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{ - rate constant :U"’.};)’.j
Y - order of reaction

¥ _ Arrhenius equation

¥ _ pre-exponential or frequency factor
& _ activation energy

" — Neper's number

Y - Wilhelmy

A - Berthelot

& _ Warder

\ + - Mellor

\ { - Schwab

3 Y- Van't Hoff
el
1- Keith J. Laidler; J. Chem. Educ.; 61, 494; 1984

2- J.I. Steinfeld, ).S. Francisco and W.L. Hase;
Chemical Kinetics and Dynamics; 1989
3- Logam, S.R,, J. Chem. Educ.; 59, 279; 1982
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- EVOLUTION OF ALUMINA CERAMIC IMPLANTS

1932 First suggestion of applicatlion of "“-)_03 -Ceramicsin

medicine (Rock, 1933)

1963  First othrepaedic Done substitute application (Smith, 7
1963}
1964  First dental implant of alumina - Ceramios (Sandhaus,
1967)
1968  Tissue ingrowth studies using porous alumina ceramics

(Hulbert, et al, 1970)
1970 French hip prosthesis: Alumina ceramic ball and
(cemented) cup (Boutin, 1971)

1970 Biological and biomechanicnl studies for cement-free
alumina - ceramic hip joint replacement. (Boutin 1972, Heimke,
Griss, el al, 1973)

1974 German alumina hip prosthes is with cemenl-free screw

type cup and hall (Mitlelmeier 1974, Griss, Heimke, et al, 1975)

1981  Alumina ceramic lotal knee prostheses (Qonishi, el al,
1981)
1982 FDA approval in U.S. for non-cemented alumina

ceramic cup and hall and CoCrMo-stem of Mittelmeier fype.
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