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The infraredspectraof acetonitrile(CH� CN), deuteratedacetonitrile(CD� CN), fluoromethaneanddeuteratedfluoromethane(CH� F
andCD� F), andchloromethane(CH� Cl) adsorbedontosublimatedfilms of alkali halideswereobserved. In acetonitrile,thesymmetric
CH stretchandthe CN stretcharered-shiftedrelative to the gasphasefrequencies,while the asymmetricCH stretchis blue shifted.
Surface-inducedsplittingshavebeenobservedin themethyl bendingandrockingmodes.Thespectraobservedfor fluoromethanearein
agreementwith thosereportedby Heidberg andcoworkersa.
Temperature-dependentbroadeningof theasymmetricCH stretchwasobservedin eachof thecompounds.Thisis attributedto dephasing
of this vibrationby anexternalmodeof vibration,andis noticeablydiminishedupondeuteration.Theeffect of substituent(CN, F and
Cl) andsurface(NaCl,NaBr, KCl andKBr) on thedephasingdynamicsof themethyl rotoron thesefilms hasbeencharacterized.
Acetonitrile exhibits an anomalouslyhigh activation energy to desorption,with a value( � 80 kJ mol �

�
) that approachesthoseseen

for chemisorbedsystems.The vibrationalshifts andsplittingswill be used,alongwith desorptionkinetics,to determinethe modeof
adsorptionfor thismolecule.
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