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CORROSION OF MOLY BDENUM IN AQUEOUS SOL UTIONS
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ABSTRACT Molybdenum is an important engineering metal and has been widely used in eectronic,
metallurgica ,chemicd and glassindustries. Asfar as corroson propertiesof Mo are concerned ,they are
D complex that thereis no clear theoretica picture yet. The electrochemica behavior of Mo has been
extendvely studied. The date given in literature and interpretation of results obtained exhibit a large
variability. An overview of studies related to eectrochemica and gavanic corroson behavior of molyb-
denum is presented in this article. Meanwhile ,corroson res stance of molybdenum in various aqueous
lutions,such as dkaline olution ,acids ,inorganic sat lutions and seawater are discussed from techr
nique point of view.
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Table 1 Rate of corrosion of Mo in potassium hydroxide solu-

tion

concentration ,g/ L 186

144 112 95 59 29
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Table 2 Corrosion rates of Mo in 10 % acetic acid with var ious mmt#4!
additivesat 373 K
medium corroson rate,mm/ a 7
acetic acid + 0. 2 %Br 0. 05 , Mo Mo
acetic acid + 0. 2 % sodium chloride 0.05 ,
acetic acid + 0. 2 % hydrochloric acid 0.5 ,
acetic acid + 0. 2 % sulphuric acid 0.5 , ,
acetic acid +0. 2 % mercuric acid 0.5 1.25 Mo
acetic acid +5 % sulphuric acid 0.5 1.25
1 A A Pozdeeva, E | Antonovskaya and A M Sukhotin. Prot.
0
’MO [34] ' 10% Met. ,1965,1:15
,Mo . 80 % 2 L L Wiksromand K Nobe.J. Bectrochem. Soc. Hectrochenm
, 0.025 mm/ a. icd Technology ,1969 ,116(4) :525
10 % Mo 2l35] G Masing and G Roth. Werkstoff Korr. ,1952 ,5/6:176
Mo 4 J beson and G Drautzburg. Hectrochim. Acta,1960 ,3:158
MoO Mo Mo J W Johnson,C Hchi ,C K Chen et d. Corroson (Houston) ,
3 1 L
1970 ,26:238
[36] Mo
' ! 6 T heumann and G hauck. Z. Metdlk. ,1965 ,56(2) :75
[37]
. 7 M N Hul.J. Hectroand. Chem. and Interf. Bectrochem. ,
463K , 70 % , 1972 ,38:143
Mo (38l | Olefjord and B O Blfstrom. Corrosion NACE 1982 ,38:46
50 % Mo [39] J Bennntley ,C E D Rowe. Molybdenum.L L Shreir ,R A Jar-
96 % Mo man ,G T Burstein. Corroson Bol. 1 Metd/ Environment Reac-
1 0 1
(32] tions,3rd edition ,Butterworth - Heinemann Ltd. 1994. 10
0. 004 mm/ a™". ! i o
10 M Pourbaix. Atlas of Hectrochemicd Equilibria in Aqueous
Mo CO./ H.COs Solution , Pergamon Press,Oxford ,1966. 278
,  HNOs, HNO3 11 A Ya Shatdov,| A Marshakov. Zhurna Fizicheskoy Khimii
Fedl; , Mo (Russian) ,1954 ,28(1) :42
R.J. Stamets [40] 70 %HNO; 12 FBdlucd ,C A Farina, G Fata. Materids chemistry ,1980 ,5:
185
,Mo . , , .
13 R N Hader ,R D Walace,R W Mckinney. Ind. Eng. Chem. ,
Fe 1952 ,44(7) :1508
5 14 Y CLuand C R dyton. Corro. Soi. ,1989 ,29(8) :927
15 M Konig,H Gohr ,Ber Bunsenges. Physsss. Chen(Russan) . ,
673 K Kd 1963 ,67 :837
Mo [41] 100 16 V B Kozhevnikov,T E Teenta,V M Knyazheva,et d. Prot
Met. ,1983,19:596
3 %Nadl ;10 %AICI5 ;10 %N H,C ,Mo
(9] 17 W L Acherman,J P Carter,C B Kenahan,et d. Corroson
0
' 35 20 %Feds Cudy properties of molybdenum ,tungsten ,vanadium and some vana
,Mo i HgOZ ’ dium dloys, Report of Invegtigations No 6715 ,US Bureau of
, NaF , Mines ,1966.
Mo (421 18 B | Polykov,E A Gurevich. Khim.i Khim Tekhnol Redk. |
Tsvet. Met. Tashken* Fan” (Russan) 1974.8
6 19 K P Lesnikova,M Kh Fgd. Zashchita Metdlor (Russan) ,
1979,15:713
34 ,Mo 20 J HJackon,M H Chance. Trans Amer. Soc. Metds, 1954 ,
784 m/ a*! Mo 16:157
21 A D Davydov,V S Krylov, G R Engedhardt. Bectrokhimija
, Kure ) (Rusdan) ,1980,16:192
0.002 mm/ a, 0. 006 ( 160 )



160 15
9 , . ,1997 ,9(3) :223
10 , , . ,2000,20
(3) :161
11 , , . ,1995 ,17
(12) :161
12 . ,1991 ,28(2) :117
' 13 , ) ,1995,7(3) :
) 266

14 J R ully ,J K Bundy. Materids Performance 1985 ,24(4) :
18

15 s , . ,1995 ,7
’ (4) :285
( ) 16 , , : ,1996 ,8
(3) :179
! 17 , , . ,2000,20
( (2) ;111
), , 18 , , . ,1996 ,15(3) :37
19 Kasahara Kome , Kgiyama Fumio. Internationd Congress on
, Metdlic Corroson,1984 Shonored by : Natl Research Council
of Canada,Ottawa,Ont ,Can Natl Research Council of Canada:
455
20 , s ,1999 ,10B :358
) ) . ,1996 ,8(3) :229
21 , . ,2001 ,5:103
) ) . ,1995,7
3 1 22 s , . ,1993 ,5
3 , , 11995 ,7(3) : (4) 268
279 23 , . ,1997 ,9(4) :281
4 , , 11095 .7(3) : 24 s , . ,1995 ,7
277 (3) :258
5 ’ 25 s , . ,1995 ,7
1990.3 (3) :263
6 ‘ ' 11995 7(3) - 26 , , . ,1996 ,18
278 (2) :175
7 ’ . ' 1008 27 , s . ,2000,21(11) :481
8 J P Preynat, A Raharinavo. Corroson Industry, 1975, 50 28 ' ' ' +2000,20
(594) :61 (1) :54
153 ) 34 Dieter Behrens. DECHEMA Corroson Handbook ,1989 ,4 :65
22 SL Mdowan. Z. Metdlkunde ,1931 ,23:69 35 N E Hammer. Corrodon Data Survey 1967 - Crroson Charts
23 Gerhard Kreysa and Reiner Eckerman. DECHEMA Corroson A- 1/A - 2" Acetic acid " NACE, Houston ( Texas USA) ,
Handbook ,1992,11:32 1968
24 Dieter Behrens. DECHEMA Corroson Handbook ,1992,5: 36 A | Tsnman,L M PAshchik, G L Makove. Hektrokhimiya
212, (Rusdan) ,1974,10(9) :132
25 F T Freeman,J Z Briggs. Climax Molybdenum Co. New 37 M R Arora,R Kely. J. dectrochem. Soc. ,1977 ,124 (10) :
York ,1959. 6

26 R Kidfer ,H Bach ,F Binder. F. Kurka Werksoffe und Korro-
don 1966 ,19:312

27 A K Vijh.J. Bectrochem. Soc. ,1972,119:1187

28 N Hacherman ,E S Snavely jr L D Fd. Corro. Si. ,1967 ,7:
39

29 A K Vijh. Surface Technology ,1974 ,4:401

30 E Rabdd. Corrodon Guide,2nd revised edition , Hsevier Pub-
lishing Company , Amsterdam - London - New York,1968.
556

31 R R Ahrens. Am. Ceram. Soc. Bull. ,1981 ,60(4) :490

32 RJ Fabian J A Vaccari. Mat. Eng. ,1971,73:36

33 C R Bishop. Corroson,1969,19(9) :308

1493

38 Dieter Behrens. DECHEMA Corroson handbook ,1991 ,8:150

39 W Barker, T E Evans, K J Williams. Br. Corros. J. 1970 ,5
(3) :7

40 RJ Samets. Met. Finish,1975,73(7) :29

41 Dieter Beghrens. DECHEMA Corrodon Handbook ,1990,7 :
272

42 Dieter Behrens. DECHEMA Corroson Handbook ,1987 ,1:
125

43 L H Seabright and R J Fabian. Mater. Desgn Eng. ,1963,57
(1) :110

44 K H Miska. Mater. Eng. ,1974 ,80(4) :64



