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(4—a) [This invention relates to a method for cleaning articles
by vapor degreasing; and more particularly to a method of removing
organic materials from metallic and electrical materials with a
solvent employing various blends including dibromomethane and
appropriate stabilizers.] (EB1{E9~141T)
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(4—b) [TIt has been found that dibromomethane can be stabilized
with a mixture of three low boiling solvents to prevent it from
turning acidic and releasing free bromine into the air. The
solvents are nitromethane, 1,2 butylene oxide and 1,3, dioxolane.
It was also discovered that excessive pitting and corrosion
would appear on metals placed into the vapor layer unless
appropriate stabilizers as indicated have been added. It has been
determined that the appropriate ratio of the stabilizers is
approximately 0.5% nitromethane, 0.5% of 1,2 butylene oxide and
3-4% 1,3 dioxolane. ] (E3#%E19~291T)
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(20’ —a) TIt is well recognized in the art, however, that good
stabilization of one type of halogenated hydrocarbon is no
indication of successful stabilization against other halogenated
hydrocarbons, since the nature and degree of the decomposition
reaction is greatly different for each of the different halogenated
hydrocarabons. ] (£ 1#@5E 5 8~ 6 41T)
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(23’ —a) [Chlorinated hydrocarbons have been stabilized
heretofore with a binary combination of polyhydroxy alchols e.g.
1, 2-benzenediol) and epoxy compounds. Another stabilization system
for chlorinated hydrocarbons such as perchlorethylene and
trichloroethylene, makes use of a combination of an oxime, an
epoxide and a dialkylhydrazone.] (£ 1{$E 2 4~301T)
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(23 —b) TIt has not, however, been possible heretofore to



stabilize bromine-containng hydrocarbons (bromocarbons) and
hydrocarbons containing both bromine and chlorine
(bromochlorocarbons) with stabilization systems of the
aforedescribed type. This disadvantage is particularly acute
because of the fact that bromocarbons and bromochlorocarbons have
been found to be better fire-extinguishing substances than the
chlorinated hydrocarbons described earlier and thus are most
desirable for use in fire extinguishers which must be stored for
long periods of time.] (E1{E45~551T)
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(9—a) [This invention relates to chlorinated solvents, and
particulary to new and highly effective stabilized solvent
compositions composed of chlorinated hydrocarbons containing
mixture of stabilizing additives, said compositions being
particularly suitable for the liquid and vapor phase
degreasing of metals.] (FE1#HE8~ 1 317)
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Table II

B Dioxolane Compound Nitroaliphatie Compound Epoxide Compound
_______ 10 pereent Gmetliyl-l.3-dloxolane______| 80 poresnt nitroethvylenc ..____________| 10 percent cpihvdrin.
...... 0 poreent drethyld 3-dioxolane .| &0 percent nitroacefylene _____________| 20 percent 3,4-epoxybutane,
______ 50 percent 2,9-dimethyl-1,3-dloxolane_ ] 20 percent 1-nitropropane...___________| 30 poreent 1,8 cpoxvpropane.
,,,,,,, a0 percent 2-sthyl-1,3-diowolane _______¢ 10 percent l-nitro-2-propene. .. —=n-| 00 percent 2-chlore-3,4-epoxvhbutane,
7 - 40 pereent 4- meth\.l 1,3-dioxolane__._._ 20 perceilt ZMULODroDaNe. ... 40 percent 1-chloro-2,3-epoxyhutane.
NI e, 40 percent 4-cthvl l,d-dmm e .-} 10 pereent 2-nitro-l-propene__ . _ .. .. 30 pereenl 1-vhiora-2,3-epoxyhutane,
VIIT__..| 60 percent 5,5- thmelhﬁ 1,2- oxalane._t 50 percent 2-nitro-l-propyne. oo 10 pereent I-chloro-3,4-epoxvbutane.
IX______ 80] percent Sanethyl-d Lihyl 1,8-dioxo- | 10 percent nitraothane. ... ______ 10 percent 2-chloro-3,4-cpoyybutane,
HIE. o
_______ o0 pereent 1,3-dioxolare. ... ____| 60 percent nitromwethane. _____ _____..| 20 percent 2-ohloro-3,4.ecpoxvbutane,
3 40 pereent 3,5-diethyl-1,3-dioxolane. . .| 40 percent nitropropane..___.__.___... 20 pereent 3,4-cpoxyhuiane,
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20 sS—t bk 1, 3= FUSY 60 A=tk —hO AR, 20 {—t>b 2—-H00-3, 4-THFLTH
40 si—bh 5. S=UTFIL—1, 3= EYSL 40 s3Ik = OFOsSY 20 48—tk 3. 4—THELTHY

(9—c) [The stabilizing mixtures, or corrosion inhibitor
compositions, shown in Examples Il through XI are added to
1,1, 1-trichloroethane to form stabilized 1,1, 1-trichloroethane
compositions. The corrosion inhibitor compositions are added
to the 1,1, 1-trichloroethane in amount sufficient to form 0.3,
0.5, 1, 2, 4, 5 6 10, and 12 weight percent compositions of
a stabilizing mixture in 1,1, 1-trichloroethane. | (¥ 5%

6 6~731T)

EHEH T IASX TITRESNTWSIREILEREY. 340 hbEEINHIME/R
WMz, 1, 1, 1—kysooxzaoIsimmL, ¥R, 1, 1—FYY
OOTI4VERMERRT 5. BEMFERME. 1, 1, 1— kYO0
I8 hOEEILESYMDO. 3. 0. 5. 1. 2. 4. 6. 10. BRU
1 2BB%EMET ADIC+ALRET. 1, 1, 1—kysOOITASITM
AbNbd, |

(9—d) TAs indicated above, stabilized liquid compositions of
the present invention show Iittle or no tendency to attack metals
even at boiling conditions.] (FE6WE4L47~4917)

[EdR L=k 512, REBADR Em&%ﬁm%@~%% BTHoTH, £

BE72Y 09 5ERZHTNTINMIIETEREILGL,
(9—e) TNonlimiting examples of the highly preferred dioxolane

compounds suitable to the practice of this invention include
1, 3-dioxolane,

2-methyl-1, 3-dioxolane,
4-methyl-1, 3-dioxolane,
5-methyl-1, 3-dioxolane,
2-ethyl-1, 3-dioxolane,
4-ethyl|-1, 3-dioxolane,
5-ethyl-1, 3-dioxolane,
2,2-dimethyl-1, 3-dioxolane,

4, 4-dimethyl-1, 3-dioxolane,

5, b5-dimethyl-1, 3-dioxolane,
2,4-dimethyl-1, 3-dioxolane,
2,5-dimethyl-1, 3-dioxolane,
2,2-diethyl-1, 3-dioxolane,

4, 4-diethyl-1, 3-dioxolane,

5, b-diethyl-1, 3-dioxolane,
2,4-diethyl-1, 3-dioxolane,

2, 5-diethyl-1, 3-dioxolane,
2-methy|-2-ethyl-1, 3-dioxolane,
2-methy|-4-ethyl-1, 3-dioxolane,
2-methy|-5-ethyl-1, 3-dioxolane,
2-ethyl-4-methyl-1, 3-dioxolane,
2-ethyl-5-methyl-1, 3-dioxolane,
and the like.] (£ 7#%27~5 317)



[COFEBADODEREDT=-HIZ, BEICHFELVWCAFTY S VIEEYDIEREH
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IFIL—1, 3—PHFYS2, 4—IFIL—1, 3—FFYS2, 5—
IFIL—1, 3—=CAFYSY, 2, 2—=SAF)IL—1, 3—SHFVYS
o4, A—DAFIIL—1, 3=TFFVYSL,. 5, 5—UAFI
—1, 3=UFFYSU, 2, 4=DAFIL—1, 3=VFFYS,

2, 5—VAF)IL—1, 3—PFFVYITL, 2, 2-DIF)L—1, 3—
AX¥VYsSo. 4, 4—CITFINL—1, 3—OFFYS2. 5, 5—CITFI)
—1, 3—oFFYS2., 2, 4—PITFIIL—1, 3—CFFYIT.

2, 5—VIFIL—1, 3—FFYTU 2—AFIL—2—-IFII
-1, 3—=UHFFYSU, 2—AFIL—4—IFI)IL—1, 3—=UHFFYS
V2= AF)I—-5—-—IFI)I—1, 3—THFXFYITU. 2—IFIL—4—
FIL—1, 3—FFYSY, 2—IFIL—5—AFI)IL—1, 3—IFFV
SVUEEET, |

(9—f) TNonlimiting examples of epoxides are such epoxides as
epichlorohydrin,
2-chloro-3, 4—-epoxybutane,
1-chloro-2, 3—epoxybutane,
1-chloro-2, 4-epoxybutane,
1-chloro-3, 4—epoxybutane,
2-chloro-3, 4—epoxybutane,
1-chloro-2, 4—epoxybutane,
epihydrin
1, 3-epoxypropane,
3, 4—-epoxybutane,
1, 3-epoxybutane,
1, 4-epoxybutane,
2, 3—epoxybutane,
and the like.] (7% 54~681T)

[TARFS FOFEREVLZHIE. TEYOOERYY, 2=
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1—490O0—-2, 4—IRFPITE2Y, TEERY>, 1, 3
Aa/X>, 3, 4—IRFLTRY, 1, 3—IRFILTA,
FLIRY, 2, 3—IRFLTAUETHSD, |

(9—g) TINonlimiting examples of nitoroaliphatic compounds
employed pursuant to the practice of this invention include
nitoroethylene, nitroacethylene, 1-nitropropane, 1-nitro-2-propane,
2-nitoro—-1-propene, 2-nitropropane, 2-nitoro—1-propene,
nitroethane, nitromethane, 1-nitropropane, 2-nitropropane,
2-nitoro-1-propene, nitoroacetylene and the like. 1 (5 7%
69~741T)

[TCOFBADOEREICHK > THWLNSIEHE= b Ot &N IERR E /735l
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fO—1—-7ARY, ZrAIZ Y, ZhAARY 1=+ FAND,
é—:hnjnmy~2—:hn—1—7n&>,:hn7t§b>%€§
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(9—h) T1. A stable solvent composition consisting essentially
of 1,1,1-trichroloethane contacting from about 0.3 to about 12
weight percent of a mixture consisting essentially of from about 10
to about 80 weight percent of a dioxolane compound, from about 10
to about 60 weight percent of an epoxide compound, and from about

10 to about 80 weight percent of a nitroaliphatic compound
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dissolved therein, sufficient to inhibit the 1,1, 1-trichloroethane
against decomposition, said dioxolane compound being a
1,3-dioxolane compound containing up to 2 alkyl substituents
each having from 1 to 2 carbon atoms, said epoxide being a
compound containing from about 3 to about 4 carbon atoms and up
to 1 chlorine atom, and said nitroaliphatic compound
having not more than 3 carbon atoms. ] (F8#HE3 2~4 61T)
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(10—a) [Methylchloroform is subject to degradation and forms
corrosive products in the presence of certain metals, especially
alluminum, zinc, iron, copper and their alloys. Most stabilized
methylchloroform compositions contain a combination of conpounds as
the stabilizer, some of which are intended to stabilize either the
vapor or liquid and others which will be effective in both. ] (& 1
HWE13~2017)
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(10—b) IThis solvent is useful in cold cleaning, hot cleaning
and in vapor degreasing. ] (142 1~2 317)
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(1 0—=c) [ISince the introduction into the marketplace in 1957-
1958 as a commodity the largest volume of 1,1, 1-trichloroethane sold
throughout the world contained 1,4-dioxolane, nitoromethane and
1, 2-buthylene oxide as the sole inhitors. The next largest volume
has been that containing 1,3-dioxane (a five-membered dioxygen
heterocycle, a compound very simillar to 1,4-dioxane),
nitoromethane, 1,2-buthylene oxide and in most instances one or
more materials (such as lower ketones and/or alcohols) which account
for the remainder of the ten principal compunds used in industry
to stabilize 1,1, 1-trichloroethane. ] (F1#E2 1~2 317)
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