55 45 45 3 F B I B Vol.45 No.3
2025 4F 6 f MINING AND METALLURGICAL ENGINEERING June 2025

T BB 72 A0 1 0 3 SR I s R EME R 2 i 5

ﬁ;_ﬂ‘#;l,z 3 , $%2 ’ ) 5_%% 1,2,3 ;}L%j@l,Z,S 5}':‘:? gy 123
(LPERIRMHE K2 MRS eI 2Be, I 4 FH 6210105 2. @Jlliﬁiéﬂikﬂ%}ﬁlﬁﬁ A AR B = AR B ST BE, 1)1 H X 6260005
3R RPN R B X QH R IE e, 141 AR 610299)

 OE. R RES rE I TR J%ﬂh%*ﬂyﬁ%@iﬁ@(Iﬂ%#ﬁfi’%ﬁ Zeta HUALAYEZ A, 3 F I XPS 898 T Cu™ | Ph™
N Ag" ST AL B TRk INBE - e AR S AL A2 RS R 52, 25 53R 2 R4S | Z BRSNS RN BT 3R Zeta HLDL
KRR RS ; 5 AR VE S  BRINEF R Zeta %urﬂmﬁrﬁlﬂﬁ%, T pH =6.43; 52 BALEEERG , BN Ben- 2 1
Zeta B [A] G007 M AR AS , (D ARAS IR RE 45/ s SR AL RN 2 B AL B X R DN B A4 1 BE 4055 5 48 Cu™ (P Il Ag” S5 i Ak J5 Ak N
W2 ARG IR T A0 48 S 7 09 L 43 0o 2.07 .1.34 N 1.07 38K FINEED BB (E (1.0) , Cu™ 5 Zn™ Ml Fe™ & W TR EAHILE, 5
BATRFINE T B RN B R 2N R SE R WAH, SR S 454 ,Pb™ Ag™ 5 Zn®™ Fe™ B TR 22 BEAE K, LA |
DUIE S J7 AR 2R DN B A 3% TRUFR AL A, T2 T DA A 4 i i B e w258/, R IRV 2R 1T R IR 2 i Ak A Rk 5

FEEEE, TEE, YN REMEIR,; Zeta BN 454 RE; SRS, SRS, MHH; &L

HhES S, TDI2S MEKERERD: A doi : 10.3969/j.issn.0253-6099.2025.03.017

MEHE: 0253-6099(2025)03-0104-06

Effect of Depressant on Surface Properties of Marmatite
During Dry Grinding
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Abstract; The effects of common depressants, including calcium oxide and calcium polysulfide, on the surface zeta
potential of marmatite were studied by using dry grinding, and the influence of active ions such as Cu®*, Pb** and Ag"
on the surface atomic composition and chemical state of marcasite was explored by using XPS. It is found that after
depression by calcium oxide and calcium polysulfide, the marmatite has its surface zeta potential shifted to varying
degrees. After the marmatite interacts with calcium oxide, its surface zeta potential shifts positively, with point of zero
charge at pH of 6.43; after the marmatite interacts with calcium polysulfide, its surface zeta potential shifts negatively at
low amplitude. Both calcium oxide and calcium polysulfide exhibit weak depression for marmatite. After activation by
ions like Cu®*, Pb* and Ag"*, the marmatite has sulfur atoms and metallic atoms on the surface at a ratio of 2.07, 1.34
and 1.07, respectively, all higher than the theoretical value (1.0) of sphalerite. Due to Cu®" with its ionic radius similar
to Zn’* and Fe* , facilitating strong ion substitution, marmatite presents a metal-deficient mineral phase on the surface,
being bound to the surface S* ; while Pb** and Ag" have their ionic radius quite different from Zn** and Fe", which can
alter the surface phase composition of marmatite by adsorption and precipitation, but bring less impact to the ratio of
sulfur and metallic atoms. As a result, polysulfides and sulfates exist on the surface of marmatite.

Key words: dry grinding; marmatite; surface property; zeta potential; binding energy; calcium oxide; calcium

polysulfide ; depressant; activator

O WiBHE: 2024-12-15
ESWH . WIEHERE AR E (210031) ; B AR TR H (220012)
BB/ W (1975—) 5 UG A, it 202, EE A E AL B A 8 F R 25 A I FH#FSE . E-mail ; fukaibin@ 126.com



553

TETFHE , 5 - st Tt e i 300 X 4k DR 3 T P 5 i 9 105

BEFE T SRk H DR U B R, T 3T IR
SN (Bl s T Wi i = AW S iiB o A
JEE R v B 40 RS 8 R e 0 AR A T B9 i
P By AR R M R 3 T S5 R
KIRACA R, S8 W AT A TR
P 1B Y IE TSON R B = AN D7 15—, TR XT RS
SEMABOR , B2 iR AR T AR LR A 7E =
LER BRI AR TR 2R S ) R A AR P
PRRERCRDT B8 T R AH LL, S 1A B BR R A
TR 5 = SR A, T RE A 2
DRRLZR, ORI A B AL B ) R
NN ) AR LS 3 i SR R L R T S )
ZIA) W5 B2 6] 4 e LA A P, R mRAR 3R
T 4 S A SRS IS AT DA a2 T A A A ) 3 T ) g 7K A
SEAKPENS T T 3R T AR 2 R A AR A SR R
HPP AT I8 (AR IRABTIE

ASCULBRIN B R BEFE X 4, SR T 7 15
IR BLERA MIRE B R A 551 AL 5 A0 22 B AL S
XFERINBFE I Zeta HLAZATRZI , FIHT X SFEOEHL T
BEIG (XPS) $RFT Cu™ (Pb™ Fll Ag™ 251 AL 1 1 X £k [N
R AR T AU AL RS R TR ARG T
SRR PR IERCR G A, Al oA T S IX B T
FR B BRI AN HR SHE

1 5

1.1 RIS

TRIGAE S R D)1 B AR Y B A A8 BRA /38T A
PERER, S22 UGS AR e O IR
AR ARV S  RAH RS IR N BE 2™, Ve VR T4
J& , VIS RS FH o RN R Th e AR 5 07
3K 58.85% 12.67% 1 26.38% , N = Bk INAER™, 4l
¥ 87.71%.
1.2 REHE

PLUEALES (CaO) L ALAS (CaS, ) AR INEED 1
HF, KRN RS 2l 5 R A 2 000 g/t 140 il 77
BT TR A B — s I S PR 0.1 g TR
HRERD E 100 mL 2818 7K BB AR b 8 7 35 10 Ak #
3 min, F 5% F 9% B 5 R ST w94 K RL FE R HL A Y
(Zetasizer Nano ZS90) #F 5% 5 410l 5 A HT A J5 2% DA 4
WM Zeta LT AR AL BLAE, pH {8 52 57 O £5 2 A &
ALk,

DABRERH AR AR AR R & L) W b2 A dk
5% 22 B Ak B I A R I B TS Ak R 8

1000 g/t, &AM AR 58N B TR & T 30 min, is
FFEBR KRB (HE) A FRAFIAY Axis Ultra DLD
Kratos AXIS SUPRA #4 Z Jj Rk X SF4 L F BB X
(XPS)#RFT Cu™ [P I Ag" 45 I 1L 2 7 X5 BRI B
AR TR AR | B A 1534 LU b
W Cls I B, =284.5 eV TS AL IE , LT BR far L AL
IR

2 RS

2.1  FEREITEASEN RE Zeta BRI

B el R TR T v, A 3R T S SN
PR Y 5 A K P A S AR B PR i
TCFR AL, FEA TR IS TR 5 e K DN B T B | R
R AT A PR PR 18 25 7] 5 8K N 3R 19 4 B4R
Mo LT T BEIE )X ER N B0 R 1 Zeta HL 7 FY 52
M, 25 R an e 1 R,

15

-15

VN
—e— - %10 min
30k —a— - %20 min
—v— %30 min
—o— T %40 min

ZetaHifii /mV

_45 1 1 1 1 1
pH{H
1 TEREXS NN RE Zeta BALAIRIE

Fig.1 Effect of dry grinding time on surface zeta potential

of marmatite
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Fig.2 Effect of CaO on surface zeta potential of marmatite
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