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XPS STUDIESON PASSIVE FILMS FORMED ON Ti32Mo ALLOY IN HCI SOL UTION

QU Dingrong ,WU Xianliang ,WAN G Guangyao
College of Material Science and Engineering, Beijing University of Chemical Technology, Beijing 100029

ABSTRACT The composition and structure of passvefilmsformedon Ti32Mo at different anodic po-
larization potentials (0.2V and 0.9V (vs. SCE)) in70 4 mol/L HC solution have been studied by
XPS. It wasfound that the passve films were composed of an outer layer and an inner layer. The en-
richment factor of Mo on the outermost layer for the sampleformed at 0.2V is 1. 75 ,and the then de-
crease to 1. 40 at a depth 8 nm. The enrichment factor of Mo f (Mo) for the sampleformed at 0.9V is
varied between 1.32 1.42. The outer layer can be divided into two sub - layers. The passvefilms are
ocondsted of a titanium - molybdenum compound contai ning oxide ,hydroxide and chloride.
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Fig. 2 XPS gectraof Ti32Mo in 4 mol/L at0.2 V $puttering
depth: ()0 nm; (b) 2 nm;(c)5 nm;(d) 8 nm

- 0.077 V (vs SCE, ).
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Fig. 3 XPS gectraof Ti32Mo in 4 mol/L at 0.2 V $puttering
depth:(a) 0 nm; (b) 3 nm;(c) 8 nm;(d) 12 nm
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Table 1 Atomic percentage of elements in Ti32Mo passive film Mo Ma®
E,V depth,nm Mo Ti o} d 2 , 0.9V
0.2 0 8.85 18.50 69.93 2.72 Mo** Mo®* , 0 Mo
0.2 2 10. 35 23.15 65. 21 1.29 ‘Mo
0.2 5 10. 10 26.23 62. 61 1.06 0.9V 0.2V Mo
0.2 8 9.71 30. 33 58. 82 1.14 Mo
0.9 0 5.91 18.78 73. 64 1.67 '
0.9 3 8.13 28.00 63. 09 0.78 d MO_
0.9 8 10.84  33.43  55.08 0.64 2.1.2 Ti ;
0.9 12 10. 38 34.03 55. 12 0.47 Ti(Ti*") ( 2),
, Ti , Ti
Mo/ (Ti + Mo) ( ) Mo
. 0.2V , 8
(Ti +Mo) (mass %) XPS ( 1 d) 457.2 eV
(1) Ti32Mo Mo nme _ e
3, 0.2 V), T'2p3/[24] :
( 0 nm) f (MO) 2p3/2 , 457.2 eV TiO
1.75: 8 nm , f (MO) Ti 2p3/2 (454 8 eV) TiOs Ti 2p3/2
1. 40, 1: (+0.2V), (458.5 eV) , Ti""(2<n<4).
Ti32Mo Mo f (Mo) 0.9V , 8
, Til5Mo nm XPS Tin+ (2<n<4) ,
(31, Til5Mo  Ti32Mo Ti° 12 nm , Ti**.
f (Mo) , Ti32Mo 2.1.3 @] )
f (Mo). Mo (@] M-0O,M- OH M -
. (OH)Z ,Hzo. 2 AI’Jr ,O
(0.9v) Ti15Mo M-O M-OH( M- (OH)),)
[3]
Mo . , , Ar? ,H20
, Ti1I32Mo f (Mo) 1.32 1.42 , H,O
o ' ; M-OH M-
Til5Mo Mo , (OH) » M-0
M:\)A 2.1.4 a 1 ,
o}
d ’
) Mo
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Mo(Ma® ,Mo** ,Mo® ") . )
Mo®* ;Mo** ; Mo° ’ d _
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Table 2 Percentage of ion M** and dlement M for passive film
E,V depth ,nm Mo® Mo** Mo®* Ti° Ti"* Ti** M- 0O M- OH H,0
0.2 0 25.54 31.6 42.8 0 0 100 60. 7 34.0 5. 26
0.2 2 26.72 55.9 17.4 0 0 100 68.9 31.1 0
0.2 5 38.70 61.3 0 0 0 100 78.9 21.7 0
0.2 8 100 0 0 0 45.3 54.7 84.6 15.4 0
0.9 0 0 19.7 80. 3 0 0 100 49.9 43.5 6. 65
0.9 3 50. 33 49.7 0 0 0 100 74.5 25.5 0
0.9 8 100 0 0 42.15 28.3 20.5 72.2 27.8 0
0.9 12 100 0 0 28.19 40.8 311 73.5 26.5 0
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Table 3 f(Mo0) of passive film on Til5Mo

Ti32Mo
E.V depth ,nm f (Mo)
0.2 0 1.75
0.2 2 1.69
0.2 5 1.56
0.2 8 1.40
0.9 0 1.39
0.9 3 1.32
0.9 8 1.42
0.9 12 1.36
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Fig. 4 Percentage of ion Mo*" and dement Mo for a sanple pas-
dvated at 0.9 V
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Fig. 5 Percentage of ion Mo* ™ and dement Mo for a sanple pas-

svated at 0.2 V
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