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3sClNQR AKD MOBILITY OFPmTIX CEiLOBI3A'ZD?lETHXLGROUPS 

IN CRYSTAI6 

I.A. KJ-DKTSKL, '?.A. EdOIE33VA, G.B. SOIEEEZ, and I.G, SHAPOSHNIKOV 

Radiospectroscopy Laboratory, Pe= University, Ferm (USSR) 

The temper&be dependence of the '%l Kgg frequencies, 

their temperature coefficients, and spin-lattice relsxation 

times was studied for crystalline compounds Cl.$+xC-R with 

R=CSE$, COOH, anii COEH2_~(CH3)g(~?r2 and y=O,1,2) in the tempe- 

r'ature range from 77 K to the sample melting points. It is found 

that for the mono- 2nd dichloromethyl groups the shape of the 

experimental curves on the upper psrt of the temperature range 

often differs essentially from that predicted by the Bsyer theo- 

ry. These deviations mey be interpreted as due to the appesrence 

of the considerable anharmonicity of the autonomous librations 

of the groups mentioned. 

Due to the configuration of partlgchlcrinatedmethyl groups 

in molecular crystals and the character of their interaction 

with the molecule framework, autonomous librations of these 

groups may be possible. In this paper, the mobility of the mono- 

-and dichloromethyl groups is studied by RQR experiments in some 

C1$3_#--B - type crystals with B = C6H5, COOH, end CCHE&(CH3>, 

with x = I.2 and y = 0,1,2. The temperature dependence of the 

resonance frequencies 4, 
,=@/&)(&aT) , 

their temperature coefficients 

tained for35 

and spin-lattice relaxation times T, is ob- 

Cl in thetemperature range from 77 B to the sample 

melting points. 

It is well known that to describe the temperature dependence 

in question the Bsyer theory (ref. 1) with different generaliz- 

ations (see the review ref. 2) is often used successfully if the 

temperature is not very lowa, the followiag apgroPite theoretic- 

al formulae being utilized: 

- PC(T) = P + qT, (1) 

OOZZ-2860/83/$03.00 O1983Else\~erSciencePuhlishersB.V. 
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(T) = Qe (2) 

with 'l-1153 (see, for:e&Fple,.refs. 3, 4 and refs..S, 6 

fespectivelgj. & the other hand, H-the temperature becomes 

high enough this approach ceases to be satisfactory, 

!5e Table gives the expe&nentel results.foT al1.the com- 

pounds i.nve&igated. These ,resultk~eve&~essential deviations 

from (I) &d'(2), espekially for the,&!chloromethyl groups: 

beg%nnAztg with some temperature region, the rate of the change 
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dependence of the IQ?3 frequencies $ 
a+ their temperature coefficients ar-(~&X~~‘Tj 

~~u$ve;~;,an~nfor the chlorine-35. 
, - s L 3’ 293 - CH$1C6H5. 

ofitilb ecomes gre,ater than given by. Ea_. (11, and Eq. (2) holds 

with thk &?eater values of I?. Figures 1 and 2 Sresent ekples 

of the de&iations~discuske6. 
,- 

-x For tl& dichl&tiomekhyl soup this character of T, <T> 
has been.reported formerly in refs. 7, 8: 
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Fig. 2. The temperature 
dependence of the quad- 
rupole spin-lattice re- 
isxation time T, for 

the chlorine-35. 
4 - CHC12CWICH3; 
2- CH2C1C6H5. 

This failure of the Bayer approach in the high temperature 

region may be explained by the essential anhsrmonicity of the 

autonomous librations of the CHC12 and CH2G1 groups due to the 

flexibility of the bond between these groups and the molecular 

framework. This interpretation is supported by.the correlation 

between the effects in question and the anomalous behaviour of 

the thermal expansion coefficient of CH2C1COIV82 crystas (refs. 

7, 73). - 
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