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Fig. 1 Effect of sodium chloride on turbidity of single ore and

mixed ore
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Fig. 2 Flotation recovery of pyrite as a function of pH at
different condition (SBX concentration of 1X 10 mol/L,

MIBC concentration of 1X107* mol/L)
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Fig. 3 Effect of sodium chloride concentration on turbidity of

serpentine and mixed ore at pH 8.5
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Fig. 4 Effect of sodium chloride concentration on flotation of

pyrite in presence of serpentine (SBX concentration of 1< 10™*

mol/L, MIBC concentration of 1X 10™* mol/L, pH=8.5)
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Fig. 5 Effect of sodium chloride concentration on Zeta

potential of minerals surface at pH 8.5

Mg DLVO #ig! Y, JURi R A 8
T YRR e S A AR g . )
B WAL L8R AR A A IR 25 FE AT 1) RIURE 28] F) e
HAEHTRE, DTS i R0ORE 2 TR] (1) SR B/ 0 HOIR A& o S Al
W PPRURLIA A AR R 3AEE v ATERAE
Ve =V +Vs (1)
e vy AVETERRAE RS Ve AR T e

A RR,
C6H R +R,
b HOAMRRIA RS, 4724 nms 4 24 Hamaker
WHG R OB, XEARE R A S pm, Ry A
40 pm. HURL 1 FUEURL 2 EAR 3 TPAHEAEH T
Hamaker 20 Hz0(3)4 H:

Ay = (A, =44y, —4s5) 3)

_ mEERIR,
== 0Tr 12
(R +Ry)

Vw =

2)

2

wi+v3)

{ 2y, ,h{1+emﬂ—m7)

wi+v3) l—eXp(—Kfi)}+lnDﬁ_eXp(_sz{ﬂ}

4)



1718 A G R

2017 £ 8 H

e Ay A UREAE ECE ) Hamaker W40 A3 A/
JEAE B ) Hamaker #40; &, 2K HHEEL h
6.95X10 ' C*/(J-m); T HIIHREE, HL K w
TR EAL, AL Vs H O PR AR
ik nm; &'k Debye K, A7k nm, U
W2 R

V/10717]

1 — Pyrite+serpentine
2 —Pyrite+serpentine+1 X 102 mol/L NaCl

-8k

1 1 1

5 10 15 20 25 30
H/nm

6 SR SR SU ORI A LA G S RE S L W) B H
PALIPSA
Fig. 6

pyrite-serpentine particles and particles distance

o
S
(=]

Relationship between interaction energy of

ARAE (1) T AR, pH=8.5 I P UL [ AH TLA
MBS BRI 0GR, Wilsl 6 .t 6 W]
i, ST S I SUE RO 8] (AR T R8N S, A7
FESREAR G WERT, Ao R AR ANBEER . IS AL A
Ja s PEERNTSIEAUR 18] 51 Ty S R SR BRAR, RIIRI
RE I PRI HL 5 RIS, OR8] R B Y e
73, MBS g R, RLAE A S
B RATEMBNEE, A5 v IR R VS LS )
AERORE )R UL 23 HCIRES » 42 i s Bk R ae [l

3 Zig

b=}

1) ST W H LSS IE FiFak, 7RIt pH X
6], MBS 5y B (S BRI, SER TSR T
s ARSI BEIR IS M SO SR 2 IR ) A
IR, BORIB S X SR A AR R

2) SR AT L s 47 R0 H SRR e AR e S 5 Bk
ST N P R ALY ST (A2 CERS TS R
THT LT A0 (RN o

3) AN, dESC 5 B R R )
FHELAE 6 e s 2 FRVR 5 | A2 A s (RO 51, AR ) S
FHBESRE RESE B

REFERENCES

[11 LU Ji-wei, YUAN Zhi-tao, LIU Jiong-tian, LI Li-xi, ZHU Shuo.
Effects of magnetite on magnetic coating behavior in pentlandite
and serpentine system[J]. Minerals Engineering, 2015, 72:
115-120.

21 F%khE, o ¥, M, WORM, SRIEVE. Ak SOa T
FE R R AU ] I A A A, 2009, 19(8):
1493-1497.

LU Yi-ping, LONG Tao, FENG Qi-ming, OU Le-ming, ZHANG
Guofan. Flotation and its mechanism of fine serpentine[J]. The
Chinese Journal of Nonferrous Metals, 2009, 19(8): 1493-1497.

[3] MALYSIAK V, O'CONNOR C T, RALSTON J, GERSON AR,
COETZER L P, BRADSHAW D J. Pentlandite—feldspar
interaction and its effect on separation by flotation[J].
International Journal of Mineral Processing, 2002, 66(1/4):
89-106.

[4] FORNASIO D, RALSTON J. Cu(Il) and Ni(II') activation in
the flotation of quartz, serpentine and chlorite[J]. International
Journal of Mineral Processing, 2005, 76(1/2): 75—81.

[S] CHEN G, GRANO S, SOBIERAJ S, et al. The effect of high
intensity conditioning on the flotation of a nickel, part 2:
Mechanisms[J]. 12(11):
1359-1373.

(61 e, sRUVE, W, WORD, sKENE. WECh S5 AT
RS R ER ], A AT AR 4R, 2012, 22(2): 560-565.
LU Yi-ping, ZHANG Ming-yang, FENG Qi-ming, OU Le-ming,

Minerals  Engineering, 1999,

ZHANG Guo-fan. Sync-suppression principle of serpentine and
talc[J]. The Chinese Journal of Nonferrous Metals, 2012, 22(2):
560-565.

(71 J9%hE, T M8, I, WORY, SREE. AR S5 BERR

EXTIELCA A BAE D] PR R (A ARFEERR), 2011,
42(12): 3599-3604.
LU Yi-ping, DING Peng, FENG Qi-ming, OU Le-ming,
ZHANG Guo-fan. Dispersion effect of different structural
phosphates on serpentine[J]. Journal of Central South University
(Science and Technology), 2011, 42(12): 3599-3604.

(8] & I, WILH, SRR, R TR Y R AL/ SR

e A K EOLBLT]. PR R AR (E AR RHE AR, 2013,
44(7): 1933-1939.
FENG Bo, FENG Qi-ming, LU Yi-ping. Dispersion mechanism
of CMC on flotation system of serpentine and pyrite[J]. Journal
of Central South University (Science and Technology), 2013,
44(7): 1933-1939.

[97 BREMMELL K E, FORNASIERO D, RALSTON .
Pentlandite-lizardite interactions and implications for their
separation by flotation[J]. Colloids and Surfaces A, 2005, 252:
207-212.

[10] WELLHAM E J, ELBER L, YAN D S. The role of carboxy



H27 % 8 X, A

SEANAERE SO 3 BRIk P R PP K 2 O LR

1719

[11]

[14]

[15]

methyl cellulose in the flotation of a nickel sulphide transition
ore[J]. Minerals Engineering, 1992, 5(3/5): 381-395.
PIETROBON M C, GRANO S R, SOBIERAJ S,RALSTON 1J.
Recovery mechanisms for pentlandite and MgO-bearing gangue
minerals in nickel ores from western Australia[J]. Minerals
Engineering, 1997, 10(8): 775-786.

BASILE A, HUGHES J, MCFARLANE A J, BHARGAVA S K.
Development of a model for serpentine quantification in nickel
laterite minerals by infrared Minerals
Engineering, 2010, 23(5): 407-412.

KIRJAVAINEN V, HEISKANEN K. Some factors that affect

spectroscopy[J].

beneficiation of sulphide nickel-copper Minerals
Engineering, 2007, 20(7): 629-633.

SENIOR G D, THOMAS S A. Development and implementation

ores[J].

of a new flowsheet for the flotation of a low grade nickel ore[J].
Int J Miner Process, 2005, 78(1): 49-61.

PENG Y J, BRADSHAW D. Mechanisms for the improved
flotation of ultrafine pentlandite and its separation from lizardite
in saline water[J]. Minerals Engineering, 2012, 36/38: 284-290.
CAO Jian, HU Xiu-qin, LUO Yong-chun, QI Li, XU Guo-qiang,
XU Peng-fei. The role of some special ions in the flotation

separation of pentlandite from lizardite[J]. Colloids and Surfaces

[17]

(18]

[19]

[20]

A, 2016,490: 173—-181.

Je o P, TSI, TR, 7N i T IR BN R AL R s
M EOHLER[]. A AT B4 R 244K, 2012, 22(6): 1763-1769.
LONG Tao, FENG Qi-ming, LU Yi-ping. Dispersive mechanism
of sodium hexametaphosphate on flotation of copper-nickel
sulphide[J]. The Chinese Journal of Nonferrous Metals, 2012,
22(6): 1763—1769.
BREMMELL K E, FORNASIERO D, RALSTON .
Pentlandite-lizardite interactions and implications for their
separation by flotation[J]. Colloids and Surfaces A, 2005, 252:
207-212.

LU Yi-ping, ZHANG Ming-qiang, FENG Qi-ming, LONG Tao,
OU Le-ming, ZHANG Guo-fan. Effect of sodium
hexametaphosphate on separation of serpentine from pyrite[J].
Transactions of Nonferrous Metals Society of China, 2011, 21(1):
208-213.

ADAMCZYK P, WERONSKI P. Application of the DLVO
theory for particle deposition problems[J]. Advances in Colloid
and Interface Science, 1999, 83(1/3): 137-226.

MISSNAN T, ADELL A. On the applicability of DLVO theory to
the prediction of clay colloids stability[J]. Journal of Colloid and
Interface Science, 2000, 230(1): 150—156.

Dispersion mechanism on flotation system of
serpentine and pyrite in presence of sodium chloride

LIU Cheng, FENG Qi-ming, SHI Qing, ZHANG Guo-fan, CHEN Yan-fei

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The aggregation/dispersion effect of sodium chloride on flotation system of serpentine and pyrite and its

mechanism were studied by flotation experiments, sedimentation tests, zeta potential and calculations of DLVO theory.

The results show that the serpentine particles shroud on pyrite surface by hetero-aggregation, depress the adsorption of

xanthate on pyrite surface and decrease the flotation recovery rate of pyrite. The dispersion between particles of the

serpentine and pyrite increases in the presence of sodium chloride. The higher concentration of sodium chloride is added,

the higher dispersion exists between the particles. Sodium chloride adjusts the surface potential of serpentine through

compressing double electrode layer and then disperses serpentine and pyrite, then improving the flotation performance of

pyrite.

Key words: pyrite; serpentine; sodium chloride; dispersion; mechanism
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