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, Separgtion ofvS8, S7NH,1gp§,§uNh by!‘

. Adsorption"Chroﬁétbgraphy,7

Sir: Sulfur, Aepuasulfur 1m4de and tetrésulfur tetranitride are t
'products of the reactlon of ammonia w1th 82012 and are formed in varlous
reactions involving sulfur-nltrogen compounds "(2) . Characterization
of these reactions has been delayed bécause:of the difficulty of
quantitatively analyzingcthe product ﬂixtufes{ .As might be e#pécted
from the fact that the three substanceslhavé similar molecular structures
(nuckered eight4membered finéS} they ﬁave simil;f solubilities in |
organlc solvents and are dlfflcult to separate from.one another. Various
1nvest1gators (l 3- 5) have mentloned the use of adsorptlon chromatograohy
-in the separation of SS from S7NH and related materlals, but no. details
have been given. We describe here a mecnod'Invoivxnevelht;ongm;th_Wn_»_

~ benzene Lrom alumlna for the separation of Sh L from S7NH and’ 88’ and
a method 1nvolving elutlon with carbon tetrachloride from 5111ca gel

~

for the~separation of S7NH from 88',

EXPERIMENTAL
Commerical alumlna (M. Woelm-Eschwege, ac1d actlvity grade l) and.
‘sillca gel (J.AT. Baker Chemlcal Co., sultable for chromatog”aphlc

use ) were used ~When requlred, "drled" alumina and silica gel were

- prepared ay “eat;ﬁg for 12 hours at 150 C and 200 C, respect vely.

|
|
i

. . . The so ve“vs we”e drled over P O5 and d;stllled The column beds were
.18 cx. long ana 2: SL cm. ‘in dlamete* a:flowraue'of.l ml./min. was used.
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" Known mixtures of'SB, S-,.{.N_I—I,'and_Si*NLL were prepared by weighing out the
purexmaterialsgvthé chromatographic fractions were evaporated to dryness

' and weighed. Data are presented in Table ‘I.

Table I. ChromatographicvSeparation of Xnown

: ) ' " \T! - .
Nuxtures of_SS, S7RH and ShNh'

Sg, & SIE, g SN, &

Non-dried Alumina
Taken o 0.2352 - 0.0105 . 0.12h2 -

. Recovered = - * 0.2345  0.0092 ~ '0.0882

Dried Alumina f'_u;j'
Taken ©0.1765 . 0.0227 . 0.3311

~ Recovered _f't~: ‘ T . 0.1952 . 0.3106 .

Non-dried Silica Gel
Teken . - . 0.1906  0.2015  0.1283 -
Recovered. - .. . . 0.1900  0.2051 °  0.0394

Dried Silica Gel *° SRS

Taken 00,1770 6.1900 - 0.2002

i
1

Recovered ' . ot . 0.3652 o 0.1821
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" The. melting pOints of 8N, and S7VH (187 187 5 and 113 5°C, .resp. )

'good criteria of purity, the nuriuy of 88 may be asceruained f*om its

' containing. ShNh is readiLy recogqized by its orange color. Eluate™

contain*nd S7NH is colorless, but may be identified oy the purple-Violet

o color which forms on treating a small portion with an equal volume of

a 10% solution of XOH in anhydrous methanol. Similar treatment of eluate

containing only S8 gives no color, but, as is also the case with S7NH,

a yeliow‘color forms on heating the mixture.
.\ DISCUSSION

Tetrasulfur tetraniﬁride is held very tenaciouSly'by‘alumina.andis

'Silica gel; benzene (a good solvent for Shh ) was used for its elution.

When columns of either undried alumina or undried,silica,gel were used,

very poor recoveries of ShNﬁ were achieved (see Table I), and non-

elutable sulfur compounds were retained in the columns. We believe that

MNA undergoes hydroLySis on the undried adsorbents to form various

e e emrn,

sulfur oxyac1ds which are insoluble 1n.benzene. About 90% recoverJ of

L L was achieved using dried silica gel and about 95% recovery was -

~ achieved using dried alumine (RF 0. 15), we recommend use o the latter

adsorbent. for the separatien of ShNh from S7NH3and 88.
Both S7NH and 88 are weakly held by alumina and. silica gel; th

relativ eiy poor solvent carbon tevrachloride was used for the elution

of <these comnounds. When columns of‘either dried a umina‘or'dried S

gilica gel Were used both S, NH and 88 came out together With the solvent:

T

front. When undried adsofbents were used tne S7hd was eldued in a

'.infrared spectrum,_which should shbw no bands in the NaCl region. - Eluate
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well-separated band (Rf = 0.15) after the Sg- Ve beliefé the S7NH is

held by hydrogen bonding to the water of hydration of the undried -

'adsorbent.v Both S7NH and 58 were consistently recovered in 98-102%

yield with undried silica gel columns, and we recommend use of the latter

adsorbent for the separation of these compounds.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, 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 contained in this
report, or that the use of any information, appa-
ratus, 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 infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, 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 Commission, or his employment with such contractor.
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