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28. AZIDODITHIOCARBONIC ACID (AZIDOTHIO- 
FORMIC ACID) AND AZIDOCARBONDISULFIDE 

NaN3 + CS2 + NaSCSN3 
NaSCSN3 + HC1+ HSCSN3 + NaCl 

2NaSCSN3 + Iz + (SCSN,)2 + 2NaI 

SUBMITTED BY G. B. L. SMITH* 
CHECKED BY FRANK WILCOXONt 

A few salts of azidodithiocarbonic acid were first pre- 
pared by SommerI by the reaction of azides (trinitrides) 
with carbon disulfide : 
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NaN3 + CS2 --+ NaSCSN, 

These studies have been extended by A. W. Browne and 
his coworkers,F6 so that our knowledge of the chem- 
istry of azidodithiocarbonic acid and the halogenoid 
azidocarbondisulphide is more complete than for most halo- 
genoid compounds. The highly explosive character of the 
free halogenoid and of most of the anhydrous salts, partic- 
ularly those of the heavy metals, makes them very dangerous 
and extremely difficult to handle. 

A. PREPARATION OF AZIDODITHIOCARBONIC ACID, HSCSNz6 

Recrystallized sodium azide (12 g.) is dissolved in 
50 ml. of water, and 12 ml. of carbon disulfide is added. 
The mixture is placed in a small flask fitted with a reflux 
condenser and kept at a temperature of about 40°C. for 
approximately 48 hours. If carbon disulfide is lost by 
volatilization, more is added from time to time. The 
resulting solution of sodium azidodithiocarbonate is filtered, 
chilled in an ice bath, and treated with chilled concentrated 
hydrochloric acid. The white, crystalline precipitate is 
washed twice by decantation with ice water, separated by 
filtration on a Buchner funnel, dried on a porous plate or 
between filter paper, preserved in a desiccator protected 
from the light, and kept at a temperature below 10°C. 
(In this way, azidodithiocarbonic acid may be kept for 
24 to 48 hours without appreciable decomposition.) 

B. PREPARATION OF AZIDOCARBONDISULFIDE, (SCSN,) t4 

Approximately 5 ml. of the filtered solution of sodium 
azidodithiocarbonate obtained as described in the pre- 
ceding paragraph is diluted to 200 to 300 ml. with water. 
A normal solution of iodine dissolved in potassium iodide 
is added drop by drop, with continual stirring, until com- 
plete precipitation of azidocarbondisulfide has been effected. 
The slightest excess of iodine must be avoided, however, as 
iodine is adsorbed by the azidocarbondisulfide and can be 
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removed only with considerable difficulty by washing. 
If an excess of iodine is inadvertently added, this may be 
reduced by adding a small amount of a dilute solution of 
sodium azidodithiocarbonate. The precipitated azido- 
carbondisulfide is separated by filtration on a Buchner 
funnel, washed with cold water several times, and partially 
dried by suction. Small portions are carefully spread upon 
a porous plate with the aid of a bone spatula, tapping or 
undue pressure being avoided, and are finally stored in a 
desiccator over phosphorus pentoxide, kept at 10" or 
lower, to minimize spontaneous decomposition. 

Axidocarbondisul.de will detonate with great 
violence when heated to temperatures above 40" or when sub- 
jected to mechanical impact. Explosions have frequently 
occurred at various stages of its preparation and investigation. 
I t  u.ndergoes spontaneous decomposition, and this reaction i s  
autocatalytic so that the partially decomposed material i s  
exceedingly sensitive. Axidocarbondisulfide should not be 
kept longer than 48 hours at 10°C. Anyone working with the 
material or the explosive salts should exercise great care in 
order to avoid serious injury.  W h e n  handling the dry 
materials, gloves and goggles should be worn, and manipula- 
tions should be carried out behind heavy wooden screens. 
The worker should at all times be in such a position that i f  the 
material detonated he would not be injured. Quantities 
greater than 1 g.  should never be handled. The  free acid 
will detonate, but the explosion i s  not so violent as that of 
azidocarbondisulfide unless con$ned. The explosion i s  more 
like that of black gunpowder or nitrosoguanidine.) 

Azidodithiocarbonic acid, azidocarbondisulfide, and the 
azidodithiocarbonates are useful substances in illustrating 
the properties of halogenoids. Rather spectacular lecture 
demonstrations may be made by using these compounds, 
but they should not be attempted except by an experienced 
chemist. Some of the heavy metal azidodithiocarbonates 
are powerful detonators but have proved too sensitive for 
practical application. 

(Caution. 
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29. THIOCYANOGEN SOLUTION 

Pb(SCN)z + Brz -+ (SCN)z + PbBrz 

SUBMITTED BY WILLIAM HOWLETT GARDNER* AND HAROLD WEINBERGER* 
CHECKED BY D. T. ENGLISt AND E. c. PRICEt 

All methods that have been suggested for the preparation 
of thiocyanogen solutions involve the use of strictly anhy- 
drous solvents, since the presence of moisture causes rapid 
hydrolysis and decomposition to take place. It is possible, 
however, to stabilize thiocyanogen in aqueous solution to a 
limited extent by the presence of large quantities of 
potassium thiocyanate. 

Thiocyanogen has been prepared by the action of iodine 
upon an ethereal suspension of silver thi0cyanate.l This 
reaction does not go to completion, since thiocyanogen is a 
halogenoid2 lying between bromine and iodine in order of 
chemical activity. It can be prepared by the oxidation of 
a solution of hydrogen thiocyanate in ether with manganese 
dioxide. The electrolysis of thiocyanates in alcoholic 
solution results in the discharge of the thiocyanate radical 
and the formation of thiocyanogen as an anodic p r ~ d u c t . ~  
The interaction of plumbic acetate and thiocyanic acid in 
ethereal solution presumably results in the formation of 
plumbic thiocyanate which immediately decomposes into 
thiocyanogen and plumbous thio~yanate.~ 

The action of bromine upon various metallic thiocyanates 
gives thiocyanogen in better yield, but few solvents yield 

* Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 
t University of Illinois, Urbana, 111. 




