
















































































 

 41

CLAIMS 
What is claimed is: 
1. A composition, comprising:  

(A) at least one fluorine-containing ketone; and  
(B) an effective amount of a stabilizer, which is at least one selected from the 

group consisting of an epoxy compound, a nitro compound, a hindered 
phenol compound, a β-diketone compound, a phosphite compound, a 
salicylate compound, a cinnamate compound, a hydroxybenzophenone 
compound, a hydroxybenzoic acid compound, an alkoxymethane 
compound and an organic thio compound, wherein the nitro compound 
does not include nitromethane; 

when the fluorine-containing ketone is CF3CF2C(=O)CF(CF3)2, the stabilizer does 
not include nitromethane, a hindered phenolic compound and a phosphite 
compound; 

the epoxy compound is at least one selected from the group consisting 
ofepoxyethane, 1,2-epoxypropane, 1,2-epoxybutane, 1,2-
epoxycyclopentane,1,2-epoxycyclohexane, 1,2-epoxyisobutane, 1,2-
epoxyethylbenzene, 4-vinyl-1-cyclohexene diepoxide and 1-tert-butoxy-
2,3-epoxypropane. 

2. The composition according to claim 1, wherein the fluorine-containing ketone has the 
following molecular structure:  

R1f-C(＝O)-R2f, 
wherein, R1f and R2f are independently selected from CaHbFcCldBre, wherein a is 

an integer selected from 1 to 7, b, d and e are independent integers selected 
from 0 to 15, c is an integer selected from 1 to 15, and b + c + d + e ≦ 2a + 
1. 
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3. The composition according to claim 2, wherein the fluorine-containing ketone is at 
least one selected from the group consisting of the following compounds:  
CF3C(=O)CF3, CF3C(=O)CF2CF3, CF3C(=O)CF2CF2CF3, CF3C(=O)CF(CF3)2, 
CF3C(=O)CF2CF2CF2CF3, CF3C(=O)CF2CF(CF3)2, CF3C(=O)CF(CF3)CF2CF3, 
CF3C(=O)CF2CF2CF2CF2CF3, CF3C(=O)CF(CF3)CF2CF2CF3, 
CF3C(=O)CF(CF2CF3)2, CF3C(=O)CF2CF2CF2CF2CF2CF3, 
CF3C(=O)CF(CF3)CF2CF2CF2CF3, CF3C(=O)CF(CF2CF3)CF2CF2CF3, 
CF3C(=O)C(CF3)2CF2CF2CF3, CF3C(=O)CF2CF(CF3)CF2CF2CF3, CF3C(=O)CF(i-
C3F7)CF2CF3, CF3C(=O)CF(CF3)CF2CF(CF3)2, CF3C(=O)CF2CF2CF2CF2CF2CF2CF3, 
CF3C(=O)CF(CF3)CF2CF2CF2CF2CF3, CF3C(=O)CF2CF2CF=CF2, 
CF3C(=O)CF(CF3)CF=CF2, CF3C(=O)CH(CF3)CHFCF3, CF3C(=O)CH2CFBrCF3, 
CF3C(=O)CBr(CF3)CH2F, CF3C(=O)CHBrCHFCF3, CF3C(=O)CH(CF3)CHFBr, 
CF3C(=O)CH2CFClCF3, CF3C(=O)CCl(CF3)CH2F, CF3C(=O)CHClCHFCF3, 
CF3C(=O)CH(CF3)CHFCl, CF3C(=O)CH2CHFCF3, CF3C(=O)CH(CF3)CH2F, 
CF3C(=O)CH2CF2CF3, CF3C(=O)CF(CF3)CH2F, CF3C(=O)CHFCHFCF3, 
CF3C(=O)CH(CF3)CHF2, CF3C(=O)CHFCF3, CF3C(=O)CF2CHF2, 
CF3C(=O)CClFCF3, CF3C(=O)CF2CF2Cl, CF3C(=O)CBrFCF3, CF3C(=O)CF2CF2Br, 
CF3CF2C(=O)CF2CF3, CF3CF2C(=O)CF2CF2CF3, CF3CF2C(=O)CF(CF3)2, 
CF3CF2C(=O)CF2CF2CF2CF3, CF3CF2C(=O)CF2CF(CF3)2, 
CF3CF2C(=O)CF(CF3)CF2CF3, CF3CF2C(=O)CF2CF2CF2CF2CF3, 
CF3CF2C(=O)CF(CF3)CF2CF2CF3, CF3CF2C(=O)CF(CF2CF3)2, 
CF3CF2C(=O)CF2CF2CF2CF2CF2CF3, CF3CF2C(=O)CF(CF3)CF2CF2CF2CF3, 
CF3CF2C(=O)CF(CF2CF3)CF2CF2CF3, CF3CF2C(=O)C(CF3)2CF2CF2CF3, 
CF3CF2C(=O)CF2CF(CF3)CF2CF2CF3, CF3CF2C(=O)CF(i-C3F7)CF2CF3, 
CF3CF2C(=O)CF(CF3)CF2CF(CF3)2, CF3CF2C(=O)CF2CF2CF2CF2CF2CF2CF3, 
CF3CF2C(=O)CF(CF3)CF2CF2CF2CF2CF3, CF3CF2C(=O)CF2CF2CF=CF2, 
CF3CF2C(=O)CF(CF3)CF=CF2, CF3CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2C(=O)CH2CFBrCF3, CF3CF2C(=O)CBr(CF3)CH2F, 
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CF3CF2C(=O)CHBrCHFCF3, CF3CF2C(=O)CH(CF3)CHFBr, 
CF3CF2C(=O)CH2CFClCF3, CF3CF2C(=O)CCl(CF3)CH2F, 
CF3CF2C(=O)CHClCHFCF3, CF3CF2C(=O)CH(CF3)CHFCl, 
CF3CF2C(=O)CH2CHFCF3, CF3CF2C(=O)CH(CF3)CH2F, CF3CF2C(=O)CH2CF2CF3, 
CF3CF2C(=O)CF(CF3)CH2F, CF3CF2C(=O)CHFCHFCF3, 
CF3CF2C(=O)CH(CF3)CHF2, CF3CF2C(=O)CHFCF3, CF3CF2C(=O)CF2CHF2, 
CF3CF2C(=O)CClFCF3, CF3CF2C(=O)CF2CF2Cl, CF3CF2C(=O)CBrFCF3, 
CF3CF2C(=O)CF2CF2Br, CF3CF2CF2C(=O)CF2CF2CF3, CF3CF2CF2C(=O)CF(CF3)2, 
CF3CF2CF2C(=O)CF2CF2CF2CF3, CF3CF2CF2C(=O)CF2CF(CF3)2, 
CF3CF2CF2C(=O)CF(CF3)CF2CF3, CF3CF2CF2C(=O)CF2CF2CF2CF2CF3, 
CF3CF2CF2C(=O)CF(CF3)CF2CF2CF3, CF3CF2CF2C(=O)CF(CF2CF3)2, 
CF3CF2CF2C(=O)CF2CF2CF2CF2CF2CF3, CF3CF2CF2C(=O)CF(CF3)CF2CF2CF2CF3, 
CF3CF2CF2C(=O)CFCF2CF3)CF2CF2CF3, CF3CF2CF2C(=O)C(CF3)2CF2CF2CF3, 
CF3CF2CF2C(=O)CF2CF(CF3)CF2CF2CF3, CF3CF2CF2C(=O)CF(i-C3F7)CF2CF3, 
CF3CF2CF2C(=O)CF(CF3)CF2CF(CF3)2, 
CF3CF2CF2C(=O)CF2CF2CF2CF2CF2CF2CF3, 
CF3CF2CF2C(=O)CF(CF3)CF2CF2CF2CF2CF3, CF3CF2CF2C(=O)CF2CF2CF=CF2, 
CF3CF2CF2C(=O)CF(CF3)CF=CF2, CF3CF2CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2CF2C(=O)CH2CFBrCF3, CF3CF2CF2C(=O)CBr(CF3)CH2F, 
CF3CF2CF2C(=O)CHBrCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHFBr, 
CF3CF2CF2C(=O)CH2CFClCF3, CF3CF2CF2C(=O)CCl(CF3)CH2F, 
CF3CF2CF2C(=O)CHClCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHFCl, 
CF3CF2CF2C(=O)CH2CHFCF3, CF3CF2CF2C(=O)CH(CF3)CH2F, 
CF3CF2CF2C(=O)CH2CF2CF3, CF3CF2CF2C(=O)CF(CF3)CH2F, 
CF3CF2CF2C(=O)CHFCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHF2, 
CF3CF2CF2C(=O)CHFCF3, CF3CF2CF2C(=O)CF2CHF2, CF3CF2CF2C(=O)CClFCF3, 
CF3CF2CF2C(=O)CF2CF2Cl, CF3CF2CF2C(=O)CBrFCF3, 
CF3CF2CF2C(=O)CF2CF2Br, (CF3)2CFC(=O)CF(CF3)2, 
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(CF3)2CFC(=O)CF2CF2CF2CF3, (CF3)2CFC(=O)CF2CF(CF3)2, 
(CF3)2CFC(=O)CF(CF3)CF2CF3, (CF3)2CFC(=O)CF2CF2CF2CF2CF3, 
(CF3)2CFC(=O)CF(CF3)CF2CF2CF3, (CF3)2CFC(=O)CF(CF2CF3)2, 
(CF3)2CFC(=O)CF2CF2CF2CF2CF2CF3, (CF3)2CFC(=O)CF(CF3)CF2CF2CF2CF3, 
(CF3)2CFC(=O)CF(CF2CF3)CF2CF2CF3, (CF3)2CFC(=O)C(CF3)2CF2CF2CF3, 
(CF3)2CFC(=O)CF2CF(CF3)CF2CF2CF3, (CF3)2CFC(=O)CF(i-C3F7)CF2CF3, 
(CF3)2CFC(=O)CF(CF3)CF2CF(CF3)2, (CF3)2CFC(=O)CF2CF2CF2CF2CF2CF2CF3, 
(CF3)2CFC(=O)CF(CF3)CF2CF2CF2CF2CF3, (CF3)2CFC(=O)CF2CF2CF=CF2, 
(CF3)2CFC(=O)CF(CF3)CF=CF2, (CF3)2CFC(=O)CH(CF3)CHFCF3, 
(CF3)2CFC(=O)CH2CFBrCF3, (CF3)2CFC(=O)CBr(CF3)CH2F, 
(CF3)2CFC(=O)CHBrCHFCF3, (CF3)2CFC(=O)CH(CF3)CHFBr, 
(CF3)2CFC(=O)CH2CFClCF3, (CF3)2CFC(=O)CCl(CF3)CH2F, 
(CF3)2CFC(=O)CHClCHFCF3, (CF3)2CFC(=O)CH(CF3)CHFCl, 
(CF3)2CFC(=O)CH2CHFCF3, (CF3)2CFC(=O)CH(CF3)CH2F, 
(CF3)2CFC(=O)CH2CF2CF3, (CF3)2CFC(=O)CF(CF3)CH2F, 
(CF3)2CFC(=O)CHFCHFCF3, (CF3)2CFC(=O)CH(CF3)CHF2, 
(CF3)2CFC(=O)CHFCF3, (CF3)2CFC(=O)CF2CHF2, (CF3)2CFC(=O)CClFCF3, 
(CF3)2CFC(=O)CF2CF2Cl, (CF3)2CFC(=O)CBrFCF3, (CF3)2CFC(=O)CF2CF2Br. 

4. The composition according to claim 3, wherein the fluorine-containing ketone is at 
least one selected from the group consisting of the following compounds:  
CF3C(=O)CF3, CF3C(=O)CF2CF3, CF3C(=O)CF(CF3)2, CF3C(=O)CF2CF(CF3)2, 
CF3C(=O)CF(CF3)CF2CF3, CF3C(=O)CF(CF3)CF2CF2CF3, CF3C(=O)CF(CF2CF3)2, 
CF3C(=O)CF(CF3)CF2CF2CF2CF3, CF3C(=O)CF(CF2CF3)CF2CF2CF3, 
CF3C(=O)C(CF3)2CF2CF2CF3, CF3C(=O)CF(i-C3F7)CF2CF3, 
CF3C(=O)CF(CF3)CF2CF2CF2CF2CF3, CF3C(=O)CF2CF2CF=CF2, 
CF3C(=O)CF(CF3)CF=CF2, CF3C(=O)CH(CF3)CHFCF3, CF3C(=O)CH2CFBrCF3, 
CF3C(=O)CBr(CF3)CH2F, CF3C(=O)CHBrCHFCF3, CF3C(=O)CH(CF3)CHFBr, 
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CF3C(=O)CH2CFClCF3, CF3C(=O)CCl(CF3)CH2F, CF3C(=O)CHClCHFCF3, 
CF3C(=O)CH(CF3)CHFCl, CF3C(=O)CH(CF3)CH2F, CF3C(=O)CF(CF3)CH2F, 
CF3C(=O)CH(CF3)CHF2, CF3C(=O)CHFCF3, CF3C(=O)CF2CHF2, 
CF3C(=O)CClFCF3, CF3C(=O)CF2CF2Cl, CF3C(=O)CBrFCF3, CF3C(=O)CF2CF2Br, 
CF3CF2C(=O)CF2CF3, CF3CF2C(=O)CF(CF3)2, CF3CF2C(=O)CF2CF(CF3)2, 
CF3CF2C(=O)CF(CF3)CF2CF3, CF3CF2C(=O)CF(CF3)CF2CF2CF3, 
CF3CF2C(=O)CF(CF2CF3)2, CF3CF2C(=O)CF(CF3)CF2CF2CF2CF3, 
CF3CF2C(=O)CF(CF2CF3)CF2CF2CF3, CF3CF2C(=O)C(CF3)2CF2CF2CF3, 
CF3CF2C(=O)CF(i-C3F7)CF2CF3, CF3CF2C(=O)CF(CF3)CF2CF2CF2CF2CF3, 
CF3CF2C(=O)CF2CF2CF=CF2, CF3CF2C(=O)CF(CF3)CF=CF2, 
CF3CF2C(=O)CH(CF3)CHFCF3, CF3CF2C(=O)CH2CFBrCF3, 
CF3CF2C(=O)CBr(CF3)CH2F, CF3CF2C(=O)CHBrCHFCF3, 
F3CF2C(=O)CH(CF3)CHFBr, CF3CF2C(=O)CH2CFClCF3, 
CF3CF2C(=O)CCl(CF3)CH2F, CF3CF2C(=O)CHClCHFCF3, 
CF3CF2C(=O)CH(CF3)CHFCl, CF3CF2C(=O)CH(CF3)CH2F, 
CF3CF2C(=O)CF(CF3)CH2F, CF3CF2C(=O)CH(CF3)CHF2, CF3CF2C(=O)CHFCF3, 
CF3CF2C(=O)CF2CHF2, CF3CF2C(=O)CClFCF3, CF3CF2C(=O)CF2CF2Cl, 
CF3CF2C(=O)CBrFCF3, CF3CF2C(=O)CF2CF2Br, CF3CF2CF2C(=O)CF(CF3)2, 
CF3CF2CF2C(=O)CF2CF(CF3)2, CF3CF2CF2C(=O)CF(CF3)CF2CF3, 
CF3CF2CF2C(=O)CF(CF3)CF2CF2CF3, CF3CF2CF2C(=O)CF(CF2CF3)2, 
CF3CF2CF2C(=O)CF(CF3)CF2CF2CF2CF3, CF3CF2CF2C(=O)CF(CF2CF3)CF2CF2CF3, 
CF3CF2CF2C(=O)C(CF3)2CF2CF2CF3, CF3CF2CF2C(=O)CF(i-C3F7)CF2CF3, 
CF3CF2CF2C(=O)CF(CF3)CF2CF2CF2CF2CF3, CF3CF2CF2C(=O)CF2CF2CF=CF2, 
CF3CF2CF2C(=O)CF(CF3)CF=CF2, CF3CF2CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2CF2C(=O)CH2CFBrCF3, CF3CF2CF2C(=O)CBr(CF3)CH2F, 
CF3CF2CF2C(=O)CHBrCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHFBr, 
CF3CF2CF2C(=O)CH2CFClCF3, CF3CF2CF2C(=O)CCl(CF3)CH2F, 
CF3CF2CF2C(=O)CHClCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHFCl, 
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CF3CF2CF2C(=O)CH(CF3)CH2F, CF3CF2CF2C(=O)CF(CF3)CH2F, 
CF3CF2CF2C(=O)CH(CF3)CHF2, CF3CF2CF2C(=O)CHFCF3, 
CF3CF2CF2C(=O)CF2CHF2, CF3CF2CF2C(=O)CClFCF3, 
CF3CF2CF2C(=O)CF2CF2Cl, CF3CF2CF2C(=O)CBrFCF3, 
CF3CF2CF2C(=O)CF2CF2Br, (CF3)2CFC(=O)CF(CF3)2, (CF3)2CFC(=O)CF2CF(CF3)2, 
(CF3)2CFC(=O)CF(CF3)CF2CF3, (CF3)2CFC(=O)CF(CF3)CF2CF2CF3, 
(CF3)2CFC(=O)CF(CF2CF3)2, (CF3)2CFC(=O)CF(CF3)CF2CF2CF2CF3, 
(CF3)2CFC(=O)CF(CF2CF3)CF2CF2CF3, (CF3)2CFC(=O)C(CF3)2CF2CF2CF3, 
(CF3)2CFC(=O)CF(i-C3F7)CF2CF3, (CF3)2CFC(=O)CF(CF3)CF2CF2CF2CF2CF3, 
(CF3)2CFC(=O)CF2CF2CF=CF2, (CF3)2CFC(=O)CF(CF3)CF=CF2, 
(CF3)2CFC(=O)CH(CF3)CHFCF3, (CF3)2CFC(=O)CH2CFBrCF3, 
(CF3)2CFC(=O)CBr(CF3)CH2F, (CF3)2CFC(=O)CHBrCHFCF3, 
(CF3)2CFC(=O)CH(CF3)CHFBr, (CF3)2CFC(=O)CH2CFClCF3, 
(CF3)2CFC(=O)CCl(CF3)CH2F, (CF3)2CFC(=O)CHClCHFCF3, 
(CF3)2CFC(=O)CH(CF3)CHFCl, (CF3)2CFC(=O)CH(CF3)CH2F, 
(CF3)2CFC(=O)CF(CF3)CH2F, (CF3)2CFC(=O)CH(CF3)CHF2, 
(CF3)2CFC(=O)CHFCF3, (CF3)2CFC(=O)CF2CHF2, (CF3)2CFC(=O)CClFCF3, 
(CF3)2CFC(=O)CF2CF2Cl, (CF3)2CFC(=O)CBrFCF3, (CF3)2CFC(=O)CF2CF2Br. 

5. The composition according to claim 4, wherein the fluorine-containing ketone is at 
least one selected from the group consisting of the following compounds:  
CF3C(=O)CF3, CF3C(=O)CF2CF3, CF3C(=O)CF(CF3)2, CF3C(=O)CF2CF(CF3)2, 
CF3C(=O)CF(CF2CF3)2, CF3C(=O)CF(CF2CF3)CF2CF2CF3, 
CF3C(=O)CF2CF2CF=CF2, CF3C(=O)CF(CF3)CF=CF2, CF3C(=O)CH(CF3)CHFCF3, 
CF3C(=O)CH2CFBrCF3, CF3C(=O)CBr(CF3)CH2F, CF3C(=O)CHBrCHFCF3, 
CF3C(=O)CCl(CF3)CH2F, CF3C(=O)CHClCHFCF3, CF3C(=O)CH(CF3)CHFCl, 
CF3C(=O)CH(CF3)CH2F, CF3C(=O)CF(CF3)CH2F, CF3C(=O)CH(CF3)CHF2, 
CF3C(=O)CHFCF3, CF3C(=O)CClFCF3, CF3C(=O)CBrFCF3, CF3CF2C(=O)CF2CF3, 
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CF3CF2C(=O)CF(CF3)2, CF3CF2C(=O)CF2CF(CF3)2, CF3CF2C(=O)CF(CF3)CF2CF3, 
CF3CF2C(=O)CF(CF2CF3)2, CF3CF2C(=O)CF(CF2CF3)CF2CF2CF3, 
CF3CF2C(=O)CF2CF2CF=CF2, CF3CF2C(=O)CF(CF3)CF=CF2, 
CF3CF2C(=O)CH(CF3)CHFCF3, CF3CF2C(=O)CH2CFBrCF3, 
CF3CF2C(=O)CBr(CF3)CH2F, CF3CF2C(=O)CHBrCHFCF3, 
CF3CF2C(=O)CCl(CF3)CH2F, CF3CF2C(=O)CHClCHFCF3, 
CF3CF2C(=O)CH(CF3)CHFCl, CF3CF2C(=O)CH(CF3)CH2F, 
CF3CF2C(=O)CF(CF3)CH2F, CF3CF2C(=O)CH(CF3)CHF2, CF3CF2C(=O)CHFCF3, 
CF3CF2C(=O)CClFCF3, CF3CF2C(=O)CBrFCF3, CF3CF2CF2C(=O)CF(CF3)2, 
CF3CF2CF2C(=O)CF2CF(CF3)2, CF3CF2CF2C(=O)CF(CF2CF3)2, 
CF3CF2CF2C(=O)CF(CF2CF3)CF2CF2CF3, CF3CF2CF2C(=O)CF2CF2CF=CF2, 
CF3CF2CF2C(=O)CF(CF3)CF=CF2, CF3CF2CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2CF2C(=O)CH2CFBrCF3, CF3CF2CF2C(=O)CBr(CF3)CH2F, 
CF3CF2CF2C(=O)CHBrCHFCF3, CF3CF2CF2C(=O)CCl(CF3)CH2F, 
CF3CF2CF2C(=O)CHClCHFCF3, CF3CF2CF2C(=O)CH(CF3)CHFCl, 
CF3CF2CF2C(=O)CH(CF3)CH2F, CF3CF2CF2C(=O)CF(CF3)CH2F, 
CF3CF2CF2C(=O)CH(CF3)CHF2, CF3CF2CF2C(=O)CHFCF3, 
CF3CF2CF2C(=O)CClFCF3, CF3CF2CF2C(=O)CBrFCF3, (CF3)2CFC(=O)CF(CF3)2, 
(CF3)2CFC(=O)CF2CF(CF3)2, (CF3)2CFC(=O)CF(CF2CF3)2, 
(CF3)2CFC(=O)CF(CF2CF3)CF2CF2CF3, (CF3)2CFC(=O)CF2CF2CF=CF2, 
(CF3)2CFC(=O)CF(CF3)CF=CF2, (CF3)2CFC(=O)CH(CF3)CHFCF3, 
(CF3)2CFC(=O)CH2CFBrCF3, (CF3)2CFC(=O)CBr(CF3)CH2F, 
(CF3)2CFC(=O)CHBrCHFCF3, (CF3)2CFC(=O)CCl(CF3)CH2F, 
(CF3)2CFC(=O)CHClCHFCF3, (CF3)2CFC(=O)CH(CF3)CHFCl, 
(CF3)2CFC(=O)CH(CF3)CH2F, (CF3)2CFC(=O)CF(CF3)CH2F, 
(CF3)2CFC(=O)CH(CF3)CHF2, (CF3)2CFC(=O)CHFCF3, (CF3)2CFC(=O)CClFCF3, 
(CF3)2CFC(=O)CBrFCF3. 
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6. The composition according to claim 5, wherein the fluorine-containing ketone is at 
least one selected from the group consisting of the following compounds:  
CF3C(=O)CF3, CF3C(=O)CF2CF3, CF3C(=O)CF(CF3)2, CF3C(=O)CF2CF(CF3)2, 
CF3C(=O)CF(CF3)CF=CF2, CF3C(=O)CH(CF3)CHFCF3, CF3C(=O)CH2CFBrCF3, 
CF3C(=O)CBr(CF3)CH2F, CF3C(=O)CHBrCHFCF3, CF3C(=O)CCl(CF3)CH2F, 
CF3C(=O)CH(CF3)CHFCl, CF3C(=O)CHFCF3, CF3C(=O)CClFCF3, 
CF3C(=O)CBrFCF3, CF3CF2C(=O)CF2CF3, CF3CF2C(=O)CF(CF3)2, 
CF3CF2C(=O)CF(CF3)CF=CF2, CF3CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2C(=O)CH2CFBrCF3, CF3CF2C(=O)CBr(CF3)CH2F, 
CF3CF2C(=O)CHBrCHFCF3, CF3CF2C(=O)CCl(CF3)CH2F, 
CF3CF2C(=O)CH(CF3)CHFCl, CF3CF2C(=O)CHFCF3, CF3CF2C(=O)CClFCF3, 
CF3CF2C(=O)CBrFCF3, CF3CF2CF2C(=O)CF(CF3)2, CF3CF2CF2C(=O)CF2CF(CF3)2, 
CF3CF2CF2C(=O)CF(CF3)CF=CF2, CF3CF2CF2C(=O)CH(CF3)CHFCF3, 
CF3CF2CF2C(=O)CH2CFBrCF3, CF3CF2CF2C(=O)CBr(CF3)CH2F, 
CF3CF2CF2C(=O)CHBrCHFCF3, CF3CF2CF2C(=O)CCl(CF3)CH2F, 
CF3CF2CF2C(=O)CH(CF3)CHFCl, CF3CF2CF2C(=O)CHFCF3, 
CF3CF2CF2C(=O)CClFCF3, CF3CF2CF2C(=O)CBrFCF3, (CF3)2CFC(=O)CF(CF3)2, 
(CF3)2CFC(=O)CF2CF(CF3)2, (CF3)2CFC(=O)CF(CF3)CF=CF2, 
(CF3)2CFC(=O)CH(CF3)CHFCF3, (CF3)2CFC(=O)CH2CFBrCF3, 
(CF3)2CFC(=O)CBr(CF3)CH2F, (CF3)2CFC(=O)CHBrCHFCF3, 
(CF3)2CFC(=O)CCl(CF3)CH2F, (CF3)2CFC(=O)CH(CF3)CHFCl, 
(CF3)2CFC(=O)CHFCF3, (CF3)2CFC(=O)CClFCF3, (CF3)2CFC(=O)CBrFCF3. 

7. The composition according to claim 6, wherein the fluorine-containing ketone is at 
least one selected from the group consisting of the following compounds:  
CF3C(=O)CF3, CF3C(=O)CF2CF3, CF3C(=O)CF(CF3)2, CF3C(=O)CF2CF(CF3)2, 
CF3C(=O)CBr(CF3)CH2F, CF3C(=O)CBrFCF3, CF3CF2C(=O)CF2CF3, 
CF3CF2C(=O)CF(CF3)2, CF3CF2C(=O)CBr(CF3)CH2F, CF3CF2C(=O)CBrFCF3, 
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CF3CF2CF2C(=O)CF(CF3)2, CF3CF2CF2C(=O)CF2CF(CF3)2, 
CF3CF2CF2C(=O)CBr(CF3)CH2F, CF3CF2CF2C(=O)CBrFCF3, 
(CF3)2CFC(=O)CF(CF3)2, (CF3)2CFC(=O)CF2CF(CF3)2, 
(CF3)2CFC(=O)CBr(CF3)CH2F, (CF3)2CFC(=O)CBrFCF3. 

8. The composition according to claim 7, wherein the fluorine-containing ketone is at 
least one of CF3C(=O)CF(CF3)CF3, CF3CF2CF2C(=O)CF(CF3)2, 
CF3CF2CF2C(=O)CF(CF3)CF3 or (CF3)2CFC(=O)CF(CF3)2. 

9. The composition according to claim 8, wherein the mass ratio of 
CF3C(=O)CF(CF3)CF3 to CF3CF2CF2C(=O)CF(CF3)2 to 
CF3CF2CF2C(=O)CF(CF3)CF3 to (CF3)2CFC(=O)CF(CF3)2 is 0-30 : 0-50 : 0-70 : 0-
65, and the mass ratio of at least one selected from the group consisting of 
CF3C(=O)CF(CF3)CF3, CF3CF2CF2C(=O)CF(CF3)2, CF3CF2CF2(=O)CF(CF3)CF3 and 
(CF3)2CFC(=O)CF(CF3)2 is greater than zero.  

10. The composition according to claim 9, wherein the mass ratio of 
CF3C(=O)CF(CF3)CF3 to CF3CF2CF2C(=O)CF(CF3)2 to 
CF3CF2CF2C(=O)CF(CF3)CF3 to (CF3)2CFC(=O)CF(CF3)2 is 0-20 : 0-40 : 0-35 : 0-
65, and the mass ratio of at least one selected from the group consisting of 
CF3C(=O)CF(CF3)CF3, CF3CF2CF2C(=O)CF(CF3)2, CF3CF2CF2(=O)CF(CF3)CF3 and 
(CF3)2CFC(=O)CF(CF3)2 is greater than zero.  

11. The composition according to claim 1, wherein:  
the nitro compound is at least one selected from the group consisting of  

nitroethane, 1-nitropropane, 2-nitropropane, nitrobenzene and p-
dinitrophenylalkane; 

the hindered phenolic compound is at least one selected from the group consisting 
of bisphenol A, p-nonylphenol, thymol, p-methoxyphenol, p-
benzyloxyphenol, catechol, resorcinol, p-tert-butylcatechol, 4,4'-
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butylidenebis (6-tert-butyl-m-cresol), 2,2'-methylenebis (6-tert-butyl-p-
cresol), 2,6-di-tert-butyl-p-cresol, 2,6-di-tert-butylphenol, 2,4,6-tris(3',5'-di-
tert-butyl-4'-hydroxybenzyl) mesitylene, stearyl 3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, 1,3,5-tris (4-tert-butyl-3-hydroxy-2,6-
dimethylbenzyl)-triazine-2,4,6-(1H,3H,5H)-trione and 2,2'-thiodiethylbis 
(3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate); 

the β-diketone compound is at least one selected from the group consisting of 
dibenzoylmethane and stearoylbenzoylmethane; 

the phosphite compound is at least one selected from the group consisting of 
trimethyl phosphate, diethyl phosphite, diisopropyl phosphite, triisopropyl 
phosphite, tributyl phosphite, diphenyl phosphite, triphenyl phosphite, 
dibenzyl phosphite, tribenzyl phosphite, decyl diphenyl phosphite, tridecyl 
phosphite, dioctadecyl pentaerythritol diphosphite, tris(nonylphenyl) 
phosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite and 
tris(2,4-di-tert-butylphenyl) phosphite; 

the salicylate compound is at least one selected from the group consisting of 
methyl salicylate, ethyl salicylate, butyl salicylate, isooctyl salicylate, 4-
tert-butylphenyl salicylate and phenyl salicylate; 

the cinnamate compound is at least one selected from the group consisting of ethyl 
3-diphenylacrylate, benzyl 3-phenylacrylate, ethyl 2-cyano-3,3-
diphenylacrylate and 2-ethylhexyl 2-cyano-3,3-diphenylacrylate; 

the hydroxybenzophenone compound is at least one selected from the group 
consisting of 2,4-dihydroxybenzophenone, 2-hydroxy-4-
methoxybenzophenone, 2,2'-dihydroxy-methoxybenzophenone, 2,2',4,4'-
tetrahydroxybenzophenone, 2,2'-dihydroxy-4,4'-dimethoxybenzophenone 
and 2-hydroxy-4-(octyloxy)benzophenone; 
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the hydroxybenzoic acid compound is at least one selected from the group 
consisting of 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate 
and n-hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate; 

the alkoxymethane compound is at least one selected from the group consisting of 
trimethoxymethane, triethoxymethane, tri-n-propoxymethane, tri-n-
butoxymethane, tripentyloxymethane, trimethoxy phenylmethane, diethoxy 
benzyloxymethane, diethoxy alkenyloxymethane and tris-
(chloroethoxy)methane; 

the organic thio compound is at least one selected from the group consisting of 
dilauryl 3,3'-thiodipropionate, dioctadecyl 3,3'-thiodipropionate and 
dimyristyl 3,3'-thiodipropionate.  

12. The composition according to claim 11, wherein:  
the epoxy compound is at least one selected from the group consisting of 1,2-

epoxypropane, 1,2-epoxycyclopentane, 1,2-epoxycyclohexane, 1,2-
epoxyisobutane and 1,2-epoxyethylbenzene;  

the nitro compound is nitrobenzene;  
the hindered phenolic compound is at least one selected from the group consisting 

of thymol, catechol, resorcinol, p-tert-butylcatechol, 2,6-di-tert-butyl-p-
cresol and 2,6-di-tert-butylphenol;  

the β-diketone compound is dibenzoylmethane;  
the phosphite compound is at least one selected from the group consisting of 

trimethyl phosphite, diethyl phosphite, diisopropyl phosphite, tributyl 
phosphite, diphenyl phosphite, triphenyl phosphite, dibenzyl phosphite, 
tribenzyl phosphite, triphenyl phosphite, tridecyl phosphite and dioctadecyl 
pentaerythritol diphosphite;  

the salicylate compound is at least one of methyl salicylate, butyl salicylate, 
isooctyl salicylate or phenyl salicylate;  
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the cinnamate compound is at least one of ethyl 3-diphenylacrylate, benzyl 3-
phenylacrylate or ethyl 2-cyano-3,3-diphenylacrylate;  

the hydroxybenzophenone compound is at least one selected from the group 
consisting of 2,4-dihydroxybenzophenone, 2-hydroxy-4-
methoxybenzophenone, 2,2',4,4'-tetrahydroxybenzophenone and 2,2'-
dihydroxy-4,4'-dimethoxybenzophenone;  

the hydroxybenzoic acid compound is n-hexadecyl 3,5-di-tert-butyl-4-
hydroxybenzoate;  

the alkoxymethane compound is at least one selected from the group consisting of 
trimethoxymethane, triethoxymethane, tri-n-propoxymethane, tri-n-
butoxymethane, trimethoxy phenylmethane and tris-(chloroethoxy)methane;  

the organic thio compound is dilauryl 3,3'-thiodipropionate. 
13. The composition according to claim 12, wherein:  

the epoxy compound is at least one selected from the group consisting of 1,2-
epoxypropane, 1,2-epoxycyclohexane, and 1,2-epoxyethylbenzene;  

the hindered phenolic compound is at least one selected from the group consisting 
of thymol, catechol, resorcinol and p-tert-butylcatechol;  

the β-diketone compound is dibenzoylmethane;  
the phosphite compound is at least one selected from the group consisting of 

trimethyl phosphite, diisopropyl phosphite, dibenzyl phosphite, tribenzyl 
phosphite, triphenyl phosphite and tridecyl phosphite; 

the salicylate compound is at least one of methyl salicylate or phenyl salicylate;  
the cinnamate compound is at least one of benzyl 3-phenylacrylate or ethyl 2-

cyano-3,3-diphenylacrylate;  
the hydroxybenzophenone compound is at least one selected from the group 

consisting of 2-hydroxy-4-methoxybenzophenone and 2,2'-dihydroxy-4,4'-
dimethoxybenzophenone;  
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the hydroxybenzoic acid compound is n-hexadecyl 3,5-di-tert-butyl-4-
hydroxybenzoate;  

the alkoxymethane compound is at least one selected from the group consisting of 
trimethoxymethane, triethoxymethane, tri-n-propoxymethane, tri-n-
butoxymethane, trimethoxy phenylmethane and tris-(chloroethoxy)methane;  

the organic thio compound is dilauryl 3,3'-thiodipropionate. 
14. The composition according to claim 1, wherein the mass ratio of the stabilizer to the 

fluorine-containing ketone ranges from 0.1:1000 to 50:1000.  
15. The composition according to claim 14, wherein the mass ratio of the stabilizer to the 

fluorine-containing ketone ranges from 0.5:1000 to 10:1000.  
16. The composition according to claim 15, wherein the mass ratio of the stabilizer to the 

fluorine-containing ketone ranges from 0.5:1000 to 5:1000.  
17. A method of stabilizing a composition comprising at least one fluorine-containing 

ketone, wherein said method comprises adding an effective amount of a compound 
stabilizer, comprising at least one of an epoxy compound, a nitro compound, a 
hindered phenolic compound, a β-diketone compound, a phosphite compound, a 
salicylate compound, a cinnamate compound, a hydroxybenzophenone compound, a 
hydroxybenzoic acid compound, an alkoxymethane compound or an organic thio 
compound, to the composition comprising at least one fluorine-containing ketone.  

18. A method of reducing degradation of a composition comprising at least one fluorine-
containing ketone, wherein the degradation results from the presence of moisture in a 
fire extinguishing, washing, refrigeration, air conditioning or heat pump system, and 
the method comprises adding an effective amount of a compound stabilizer, 
comprising at least one of a hindered phenol compound, a β-diketone compound, a 
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phosphite compound, a hydroxybenzophenone compound or an alkoxymethane 
compound, to the composition comprising at least one fluorine-containing ketone.  

19. A method of reducing degradation of a composition comprising at least one fluorine-
containing ketone, wherein the degradation results from the presence of moisture and 
metals in a fire extinguishing, washing, refrigeration, air conditioning or heat pump 
system, and the method comprises adding an effective amount of a compound 
stabilizer, comprising at least one of a hindered phenol compound, a β-diketone 
compound, a phosphite compound, a hydroxybenzophenone compound, an 
alkoxymethane compound or an organic thio compound, to the composition 
comprising at least one fluorine-containing ketone.  

20. A method of reducing degradation of a composition comprising at least one fluorine-
containing ketone, wherein the degradation results from the presence of moisture, 
metals and acids in a fire extinguishing, washing, refrigeration, air conditioning or 
heat pump system, and the method comprises adding an effective amount of a 
compound stabilizer, comprising at least one of a nitro compound, a hindered phenol 
compound, a β-diketone compound, a phosphite compound, salicylate compouds, a 
cinnamate compound, a hydroxybenzophenone compound, a hydroxybenzoic acid 
compound, an alkoxymethane compound or an organic thio compound, to the 
composition comprising at least one fluorine-containing ketone.  

21. A method of reducing degradation of a composition comprising at least one fluorine-
containing ketone under moisture and light, wherein said method comprises adding an 
effective amount of a compound stabilizer, comprising least one of a hindered 
phenolic compound, a β-diketone compound, a phosphite compound, a salicylate 
compound, a cinnamate compound, a hydroxybenzophenone compound, a 
hydroxybenzoic acid compound or an alkoxymethane compound, to the composition 
comprising at least one fluorine-containing ketone.  



 

 55

22. A method of reducing reaction between oxygen and a composition comprising at least 
one fluorine-containing ketone, wherein said method comprises adding an effective 
amount of a compound stabilizer, comprising at least one of an epoxy compound, a 
nitro compound, a hindered phenolic compound, a β-diketone compound, a phosphite 
compound, a salicylate compound, a cinnamate compound, a hydroxybenzophenone 
compound, a hydroxybenzoic acid compound or an alkoxymethane compound, to the 
composition comprising at least one fluorine-containing ketone.  

23. A method of suppressing a flame, wherein the method comprises applying at least a 
composition to at least a portion of the flame or to a fuel source of the flame, the 
composition comprising at least one fluorine-containing ketone and an effective 
amount of a stabilizer, the stabilizer comprising at least one of an epoxy compound, a 
nitro compound, a hindered phenol compound, a β-diketone compound, a phosphite 
compound, a salicylate compound, a cinnamate compound, a hydroxybenzophenone 
compound, a hydroxybenzoic acid compound, an alkoxymethane compound or an 
organic thio compound; 

the epoxy compound is at least one selected from the group consisting 
ofepoxyethane, 1,2-epoxypropane, 1,2-epoxybutane, 1,2-
epoxycyclopentane,1,2-epoxycyclohexane, 1,2-epoxyisobutane, 1,2-
epoxyethylbenzene, 4-vinyl-1-cyclohexene diepoxide and 1-tert-butoxy-
2,3-epoxypropane. 

24. A method of extinguishing a fire, wherein the method comprises applying at least a 
composition to prevent ignition or deflagration of combustible materials in a 
hermetically sealed space containing air, the composition comprising at least one 
fluorine-containing ketone and an effective amount of a stabilizer, the stabilizer 
comprising at least one of an epoxy compound, a nitro compound, a hindered phenol 
compound, a β-diketone compound, a phosphite compound, a salicylate compound, a 
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cinnamate compound, a hydroxybenzophenone compound, a hydroxybenzoic acid 
compound, an alkoxymethane compound or an organic thio compound; 

the epoxy compound is at least one selected from the group consisting 
ofepoxyethane, 1,2-epoxypropane, 1,2-epoxybutane, 1,2-
epoxycyclopentane,1,2-epoxycyclohexane, 1,2-epoxyisobutane, 1,2-
epoxyethylbenzene, 4-vinyl-1-cyclohexene diepoxide and 1-tert-butoxy-
2,3-epoxypropane. 

25. Applications of the composition according to any one of claims 1 to 16, wherein the 
composition is used as an extinguishing agent, heat transfer medium, magnesium 
alloy melt protective agent, solvent, cleaning agent, blowing agent, aerosol propellant, 
insulating medium or electron etching gas.  

26. The applications of a composition according to claim 25, wherein the composition is 
used as a fire extinguishing agent in a pipe network fire extinguishing system, a 
cabinet fire extinguishing system, a hanging fire extinguishing system, a fire detection 
tube fire extinguishing system or a portable fire extinguisher; or the composition is 
used as a heat transfer medium in a refrigerator, a cooler, an organic rankine cycle 
device, a heat pump, or a container; or the composition is used as an insulating 
medium or an arc extinguishing medium in medium voltage, high voltage, extra high 
voltage power electrical equipment.  

 


