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MOLECULAR STRUCTURE OF NITROGEN TRICHLORIDE AS DETER­
MINED BY ELECTRON DIFFRACTION 
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ABSTRACT 

Nitrogen trichloride was found 10 have a bond length of,. = 1.759 ± 0.002 A 
and a CI-N- CI angle of 107.1 ±0.5 ' . The bond angle is larger than that f"und in 
NF" consistent "lIh the (r<'Centl)' revised) Irend., di , pla)ed by the trihal 'dcs of 
phosphorus and arsenic. but much lower than the 120 ' angle reported for Ihe 
isoelectronic molecule N(SIH .dJ' Mo reovcr. a c'ompanson bct\\cen select.:d com­
pounds reveals Ihat the N- Cl bond lenglh IS appreciably greater. relali\d) . than 
the N- Si bond length. Accordingly. Ihe bond angles and bond lengths , uggc>1 a 
greater reluctance of the nitrogen lone pairs to dclocalizc onto Cilhan onto SiH J 

groups. Mean amplitudes of vibration of NCI J "cre derived both from the diffrac­
tion data and from recently published infrared and Raman frequencies . The values 
agree with.in the estimated unccrtainlics. 

-

INTllODUcnON 

Nitrogen trichloride. a simple molecule. has long invited specUlation aboul 
its unknown structure. On Ihe one hand it is isoelec tronic wilh N(SiH J), ,. a planar 
molecule. On the other hand. it is «peeled to be pyramidal according to the 
Valencc-Shel1-Elcctron-Pair-Rcpulsion (\'SEPR) model of Sidgwick and Powell. 
and Gillespie and Nyholm'. Indeed, the VS£PR poslulatcs call fm bond 
angles smaller than tetrahedral aml smaller, evcn . than those in NH J bt."Cause of 
the high eleclronegalivity or chlorine. Until recently. the propensilY of the com­
pound to explode discouraged direct structural studies. Improved techniques for 
handling the material led to infrared and Raman work in the liquid and vapor 
phasesJ - s, in which the compound was diluted by inert subslances. Thesc investiga­
tions revealed that Nel, .is pyramidal rather than planar. They have also suggested 
that lhe bond angle is in Ihe vicinity of 108 ' . It looked possible to . "cnd Ihe d ilu-
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