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Fig. 1 XRD patterns of pyrite and pyrrhotite
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on surface tension
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Fig. 6 Effect of associated minerals on slurry surface tension
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Fig. 7 Effect of collector type and dosage on slurry surface tension
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Fig. 9  Effect of collector on recovery rate
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TR T K T AR i R X AT iU AR
PRGSO . BLRTI S, B S R m Kk g s A Ik
Al R A RE BT AR, T AZ BV IR I . TR
I, A 3 11 5K 3 B8 B AR T 980/ Plateau 121 55 H
I R 120 SR e g 22 , AR5 2 i/ ke 2R
AR IR EE . DR, 7 S 3R T 5K g B B AR
TP T R TR B T R T R [ R B AT B R

urﬁ‘l[s‘ 13—15]O
3 4 it

DA PETFR S5 58 7R 04 4k 1.60 g,
Wb 0 1.86 %, N Ak . B0 RLEE R AN,
BB HEE R R A T A R
[i) , 2> fa i A A2 DKk 2R B ik A T kA
Wi 18] (R 22K F 0.037 mm, BEBE R 5 405 1Y 5%

)8 AL IR AB 7, B 0 I B, B
IS5 T SER AR LT, kT S B Bk i) e
WL 30 %o MRLEEARTE | B KL EE 198070,
EVRRIE ST IE ST AR NS SE N g S
IR MK AR AT LR R, A
e RGBT A NBRET BB AT T
A IR R K TR D7 B AT S R R 5K ) BRI

3 ) DA AT X6 7 4 2 T 5 3 R DAL 3 1) 52 ) o
B, T HCRA M MA-1 R Y5 % w5k 1 /Y
RIS, R 7 e e 2 W] MA-1 0 BBk 1Y
FRACA ST o T 2 2 0] il B R 0 R SR K T Y
FEMRACR o WL, 9 B R G BBk A A0 R AT
FR o DA L 591 X 7 4 3 T 5 ) R [ AT 3R A 52
N F T B 24 g A I B KT R T 9K ) I



o+ IR 5 2

%, SR 1 HX-609 [FAR 20 22 10 5K 1 28 B A% 5 i) 25591 (9] Z=¥enh, o, Ty, 45 Bk PR AL DL T it R (T ). 7=
/b iR 220, HX-609 765 /0 Fi & F B ZEA I ,2023(2) 1 124-130, 140.

A4 2 1 [ % ik B e (L 2 B vk R R [10] RN, 4255 g, & Fem amgRe Rl &4,
IR BB T B 0 22 T B ) I T A B 2021,42(9):76-50

\ : N ) [10] SEBEAR, 0, IR, 5 B 0 0 e (1. 4
90, L 2 R /0 T A R 1 L e 806t

RIRFNEAE . AESEPRA b, WTLARIEO™ AR (0] s, im0 a2 VR v besl M DRSS 1. 5 7= R

() A AR 2t )8 4 P 106 245 390 ) B2, 7 RT3 AN 32 52 Ml 1Y) I, 2023,43(3) :22-33.

BT R BER B R TR Es [13] HUNTER T N,PUGH R J,FRANKS G V, et al.The role of particles
4) 3 3o 5 BEH I T Bk g % R [l e 2 i 5 in stabilising foams and emulsions[J].Advances in Colloid & Inter-

EERE£9 SRS AU E VTSN E S face Science, 2008, 1372023751

ﬁfﬂﬁi":{ﬁg&ﬁ E/‘J F%{E& ’ E%Ef%@zﬁf%ﬁf E/‘J IE] Hﬁ%i@ [14] ;)L_ETNEYQZLY]; .(]:h;r;listly of surfactants [ J].Studies in Interface
T Ny \ v b e cience, ,13:1-97.

E%j‘:ﬁ jJ[] o X %M_H%Ef I/J\FHZJ:*E’ —‘?‘F/:—E‘Fj’qlﬁz ’ EI]T:E% [15] WANG Y,BOUILLON C,COX A, et al.Interfacial study of class II

B TR, AT RS A R A R 2R T 7 T ke el

hydrophobin and its mixtures with milk proteins: Relationship to

AL A iy ISR bubble stability [J]. Journal of Agricultural and Food Chemistry,
(& % x k] 2013,61(7):1554-1 562.

(1] BRadtte Bl 2= BB, 48 SR . 1B MG s 4k 1y i+ [16]  Flp, Tk, Bese i, 45 BALm 4 it 22 i 5 0 K e L
S ST IERELT ). h AT G G R R, 2011, 21(7) 1 719-1 727. FREEHIFE P R L) ). 5 A 5 02 2, 2001 ,20(4) : 387394,

(2] defmy, i, J8 BRI 45 . B P AMIE S A TR e i BT A [T . [17] SKUSE D R. Speciality chemicals in mineral processing [M]. Cam-
& JEH11,2005(5) :24-26,63. bridge : Royal Society of Chemistry ,2002.

(3] Vo uU% ELPGALLT LR 2 4 a0 PR A BRI 2 28 < B4k A i o gk (18] hoFpE, WU , ErTYE, 55 . &m0 9% T e R 2G FE A M2 LA
W LA-ICPMS i G R B2 1] h2E 1145, 2017,24(6) : 162-175. BB RS R M [T ] AR AL I 2 i (A AR B R) L 2024,

(4] ERM, £H#, @i, 5 A kAL S &0 40 T 20 92wt )] 45(3):401-406.
H#4r,2024,45(2) :37-40. [19] S sy, VL, X0 S A ORI B IR) 1 AL B oA v 3 o

(5] Tl Meu A nl st 1], 554 ,2023,44(8) : 63-65. B R (0 ). A 0 4 (R B43 ) ,2024(7) - 1-21.

(6] R—I 2023 4L 2B I b 2 (1], A (04 Jm G54 , [20] ki, F0, B, 5 07 kA - AR I TR A 5 2 s il o6
2024(3):1-22. AT #5642 ,2024,45(3) : 32-36.

(7] FLO8 R, XA 5 R 2 PR RE RS i [0 . 7= AR [21]  SUL, 52 P et 4w PR e 2450 Ak g ko [0 ). 5
P5HIH ,2023,43(3) : 10-16. 4J/8,2023,44(1) :34-38.

(8] FhBEWE, KR ARG, 55 . LKL & & 6 e s Ak - [l g ik [22] B, FLASN A DOS | 45 . 073K o 3 X 4 0 o7 0 3 R B 1
ifse[)]. 4@ ,2022,43(3) :50-55. B 2EF L], B4 )E . 2022,43(2) :51-57,62.

Study on the effect of pulp surface tension on flotation of gold-bearing sulfide minerals

Huang Enming, Song Baoxu, Nan Nan, Ma Fangyuan, Wang Shuai, Shi Yuhang
(School of Mining Engineering, University of Science and Technology Liaoning )

Abstract: Sulfide minerals are critical targets in non-ferrous metal flotation, and their flotation efficiency is of
significant interest. This study investigates the effects of pulp concentration, fineness, associated minerals, collectors,
and frothers on the surface tension of the pulp through surface tension measurements, with pyrite and pyrrhotite as the
research objects. Pure mineral flotation tests further explore how pulp surface tension influences the flotation recovery
rates of these two minerals. The test shows that surface tension initially decreases and then increases with rising pulp
concentration, with an optimal pulp concentration of 30 % for both minerals; decreasing particle size significantly reduces
pyrite’s surface tension, while pyrrhotite remains relatively unaffected; galena exhibited the lowest surface tension among
common associated minerals; MA-1, the prioritized collector, optimizes pyrite recovery while lowering pulp surface
tension; while butyl xanthate most effectively reduces pyrrhotite’s surface tension and enhances its recovery; the frothers,
HX-609 (for pyrite) and No. 2 oil (for pyrrhotite), achieve maximum recovery and minimal pulp surface tension at low
dosages. Analysis confirms that reduced pulp surface tension correlates with markedly improved recovery rates for pyrite
and pyrrhotite. Thus, lowering pulp surface tension presents a viable strategy to enhance sulfide mineral flotation efficiency.

Keywords: sulfide mineral; pyrrhotite; pyrite; pulp surface tension; flotation; mechanism research



