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Properties Very strong bonds Normal Or weak bonds
“Types of F—-HA F~ A—HA B, where A is a highly
bond O—HA O electronegative atom and B is any ¢

O(+)~HA O or  electron donor

Bond length Narrow range Broad range
HA B121t0154 . HAB15t03.04
HAB=A-H HA B> A-H
Bond angle Strongly Weakly directional
directional (A —HA B~160+20°
(4-HA B~180° (
Bond energy >10 keal mol” <5 keal mol”
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Region (cm™) Mode Symbol Description
3500~2500 A § A B v, A-H stretch
1700~1000 R %{ A B v, A-H in-plane bend
900~300 e ]f[ AB v, A-H out-of-plane bend
250~100 A—HA z v, HA B stretch
Below 200 A—HA % VgV, HA B in-plane and

out-of-plane bend
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Figure 3 Typical IR spectrium of hydrogen bonded A-~F. . B
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