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SPECIFICATION

HALOGENATED HYDROCARBON SOLVENTS AND USE THEREOF

TECHNICAL FIELD

The present invention relates to novel halogenated

hydrocarbon sqlvents and use thereof.

BACKGROUND ART

1,1,2-Trichloro-1,2,2~trifluorocethane (hereinafter

explosive and stable with low toxicity and
widely used as a cleaning agent for a flux
the assembling process of electronic parts
machine parts or for cutting oils, or as a

for clothings such as fur coats or suits.

.referred to simpiy as R113) is non-flammable, non-

as such, is
employed in
or precision

cleaning agent

Further, R11l3

is widely used for removing deposited water after the

washing treatment with water of liquid crystal display

device parts, electronic parts or precision machine

parts. On the other hand, a rinsing agent

such as

trichloroethylene is used to remove a resist-removing

agent deposited on a wafer.

l,i,l—Trichloroethane_is

used as a cleaning agent to remove a buffing agent

deposited on precision metal parts or decorative parts

after the buffing treatment thereof.

Further,

l,l,l—

trichloroethane is used for developing a resist in the

preparation of a printed circuit board or a semiconductor

circuit, and methylene chloride or perchloroethylene 1is

used for removing the resist after etching

treatment.




~ clothings such as fur coats or suits. Further, Tﬁﬂmﬁamﬁsmudnﬁ cddsed for-

ving deposited water after the washing treatnent I|qU|d
stal .display device parts, electronic parts or p e parts.
the ot her hand, a rinsing agent such as trlchloroe ene I'S ed to

ve a-resist-renoving agent depositgd.on a wafer. 1, 1 1- Tri chl or oet hane
used as a cleaning agent to renove a buffing agent deposited on

prgci sion netal _parts, or decorative parts after the buffln treat rent
tiBreor. Furthel® 94t of FEh Wominmes Eesdi b TRERE resi st in
t preparaty | O(PESl.L'OY porz'onrgeed C'trhceu'stm% %rs%hoerrea’ HEE Onxductturn

brings about a skin cancer. On the other hand, methylene
chloride, trichloroethylene, perchloroethylene and 1,1,1-

5 trichloroethane are likely to bring about a pollution of

f
i
i
!

underground water, and it is required to minimize the
amount of their use.-
Under these circumstances, it is an object of the
‘ present invention to solve such problems and to provide a
10 novel halogenated hydrocarbon solvent as a substitute for
the conventional soivents.
DISCLbSURE OF THE INVENTION
The present invention provides a halogenated
hydrocarbdn solvent consisting essentiallf of a hydroéen—
15 conteining chlorofluoropropane having a difluoromethylene
group represented by the formula:
CH,Cl1,F.CF,CH, Cl F, _ (I)
wherein a +b +c =3, x +y+z=3,a+x =1,
b+y = 1, and 0 = a, b, ¢, x, ¥, 2 = 3. |
20 Now, the present invention will be described in
detail with reEeredce to the preferred embodiments.
Specific examples of the compound of the formula I

are as follows:
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thefresist after etching treatnent. 2 In spite of its variTaisShégef

R11R has been found to destroy ozone in the strat osphere, mhlc s Replacd

bri §gs about a skin cancer. On the other hand,”nethyl ene chl or l", "I

tri ghl oroethyl ene, perchloroethylene and 1,1, 1- trichl oroethant

to §ring about a pollution of undergrOUﬂdBwater and it is required to
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CC¢F,CF,C3C2, (RI24ca)

CCQzFCFzCHCQF(R224cb)

CF:CF;CHCQ:(RZZEca)

CC2F.CF. CHCQF(RZ’SCO)

CCQF Ct‘zCHzCQ(R234CC)

CHF2CF.CHCQF(R235¢ca)

CH:CFzCCQzF(RZ43CC)

" CHF2CF2CH.CO (R244ca)
CH2C02CF2CHsCQ2(R252ca)
CHCQ22:CF:CHs(R252ch)
CHsCF2CH2C2(R262ca)

CHF2CF2CCQ:F(R225¢cc)

CHCQFCF.CHCQF (R234ca)
-CHE2CF2CHCQ z-(R-2-34c b}
| CH R RGO AR Tt d) -

CFsCF2CH.CQ(R235ch)

CC2F.CFaCH.F(R235cc)

CH2CQCF.CHCOF (R24%3ca)

CH2FCFaCHGR: (R243ch)

CH2FCF.CHCRF (R244ch)

CCeF.CF2CH:(R244cc)
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of their use.

- Under these circunstances,

arbon solvent as a substitute for the conventional
URE OF THE | NVENTI ON The present i
arbon sol vent consisting essentia |4y -of a hydrogen- c
f 1 uor opropane having a difl uoronethyl ene group represented by the
[err] whereina +b +c =3, x+y +z =3, a+x[err] 1,

CH:FCFaCiH.C2{(R233ca)
CH:CF.CHCQF(R253¢ch)
CF;CF?CHCQE(RZZGca)
CCQF.CF.CHF.(R226¢ch)
CCQ,CFzCHCQz(Rzzzc)
CCQ.FCF.CHCQ.(R223ca)
CCQ.CF:CHCQF (R223ch)
CCQaCF.CHF,(R224cc)

CHCQ:CF.CHCQ:2(R232ca)

- CCQ:CF:CH-C2(R232¢ch)

CC2.FCF.CH2C2(R233¢cb)
CHC2.CF.CHCQF(R233ca)
CCQ;CFzCHzF(R233§c)
CCQsCF2CH:(R242ch)

CHCRQ:CF.CH.CQ2(R242ca)
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I nvention provides
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it is an object_*T—Tﬁ“*‘—-—-
t invention to solve such problens and to provide a mRYSleil G ﬁﬁ%a%




1, and 0 [err] a, b, ¢. x, y, z [err] 3. Now, t hg,

SR W || be described in detail with reference to thelsl%ﬁmﬁaﬁtBee
enbodifgment s. Specific exanples of the conpound of the formu
follogme - 3 [err]

Replaced

LA

The compounds of the present invention represented by

the formula I may be used alone or in combination as a
mixture of two or more. They are useful as various
cleaning agents including a cleaning agent for dry

5 cleaning, a degreasing agent, a cieaning agent for

:emoving a buffing agent, a £lux cleaning agent and a

rinsing agent, or as a resist developing agent or a

resist removing agent, or as a solvent for removing

deposited water. They are useful also for the following
10 various purposes:

As a solvent for extracting nicotine.contained in
tobacco leaves or for extracting phafﬁeceutical
suostanc=s from anlmal or nlants, as a diluent for
various chemlcal agents including a coating material, a
1s releasing agent, a water and oil repellant, a moisture-
proof coating, a water-proofing agent, a lustering agent
and an antistétic agent, to disperse or dissolve them to
facilitate their application to the respeéctive objects,
as an aerosol solvent for dissolving a chemical agent or
20 an active agent contained in an aerosol of e.g. a coating
material, an insecéicide, a pharmaceutical, a sweat-
preventing agent, a deodorant, a hair conditioner or a
cosmetic, and as an insulating medium for insulating and

cooling e.g. an oil-filled transformer or a gas—-insulated

25 transiormer.

When the compounds of the present invention are

2mployed for the above-mentioned various purposes, it is
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Bk~ useful as various cleaning agents including a cle
dr ysEmesmni ng, a degreasing agent, a cl eani ng agent for

- 5 The conpounds of the present i nvent i on repr eg&RlLS Qﬁéﬂl’i& laced
| may be used al one or lﬁ

s

in conbinati on as a nixtureH

-
- 5 -

preferred to incorporate various other comcounds
depending upén-the particular purposes.

For example, an organic solvent such as a
hydrocarbon, an alcohol, a ketone, a chlorinated
hydrocarbon, an ester or an aromatic compound, or.a
surfactant, may be incorporated to improve the cleaning
effects in the use as a cleaning solvent or to improve
the effects in other uses. Such an organic solvent may
be incorporated usually in an amount of from 0 to 80% by
weight, preferably from 0 to 50% by weight, more
preferably from 10 to 40% by weight, in the composition.

The surfactant may be used usually in an amount of from 0

-to 10% by weight, preferably from 0.1 to 5% by weight,

more preferably from 0.2 to 1% by weight.

The hydrocarbon is preferably a linear or cyclic
saturated or unsaturated hydrocarbon having from 1 to 135
carbon_atoms.and is usually selected from the group
constiting of n-pentané, isopentane, n-heéxane, isohexane,
2-methylpentane, 2,2-dimethylbutane, 2,3-dimethylbutane,
n—hepténe, isoheptane, 3-methylhexane, 2,4-
dimethylpentane, n;octane, 2-methylheptane, 3-
methylheptane, 4-methylheptane, 2,2-dimethylhexane, 2,5-
dimethylhexane, 3,3-dimethylhexane, 2-methyl-3- |
ethyloentane, 3-methyl-3-ethylpentane, 2,3,3~
trimethylpentane, 2,3,4—trimethylpegtane, 2,2,3-
trimethylpentane, isooctane, nonane, 2,2,5-

trimethylhexane, decane, dodecane, l-pentene, 2-pentene,
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ethylcyclohexane, bicyclohexane, cyclohexene, a-pinéne,
dipentene, decalin, tetralin, amylene and
amylnaphthalene. More preferred are n-pentane, n-hexane,
cyclohexane and n—heptane.

The alcohol is preferably an aliphatic or cyclic
saturated or unsaturated alcohol having from 1 to 17
carbon atoms and is usually selected ‘from the group
consisting of methanol, ethanol, n-p;opyl alcohol,
isopropyl alcohol, n—-butyl alcochol, sec-butyl éclohol,
isobutyl alcohol, tert-butyl aclohol, pentyl alcohol,
sec-amyl alcohol, l-ethyl-l-propanol, 2-methyl-l-butanol,
isopentyl alcohol, tert-pentyl alcchol, 3-methyl-2-
butanol, neopentyl alcohol, l-hexanol, 2-methyl-l-
pentanol, 4—methyl-2-pentanoi, 2~ethyl-l-butanol, 1-
heptanol, 2?heptanol, 3—hepténol, l-octanol, 2-octanol,
z;ethyl—l-hexanbl, l-nonanol, 3,5,5-triméthyl-l-hexanol,
l-decanol, l-undecanol, l-dodecanol, allyl alcohol,
propargyl alcohol, benzyl alcohol, cyclohexanol, 1l-
methylcyclohexanol; 2-methylcyclohexanol, 3-
methylcyélohexanol: 4-methylcyclohexanol, a-ferpineol,
abietinol, 2,6~dimethyl-4-heptanol, trimethyl
nonylalcohol, tetradecyl alcohol and heptadecyl alcohol.
More praferred are methanol, ethanol and isopropyl

alcohol.

The ketone is preferably represented by one of the

i 'ng_ a buffing agent, a flux cleaning agent and a rinsing agent, or as
| st devel opi ng agent or. a resist renoving agent, or as aTﬁP@%&@&s

i ng deposited water. They are useful also for the foll ow .
ses: As a solvent for extracting nicotine contained in to Emm,m
r extracting pharneceuti cal subst &nde§ from ani nal or pl a h

nt for various chem cal agents including a coating material, a
si ng ageit-hezenat,el-antdeckl, iepehkant, ladeoestur eychopehtganal i ng,
-proofing agent, a lustering agent and an antistatic agent, to
rse or dmetoneychopensane, cyclohexane, methylcyclonexane,

ﬁeg.ﬂ Replaced

a



acilitate their application to the respective obj ects, as ah aerosol

sol vent for dissolving a chem cal agent or an active agent h“ﬁ* |
n-aerosol of e.g. a coating material, an i nsecti ci de, '
Neat - preventing agent, a deodorant, a hair condltloner

s an insulating nmedium for |nsulat|ng;pnd cooling e.g. an 0|I-f|IIed
ransf or ner or a gas-insulated transformer. \WWen the conpounds of the

resent inv ége enpl oyed for the above-nentioned EarLous pur poses, it
s This is t e I'ep acenent sheet Date: 1 7 MAY 1996 , =27

R-CO-R', R-CO, R-CO-R'~CO-R", R—CO~Q‘ and R-CO-R'

wherein each of R, R' and R" is a saturated or
unsaturated hydrocarbon groﬁp having £rom 1 to 9 carbon
5 atoms and is usually seiected from the group consisting
of acetone, methyl ethyl ketone, 2-pentanone, 3~
. pentanone, 2-hexanone, methyl-n-butyl ketone, methyl
. butyl ketone, 2-heptanone, 4-heptanone, diisobutyl
ketone, acetonitrile, acetone, mesityl oxide, phorone,

10 methyl-n4amy1 ketone, ethyl butyl ketone, methyl hexyl
ketone, cyclohexanone, methylcyclohexanone, isophorone, )
2,4-pentanedione, diacetone alcohol, acetophenone and
fenchone. More preferred are acetone and methyl ethyl
ketone. o

15 The chlorinated hydrocarbon is preferably a satuarted
or unsaturated chlorinated hydrocarbon having 1 or 2

lcarbon atoms and is usually selected from the group
consisting of methylene chloride, carbon-tetrachloride,
l,l-dichloroethane, 1,2-dichlorocethane, 1,1,1-

20 trichloroethane, l,l,Z-trichloréethane, 1,1,1,2-
tetréchloroethane,'l,l,2,2-tetrachloroethane,
pentachloroethane, l,l-dichloroethylene, 1,2-
dichloroéthylene, trichloroethylene and |

tetrachloroethylene. More preferred are methylene

28]
(V)]

chloride, 1,1,l-trichloroethane, trichloroethylene and

b

tetrachloroethylene.

The surfactant for a solvent for removing deposited



'preferred to incorporate- various other conpounds depenﬂ%ﬂgﬂyﬁqu&hglmxd

irticular purposes. For exanple, an organic sol vent such bon
al cohol, a ketone, a chlorinated hydrocarbon, an ester Euu mm -
mpound, or a surfactant, may be incorporated to inprove [
fects in the use as a cleanlng solventgop to inprove the effects i n ot her
ulles. Such an organi c sol vent may

water i1s preferably selected from the group consisting o

m

a polyoxyethylene alkyl ether, a polyoxyethylene
polyoxypropyiene alkyl ether, a polyoxyethylene alkyl
estef, a polyoxyethylene polyoxypropylene alkyl ester, a
5 polyoxyethylene alkyl phenol, a polyoxyethylene

polypropylene alkyl pheﬁol, a polyoxyethylene sorbitan
ester, a polyoxyethylene polyoxypropylene sorbitan ester,
caprylic acid caprylamine and a polyoxyethylene
alkylamide. More préferred are caprylic acid caprylamine

10 and a polyoxyethylene alkylamide. As the surfactant for
a cleaning agént for dry cleaning, various surfactants
including non-ionic, cationic, anionic and amphoteric
surfactants may be emplojed.- It is preferably selected
from the group consisting of a linear alkyl benzene

15 sulfonate, a long chain alcohol sulfate, a

| polyoxyethylene ether sulfate, a polyoxyethylene alkyl
ether phosphate, a polyoxyethylene alkyl ether sulfate, a
polyoxyethylene aikylphenyl ether phosphate, an g-olefin

sulfonate, an alkylsulfosuccinate, a polyoxyethylene

20 alkyl ether, a polyoxyethylene alkyi ester, a
polyoxyethylene alky;allyl ether, a fatty acid
diethanolamide, a polyoxyethylene alkylamide, a sorbitan
fatty acid ester, a polyoxyethylene fatty acid ester, a
quaternary ammonium salt, a hydroxysulfobetaine, a
poLyoxyethylenelauryl ether, a polyoxyethylenelauryl
ether sodium sulfate, sodium dodecylbenzene sulfonate and

a higher alcohol sodium.sulfate. More preferred are a




: orporated usually in an anmount of from07to 80% by wej.g refera
R0 to 50% by weight, nore preferably from 10 to 40% by D L Bt céd
conp@ei tion. The surfactant may be used usually in an anount , :
r @& weight, preferably fromO0.1 to 5% by wei'ght, nore pr
0.2 @ 1% by weight. The hydrocarbon is_pL ferably a linear or cyclic
satuat ed or unsaturated hydrocarbon havi @ from1l to 15 carbon atons and
is uually selected fromthe group constiting of n-pentane, isopentane,
n- hefne, isohé%@a}r?éaxmtrmlﬁeylﬁgémraﬂ;e,eta?Ldiarrephybbueahe',lenelaur:fl
2, 3- @ net hyl but ane, n- heptane, isoheptane, 3-neth{lhexane, 2, 4-
ether sodium sulfate, sodium dodecylbenzene sulZfonate and
a higher alcohol sodium sulfate.
The aromatic compound is preferably a benzene
5 derivative.ot a naphthalene derivative and is usually
selected from the group consisting of benzene, toluene,
xylene, ethylbenzehe, isopropylbenzene, diethylbenzene,
sec~butylbenzene, triethylbenzene, diisopropylbenzene,
styrene, an alkylbenzene sulfonic acid, phenol,
10 mesitylene, naphthalene, tetralin, butylbenzene, p-
cymene, cyclohexylbenzene, pentylbenzene,
dipentylbenzene, dodecylbenzene, biphenyl, o-cresol, m-
cresol and xylenoi. More preferred are an alkylbenzene

sulfonic acid and phenol.

15 The ester is prefe:ébly represented by one of the

following formulas:

Rz .
R\~C00-Ra, Ry-C-Ra-CO0-Ra.
08
20 .
Rl-g-cooaz.R}-coo-azfcoo-R,.R,-cé.(cooal)z.
L |
C00-R ., R.-CO0-R.
Rs-C-R, Re-C00-R COOR,
25 Re-C-3, Ro-COORs O @[COORz

I
COOR.



yl pent ane, n-octane, 2-nethyl hept ane, 3-'nefhylheptane is Sheet Has Been Replaced
yl-hept ane, 2,2-di net hyl hexane, 2, 5- di net hyl hexane, Ths T em“ﬁim

et hyl hexane, 2-nethyl-3- ethyl pentane, 3-nethyl -3-ethyl I muuuljl '
trimethyl pentane, 2,3,4-trinethylpentang, 2,2,3- trinet : -
ane, nonane, 2,2,5- trinethyl hexane, <lecane, dodecane, 1-pentene,
ene, -7 1-hexene, 1l-octene, 1l-nonene, 1-decene, cycl opentane,
wherein each of Ry, R,, Ry, Ry, R5-and Ry is H, OH or a

NTNNwWwhO )

saturated or unsaturaéed hydrocarbon group having freom 1
to 19 carbon atoms. Specifically, it is selected from

the group consisting of methyl formate, ethyl formate,

w

propyl formate, butyl formate, iscbutyl formate, pentyl
formate, methyl acetate, ethyl acetate, propyl acetate,
isopropyl acetate, butyl acetate, isobutyl acetate, sec-
butyl acetate, pentyl acetate, isopéntyl acetate, 3-
methoxybutyl acetate,'sec—hexyl acetate, 2-ethylbutyl

10 acetate, 2-ethylhexyl acetate, cyclohexyl acetate, benzyl

acetate, methyl propionate, ethyl propionate, butyl
propionate, isopentyl propionate, methyl butyrate, ethyl
butyrate, butyl butyrate, isopentyl butyrate, isobutyl

isobutyfﬁte, ethyl 2-hydroxy-2-methylpropionate, butyl

15 stearate, methyl benzoate, ethyl benzoate, propyl
benzoate, butyl benzoate, isopentyl benzoate, benzyl
benzoﬁﬁé, ethéi abietate, benzyl abietate, bis-2-
ethylhexyl adipate, y-butyrolactone, diethyl oxalate,
dibutyl oxalate, dipentyl oxalate, diethyl malonate,

20 dimethyl maleate, diethyl maleate, dibutfl maleate,
dibutyl tertarate,ftributyl citrate, dibutyl sebacate,
bis-2-ethylhexyl cebacate, dimethyl phthalate, diethyl

phthalate, dibutyl phthalate; bis-2-ethylhexyl phthalate

and dioctyl phthalate. More preferred are methyl acetate

R

25 and ethyl acetate.
A chlorotluorinated hydrocarbon other than the

compound of the formula I may be incorporated to the



chopentane,;cyclohexahe; met hyl cycl ohexane, ethylcyclohexane

or uns
sel ect
i sopr
tert-
2- et h

bi cycl ghexane, cycl ohexene, [err], dipentene, decalin, tet ramnmheamwmdaﬁRe laced
and anyl napht hal ene. Mre preferred are n-pentane, .n- hexane
and n- peptane. The al cohol is preferably an aliphatic or cycl

turated al cohol having from 1 t-0 127 ~carbon atons and is u
d fromthe group consisting of nethanol, ethanol, n- propyl alcohol

yl a'C@BﬂbouﬁdeEYEhé|ﬁPQQ@ntS§@v§W¢¥$naC|ﬁﬁ€ ’aiée + * &k cohol ,
utyl aclohol, pentyl al cohol, sec-anyl al coho [ -eth propanol

yl - 1- bupgBQboazeotropy exists with a composition obtained by the

combination of the compound of the present invention with
other compound, it 1s preferred to use them under an
5 azeotropic or pseudoazeotropic condition so that there
- will be no variation in the compdsition when used by |
3 recycling, or no substantial change from the conventional

technique will be required.

The cleaning agent for dry cleaning of the present
10 invention may contain various additives such as an
antistatic agent, a softening agent, a stain removing
agent, a flame retardant, a water and oil repellant or a
stabilizer. As the stabilizer, various typeé which are
commonly-used for the cleaning agent for dry cleaning,
.1s may be employed, including nitroalkanes, epoxides, amines
or phenols.
Various cleaning additives or stabilizers may be
incoréoraéed also to the degreasing_ageﬂ&, the cleaning

agent for the removal of a buffing agent, or a flux

20 cleaning agent. In the case of the cleaning agent for
i removing a buffing.agent) water may further be
incorporated. As the cleaning method, wiping by manual
operation, dipping, spraying, shaking, supefsohic
cleaning, steam cleaning or any other conventional method
25 may be employed;
When it is necessary to stabilize the rinsing agent,

it is preferred to employ a nitroalkane such as



t hyl -
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4- heptanol, trinethyl nonyl al cohol, tetradecyl al cohol

cyl  aletdles sudr asppebpyledeapeidet,hdn@pueyhanel oxidei sdpBopy!

butylene oxide, epichlorohydrin, styrene oxide, butyl
glycidyl ether, phenyl glycidyl ether, glycidol, 1,4-

dioxane, 1,3,5-trioxane, l,3-dioxolan, dimethoxymethane

and

or l,2-dimethoxyethane, in an amount of from 0.001 to 5.0

% by weight, in combination.

There is no particular restriction as to the resist

- to be developed or to be removed by the present

10

15
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invention. The resist may be a positive or negative

resist for exposure, a resist for exposure with far

ultraviolet rays or a resist for exposure with X-rays or
with electron beams. The resist for exposure with light

includes a quinone diazide type having phenol and cresol

novolak resin as the base materials, a cyclic rubber type

having cis-1,4-polyisoprene as the essential component
and a polycinnamate type. Likewise, the resist'for
exposure with far ultraviolét rays includes polymethyl
methacrylate éﬁa polymethylisopfopenyl ketone. The
resist for exﬁosure with eleﬁtron beam or with X-rays
includes poly(methfl methacrylate), a glycidyl
methacrylate~-ethyl acrylate copolymer, and a methyl
methacrylate-methacrylic acid copolymer.

For the removal of deposited water by means of the

solvent for removing deposited water according to the

present invention, it is possible to employ a spraying or

stiowering method or a dipping method in a cool bath, a

y| al.cohol, tert-pentyl -al cohol, 3-nethyl-2- butanol negp

- 1--hexanol , 2-methyl-1=- pentanol, 4-nmethyl-2-pent anoffis S etﬁayéeenk
- 1- but anol , 1- heptanol, 2- heptanol 3- heptanol, 1- oct ﬂlﬂ““l"l
|, 2-ethyl-1-hexanol, 1 nonanol , 3,5, 5- trlnethyl 1-he

ol , 1-undecanol, 1-dodecanol, aIi% ~al cohol , propargyl al cohol,
lal cohol , cycl ohexanol., 1- nethylcyclohexanol, 2-nethy|cyc|ohexano|,
_yIcychahenmnahané nauhybeyhhnbemannhurbgmbbanebietiaobyclic

1imal




| .- The ketone is preferably represented by one of the This Shedt R BYeRReplaced
“wherein each of RR, R and R' is a saturated or unsaturat
arbon group having from1 to 9 carbon atons and is usual “&Hmiulem II, :
he group consisting of acetone, nethyl éthyl ketone, 2- el
- ' - 14 -
warm bath, a steam bath or a supersonic bath, or a
dipping method with a combination of these baths.
The insulating medium of the present invention may be

used in combination with a mineral oil type insulating

ul

medium, a completely halogenated hydrocarbon type
insulating medium or a silicone oil insulating medium,
which is commonly employed in this field. Further, for

the purpose of stabilization, a stabilizing agent such as

a phosphite compound, a phosphine sulfide compound or a
10 glycidyl ether compound may be incorporated, or a phenol

or amine antioxidant may be used in combination.

Now, the present invention will be described in
further detail with reéerence to Examples. However, it
shouid be understood that the present invention is by no

15 means restricted to such specific Examples.
- EXAMPLES l;l to 1-16
Cleaning tests for cieaning power were conducted by
} using the dry cleaning agents as identified in Table 1.
A soiled cloth (5 x 5 cm) of wool having carbon soil
20 £ixed by a Yukagaku Kyockai method was put into a Scrub-0O-

meter cleaning machine and washed at 25°C for 25 minutes,

whereupon the cleaning effects were measured by an

ELREPHO photoelectric reflection meter. The results are

shown in Table 1.
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anone, - 2- hexanone, nethyl-n-butyl ketone, nmethyl butyl ketone,

pt anone, 4- hept anone, dii $obutyl ketone, acetonitrile, da as BesniReplhced
p, phorone, nethyl-n-anyl ketone, ethyl butyl ketone; net

ne, cycl ohexanone, nethyl cycl ohexanone, isophorone, 2, 4- = '

et one al cohol , acet ophenone and ~f ériichone. More preferred are acetone

yret hyl et hyl ketone. The chl orinated hydrocarbon is preferably a
jar t ed or unsaturated chl orinat egggydr ecarbon having 1 or 2 carbon atons

s usyally selected fromthe group consisting of nethvlene chloride,

on tetrachl oride,
Example No. Dry cleaning agents Cleaning effects
Example 1-1 R225ca  (100) ©
Example 1-2 R225cb  (100) ©
Example 1-3 R224ca  (100) (@)
Example 1-4 R224cb  (100) ©

) Example 1-5 R235ca (100) ©
Example 1-6 R234cc. (100) (@]

‘ Example 1-7 R244ca  (100) ©
| Example 1-8 R243cc  (100) ©
Example 1-9 R252ca  (100) ©
Example 1~10 R252cbh  (100) @)
Example 1-111| . R262ca  (100) ©
Example 1-12|R225ca(75)/n-heptane(25) ©
Example 1~13 |R225ca(75)/ethanocl(25) ©
Example 1-14 |R225ca(75)/perchloro- ©
ethylene(25)
Example 1-15|R225ca(75)/acetone(25) ©
Example 1-16 |R225ca(75)/sodium dodecyl- ©
benzene sulfonate(25)

‘The value in the bracket ( ) represents a proportion
(% by weight). )

Evaluation Standards:

© Stain satisfactorily removed.

O Stain substantially satisfactorily removed.
S Stain slightly remained.

X Sstain substantially remained.




hl or oet hane, 1, 2-di chl oroethane, 1,1, 1- trlchloroethane Replaced
frichloroethane, 1,1,1,2- tetrachl oroethane, This Sheet Has Been Repla

-tetrachl oroet hane, pentachl oroet hane, 1, 1-di chl oroet mml“mlﬂ lll
oet hyl ene, trichl oroethyl ene and tetréchloroethylene

hyl ene chloride, 1,1,1-trichloroethane, trichloroethylene and

)| or oet hyl ene. The surfactant ~f&f 3 solvent for. renovi ng deposited

EXAMPLES 2-1 to 2-16

Cleaning tests of cutting oil were conducted by using
the degreasing.agents as identified in Table 2.

A test piece (25 mm x 30 mm x 2 mm) of SUS-304 was
'.5 dipped in spindle oil, and then dipped in the degreasing
agent for 5 minutes. Then, the test piece was taken out,
and the state of the spindle oil remaining on the surface

of the test piece was visually evaluated. The results

are shown in Table 2.



is preferably sel ected fromthe group consisting o ; R laced
bt hyl ene al kyl ether, a pol yoxyet hyl ene pol yoxypr op{t e “ e ”e
pol yoxyet hyl ene aIkyI ester, a polyoxyethylene poI
ft er, a pol yoxyet hyl ene al kyl phenol, & polyoxyethyl
oyl ene al kyl phenol, a polyoxybthylene sorbitan ester,
bt hyl ene pol yoxypr opyl ene sorbitan ester, caprylic aC|d caprylan1ne
bl yoxyet hyl ene al kyl ani de. m%? Qreferred are caprylic acid

ne and a pol yoxyet hyl ene al kyl am de. As the surfactant for a

agent for diy cleaning, various surfactants
*l Example No. Degreasing agent Degreasing effects
» Example 2-1 R225ca  (100) ©
Example 2-2 R225cb  (100) ©
Example 2-3 R224ca (100) C)
Example 2-4 R224cb  (100) (@)
Example 2-5 R235ca  (100) o
Example 2-6  R234cc (100) @
Example 2-7 R244ca  (100) o
Example 2-8 R243cc  (100) o)
Example 2-9 . R252ca  (100) ()
Example 2-10 R252ch  (100) ©
Example 2-11{-  R262ca  (100) @)
Example 2-12 |R225ca(75)/n~heptane(25) ©
Example 2-13 {R22S5ca(75)/ethanol(25) ©
Example 2-14 |R225ca(75)/acetone(25) ©
Example 2-15|R225ca(75)/trichloro- ©
ethylene(25)
Example 2-16 |R225ca(75)/ethyl acetate ©
- (25)

The value in the bracket ( ) represents a proportion
(% by weight).

dards:

ly degreased.

r satisfactorily degreased.
remained.

ally remained.




ng non-ionic, catienic ani oni ¢ and anphoteric surﬁﬁg%@ghiggwk md
IS preferably selected fromthe group consisti

ed. It

benzene sul fonate, a |ong chain al cohol sulfate, a pi Hﬂm
Eul f at e, a pol yoxyet hyl ene al kyl et her phosphate

pt her sul fate, a pol yoxyet hyl erel8l kyl phenyl ‘et her phosphate, an

sul fonate, an al kyl sul fosucci nate, a pol yoxyet hyl ene al kyl ether,
ether, a fatty

polggilvet hy exguad iyl 3851 €5, 3.2 ol yoxyet hyl ene al kyl al | yI
M ct hanol ani de, a pol yoxyet hyl ene al kyl anide, a sorbitan fatty acid
a pol yoxygeBykenerf pbhyvand h fi#fing agent were conducted by

a

using the cleaning agents for removing a buffing agent as
identified in Figure 3.

A wrist watch frame was polished with a buffing agent
(GS-1, manufactured by Soken Kogyc K.K.) and then
immersed in the cleaning agent for removing a buffing
agent, and a supersonic wave was applied thereto for 3

minutes. Then, it was taken out and inspected for the

10 removal of the buffing agent. The results are shown in

Table 3.



_rnary.annbniun1salt, a hydr oxysul f obet ai ne, a polyoxyethylenelauryl
r, a polyoxyethylenelauryl ether sodiumsulfate, sod|UHmdmdeH I
nate and a hi gher al cohol sodium sulfate. Mre preferr H

xyet hyl enel auryl ether, a pol yoxyet hyl eéhel auryl et her
m dodecyl benzene sul f onat e andl® i gher al cohol sodlun1su
tic conmpound is preferably %a%ﬁgg%ne

Exanple No. Clean%ng agens ?0: Results
N " |removing a buffing agent
Example 3-1 | R225ca  (100) ©
Example 3-2 R225¢b  (100) | ©
Example 3-3 : R224ca (100) (@)
Example 3-4 ' R224cb  (100) ©
Example 3-5 . R235ca (100) ©
Example 3-6 R234cc  (100) o
Example 3-7 Rzuca (100) ©
Example 3-8 R243cc  (100) ()
Example 3-9 R252ca  (100) ©
Example 3-10 - R252¢cb  (100) (@)
Example 3-1l} R262ca  (100) @)
Example 3-12 |R225ca(75)/n-hexane(25) Q
Example 3-13 |R225ca(75)/ethanol(25) (@)
Example 3-14 {R22Sca(75)/acetone(25) (@)
Example 3-15{R225ca(75)/1,1,1~ ©
trichloroethane(25)
Example 3~-16 |{R225ca(75)/ethyl acetate ©
‘ (25)

Comparative l,l,l-t¥ichloroethane O
Example 3-1 {(100)

The value in the bracket ( ) represents a proportion
(3 by weight).

Evaluation Standards:

© Buffing agent satisfactorily removed.

O Buffing agent substantially satisfactorily removed.
A Buffing agent slightly remained.

X Buffing agent substantially remained.




ki sting of benzene, toluene, xylene, ethylbenzene

ﬁﬂm . .i:.
L2

benzene, diethyl benzene, sec-butyl benzene, Th
dii gy| benzene, styrene, an alkylbeaéene sulfonlc
mes fe, naphthal ene, tetralin, bufyFbBenzene, p-
cyc | benzene, pentyl benzene, dipentylbenzene dodecylbenzene
bi p 0- GXAYFLESN4 ~dr ésold4-didd xyl enol . Mre preferred are an

¥ene sulfonic acid and phenol. The ester is preferably represented
f t he folBlowt midaning 2sss were concuctea by using the Elux

cleaning agents as -uentlfled in Table 4,
A flux (Tamura :-Al-4, manufactured by Kabushiki
s Kaisha Tamura Seisakusho) was coated on the entire
| surface of a printecé circuit board (a copper-clad
laminate) and baked in an electric furnace at 200°C for 2
minutes. Then, the board was immersed in the flux

cleaning agent f£or one minute. The degree of the removal .

10 ©of the flux is shown in Table 4.



,j'/\her.ei'n gach of [err] and [err]-is H OH or a saturated or

. ed hydrocarbon group having from1 to 19 carbon @fi©sHeet Has Been Replaced
3 lly, it is selected fromthe group consisting of

et hf ate, propyl formate, butyl formate, *sobutyl for

forg met hyl acetate, ethyl acetat®e,2propyl acetate, is ,

but¥ it ate, isobutyl acetate, sec- butyl acetate, pentyl acetate,

i sof  acetate, 3- Table 4
Example No. Flux cleaning agents Cleaning effects
Example 4-1 R225ca  (100) e
Example 4-2 R225cb  (100) @)
Example 4-3 R224ca  (100) ©
Example 4-4 R224cbh  (100) ©
Example 4-5 R235ca  (100) ©
Example 4-6 R234cc  (100) (o)
Example 4-7 R244ca  (100) ©
Example 4-8 ' R243cc  (100) (@)
Example 4-9 R252ca  (100) ©
Example 4-10 R252cb  (100) O
Example 4-11 R262ca  (100) ©
Example 4-12{R225ca(75)/n-heptane(25) ©
Example 4-13|R225ca(75)/methanol(25) ©
Example 4-14 |R225ca(75)/acetone(25) o
Example 4-15|R225ca(75)/trichloro~ ©

ethylene(25)

The value in the bracket ( ) represents a proportion
(% by weight). ) '

Evaluation Standards:

© Flux satisfactorily removed.

O Flux substantially satisfactorily removed.

X

A Flux slightly remained. .
A Flux substantially remained.



bxybutyl acetate, sec-hexyl acetate, 2-ethylbutyl acetate, 2-ethyl hexyl

Pt e, cycl ohexyl acetate, benzyl acetate, nethyl propThndieeH laced
onate, butyl propionate, isopentyl propionate, nethyl Qﬂ ﬁ’ Hj yl
ate, butyl butyrate, isopentyl butyrate} isobutyl is ' I
ir oxy- 2- met hyl propi onate, butyl-spgarate, nethyl benzoate, ethyl

pbat e, propyl benzoate, butyl benzoate, isopentyl benzoate, benzyl

"3 TRy 3 X0 B0 oxal ate, dipentyi oxalate dicthyr

ate, di metlyl Bl £ ere i & NArsBl S &l B d Sty /Y R Tokyo
Okasha) or a negative resist (OMR-83) manufactured by
Tokyo Okasha) was coated on a silicon wafer, followed by

5 etching treatment, then the silicon wafer was immersed in
an o-dichlprobenzene'type resist removing solutiop
(resist rémoving solution-502, manufactured by Tokyo
Okasha) at 120°C for 10 minutes and then immersed in the
rinsing agent as identified in.Table 5 at 25°C for 3

10 minutes. Further, it was immersed and cleaned in an

IPA/MEK mixed solution and then in superpu:e'water and

then dried, whereupon the surface condition was inspected

by a microscope.




—_—
di but% tertarate, tributyl citrate, dibutyl sebacate bIS 2-.et hyl hexyl

cebacate, dinmethyl phthal ate, -di ethyl phthal ate, dibut HaIBaéneRe laced
bi s-2get hyl hexyl phthal ate and dioctyl phthalate. Mre

met hyl
acet atfe and ethyl acetate. A chlorofluorinatéld hydrocar "&[m Hm the -
conpoynd of the formula | may be inCoéporated to the 12 conpou f the
preseft invention. \Wen azeotropy or

Table 5
Example No. Rinsing Proportions Results
- agents (wt%)
- |No f£ine particles
5 - R225c 10
§ Example 5-1 a 0 detected on the surface
- No fine particles
Co 00 - R225ch 100
- Example 5-2 ¢ detected on the surface
i . «~| R243cc 100 No fine particles
_J Example 5-3 detected on the surface
1 No fine particles
- R244 100
Example 5-4 ca detected on the surface
. : No fine particles
Example 5-5| R262ca 100 detected on the surface
s le 5-6 R225ca 20 No f£ine particles
Xampie > detected on the surface
Heptane 10
Example 5~7 R2ddca 30 No fine particles
P ' detected on the surface
Heptane 10




(zeot ropy exi sts with a conposition obtained by the conbination of
pound of the present invention with other conmpound, it is preferred .
t hem under an azeatropi c or pseudoazeotropic cond*&%g&a§ﬁséggkeigg{e
no variation in the conpositign when used by recy

tial change fromthe conventio 4l ~t echni que wi.ll bmﬂﬂﬂlnguﬂn{i‘#

g agent for dry cleaning of the present invention

adBIAMEES £l a0 drmt i static agent, a softening agent, a stain

g agent, a flanme retardant, a water and oil repellant or a
i zer. As i¢®istabevekepinyardsiis wegpesatdwited 0y using the

resist developing agents as identified in Table 6.
A printed circuit board (a copper—-clad laminate)

5 having a photoresist f£ilm (Laminer, manufactured by
Dynachem Co.) laminated thereon, was exposed to have a
predetermined circuit pattern and then de#eloped with the

] resist developing agent, whereupon the surface was

inspected by a microscope to see if the circuit pattern

10 was properly formed. The results are shown in Table 6.

dods 00



connDJ!y used for the cleaning agent for dry cleaning, may be enpl oyed,

i ncl udi ng nitroal kanes, epoxi des, am nes or phenols. Vafhig8leetdaeBeeh Beplaced

addi tiges or stabilizers nay be incorporated also to the nt,

t he clfani ng agent for the renoval gféﬁ buf fi ng agent, or ng
t

agent .41 n the case of the cleaning ag for renoving a buffing agent,
wat er jray further be incorporated. figide cl eani ng nmet hod, w ping by nanual

Oper at On, f‘ll ppl ol («JalaS-AVillaYal Chﬂl/Lnﬂ clinpolrcAnl

G P y - Al | claani aTa I steam-cl eani ng
or anyj ot her conventional mnethod may be enpl oyed. -
. X . Results of
Example No. [Resist developing agent . .
inspection
Example 6-1 R225ca  (100) - (@)
Example 6-2 R225cb  (100) (¢)
Example 6-3 R224ca  (100) ©
Example 6-4 R224cb (100) ©
Example 6-5 ' R235ca  (100) ©

‘1' Example 6~6 | =~ R234cc  (100) (@)

! Example 6-7 R244ca (100) ©
Example 6-8 R243cc  (100) ©
Example 6-9 R252ca  (100) ©
Example 6-10 R252cb  (100) ©

, Example 6-%1 R262ca (100} (@)
Example 6-12|{R225ca(75)/n~pentane(25) ©
Example 6-13 |R225ca(75)/ethanol(25) ©
Example 6-14 {R225ca(75)/acetone(25) ©
Example 6-15}|R225ca(75)/1,1,1- ©

trichloroethane(25)
Example 6-16 |R225ca(75)/methyl acetate ©
(23)
Comparative |1,1,l-trichloroethane O
Example 6-1 }(100)

.The value in the bracket ( ) represents a proportion
(% by weight).

Evaluation Standards:

© Satisfactorily developed. _

O Substantially satisfactorily developed.
A slightly inferior

X Inferior




.

| s necessary to stabilize the rinsing agent, it is—ﬁfeferr—ﬂ’T”_———~

ni troal kane such as - 13 nitronethane, nitroethan BamRslmmd
ane, or a cyclic et her - such as propyl ene oxide, 1,

, 3- butyl ene oxide, epichl orohydr| n, styrene oxide, “m |\
henyl glycidyl ether, glyciddl 28, a- dioxane, 1,3, 5

ol an, dinethoxynethane or 1, 2- dlnethoxyethane in an anDunt of from
5. 0EXAMPLES 7-1 to 7-17

Resist removing tests werne conduc=aq by using the

resist removing agents as identified ia Table 7.

A printed circuit board (a copper--lad laminate)

5 having a photoresist f£ilm (Laminer, masufactured by

Dynachem Co.) laminated thereon, was subjected to

exposure, development and etching treatments to form a
printed circuit and then immersed in the resist removing’

( agent at room temperature for 15 minutes. The board was

10 taken out and inspected by a microscope to see the state

of removal of the cured film. fThe resylts are shown in

Table 7.



% by weight, in conbination. There is no particul ar restrtetionras—to—the—
resist to be devel oped or to be renoved by the present |nvent|on The

resist .may be a positive or negative resist for exposure™ a“ﬂ
exposuﬂe with far ultraviolet rays or a resisf for exposu

with eljectron beams. The resist for exppsure with |ight i one
d|a2|de type havi ng phenol and cresol novol ak resin as the base mat eri al s,
a cyclijc rubber type having cis-1, 4prly|soprene as the essential conponent
and a pOl crnnanate TYPE. L Rew SE, therestst—ormexposure wtirf=

ul travi ol gt Exagplentbud %ep'myneemWJng agent Results
Example 7-1 R225ca  (100) ©
Example 7-2 R225cb  (100) @]
Example 7-3 R224ca (100) ©
Example 7-4 R224cb  (100) ©
Example 7-5 R235ca  (100) ©
Example 7-6 R234cc  (100) ©
Example 7-7 R244ca  (100) ©
Example 7-8 R243cc  (100) o)

| Example 7-9 R252ca  (100) ©
Example 7-10 R252cb  (100) (@)
Example 7-11 R262ca  (100) ©
Example 7-12|R225ca(75)/n-pentane(l5) ©

alkylbenzene sulfonlc
acid(10)

Example 7-13 |R225ca(75)/ethanol(1l5)

alkylbenzene sulfonic
acid(10)

Example 7-14 {R225ca(75)/acetone(ls)
phenol(10)

Example 7-15|R225ca(75)/methylene
chloride(15) phenol(25)

" Example 7-16 |R225ca(75)/phenol(25) -

@)

© 0 06 o0

Example 7-17 [R225ca(75)/methyl acetate
' (23)

Comparative |Tetrachloroethylene (100)
Example 7-1

O

Comparative |o-Dichlorobenzene(100)
Example 7-2

O

The value in the bracket ( ) represents a proportion
(% by weight).

L

Zvaluation Standards:
© Resist satisfactorily removed.

O Resist substantially satisfactorily removed.
2 Resist slightly remained.
X Resist substantially remained.




; yl at e- and polyhethylisopropenyi ketone. The resig?ﬁfar_EYEBEUTE‘ﬁrrh
Teet¥on beamor with X-rays includes poly(nethyl nethacmmkgﬁa}hsgwgk

ryl ate-ethyl acrylate copol ynmer, and a net hyl "w M
ter

ryl ate-net hacrylic acid copol ymer. For®the renova
oy a spraying or shomerlng met hod

ns of the solvent for reaning,glesjted wat er accor
t invention, it is possible to enp

i ppi ng method in a cool bath, a
EXAMPLES 8-1 to 8-16

Tests for removing deposited water were'conducted by
using the solventslfor removing deposited water as
identified in Table 8.

5 A glass sheet of 30 mm x 18 mm x 5 mm was immersed iﬁ
l pure water and then immersed in the solvent for removing
deposited water for 20 seconds. Then, the glass sheet
waé taken out and immersed in dry methanol, whereupon the
( state of removal of deposited water was determined by thg
10 increase the water content. The results are shown in

Table 8.



O

£

sath a stean1bath or a supersonlc bath or a dippin nethod h a

on of t hese baths. The insul ating nedlun1of t hEhk

|on
psed in combination with a mneral oil type insul E
My hal ogenat ed hydrocarbon t¥ge |nsulat|ng medi u oi
ng medi um which is commoniy“énployed in this field. Further for

pose of 'stabilization, a st@fild z4d ng agent such as a phosphlte

_a_phosphiRe—sulid de conmpound or _a glycidyl ether conpound may be
fed, or a phehol or amine antioxidant mhy _he used in conbl nat i on.
Solvents for removing Effects o
deposited water remov%ng

: deposited water

Example No.

Example 8-1 R225ca  (100) @)
Example 8-2 : R225c¢b (100) ©
Example 8-3 R224ca  (100) ©
| Example 8-4 R224cb  (100) ©
Example 8-35 R235ca  (100) ©
Example 8-6 R234cc  (100) ©
Example 8-7 R244ca  (100) (o)
Example 8-8 R243cc  (100) ©
Example 8-9 R252ca (100) (@)
Example 8~-10 R252ch  (100) o)
Example 8—11 R262ca (100) ©
Example 8~12|R225ca(75)/methanol(25) (@)
Example 8-13|R225ca(75)/acetone(s) @
isopropyl alcohol({20)
Example 8-14 |R225ca(75)/trichloro- (¢)
etiiylene(5) ethanol(20)
Example 8-~15|R225ca(75)/n~heptane(l5)/ C?
methanol(20) _
Example 8-16 |R225ca(99.5)/caprylamine (@)

caprylic acid(0.5)

The value in the bracket ( ) represents a proportion
(% by weight).

Evaluation Standards:
Deposited water satisfactorily removed.

Deposited water substantially satisfactorily removed.
Deposited water slightly remained.

Deposited water substantially remained.

<00



hpﬁl the present invention will be described in further detail with

reference to Exanpl es. However, it should be understood Thisfhest Has BeercReplated

i nvention is by no neans restricted to such specific Exa mmlsllﬂﬁijmuﬂ 1-1
to 1-16 Cleaning tests for cleaning power were conducted ry
cl eaning agents as identified in Tabt Q.- A soiled cloth (5 x o of wool

havi ng carbon soil fixed by a Yukagaku Kyokai nethod was put into a

Scrub- O netgamekeanigny E?CQLQQ and washed at [err] for 25 m nutes,
wher eupon the cleaning effects were nmeasured by an ELREPHO phot oel ectric

reflection nmetemesthe Fo2SWkk$at8ng nicotine contained in tobacco
leaves were conducted by using the extraction solvent
compositions of_the pfesent invention as identified in
5 Table 9.

A predetermined amount of a tobacco sample (Hilite,
commefcial product) was put in a Soxhlet extractor, and
refluxing was conducted by means of the extraction

. solvent composition of the present invention for 8 hours

10 under heating. After the refluxing, the solvent was
evapoarted to dryness, and the amount of extract was
measured. The results are shown in Table 9. By using
methanol as a comparative solvent, a similar test was
conducted. The amount of extract in this case was

15 evaluated to be 100, and the results of other tests were
represented by relative values thereto.

As other Comparative Examples, similar tests were

. conducted with respect to acetone and hexane.
The evaporation residues of the respective tests were
20 subjected to gas chromatography, whereby it was found

that nicotine was contained in each residue.



ble 1. This is-the repl acenent sheet Date:

¥y cl eaning agents Cl eaning effects Exanp ‘
§00) [err] Exanpl e 1-2 eetH eplaced
bl e 1-3 Re24ca  (100),, _ * [err] ,”I ”",
Table 9
Extraction solvent |Extraction
compositions rates
Example S-1 R224ca 150
Example 9-2 _ R224cb 150
Example .9-3 R225ca 140
Example 9-4 R225c¢b 140
Example 9-5 ' R234cc 140
Example 9-6 R235ca 150
' Example 9-7 R243cc ' 150
Example 9-8 R244ca 160
Example 9-9 R252ca 160
Example 9-10 R252cb 150
Example 9-11 R262ca _ 150
Comparative Methanol ' 100
Example 9-1
Comparative Acetone 90
Example 9-2
Comparative ' Hexane 90
Example 9-3




-4 R224chb  "(100) o [err—ex

Ex arple—21-5 :

R2 100) [err] Exanple 1-6 R234cc (100)

[e nple 1-7 R244ca  (100) This ShestiHa ¢placed g
R24 (100) [err] Exaqple 1-9 il

[e jnpl e 1-10 R252chb (100)3< ) 1- 11
R2 1 (100) [err] Exanple 1-12 R225ca(75)/n hept ane( 25)
[e hpl e EXAMPIRZ?502(0.7%p/ etkanol (25) [err] Exanple 1-14

S

b) / per chl or o- [err] ethyl ene(25)
By using the diluents as identified in Tables 10-1 to

10-3, a moisture-proof coating agent composed of a
polyfluorocalkyl group-containing polymer was diluted.

) 5 The diluted composition thus obtained was coated an the
surface of a printed circuit board and dried in air to
form a moisture-proof coating £ilm on the surface of the
printed circuit board. The dried state of this moisture-
proof coating film was visually inspected. The results

10 are shown in Tables 10-1 to 10-3.

ol



Exanpl e 1-15 R2250a('75)/acet'on-e(25) ' [err] Exanple 1-16
R225ca( 75) / sodi um dodecyl - ~ [err] benzene sul f ORgs §kedtHas BER RY
in the bracket ()

represents a proportion (%by wei ght .) %“NH“I)H'

Standards: [err] Stain satisfactorily-rggoved. *[err] StaldI

satisfactorily removed. [err] Stain slightly remained. X
substantially renmai ned.

Table 10-1
Diluents T ornind
Example 10-1 R224ca (100) o
Example 10-2 R224ch (100) ©
Example 10-3 R225ca (100) ©
_Example 10-4 R225cb (100) @)
Example 10-5 R234cc (100) ©
Example 10-6 R235ca (100) (e
Example 10-7 ... R243cc (1L00) o
Example 10-8 R244ca (100) ©
Example 10-9 | R252ca {100) ©
Example 10-10 R252ch (100) o)
Example 10-11 R262ca (100) © -
Example 10-12 R225ca(75)n—-heptane(25) (o)
Example 10-13 R225ca(75)/ethanol(25) o
o™ Example 10-14 - 225ca(75)/acetone(25) ©
Example 10-15 | 225ca(75)/trichloroethylene(25) ©
Example 10-15| 225ca(75)/ethyl acetate (25) ©

The value in the bracket ( ) represents a proportlon
(% by weight).

Evaluation Standards:

Excellent

Good -

Slight non-uniformity observed.
Substantial non-uniformity observed.

“P>OO



16 EXAMPLES 2-1 to 2-16 d eaning teéts of cutting oil were bUHUULLéu by
using the degreasing agents as identified in Table 2. Em?%
m e

te t

30 M x 2 mm) of SUS-304 was dipped in spindle oil, and
t he

degreasing agent for 5 mnutes. Then, _hﬂe test” pi ece was
state of the spindle oil remaining on3thé surface of the
visual |y evaluated. The results are shown in Table 2

TAn.e 10-2

e
5.7 imnta Fila Zsrming
TRl progecties
IR
" | Example 10-17 R225¢ (100) e
Example 1.0-18" R224: (100) 2
e
Example 10-19 R234c, (100) - O
. I
Example 10-20 R2340 (100) S
ma———"
Example 10-21 R235¢5 '
ple 1 Se (100) 9
Example 10-22 R213%c~
D ez (100) °©
Example 10-23 R243c:;
o 243ca (100). °©°
Example 10-24 5
c R243cs  (100) °©
Example 10-25 R244cn, (100) © |
Example 10-26 R n
T 244~ (100) © I
| Example 10-27
] b R253ca (100) o |
Example 10-28 R2
jol §3cb (100) CDA____——
Example 10-29 R244¢ -
| | P cb(75)n-heptane(25) C?____——
Example 10-30 R244 -

* D cb(75)/ethanol(25) -
Example 10-31 ' 244cb(75) /acetone(25) C?__,——~
Example 10-32}244cb(75)/trichloroethylene(25) © |
Example 10-331 244cb(75)/athyl acetate (25) ca__,,—J

The value in the brackat [ ) represents a proposzion
(% by welght)

Evaluation Standards:

© Excellent

O Good

4 Slight non-uniformity ahyarved.

X Substantial non-uniformity observed.




17 Table 2 Exanpl e No. Degr easi ng agent Degreastng—effects—
Exanmple 2-1 R225ca (100) 0 Eﬁ% e 2-2
R225ch = (100) [err] Exanple 2-3 o cen Repleggy
[err] Exanple 2-4 R224cb  (100) * I ’ 2-5
R235ca (100) [err] gngle 2-6 :
[err] Exanple 2-7 R244ca (100 [err]
‘ ~ Table 10-3
Diluents Film foszng
_ properties
Example 10-34 R226ca (100) o
Example 10-35 R226c¢cb (100) ©
Example 10-36 R222¢ (100) ©
Example 10-37 R223ca (100) ©
éxample 10-38 R223cb (100) ©
¢ Example 10-39 'R224cc (100) ©
Example 10-40 R232ca (100) ©
Example 10-41 - R232¢b {100) ©
Example 10-42| R233cb (100) ©
Example 10-43 R233ca (100) (@)
Example 10-44 R233cc (100) @
Example 10-45 R242cb (100) ©
| Example 10-46 © R242ca (100) ©
| Example 10-47| . . R226ca(75)n-heptane(25) - (o]
. Example 10-48 R226ca(75)/ethanol (25) ©
Example 10-49 226ca(75)/acetone(25) ©
Example 10-50 226ca(i5)/trichloroethylene(25) ©
Example 10-51| 226ca(75)/ethyl acetate (25) . ©

The value in the bracket ( ) represents a proportion
(% by weight).

Evaluation Standards:

© Excellent '

O - Good |

A Slight non-uniformity observed.

X Substantial non-uniformity observed. |




e 2-8 - R243ct  (100) [ err] —Exanmpre 2-9

100 ‘err] Exanple 2-10 -
! aErpI S 511 | re62ca (]100) w | [TE%T% se Bkch Khlacs,
[5) / n- hept ane( 25) Jeyg ]- Exanple 2-13 [ HI 'wm ﬂ“ I
(5) / et hanol (25) [err] Exanple 2-14

/5)/ ace - err] Exanple 2-15
a Sg/trﬁggﬂgﬁ§g)ll_l to 11-51 %err% etthene(ZS) Exanpl e 2-16

5225;3 o) /et hyl %F%&%E%sition prapa:eée£§]mg§§Lngep¥9L¥eoEnt£Qe bracket (

sents a proportron

solvent composition as identified in Tables 11l-1 to 11-3,
9.4 parts of pure water, 0.4 part of a surfactant, 1.6

parts of isopropyl myristate, 0.4 part of talc powder,

(%)}

0.2 part of a perfume and 85 parts of a propellant (1,1~
dichloro~2,2,2-trifluorcethane), was f£illed in an aerosol
container and shaked a few times, whereupon the

‘ dispersibility of the aerosol composition was visually

10 inspected. The results are shown in Tables 11-1 to 1l1i-3.



D — ]

(% by weight). Evaluation Standards: [err] Satisfact e%—i—l—y—degﬁteased—{—err]

Substantially satisfactorily degreased. [err] QI sI| remai ned.

substantial ly renai ned. 18 EXAMPLES 3-1 to 3-16 Tes H

buffi ng agent were conducted by || “Iii“bm{im:

- 37 -
Table 11-1
' Solvent compositions zizzzzzing
Example 11-1 R224ca (100) ©
Example 11-2 " R224cb (100) ©
Example 11-3 R225ca (100) ©
~ Example 11-4 R225ch (100) (@)

Example 11-5 R234cc  (100) (@)

L] Example 11-6 R235ca (100) o
Example 11~7 R243cc (100) ©
Example 11-8 R244ca (100) (@)
Example 11-9 R252ca (100) ©
Example 11-10| R252cb (100) o)
Example 11-11 R262ca (100) ©
Example 11-12 “R225ca(75)n~heptane(25) ©
Example 11-13 - R225ca(75)/ethanol(25) ©

® Example 11-14 225ca(75) /acetone (25) )
Example 11-15 225ca(75)/trichloroethylene(25) ©
Example 11-15| 225ca(75)/ethyl acetate (25) (@)

The value in the bracket ( ) represents a proportion
(% by weight),

Evaluation Standards:

© Uniformly dispersed.

O Substantially uniformly dispersed.
A Slight non-uniformity observed.

X Substantial non-uniformity observed.




usi ng the cleanfng agents for

manuf act ured by Soken Kogyo K. K.) and then |rmersed in the

for renoving a buffing agent,
3 m nutes.
buf fing agent.

and a su@& soni c 'wave was. ap

Then, it was  taken out and inspected for the re

The results are shovxfhglré 'qu_b_lf 3.

renoving a buffing agent as ideﬁfif-i ed in
Figure 3. Awist watch frame was polished with a bufflngrh@gﬁatH G&n

eplaced

u“f or'

Solvent comnositions Dispersing

= effects
éxample 11-17 R225¢cc {100) ©
Example 11-18 R234ca (100) © |
Example 11-19 R234cb (100) ©
Example 11-20 R234cd (100) - ©
Example 11-21 R235cb (100) | ©
Example 11-22 R235¢cc (100) ©
Example 11-23 R243ca (100) ©
Example 11-24 R243cb (100) O
Example 11-25 R244ch (100) (@]

.} Example 1l1-26 R244cc (100) ©
Example 11-27 R253ca (100) ©
Example 11-28 R253cb (L00) (o)
Example 11-29 .R24.4cb(75)n-heptene(25) ©
Example 11-30 R244cb(75)/ethanol(25) | (o)
Example 11-31 244cb(75)/acetone(25) ©
Example 11-32 {244cb(75)/trichloroethylene(25) o
Example 11-33| 244cb(75)/ethyl acetate (25) ©

The value in the bracket ( ) represents a proportion
(s by weight).

Evaluation Standards:

el S e B e

“PEOY

Uniformly dispersed.
Substantially uniformly dispersed.
Slight non-uniformity observed.
Substantial non~uniformity observed.



- 19 - Table 3 deaning agent for Exanple No. O eaning agent agent for removing
a buffing agent Exanple 3-1 R225ca (100)

is Sheet Has BdeeRepjaced -
Exampl e 3-2 R225ch (100) [err] '
R224ca  (100) [err] ajr§pl e 3“4 %m !!I‘ ﬁj "u
[err] Exanple 3-5 R2350a (100)
Fg?ffc (100) [err]pdeiamlie-B-7 R244ca (100)
Solvent compositions fozzt:‘ng
Example 11-34 R226ca (100) ©
Example 11-35 R226¢cb (100) ©
Example 11-36 .~ R222¢ (100) ¢)
) Example 11-37 R223ca (100) ©
Example 11-38  R223cb (_100) ©
, Examf_ale 11-39 R224cc (100) ©
Example 11-40 R232ca (100) (o]
Example 1l-41 ' R232cb  (100) (o)
Example 11-42 R233cb (100) ()
Example 11-43 R233ca (100) ©
| Example 11-44 R233cc (100) @]
Example 11-45 | R242cb .(100) @)
Example 11-46 | R242ca (100) ©
Example 11-47 R226ca(75)n-heptane(25) - ©
®» Example 11-48 R226ca(75)/ethanol(25) B
Example 11-49 226ca(75)/acetone(25) ©
Example 11-50 | 226ca(75)/trichloroethylene(25) o
Example 11-51| 226ca(75)/ethyl acetate (25) ©

' The value in the bracket ( ) represents a proportzon
(s by welght)

Evaluation Standards:
©® Uniformly dispersed.
QO sSubstantially uniformly dispersed.
A Slight non-uniformity observed.
- X Substantial non-uniformity observed.




Exanpl e 3-8 ~R243¢cc . (100) [err] Exanple 3-9

R252ca  (100) [err] Exanple 3-10 TmRﬂﬁaﬂhsBaﬁ

[err] Exanple 3-11 R262ca (100)

R225ca( 75) / n- hexane( 25) [err] Exdnpl e 3- 13 3 14
R225ca( 75) / acet one( 25) rerP]-Exaane 3-15 a

[err] trichloroethane(25) Exanple 3-16 R225ca(75)/ et hyl acetate

[err] (25) Conp&hMdRLES 12-1,to tk3d-chl or oet hane [err]

The most important insulating property among the
properties of an insulating medium is a volume
resistivity. It is generally accepted that a medium is

5 useful as an insulating medium if it has a volume
resistivity of at least 103 Qcm.
. The volume resistivity values of insulating medium
compositions of the present invention are shown in Table

{ 12, wherein in each case, the volume resistivity meets

10 the above standard.



Example 3-1 (100) The val ue in the bracket () represents a

by weight). Evaluation Standards: [err]
[err] Buffing agent substantially satisfactoril

roportion (%
Y sailefan Sal?ﬁﬁmmﬁ?ﬁiw
(It )

remai ned. X Buffing agerft subst ant]i

renoved.

Buf fing agent slightly

20

~ 41 -

Table 12

Insulating media Volume resistivity

Example 12-1 R224ca ©
Example 12-2 R224cb ©
Example 12-3 R225ca ©
Example 12-4 Rizscb (@)
Example 12-5 R234cc ©
Example 12-6 R235ca ©
Example 12-7 R243cc ©
Example 12-8 R244ca ©
Example 12-9 R252ca ©
Example 12-10 ' R252cb ©
Example 12-11 R262ca (o)

©: Volume resistivity of at least 1 x 1013 Qcm.




EXAMPLES 4-1 to 4-15 Flux cleanlng tests were conducted by u5|ng t he fl ux
cl eaning agents as identified in Table 4. A flux (Tanura F- ] eﬂ}hSB““Re““m
manuf act ured by Kabushi ki Kai sha Tanura Sei sakusho) was coa"[THI HI" I!I
entire surface of a printed circuit boarq (a copper-clad |la

baked in an electric furnace at [err] for 22 7ni nut es. Then, the board was

i mrersed in the flux cleaning agent for one mnute. The degree of the
renoval of the fluUkhésnarelrhalodemieed hydrocarbon solvents of the

present invention are excellent in that the power for
destroying ozone is extremely small as compared with R113

which has been commonly used as a solvent, and the

w

toxicity is lower than the conventional chlorineted
hydrocarbon solvent such as trichloroethylene or
. perchloroethylene, whereby there will be no substantial
. problem of pollution of underground water.
’ Further, when employed for various purposes, they are
10 capable of providing substantially equal or even higher
performance as compared with conventional R11l3 or

chlorinated hydrocarbon solvents.



21 Table 4 Exanpl e No. Fl ux cl eani ng agehts

Cl eani ng effects Exanple
4-1 "R225ca  (100) Exanple 4-2 R225cb  (100) :
[err] Exanple 4-3 R224ca (100) [err] Exanple 4-4
R224cb (100) [err] Exanple 4-5% H; eplaced -
[err] Exanple 4-6 R234cc - (100) - 13 - [e : _
R244ca (100) [err] Exanple 4-8 R2
[err] : : _

CLAIMS

1. The use of a compound of CF3CF2CHC12 or CCIFZCFZCHC1F
for resist removing.

2. The use of a compound of CF,CF,CHCI, or CCIF,CF,CHCIF
for removing deposited water.

3. The use of a compound of CF,CF,CHCT, or CCTF ,CF ,CHCIF
] ' _ for resist developing:
4.

The use according to any of Claims 1 to 3, wherein

the compound of CF3CF2CHC12 or CC]FZCFZCHC1F is used

together with from 0 to 80 % by weight of an organic solvent

selected from the group consisting of a hydrocarbon, an
alcoho[, a ketone, a chlorinated hydrocarbon, an ester, an

aromatic compound, and from 0 to 10 % by weight of a
surfactant.

—_—

Ly




Exanpl'e 429 %~ R252ca- . (100) . _ [err] ExanPii Been Replaced
R252ch  (100) [err] Exanple 4-11 R262c: 1“]" I
[err] Exanple 4-12 R225ca(75)/n-hept ane(25) [err]

R225ca( 75) / met hanol (25) [err] Exaiple 4-14

R225ca( 75) / acet one( 25) [err] Exanple 4-15

R225ca(75)/trichl oro- ‘1{ ernr]m et The value in the
bracket ( ) represents a propﬁﬁﬂ%ﬁﬁm 0%~ } — uation Standards:
Lerr] Flux sati ngCts%rllvle)z/xtr ggggggting essentially of a cempcund of the

formula:

CH,C1,F.CF,CE,CLF, (D

[\

5 whereina+b+c =3, x+y +2z2=3,a*+X 1,

b+y§l,and0§.-a,b,c,x,y,z§3.



'{.

Jerr}: Fl dx subssastial |y satisfactorily renoved.~ferys
“temai ned. X Fl ux substantially renai ned. 22 H fﬁ
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= ENATED HYDROCARBON SOLVENTS AND USE THEREOF

TECHNICAL FIELD
The present invention relates to novel halogenated
hydrocarbon solvents and use thereof.

BACKGROUND ART

1,1,2-Trichloro~1,2,2-trifluorcethane (hereinafter
referred to simply as R113) is non-flammable, non-
explosive and stable with low toxicity and as such, is
widely used as a cleaning agent for a flux employed in
the assembling process of electronic parts or precision
machine parts or for cutting oils, or as a cleaning agent
for clothings such as fur coats or:suits, Further, R113
is widely used for removing deposited water after the
washing treatment with water of liquid crystal display
device parts, electronic parts or precision'machine
parts. On the other hand, a rinsing agent such as
trichloroethylene is used to remove a resist-removing
agent deposited on a wafer. l,l,l-Trichloroethane is.
used as a cleaning agent to remove a buffing agent
deposited on precision metal parts or decorative parts
after the buffing tteatment thereof. Further, 1,1,1-
‘trichloroethane is used for developing a resist in the
preparation of a printed circuit board or a semiconductor
circuit, and methylene chloride or perchloroethylene is

used for removing the resist after etching treatment.

This is the replacement sheet
heet Has Been Replaced
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an o- di chl'or obenzene type resist renoving solution (resist renoving
sol ution-502, manufactured by Tokyo Ckasha) at [err] for 10 m nutes and
then inmrersed in the rinsing agent as identified in Table 5 at [err] for 3
m nutes. Further, it was inmmersed and cleaned in an | PA/MEK m xed sol ution
and then in superpure water and then QﬂjﬂL wher eupon the surface condition
was i nspected by a m croscope. - 23 -
| In spite of its various merits, R113 has been found

to destroy ozone in the stratosphere, which in turn

brings about a skin cancer. On the other hand, methylene

chloride, trichloroethylene, perchloroethylene and 1,1,1-

trichloroethane are likely to bring about a pollufion of

underground water, and it is required to minimize the

amount of their use. |

| Under these circumstances, it is an object of the

present invention to solve such problems and to provide a

novel halogenated hydrocarbon solvent as a substitute for

the conventional solvents.

DISCLOSUﬁE OF THE INVENTION
. The present invention provides a halogenated

hydrocarbon solvent consisting essentially of a hydrogen-

containing chlorofluoropropane having a difluoromethylene

group représented by the formula: |

| CH,C1,F.CF,CH,C1.F, (1)
wherein a + b+ ¢ =3, x+y+z2=3,a+x=21,
bty 2 1, and 0 = a, b, ¢, x, Yy, 2 = 3.
Now} the present invention will be described in
detail with reference to the p;eferred embodiments.
Specific examples of the compound of the formula I

are as follows:

This is the replacement shest -
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Tabl e 5 £xanpl e No. R nsing Proportions

‘(Wwt% Exanple 5-1 R225ca 100
surface Exanple 5-2 R225ch 100
the surface Exanple 5-3 R243cc 100

Resul ts agents

No fine particles detected on the

No fine particles detected on
No fine particles detected

on the surface Exanple 5-4 R244ca 100 No fine particles

detected on the surface Exanple 5-5 r¥2ta

100 No fine

particles

CCeF,CF,CHCE, (R224ca)
CCQ.FCF:CHCQF(R224ch)
CFsCF2CHCQ2.(R225¢ca)
CCQF:CF.CHCOQF(R225ch)
CCOF:CFaCH2CQ (R234cc)
CHF2CFsCHCOF(R235ca)

CHaCEzCCQzF(RZ‘l:‘}GC)

 CHF2CF:CH2CR (R244ca)

CH2C2CF.CH2.C2(R252ca)
CHCQ.CFa2CHs (R252cb)

. C_HaCFz_CHzCQ(RZGZ,Ca).
 CHFsCFaCCRaF (R225cc)

CHCQFCF:CHCQF(R234ca)
CﬁFzCFzCHCQ;(R234cb)
CH:FCF2CCQ.F(R234cd)
CFaCFaCH2CQ (R235ch)
CCRF.CF2CH:F(R235cec)
CHzCRCF.CHCQF(R243ca)
CH:FCFaCHCR (R243ch)
CH:FCF.CHCQF (R244ch)

CCRF:CF.CHs (R244cc)

This is the replacement sheet
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detectedron the surface Exanple 5-4 R225ca 90 . No fine
particl es Heptane 10 detected on the surface No fine particles
Exanpl e 5-6 detected on the surface - 24 - EXAMPLES 6-1
to 6-16 Resist devel oping tests were conducted by using the resist

devel opi ng agents as identified in Table 6.

CH:FCF2CH:C2(R253ca)
CHaCF2CHCQF(R253chb)
CFaCFzEﬁCQF(RZZBca)
CCQEzé}zCHFz(RZZBCb)l
CCRsCF,CHCR2(R222¢c)
CCQFCF:CHCQ2:(R223ca)
CCQsCF2CHCRF(R223ch)
CCQsCF:CHF2(R224cc)
CHCQ:CF.CHCR: (R232¢ca)
__CCQaCFzCHzCQ(R23Zcb)
iccazFCcmmce(stacb)
CHCR:CF.CHCR2F(R233ca)
CCRsCF.CH2F(R233cc)
CCRasCF2CHs (R242ch)

CHCQ:CFaCHaCQ(RZcIan)

This is the replacement sheet
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A printed '¢ircuit board (a copper-clad |aninate) having a photoresist film
(Lam ner, manufactured by Dynachem Co.) |am nated thereon, was exposed to
have a predetermned circuit pattern and then devel oped with the resist
devel opi ng agent, whereupon the surface was i nspected by a mcroscope to
see if the circuit pattern was properly formed. The results are shown in
Tabl e 6. 25 Table 6 -5 -

The compounds of the present invention represented by
the formula I may be used alone or in combination as a
mixture of two or more. They are usefﬁl as various
cleaning agents including a cleéning agent for dry
cleaning, a degreasing agent, a cleaning agent for
removing a buffing agent, a flux cleaning agent and a
rinsing agent, or as a resist developing agent or a
resist removing agent, or as a solvent for removing
deposited water. They are useful also for the following
various purposes: | |

As a solvent for extracting nicotine contained in
tobacco leaves or for extracting pharmeceutical
substances from animal or plants, as a diluent for
various chemical agents including a coating material, a
releasing agent, a water and oil repellant, a moisture-
proof coating, a wéter-proofing agent, a lustering agent
and an antistatic agent, to dispersé or dissolve them to
facilitate their application to the respective objects,
as an aerosol solvent for dissolving a chemical agent or
an active agent contained in an -aerosol of e.g. a'coating
material, an insecticide, a pharmaceutical, a sweat-
preventing agent, a deodorant, a hair conditioner or a
cosmetic, and as an insulating medium for insulating and
cooling e.g. an oil-filled transforﬁer or a gas-insulated
transformer.

When the compounds of the present invention are

employed for the above-mentioned various purposes, it is

This is the replacement sheet
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Results of Exaﬁple No. Resist devel opi ng agent | nspecti on Exanpl e

6-1 R225ca (100) [err] Exanple 6-2 R225ch
(100) [err] Exanple 6-3 R224ca (100)

[err] Exanple 6-4 R224chb (100) [err] Exanple 6-5
R235ca (100) [err] Exanple 6-6 R234cc (100)-
[err] Exanple 6-7 R244ca (100 6 - [err] Exanple 6-8
R243cc (100) [err] Exanple 6-9 R252ca (100)

[err] Exanpl epfef€rred toRPRE6Ppor&€€0¥arious other compSihds
depending upon the particular purposes.

For example, an organic solvent such as a
hydrocarbon, an alcohol, a ketone, a chlorinated
hydrocarbon, an éster or an aromatic compound, or a
surfactant, may be incorporated to improve the cleoning
effects 'in the use as a cleaning solvent or to improve
the effects in other uses. Such an organic solvent may
be incorporated usually in an amount of from 0 to 80% by
weight, preferably from 0 to 50% by weight, more
prefefably from 10 to 40% by weight, in the composition.
The surfactant may be used usually in an amount of from 0
to 10% by weight, preferably from 0.1 to 5% by weight,
more preferably from 0.2 to 1% by weight.

The hydrocarbon is preferably a linear or cyclic
saturéted or unsatﬁrated hydrocarbon having from 1 to 15
carbon atoms and is usually selected from the group
constiting of n—éentane, isopentane, n-hexane, isohexane,
2-methylpentane, 2,2-dimethylbutane, 2,3-dimethylbutane,
n-heptane, isoheptane, 3-methylhexane, 2,4-
dimethylpentane, n-octane, 2-methylheptane, 3-
methylheptane, 4¥methy1heptane, 2,2-dimethylhexane, 2,5-
dimethylhexane, 3,3-dimethylhexane, 2-methyl-3-
ethylpentane, 3-methyl-3-ethylpentane, 2,3,3-
trimethylpentane, 2,3,4-trimethylpentane, 2,2,3-
trimethylpentane, isooctane, nonane, 2,2,5-

trimethylhexane, decane, dodecane, l-pentene, 2-pentene,

This is the replacement sheet
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Exanpl e 6-11 R262ca  (100) [err] Exanmple 6-12

R225ca( 75) / n- pent ane( 25) [err] Exanple 6-13

R225ca( 75) / et hanol ( 25) [err] Exanple 6-14

R225ca( 75) / acet one( 25) [err] Exanple 6-15 R225ca(75)/1,1, 1-
[err] trichloroethane(25) Exanple 6-16 R225ca(75)/ methyl acetate

[err] (25) Conparative 1,1, 1-trichloreelhane - [err] Exanple
6-1 (100) The value in the bracket ( ) represents a proportion (% by

wei ght) . l1-hexene, l-octene, l-nonene, l-decene, cyclopentane,

methylcyclopentane, cyclohexane, methylcyclohexane,
ethylcyclohexane, bicyclohexane, cyclohexene, a-pinene,
dipentene, decalin, tetralin, amylene and |
amylnaphthalene. More preferred are n-pentane, n-hexane,
cyclohexane and n-heptane.

The alcohol is preferably an aliphatic or cyclic
saturated or unsaturated alcohol having from 1 to 17
carbon -atoms and is usually selected from the group
consisting of methanol, ethanol, n-propyl alcohol, _
isopropyl alcohol, n-butyl alcohol, sec-butyl aclohol,
isobutyl alcohol, tert-butyl aclohol, pentyl alcohol,
sec¥amy1 alcohol, l-ethyl-l-pfopanol, 2-methyl-l-butanol,
isopentyl alcohol, tert-pentyl alcohol, 3-methyl-2-
butanol, neopentyl alcohol, l-hexanol, 2-methyl-1-
pentanol, 4-methyl-2-pentanol, 2-ethy1-l-but§pol, 1f_
heptanol, 2-heptanol, 3-heptanol, 1-octanol,.2-octanol,
2-ethyl-l-hexanol, l-nonanol, 3,5,5-trimethy1—l—he#anol,
l-decanol, l-undecanol, l-dodecanol, allyl alcohol,
propargyl alcohol, benzyl alcohol, cyclohexanol, 1-
methylcyclohexanol, 2-methylcyclohexanol, 3-
methylcyclohexanol, 4-methy1cyciohexanol,_a-terpineol,
abietinol, 2,6—dimethyl-4—heptan61, trimethyl
nonylalcohol, tetradecyl alcohol and heptadecyl alcohol.
More preferred are methanol, ethanol and isopropyl

alcohol.

The ketone is preferably represented by one of the
This is the replacement sheet
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Eval uation Standar ds: [err] Satisfactorily developed. [err] Substantially
satisfactorily developed. [err] Slightly inferior X Inferior 26 EXAMPLES
7-1 to 7-17 Resist renoving tests were conducted by using the resist
renoving agents as identified in Table 7.
-8 -

formulas CH,

R-CO-R', E:EO, R-CO-R'-CO-R", g:za:;' and £:CO—R'

wherein each of R, R' and R" is a saturated or

unsaturated hydrocarbon group having from 1 to 9 carbon

atoms and is usually selected from the group consisting

- of acetone, methyl ethyl ketone, 2-pentanone, 3-

pentanone, 2-hexanone, methyl-n-butyl ketone, methyl

butyl ketone, 2-heptanone, 4-heptanone, diisobutyl

ketone, acetonitrile, acetone, mesityl oxide, phorone,

methyl-n-~amyl ketone, ethyi butyl ketone, methyl hexyl

ketone, cyclohexanone, methylcyclohexanone, isophorone,

2,4-pentanedione, diacetone alcohol,'acetophenone and

fenchone. More pfeferred are acetone and methyl ethyl

ketone.

The chlorinated hydrocarbon is preferably a satuarted
or uﬁsaturated chlorinated hydfocarbon having 1 or 2 :
carbon atoms and is usually selected from the gfoup |
consisting of methylene chloride, carbon tetrachloride,
l,1-dichloroethane, 1,2-dichloroethane, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, 1,1,1,2-
tetrachloroethane, 1,1,2,2-tetrachloroethane,
pentachloroetﬁane, 1,l-dichloroetﬁyléne, 1,2~
dichloroethylene, trichloroethflene and
tetrachloroethylene. More preferred are methylene
chloride, 1,1,l-trichloroethane, trichloroethylene and
tetrachloroethylené.

‘The surfactant for a solvent for removing deposited

This is the replacement sheet

Date: 17 MAY 1936



A printed circuit board (a copper-clad | am nate) having a photoresist film
(Lam ner, manufactured by Dynachem Co.) | am nated thereon, was subjected to
. exposure, devel opment and etching treatnments to forma printed circuit and
then imrersed in the resist renoving agent at roomtenperature for 15

m nutes. The board was taken out and inspected by a m croscope to see the
state of renoval of the cured film ThHe 9€3ults are shown in Table 7.

‘water is preferably selected from the group consisting of
a polyoxyethylene alkyl ether, a polyoxyethylene
polyoxypropylene alkyl ether, a polyoxyethylene alkyl
ester, a polyoxyethylene polyoxypropylene alkyl ester, a
polyoxyetﬁylene alkyl phenol, a polyoxyethylene
polypropylene alkyl phenol, a polyoxyethylene sorbitan
ester, a polyoxyethylene polyoxypropylene sorbitan ester,
caprylic acid cap;jlamiﬁe and a polyoxyethylene
alkylamide. More preferred are caprylic acid caprylamine
and a polybxyethylene alkylamide. As the surfactant for
a cleaning agent for-dfy cleaning, various surfactants

' includihg non-ionic, cationic, anionic and amphoteric
surfactants may be employed. It is preferably selected
from the group consisting of a linear alkyl benzene
sulfonate, a long chain alcohol sulfate, a
polyoxyethylene ether sulfate, a polyoxyethylene alkyl

. ether phosphate, a polyoxyethylene alkyl ether sulfate, a
polyoxyethylene alkylphenyl ether phosphate, an u—olefin
sulfonate, an alkylsulfosuccinate, a polyoxyethylene
alkyl ether, a polyoxyethylene alkyl ester, a
polyoxyethylene alkylallyl ether, a fatty aqid
diethanolamide, a polyoxyethylene alkylamide, a sorbitan
fatty acid ester, a polyoxyethylene fatty acid ester, a
quaternary ammonium salt, a hydroxysulfobetaine, a
polyoxyethylenelauryl ether, a polyoxyethylenelauryl
ether sodium sulfate, sodium dodecylbenzene sulfonate and

a higher alcohol sodium sulfate. More preferred are a
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27 Table 7 Exanple No. Resist renoving agent Resul ts Exanple

7-1 R225ca (100) [err] Exanple 7-2 R225ch
(100) [err] Exanple 7-3 R224ca (100)

[err] Exanple 7-4 R224cb (100) [err] Exanple 7-5
R235ca (100) " [err] Exanple 7-6 R234cc (100)
[err] Exanple 7-7 R244ca (1003 10 - [err] Exanple 7-8
R243cc (100) [err] Exanple 7-9 R252ca (100)
[err]

polyoxyethylenelauryl ether, a polyoxyethylenelauryl
ether sodium sulfate, sodium dodecylbenzene sulfonate and
a higher alcohol sodium sulfate.

The aromatic compound is preferably a benzene
derivative or a naphthalene de:i&ative and is usually
selected from the group consisting of benzene, toluene,
xylene, ethylbenzene, isopropylbenzene, diethylbenzene,
sec-butylbenzene, triethylbenzene, diisopropylbenzene,
styrene, an alkylbenzene sulfonic acid, phenol,
mesitylene, naphthalene, tetralin, butylbenzene, p-
cymene, cyclohexylbenzene, pentylbenzene, '
dipentylbenzene, dodecyibenzene, biphenyl, o—-cresol, m-
cresol and xylenoi. More preferred are an alkylbehzene
sulfonic acid and phenol.

The ester is preferably represented by one of the
following foimulas:

. R

R;-%ngkz. R;-%-R;-COO-R4.

ORs

|
Rx-?-COORz.R:-COO-Rz-COO-Ra.Rn-CO.(COOR:):.

Ra
?OO-R; ?x-COO-Rz
Rs-C-R:2 Re-C00-Ra COOR,
| | and (::];D
Rs'?'Ra R.-COORs : OR-
COOR.
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Exanpl e 7-10 R252cb  (100) [err] Exanple 7-11
R262ca (100) [err] Exanple 7-12 R225ca(75)/ n-pent ane(15)
[err] al kyl benzene sul fonic acid(10) Exanple 7-13 R225ca(75)/ et hanol (15)
[err] al kyl benzene sul fonic acid(10) Exanple 7-14 R225ca(75)/ acetone(15)
[err] phenol (10) Exanple 7-15 R2250a(75)/nethy|ene [err]
chl ori de(15) phenol (25) 11 -

vherein each of R;, Ry, Ry, Ry, Rg and R; is H, OH or a
saturated or unsaturated hydrocarbon group having from 1
to 19 carbon atoms. Specifically, it is selected from
the group consistihg of methyl formate, ethyl formate, 
propyl formate, butyl formate, isobutyl formate, pentyl
formate, methyl acetate, ethyl acetate, propyl acetate,
isopropyl acetate, butyl acetate, isobutyl acetate, sec-
butyl acetate, pentyl acetate, isopentyl acetate, 3-
methoxybutyl acetate,-sec—hexyl acetate, 2-ethylbutyl
acetate, 2-ethylhexyl acetate, cyclohexyl acetate, benzyl
acetate, methyl propionate, ethyl propionate, butyl
propionate, isopentyl propionate, methyl butyrate, ethyl
butyrate, butyl butyrate, isopentyl butyrate, isobutyl
isobutyrate, ethyl 2-hydroxy-2-methylpropionate, butyl
stearate, methyl benzoate, ethyl benzoate, propyl
benzoate, butyl benzoate, isopentyl benzoate, benzyl
behzoate, ethyl abietate, benzyl abietate, bis-2-
ethylhexyl adipate, y-butyrolactone, diethyl oxalate,
dibutyl oxalate, dipentyl oxalate, diethyl malonate,
dimethyl maleate, diethyl maleate, dibutyl maleate,
dibutyl tertarate, tributyl ciﬁrate, dibutyl sebacate,
bis-2-ethylhexyl cebacate, dimethyl phthalate, diethyl
“phthalate, dibutyl phthalate, bis-2-ethylhexyl phthalate
and dioctyl phthalate. More preferred are methyl acetate
and ethyl acetate..

A chlorofluorinated hydrocarbon other than the

compound of the formula I may be incorporated to the
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Exanpl e 7-16 R225ca(75)/ phenol ( 25) [err] Exanple 7-17

R225ca(75)/ met hyl acetate [err] (25) Conparative
Tetrachl or oet hyl ene (100) [err] Exanple 7-1 Conparative
0- Di chl or obenzene(100) [err] Exanple 7-2 The value in the

bracket ( ) represents a proportion (% by weight). Evaluation Standards: -
[err] Resist satisfactorily renoved. [€rl2 -Resist substantially
satisfactorily renoved. '

compound of the present inﬁention. When azeotropy or
pseudoazeotropy exists with a composition obtained by the
combination of the compound of the present invention with
other compound, it is preferred to use them under an
azeotropic or pseudoazeotropic condition so that there
will be no variation in the composition when used by
recycling, or no substantial’éhange from the conventional
technique will be required.

The cleaning agent for dry cleaning of the present
invention may contain various additives such as an
antistatic agent, a softening agent, a stain removing‘
agent, a flame retardant, a water and oil repellant or a
stabilizer. As the stabilizer, various types which are
commonly used for the cleaning agent for dry cleaning,
may be employed, including nitroalkanes, epoxides, amines
or phenols.

Various cleaning'additives or stabilizers may be
incorporated also to the degreasing agent, the cleaning
agent for the removal of a buffing agent, or a flux
cleaning agent. In the case of the cleaning agent for
rehoving a buffing agent, water may further be
incorporated. Aas the cleaning ﬁethod, wiping by manual
operation, dipping, spraying, shaking, supersonic

"cleaning, steam cleaning-or any othér conventional method
may be employed.

When it is necessary to stabilize the rinsing agent,

it is preferred to employ a nitroalkane such as
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[lerr] Resist slightly remained. X Resist substantially renmained. 28
EXAMPLES 8-1 to 8-16 Tests for renoving deposited water were conducted by
using the solvents for renoving deposited water as identified in Table 8. A
gl ass sheet of 30 nmx 18 mMmm x 5 mMmmwas inmersed in pure water and then
i mersed in the solvent for renoving

- 13 -

nitromethane, nitroethane or nitropropane, or a cyeclic
ether such as propylene oxide, l;z-butylene oxide, 2,3~
butylene oxide, epichlorohydrin, styrene oxide, butyl
glycidyl ether, phenyl glycidyl ether, glycidol, 1,4~
dioxane, 1,3,5-trioxane, 1l,3-dioxolan, dimethoxymethane
or 1,2-dimethoxyethane, in an amount of from 0.001 to 5.0
% by weight, in combination.

There is no particular restriction as.to the resist
to be developed or to be removed by the present
invention. The resist may be a positive or negative
resist for exposure, a resist fbr exposure with far
ultraviolet rays or a resist for exposure with X~rays or
with electron beams. The resist for exposure with light

| includes a quinone diazide type having phenol and cresol
novolak resin as the base materials, a cyclic rubber—type
having cis-1,4-polyisoprene as the essential component
and a polycinnamate type. Likewise, the resist for
exposure with far ultraviolet rays includes polymethyl
methacrylate and polymethylisopropenyl ketone. The
resist for exposure with electron beam or with X-rays
includes poly(methyl methacrylate), a glycidyl
methacrylate-ethyl acrylate copolymer, and a methyl
methacrylate-methacrylic acid copolymer.

For the removal of deposited water by means of the
solvent for removing deposited water according to the
present invention, it is possible to employ a spraying or

showering method or a dipping method in a cool bath, a
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deposited water for 20 seconds. Then, the glass sheet was taken out and

I mersed in dry nethanol, whereupon the state of renoval of deposited water
was determ ned by the increase the water content. The results are shown in
Tabl e 8. 29 Table 8 Sol vents for renoving Effects for Exanpl e No.
deposi ted wat er renovi ng

- 14 -

warm bath, a steam bath or a Supersonic bath, or a
dipping method with a combination of these baths..

The iﬁsulating medium of the present invention may be
~used in combination with a mineral oil type insulating
medium, a completely halogenated hydrocarbon type
insulating medium or a silicone o0il insulating medium,
which is commonly employed in this field. Further, for
the purpose of stabilization, a stabilizing agent such as
a phosphite compound, a phosphine sulfide compound or a
glycidyl ether compound may be incorporated,'or a phenol
or amine antioxidant may be used in combination.

Now, the present invention will be described in
further detail with reference to Examples. BHowever, it
should be understood that the present invention is by no
means restricted to such specific Examples.

EXAMPLES l-l.to 1-16

Cleaning tests for cleaning power ﬁere conducted by
using the dry cleaning agents as identified in Table 1.

A soiled cloth (5 x 5 cm) of wool having carbon soil
fixed by a Yukééaku Kyokai method was put into a Scrub-O-
meter cleaning machine and washed'at 25°C for 25 minutes,
whereupon the cleaning effects were. measured by an
ELREPHO photoelectric reflection meter. The results are

shown in Table 1.
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deposited°mate} Exanple 8-1 ' R225ca (100)

0 Exanpl e
8-2 R225ch (100) [err] Exanple 8-3 R224ca
(100) [err] Exanple 8-4 R224chb (100)
[err] Exanple 8-5 R235ca (100) [err] Exanple 8-6
R234cc (100) [err] E le 8-7 R244ca (100)
[err] Exanple 8-8 R243cc (10 - [err] Exanple 8-9
R252ca (100) [err] Exanple 8-10 R252chb (100)

[err]

Exanpl e 8-11

R262ca (Table 1

[err]

Example No. Dry cleaning agents Cleaning effects
Example 1-1 R225ca  {100) (@)
Example 1-2 R225cb  (100) ©
Example 1-3 R224ca  (100) ©
Example 1-4 R224cb  (100) o
Example 1-5 R235ca  (100) o
Example 1-6 R234cc  (100) O
Example 1-7 R244ca (100) o
Example 1-8 R243cc  (100) ©
Example 1-9 R252ca (100) o
Example 1-10 R252cb  (100) ©
Example 1-11 R262ca (100) ©
Example 1-12 |R225ca(75)/n-heptane(25) ©
Example 1-13 |R225ca{75)/ethanol(25) (@
Example 1-14 |[R225ca(75)/perchloro- ©
ethylene(25)

Example 1-15 |R225ca(75)/acetone(25) o
Example 1-16 |R225ca(75)/sodium dodecyl— O-

benzene sulfonate(25)

The value in the bracket ( ) represents a proportion

($ by weight).

Evaluation Standards:

© stain satisfactorily removed.
O stain substantially satisfactorily removed.
A Sstain slightly remained.

X Stain substantially remained.
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Exanpl e 8-12 R225ca(75)/nethano|(25) [err] Exanple 8-13

R225ca( 75)/ acet one(5) [err] isopropyl alcohol (20) Exanple
8-14 R225ca(75)/trichl oro- [err] ethylene(5) ethanol (20)
Exanpl e 8-15 [err] [err] methanol (20) Exanple 8-16

R225ca(99. 5)/ capryl am ne caprylic acid(0.5) The value in the bracket ( )
represents a proportion (% by wei ght) - Beakuati on St andards:

EXAMPLES 2-1 to 2-16

Cleaning tests of cuttihg oil were conducted by using
the degreasing agents as identified in Table 2.

A test piece (25 mm x 30 mm x 2 mm) of SUS-304 was
dipped in spindle oil, and then dipped in the degreasing
agent for § minutes. Then, the test piece was taken out,
and the state of thé spindle oil remaining on the surface
of the test piece was visually evaluated. The results

are shown in Table 2.
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[err] Deposited water satisfactorily renoved. [err] Deposited water
substantially satisfactorily renoved. [err] Deposited water slightly
remai ned. X Deposited water substantially renmained. 30 EXAMPLES 9-1 to
9-11 Tests for extracting nicotine contained in tobacco | eaves were

conducted by using the extraction solvent conpositions of the present
invention as identified in - 17 - '

Table 2
Example No. Degreasing agent Degreasing effects
Example 2-1 R225ca  (100) ©
Example 2-2 R225cb  (100) ©
Exémple 2-3 R224ca (100) o
Example 2-4 R224cb  (100) ©
Example 2-5 - R235ca  (100) ©
Example 2-6 R234cc  (100) ©
Example 2-7 R244ca (100) ©
Example 2-8 R243cc (100) ©
Example 2-9 | R252ca  (100) (@]
Example 2-10 ' R252¢b  (100) (o)
Example 2-11 R262ca  (100) @ :
Example 2-12|R225ca(75)/n-heptane(25) o
Example 2-13 |R225ca(75)/ethanol(25) o
Example 2-14 |[R225ca(75)/acetone(25) O
Example 2-15}R225ca(75)/trichloro- ©
ethylene(25)
Example 2-16 |R225ca(75)/ethyl acetate o
(25)

The value in the bracket ( ) represents a proportion
(¢ by weight). '

Evaluation Standards:

© satisfactorily degreased.

O substantially satisfactorily degreased.
A 0il slightly remained.

X 0il substantially remained.
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Table 9. A predeterm ned anount of a tobacco sanple (Hilite, conmercia
product) was put in a Soxhlet extractor, and refluxing was conducted by
means of the extraction solvent conposition of the present invention for 8
hours under heating. After the refluxing, the solvent was evapoarted to
dryness, and the amount of extract was neasured. The results are shown in
Tabl e 9. By using nethanol as a conpaTa%ﬂvé solvent, a simlar test was
conducted. The ampunt of extract in this case was evaluated to be 100, and
the results EXANMPDLES 34t tom3-d6r epresented by rel ative val ues thereto.

Tests for removing a buffing agent were conducted by

using the cleaning agents for removing a buffing agent as
" identified in Figure 3.

A wrist watch framelwas polished with a buffing agent
(Gs-1, manufactured'by Soken Kogyo K.K.) and then
immersed in thé cleaning agent for removing a buffing
agent, and a sﬁpersonic wave was applied thereto for 3
minutes. Then, it was taken out and inspected for the
removal of the.buffing agent. The results are shown in

Table 3.
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As ot her Conparative Exanples, simlar tests were conducted wth respect to
acetone and hexane. The evaporation residues of the respective tests were
subj ected to gas chromat ography, whereby it was found that nicotine was
contained in each residue. Table 9 Extraction solvent Extraction

~ conposi tions rates Exanple 9;;19 _ R224ca 150

.Table 3

Cleaning agent for

Example No. removing a buffing agent

Results

Example 3-1 . R225ca (100)
Example 3-2 | R225cb (100)
Example 3-3 R224ca (100)
Example 3-4 R224cb (100)
Example 3-5 R235ca  (100)
Example 3-6 R234cc (100)
Example 3-7 R244ca (100)
Example 3-8 R243cc (100)
Example 3-9 R252ca (100)
Example 3-10 R252cb (100)
Example 3-11 R262ca {100)
Example 3-12 {R225ca(75)/n~-hexane(25)
Examplé 3-13 |[R225ca(75)/ethanol(25)
Example 3-14 |R225ca(75)/acetone(25)

Example 3-15{R225ca(75)/1,1,1~-
trichloroethane(25)

Example 3-16 |R225ca(75)/ethyl acetate
(25)

O O 0 0O 00O O0OOOOOOOOO0 O0

Comparative |1l,1,l-trichloroethane
Example 3-1 }(100)

- O

The value in the bracket ( ) represents a proportion
(% by weight). '

Evaluation Standards:
O Buffing agent satisfactorily removed.

_ O Buffing agent substantially satisfactorily removed.
-~/ Buffing agent slightly remained.
X Buffing agent substantially remained.
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Exanpl e 9-2

140
140
150
160
150

Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e

R224chb 150 Exanple 9-3 R225ca
9-4 R225ch 140 Exanple 9-5 R234cc
9-6 R235ca 150 Exanple 9-7 R243cc
9-8 R244ca 160 Exanple 9-9 R252ca
9-10 R252ch 150 Exanpl-e 9-11 R262ca
9-11 Conparative Methafot 100

EXAMPLES 4-1 to 4-15
._Flux cleaning tests were conducted by using the flux
cleaning agents as identified in Table 4.

A flux (Tamura F-Al-4, manufactured by Kabushiki
Kaisha Tamura Seisékusho) was coated on the entire
surface of a printed circuit board (a copper-clad
laminate) and baked in an electric furnace at 200°C for 2
minutes. Then, the board was immersed in the flux
cleaning agent for one minute. The degree of the removal

of the flux is shown in Table 4.
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Exanple 9-1 Co'rrpar ative Acet one 90 Exanple 9-2
Conparative Hexane90 Exanple 9-3 32 EXAMPLES 10-1 to 10-51 By

using the diluents as identified in Tables 10-1 to 10-3, a noi sture- proof
coating agent conposed of a

- 21 -

Table 4
Example No. Flux cleahing agents Cleaning effects
Example 4-1 R225ca (100) ©
Example 4-2 R225cb (100)
Example 4-3 R224ca (100) (o)
Example 4-4 R224cb  (100) )
Example 4-5 R235ca  (100) ©
Example 4-6 R234cc  (100) ©
Example 4-7 R244ca (100) ©
Example 4-8 R243cc  (100) ©
Example 4-9 "R252ca  (100) ©
Example 4-10 R252cb  (100) ©

| Example 4-11 ‘R262ca  (100) ©
Example 4-12|R225ca(75)/n-heptane(25) ©
Example 4-13 R225ca’(75)/met1;anol(25) : (¢
Example 4-14 |[R225ca(75)/acetone(25) ©
Example 4-15 |R225ca(75)/trichloro—~ ©
' ethylene(25)

The value in the bracket ( ) represents a proportion
(¢ by weight).

Evaluation Standards:

© Flux satisfactorily removed.

O Flux substantially satisfactorily removed.
A Flux slightly remained.

X Flux substantially remained.
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pol yfl uoroal kyl group-containing polyner was diluted. The dil uted
conposition thus obtained was coated on the surface of a printed circuit
board and dried in air to forma noisture-proof coating filmon the surface
of the printed circuit board. The dried state of this noisture- proof

coating filmwas visually inspected. The results are shown in Tables 10-1
to 10-3. 33 Table 10-1 - 22 -

EXAMPLES 5-1 to 5-7

A positive resist (OFPR-800, manufactured by Tokyo
Okasha) or a negative resist (OMR-83, manufactured by
Tokyo Okasha) was coated on a silicon wafer, followed by
etching treatment, then the silicon wafer was immersed in
an o-dichlorobenzene type resist removing solution
(resist removing solution-502, manufactured by Tokyo
Okasha) at 120°C for 10 minutes and then immersed in the
rinsing agent as identified in Table 5 at 25°C for 3
minutes. PFurther, it was immersed and cleaned in an
IPA/MEK mixed solution and then in superpure water and:

then dried, whereupon the surface condition was inspected

by a micfoscope.
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Filmform ng properties Exanple 10-1 R224ca (100)
[err] Exanple 10-2 R224cb [err]
10-3 - R225ca (100) [err] Exanple 10-4
R225ch (100) [err] Exanple 10-5 R234cc
(100) [err] Exanple 10-__623 R235ca (100)
[err] Exanple 10-7 R243cc [err]
10-8 R244ca (100) [err] Exanple 10-9
R252ca (100) [ er rfald@n®l e 10-10 R252cb
(100) - .
Rinsing |Proportions
. Result
Example No agents (wt$) esults
R225ca 100 No fine particles
Example 5-1 : detected on the surface
No fine parti¢1es
Example 5-2 | R225cb 100 detected on the surface
No fine particles
Example 5-3 | R243cc 100 detected on the surface
_ No fine particles
Example 5-4 | R244ca 100 detected on the surface
' No fine particles
Example 5-5| R262ca 100 detected on the surface
. Lo 56 R225ca 90 No fine particles
Xample detected on the surface
Heptane 10 '
B le 5-7 R244ca 90 No fine particles
Xamplie - detected on the surface
Heptane 10

Date:
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Exanpl e 10-11 ' R262ca (100) - [err] Exanple 10-12

R225ca( 75) n- hept ane( 25) [err] Exanple 10-13

R225ca( 75) / et hanol (25) ' - [err] Exanple 10-14

225ca( 75) / acet one( 25) [err] Exanple 10-15
225ca(75)/trichloroethyl ene(25) [err] Exanple 10-15

225ca(75)/ ethyl acetate (25) ~[ @24r The value in the bracket ( )

represents a proportion (% by wei ght). Evaluation Standards: [err]
Excel | ent [ erguameR e (1Y leoo'd-Hg non-uniformity observed.

Resist developing tests were conducted by using the
resist déveloping agents as identified in Table 6.

A printed circuit board (a.copper-clad laminate)

-having a photoresist film (Laminer, manufactured by

Dynéchem Co.) laminated thefeon, was exposed to have a-
predetermined ciréuit pattern and ﬁhen developed with the
resist developing agent, whereupon the surface was
inspécted by a microscope to see if the ciicuit pattern

was properly formed. The results are shown in Table 6.
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X Substantial'non-unifornity obser ved. 34 Table 10-2 Diluents

Filmform ng properties Exanple 10-17: R225cc (100)
[err] Exanple 10-18 : R234ca (100) [err] Exanple
10-19 R234chb (100) [err] Exanple 10-20
R234cd (100) [err]
- 25 -
Table 6 .
Example No. |Resist develo in.'a ent Results of
P : ping ag inspection
Example 6-1 R225ca  (100) o
Example 6-2 R225ch  (100) ©
Example 6-3 R224ca  (100) o
Example 6-4 R224cb  (100) o
Example 6-5 R235ca (100) ©
Example 6-6 R234cc  (100) O
Example 6-7 R244ca {100) (¢
Example 6-8 R243cc  (100) (@)
Example 6-9 R252ca (100) (@) |
Example 6-10 R252cb  (100) ©
Example 6-11 R262ca (100) ©
Example 6-12|R225ca(75)/n-pentane(25) O
Example 6-13 |R225ca(75)/ethanol(25) (@)
Example 6-14 |R225ca(75)/acetone(25) o
Example 6-15|R225ca(75)/1,1,1- ©
trichloroethane(25}
Example 6-16 |R225ca(75)/methyl acetate o
(25)
Comparative |1,1,l-trichloroethane O
Example 6-1 }(100)

The value in the bracket ( ) represents a proportion
(% by weight).

Evaluation Standards:

© satisfactorily developed.

O substantially satisfactorily developed.
A slightly inferior

X Inferior
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Exanpl e 10-21 R235ch (100) [err] Exanple 10-22

. R235cc (100) [err] Exanple 10-23 R243ca

(100) [err] Exanple 10-24 R243chb (100)

[err] Exanple 10-25 R244chb (100) [err] Exanple
10- 26 - R244cc (100) [err] Exanple 10-27

R253ca (100) [err] #x&fpte 10-28 R253ch

(100) [err] Exanple 10-29 R244cb( 75) n- hept ane( 25)

[err] Exanpl gxhpi®s 7-1 t8244qly( 75)/ et hanol ( 25) [err] Exanple
10-31 244cb(75) / acet one( 25) [err] Exanple 10-32

244cb(75)/trichl wexsciidty lreme(¥ing tests wefercdnducted by using the

resist removing agents as ideptified in Table 7.

A printed circuit board (a copper-clad laminate)
having a photoresist film (Laminer, manufactured by
Dynachem Co.) laminated thereon, was subjected to
exposure, development and etching treatments to form a.
printed circuit and then immersed in the resist removing .
agent at room temperagure for 15 minutes. The board was
taken out and inspeéted by a microscope to see the state
of removal of the cured film. The results are shown in

Table 7.
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Exanpl e 10-33 244cb(75)/ ethyl acetate (25) [err] The value in
the bracket ( ) represents a proportion (% by weight). Eval uation

Standards: [err] Excellent [err] Good A Slight non-uniformty observed. X
Substantial non-uniformty observed. 35

_27_
Table 7

Example No. |Resist removing agent Results

Example 7-1 R225ca (100)
Example 7-2 R225c¢cb (100)
Example 7-3 R224ca (100)
Example 7-4 R224cb (100)
Example 7-5 R235ca (100)
Example 7-6 - R234cc (100)
Example 7-7 R244ca (100)
Example 7-8 R243cc {100)
Example 7-9 R252ca (100)
Example 7-10 R252cb (100)
Example 7-11 R262ca (100)

Example 7-12 }R225ca(75)/n-pentane(15)

alkylbenzene sulfonic
acid(10) :

Example 7-13 |R225ca(75)/ethanol(15)
alkylbenzene sulfonic
acid(10)

Example 7-14 |R225ca(75)/acetone{15)
phenol(10)

Example 7-15 2225ca(75)/methy1ene
chloride(15) phenol(25)

Example 7-16 |R225ca(75)/phenol(25)

000000000000

©

@ 6 0 O

Example 7-17 |R225ca(75)/methyl acetate
' - (25)

O

Comparative |Tetrachloroethylene (100)
Example 7-1 :

Comparative Jo-Dichlorobenzene(100)
Example 7-2

The value in the bracket ( ) represents a proportion
(% by weight).

Evaluation Standards: :

©O Resist satisfactorily removed.

O Resist substantially satisfactorily removed.
A Resist slightly remained.

X Resist substantially remained.

This is the replacement sheet
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Table 10-3 Filmformng Dl uents properties Exanple 10-34

R226ca (100) [err] Exanple 10-35 R226¢hb

(100) [err] Exanple 10-36 R222c (100)

[err] Exanple 10-37 R223ca (100) : [err] Exanple
10- 38 R223ch (100) [err] Exanple 10-39

R224cc (100) [err] —=ER8npl e 10-40 R232ca

(100) _ [err] Exanple 10-41 R232chb (100)

[err] Exanpl gxhfptds 8-1 to 8A%3ch (100) [err]

Tests for removing deposited water were conducted by
using the solvents for removing deposited water as’
identified in Table 8.

A glass sheet of 30 mm x 18 mm x 5 mm was immersed in
pure water and then immersed in the solvent for removing
deposited water for 20 seconds. Then, the glass sheet
was taken out and immersed in dry mefhanol, whereupon the
state of removal of deposited water was determined by the |
increase the water content. The results are shown in |

Table 8.
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Exanpl.-e 10-43 R233ca (100) [err] Exanple 10-44

R233cc (100) [err] Exanple 10-45 ' R242cb

(100) [err] Exanple 10-46 R242ca (100)

[err] Exanple 10-47 R226ca( 75) n- hept ane( 25) [err] Exanple
10- 48 R226ca( 75) / et hanol ( 25) [err] Exanple 10-49

226ca( 75)/ acet one( 25) [err?gERanple 10-50

226ca(75)/trichl oroet hyl ene(25) Table hprr] Exanpl e 10-51
226ca(75)/ Th\T/I acot At o (7R\ l[ Ihe value in tho brackot ( )

represents a proportion (Wbby wei ght) . Evaluatlon =§E¥Eé¥s for *
Solvents for removing
deposited water

Example No. removing

deposited water

Example 8-1 R225ca  (100) ©
Example 8-2 R225cb  (100) ©
Example 8-3 R224ca  (100) ©
Example 8-4 R224cb  (100) @)
Example 8-5 R23S5ca  (100) - ©
Example 8-6 R234cc  (100) ©
Example 8-7 ~ R244ca (100) ©
Example 8-8 R243cc  (100) . ©
Example 8-9 R252ca (100) ~ ©
Example 8-10 R252cb - (100) ©
Example 8-11 R262ca (100) ©
Example 8-12 |R225ca(75)/methanol(25) . ©
Example 8-13 R225ca(75f/acetone(5) o
isopropyl alcohol(20)
Example 8-14 |R225ca(75)/trichloro- . (@)
ethylene(5) ethanol(20)
Example 8-15 |R225ca(75)/n-heptane(15)/ o
. methanol(20)
Example 8-16 |R225ca(99.5)/caprylamine . ©

caprylic acid(0.5)

The value in the bracket ( ) represents a proportion
(3 by weight).

Evaluation Standards:

© Deposited water satisfactorily removed.

O Deposited water substantially satisfactorily removed.
A Deposited water slightly remained.

X Deposited water substantially remained.

This is the replacement shset
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Ferr] Excellent [err] Good [err] Slight non-uniformty observed. X
Substantial non-uniformty observed. 6 EXAMPLES 11-1 to 11-51 A
conposition prepared by mxing 3 parts of the solvent conposition as
identified in Tables 11-1 to 11-3, 9.4 parts of pure water, 0.4 part of a

surfactant, 1.6
_30-
EXAMPLES 9-1 to 9-11

Tests for extracting nicotine contained in tobacco
leaves were conducted by using the extraction solvent
compositions of the present invention as identified ip
Table 9.

A predetermined amount of a tobacco sample (Hilite,
commercial product) was put in a Soxhlet extractor, and
refluxing was conducted by means of the extraction
solvent composition of the present invention for 8 hours
under heating. After the refluxing, the solvent was
evapoarted to dryness, and the amount of extract was
measured. The results are shown in Table 9. By using
methanol as a comparative solvent, a similar test was
conducted. The amount of extract in this case was
evaluated to be 100, -and the results of other tests were
represented by relative values thereto.

As other Comparative Examples, similar tests were
conducted with respect to acetone and hexane.

The evaporation residues of the respective tests were
subjected to gas chromatography, whereby it was found

that nicotine was contained in each residue.
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parts of isopropyl nyristate, 0.4 part of talc powder, 0.2 part of a
perfunme and 85 parts of a propellant (1,1- dichloro-2,2,2-trifluoroethane),
was filled in an aerosol container and shaked a few tines, whereupon the

di spersibility of the aerosol conposition was visually inspected. The
results are shown in Tables 11-1 to 11-3. 37 Table 11-1 Sol vent

conposi tions Di spersi ng 3; -
Table 9
Extraction solvent jExtraction
compositions rates
Example 9-1 R224ca 150
Example 9-2 R224cb 150
Example 9-3 R225ca 140
Example 9-4 R225¢cb 140
Example 9-5 R234cc 140
Example 9-6 R235ca | 150
Example 9-7 R243cc 150
Example 9-8 R244ca 160
Example 9-9 R252ca 160
Example 9-10 R252cb | . 150
Example 9-11 R262ca ' 150
Comparative Methanol 100
Example 9-1
Comparative Acetone . . g0
Example 9-2 ’
Comparative Hexane . 90
Example 9-3 '

This is the replacement sheet
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Example 11-1 1 R224ca (100) [err] Exanple 11-2

R224cb (100) 0 Exanple 11-3 R225ca (100)
[err] Exanple 11-4 R225chb (100) [err] Exanple
11-5 R234cc (100) [err] Exanple 11-6

R235ca - (100) [err] Exanple 11-7 R243cc

(100) [err] Exanple 11-8 32 - R244ca (100)

[err] Exanple 11-9 R252ca (100) [err] Exanple
11-10 18@5@&@ 10-1 (E&Oio—n [err] Exanple 11-11

R262ca f% [err] Exanple 11-12

R225ca( 75) n- hept agg(d8ing the dilueh€slas identified in Tables 10-1 to
10-3, a moisture—proof coating agent composed of a
polyfluoroalkyl group-containing polymer was diluted.

The diluted composition thus obtained was coated on the
surface of a printed circuit board and dried in air to
form a moisture-proof coating f£ilm on the surface of the
printed circuit board. The dried state of this moisture-
proof coating film was visually inspected. The results

are shown in Tables 10-1 to 10-3.

This is the replacement sheet
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Exanmpl e 11-13 - R225ca( 75) / et hanol ( 25) [err] Exanple 11-14

225ca(75) / acet one( 25) [err] Exanple 11-15
225ca(75)/trichl oroet hyl ene(25) [err] Exanple 11-15
225ca(75)/ ethyl acetate (25) [err] The value in the bracket ( )

represents a proportion (% by wei ght). Ex%ﬂ uation Standards: [err]
Uniformy dispersed. [err] SubstantialTy?@nTformy dispersed. [err] Slight,
non-uni formty observed. X Substantial non-uniformty observed.

Table 10-1
Diluents ;ii:ef::?:ing
Example 10-1 R224ca (100) ©
Example 10-2 R224cb (100) ©
Example 10-3 R225ca (100) ©
Example 10-4 R225chb (100) ©
Example 10-5 | R234cc . (100) o]
Example 10-6 . R235ca (100) (o)
Example 10~7 R243cc (100) o
Example 10-8 R244ca = (100) ©
Example 10-9 . R252ca (100) o
Example 10-10 R252cb (100) ©
Example 10-11 . R262ca (100) o
Example 10-12 R225ca(75)n~heptane(25) ©
Example 10-13 | R225ca(75)/ethanol (25) o
Example 10-14 225ca(75)/acetone(25) (o]
Example 10-15 | 225ca(75)/trichloroethylene(25) (@]
Example 10-15| 225ca(75)/ethyl acetate (25) (@)

The value in the bracket ( ) represents a proportion
(¢ by weight).

Evaluation Standards:

© Excellent

O Good :

A Slight non-uniformity observed..

X Substantial non-uniformity observed.

This is the replacement sheet
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38 Table 11-2 Di spersing Sol vent conpositions Di spersing effects

Exanple 11-17 R225cc (100) [err] Exanple 11-18
R234ca (100) [err] Exanple 11-19 R234chb
(100) [err] Exanple 11-20 R234cd - (100)
[err] Exanple 11-21 - R235chb - _ 34(1_0_0) [err]
Table 10-2
Diluents Zii:e§:§2ing
Example 10-17 R225cc (100) ©
Example 10-18| .  R234ca  (100) (o)
Example 10-19 R234chb (100) ©
Example 10-20 R234cd (100) o
Example 10-21 R235cb | (100) ©
Example 10-22 R235cc (100) ©
Example 10-23 R243ca (100) ©
Example 10-24 R243cb (100) ©
Example 10-25 'R244cb (100) ©
Example 10-26] R244cc {100) o
Example 10-27 R253ca (100) O
Example 10-28 R253cb (100) o
Example 10-29 R244cb(75)n~heptane(25) ©
Example 10-30 | R244cb(75)/ethanol(25) @?
Example 10-31 244cb(75) /acetone(25) O
Example 10-32 |244cb(75)/trichloroethylene(25) (6]
Example 10-33 244cb(75)/ethyl acetate (25) (@)

The value in the bracket ( ) represents a proportion
(3 by weight).

Evaluation Standards:

© Excellent

O Good _

A Slight non-uniformity observed.

X Substantial non-uniformity observed.

This is the replacement sheet
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Exampl e 11-22 R235cc (100) [err] Exanple 11-23

R243ca“ (100) [err] Exanple 11-24 R243cb

(100) [err] Exanple 11-25 R244cb (100)

0 Exanple 11-26 R244cc (100) [err] Exanple

11- 27 R253ca (100) [err] Exanple 11-28

R253ch (100) [err] "ER&npl e 11-29

R244cb( 75) n- hept ane( 25) r xahpl e 11-30

R244ch(75) / et hanol ( 25) Fés:‘f’] _é?; le 11-31

244cb(75) /[facet one( 25) [err] Exanple 11-32 ) )

244cb(75) /ft ri chl or oet hyl ¢ne( 25) Di ué& é] Exanpl e 11]B31lm forming

244ch(75) /et hyl acetate (25) . %err? properties
Example 10-34 R226ca {100) O
Example 10-3S R226ch (100) (e}
Example 10-36 | R222¢ (100) ©
Example 10-37 R223ca {100) ©
Example 10-38 R223chb (100) ©
Example 10-39 R224cc (100) ©
Example 10-40 R232ca (100) o
Example 10-41 R232cb (100) o
Example 10-42 R233ch (100) o
Example 10-43 R233ca (100) (o]
Example 10-44 R233cc (100) ©
Example 10-45| R242cb (100) ©
Example 10-46 R242ca  (100) ©
Example 10-47 R226ca(75)n~-heptane(25) ©
Example 10-48 R226ca(75)/ethanol(25) ©
Example 10-49 226ca(75)/acetone(25) ©
Example 10-50 2260a(75)/trichloroethy1ene(25) ©
Example 10-51| 226ca(75)/ethyl acetate (25) ©

The value in the bracket ( ) represents a proportion

X substantial non-uniformity observed.

($ by weight).

Evaluation Standards:
© Excellent
O Good

A slight non-uniformity observed.

This is the replacement sheet

iDate:. 1 7 MAY 1996



The value in t he bracket ( ) represents a proportion (% by wei ght).
Eval uation Standards: [err] Uniformy dispersed. [err] Substantially

uni formy dispersed. [err] Slight non-unifornmty observed. X Substanti al
non-uni formty observed. 39 Table 11-3

- 36 -

EXAMPLES 1l-1 to 11-51

A composition prepared by mixing 3 parts of the
solvent composition as identified in Tables 11-1 to 11-3,
9.4 parts of pure water, 0.4 part of a.surfactant, l.6
parts of isopropyl myristate, 0.4 parﬁ of talc powder,
0.2 part of a perfume and 85 parts of a propellant (1,1- |
dichloro—2,2,2-trifluoroethane), was filled in an aerosol
container and shaked a few times, whereupon the
dispersibility of the aerosol composition was visually

inspected. The results are shown in Tables 1l-1 to 11-3.
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Sol vent conpositions effects Exanple 11-34  R226ca

(100)
[err]
11- 37
R223ch
(100)
[err]
11-42
R233ca
(100)

[err] Exanple 11-35 R226¢hb (100)
Exanpl e 11-36 R222c (100) [err] Exanple

R223ca (100) [err] Exanple 11-38

(100) [err] Exanple 11-39 R224cc
[err] Exanple 11-40 37 - R232ca (100)

Exanpl e 11-41 R232chb (100) [err] Exanple

R233cb (100) Table 11-1 [err] Exanple 11-43

(100) [err] Exanple 11-44 R233¢c
[err] . .

s Dispersing

Solvent compositions effects
Example 11-1 R224ca (100) ©
Example 11-2 R224cb (100) ©
Example 11-3 R225ca (100) ©
Example 11-4 : R225¢cb (100) ©
Example 11-5 R234cc (100) ©
Example 11-6 . R235ca“ . (100) ©
Example 11-7 | ' R243cc (100) [
Example 11-8 R244ca (100) ©
Example 11-9 R252ca (100) ©
Example 11-10 R252cb (100) ©
| Example 11-11 . R262ca (100) ©
Example 11412 R225ca(75)n-heptane(25) ©
Example 11-13 R225ca(75)/ethanol(25) ©
Example 11-14 225ca(75)/acetone(25) (o)
Example 11-15 | 225ca(75)/trichloroethylene(25) ©
Example 11-15 225ca(75)/ethyl acetate (25) CD

The value in the bracket ( ) represents a proportion

(% by weight).

Evaluation Standards:

© Uniformly dispersed.

O substantially uniformly dispersed.
A Slight non-uniformity observed.

X substantial non-uniformity observed.

This is the replacement sheest
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Exanpl e- 11- 45 R242chb (100) [err] Exanple 11-46

R242ca (100) [err] Exanple 11-47

R226ca( 75) n- hept ane( 25) [err] Exanple 11-48

R226ca( 75) / et hanol ( 25) [err] Exanple 11-49

226ca( 75)/ acet one( 25) [err] _Exanple 11-50

226ca(75)/trichl oroet hyl ene(25) - 3?e?'r] Exanpl e 11-51

226ca(75)/ ethyl acetate (25) ~[err] The value in the bracket ( )

represents a proportion (% by wei ghtPabEgallbai on Standards: [err]

Uniformy dispersed [eorrl Suhstantially uniforndy dispersed

cas Dispersing
Solvent compositions effects

Example 11-17 R225cc (100) e
Example 11-18 R234ca (100) (@)
Example 11-19 R234cb (100) (@]
Example 11-20 R234cd {100) ©
Example 11-21 R235¢cb (100) ©
Example 11-22  R235¢cc  (100) ©
Example 11-23  R243ca (100) ©
Example 11-24 R243cb (100) (6]
Example 11-25 R244cb = (100) o
Example 11-26 ' R244cc (100) (o]
Example 11-27 R253ca (100) o
Example 11-28 R253cb (100) o
Example 11-29 R244cb(75)n-heptane(25) ©
Example 11-30]| = R244cb(75)/ethanol(25) O
Example 11-31 244cb(75)/acetone( 25) o
Example 11-32 | 244cb(75)/trichloroethylene(25) (@)
Example 11-33| 244cb(75)/ethyl acetate (25) (@)

The value in the bracket ( ) represents ‘a proportion
(%3 by weight).

Evaluation Standards:

© Uniformly dispersed.

O substantially uniformly dispersed.
A Slight non-uniformity observed.

X Substantial non-uniformity observed.

This is the replacement sheet
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[err]
observed.

Slight non-uniformty observed. X Substanti al
40 EXAMPLES 12-1 to 12-11 The nost

I mport ant

non-uni formty
I nsul ating

property anmong the properties of an insulating nediumis a vol une

resistivity. It

I's generally accepted that a nediumis useful

as an

insulating nmediumif it has a vol une reséigstivity of at least [err].

Table 11~3
Solvent compositions le)i’:z::ing
Example 11-34 R226ca (100) ©
Example 11-35 R226¢cb (100) ©
Example 11-36 R222¢c (100) - o
Example 11-37 R223ca (100) ©
Example 11-38 R223cb (100) O
Example 11-39 R224cc {100) O
Example 11-40 R232ca (100) ©
Example 11-41 R232cb (100) ©
Example 11-42 R233cb (100) o
Example 11-43 R233ca {100) (@]
Example 11-44 R233cc (100) ©
Example 11-45 R242ch (100) o
Example 11-46 -R242ca (100) @)
Example 11-47 R226ca(75)n-heptane(25) ©
Example 11-48 R226ca(75)/ethanol(25) ©
Example 11-49 226ca(75)/acetone(25) _ ()
Example 11-50 | 226ca(75)/trichloroethylene(25) ©
Example 11-51{ 226ca(75)/ethyl acetate (25) ©

The value in the bracket ( ) represents a proportion
(% by weight). '

Evaluation Standards:

© Uniformly dispersed.

O Substantially uniformly dispersed.
A slight non-uniformity observed.

X substantial non-uniformity observed.

This is the replacement sheset
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The volune resistivity values of insulating medium conpositions of the
present invention are shown in Table 12, wherein in each case, the vol une

resistivity meets the above standard. 41 Table 12 Insulating nedia
Vol une resistivity Exanple 12-1 R224ca [err]
Exampl e 12-2 _ R224cb [err]

. - 40 -

EXAMPLES 12-1 to 12-11

The most important insulating property among the
properties of an insulating medium is a volume
resistivity. It is generally accepted that a medium is
useful as an insulating medium if it has a volume
resistivity of at least 1033 Qcm.

The volume resistivity values of insulating medium
compositions of the present invention are shown in Table

12, wherein in each case, the volume resistivity meets

the above standard.
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Exampl e 12-3 R225ca

R225ch [err] Exanple 12-5
[err] Exanple 12-6 R235ca

R243cc [err] Exanple 12-8
[err] Exanple 12-9 R252ca

R252cb [err] Exanple 12-11

[err] Exanple 12-4

R234cc
[err] Exanple 12-7
R244ca
[err] Exanple 12-10
R262ca

[err] O: Volune resistivity of at | eastddy < [err].'

Table 12

Insulating media

Volume resistivity

Example 12-1 R224ca

Example 12-2 R224cb © |
E#ample 12-3 R225ca ©
Example 12-4 R225cb o
Example 12-5 R234cc (o)
Example 12-6 R235ca ©
Example 12-7 R243cc (¢
Example 12-8 R244ca ©_
Example 12-9 -R252ca ©
Example 12-10 R252¢cb ©
Example 12-11 " R262ca ©

©: Volume resistivity of at least 1 x 103 Qcn.
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42 -The novel hal ogenat ed hydrocarbon sol vents of the present invention are
excellent in that the power for destroying ozone is extrenely small as
conpared with R113 whi ch has been conmonly used as a solvent, and the
toxicity is |lower than the conventional chlorinated hydrocarbon sol vent
such as trichl oroet hyl ene or perchl oroethyl ene, whereby there will be no
substanti al problem of pollution of umdé2ground water. Further, when .
enpl oyed for various purposes, they are capable of providing substantially

equal or even hi gfi¢é novel halogenated hydrocarbon solvents of the
present invention are éxcellent in that the power for
destroying ozone is extremely small as coﬁpa:ed with R113
which has been commonly used as a solvent, and the
toxicity is lower than the conventional chlorinated
hydrocarbon solvent such as trichloroethylene or .
perchloroethylene, whereby there will be no substantial
problem of pollution of underground water.

Further, when employed for various purposes, they are

capable of providing substantially equal or even higher
performance és cbmpated with conventional R113 or

chlorinated hydrocarbon solvents.

This is the replacement sheet

Date: 17 MAY 1305



-pehfornﬁnce as conpared with conventional R113 or chlorinated hydrocarbon

sol vent s. 43 CLAI MS . 1. The use of a conpound of [err] or [err] for
resi st renoving. 2. The use of a conpound of [err] or [err] for
removi ng deposited water. 3. The use of a conpound of [err] or [err]
| - 43 -
CLAIMS
1. The use of a compound of CF3CF2CHC12 or CC1F2CF2CHC1F

for resist removing.

2. The use of a compound of CF3CF2CHC12 or CC]FZCFZCHCIF
for removing deposited water.

3. The use of a compound of CF4CF,CHC1, or CCIF,CF,CHCIF
for resist developing. .

4. The use according to any of Claims 1 to 3, wherein
the compound of CF,CF,CHCY, or CCIF,CF,CHCIF is used
together with from 0 to 80 % by weight of an organic solvent
selected from the group consisting of a hydrocarbon, an
alcohol, a ketone, a chlorinated hydrocarbon, an ester, an

aromatic compound, and from 0 to 10 % by weight of a
surfactant.

This is the replacement --

TS

. '_'?
i

reses

LY Pl
A g LN T
Gt :;:-*.-.:?u

e

Daia:



¥

for resist devel opi ng. 4. The use accor dj ng to any of Clainms 1 to 3,

wherein the conpound of [err] orTF t Has B 8bether\Mrr
by wei ght of an organi c sol vent s%l t e group co
hydr ocar bon, an al cohol, a ketone, i

s

F86=-9—
s‘i“é'@iﬁ' FEJTHAS BEEN
hydr ocar bg{n, anREBREEDan
aromatic conmpound, and fromO to 10 % by wei ght of a surfactant.

HALOGENATED HYDROCAREBON SOLVENTS AND USE THEREQOF

ABSTRACT OF THE DISCLOSURE

A solvent consisting essentially of a compound of the
formula :

CHaCle;CF,,CHxClsz | (1)

w

1,

b+y> 1, and 0% a, b, c, X, v, 2 3.

- —

Wherein a + b+ c =3, x +y +2 =3, a + X
1

This is the replacement gsheet

paer 17 MAY 1396



/W SEARCH REPORT | Application No. 9501564-0

TEXT OF THE ABSTRACT

USE OF HALOGENATED HYDROCARBON SOLVENTS

The invention relates to the use of a compound of CF3CF,CHC1; or CC1F,CF,CHCIF for
resist removing, for removing deposited water and for resist developing. The compound of
CF3;CF,CHCI; or CC1F,CF,CHCIF is used together with from 0 to 80 % by weight of an
organic solvent selected from the group consisting of a hydrocarbon, an alcohol, a ketone, a
chlorinated hydrocarbon, an ester, an aromatic compound, and from 0 to 10 % by weight of a
surfactant.
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SPECIFICATION

USE OF HALOGENATED HYDROCARBON SOLVENTS
TECHNICAL FIELD

The present invention relates to novel halogenated

hydrocarbon solvents and use thereof.
BACKGROUND ART

1,1,2-Trichloro-1,2,2-trifluoroethane (hereinafter
referred to simply as R113) is non-flammable, non-
explosivé and stable with low toxicity and as such, is
ﬁidely used as a cleaning agent for a flux employed in
the assembling process of electronic parts or precision
machine parts or for cutting oils, or as a cleaning agent
for clothings such as fur coats or suits. Further, R113
is widely used for removing deposited water after the
washing treatment with water of liQuid crystal display
device parts, electronic parts or precision machine
parts. On the other hand, a rinsing agent such as
trichloroethylene is used to remove a resist-removing
agent deposited on a wafer. 1,1,l-Trichloroethane is
used as a cleaning agent to remove a buffing agent
deposited on precision metal parts or decorative parts
after the buffing treatment thereof. Further, 1,1,1-
trichloroethane is used for developing a resist in the
preparation of a printed circuit board or a semiconductor
circuit, and methylene chloride or perchloroethylene is

used for removing the resist after etching treatment.
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USE OF HALOGENATED HYDROCARBON SOLVENTS

ABSTRACT OF THE DISCLOSURE

A solvent consisting essentially of a compound of the
formula :

CH,C1,F.CF,CH,CL F, (1)

w

Wherein a + b+ ¢ =3, X +y + 2 =3, a +X 1,

b+yZ 1, and 0% a, b, c, x, v, 2% 3.



