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Deactivation of Nickd Oxide/ Hydroxide to Hectrooxidation
of H,PO2, Anionson Nickd Hectrodesin Alkaine Solutions

Jiang Taixiang Wu Huihuang
(Dept. of Chem. , Xiamen Univ. and State Key Lab. for Phys. Chem. of the Solid Surf aces,
Xiamen 361005, P. R. China)

Abstract  Hectrooxidation of hypophosphite anionson polycrystaline nickel in akaline
lutions has been investigated by cyclic voltammetry and open circuit potentid measurements.
The results are explained based on the mechanism that thefirst step of hypophogphite oxidationis
the adsorption of hypophogphite ions on nickel ,followed by the homolyss of its hydrogen bond
with theformation of radicals. The oxidation of hypophogphite on nickel in akaline medium occurs
at lower potentials between ca. - 0.8 V— 1.1 V (SCE) and phosphite ion is the only oxidation
product. Thereis no indication of hypophogphite oxidation at higher potentias. Severe deactivation
of the surface occurs when the nickel surface is covered with surface oxide/ hydroxide films which
separates the hypophosphite ion from nicke substrate. The results show that the rate of the anodic
oxidation of hypophosphite depends strongly on the nature of the nickel substrate ,operation temr
perature ,hypophogphite concentration and sweep rate.

Key words  Hypophoghite , Electrooxidation ,Nickel electrode



- 266 - 1999

10

11

12
13

14

15

References
Izumi Ohno ,0samu Wakabayashi , Shiro Haruyama. Anodic oxidation of reductantsin eectrolessplating.J. Hec
trochem. Sc. ,1985, 132:2 323
Jusys Z, LiaukonisJ , Vaskdis A. The mechanism of dectroless Ni- P dgostion studied by eectrochemica mass
goectrometry.J. Hectroana . Chem. ,1992 ,325:247
Dugasz J, Ssaz A. Factors dfecting the adheson of dectroless coatings. Surf. Coatings Technol. ,1993, 58 :57
AbrantesL M, CorréaJ P. On the mechanism of dectroless Ni- Pplating.J. Hectrochem. Sc. ,1994 ,141:2
356
Lukes R M. The mechanism for the autocatdytic reduction of nickd by hypophoshite ion. Rating,1964 ,No.
10:969
Bindra P, Tweedie J. Mechanisms of eectroless metd plating:1. Application of the mixed potentia theory.J.
Hectrochem. Sc. ,1983,130:1 112
GHin A H, Orchard SW. Current-potentid relationsfor the half reactionsin two eectroless nickd plating baths
usng the quartz crysta microbaance eectrode J. Appl. Bectrochem ,1992 ,22 :830
PodestaJ J, Patti RCV , ArviaA J. Voltammetric behaviour of platinum in agueous ol utions contai ning sodi-
um hypophogphite.J. Appl. Bectrochem ,1990 ,20:245
BurkeL D, LeeB H. Oxidation of some reducing agents used in eectrolessplating baths at gold anodesin aque-
ous media.J. Appl. Bectrochem ,1992 ,22:48
Hahn F, Beden B, Croissant M J, Lamy C. In Stu uv vighle reflectance gectrosoopic invegtigation of the
nicke dectrode a kaline ol ution interface. Hectrochimica Acta, 1986 ,31(3) :335
BurkeL D, Whdan D P. Growth of an dectrochromic film on nicke in base underpotentid cycling conditions.
J. Hectroana . Chem. ,1980,109 :385
Smith SF. The mechanicsof eectroless nickd dgostion. Met. Finish. ,1979,77:60
AbrantesL M, Bewick A, Kdgi M, Oliveira M C. Hectrooxidation of hyophoghite on snge-crystd nicke
dectrodes:an in stu IR study J. Chem. Soc. ,Faraday Trans,1996, 92(23) :4 663
AbrantesL M, Oliveira M C, Viel E. A probe beam deflection study of the hypophogphite oxidation on a
nicke eectrode,Hectrochimica Acta, 1996, 41:1 515
AbrantesL M, OliveiraM C, CorreiaJ P, Bewick A, Kaa M. In dtu study of the eectrooxidation of hy-
pophoshite on a polycrystaline nickd eectrode, J. Chem ,Soc. ,Faraday Trans. ,1997 ,93(6) :1 119



	Deactivation of Nickel Oxide/Hydroxide to Electrooxidation of H 2PO - 2 Anions on Nickel Electrodes in Alkaline Solutions
	Recommended Citation

	tmp.1678199043.pdf.5lWuN

