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Interactive Effects in Mineral Flotation Process
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Abstract; The main reason for the difficulty to separate different minerals in complex ore system is
that the dissemination size of useful mineral is too small, and the intergrowth relationship between
useful minerals and gangue minerals is too complex, so ore must first be finely ground to realize dis-
sociation between the minerals, which, however, results in mutual covering between minerals and
sliming phenomenon of ores, and then the interactive effects of mineral flotation happen and lead to
the mineral separation being very difficult. The interactive effects of mineral flotation mean the in-
fluence of the adsorption and surface conversion of more than two minerals on flotation separation in
the complex ore flotation system. In order to achieve selective separation of useful minerals in com-
plex minerals system, the interaction laws between minerals must first be found out, and then the
methods must be sought to eliminate the interactive effects among minerals; and ultimately to im-
prove the separation selectivity of minerals. Recent research achievements about flotation interactive

effect law of complex iron ore, magnesite ore and tungsten ore system were described. The crystals
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chemistry and surface physical and chemical mechanism of flotation interactive effect of various

minerals in different types of complex ores were revealed. Methods of weakening or promoting the

interactive effect among minerals were put forward. Then a theoretical system of flotation interactive

effects for complex iron ore, magnesite ore and scheelite ore were established.
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Fig. 1 Effects of siderite on the floatability of hematite
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Hi &l 6 RN, 460 2 A1 b B R (e 22 e R
b AR ZE B 5y B A A1 ST, [ A PR G
SER AT, ARL 2 A ] RS  RURL A S LA
ER L RECEEN A B A A AR 25 B
BRI BRI, 55— s A ek g
VESR, ARG Ca® R Mg 23 5 IR 7 R S 4 1A 5] A=
JMER PR DUIE , THAB IR W RS AGR A T, 2
RZE B0 TR L IR

2.3 XEWMBERRTE

SHMP & Ca®* 55 7= W i /N T 5 g™
S5 TEI TR , TR LS B = A I R s O T
SRR, AT LAVE 22 B T R B 5 r A R 78, [] g 7S
IRBERR AN BL A 73 BOROCR . VB &I, TE%n SHMP
R VRRETRNIR | 2 A %) ZEBE A 7 8 I sk
ZARGEE B IR B NS SHMP B4 R
BT, —0.067 +0.045 mm Kidg [ 5 AH -0.1 +
0.067 mm RLHEELER MR F IR . 2
WFFERI, SHMP 1104 73 HGR — € 72 B2 b REAZ HIl 55
25 A W B 58 i S L, IR PR A 0 W ) 22 B 0
VERIASFISZ MR, A F) T SEBRET 1 731

3 AN AR S BN

ERqE ISRt VET = W ISE N | T DA
IR 2%, FLCATRLBE AN SR M 0 R P
575 ik A RV A A PR, XD A A R
VR RMEXT 3 88 L JC i 7 HT 84 25500 A1 E AT
AEEA BT B IE =P, 1 O PG ) 2R
REIKA S A Z MAE A TR . H AT
XTI =R 0 3 B — AR A R S B
TEREZN R, T8 4% bR AT X B 07 7 20 19 52 i HIL il
FARPERIBT TR RT D o I, A1 AT 8] 52
SN PR AR B, SR 80 P A 4 ) S LR S 0 1
RS2 MR R S AL BEA T AT

3.1 ZHEZIMME

53 LATH B RN e S A WSS s i %
R PR RS AN 7 R

B 7 SR, TR AN R AU B, 7 pH = 8.5 ~
12..0 385 [l N 7 fif A 6 180 s ZU A3 il e A 5+
T ARG, pH > 10 J5 75 fif A % S A R AN
AT HIVE o A B 5838 2 B0, Yo IR B A 4 WSO st
TORIEAR 5 X5 850 35 AR A FH TS 25 X 1 430



34 N7 A6, 2 A P e At B S LR R ©59 -
i —— e — 7 2R RS A 3 ARG T 185
o R ORI, I EL 55 3 BT AL BLELAR IZ (3

= g —0O— HEA(2.5 mg/L) + NaOL
[ | —o—NaOL
= 5 —A T R 25 mgl) ++
= 0F | w1+

0 40— o
-

1 1 1 1 1 L
85 9.0 95 10.0 105 11.0 115 12.0

E7 FHRAXBET IFERZME
Fig. 7 Effects of calcite on the flotation of scheelite
A W BRI 5 DAE R Rl ORI B BB gkt
ELE A R AR A P, 05 8 5 R e AN X
3.2 XERNFENIE
TR AN XS RS0 77 0 [T WO R A R mi 4 4 8
FiR .

—— S0 REF2.5 91)
10 —e— H45H

% 1 2 3 1
BRI A & /(10 mol- L)

8 MEBMAEXNAET URAHA + 85
BEY HBEET EREZIE(pH =11.0)
Fig.8 Effects of sodium oleate concentration on the
scheelite recovery in presence or absence of calcite

HITIRATAATAERS , FES A (0] 3R B AR 4
BT R R, 24 9k R AT R ) 2 x 107
mol/L Ji5 FE5A ) [l SR A IR B e i B, 7 M A
FEAERT , B R 5 FH A2 5 B9 1] Wi 23 10 5% ¥
SN, SO D7 A B AT [ AR Y R T L B
R B S I T i3 , by b el L, O A Ay R B
TE FE R B 1 A AP 1 500 [l AR o

Tif A X AR R 2m g LR LR S
A T AT RURLAE 118 2 T 5 AR A
BT 5 TSR A A B SOV, (B R L) |
7 R A URE 23 BT S P T B WG sl 2 i
J3 T A R R T T R R I TR
WFTER I, BT A SR R B 7
fif 1 S I 2, RS TSR IR /PR A

FMFE A TR R AR S B T AR AR, i 1
K BURBRAR X VS84 — E WAL VE D), J7 % £1
FURL I ARG ILBEE LA BERE & 7 i i 2
FVES A (DA B 2 3 0, A 7 ik A 0 i T A
ST A T 30 B A8 D5 g A X A A T S 4 1 1
Mo ST Al — & S e, HEE I i 5
B E™ (1SR SEIAT e -5 74 B e S P
P
3.3 ZEXMAEKRAE
AFRH LT 2 24 ( CMC) Sy iR 450 I, BT M
XS FEE RN A 9 R

100

—A— Calcite
—0 Scheslite o
—#— 95% scheslite I 5%ocalcite o
801 o
S e - B
=
< OF
g
2
8 a0l
~
A == -4
20 P11
& CMC: 10 mg.
S Sodiumoleate: 1.0X 10 mol/L
ol L L L L L
0.0 02 0.4 0.6 0.8 10

Na,CO, concentration / ( 10°mol-L™")

B9 mERNXT CMC I R AR NE
Fig. 9 Effects of Na,CO, on the depressant
effect of CMC

HIPE 9 n 1, CMC A7 AE I A5 5 A7 i A7 114 (2]
e 3R BRI Gk P 10 38 TR AT S 1 3, (EL 4 2 [m]
WeRA A W22 5% 0 JaiR B, CMC 7E 75 fif 1
VAR L AR S B T VR T X VS A iR 2 A A
s B BT B BE 34 I, 5 fige 47 %o X A5 00 (R 2 e 128
W, DA BR IR BTH BR 1 5 kA v e S B
Xf CMC ZEFEPERY I . Ik, CMC A 3 4 50 I, flk
PR EPIIVE T TR R 5 ik A X BT B8 B2, SR A A
1 e e 3 Sy S A TS (L P A o 22 2 R A1
CMC X5 fige A7 B A5 T, BV R 4 A Sre HEHT 4
I pH {ELIN R 25 5 FH S04 Pl B A IR i, O HL
i TR 1M 114 P8 o7 A% 42 il

4 Gk
(1) S8R BT B A, 7T 1A 00 55 o

B R A TR 22 BT PR R TR D/ N RO S T
ZRME ARG BIBER , 32 = BRA™ 1 7 e 45 h8



.60 - s SRS |

2018 4

(2) 4R = A1 b B AR 22 BB 3R 0, 11 241 KL
RN Dy AR A SESR I, WA ZE B T [
I, T AT AR Ca®"  Mg™ " L 22 BRI IR 28 4l
Wil o BIFFERR I, M i 9 TR 1 DA 2 BIGH) mT H)
5353 W% 55 5 1) R L, A R T 0 1 11 0

(3) Pyl iFPEAR I A R
W5 S kA B P B D DR BN DRI
FAVIE, 7 A7 B G A 1) 5 5 3R] AR 1 29 40 A [l
AT ) 7R 0 R, PR A T D A0SR A
P it T APV 9 8% 88 1 A e B3 DAY T o ik
SE AN , Al 5 S B RO T 0

S 230k

(1] Ep7 b, B, Wk 4r, 55, PR 0R 2 rh i ) 58 B2 W 1)
WFRIRL C 17/ b E R R H AR A 4F i 5 e 2. Jbat .
B4 ol it ,2012.

(2] EpUT 0, b, B 538, 4. BT 0 W ie w58 A =0
MR o> B R BRBER [T ). B & JE R &
43),2013(s1) ;146 - 150.

(37 TRMT, XMWY, B0 0T, 3. AR L &5 ik R R XE LR 2R 11
SRR L AW5E )] @891l ,2007,37(9) :62 - 64.

(4] WSS, B0 0A0, A7 . T AR R ST I AR e [T ]
TR R AR B AAREERR) ,1982(3) 128 - 35.

[5] Fuerstenau D W, Z=ibg . JH BT U) 2L BEFIEAR TR HE 32 R
MR I E B (T ], EAN R e, 1993
(3):1-6.

[6] TRERE, HRhE, KR W], 48 O RL AE4R -9 PRk
ML ] A 4 Ji 241k, 2001 ,11(4) 712 - 715.

[7] Efite, BR2ete, il 1, 55 BB % 4tk 48 ik R 25 1
YorEAT R 1], i R (B AR ,
2007,38(2) :238 —244.

(8] ERJT AL, B, XN, 48 ZR BRI S BRER KT 1 A
gk Tl [ J]. 486710 ,2011,40(8) :64 - 67.

[9] FidgZ&. Fhim oy e B R i LM ). J65 16 4 Toll AR
#t,1992.

[10] &%, mok, BT 8, 45 FRIEXEVE B 1 T IR T Y

PR B RS m[ )], &8 # 1 ,2007 (1) ;1 -6.
[11] ZgAfg, B A, k4, 4. 43800 0 38 LU S R B A 1
SRR [T]. 4891l ,2012,41(5) :63 - 66.
[12] Luo X M, Yin W Z, Wang Y F, et al. Effect and mecha-

nism of siderite on reverse anionic flotation of quartz from

hematite[ J ]. Journal of Central South University, 2016,
23(1):52 -58.

[13] kM. hEZES0™ BUR 5 A %[ C1//2006 H[E
AR E AT ol 2 B 4 [ E A in 0 P AR 28 i
xR ARG B AT Tl 2 7 , 2006 :6 - 8.

[14] Kvarla J, Kmet S. Non - equilibrium electrokinetic prop-
erties of magnesite and dolomite determined by the laser —
doppler electrophoretic light scattering ( ELS) technique.
a solids concentration effect| J]. Colloids & Surfaces A :
Physicochemical & Engineering Aspects, 1996, 111(1 -
2):153 - 157.

[15] Anastassakis G N. A study on the separation of magnesite
fines by magnetic carrier methods[ J]. Colloids & Sur-
faces A: Physicochemical & Engineering Aspects, 1999,
149(1 -3) ;585 - 593.

[16] Botero A E C, Torem M L, Mesquita . M S D. Surface
chemistry fundamentals of biosorption of rhodococcus opa-
cus and its effect in calcite and magnesite flotation[ J].
Minerals Engineering, 2008, 21(1) .83 -92.

(17 ] 22K BT 8 Wk, 55 28R 0 1 2 A XA 877 B 1Y
MY ] ARAE R 2z 24 ( FAR B4 RR) ,2017,38(4)
557 -561.

[18] Yao J, Yin W Z, Hou Y. Effects of solution chemistry on
the flotation of magnesite, dolomite and quartz with sodi-
um oleate as a collector using SEM analysis[ J]. Research
Journal of Chemistry and Environment, 2013, 17(7) .44
-49.

[19] Yin W Z, Yao J. Influences of interactive effects in the
flotation of magnesite with sodium oleate as collector based
on solution chemistry[ J]. Research Journal of Chemistry
and Environment, 2013, 17(9) . 76 - 81.

[20] Wk S YRR R P Y s HAREZ [ D],
TEBH AL R%,2014.

[21] GaoZ Y, Sun W, Hu Y H, et al. Surface energies and
appearances of commonly exposed surfaces of scheelite
crystal[ J]. Transactions of Nonferrous Metals Society of
China, 2013, 23(7) :2147 -2152.

[22] Yin W Z, Wang J Z. Effects of particle size and particle
interactions on scheelite flotation [ J]. Transactions of
Nonferrous Metals Society of China, 2014, 24(11) :3682
-3687.

(23] E208. 5 FexEAL B 45 I 16 20 2 1 5 Ak S HEmL B
WFFELD 1. L AR AL R, 2015.

S| E A R IE, Wh 4, 5. B iR R e A B [T ). 0 R S5 R 2018 (3) 155 - 60.
YIN Wanzhong, TANG Yuan, YAO Jin, et al. Interactive effects in mineral flotation process[ J]. Conservation and
Utilization of Mineral Resources, 2018(3) :55 - 60.

¥R ML - http ://kebh. cbpt. cnki. net

E — mail : kebh@ chinajournal. net. cn



