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Four He\·T :t-1ethods for Preparing NSCl 

K. ·D. 1>1aguire, J. J. Smith and 't.J. L. Jolly 

Department of Chemistry and Inorganic ~terials Research Division 
of the Lawrence Radiation Laboratory, University of California, 

Berkeley 4, California, U.S.A. 
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Glemser ' has reported that NSCl may be prepared by the pyrolysis of 

( NSCl) 
3

. 'tle -vrish to report four additional methods for preparing NSCl. 

(1) 'tlhen a stream of s
2
c1

2 
vapor was passed i'nto a stream of 

active nitrogen3, a olue glmv v7as emitted by the mixture, and yello-vr-'crovm 

solids formed on the 1valls of the reaction tube. A -196° trap immediately 

following the reaction tube collected (beside the unreacted s2c12 ) NSCl, 

SC1
2

, small amounts'of s
3
N

2
c1

2
, traces of chlorine, and small amounts of an 

" 
· uncharacterizea>red-bj,~own solid. The s

3
N

2
c1

2 
probably formed as a result 

of the-reaction 

+ 

4 which takes place rapidly in the liquid state. By allowing the trap to 

stand at room temperature for an hour or so before attempting a separati·on 

of the products, it 1vas possible to re::nove all the NSCl by this reaction. 

In a typical run, s2c12 ·vras aC.C.ed at the rate of 0.18 ~-Umles sec -l to a 

stream of active nitrogen. (P = 5 rnm; N/l'J2 = 0.014) in -vrhicn the flmv-rate 
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of atomic nitrogen was 3.02 j.J.!!lOles sec -l Sixty-tHo milligrams of NSCl 

(calc. from s
3

N
2

Cl
2

) formed in a period of 105 minutes, corresponding to 

a 34% conversion of the s
2

c1
2

, based on the equation 

---> 2 NSCl 

(2) \fuen a suspension of amm.oniu::n chloride in excess S,..Cl'? ivas reflu.~ed 
~ -

for an extended period, the an~onium chloride eventually Has consumed, and 

a solutioncof sulfur in s
2
c1

2 
rerr~ined. Hydrogen chloride, NSCl and s

2
c1

2 

w·ere the principal components of the effluent gas. SlJ:..:Cies ..... ·· ·-- ·· 

were probably formed by the reaction 

---> 3 S + NSCl + 4 HCl . · 

· ·:vlCdifications of this process which permit the isolation of s
3

N
2

Cl
2 

are 

described elsewhere. 6 
' 

evolved and a greenish-black residu~ of s
3

N
2

Cl ''~as formed: 

---> 2 S N Cl + 2 NSCl + 3 2 

1.36 g. of NSCl (1.61 g.'ca_lc.) and 0.74 g. of SC1
2 

(0.86 g. calc.). 

I 

:.;~ .. .' 
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. ( 4) Hem.rsen5 has reported that, by passing chlorine into a carbon 

tetrachloride. suspension of s
3
N2c12, the co~:.9cund (NSCL)

3 
m:a.y be prepared. 

He postulated that the inte:nnediate NSCl vi'as involved. Indeed, vre have 

found that NSCl (along 'tdth SC12 and what is presu.'T.ably (NSC1)
3

) is fo::::'1:"£d 

by the reaction of chlorine gas on s
3

N
2

c12 at room temperature in the absence 

of a solvent. 

+ ---> 2 NSCl 

3 NSCL ---> ( HSCl) 
3 

NSCl was identified by its infrared spectru~1 . In some cases the NSCl 

ivas allovred to polyrr:.erize to a pale yellow solid (presumably (NSCl\) :-;-;hich 

was then analyzed for nitrogen and chlorine. (Calcd. for (NSCl)
3

: N, 17.18; 

\. 
Cl, 43.49. Found: N, 17.14; Cl, 43.62.) Tnis substance melted in the region 

0 0 
73-77 to a dark green liquid which, upon heating to 110-140 , forn1ed an 

. orange solid which melted at 195-198°. T:'"lese results differ from those of 

Schr8der and Glemser7, who reported a melting point of 162.5° for 

This vrork vras supported by the U.S. Atomic Energy Commission. 

·.'; :: ··:· 

(SNCl)". 
;) 

./ 



-4- UCRL-10876 

References 

.!(:. 
;--, 

l ; 
Glemser, 0. & Richert, H., Z. anorg. allgem. Chem., 1961, 307, 313. 

2 Glemser, 0. & Perl, H., Natun-riss ., 1961, 48, 620. 

3 Prepared. by passing dry nitrogen ~~s a.t 10\·T pressures throueh a. 

microwave discharge. 

5 I''.Ieui-Tsen, A., Ber., 1932, 65, 1724. 

I. 

6 
· Jolly, W. L., l:.Ja.guire, K. D. & Rabinovich, D., to be published.. 

·' 
7 Schreder, H. & Glemser, o., Z. anorg. aJ'.lgem.. Chem., 1959, 298, 78. 

·,_,.. 



LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
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resulting from the use of any information, apparatus, method or process dis
closed in this report. 

As used in the above, 11 person acting on behalf of the Commission 11 

includes any employee or contractor of the commission, or employee of such 
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