CONTENTS

INTRODUCTION eieireccieeeneieeecireesisesceresnnssesasseserasasansrens
Passive Film-formation on NICKEl e oienieerenneenerernncranesnes
Dissolution-Precipitation MOUEL. .cuuuecreereieeeceervereecceeennceneeans
Solid-state Reaction in Parallel with Metal Dissolution........
Pitting CorroSion Of NiCKEl..wieeeriereerirsisnomnersamasssesssssssesens
The Tnhibition Of COrroSiON...cccueteemeemmecneraresesnsssssseserserannnansens
Aim of the Present WorkK . iiviierieeceiersensessesssnsessessane

PART |

ELECTROCHEMICAL BEHAVIOUR OF NICKEL
ELECTRODE IN AQUEOUS SOLUTIONS UNDER
OPEN-CIRCUIT CONDITION.

A) It OGUCTION eenieiieeieteeeeeaeanrennseeeansnasasssasnensnnnsnanssnmenenene
B) EXDEIFIMENTQL..nenirennreeeeeeerrrrennsserinsesessesssmssemnsemmessenssenasnns
) R BSUIES temreeeeiriseieestremaisssesasssmsasanemesaasnensensnsnessnennnseenssnn

Variagtion of the Potential of the nickel Electrode with
time in oxygen saturated salt SOIUtIONS...cuceeeuererceeeurreneennen

Variation of the open-circuit Electrode Potential of
Nickel In HZSOQ and NaOH solutions In the Presence

of the Agressive Anions CI7, Br™ ond L. ccecuiveeeecervvcennne.

Amount of the Aggressive Anion that can be Tolerated

by 0 certain passivOtOr....veeeeeeeecaceieieeiarenrereerssesrsesssarsesses

PART i

ELECTROCHEMICAL BEHAVIOUR OF NICKEL
IN AQUEOUS ACIDIC, ALKALINE AND
NEUTRAL MEDIA. AS REVEALED FROM

GALVANOSTATIC POLARIZATION.

. Introduction ....... e aneeaeera——.ebaeas st n. anaan s eneenans e anannnenean

24
29

31
34
38
40

40

47

55



CONTENTS/ Cont.

Page
B. EXPErimental... .. eeeeveeeeieeeenn e meseseeeeenenesee e e nes 68
G R SISttt eteer et ce e e e e s eaeeamemesaenenesnsensssasnensasnnn 71
D DiSCUSSION e eeeeeeeeeeere et eeereenresesansneemeseseeeeanennenneannmanns 75
A. Behaviour of the nickel electrode in H2504 solu-
B Ottt ee e reeeeesresienrasnnsasseasatssrasasannsonnnennnnnnaasaanans 75
B. Behaviour of the nickel electrode in N°2504
SOTULIONS e eecirsnsrssnsenas eetetaeeterisesescseesraassaranranes 80
C. Behaviour of the nickel electrode in NaOH solu-
[ Lo OO 84
D. Behaviour of the nickel electrode in NaCl solu-
B 0015 e e eeeveererercrnrrsretessasssssssssnssstntamen s rsanrersnnnes 88
Effect of Addition of Some Inorganic Compounds on
The Corrosion Behaviour of Nicke! in CI~ Solution..... 90
Effect of Addition of Some Organic Compounds on
The Corrosion Behaviour of Nickel in ClI~ Solution..... 91
PART Il
ELECTROCHEMICAL BEHAVIOUR OF NICKEL
AS REVEALED FROM POTENTIODYNAMIC
POLARIZATION.
P FoX e T 10 Lok 4 1o BN U 94

Be EXPErimeEntal. .o ceeiieiieeeeeeteeeeeeeceneeeeeeeanemaeenesansanns 97



CONTENTS /cont.

Page
Dy R E SUL TS eeteeenecireeeesenesasesimtanmnsesssnenee e oo 98
E. DISCUSSION. .. e cvrerrrrreensrsstscsnesensensssssssensensnssnssen oo e 102
1) Effect of pre-cathodization-time and Electrode
Activation by Cyclic POlarization......ee e meeeeeeseesans 102
2) Effect of the voltage SCOnnNing rate.......oumeeeeeeeeeeeeennn 103
3) Effect of sodium chloride concentration.................. 104
4 ) Effect of Inorganic AQAetiVeS...vveeeeieeeeiarnenersrassnces 116
5) Effect of organic Additive.......ccvieierieiernineenrencrennes 119
SUMMARY AND CONCLUSIONS e v ieitttteeeraaeassnasssssssssssssens 124
REFERENCES. .. eeeeeeveereressssesssesrssesasssenmasrasnssneneassssnsresssssnsnns 128

ARABIC SUMMARY.



