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Novel processing of tricathode plasma surface alloying
and its application

RONG Xing-fu, XU Zhong, SU Yong-an, QIN Zhryu, QIN Lin
(Research Institute of Surface Engineering, Taiyuan University

of Technology, Taiyuan 030024, China)

Abstract: Anode materials based on titanium and graphite were prepared with a surface carbide alloying layer by the pro-
cessing. Characteristic of layers was examined with XRD and GDS, etc. The electrolytic life duration of electrode, stable
polarization curves and kinetic parameters were determined in 1 mol/ L H,SO, solution at 60 ‘C. The results show that the

properties of electrodes on titanium are obviously improved and may have a bright applying future.
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Fig.1 Sketch of principle structure
for cathodes
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Table 1 Samples and alloying element

Samples No. Substrate Alloying element
1 Graphite C, Mo
2 TA2 @
3 TA2 Mo, C

TERE SR, K I S A% o P AR K FiiAk 2
UF AR (W BR) ZEG 2 B, TR RSE ., Jedp
SEREE, SRR E S B R ESIEE 5.0
100 *~ 5.0x 10" ' Pa, RGN TAESHR(ES),
B TAESRJE 5.0~ 60.0 Pa, XS H P I W Wi
Ik & 300~ 600 V, HEAT B ¥ T SE DL 15~ 30
min, FHEEANTRIRMEEHTE, RERES T2
S8, FTHE— RIS B EEEE, B
S LZESH A REE, ERRBE, 7=

NG ERES, R LA EE] 200 CRAR Mg, 3
ATV HERE i AT 43 #7

BRI SEI 4N W AL A 200~
490V, B 0.1~ 3.0 A, J5JF 850~ 1 050 C; S
PR P AR HL R 350~ 600 V, FHJ 1.8~ 18.2 A, i
5% 800~ 1000 C; W #FE S #.[AIEE 4 13 mm; H7 N
SRR N 10~ 50 em®/ min; K RSIER 9. 0~
38.0 Pa; BHERSTEIA N 4 b

3 #iRkEHHE

KH Axiovert 25CA ( Zeiss) )t 2% B % 43 BT AW
SO R R TESR XL 2R, FI A GDA750
DT AR T 43 43 AT A 2 R T & &R BT R
(RE ) =2 Bk 1 53) B 4 A i ok, R A NEOPHOT 21
KA b BB R I 4 4H; KYKY 1000B %4 4 4 5,
B2 S L4 TN 5400 I A 9% 2 402 5 43 o A
LR, R HA D/ max 2500 %Y X 5 R A7 5
(Cu Ko 8, 40 kV) ik FIH Ws97 B
R RIRBCGHAT RIIR L5, HE e R vk B
i, ArESNIA Bk RHE A B 120(°), TiskF422h
200 &5 Um . JIZEE A 100 N/ min, 2 S35 100
N, KRN 4 mm/ min, ¥IRKE N 4 mm; F
F Leco M-400-H 1 ZU A 55 ) 5 £SO Wi A B (A vHESS
IRk, #ifir 0.49 Ny nZita] 10 s, fREN A 20
s) o RLWIAAE AR PR REI A H: WYJ-505 B ik
ERaIERE; Y TG328A AU 60T KF,
PINE RD3-fHHLALAY; 3060 B X-Y %A .
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Fig. 6 Microstructures of alloying layers
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Fig. 7 Element distribution of
alloying layer on sample 2
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SR FH BH AR 77 i POs A 2z, BUAE = R 25 T
Dn3E 5 ar S5, WA 1 mol/ L ) H,SO4 HALAR K,
TN 60 C, HFHEE(T) AN 3 A/ em?®, HIHIHE K
10V DL, EFEETFE 10V BLE, B TR,
R R, HMRREE Rk 2 s . AR
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3.7 HALEEMERE
B2 78 70 00 8 1 20135 ¢ B T3 9 )5

BRRREACI A MG SR . RIGHT
FAERAE 1 mol/ L HoSO4 AR IINT BN 1S40,
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R NEEAK . HAERR IR A 825 BRAH 1 F A S e
Bf, RBUFRI AL .
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st £S5
Table 3 Kinetic parameters of oxygen

%2 EAREES Ay separation from each sample in system
Table 2 Electrode duration of H2SO4 with 1 mol/LL
Samples No. Electrode duration/ h Samples No. Vo'V Vil V J/ (mA*cm?)
1 3.0 1 0.045 6 0.928 9 8.10x 10"
2 0.9 2 0.227 4 0.862 3 5.45% 107!
3 0.6 3 0.722 0 1.8513 4.07x 107"
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Fig. 11 Nick curves of samples
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Fig. 12 Data of stable polarization of layers

and relevant fitting curves
(a) —Sample 1; (b) —Sample 2; (c¢) —Sample 3
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