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Study of flotation column gas holdup and influence factors to slurry separation

ZHANG Min'?, LIU Jiong-tian>, ZHANG Jian-giang’

(1. State Key Laboratory of Pulp and Paper Engineering , South China University of Technology, Guangzhou 510640, China; 2. School of Chemical En-
gineering and Technology, China University of Mining and Technology, Xuzhou 221008, China; 3. Zhengzhou Research Institute, China Aluminum Co.
Lid. , Zhengzhou 450041, China)

Abstract: Pressure difference method was used to monitor gas holdup in flotation column. The influences of circu-
lating pressure, air flow and frother concentration on gas holdup and the influence of gas holdup on slurry separation
were mainly studied by Orthogonal and slurry flotation experiments. The results show that frother concentration is
the most important factor that could affect gas holdup, and air flow is the second, and the circulating pump pressure
is the third. The recovery and ash of cleaned coal increase with the increasing of gas holdup in a certain range, so
the quality of cleaned coal decline. When gas holdup is 24. 17% , the recovery of cleaned coal is 87. 35% , and its
ash is 10. 02% . With the increasing of circulating pressure, the cleaned coal recovery increases, but its ash de-
clines slightly. The gas holdup can be used as a reference standard for regulating the mineral separation indexes of
flotation column.
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Table 1 The experiment results of flotation column

PEI R E LR/ E HiHE™ KEBEIR M MR
B J1/MPa (m*-h7") (mg- L") /% /% 5/ % /% 5/ %

SEE 1 0. 150 0.4 2 9.99 42.17 5.45 57.83 20. 58
S 2 0.150 0.6 4 17.78 78. 19 8.69 21.81 33.96
SCH 3 0.150 0.8 6 24.17 87.35 10. 02 12. 65 43.06
SEYG 4 0.175 0.4 4 13.47 56.72 6.11 43.28 24. 80
LGS 0.175 0.6 6 20. 68 84. 47 8.39 15.53 45. 80
S 6 0.175 0.8 2 14.93 65.42 7.10 34.58 27.63
SeHy T 0. 200 0.4 6 15.28 74. 86 6.79 25. 14 36.28
SCH 8 0.200 0.6 2 13. 69 58.94 5.35 41.06 26.91
Y 0.200 0.8 4 17.45 76. 48 7.57 23.52 35.76
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Fig. 3 Relationship between frother concentration and gas holdup Fig. 4 Relationship between gas holdup and cleaned coal

2 2 NI ZE I TEE RS R 3 L RS 72 AR MR o BEAT 0 i Bt , S9fEL L, 2, 3 3Rk
PERAY 3 AR R 2 TR, R EA DR A R EESE R A R, i H X5 AR RK
SRRSO FIREA B BN, FER 2, 3 DRI BRI 2 RO 7 S R AR 0 14 32 T A
Al BRI, B R AR I IR, RO REEZ R, (R, FERIE SRR, R
BRI, N P EO B TR PRI RS2 A, BEE PRI R, KR R R. it
W, RS A B R R, KRR AR . 3 ) A OOS S R Pl i, i Hoadk 25 e o 2 B it 3h
F AR AR, SO R i TR RN, I BN BB B (GRS 1
D, SRR NSRS, B RA U S i i SR AR .

3 & it

T - WA ORI A — Rl B B o A AT, BRI GIRE TR, BIA TR



826 #H % F 1’ 2009 4% 34 %

x2 WmMESW
Table 2 The range analysis
- RT3/ % KR 53/ % LIRS/ %0
TEIRET) AR REIRIE TEIRE ) P TR 70 VR PEIRIE TS R IR VR B
W 1 69. 23 57.91 55.51 8. 05 6. 11 5.96 32.53 27.22 25.04
Y{H 2 68. 87 73. 86 70. 46 7.20 7.47 7.45 32.74 35.55 31.50
{3 70. 09 76. 41 82.22 6.57 8.23 8.40 32.98 35.48 41.71
&= 1.22 18. 50 26.71 1.48 2.11 2.43 0.45 8.33 16. 67

L. G BESEIEERE T | R R Y e R TR R A AR AR A A AR T SO 1 R
W, BB AR A SR AR B — D25 R, DY e — AR T ik

(1) B FEEA BT, VB, ARG 2, USSR I e R R,
Bl—EWSL G, BEMSE. AN[RLEFE ARAE RRR BEAN].

(2) HERDEFE AR, X TERA—ENREH, BAETRRERATER.

(3) EFPE IR T E R A R, RN GRS BEE I IR, R R K,
BER, REREB A BT TR, KRR 3.

(4) fE—EWRA, FETHEROHER, BRI, BRI W Z K, B TR
MR N 24 1T% ), KEHEF=5 N 87.35% , K&K 430 10.02% .

S
(1] i, gk f, XK. s B A [T]. Beadi, 2008, 33 (4): 431 -434.

Li Yanfeng, Zhang Min, Liu Jiongtian. Packing mode and optimization of flotation column [J]. Journal of China Coal Socie-
ty, 2008, 33 (4). 431 -434.

(2] Z=pEdg, 5k 8 XK. TR ARSI E ROIE [T]. R EORS AR, 2008, 37 (2): 255 -258.
Li Yanfeng, Zhang Min, Liu Jiongtian. Study of gas content in a sieve packing flotation column [J]. Journal of China Univer-
sity of Mining and Technology, 2008, 37 (2). 255 —258.

(3] XK. e - S S HuE i etk Rl & orse (D] dbat. hE PR (deat), 1998.
Liu Jiongtian. Study on cyclonic static micro-bubble column flotation and clean coal preparation [ D]. Beijing: China Univer-
sity of Mining and Technology ( Beijing) , 1998.

(4] XUMR. BEUR - A RORAE S IR ROV (Z—) FEPIEEOR SHER - SO % Ik [T]. WHRHOR,
2000 (1) 42 -44.
Liu Jiongtian. The separation method of cyclonic-static micro-bubble column flotation and practical application: Part 1: Column
separation technology and the separation method of cyclonic-static micro-bubble column flotation [ J]. Coal Preparation Tech-
nology, 2000 (1), 42 —44.

[S] XK. T — A RO Ik MO T (Z00) e 135555 85 S et A B L] [J]. 2EBEEAR, 2000 (4):
1-4.
Liu Jiongtian. The separation method of cyclonic-static micro-bubble column flotation and practical application: Part 4 cyclon-
ic field separation and strengthen recovery mechanisms [J]. Coal Preparation Technology, 2000 (4): 1 -4.

(6] XUMK. Few - FASHOEAE I i OV (ZT0) AEZM e RV SRR — S A RO e IR [T]. e
A, 2000 (5): 1-4.
Liu Jiongtian. The separation method of cyclonic-static micro-bubble column flotation and practical application: Part 5; Column
separation equipment serialization and large cyclonic-static micro-bubble-flotation bed [J]. Coal Preparation Technology, 2000

(5): 1-4.





