[ J]. Journal of China Coal Society,2001,26
(1) :96-100.
Salas A U, Garibay R P, Alonso F N. Operating parameters that af-
fect the carrying capacity of column flotation of a zinc sulfide miner-
al[ J]. Minerals Engineering,2007,20,710-715.
Salas A U, Gomez P L, Garibay R P et al. Overloading of gas bub-
bles in column flotation of coarse particles and effect upon recovery
[J]. International Journal of Mineral Processing,2003,71 ;167 -
178.
Garibay R P,Gallegos A P M, Uribe S A, et al. Effect of collection
zone height and operating variables on recovery of overload flotation
columns[ J]. Minerals Engineering,2002,15:325-331.
Sastri S R S. Carrying capacity in flotation columns[ J]. Minerals
Engineering, 1996 ,4 :465-468.
gk SRR X R 5 TR AT VL VR A I 42 ) AR e i F
(7). B IHLKE,2010(19) :107-110.
Zhang Min, Zhang Jianqiang, Liu Jiongtian, et al. Study on detec-
tion and control system for foam layer of flotation column[ J]. Min-
ing & Processing Equipment,2010(19) :107-110.
Patwardhan A, Honaker R Q. Development of a carrying-capaci-
ty model for column froth flotation [ J]. International Journal

of Mineral Processing,2000,59:275-293.





