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Electrochemical study on the surface passivation of
chalcopyrite by stearic acid and-oleic acid
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Abstract; The potential of stearic acid and.oleic acid to inhibit the surface oxidation of chalcopyrite
was investigated by applying open-circuit potential (OCP) measurement, cyclic voltammetry (CV) ,
Tafel polarization curve and AC impedance ( EIS) methods. The results revealed that the addition of
stearic acid and oleic acid“inhibited. the oxidation of chalcopyrite by 58.1% and 78.2% respectively.
Electrochemical measurements showed that the addition of the passivation agents did not change the
mechanism of surface oxidation and reduction of chalcopyrite. Rather, a passivation film was formed
on the surface of chaleopyrite, which reduced the open-circuit potential of the system and inhibited
the surface oxidation _of chalcopyrite.
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1 #BS 1 ( Materials and methods)

1.1 FEf AL B
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Fig.1 Sketch of the carbon paste electrode Fig.2 XRD patterns of chalcopyrite samples
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Table 1 Composition analysis of Pyrite

YT Material 18 Content/ % YT Material & Content/ %
Al, 04 0.047 Na, O 0.006
CuFeS, 81.568 MnO 0.005

MgO 0.055 P,0s 0.031
K,0 0.098 Sio, 17.549
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Fig.3 XPS spectra of chalcopyrite after different treatments
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Fig.4 The initial scanning CV curves of different concentrations of stearic acid and oleic acid treated chalcopyrite electrodes
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Fig.5 Tafel polarization curve of chalcopyrite electrode after different concentrations of stearic acid and oleic acid
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R — Y AL LG Ecorr fELHY R /NS EE L IRR G I 6 B2 R B9 OCP {E/ X — 22 Sk i 2%
JEHH Tafel Wb £ S e i 2 5 it (57 45 f i 2.

MIEL 5 Hpid i DL B SR AT F AR A i reL A 2 T s 22 28, A Tafel BHARENR (b,) , BB RER
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MR 2 R B B TR R R A4 v HE AN B AL ROR B IS A1, Sre AL S8R I, BE IR RV B 5%
BALSCRIKF 57.4% ; MPRUCHE g 8% , FEALBCRILE 76.6% . 188 1 1 24 v SR8 28 3 M1 BH AR A8 3 ) 22 A vl
R, 223 AN [ e P AT A B ) B R, S A I A 3 i U P W (L DR /N8 32 38 1 4l | s e W i
FR T AR AR SR A i SS9 560 . 1 T B BB A 23 2 S5 R A A, o B A 2 119 2 S A B = 2 B 47
I H R ER (Fe® F ST RYSRAL ) |, T LABE AR X T 48 f S S84 S ) 8 3 3R T AN e 2 Bl AL 7R b B Y
P AR Y Tafel 1T2E A9 BAARGRER QAT BT ANTR] , (ELR 22 S AN W A8, BRIVl e 70 63 o ) 2 38 T S 7 4 410
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Table 2 Polarization kinetics parameters of chalcopyrite electrode after different“concentrations of stearic acid and oleic acid

T AR R TR VA 3
Concentration of stearic acid Concentration of oleic acid

0 1% 3% 5% 8% 0 3% 5% 8% 11%
E../(mv/SCE) 240 202 187 156 172 240 162 115 90 148
b./ (decade/V) 7.3 5.3 5.5 5.2 5.3 7.3 6.9 5.6 4.3 5.4
b,/ (decade/V) 6.8 5.6 4.2 3.7 4.5 6.8 4.5 4.3 3.4 4.5
Jeon/ (mA=cm™2) 0.115 0.072 0.064 0.049 0.058 0.115 0.062 0.046 0.027 0.035
n/ % — 37.4 443 57.4 49.6 — 46.1 60.0 76.6 69.6

2.5 BUHRET RN AYSSIRBAL (EIS)

oA AN [ B A iR R A 3L 11 B FRAR I A EIS 3 ETAN BT 6 . o Hr i I 45t BHBT R/, W] A
TV 1 fifp B A 7R T B A AR aad A A A R R

HIE 6 Hn] LA th, SCERAN B T A (9 LU AV &, 5 I A BE IR R AR B B 58 ), e 0t DX 19 [ 928
HAE R TE 5% W FEWT , RIS R, 275 (M I BHL L P 7 B0 B R AR/ 348 T 5 T A2 3 11 BEL g e . 25 85 L i
I ANTRBE i R A P ) B AR 1) EIS 1 4] 4005 Bt DL 3 3.

R 3 ANIRI A S R AR R AL B ) B A LR B XS % P UL R
Table 3 Fitting data of EIS spectra of brass ore electrodes treated with different concentrations of stearic acid
AR IR v & R/ 7/107 R/ 7,/107

Concentration of stearic acid (Q-em?) (S s™cm?) " (Q-cm?) (S s™cm?) " w/%
0 9.70 8.73 0.88 45.17 62.31 0.39 —

1% 9.76 5.32 0.86 72.21 43.95 0.42 37.4

3% 10.37 4.88 0.87 81.88 41.46 0.39 44.8

5% 11.39 5.11 0.88 107.85 26.27 0.38 58.1

8% 12.01 5.21 0.88 93.30 32.62 0.39 51.6

3 TR Al AR A BT R AIEAIZE AN, FEI IR 1 y 7R BOSAT B/ 1 95 1 F 2 B R/
YREBAR R n FR B R AR R T A AN I SR RN w0 ZR7R X BEER AT A 28R R rp R 2 SR A FEL A
FR 2 TSP S IO T R H 31 338 i 52 B B BEL T, B SI0 o) B 4 A% P R HH A e Bl 8™ 4R A I
IR B Y BE S R/ AU B SR R | 285 RN TR A B A B A A7 R A (L H AR O, L BE A B i 1R Wk B2 110 1
R B ZET AR (EH T 5%, R MRS, BRI, B L 59% iy REAR PR B AL AR ey, 38
#| 58.1% , A% P EEILAR S Tafel B Ak Ih 2T B0E 3 A — 2
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Fig.6 Measurement and fitting of EIS spectra of chalcopyrite electrodes treated with different concentrations of stearic acid

(a) 1% stearic acid, (b)3% stearic acid, (c¢)5% stearic acid, (d)8% stearic acid

ZERd AN [l BE IR A B 1) B A R A EIS TSI AN IE] 7, 4% IR AR DT X AT T A EL
P pr.

HITE 7 WRaT LU, e R EE N 8% I, i 3t IX [ I A K, 73 s P BEL 11 Fi, 76 B 50 4 Pl /9 T
ST A% 32 (R BE ) R o A5 R5CH BRI AN ] R Ak B A B4 F A Y EIS 5% IR AR 4805 Kt L3k 4.

3R 40 N[V BE R AL B A B AR B Y EIS 1 1 S HE
Table 4 Fitting data of EIS spectra of brass ore electrodes treated with different concentrations of oleic acid

THITR He e R/ y, /1073 R/ y,/1073

Concentration of oleid acid (Qeem®) (S s™em?) " (Qrem?) (S s™em?) " w/ %

0 9.70 8.73 0.88 45.17 62.31 0.39 —

3% 11.21 2.70 0.84 89.40 41.61 0.45 49.5

5% 12.18 2.34 0.85 117.91 34.19 0.45 61.7

8% 9.61 1.76 0.88 207.56 24.16 0.45 78.2

11% 11.83 2.01 0.79 153.93 26.08 0.43 70.7

1 4 PRSIV BT R EAR 25K, 2 IR B AL 1 3 A 7 72 EIS -5 1) R BY(E1E Ry
TR HRE IR IR A A Bl AL R T B, IR 1Mk 2 o 890 il Al A A R dee i, 15 B 78.2% , 1 5 rh Ak AR
55 I AR b PR BT F AR Y Tafel # Akt 211545 RARFHIE.

XF AR 3 IR 4 SRR AN AR B AR R AR BB LA 1 S 48 R B A S A SO P H 1 A A5 3 A

[ B PR R LE BRI AE. BIS FE I R B S A, 33 SR IR PR X 46 A0 S5 07 1) 40 ) 1 P B 1) A
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Fig.7 Measurement and fitting of EIS spectra of chalcopyrite electrodes treated with different concentrations of oleic acid
(a)1% oleic acid, (b)3% _oleic acid, (€)5% oleic acid, (d)8% oleic acid
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Fig.8 Cu and SO concentrations change in chalcopyrite under different treatment conditions

(a) Cu concentration, (b) SO% concentration
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H1PE] 8a T 1, Bl A5 5 MO AT 1] AU, X L 8% MR ZE S5 I Fe™ 21, B 2 28 5 dme DL S fl Ak 2 11
AR, Cu A REHCEE to U e i, BRI A] A9 E K, Cu 9 B2 S8 N AR ] J2.

HITEl 8b WI T, 225 L A ] v it R A BRE AR TR , b TR 8 B AR SR ATD SR DG T B AR TR , o T e 32 A ed
8% , BB SN R AR, Fe™ BN, (AR W SO YR B 2RI, 5 1 28 1 4H. X T RS2 R oKy
Fe' BATRALYE  TEIRIR ISR T AL T2 S i 24 SOy .

3 78 ( Conclusion)

(1) XPS F7$8 G Bl AL 77 A BRI B S5 A™ , 45 SR 3 W1 B B 4 453 R 15 el A1 5) 22 1 3 i W R A T E
BB R T A AT R TS 0 ) TR, DA T el 2 T AR A L B o

(2) 23 AT b B ) B R A FELAR T s L (S A B, A 25— ol e JEE I TR 38 e /M(EL, IS 45 R T
1 5% W) RERRRFN 890 )Ty foe B AR BE . MBS R AR B GV it 28 TR0 i A 79 R T oK il A
RS R A LR BE I, AR A SR A i B R e 35, EL X 4 B Rz Fg 4 ol e R B

(3) A 405 Tafel A ALINZFN EIS 1% 1, AN ] B2 A A 500 0 B 5 7 48046 9 11 R 8GR AR T) L 5% B s g
FRELAL LR 58.1% , 8% ) I R AT ALBUR N 78.2%. [F] — M B (1 AS [v) B Ak 700 o B4R 119 Bl AL SR A
[A] , iR A AL RCR W] A T RE R R.

(4) FEALFI R EEALRICR 2 RIS SR R A 52, Fe™ AN A T8l 10 7 15 SR A i S AL RCR | BA A btk
(4 Fe™ 77 1E Y REAS 2. 35 KRB AL 77 A AL R,
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