ChE 393/469A








 
Homework 4
(15 pts)
1. 
If one assumes Langmuir adsorption:




-
single kind of binding site




-
noninteracting adsorbate, one per site




-
no dissociation



one can derive:
S = So (1-
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where 
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(5)
a.
Assuming no desorption or reaction, write the differential equation needed to obtain 
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 in terms of P, t, and any other variables you may need.



(10)
b.
Assuming 
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, solve the differential equation to derive an expression for the time dependence of 
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                                   a particular crystal orientation

(20 pts)
2.
H2 adsorbs dissociatively on Si(111) according to the following kinetics:




    Adsorption


    Desorption



S = 0.16 (1-
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N = 2 (order)




no = 8 x 1014 atom/cm2
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m = 3.3 x 10-24g (mass)

Ed = 62 kcal/mol




kB = 1.38 x 10-16 erg/K

R = 1.987 cal/mol(K







1 torr = 1330 dyne/cm2

This adsorption system is important in several forms of CVD where H2 is the carrier gas for the reactive precursor.



(10)
a.
Assuming Tg = 300 K, Tsurf = 1000 K (a typical processing temperature), and adsorption-desorption equilibrium with no surface reaction develop a numerical expression relating 
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 to P(Torr).



(10)
b.
Below what P does 
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 begin to drop significantly below unity?
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