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Adsorption of Ethers on Fresh Surfaces of Transition Metals
Formed by Seratching under High Vacuum
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Adsorption of ethers were carried out on fresh surfaces of transition metals (Cr, Fe and Ni)

formed by scratching under high vacuum conditions.

Adsorption rates increased proportionally

with the scratching speed, that is, the formation rate of fresh surfaces, at the sample gas pressure

of 810" Pa.

curve of pressure decrease owing to adsorption, was affected by alkyl groups.

The adsorption activity of ethers, which is estimated from the time-dependence

The larger the

electron releasing ability of alkyl groups, the higher the adsorption activity of the ether. The

adsorption activity of 2-methyl tetra-hydrofuran was lower than that of tertahydrofuran.
was explained by a steric hindrance of the methyl group.

The result
It is concluded that the adsorption

activity of ethers was dependent on the electronic structure of lone pair electrons of the ether,
even if the fresh surface was formed by mechanical treatment.
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Fig. 1 Experimental apparatus. S: specimen,
C: vacuam chamber, G: ion gauge, T: tip for
scratching, V: variable leak wvalve, D: ma-
gnetic rotating assembly.

Table 1 Sample gases.

diethyl ether : CHaCH.OCH,CHa
di-n-butyl ether :
CH3;CH:CHCH:OCHCH-CH2CHj,

di-iso-butyl ether : (CHy):CHCH:QCHCH{CHa)2

di-sec-butyl ether :
CHCHCH(CH)OCH(CH) CH.CHaz

tetrahydrofuran: CiHsO

Z-methy! tetrahydrofuran: CJH7(CH:)O
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Fig. 2 Adsorption profile of di-h-butyl ether
on fregh nickel surfaces. initial pressure: 8x
107% Pa, scratching speed : 4 cm/sec, load : 400 g.
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Fig. 3 Logarithmic relation of pressure decrease
owing to adsorption on fresh nickel surfaces.
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Fig. 4 Effect of conditions on adsorption rate
of di-n-butyl ether -on fresh nickel surfaces.
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Fig. 6 Effect of conditions on adsorption acti-
vity of di-n-butyl ether on fresh nickel surfaces.
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Elgctron Releasing Abidity
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Fig. 6 Relationship between adsorption activity
of ethers on fresh nickel surfaces and electron
releasing ability of the ethers.
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Electron Releasing Ability
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Fig. 7 Adsorption activities of ethers on fresh
iron and chromium surfaces.
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Fig. 8 Steric effect of methyl group on adsorp-
tion activities of 2-methy! tetrahydrofuran (2-
methyl THF).
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