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Electrochemical Performance of CuS Plating Solution and Phases of Its Thin Film
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ABSTRACT: Objective To get good crystallization and continuous uniform CuS thin film. Methods The Cus thin film was pre-
pared by the method of electrodeposition, so as to investigate the effect of complexing agent, sulfur sources and copper sulfion ion
proportion on electrochemical properties of the plating solution, and analyze the phase composition of thin film in different deposi-
tion potential. Results The experimental results showed that sodium citrate was the best complexing agent, while EDTA was the
worst. When choosing sodium thiosulfate as the source of sulfur, its reduction potential compared with thiourea would be more posi-
tive, oxidation potential would be more negative and the horizontal distance would have smaller values, which was easier to imple-
ment codeposition. The ratio of copper sulfide ion to 1 was the most suitable plating condition. When the deposition potential at
-0.8 V, the XRD atlas of thin film appeared the diffraction peaks of cuprous oxide; when the deposition potential at -0.9 V,
Cu,S phase generated ; when the deposition potential at —0.9 ~—1.2 V, the target products CuS was produced, and the diffraction
peaks intensity were higher. Conclusion The best depositional conditions are as following: sodium citrate as complexing agent, so-

dium thiosulfate as a source of sulfur, the ratio of copper and sulfur ion to 1, deposition potential at =1.2 V.
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Fig.2 C-V curves of different sulfur sources on the electrodes
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Fig. 4 XRD patterns of films obtained at different plating potentials

B 5 S fE e LG A5 0 il 5 O B9 SEM iR

K5 G SEM JE5
Fig.5 SEM patterns of film

Fo BARNHE IR 2 LR s 5] eI R
WK T — SR | RASOR /N A 100 ~400 nm,

3 Fig

HUDUR CuS TR A ERAEAPF IR ATBIR AT
AR B ACHRBR AT D B DR, S AR S 5 Le iR 1, T
PO -1.2 V, fEFME T PR A P e
b R R AT, B E bR s AR A R i s e, 45
Al R

[1] NASCU C,POP I,IONESCU Vet al. Spray Pyrolysis Depo-
sition of CuS Thin Films [ J]. Materials Letters, 1997, 32
(2):73—77.

[2] TAKASE K,KOYANO M,SHIMIZU T,et al. Electrical Re-
sistivity and Photoluminescence Spectrum of Layered Oxy-
sulfide (LaO) CuS[J]. Solid State Communications,2002,
123(12) ; 531—534.

(3] we, X, BAR , 55, JGET FBG A& 8% S it KN 28 A
SETTIRIIIRTT[ 1] B i T/ ,2013,10(4) :86—89.
HUANG Jing, LIU Cheng-wu, WEI Dong, et al. Discussion
on Large Strain Calibration Method Using BG Sensor[ J]. E-
quipment Environmental Engineering, 2013, 10 (4) : 86—
89.

[4] CAI W,XIANG W D,WANG J J,et al. N, N-simethyl-for-
mamide Mediated Synthesis of Copper Sulfide Powder and
Characterization[ J |. Journal of Functional Materials,2012,
43(2) :271—274.

[5] ZACH M P,NEWBERG J T, SIERRA L, et al. Chemical
Vapor Deposition of Silica Micro- and Nanoribbons Using
Stepedge Localized Water[ J]. J Phys Chem B,2003,107
(23) :5393—5397.

[6] WANG Y,LI Q,NIE M,et al. High-yield Room Tempera-
ture Route to Copper Sulfide Hollow Nanospheres and Their
Electrochemical Properties [ J ]. Nanotechnology, 2011, 22
(30) :305401.

(7] @ FRE TR AR TR SCRWIR )] w3
5T, 2013,10(1) :66—69.

CAI Jian-ping. On Relation between Environmental Engi-
neering and Reliability Engineering[ J]. Equipment Envi-
ronmental Engineering,2013,10(1) :66—69.

(8] Ml ZI7 Ik Wyl 55, CuS/TiO, KA 5 T4 M 91 i1
il g KOGRTERE ) ], w5 5 = AL AL 25 41 , 2013 ,34(2)
423—428.



- 06 -

Fom ot K

2014 408 H

(9]

[10]

(1]

[12]

[13]

KE Chuan, CAI Fang-gong, YANG Feng, et al. Preparation
and Photoelectrical Properties of CuS/TiO, Nanotube Het-
erojunction Arrays[ J]. Chemical Journal of Chinese Univer-
sity,2013,34(2) .423—428.

e BH SR R, 30 AR L R 8 Cu-CNTs 580
WHIF T2 [T]. SREH A ,2013,42(5) : 74—
76.

GAO Yang, ZHANG Guo-fu, WANG Wen-guang. The Re-
search of Pre-distributed Processing on Preparing Cu-CNTs
Composite Powders by Electroless Copper Plating[ J]. Sur-
face Technology, 2013,42(5) ;74—76.

B0, B, RAN ALK CuS GRIEAR
BREH G2 Re 5 [ 1], ThREM B, 2013,44 (3)
317—321.

LI Yuan,LI Qing, WU Hui-jie, et al. Research and Optical
Properties of Flower-like Balls Prepared by Chemical Bath
Method CuS Nano [ J]. Function Materials,2013,44 (3):
317—321.

LIAO X H,CHEN N Y, XU S,et al. A Microwave Assisted
Heating Method for the Preparation of Copper Sulfide Nano-
rods[ J]. Journal of Crystal Growth,2003,252(4):593—
598.

GADAVE K M. Formation of Cu,S Films through a Chemi-
cal Bath Deposition Process [ J]. Thin Solid Films, 1993,
229.1—4.

TRIEAR TP, TR IFUE. Cu,S-Fe, 05 4K E A MR ]
% FATMPEEEVERE[ )], W88 5% 5, 2007,32(4) :
24—26,29.

ZHANG Yi-dong, JIA Qing-yuan,ZHANG Xiao-feng. Prepa-

ration and Tribological Investigation of Cu,S-Fe,O; Nano-

[14]

[15]

[16]

[17]

[18]

composite Thin Films[ J]. Lubrication and Sealing,2007 ,32
(4).24—26,29.

Mg BIRZE VE AR A, S O A B T DU S
22 S IO TR AT 7 [ )] 26 A BRIE T ,2013,10(2) -
1—3.

CHEN Xiang-feng, MU Zhen-jun, XU Chun-sheng, et al.
Corrosion Rule of Copper and Its Alloys Exposed in Xiamen
Natural Seawater [ J]. Equipment Environmental Engineer-
ing,2013,10(2) :1—3.

Zrisy, B BT % BT Cu-W-Ni 5 4am#T)
FLHTLY]. RIEHA 2013,42(5) :8—10.

LI Yuan-hui, WANG Hai-feng, HUANG Bi-fang, et al. Ther-
modynamics Analysis of Electrodeposited Cu-W-Ni Alloys
[J]. Surface Technology,2013,42(5) :8—10.

WANG H,WANG M. An Investigation into the Influence of
Electrospinning Parameters on the Diameter and Alignment
of Poly ( Hydroxybutyrate-co-Hydroxyvalerate ) Fibers [ J].
Journal of Applied Polymer Science,2011,120 (3) :1694—
1706.

AR AR L0, B D730, 4. F R B 7 3R i AR v v
RIBEFEHERE[ )] RfHAR,2013,42(6) :83—87.

REN Yan-ping, DENG Hong-hua, HUANG Fang-qiu, et al.
Research Progress of Brush Plating Technology in Surface
Engineering[ J ]. Surface Technology, 2013,42 (6) ;83—
87.

ekl XE SR ORZLT . B A PR B LT ARA T M [T ]
BEFIAE2,2013,31(2) :212—219.

GAO Wei,LIU Rui-quan,MI Hong-yu. Behavior of Electro-
deposited Copper Ionic Liquids[ J]. Chinese Journal of Ap-
plied Chemistry,2013,31(2) :212—219.

B A A S T S s e T S s s S I s s e e s s e e s s e e s s e S s s e S s s e 2 e s s Tl e s i i

(L#EF 67 W)

(12]

[13]

KAV T I IRAVE . A LR E RIS s [ ].
FHEVRRE 5 T R4 ,2003,21(5) :763—768.

ZHANG Jin-tao, HU Ji-ming, ZHANG Jian-qing. A Review
on Modern Study Methods of Organic Coatings[ J]. Journal
of Materials Science & Engineering,2003,21 (5) ;:763—
768.

BIERWAGEN G, TALLMAN D, LI J, et al. EIS Studies of
Coated Metals in Accelerated Exposure[ J]. Progress in Or-
ganic Coatings,2003,46(2) :149—158.

[14]

[15]

I &7, Ok IE, S LA A LR Z 1Ak e SO
AL RAELT]. RIMHLAR ,2011,40(6) :18—22.

SU Yan, SHU Chang, LUO Lai-zheng, et al. Weathering
Mechanism and Electrochemical Characterization of Aircraft
Coating[ J |. Surface Technology,2011,40(6) ;18—22.
AMIRUDIN A, THIENY D. Application of Electrochemical
Impedance Spectroscopy to Study the Degradation of Poly-
mer-coated Metals[ J]. Progress in Organic Coatings, 1995,
26(1):1—28.



