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32. RECOVERY OF HYDRAZINE RESIDUES AS 
HYDRAZINE DIHYDROCHLORIDE OR 

HYDRAZINE SULFATE 

1. N2H4 + 2CgHsCHO -+ CgHbCH=N-N=CHCgHg + 
2H20 

2. (C~HBCHN-)~ + 2H20 + 2HC1 42CsH.rjCHO + 
NtH4.2HCl 

3. (CgHsCHN-), + 2H20 + H2S04 4 2CgHsCHO + 
NzH4.HzS04 

SUBMITTED BY L. F. AUDRIETE* AND T. T. NICKLES* 
CHECKED BY G. GIssoNt AND R. E.  KIRK^ 

Although it has long been known that benzaldehyde 
reacts with hydrazine in alkaline solution to give a yellow, 
insoluble precipitate of benzalazinel and that the latter 
when steam distilled in the presence of mineral acids is 
hydrolyzed to give the corresponding hydrazine salts,2 no 
previous attempt has been made to apply these facts to the 
recovery of hydrazine residues. This reaction is practically 
quantitative and can be applied not only to the recovery 
of residual hydrasine left in solution in the Raschig syn- 
thesis (No. 31) but to all solutions where the detection and 
recovery of hydrazine in the presence of ammonia, or 
hydroxylamine, are of interest. In the process of formation 
of hydrazine salts from benzalazine, 95 per cent of the 
benzaldehyde can be recovered. 

This method is obviously superior to the one involving 
precipitation of the hydrazine sulfate as the slightly soluble 
copper double salt. The latter must be decomposed with 
hydrogen sulfide for removal of the copper, and the solution 
evaporated to the point of crystallization. 

In carrying out the recommended procedure, care must 
be taken to avoid an excess of benzaldehyde, as benzalazine 

can easily be regulated and, for the quantities specified above, completed in 
20 minutes. 
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is somewhat soluble in the latter. The first part of the 
procedure indicates that this method is a highly efficient 
one. It must, of course, be modified to fit individual 
requirements. 

Procedure 

Conversion of Hydrazine Sulfate into Benzalazine. 
Residues containing 25 g. of hydrazine sulfate are dissolved 
in 5 1. of water, and the solution made distinctly alkaline to 
methyl orange with sodium hydroxide. Forty-one grams 
of benzaldehyde is added, and the solution shaken thor- 
oughly. The milky suspension that forms is allowed to 
stand (overnight) until the yellow precipitate has settled 
out and the supernatant liquid has become clear. The 
precipitate is filtered, washed thoroughly with water, and 
dried at room temperature. Yield 39 g. (98 per cent) of 
benzalazine ; melting point 93°C. after recrystallization 
from alcohol. 

Preparation of Hydrazine Dihydrochloride from Ben- 
zalazine. One hundred and four grams of benzalazine 
(0.5 mol) is suspended in 400 ml. of water in a 4-1. round- 
bottom flask, and 80 ml. of concentrated hydrochloric acid 
added. The suspension is subjected tcr steam distillation* 
until no more benxaldehydet comes over in the distillate. 

Since the solution is usually discolored, it is advisable to 
treat it at this point with adsorbent charcoal (Norit). 
After heating the solution for 15 minutes, the decolorizing 
agent is removed by filtration, and the solution concen- 
trated on the steam bath to a volume of 60 ml. The con- 
centrate is cooled to room temperatures, and 10 ml. of 
concentrated hydrochloric acid added. Further cooling in 
an ice-salt mixture results in the crystallization of the 
dihydrochloride. The addition of ethanol to the mother 
liquor causes more complete precipitation. The crystalline 

* The flask should be heated on the steam bath during the distillation. 
t The separation of benzaldehyde from this distillate is aided materially 

by the addition of a “saking out” agent, such as sodium sulfate. 
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salt is filtered and washed with alcohol and finally with 
ether. Yield 49 g. (93 per cent) ; melting point 199°C. 

Preparation of Hydrazine Sulfate from Benzalazine. 
One hundred and four grams of crude benzalazine (obtain- 
able from the residual solutions of the Raschig synthesis) 
is suspended in 400 ml. of water, and 60 ml. of concentrated 
sulfuric acid added. The solution is steam distilled until 
no more benzaldehyde comes over and then cooled in an 
ice-salt mixture to bring about precipitation of the sulfate. 
Yield GO g. of N2H4.H2S04 (92 per cent). 
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33. GUANIDINE NITRATE 

Practically all methods which have been proposed for the 
preparation of guanidine salts involve either ammonation 
or ammonolysis of some derivative of carbonic acid. 
Phosgene, chloropicrin, and esters of orthocarbonic acid 
react with aqueous ammonia to give small yields of guani- 
dine. The hydrochloride is obtained when carbon tetra- 
chloride3 is acted upon by liquid ammonia under pressure. 
Urea4 is partially ammonolyzed in the presence of ammo- 
nium chloride. 

Fusion of ammonium th io~yanate ,~ .~  either alone or in the 
presence of heavy metal salts, at 180"C., gives guanidine 
thiocyanate. This procedure has been modified by heating 
lead nitrate with a solution of ammonium thiocyanate in 
liquid ammonia at 120°.' Lead sulfide is formed, and 
guanidine nitrate recovered. Other methods of formation 
involve the hydrolysis of dicyandiamides-10 and the 
nitridationll of methyl arnine by means of ammonium 
aeide in liquid ammonia. 

Although methods involving the fusion of ammonium 
thiocyanate" were for a long time the only ones employed 

* Although guanidine thiocyanate is readily prepared by this method, it 
is extremely deliquescent and cannot be obtained in so pure a state as 
guanidine nitrate. 




