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" which takes place'rapidly in the liéuid state.%
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Four HNew Methods for Preparing NSCL

K. D. Maguire, J. J. Smith and W. L. Jolly

' DEpértment of Chemistry and Inorganic Materials Research Division
of the Lawrence Rediation Lavoratory, University of Californie,
Berkeley L4, Czlifornia, U.S.A.

"Glemserl’z'has reported that NSCL may be prepared by the pyrolysis of

AN

(NSCl)3. We wish to report four additiornal methods for preparing NSCL.

(1) Vnen a stream of SZClgrvapor was passed into a stream of

 active nitrogen3, a olue glow was emitted by the mixture, and yellow-brown

s

| SOlids'formed on the walls of the reaction tube. A -196° trap immediately

Nfolldwing the reaction tube collected (veside the unreacted 32C12) WsCl,

SClz,'smail amounts of S3N2012, traces of chlorine, and small amounts of an

N\,

32772

}unéhaiacterized\red-browh solid. The S N,Cl, probably formed as a result

of the reaction
f

S.Cl, + 2 NSCl ~=—————> §

21, 0L, + SCL

3 2’

By allowing the trap to

stand at room temperature for an hour or so before attempting 2 separation

- of the products, it was possible to remove all the NSCLl by this reaction.

. In a typical run, 82012 was 2dled at the rate of 0.18 wroles sec™+ to a

stream of active nitrogen.(P = 5 mm; X N, = 0.014) in which the flow-rate




- a solution: of sulfur in SQCl

1.36 g. of NSCL (1.6l g. calc.) and 0.7k g. of 5CL, (0.86 g. cele.). ..
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of atomic nitrogen was 3.02 umoles sec~l.' Sixty-two milligrams of NSCL

(calc. from S.N 012) formed in a period of 105 minutes, corresponding o

32

Clz, based on the equation

a 34%% conversion of the 82

> 2 NsSCl .

ha
2N =+ 82012

¢

=

- (2) Wnen a suspension of ammoniwn chloride in excess SZCZ.Q was refluxed
for an extended period, the ammonium chloride eventually was consumed, and

5 remained. Hydrogen chloride, NSCL and 82012

were the principal components of the effluent gas. The first two species »iiw
- & o~ & IS

were procably formed by the reaction

{ + . + N + o .
NhaCl 2 52012 > 38 NSCL 4 HCL

' 'Modifications of this process vwhich permit the isolation of S3N5012 axe

b

describved elsewhere.

(3) When S_N,Cl, was heated in vacuo %o 80-100°, NSCLl and Sbl2 were

3272

evolved and a greenisthlack residue of S3NéC13ﬁas fbrmed;

- - . sl
3 8;N,CL, ——> 25.TCl + 2NCL + SC1, .

N,CL (2.67 g. cale.),

3a 2

In one expefiment, 4.89 g. of S_N.Cl. yieled 2.53 g. of 83




by the reaction of chlorine gas on S

"Schradef and Glemser
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{L4) Meuwsen”? has reported that, by passing chlorine into a carbon

tetrachloride. suspension of S_N, CL

LA the compound (NSCL)3 may be prepared.

h

He postulated that the intermediate NSCL was involved. Indeed, we have

found that NSCLl (aleong with SC1, and what is presumably (NSCl)3)>is formed

N’,')Cl2 at room temperature in the absence

3

of a solvent.

W o . wan . b
SSNéCla + C12 —_—> 2 NSC1L + SC‘.L2

3 NSCL —m—> (NSCl)3

o

HSCL was identified by its infrared spectrum . In some cases the NSCL

was allowed to polymerize to a pale yellow solié (presumably (NSCl)B) which

‘was then analyzed for nitrogen and chlorine. (Calcd. for (NSC1)3: N, 17.18;

. . ) N » .
Cl, 43.49. Pound: N, 17.1k; €1, 43.62.) This subsiance melted in the rezion

‘ . , o)
73-770 to a dark green liquid which, upon heating to 110-1L40 , formed an

. orange solid which melted at 195-1980. These results differ from those of

7, who reported e melting point of 162.5° for (SHCL)..

. 'This work was supported by the U.S. Atomic Energy Commission.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work,
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the information con-
tained in this report, or that the use of any information, apparatus, method,
or process disclosed in this report may not infringe privately owned rights; or.

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method or process dis-
closed in this report.

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

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

" contractor, to the extent that such employee or contractor of the Commission,

or employee of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract with the Commis-
sion, or his employment with such contractor.
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