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This invention relates to new explosive com 
pounds and more particularly to neutral deriva 
tives of nitroethyl nitrate. 
More specifically the invention relates to n 

troisobutyl nitrate and compounds corresponding 
to the general formula 

R. R. 

ONo-be-i-No, 

When ethylene is nitrated there is obtained an 
explosive admixture which comprises about 40 
parts of nitroglycol and 60 parts of beta-nitro 
ethyl nitrate. This admixture is not of commer 
cial value because it is instable and has a ten 
dency to decompose with the evolution of oxides 
of nitrogen. The instability of the explosive has 
been attributed to the nitroethyl nitrate because 
of its acidic group =CHNO2. The prior art has 
proposed various methods of destroying the nitro 
ethyl nitrate in order to make use of the nitro 
glycol, which in itself is a stable explosive. How 
ever, no method of commercially using the nitro 
ethyl nitrate has been proposed. 
The instability of explosives due to decomposi 

tion with the formation of acidity is known in 
the art, and antacids such as chalk or magne 
siumcarbonate are employed to remedy this con 
dition but nitroethyl nitrate has not been success 
fully used in explosive compositions, even when 
antacids are present. 
This invention has as an object the production 

of a neutral stable explosive oil, 
A further object of this invention is the produc 

tion of neutral derivatives of nitroethyl nitrate. 
A further object of this invention is the pro-. 

"duction of explosive compounds containing 
neutral derivatives of nitroethyl nitrate. 
, A still further object of this' invention is the 
production of nitrates of nitroalcohols which 
have relatively greater stability than nitroethyl 
nitrate. 
Other and further objects will appear herein 

after. 
The objects of this invention have in general 

been accomplished by substituting neutral lower 
alkyl radicals for the hydrogen atoms attached to 
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nitroethyl nitrate. For example, nitroethyl ni 
trate has the formula . . 

R 

ONO ch--No, 

in which R and R' are hydrogen atoms and in 
accordance with this invention these hydrogen 
atoms have been replaced by either methyl or 
ethyl groups, thereby forming a neutral deriva 
tive. When methyl groups are substituted for 
each hydrogen atom there is formed the com 
pound nitroisobutyl alcohol nitrate which is 
neutral and is a very useful explosive. 
In addition to the formation of the above 

neutral derivatives it is to be understood that in 
accordance with this invention other substituted 
nitroethyl nitrates may be prepared. Thus I 
have found that in the general formula 

R. R. 

oNo-bit-i-No, 
. 

I may form neutral derivatives by substituting 
for the R and R. lower alkyl radicals, for exam 
ple, the methyl and ethyl radicals, and for the 
R’ I may substitute either hydrogen or lower 
alkyl radicals, for example, methyl and ethyl-ra 
dicals. Compounds with the above type substi 
tutes are neutral, are explosive, and are very use 
ful in explosive compositions as they do not tend 
to decompose and set up dangerous conditions in 
the composition. 
In order to produce the neutral derivatives of 

nitroethyl nitrate I may first prepare substituted . 
nitroethyl alcohols, for example, by condensing 
secondary nitro compounds such as the Secondary 
nitroparaffins with formaldehyde in the presence 
of an alkaline catalyst. To illustrate this con 
densation reaction the following equation in 
which secondary nitropropane and formaldehyde 
are condensed is given: 

C CB NO 
s N/ CHNO+CH0- . o 

cá, of CHOBI 
The explosive nitrates of this invention may be 

produced by nitration of substituted nitroethyl 
alcohols prepared as illustrated above by treating 

the carbon atom holding the nitro radical in 50 them with mixed acid in the manner described by 
  



2 
the following example in which all parts are by 
Weight: 

Eacample I 
Nitroisobutyl alcohol is nitrated by adding it 

to mixed acid containing approximately 50% 
HNO3 and 50% H2SO4. The reaction is carried 
out in the same type of nitrator as used for nitrat 
ing glycerin, the procedure being as follows: Place 
500 pts. of mixed acid in the nitrator and cool 
to about 35° F. Then gradually add with agita 
tion 200 parts of nitroisobutyl alcohol at such a 
rate as to maintain the temperature of nitra 
tion at about 45° F. After nitration is complete, 
the charge is drowned to get the nitrated na 
iterial out of the spent acid, by running it into 
cold water under agitation. The amount of Wa 
ter should be approximately five times the volume 
of the charge. 
After the charge is completely drowned the 

agitation is stopped and the nitrated product al 
lowed to settle. It is then drawn into an equal 
volume of water and agitated at about 105 F. 
for ten minutes and then allowed to settle. The 
charge is then neutralized by Washing it with an 
equal volume of about 5% soda ash Solution at 
05° E. 
The nitroisobutyl nitrate prepared in this nan 

ner analyzed 13.3% nitrate nitrogen in the n 
trometer and had a pH of 7.2 which is indica 
tive of its neutrality. The pH was determined 
by testing 10 cc. of neutral water after it had 
been shaken with 2 cc. of the explosive oil. 
The stability of nitroisobutyl nitrate as shown 

by the standard KI test was in the range re 
quired of commercial nitroglycerin for se in dye 
namite, that is, a K test of over 10 minutes was 
obtained. - 

The sensitivity of the nitroisobutyl nitrate to 
impact was satisfactory. as the drop of a 2 kilo 
gram weight from a height of 100 cm, would 
cause no detonation. This relative insensitivity 
and its high negative oxygen balance (-68%) 
puts nitroisobutyl nitrate in a class with trinitro 
toluene. Because of its relative insensitivity and 
high negative oxygen balance, nitroisobutyl ni 
trate is especially suited for sensitization of safety 
explosives containing no ingredients which are 
classed as of the type of nitroglycerin consisting 
chiefly of ammonium nitrate and other salts of 
high positive Oxygen balance. 
The explosives produced in accordance with 

this invention are also adaptable for use in the 
nitroglycerin type of explosives, and they may be 
added directly to the nitroglycerin or they may 
be prepared by nitrating the substituted nitro 
ethyl alcohols in conjunction with the Substances 
being used for the preparation of nitroglycerin. 
The following example illustrates the prepara 
tion of a nitroglycerin type of explosive in which 
there is included an explosive in accordance with 
this invention. All parts are by weight. 

Eacample II 
An admixture of 20 parts nitroisobutyl alco 

hol, 20 parts sugar, 30 parts glycerin and 30 parts 
glycol are dissolved by warming to 50 C. After 
cooling, the mixture of alcohols is added grad 
ually with agitation to 500 parts cold mixed acid 
consisting of equal parts by weight of nitric acid 
and sulfuric acid. The addition is carried out 
at such a rate that a temperature of approximate 
ly 45° F is maintained. 
complete the charge is run into a separator Where 
it is allowed to stand and separate due to dif 

When the nitration is 
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ference in specific gravity of the acid and n 
trated product, 

After separation is complete the charge is 
washed by agitating it at 105 F. with a volume 
of HaO equal to about 1% times the volume of 
nitrated material. It is then neutralized as out 
lined in Example I. 

Nitroisobutyl alcohol nitrate in admixture with 
nitroglycerin and/or its equivalents may be used 
in manufacture of dynamites. For example, the 
following compositions gave satisfactory results 
in standard tests. 

Eacample III 

Per cent 
75% nitroglycerin.---------------------- 400 
25% nitroisobutyl alcohol nitrate-------- 
NaNO3 ----------------------ea ---as a seas 48.0 
Wood pulp------------------------------- 11.0 
Chalk-------------------------------- O 

Eacample IV 
Parts by weight 

Nitration product of: 
20 parts by weight nitroisobutyl alcohol 
20 parts by weight 
30 parts by Weight glycerin ---------- 
30 parts by Weight glycol------------- 

NH4NO3--------------------------------- 60.5 
NaNO3 --------------------------------- 12. 
Wood pulp----------------------------- 0.5 
Manioc four----------------------------- 5.8 
Sulfur ------------------------------- 3.0 
Chalk ----------------------------------- 0.5 
Where in the above examples and specifica 

tion I have used the term nitroglycerin, I wish 
it to be understood that I mean the term as used 
by the art, that is, nitroglycerin includes the 
compound by itself or with the addition or par 
tial Substitution of any of the commercially used 
freezing point depressants such, for example, as 
ethylene glycol dinitrate, nitrated polymerized 
Egerin, nitrated sugars, nitrated chlorohydrins, 
eC. 
The new explosive compounds which have been 

produced in accordance with this invention have 
been found to be useful as sensitizers for safety 
explosives and as substitutes for various come 
pounds used in conjunction. With nitroglycerin. 
The explosive compounds have been proven to 
be stable, reliable, and sensitive, and for this 
reason have proven highly desirable in explosive 
compositions. 

It will be understood that the details and ex 
amples hereinbefore set forth are illustrative only 
and that the invention as broadly described and 
claimed is in no way limited therebv. 
What I claim and desire to protect by Letters 

Patent is: 
I. A substitution product of nitroethyl alcohol 

nitrate having the following general formula: 

65 

70 

73 

R. R. 

oNo-bh--No, 
R 

in which R and R are alkyl radicals having not 
more than two carbon atoms and R is a radi 
strom the group consisting of H, CH3, and 
2. A compound of the 

mula: 

t; 

following chemical for 
CE 

ONo–CH-i-No, 
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3. A compound of the following chemical for 

mula: 

C 
ONO-CH-i-N O 

4. A compound of the following chemical for 
mula: 

CH 

ONO-CHCH-5-NO, 
s 

5. A safety explosive composition comprising a 
major proportion of ammonium nitrate and as 

O 

15 

3 
a sensitizer a compound of the following general 
formula: 

R 

oNo-bh--No, 
ly 

in which R and R' are alkyl radicals having not 
more than two carbon atoms and R' is a radi 
cal from the group Consisting of H, CH3, and 
C2H5. 

6. A safety explosive composition comprising 
a major proportion Of ammonium nitrate and 
as a sensitizer a compound of the following chemi 
cal formula: 

pH, 
ONO-CH-C-NO 

H 
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