55 36 4555 2 1 n W L B K % ¥ &
Inst.  Tech. Feb. 2014

2014 4 2 A J.

Wuhan

Vol. 36 No. 2

NEHE 1674 - 2869(2014)02 - 0025 - 06

PURE A5 293 PE ITFORE TR B 7 a0 i 5 119 5385 i

YL RERNH L AR
(1. AR ITARKRFHIEH 52,4 KL 430074;
2N ITERHUFTIELETRT(RXIAEKRF) . H XX 430074;
.ERFRFRATFER. HI F K 43800054, #b 5 AL TAT L2, #93k &, 430071)

T OE BB BURL Y S G 1 L 2450 8 L e 21 A 6 o 1 b AR B B SR AR ORI D RS BB EAT T R
GEWES. AR R U RLAR g — 65 pm (/N BRI R AT S A ) T RCTE L . AR BB RUE R ORI T ORI 1
WA 5 52 5 24 700 RN T 400 50300 240l o4 3 O B 55 0T W O B IR, B A B A (5K B 36, 1400 . B IRy
96. 10 %6 5 24 57 2 181 5K 3 e A1 A 1 5 245 790 X Wl 1™ 0L 09 962160 5 388 3 Y00k W 8l b £ AR 29 K 3% il 1 A £ o I

e B SR IEAT T 07 I X VR ML AT T e,
KB B0 ROIFBE I BEMLIE
FESES:TDI23 X HERFRIRED : A

0 5 &

T E B BT 80040 LA AP T b IRk AL, 2T
R DTG AT AR L T BT TR R g
HA AR ity (A 22 S BT DR AL A T e TR AT 0
8 AAIRE 300 L B A7 REERT Tl AL FI .

TREE I PR ah A0 B R A T ik Z
— ARO[ L FF e AT 20 Oh DR B B
SV IE SV B AR T 2 T AR K
WA A0 2 RS 2% » 3 LA = B K 0 DAy 8 Jo i
B BB PCA FURE A5 BB B A R TR
T FRR T A0 A9 R R DR SE 1Y X T 45 R 41—
JBeoR S 18 T2 ek RO A SR IE PR 8 T2
TEE B Jo Wl A A DU SR BCIE B 9 3 XU S 7 ok T
ST AR R AL R 25 R T A R
Jo A R P 36 2% F AT O X T T 0 24 R PR 3 A%
(95 00 SC IR A B 20 L (EL X TR T e AR Y AL
I TE A AN . AR 308 1 O T W 0 OB RS IR
U7 R <5 5 1 245 5] #9237 33 - A CHLB D LA
L 2T 9k 1 0k 24 50 % B A UKL L Bl g £
(Zeta HLAL) (Y 5E M+ OH 45 /18 0F 6 1 FE LB fe 28 42
P e AL B A

| EWES

L1 B® #
S BT BT 2 5 Sy ) A DR R B L e R

S HHE:2013-11-21

doi:10. 3969/j. issn. 1674-2869. 2014. 02. 006

s 1 A1 0 B AT R SR L B AL BT ALk 1 BT
AR NFR 1AL 3 R BT AL AR T 2004 JE
R AL BT PR R D 515 JSTB B A, A H B
U 70 S L1 00 L RS B Ji A 5 T T

®1 BRUEEXLFAS

Table 1 Main chemical component of raw ore
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Fig. 1 Sketch map of flotation process
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Table 2 Hardness number of different mineral
composition of phosphate ore
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Effect of grinding on ore sample classification
w/ %
P, 05 MgO Si0, CaO

+70 21. 80 9.44 6.58 41. 25

PR —70+65 19.45 10. 70 5.70 42.71
—65 18.42 11. 11 7.30 40. 07

Table 3

FRE R/ pm

K +70 15.10  4.65  44.07  24.06
s —70+65 16.94  4.19  35.46  26.18
W —65 16.12  6.08  30.53  30.63
+70 12.18  6.56  35.06  24.44
K 11
—70+65 14.16  5.63  36.13  26.40
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—65 14. 82 64 26.95  28.17
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Fig. 2 Effect of Baokang phosphate ore particle size

on flotation result
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Fig. 3 Effect of Dayukou Tuziling and Heishan
phosphate ore particle size on flotation result
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Table 4 HLB value of flotation reagents
Zix&F  SDBS  Tween80  NaOL SDS
HLB {H 10. 64 15.0 18.0 40.0
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Table 5 Surface tension of flotation reagents
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Fig. 4 Effect of flotation reagents on Zeta potential of

Baokang phosphate ore
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Fig. 5 Effect of HLB value on flotation result
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Table 6 Effect of compound flotation reagents

on flotation process
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Table 7 Effect of new inhibitor on flotation process

— J,F:ﬁf ERA %bf ‘%ﬁ)" A Eﬂﬁ
AL/ Y W AL/ % PEERY R/ Y% R/ %
g 34.80  40.93  77.40  36.47
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Fig. 6 Sketch map of flotation process mechanism of
mid-low grade phosphate ore
PN 3 H AR 7 e 0 A TS X R
WA e AR 5 W OB R/ L2 50 S W B R
F8 B2 R 3 DR /N AR R /N 5 R R P A B 24 700
o VB R e % M A O O B TR 9 0 2 5T A K
TP A 5 5 AR R B R T B SR K T Gl R ) L B
RS ik 5 4 1 o1 (MO, CaO, S10,) 77 3 Hi Ok



%28

X >3, 4 UL RUST 5 24550 1 S0 X e e 3 1 e AR Y R TR 29

B HT YRS (P.Os) B8 7 77 2 M T R I
) 5t B AT Al 10 R A B T 24 ) 3 R AE ik
AP R 2 T L R AT RB AL I WM E A
W R 0k 2 1. MgO Al CaO b B o S AL 40 »
SiO, # P, O; NS ALK W 0 ) 2 1H
A7 75 8 55 (7 HL B O i, a0 Mg + 20H =
Mg(OH), .Ca®" +20H = Ca(OH), %. i i1 I
WIHEWN pH SR T 6 T P.Os 5 SO,
YRR PE LS L MR #E T MgO il CaO B8 M 48 b ¥
R AP FL S figE B R R A Mg™ ™ il Ca™ DT
MgO Fl CaO B 43 1) kL 2% T 45 1E H 47 57 A 1) B
BRI 0 24 500 0] 32 % B A R Y T R BT
B Ay b DT B 8 7 16 2 R A iR ke B
B R, WSS R ER T, E X R T2 A
T REARAFAR AT 1 7R 0k R T R S R Y R T
WA SE F 55 B2 M 1 BV 38« T I R0 1 T 97 326 3K
A U] 73X — AN /N B UKL I B AR 24 70 <
B Y B R ESCRE R N UKL Zeta
HL(EL AT LA E Y 5 R 0RE Zeta HL A7 (E AH G . 3
TIN5 G Zeta AT B R 32 18R A ) 1 JB0RE 5
250 R IR B B 2 R R BRI E T,
HVF 2 BRI A — i B, X UL A B 5 Zeta HL A
98 o0 R O 5 A AR 24 7 A 3 1Tk g AR, 2
TR T Tl 1 R 1 3 i) 2 394 6 A B R A e
1 HLB i 32 25 W 7 3 A0 i R/ R
R M. 3 TR A 1 S B I A Rl — 25 O F 5

3 & iE

3 3 AR5 AL 7 B 0K R SH I 3 24 7
e S P 2o R G R L AR AR 4598

a. NaOL I 45 08 FE 45 0T 8 0 09 L i 3% . B &
[ ORE TG T N T WA NS e iy S R NI ED SN 3
1B 5 5 1 T B SR AR IR

b. SR 5 A 25 700 0] DA B IF R0 L 2 NaOL
L5 SDBS 4 Jfi i [ 9+ IR A3 B, PR FESS B 0 P, Os
1 el i e 55 TR R AR IR AL 4 B ik B 77, 40%
M136.47%.

c. R 490 ) 70 B 0 T R B S T T 0k
R 24 2R AE A 410 ) 390 B o Tl ] A % T 3 45K
RAKF] 96.10% ,47.12%.

d. 3l i B BT Zeta B (7R TR ¥ 25 F)
HLB {77 3 1 8 R E AT 17 40 i, 76 % 77 i
PLEEEAT T8,

LS

A S S 0 M KAF B KX T A2 K 5 AT A

LENEUE LR R S AN L RS

e e ¢
[1] Abdel M. Physical and thermal treatment of phos-

(2]

[3]

(4]

(5]

L6]

7]

[8]

(9]

phate ores: an overview [ J]. Int J Miner Process,
2008,85(2) :59-84.

G n b 3 R BT BT IR A0 BR AL A 0 - 1. BT
PR ABEAC A= 7= (0], £3,2004(1) 1 1-4.

LU Ru-kun. Phosphorus resource of China and phos-
phate fertilizer production and consumption [ . P re-
sources and P fertilizers production of china[ J]. Soil,
2004 (1) :1-4. (in Chinese)

ST b AR L B LR B AR X K G TR Y
L] AL LA 5 0 T, 2005(5) :8-10.

LUO Hui-hua, ZHONG Kang-nian, WEI Yi-he.
Effects of synergism on the flotation performance of
apatite at environmental temperature[ J]. Industrial
Minerals and Processing,2005(5) :8-10. (in Chinese)
WA R BE Rk s LT ] 9 g5 A AL 1997
(6):13-16.

YANG Ao. YANG Li-ping. Mineral processing of
phosphate ore[ J]. Complex Utilization of Valuable
Minerals,1997(6) :13-16. (in Chinese)
RHAWE PREE L LA IRIR AR BRI R TR LA
WFFELT ] AL T4 7 5T, 2008(9) : 169-173.

WU Yan-ni, CHEN Nan, HUA Li-yan. Counter-
floatation technical study on carbonate phosphorite
[J]. Geology of Chemical Minerals, 2008 (9): 169-
173. (in Chinese)

Mohanty S. Optimization of flotation parameters for
enhancement of grade and recovery of phosphate
from low-garde dolomitic rock phosphate ore from
Jhamarkotro, India[ J ]. Miner Metall Process, 2002
(3):154-160.

Shuang H. Beneficiation of a dolomitic phospate pob-
ble from florda[]J]. Ind Chem Res, 1988, 27 (4):
594-596.

B H  H UG W N BB OB TR LA
(] AR T 45 0 1. 2006 (8) : 8-10.

GE Ying-yong, GAN Shun-peng, ZENG Xiao-bo.
Double reverse flotation process of separating phos-
phate rock[ J]. Industrial Minerals and Processing.,
2006(8) :8-10. (in Chinese)

JETE S H BB E A BUR S A R D
AR W75 AR 1995(1) . 5-7.

TANG De-shen. The result and pilot-scale test of
heavy medium separation technology of Yichang
phosphate mine[ J]. Complex Utilization of Valuable
Minerals,1995(1) :5-7. (in Chinese)



30 R TR K22 %36 &

Effects of particle size and reagents properties on flotation of collophanite

LIU Shao-wen'** ,MENG Jun-rong'** ,CHEN Wen® ,PAN Chang-lin'
(1. School of Chemical Engineering & Pharmacy., Wuhan Institute of Technology,Wuhan 430074, China;
2. Key Laboratory for Green Chemical Process of Education(Wuhan Institute of Technology) , Wuhan 430074, China;
3. College of Chemical Engineering, Huanggang Normal University, Huanggang 438000, China;
4. Phosphate Chemical Industry Association of Hubei Province, Wuhan 430071, China)

Abstract: A systematic investigations about Hubei Baokang calcium phosphate ore and Dayukou silicon
calcium phosphate ore were made by grade flotation, reagent contrast and combination flotation analy-
sis. The results show that the small phosphate ore particles of -65 um after grading are beneficial to re-
verse flotation,and the reverse flotation effect of Baokang phosphate ore is better than that of Dayukou;
both complex reagent and acid inhibitor can improve the flotation effect of Baokang calcium phosphate
ore;finally,the grade of phosphate concentrate reaches 36. 14 % ,and the recovery rate of phosphate is
96.10% ;the decrease of reagent surface tension can enhance the reagent wettability of phosphate ore
particle. We also analyzed the flotation process efficiency and discussed the flotation mechanism through
measuring zeta potential and hydrophile lipophile balance number.
Key words: phosphate ore;reverse flotation;flotation mechanism
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