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Matrix Structure'® Diffision ~ Regid limit/K  Ref.
model
Alkali halide Vacancy axial rotation <2 15)
(about y)
Vycol Pore Rotation <48 3)
Na-X-type Cage Rotation <77 4)
<111> 12 7.4*%*
Na-Y-type Cage Rotation <438 4)
<111> 12 7.4%**
Na-mordenite Channel Spin Exchange 77 10)
[001]12 6.5X7.0* & [010] 8 2.6 X 5.7*
K-L-type Channel Spin Exchange 30 16)
[001]127.1*
NaK-Ferierite Channel Spin Exchange <20 16)
[001]10 42X 5.4* & [010] 83.5X 4.8+
Na-ZSM-5 Channel Spin Exchange <3 12)
{[010] 10 5.3X 5.6 € [100] 10 5.1 X5.5}***
Na-Beta Channel Spin Exchange <42 16)
[001] 12 5.5X5.5%* © <100> 12 7.6 X6.4**
Pore and Cage Type Channel Type
X-, Y-type Zeolites Mordenite, L-type
Low rate
(Spin exchange) 564 (Limited)
134 f T
“ ZSM-5, Beta
Spin exchange
Cage (NO, diffusion)
Porous Wycor Glass l
50100 A
e
'uvo, moleculd) High rate
VAN (Smooth)
Y ) 7
'
ol
Pore
Rotational diffusion Rotational diffusion
v A
Heisenberg spin exchange _Heisenberg spin exchange
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£2 BrAOEXS4 PCREL/ZNODESR/NF A — 45—

Zeolite Cation Temp. g tensors hfc/G &  Ref
/K Ex 8 Ay Ay Ay [V
A-type Na 4.2 1.996 1.995 1.890 0 33 0 018 21)
Na 77 1.970 1.970 1.789 0.09 22)
Na 77 1.980 1.987 1.905 ~0 30 ~0 021 23)
Zn 77 1.999 1.999 1.918 ~0 30 ~0 024 23)
X-type Na 77 1.970 1.970 1.79 009 22)
Y-type Hv 77 1.996 1.996 1.95 0.38 24)
Na 77 1.989 1.989 1.86 0.14 24)
Na 77 1.986 1.978 1.83 ~0 29 ~0 012 25)
Ba 77 1.999 1.995 1.89 ~0 34 ~0 018 25)
Zn 77 2.000 1.998 1.93 ~0 30 ~0 028 25)
Mordenite Na 4.2 1.981 1.979 1.837 0 32 0 012 21)
Na 77 1.990 1.990 1.859 014 22)
ZSM-5 Na 4.2 1.996 1.995 1.862 0 32 0 0.14  21)
Na 10 1.980 1.980 1.840 0 33 0 012 26)
Na 78 1.980 1.980 1.840 0 33 0 012 26)
H” 78 1.997 1.997 1.950 16 16 0 038 26)
H 10 1.997 1.997 1.920 0 33 0 024 26)

a) hf for Al (I=5/2) = 14 G. b) hf for A A, = 16, A,, = 16 G, and A, = unresolved. c) hffor Al;A,=9,4,,=9G,

and A, = unresolved.
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Molecular Motion and Chemical Bonding of NO,
in Metal Ion-exchanged Zeolites: ESR Studies
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It is basically important for zeolite chemistry to understand static and dynamic nature of
adsorbed molecules. Magnetic resonances such as electron spin resonance, electron nuclear
double resonance, and electron spin echo can provide useful experimental information about
rotational and translational diffusion of specific molecules adsorbed and chemical bonding
between the adsorbed molecule and cation in zeolite. In this review, we wish to present our
recent magnetic resonance studies on molecular motion of nitrogen dioxide in zeolites and
the chemical bonding of some small molecules such as nitrogen monoxide, water and ammonia

to metal ion exchanged into zeolites.

Key words: ESR, ENDOR, ESEEM, Nitrogen oxides, Molecular motion, Diffusion, Chemical

bonding.





