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" NH,F (ve, 560 cm ) and also cases where the ‘motion approximates free rotation

4
66,82, 100 101 T
as in NHQPFG and N'IIACIO4 . ) I NHQPI‘6 and NH4C10 the NHA' ion

moves in a uniform force field created by symmetrically placed anions of low
charge so that the catlon behaves like a part:cle trapped 1n an almost spherical

cl (350 em ) and NH Br (310 cm ) lie

cell. The librational motions in NH4 4
betWeen the tmo extrenes. ‘Table‘III also indicates some correlation between
the internal modc‘frequencies.and the librational frequency or the.oarrier
'heiéht. Thevinternal.irequeneies in‘NHacl &nd NHABI ere intermediate in‘value
between those for compounds at the two extremes ofArotatiOnal motion. When

the internal modes of NH401 are compared to those of an almost free rotator

as in NH, PF one observes that ui (symmetric hydrogen stretch), Vq (asymmetric

47767
hydrogen stretch) and v, (asymmetric hydrogen bend) -are lower in,NH4C1 than
in NHAPF6’ the differences are 200 cm-l, 185 cm-l, and 30 cm—1 and 30 cm~1

L7

‘respectively. The symmetric hydropgen bending mode, Vo> is expected to have

much lower value in-NHaPF6 than in NH4C1, although no Value is reported. The

trend in the frequency of the low 1ntenSity, asymmetric hydrogen bendlng mode is

not too clear in Table I1T; however the negative A (Y4) observed in NH401 and

'

N NHABr suggest that v3 frequency should be higher in ammonium salts with small

NH 4

"~ ‘those in NHACI; The.comparison of the different<Salts certainly show that the

“internal modes in NHACI ‘and NHqBr are substantially different from Lhose

vexpected for a free ion with 2% u3 and vy, values being smaller and vy

4-anion interactions. The frequency shifts in NH,Br are of similar value as

,larger. Among seneral criteria,that‘are employed to determine the presence
of.hydrogen bonding, determinetion of'tnevvolume enharmonicity,.Yi (or Ai)’
of the internal modes of the NHZ‘ion should be one useful approach to
evaluation of the effects caused by hydrogen bonding. Such an evaluation

is especially useful when free ion frequencies are not available.




