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Table 1 Kinds and properties of the collector used in the test

Reagent Species Molecular Relative
formula molecular mass
Dodecyl amine Primary amine C,H,N 185.35
D()de(:?f] lrimelhy] Qual(?rnary €, Hy, CIN 263. 89
ammonium chloride ammonium salt v
GE - 609 Ether diamine C,,H,;ON, 216
N - Laurel ethanediamine Polyamine C,Hy,N, 228
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Imm M pulp conditioning
2mmn pH regulator
2min nlubitor
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v v
Concentrate Tailings

RIS
Fig. 1 Flowsheet of the flotation
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Fig. 2 Effect of the dodecyl amine dosage on the recovery of
quartz and hematite
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Fig. 3 Effect of the dodecyl trimethyl ammonium chloride dosage
on the recovery of quartz and hematite
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Fig. 4 Effect of the GE - 609 dosage on the recovery of quartz
and hematite
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Fig. 5 Effect of the N — Laurel ethanediamine dosage on the re-
covery of quartz and hematite
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Fig. 6 Effect of pH value on the recovery of quartz and hematite
with the collector of dodecyl amine
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Fig. 7 Effect of pH value on the recovery of quartz and hematite
with the collector of dodecyl trimethyl ammonium chloride
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Fig. 8 Effect of pH value on the recovery of quartz and hematite
with the collector of GE - 609

N-Laurel ethanediamine: 10mg/L
—#—quartz
—@—hematite

Recovery /%

0

1 L 1 1 L
2 4 6 8 10 12

9 pH {EXT N -+ e b & — JHeiF e i 2 v A S R Bk
A [ECR B

Fig. 9 Effect of pH value on the recovery of quartz and hematite
with the collector of N — Laurel ethanediamine

76N =+ Tl sk & TR R b, pH (E X £ 0%
FIARERA™ A R AN 9 fr7s o R, Bl pH {EAY
This AT TR BT 14 [l i A A 1 B e s e
RS . A3EAE pH B 4 ~ 9 i [ P A] F PRy,
IR n] DAERE7E 78. 0% L) I (A BE pH (il — 25 Tt
i, ESCRIT IR R . N =+ ek & R AR AT
CHCR B 22, pH B AE 3 ~ 10 J A, [l e SR LA A
#Hid 30.0% ,

EARRTE 78 1Y ol B 8 34 WhooR) 7 e 1R & b, pH
XA SRR R AT 1) 7 2 A AR R 52 W), A 4 22 555 Tk
PEARAET A S BRI AT, R B D 7 55 B 1 A%
PET IR AR R 5

2.3 MHFAHERRE

VEMHR AR ST 2 1 SR R 77 Ak



w2

JEL KR A5 DUl T 8 AR AR X AR B R Ay S e AT A 59 -

R PR e A P S B AR R T Y T
VEND BEAE B 4% 5 R R 1H 1 R T R M, A B
MAFFESE K I B RE AT, DT BE A5 78 AR 2™ 2% T A
— ZRIKE AR AR 1 [ ICR TR

FEFT R I 25 SR p S ml bR E +
o = F 40 AL 5 FN GE — 609 [ T8 5 me/L, F#3%
pH R 7 247 @ N -+ ke & R o8 10
mg/L,pH {2y 4.2 7245, Ml 50046 R B 8]k 2 min, 2%
FET J0 a1 390 V€ By FH 6 A N AR R VR BE AT N 5
i), 25 5 A 10 ~ & 13 iR o

e IR R R R VE M A SR Rk
Y [RSCR 2 i AN & 10 7 o R, S M X0 A 2 7 3 [l
WCREE R A /N T %o 2R K 0 ) 7 32 ] e R 5 i AR G
BEJE K73 FH A A3 0, 2R 1 IRl 3 B g KA1, vk
0 mg/LIEANE] 5 mg/L ik B, SR BR AT 1Y [ml i %
FEAR T 12,5 A 40 i, E Ry s AR 218 K, AR Bk 7%
TE [l AR AR B /N

100

Dodecyl amine:5mg/L pH=7.0

soh\./.\.

2
S
T

—E—quartz
—®— hematite

Recovery /%

40

0

] |
0 10 20 30 40
Dosage of starch /(mg-L™")

B 10 JER AR TR R R A SRR R [ iR
Ip AL

Fig. 10  Effect of starch dosage on the recovery of quartz and
hematite with the collector of dodecyl amine
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Fig. 11  Effect of starch dosage on the recovery of quartz and
hematite with the collector of dodecyl trimethyl ammonium chloride

T etk = R A A B PR A R b Tk i
XA SRR BRAT (1 TSR FE M 1] 11 ol 4, 3
B FHHEAE O ~ 40 mg/L RN, BEJE B3 A 09 54, A1
YL A [T R AR AN 5 AR BT A ] A R i 3 oy T 19

FERMTFEAR , 3E k3 LN O 352 20mg/L iyt v,
IREGH R EICRE N 15% TRER] T 2% , Bl A T A
ARG R, DRERAT 1Y Bl R AR AN

£ GE - 609 P# LR 28, B FH 2 0F 47 2 R 2k
B IR AN 12 Bros o AL, SER R AE O ~
50 mg/L i[RI A, Bl B RO, A S A [T g 3 A
PR BE RIS B/ o B8 AT A AR B AT ) 400 5 IR A, 2
JEA AN O mg/L B4 i1 2 20 mg/L i, R BRAT (] i R
Hi 24.0% FEARZE 4. 5% &I T 2920 A8

100

GE-609:5mg/L,pH=7.0

80

L, — ==

—#—quartz
—®—hematite

o\r\f-\’ﬁ

0 10 20 30 40 50
Dosage of starch /(mg-L™")

Recovery /%
3
T

'S
S
T

%)
S

12 GRS FIREAT GE - 609 VR I 5 o £ SR 5B i
ESip A
Fig. 12 Effect of starch dosage on the recovery of quartz and
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Effect of Four Kinds of Cationic Collectors on Flotation of Hematite and Quartz

ZHOU Yongfeng', LUO Ximei'** | SONG Shuixiang', LIN Qigiang'

1. Faculty of Land and Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. State Key Laboratory of Mineral Processing Science and Technology, Beijing 100160, China

Abstract: In this paper, the effects of four cationic collectors ( Dodecyl amine, Dodecyl trimethyl ammonium chloride,
GE -609, N — Laurel ethanediamine) on the flotation behaviors of hematite and quariz were investigated. The results
showed that the four cationic collectors all have a certain collection effect on quartz and hematite, while their abilities to
capture quartz were stronger than hematite. In the four collector systems, starch had an obvious inhibitory effect on hema-
tite. For quartz, in addition to the inhibitory effect of starch on the quartz in the N — dodecylethylenediamine system, the
starch has less effect on quartz flotation in the other three collector systems. The mixed minerals flotation test results
showed that compared with dodecyl amine and N - Laurel ethanediamine, the concentrate Fe grade and Fe recovery inde-
xes were relatively better with the collectors of dodecyl trimethyl ammonium chloride and GE - 609. The results of the
mixed minerals flotation test and the single mineral flotation was consistent.

Key words: cationic collector; hematite; quartz; flotation; starch
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