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This invention relates to diélectric materials,
more particularly liquids having dielectric proper-

Table A

ties, and the application thereof. o .

The use of liquids is required in certain electri- Besotrifuoride | TR

§ cal equipment, such as, for example, transform- - 3
ers, capacitors, condensers and switch boxes. }Eoﬂiﬂ.z point..._--- s -| 47249,

Among the functions of the liquid are those of v§§§§é§’{§‘(’§é%7gc) ____ he 357,
removing heat and of allowing the making of con- Diélf)fctric constant (at 25° 4.5.
tact in the absence-of i,ir or of explosive mix-  Dielectric constant (at 100° 41,

10 tures. The requiremenis for such liquids are, ' 10
among other things, very high resistance to the ll«zf;slit%]&(aéomslcma)m 3%( e
flow of electric currents, high stability to atmos- ?Dgciﬁc grg.‘i'.ity ------------- 1E-74- tiall ;
pheric conditions at ordinary and at somewhat nfaMmAbIIEY. o -o-aooe e | P ammabler
elevated temperatures, high resistance to thermal So‘l,gr‘ﬂlsity in organic sol-” Miscible.

15 decomposition, low vapor pressure, low congealing Decqm')osition at boiling Nil. 15
temperature, low inflammability and high flash C(?r(:-lonsti;re action on steel Nil
point. Preferably, the liquids should be mobile  Corrosive sction on Copper-.. “| il
even at relatively low temperatures and should be igg‘.gg on 5}%1:11{13‘;% ---------- %}{
good heat transfer agents. Ton on BAREHRE----mmeoo A o

. i tise, high-boili i - .

20 oflgegx?;? ;Ef;ctiailst?llizgelssehgf hb;(;il g%gg?rc%ggg Tetracl;lorgbenzotnﬁuonfle may be prepared by 20
for this purpose. These liquids do not satisfy all the_chlormatmn of benzotnﬁuqude. The chlori-
of the above stated requirements. They are rel- nation may be effected according to well known
atively poor heat transfer agents and, under the methods for the chlorination of aromatic com-

,5 conditions of their use, they gradually decompose pounds. For example, te.trachlorobenzotmﬁuonde 95
with the formation of undesirable products which was produced as follows: .
adversely influence the electrical properties. Four hundred fifty (450) parts of benzotrifluo-
Some of these products are tarry; others are ap- ride, 2 parts of anhydrous ferric chloride and 20
preciably volatile and may present fire and ex- parts of iron borings were placed in a glass flask

4 Dlosion hazards. and chlorine gas added to the reaction mass dur- g,

) It is an object of the present invention to pro- €2 period of twelve hours. During this period
vide new and improved dielectric media. A fur- the temperature was gradually increased from 20
ther object is the provision of liquids which are C. to 160° C., and the reaction was continued un-
applicable in insulating electrical conductors in til an Increase in weight of 318 parts was ob-

.5 electrical equipment such as, for example, trans. tained. . . 35
formers, capacitors, condensers and switch boxes. The cooled reaction mass was drowned in water
Other objects will appear hereinafter. apd the water-insoluble n}ater{al extracted with

In accomplishing these objects according to dilute aqueous h_ydrochlonc acw}. Subseguently,
_this invention, it has been found that alphyl it was Washegi with water and _d11ute sodium hy-

0 compounds containing fiuorine in the side chain, drox1de‘ solution. The.sepayatlon of the _product 40
preferably alphyl compounds in which all of the Was assisted by extraction with ether. This prod-
hydrogens of the side chains have been substi- uct was dissolved in ether and the solution again
tuted by fluorine, possess good dielectric proper- washed with dilute sodlum‘ hydroxide solution.
ties and are suitable for application as dielectric The extracted ether solution was dehydrated,

43 media. Compounds such as benzotrifiuoride are ‘after which the solvent was evaporated. 45
preferred to such compounds as benzyl and benzal The residue was subJectqd to fractlopal dlstxlla:-
fluorides, benzofluorodichloride and benzodifiuo- tion. A number of fractions of various chiorl~
rochloride because of greater stability. The same hated products were obtained. One of these frac-
comparison holds between derivatives of benzo- tions boiled within the range 240°-250° C. Its

5o trifiuoride and the corresponding derivatives of chlorine content was 50.5% and it consisted es- gg
the other compounds just noted. sentially of tetrachlorobenzotrifiuoride (theoreti-

The following table illustrates the properties of ~ cal chlorine content 50.0%). This product was
two of the substances falling within the scope of further purified prior to making the tests de-
the invention, viz., benzotrifluoride and tetra- scribed above.
chlorobenzotrifiuoride. Tn general, chlorinated benzotrifiuoride com- gg
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pounds ‘containing chlorine in the aromatic ring
can be prepared by the general method above de-
scribed, which is a known method for chlorinating
aromatic compounds although, insofar as we are
aware, it has never been applied'in the prepara-
tion of chlorobenzotrifluorides. Chlorinated ben-
zotrifiuoride mixtures obtainable by the chlorina-
tion of benzotrifluoride possess the desired prop-
erties. A chlorinated mixture of benzotrifluoride
having a chlorine content of 44.05% boils at 201°
C. to 240° C,, freezes at —41° C., and has a spe-
cific gravity of 1.629. The low congealing tem-
perature of thig mixture makes it especially de-
sirable for low temperature uses.

One or more of the ring hydrogen atoms of the

alphyl compound may be replaced by other sub-

stituent groups or atoms so long as they do not

' adversely influence to an undesirable degree the

essential electrical and physical properties and
the stability. In general, the preferred compounds
are non-acidic and are free from groups which
readily hydrolyze to form acidic groups. Among
the substitution products that might be utilized,
there may be mentioned those in which one or
more ring hydrogen atoms of a fluorinated alphyl
hydrocarbon containing fluorine in the side chain
has been substituted by groups or atoms such as
—Cl, —Br, —NH3z, —F, —CF3, —NOs, aryl, alkyl,
aralkyl, alkylamino and dialkylamino, more
specifically compounds such as, for example, tri-
fluoromethylbenzenes, trifluoromethylchloroben-
zenes, fluorodibenzyls containing fluorine in the
side chain, triftuoromethylfluorobenzenes, di- (tri-
fluoromethyl) -benzenes, and similar fluorinated
derivatives. It will be understood that the results
with all compounds are not comparable and that
better results are obtained with some compounds
than with others, since their properties may vary
widely as to boiling point, inflammability, etc.
Benzotrifluoride has the combined advantages of
high electrical resistance, high stability, liquidity
at low temperatures, and low viscosity. Halogen-
ated derivatives such as chlorinated benzotri-
fluorides have the additional advantages of low
inflammability and low vapor pressure, |

The boiling point of some of the compounds
falling within the invention are given by the fol-
lowing table: :

Table B
Compound Boiling range
° -

Benzotrifluoride.._________________________ 102-102.5.
0-Chlorobenzotrifiuoride. __ ~_-| 151~153.
m-Chlorobenzotrifluoride . ' 137.6-138.
Di-chlorobenzotrifluoride. . -| 177-180.
Tetrachlorobenzotriffuoride. _ [ 247-249.
m-Brom-benzotrifluoride_.______ -1 156-157.
m-Aminobenzotrifltuoride. __________ T 7TT777" 188-189.
m-Dimethylaminobenzotrifluoride -1 202.5-203.5.
m-Diethylaminobenzotrifluoride_._____ 212-215.
m-Todobenzotrifluoride___..___ .~ 1 182-183.
Bromo-m-dimethylaminobenzotrifluoride 265-267.
2-chloro-1:3-di-(trifluoromethyl)-benzene. . -| 155-160.
- 2-chloro-4-nitrobenzotrifluoride..___._____ . 102,103) (AL 5

mm.).
2-chloro-4-aminobenzotrifluoride. _._____._.___. . 90-103 (At 6 to

7 mm.
2-methoxy-4-aminobenzotrifiuoride .. ____________ 248-249.

The fluorinated alphyl compounds of the type
described may be used alone or in mixtures
thereof, or in mixtures with other materials which
have most of the desired properties, particularly
high electrical resistance, high stability and low
inflammability. The use of mixtures allows the
use of solutions of solid substances such as solid
derivatives of benzotrifluoride, of diphenyl, di-
benzyl, and of chlorinated derivatives of benzene

" to decomposition by the usual
‘whereas the —CCls group,
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and diphenyl. We have found that benzotri-
Huoride and its substituted products readily dis-
solve or mix with many organic substances such
as those mentioned above and with high-boiling
fractions of petroleum distillates. A very desir-

-able application’ of this invention -is the use of

benzotrifluoride and/or its substituted derivatives
in mixtures with other materials that are less
inflammable and have lower vapor pressures, e, g.,
chlorinated benzotrifluorides. .

The present invention provides substances
which are eminently suitable for use as dielectric
materials. While the characteristics of these sub-
stances may vary, they have, in general, the re-
quirements of dielectric materials, In particu-
lar, it should be noted that the —CF3 group,
which characterizes benzotrifluoride and its de-
rivatives, is exceedingly stable and is not subject
hydrolytic agents,
which characterizes
benzotrichloride and its derivatives, is very un-
stable, being readily hydrolyzed to the carboxylic
acid group. :

As many apparently widely different embodi-
ments of this invention may be made without de-

parting from the spirit and scope thereof, it is:

to be understood that we do not limit ourselves
to the specific embodiments thereof except as
defined in the following claims.

We claim: :

1. A dielectric medium comprising, in liquid
phase, a chlorobenzotrifiuoride in which the
chlorine is substituted in the aromatic ring and
which boils above 200° C. :

2. Tetrachlorobenzotriﬁuoride, a compound
boiling at approximately 247° C. to 249° C., having
a freezing point at about 10°
about 35 seconds at 37.8°
stant at 25° C. of about 4.5, said compound being
useful as such or in admixture with other dielec-
tric substances as a dielectric medium. )

3. The process which includes insulating elec-

trically conducting materials by separating them-
with a medium comprising substantial propor-

tions of an alphyl compound containing fluorine
in the side chain. .
4. The process which includes insulating elec-

trically conducting materials by separating them"

with a medium comprising substantial Propor-
tions of a mixture of chlorinated benzotrifluo~
rides. .

- 5. The process which includes insulating elec-
trically conducting materials by separating them
with a medium comprising essentially & mixture
of the chlorinated derivatives of Benzotrifiuo-
ride including tetrachlorobenzotrifiuoride,

6. The process which includes insulating elec-
trically conducting materials by separating them
with a medium comprising essentially a mixture
of the chlorinated derivatives of benzotrifluo-
ride including a polychlorinatedbenzotrifiuoride
which boils above 200° C.

7. The process which includes insulating elec-
trically conducting materials by separating them
with a medium comprising substantial propor-
tions of a mixture of chlorinated benzotrifiuo-
rides with benzotrifluoride.

8. The process which includes insulating elec-
trically conducting materials by separating them
with a medium comprising substantial propor-
tions of a non-acidic benzotrifluoride.

9. The process which includes insulating elec-
trically conducting materials by separating them
with a medium comprising substantial propor-
tions of benzotrifluoride.
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10. An electrical device containing a dielectric
material comprising substantial proportions of
a liquid alphyl compound containing fiuorine in
the side chain. , ‘

11. An electrical devicé containing a dielectric
material comprising substantial proportions of
benzotrifiuoride. .

12. A dielectric medium comprising a liquid
mixture of a substantial proportion of a fluori-
nated alphyl hydrocarbon containing fluorine in
the side chain and a substantial proportion of a
substance compatible therewith selected from the
group consisting of hydrocarbons and their chlo-
rinated derivatives that are stable to atmos-
pheric conditions and have a relatively high
boiling range.

13. A dielectric medium comprising a Tigquid
mixture of a substantial proportion of a non-
inflammable fuorinated alphyl hydrocarbon
containing fluorine in the side chain and a sub-
stantial proportion of a substance compatible
therewith selected from the group consisting of
hydrocarbons and their chlorinated derivatives
that are stable to atmospheric conditions and
have a relatively high boiling range.

14. A dielectric medium comprising a liquid
mixture of a substantial proportion of benzotri-
fluoride and a substantial proportion of a ring
halogenated cyclic hydrocarbon which is miscible
therewith, stable to atmospheric conditions and
boils above 200° C.

3

15. A chlorobenzotrifluoride which is stable to
atmospheric conditions and boils above 200° C.

16. A mixture of benzotrifluorides containing
a normally liquid chlorobenzotrifiuoride which is
stable to atmospheric conditions and boils above
200° C.

17. Mixbures of poly-chloro-benzo-tri-fiuorides

stable to atmospheric conditions and boiling -

above 200° C.

18. An electrical device containing a dielectric
material comprising substantial proportions of &
trifiluoromethyl-fluoro-benzene. ’

19. A dielectric medium comprising ‘a liquid
mixtnre of.a substantial proportion of a trifluo-
romethyl-fluoro-benzene and a substantial pro-
portion of a substance compatible therewith se-
lected from the group consisting of hydrocarbons
and their chlorinated derivatives that are stable
to atmospheric conditions and have a relatively
high boiling range.

20. The process which includes insulating elec~
trical conducting materials by separating them
with a medium comprising substantial propor-
tions of a trifiuoromethyl-fluoro-benzene.

21.. A dielectric medium comprising in liquid
phase a trifluoromethyl-fluoro-benzene in which

. fluorine is substituted in the aromatic ring.

LEE CONE HOLT.
-HERBERT WILKENS DAUDT. -
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