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FLUORINATED CARRIED SOLVENT 

[0001] The present invention relates to a carrier solvent 
comprising (per?uorohexyloxy)methane and/or trideca?uo 
rohexane, Which is useful as a carrier solvent for various 
organic chemical substances such as a lubricant, a coating 
material, a mold release agent, a Water/oil repellent, an oil or 
a grease. 

[0002] Heretofore, as carrier solvents for various organic 
chemical substances, trichlorotri?uoroethane (hereinafter 
referred to as R113), dichloropenta?uoropropane (hereinaf 
ter referred to as R225) and per?uorocarbons (hereinafter 
referred to as PFC) such as per?uorohexane, Which are 
excellent in non-?amability and chemical and thermal sta 
bility, have been Widely used. 

[0003] HoWever, they respectively have adverse effects on 
the global environment, such that R113 and R225 have an 
oZone-depletion potential, and PFC has a very high global 
Warming potential. Production of chloro?uorocarbons such 
as R113 has already been prohibited, and in developed 
countries, hydrochloro?uorocarbons such as R225 are phase 
out by 2020. Further, PFC is listed as a substance subject to 
regulation by the Kyoto Protocol for preventing global 
Warming. It is an object of the present invention to provide 
a carrier solvent Which has a performance equal to such 
R113, R225 or PFC and Which has little adverse effect on the 
global environment. 

[0004] As a result of extensive studies, the present inven 
tors have found that a ?uorinated solvent comprising, as an 

effective component, a ?uorinated solvent (hereinafter 
referred to as a ?uorinated solvent A) selected from the 
group consisting of (per?uorohexyloxy)methane and tride 
ca?uorohexane, can be used as a carrier solvent. 

[0005] Namely, the present invention provides a method 
for dissolving an organic chemical substance With a carrier 
solvent, Wherein the carrier solvent comprises at least one 
?uorinated solvent A selected from the group consisting of 
(per?uorohexyloxy)methane and trideca?uorohexane. 

[0006] Further, the present invention provides a composi 
tion comprising an organic chemical substance and at least 
one ?uorinated solvent A selected from the group consisting 
of (per?uorohexyloxy)methane and trideca?uorohexane. 

[0007] In the present invention, the (per?uorohexy 
loxy)methane means a compound represented by the 
molecular formula C6F13OCH3, and is particularly prefer 
ably a compound represented by the rational formula 
CF3(CF2)5OCH3. Further, in the present invention, the tride 
ca?uorohexane means a compound represented by the 
molecular formula C6F13H and is preferably 1,1,1,2,2,3,3, 
4,4,5,5,6,6,-trideca?uorohexane i.e. CF3(CF2)5H. 
C6F13OCH3 and C6F13H may be used alone or in admixture. 
Further, CGFBOCH3 and C6F13H may respectively be used 
alone or may be used in combination as a mixture of tWo or 
more of them. 

[0008] To the carrier solvent of the present invention 
comprising the ?uorinated solvent A as an effective compo 
nent, various other components may be incorporated 
depending upon various purposes. For example, in order to 
increase the solubility or in order to adjust the evaporation 
rate, an organic solvent (hereinafter referred to as an organic 
solvent B) other than those described above may further be 
incorporated. 
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[0009] As a preferred example of such an organic solvent 
B, at least one member selected from the group consisting of 
hydrocarbons, alcohols, ketones, halogenated hydrocarbons 
(provided that trideca?uorohexane is excluded), ethers (pro 
vided that (per?uorohexyloxy)methane is excluded) and 
esters, may be mentioned. The proportion of the organic 
solvent B, based on the total amount of the organic solvent 
B and the ?uorinated solvent A, is usually at most 40% by 
mass, the same applies hereinafter, preferably at most 20%, 
further preferably at most 10%. In a case Where the carrier 
solvent of the present invention has an aZeotropic compo 
sition, it is preferred to use it in the form of such an 
aZeotropic composition. 

[0010] The hydrocarbons are preferably ones having car 
bon number ?ve to ?fteen. For example, n-pentane, 2-me 
thylbutane, n-hexane, 2-methylpentane, 2,2-dimethylbu 
tane, 2,3-dimethylbutane, n-heptane, 2-methylhexane, 
3-methylhexane, 2,4-dimethylpentane, n-octane, 2-methyl 
heptane, 3-methylheptane, 4-methylheptane, 2,2-dimethyl 
hexane, 2,5-dimethylhexane, 3,3-dimethylhexane, 2-me 
thyl-3-ethylpentane, 3-methyl-3-ethylpentane, 2,3,3 
trimethylpentane, 2,3,4-trimethylpentane, 2,2,3 
trimethylpentane, 2-methylheptane, 2,2, 4-trimethylpentane, 
n-nonane, 2,2,5-trimethylhexane, n-decane, n-dodecane, 
1-pentene, 2-pentene, 1-hexene, 1-octene, 1-nonene, 
1-decene, cyclopentane, methylcyclopentane, cyclohexane, 
methylcyclohexane, ethylcyclohexane, bicyclohexane, 
cyclohexene, ot-pinene, dipentene, decalin, tetralin and amyl 
naphthalene may be mentioned. More preferably, n-pentane, 
cyclopentane, n-hexane, cyclohexane or n-heptane may, for 
example, be mentioned. 

[0011] The alcohols are preferably ones having carbon 
number one to sixteen. For example, methanol, ethanol, 
n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, sec 
butyl alcohol, isobutyl alcohol, tert-butyl alcohol, 1-pen 
tanol, 2-pentanol, 1-ethyl-1-propanol, 2-methyl-1-butanol, 
3-methyl-1-butanol, 3-methyl-2-butanol, neopentyl alcohol, 
l-hexanol, 2-methyl-1-pentanol, 4-methyl-2-pentanol, 
2-ethyl-1-butanol, 1-heptanol, 2-heptanol, 3-heptanol, 1-oc 
tanol, 2-octanol, 2-ethyl-1-hexanol, 1-nonanol, 3,5,5-trim 
ethyl-l-hexanol, 1-decanol, l-undecanol, 1-dodecanol, allyl 
alcohol, propargyl alcohol, benZyl alcohol, cyclohexanol, 
l-methylcyclohexanol, 2-methylcyclohexanol, 3-methylcy 
clohexanol, 4-methylcyclohexanol, ot-terpineol, 2,6-dim 
ethyl-4-heptanol, nonylalcohol and tetradecylalcohol, may 
be mentioned. More preferably, methanol, ethanol or iso 
propylalcohol may, for example, be mentioned. 

[0012] The ketones are preferably ones having carbon 
number three to nine. Speci?cally, acetone, methyl ethyl 
ketone, 2-pentanone, 3-pentanone, 2-hexanone, methyl 
isobutyl ketone, 2-heptanone, 3-heptanone, 4-heptanone, 
diisobutyl ketone, mesityl oxide, pholone, 2-octanone, 
cyclohexanone, methylcyclohexanone, isopholone, 2,4-pen 
tanedione, 2,5-hexanedione, diacetone alcohol and 
acetophenone may, for example, be mentioned. More pref 
erably, acetone or methyl ethyl ketone may, for example be 
mentioned. 

[0013] The halogenated hydrocarbons are preferably ones 
having carbon number one to ?ve. For example, dichlo 
romethane, 1,1-dichloroethane, 1,2-dichloroethane, 1,1,2 
trichloroethane, 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachlo 
roethane, pentachloroethane, 1,1-dichloroethylene, 1,2 
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dichloroethylene, trichloroethylene, tetrachloroethylene, 
1,2-dichloropropane, dichloropenta?uoropropane, dichlo 
ro?uoroethane and deca?uoropentane may be mentioned. 
More preferably, dichloromethane, trichloroethylene or tet 
rachloroethylene may, for example, be mentioned. 

[0014] The ethers are preferably ones having carbon num 
ber tWo to eight. For example, diethyl ether, dipropyl ether, 
diisopropyl ether, dibutyl ether, ethyl vinyl ether, butyl vinyl 
ether, anisole, phenetole, methyl anisole, dioxane, furan, 
methyl furan and tetrahydrofuran may be mentioned. More 
preferably, diethyl ether, diisopropyl ether dioxane or tet 
rahydrofuran may, for example, be mentioned. 

[0015] The esters are preferably ones having carbon num 
ber tWo to nineteen. Speci?cally, 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, methoxybutyl acetate, sec-hexyl 
acetate, 2-ethylbutyl acetate, 2-ethylhexyl acetate, cyclo 
hexyl acetate, benZyl acetate, methyl propionate, ethyl pro 
pionate, butyl propionate, methyl butyrate, ethyl butyrate, 
butyl butyrate, isobutyl isobutyrate, ethyl 2-hydroxy-2-me 
thylpropionate, methyl benZoate, ethyl benZoate, propyl 
benZoate, butyl benZoate, benZyl benZoate, y-butyrolactone, 
diethyl oxalate, dibutyl oxalate, dipentyl oxalate, diethyl 
malonate, dimethyl maleate, diethyl maleate, dibutyl male 
ate, dibutyl tartarate, tributyl citrate, dibutyl sebacate, dim 
ethyl phthalate, diethyl phthalate and dibutyl phthalate may, 
for example, be mentioned. More preferably, methyl acetate 
or ethyl acetate may, for example, be mentioned. 

[0016] As the organic chemical substance to be dissolved 
by the carrier solvent in the present invention, various 
organic chemical substances may be mentioned, such as a 
lubricant, a coating agent, a mold release agent, a Water/oil 
repellent, a moisture-proof coating agent, a Water-proof 
agent, a glaZing agent, an antistatic agent, an oil and a 
grease. The organic chemical substance is preferably a 
lubricant. In the composition of the present invention, the 
amount of the organic chemical substance in the carrier 
solvent is preferably from 0.01 to 50%, more preferably 
from 0.05 to 30%, most preferably from 0.1 to 20%. 

[0017] As the substance coated With the composition of 
the present invention, various materials may be mentioned, 
such as a metal, a synthetic resin, a glass, and a ceramic. A 
preferred substance in the present invention is a metal or a 
synthetic resin. 

[0018] In the manufacture of various products, the organic 
chemical substance such as a lubricant dissolved by the 
carrier solvent in the present invention, can be coated at 
predetermined portions of such products. After the coating, 
the carrier solvent is evaporated. 

[0019] NoW, the present invention Will be described in 
further detail With reference to Examples. HoWever, it 
should be understood that the present invention is by no 
means restricted to such speci?c Examples. 

EXAMPLE 1 to 14 

[0020] A ?uorinated oil having a per?uoroalkyl group (the 
amount of the ?uorinated oil in the carrier solvent Was 2%) 
Was dissolved into CF3(CF2)5OCH3 (hereinafter referred to 
as PFHOM) or CF3(CF2)5H (hereinafter referred to as 
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TDFH), or a carrier solvent containing it as an effective 
component, as shoWn in the folloWing Table 1, and the 
surface of a vacuum evaporated aluminum layer on a plate 
made of iron Was coated by this mixture, and the carrier 
solvent evaporated in air to form a lubricant layer on the 
surface of the plate. The drying property of the carrier 
solvent at that time and the state of the obtained coating 
layer Were visually observed. Evaluation of the state of the 
coating layer Was represented by (CD: good coating layer, O: 
substantially good, A: partial irregularities observed, and X: 
substantial irregularities observed. Further, evaluation of the 
drying property Was represented by (CD: immediately dried, 
O: dried Within 10 minutes, A: dried Within one hour and X: 
not dried Within one hour. The results are shoWn in Table 1. 
The number in brackets () indicates the blend ratio. 

TABLE 1 

State of 
coating Drying 

Example Carrier solvent layer property 

1 PFHOM (100) ® ® 
2 PFHOM (95)/n—heptane (5) ® ® 
3 PFHOM (95)/ethanol (5) ® ® 
4 PFHOM (95)/acetone (5) ® ® 
5 PFHOM (90)/dichloromethane (10) ® ® 
6 PFHOM (95)/diethyl ether (5) ® ® 
7 PFHOM (99)/ethyl acetate (1) ® ® 
8 TDFH (100) ® ® 
9 TDFH (95)/n—heptane (5) ® ® 

10 TDFH (95)/ethanol (5) ® ® 
11 TDFH (95) acetone (5) ® ® 
12 TDFH (90)/dichloromethane (10) ® ® 
13 TDFH (95)/diethyl ether (5) ® ® 
14 TDFH (99)/ethyl acetate (1) ® @ 

EXAMPLES 15 to 28 

[0021] A silicone oil comprising a polyalkylsiloxane (the 
amount of the silicone oil in the carrier solvent Was 2%) Was 
dissolved into a carrier solvent shoWn in the folloWing Table 
2, and the surface of the stainless steel plate Was coated by 
this mixture, and the carrier solvent evaporated in air to form 
the silicone oil layer on the surface of the stainless steel 
plate. The drying property of the carrier solvent at that time 
and the state of the obtained coating layer Was visually 
observed. 

[0022] Evaluation of the state of the coating layer Was 
represented by (CD: good coating layer, O: substantially good, 
A: partial irregularities observed, and X: substantial irregu 
larities observed. Further, evaluation of the drying property 
Was represented by (9: immediately dried, O: dried Within 
10 minutes, A: dried Within one hour, and X: not dried Within 
one hour. The results are shoWn in Table 2. The number in 
brackets indicates the blend ratio. 

TABLE 2 

State of 
coating Drying 

Example Carrier solvent layer property 

15 PFHOM (100) ® ® 
16 PFHOM (95)/n—heptane (5) ® ® 
17 PFHOM (95)/ethanol (5) ® ® 
18 PFHOM (95)/acetone (5) ® ® 
19 PFHOM (90)/dichloromethane (10) ® ® 
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TABLE 2-continued 

State of 
coating Drying 

Example Carrier solvent layer property 

20 PFHOM (95)/diethyl ether (5) 
21 PFHOM (99)/ethyl acetate (1) 
22 TDFH (100) 
23 TDFH (95)/n—heptane (5) 
24 TDFH (95)/ethanol (5) 
25 TDFH (95) acetone (5) 
26 TDFH (90)/dichloromethane (10) 
27 TDFH (95)/diethyl ether (5) 
28 TDFH (99)/ethyl acetate (1) 

EXAMPLES 29 to 34 

[0023] A test coupon made of an acrylic resin or a poly 
carbonate resin Was immersed in PFHOM or TDFH, or a 
solvent containing it as an effective component, shoWn in the 
following Table 3 at room temperature for 24 hours and then 
taken out, Whereupon the changes of the appearance of the 
resins Were observed. Evaluation of the appearance Was 
represented by (9: no change, A: slight cloud or dissolution 
observed, and X: cloud, cracking or dissolution observed. 

The results are shoWn in Table 3. the number in brackets indicates the blend mass ratio. 

EXAMPLE 35 (Comparative Example) 

[0024] Using R225, the same tests as in Examples 29 to 34 
Were carried out, and the changes of the appearance of the 
resins Were observed. The results are shoWn in Table 3. 

TABLE 3 

Poly 
Acrylic carbonate 

Example Carrier solvent resin resin 

29 PFHOM (100) ® ® 
30 PFHOM (95)/n-heptane (5) ® ® 
31 PFHOM (95)/ethanol (5) ® ® 
32 TDFH (100) ® ® 
33 TDFH (95)/n—heptane (5) ® ® 
34 TDFH (95)/ethanol (5) ® ® 
35 R225 (100) x x 

[0025] As is evident from Examples, the carrier solvents 
of the present invention are excellent in the dissolving 
property and drying property, and no irregularities of the 
coated layers are observed. Further, they have a proper 
solvency similar to R113, R225 and PFC Which used to be 
used, and they are useful for treatment of composite parts 
made of metal, plastic, elastomer, etc. Without presenting 
any adverse effects. 

[0026] The entire disclosure of Japanese Patent Applica 
tion No. 2000-002783 ?led on Jan. 11, 2000 including 
speci?cation, claims and summary are incorporated herein 
by reference in its entirety. 

What is claimed is: 

1. A method for mixing an organic chemical substance 
With a carrier solvent, Wherein the carrier solvent comprises 
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at least one ?uorinated solvent A selected from the group 
consisting of (per?uorohexyloxy)methane and trideca?uo 
rohexane. 

2. The diluting method according to claim 1, Wherein the 
organic chemical substance is a lubricant. 

3. The diluting method according to claim 1, Wherein the 
?uorinated solvent A is trideca?uorohexane. 

4. The diluting method according to claim 1, Wherein the 
(per?uorohexyloxy)methane is CF3(CF2)5OCH3, and the 
trideca?urohexane is CF3(CF2)5H. 

5. A composition comprising an organic chemical sub 
stance and at least one ?uorinated solvent A selected from 
the group consisting of (per?uorohexyloxy)methane and 
trideca?uorohexane. 

6. The composition according to claim 5, Wherein the 
organic chemical substance is a lubricant. 

7. The composition according to claim 5, Wherein the 
?uorinated solvent A is trideca?uorohexane. 

8. The composition according to claim 5, Wherein the 
(per?uorohexyloxy) methane is CF3 (CF2) 5OCH3, and the 
trideca?urohexane is CF3(CF2)5H. 

9. A method for diluting an organic chemical substance 
With a carrier solvent, Wherein the carrier solvent comprises 
at least one ?uorinated solvent A selected from the group 
consisting of (per?uorohexyloxy)methane and trideca?uo 
rohexane, and at least one organic solvent B selected from 
the group consisting of hydrocarbons, alcohols, ketones, 
halogenated hydrocarbons (provided that trideca?uorohex 
ane is excluded), ethers (provided that (per?uorohexy 
loxy)methane is excluded) and esters. 

10. The diluting method according to claim 9, Wherein the 
organic chemical substance is a lubricant. 

11. The diluting method according to claim 9, Wherein the 
?uorinated solvent A is trideca?uorohexane. 

12. The diluting method according to claim 9, Wherein the 
(per?uorohexyloxy)methane is CF3(CF2)5OCH3, and the 
trideca?urohexane is CF3(CF2)5H. 

13. The diluting method according to claim 9, Wherein the 
carrier solvent contains at most 40% of the organic solvent 
B, based on the total amount of the ?uorinated solvent A and 
the organic solvent B. 

14. A composition comprising an organic chemical sub 
stance and a carrier solvent, Wherein the carrier solvent 
comprises at least one ?uorinated solvent A selected from 
the group consisting of (per?uorohexyloxy)methane and 
trideca?uorohexane, and at least one organic solvent B 
selected from the group consisting of hydrocarbons, alco 
hols, ketones, halogenated hydrocarbons (provided that 
trideca?uorohexane is excluded), ethers (provided that (per 
?uorohexyloxy)methane is excluded) and esters. 

15. The composition according to claim 14, Wherein the 
organic chemical substance is a lubricant. 

16. The composition according to claim 14, Wherein the 
?uorinated solvent A is trideca?uorohexane. 

17. The composition according to claim 14, Wherein the 
(per?uorohexyloxy)methane is CF3(CF2)5OCH3, and the 
trideca?urohexane is CF3(CF2)5H. 

18. A method for coating a lubricant, Which comprises 
coating the composition as de?ned in claim 6 on a surface 
of a substance and evaporating the carrier solvent. 

19. The coating method according to claim 18, Wherein 
the substance is a metal or a synthetic resin. 
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20. A method for manufacturing a product, Which com 
prises coating the composition as de?ned in claim 6 on a 
predetermined portion of a product and evaporating the 
carrier solvent. 

21. A method for coating a lubricant, Which comprises 
coating the composition as de?ned in claim 15 on a surface 
of a substance and evaporating the carrier solvent. 
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22. The coating method according to claim 21, Wherein 
the substance is a metal or a synthetic resin. 

23. A method for manufacturing a product, Which com 
prises coating the composition as de?ned in claim 15 on a 
predetermined portion of a product and evaporating the 
carrier solvent. 


