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The present invention relates to a method of stabilizing 
trichloroethylene and to a stabilizing composition there 
for. 

It is known that trichloroethylene is utilized indus 
trially in various technical processes, particularly as a 
solvent for degreasing metals. Since trichloroethylene 
is an unstable chemical compound, the solvent is easily 
decomposed during such processes. The phenomena of 
decomposition of trichloroethylene are enhanced by the 
presence of air, light, moisture and heat, particularly. 
when the solvent is in contact with metallic surfaces, such 
as iron and aluminum. As these phenomena, are of an 
autocatalytic nature, it is most important to effectively 
stabilize the solvent, especially in view of the fact that 
the hydrochloric acid formed by the decomposition of 
trichloroethylene develops for example in steel or alumi 
num articles, which are being degreased, the chloride of 
these metals, which chlorides, in turn, enhance very much 
the decomposition process of the solvent under forma 
tion of more hydrochloric acid and subsequent strong 
corrosion of the metallic articles being degreased. 

It is known in the art to use various types of organic 
substances for stabilizing trichloroethylene, such as the 
amines, phenols, alcohols, epoxides and esters; these sub 
stances are used as stabilizers either individually or in 
synergetic combinations. The most modern systems of 
stabilizing trichloroethylene are, in fact, based on the ad 
mixture of synergetic combinations of various compounds 
to trichloroethylene, such as, for instance, epoxides 
--amines : ... . . . . . . . . . . . . . . 

It is the object of our present invention to provide an 
improved method and composition for stabilizing tri 
chloroethylene which is particularly suited to prevent-de 
composition of the latter when used in processes for de 
greasing metals. : 'e' . . . . . . . . . . . 

: It is another object of our invention to improve the 
conditions of working with trichloroethylene as a solvent 
by providing a method and stabilizing composition which 
suppress the accumulation of acid products in trichloro 
ethylene or neutralizes the same when formed. 
The objects of our invention are attained with the aid 

of our technically improved method of stabilizing tri 
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2. 
ideneazine, and dimethylketazine, and is admixed to tri 
chloroethylene in amounts of from 0.01% to 0.02% b 
weight approximately. 
The epoxide may be, for instance, one of the group 

comprising butylene oxide, propylene oxide, amylene ox 
ide, or chloropropylene oxide and is added to trichloro 
ethylene in amounts of from 0.2% to 0.3% by weight 
approximately. - 

The alcohol may be one of the group comprising iso 
butyl alcohol, butyl alcohol, propyl alcohol, isopropyl 
alcohol, amyl alcohol, isoamyl alcohol, ethyl alcohol, and 
may be added to trichloroethylene in amounts of from 
0.05% to 0.1% by weight approximately. 
The phenolic compound may be chosen from the group 

comprising phenol, thymol, ortho-nitrophenol, eugenol, 
isopropyl-p-hydroxyanisol, ethyl-p-hydroxyanisol, and 
should be added to trichloroethylene preferably in quan 
tities of from 0.005% to 0.01% by weight approximately. 
The quantities of the components of the synergetic 

mixture may be chosen larger or smaller than the 
amounts given above depending upon the stabilizing ef 
fects to be attained and according to the other adjuvants 
which may be present in the solvent. 
Such adjuvants are mentioned in our copending appli 

cation Serial No. 747,566, filed July 18, 1958, now aban 
doned, and may be for instance, esters or alcohols and 

30 

35 

40 

the like compounds which may be added to the trichloro 
ethylene degreasing solvent without affecting intrinsically 
or substantially the synergetic effect of the quaternary. 
mixture of the present invention. - 
The synergetic mixture according to the invention may 

contain one or several substances for each type of the 
components mentioned further above, and chosen from 
the list of substances mentioned for each type. For ex 
ample, the group of the phenols, may be represented in. 
the synergetic mixture not only by phenol itself, but may 
also consist of a mixture of phenol and thymol; as repre 
sentative of the class of epoxides, a mixture of propyl 
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ene oxide and butylene oxide may be added, and the 
same applies to the other two groups, to be present as 
components in the synergetic mixture. . . 
The technical advantages achieved with the present in 

vention are illustrated by the following test series in which 
samples of trichloroethylene, stabilized by various meth 
ods, are classified according to their stability properties 
as revealed on the basis of a 48-hour accelerated oxida 
tion test as specified in U.S.A. Army-Navy-Aeronautical 
Specification MIL-T7003 and Federal Specification OT 

55 
chloroethylene which makes use of a heretofore unknown 
synergetic mixture. - - 

Our invention is based on the discovery that it is pos 
sible to produce ... a synergetic action of stabilizing tri 
chloroethylene when a quaternary combination is added 
to trichloroethylene, the mixture containing a hydrazine 
derivative, an epoxide, an alcohol and a phenolic com 
pound." . . . . . . . . . . . . . . . . . . . . 

The hydrazine derivative may be one of the group 
comprising N,N-dimethylhydrazine, benzalazine, diethyl 
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is suspended in the vapor phase while a 4 x % 

63a/. s": . . . . . . . . . . . . ." 

This stability test consists essentially in causing 200 
ml. of trichloroethylene to boil for 48 hours in a Pyrex 
flask of 500 ml, with reflux condenser and causing a 
stream of gaseous oxygen saturated with water to bubble 
through the solvent in the flask by way of a glass-tube 
having a diameter of 3 mm. at a speed of 10 to 12 
bubbles per minute; a 2 x 2 x A8 inch SAE steel strip 

x A6 
inch SAE steel strip is introduced into t 
liquid phase; a 150 W, frosted light bulb is used, both 
as a light and heat source and placed underneath the 
flask. ... ... . . . . 
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At the end of the test, the acidity of the trichloroeth 
ylene is determined. The percentages of the various 
adjuvants are given by weight. The pH values are de 
termined in the aqueous extracts of trichloroethylene 
after the completion of the stability test by using in 
each case the same ratio of water:trichloroethylene of 
1:1. All of the tests were repeated two or three times 
and the results averaged. 

TEST SERIES I 
Examples I-15 

This test series was conducted to demonstrate the 
stabilizing action of the synergetic mixture of butylene 
oxide and isobutyl alcohol--phenol--N,N-dimethylhy 
drazine. Table I shows the results of the tests on the 
basis of Examples 1 through 15: Examples 1 to 4 were 
carried out with individual stabilizing compounds; Ex 
amples 5 to 10 with binary mixture, Examples 1 to 14 
with ternary mixtures and Example 15 finally with the 
quaternary mixture according to our present invention. 

It will be noted from the results shown in Table I that 
the pH value of the trichloroethylene samples stabilized 
with individual stabilizing compounds or with binary and 
ternary mixtures is much lower than 7.0 and thus no 
ticeably acid, whereas the pH value of the sample sta 
bilized with the quaternary mixture of butylene oxide 
isobutyl alcohol--phenol--N,N-dimethylhydrazine re 
mains practically neutral after the completion of the 
stability test, 

TABLE I 

pH of tris 
chloro 

Sample ethylene 
No. Stabilizers added to trichloroethylene after 

accelerated 
oxidation 

test 

i-------- N,N-dimethylhydrazine 0.01%------------------ 2.1-2.4 
Butylene oxide 0.2%-------- w 1.7-2.0 
Isobutyl alcohol. 0.07%------ 1.7-2.0 
Phenol 0.01%------------------------------------ 2.0-2,3 
NNimethylhydraine 0.01%--butylene oxide 2,3-2, 6 
0.2%. 

6-------- NNynethylhydrazine 0.0%-isobutyl alcohol 2,3-2.6 
U as 

N,N-dimethylhydrazine 0.01%-phenol 0.0%--- 2, 5-2, 8 
Butylene oxide 0.2%--isobutyl alcohol 0.07%-...- 3, 1-3.4 
Butylene oxide 0.2%phenol 0.01%------------ 2,2-2.6 
sobutyl alcohol. 0.07%phenol.00%--------- 2.2-2.5 
N,N-dimethylhydrazine 0.01%--butylene oxide 3.8-4. 
0.2%-isobutyl alcohol 0.07%. 

2------- N,N-dimethylhydrazine. 0.01%--butylene oxide 3,4-3.7 
0.2%-phenol O.01%. 

3------- N,N-dimethylhydrazine 0.01%--isobutyl air 3.22.6 
cohol 0.07%-phenol 0.01%. 

14------- BES; 0.2%isobutyl alcohol 0.07% 2.5-2.8 
phenol U.U. 

15.------ N,N-dimethylhydrazine 0.01%-butylene oxide 6, 6-7, 0 
0.2%--isobutyl alcohol 0.07%-phenol 0.01%. 

TEST SERIES II 
Examples 16-30 

Tests 16 through 30 were conducted to prove the 
stabilizing action of the synergetic mixture of propylene 
oxide--isobutyl alcohol-orthonitrophenol--N,N-dimeth 
ylhydrazine. The results obtained are indicated in Table 
II below and demonstrate clearly the same fact that also 
Test Series I and Table I show, i.e. that only the pH 
value of the sample stabilized with the above-given syn 
ergetic quaternary mixture remains practically neutral 
after the accelerated oxidation test, whereas all the other 
samples stabilized with either individual stabilizers or 
binary or even ternary combinations of the same become 
decidedly acid after the same oxidation test, 
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TABLE II 

pH of tri. 
chloro 

Sample ethylene 
No. Stabilizers added to trichloroethylene after 

accelerated 
oxidation 

test 

N,N-dimethylhydrazine 0.01%------------------ 2.-2.4 
Propylene oxide 0.2%. 92.2 
Isobutyl alcohol. 0.07% -2.0 
o-Nitropheno 0.01%--- 2.7-2.9 
N,NSmethylhydrazine 0.01%-propylene oxide 2. -2.4 
0.2%. -- 

Ninethylhydrazine 0.01%--isobutylalcohol 2:32.6 
07. 

NSnethylhydrazine 0.01%--o-nitrophenol 2, 52.8 
Profylene oxide 0.2%--isobutyl alcohol 0.07%. 2.9–3.2 
Propylene oxide 0.2%-n-nitrophenol 0.01%.---- i. 9-2.2 
Isobutyl alcohol 0.07%--o-nitrophenol 0.01%. 2.0-2.2 
N,N-dimethylhydrazine 0.01%-propylene oxide 3.7-4. O 
0.2%-isobutyl-alcohol 0.07% 

N,N-dimethylhydrazine 0.01%--propylene oxide 
0.2%--o-nitrophenol 0.01%. 

N,N-dimethylhydrazine 0.0%--isobutyl alcohol 3, 1-3.3 
0.07%ro-nitrophenol 0.01%. 

Propylene oxide 0.2%--isobutyl alcohol 0.07%-- 2.1-2.3 
o-nitrophenol 0.01%. 

N,N-dimethylhydrazine 0.01% propylene oxide 6.5-7.0 
0.2%--isobutyl alcohol. 0.07%--o-nitrophenol 
0.01%. 

We claim: 
1. A trichloroethylene composition stabilized against 

acidic decomposition, particularly during its use for de 
greasing metals, which comprises small quantities, inti 
mately mixed and synergetically active, of N,N-dimethyl 
hydrazine, isobutyl alcohol, butylene oxide, and phenol. 

2. A stabilizing composition for trichloroethylene com 
prised of a synergetic mixture, of from about 1 to 100 
portions by weight of N,N-dimethylhydrazine, from about 
10 to 100 portions by weight of isobutyl alcohol, from 
about 1 to 100 portions by weight-of phenol, and from 
10 to 1000 portions by weight of butylene oxide. 

3. A trichloroethylene composition stabilized against 
acidic decomposition, particularly during its use for the 
degreasing of metals, which comprises small quantities, 
intimately mixed and synergetically active, of N,N-di 
methylhydrazine, isobutyl alcohol, propylene oxide and or 
nitrophenol. 

4. A stabilizing composition for trichloroethylene com 
prised of a synergetic mixture of from about 1 to 100 
parts by weight of N,N-dimethylhydrazine, from about 
10 to 100 parts by weight of isobutyl alcohol, from about 
1 to 100 parts by weight of o-nitrophenol and from 10 
to 1000 parts by weight of propylene oxide. 

5. A method of stabilizing trichloroethylene for pre 
venting its acidic decomposition, especially during the de 
greasing of metals, comprising the step of intimately mix 
ing to the trichloroethylene small quantities of a syner 
getic quaternary mixture of N,N-dimethylhydrazine, iso 
butyl alcohol, butylene oxide and phenol. 

6. A method of stabilizing trichloroethylene for pre 
venting its acidic decomposition, especially during the de 
greasing of metals, comprising the step of intimately mix 
ing to the trichloroethylene small quantities of a syner 
getic quaternary mixture of from about 1 to 100 parts 
by weight of N,N-dimethylhydrazine, from about 10 to 
100 parts by weight of isobutyl alcohol, from about 1 to 
100 parts by weight of phenol and from about 10 to 1000 
parts by weight of butylene oxide. 
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