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LUBRICANT FOR REFRIGERATING MACHINE EMPLOYING 

REFRIGERANT Ca-1PRISING TETRAFLUOROETHANE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to a lubricant for 

refrigerating machines employing a refrigerant comprising 

tetrafluoroethane. More particularly, it relates to a 

. , 

lubricant for refrigerating machines which is used along with a 

refrigerant comprising a substitute fluorohydrocarbon 

(hereinafter sometimes referred to as "flan compound") such as 

1,1,1,2-tetrafluoroethane (R-134a). As such, the lubricant is 

excellent in the performance such as wear resistance, electrical 

insulating properties, hydrolytic stability, nonhygroscopicity 

and the like and further has excellent returnability of the 

lubricapt in a compression-type refrigerating cycle (the 

characteristics that the lubricant is inclined to return to a 

compressor after it is circulated in the refrigerating cycle). 

2. Description of the Related Arts 

Conventionally, in a compression-type refrigerating cycle 

comprising a compressor, a condenser, an expansion valve and an 

evaporator·, a flan compound including a fluorinated hydrocarbon 

such as dichlorodifluoromethane (R-12) and chlorodifluoromethane 

(R-22) has been used as the refrigerant. Many kinds of 

lubricants compatible with them have also been produced 

industrially·available for use. 

However, there have been misgivings that these flan 
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compounds widely used as the refrigerant are liable to cause 

depletion of the ozone layer and environmental pollution after 

they are released into the open air. In an effort to prevent 

environmental pollution, fluorohydrocarbons (or 

chlorofluorohydrocarbons), for example 1,1,1,2-tetrafluoroethane 

(R-134a) and the like have been developed as a possible 

replacement in recent years. Until now there have been 

introduced into market many so-called substitute flon compounds 

with minimized danger of environmental pollution and capable of 

satisfying said required properties, for example 1,1,2,2-

tetrafluoroethane (R-134) and the like, as well as R-134a. 

These new substitute flon refrigerants are different from 

conventional flan refrigerants in characteristics. Thus, glycol 

compounds, ester compounds and the like have been proposed as 

the lubricant for use in combination with them (U.S. Patent No. 

4,755,316 and Japanese Patent Application Laid Open 

No.33193/1991), and these patents are intended to dissolve 

substitute flan refrigerants and lubricants completely so as to 

provide good returnability of the lubricants. 

In an attempt to circulate all over a refrigerating cycle a 

refrigerant and a lubricant in their completely dissolved state 

as envisaged by these patents, however, said lubricant must be 

selected from only a very limited number of compounds 

acceptable to the chemical properties of substi~ute flon 

refrigerants such as R-134a. Accordingly, the selected 

lubricant is forced to sacrifice certain aspects of the 

important performance required as the lubricant. 
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In fact, polyalkylene glycol compounds and ester compounds 

thereof, both known as compatible with R-134a, have been found 

to have insufficient wear resistance, along with faulty 

electrical insulating properties. It has also been found that 

the polyalkylene glycol compounds are highly hygroscopic and 

the ester compounds thereof are hydrolytically unstable. Thus 

the demand for a solution in these problems has been raised in 

relevant industrial segments. 

The present invention· has been completed on the basis of a 

concept quite contrary to ordinary common knowledge as set 

forth above, in an effort to find a solution in the problems. 

As the result, it has been found that all these aspects of the 

performance can be unified by using a substance excellent in 

wear resistance, insulation resistance and the like as the 

lub~icant, compounding therewith a fluidity improver to improve 

the fluidity of the lubricant in the presence of a refrigerant 

{R-134a and the like) and thus providing good returnability of 

the lubricant in a compression-type refrigerating cycle. It has 

thus been made possible that a lubricant combined even with a 

new r_efrigerant has all the required performance including 

excellent wear resistance, electrical insulating properties, 

hydrolytic stability and the like and further ensuring 

excellent returnabili~y of the lubricant. The present invention 

has been accomplished based on this finding. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is.to provide 

a lubricant for refrigerating machines employing a refrigerant 
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comprising tetrafluoroethane, which is excellent in the 

performance such as wear resistance, electrical insulating 

properties, hydrolytic stability, nonhygroscopicity and the like 

and further has excellent returnability of the lubricant. The 

lubricant can be used along with a substitute flon refrigerant 

in a compression-type refrigerating cycle without a hitch. 

Another object of the present invention is to provide a 

lubricant for refrigerating machines employing a refrigerant 

comprising tetrafluoroethane, which is especially effective 

when used in automobile or household air conditioners and 

refrigerators and the like, having.high industrial usefulness. 

The present invention provides a lubricant for refrigerating 

machines employing a refrigerant comprising 1,1, 1,2-

tetrafluoroethane or 1,1,2,2-tetrafluoroethane which comprises 

as an essential component a base oil comprising (A) 40 to 95% by 

weight of a synthetic oil formed.of a poly-a-olefin or a 

mixture of a poly-a -olefin and an alkylbenzene and (B) 5 to 

60% by weight of a fluidity improver comprising at least one 

compound selected from the group consisting of a polyoxyalkylene 

glycol compound, a polysiloxane compound and a fluoride of 

polysiloxane compound. 

The lubricant of the present invention can be suitably used 

in various ref~igerating machines and ordinarily in a 

compression-type refrigerating cycle comprising a compressor, a · 

condenser, an expansion valve and an evaporator. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

As set forth above, the lubricant of the present invention 

1Tuiiii11ur 
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comprises the components (A) and (B) as the essential 

components, and the synthetic oil constitutihg the component 

(A} is a poly-a -olefin or a mixture of a poly-a -olefin and an 

alkylbenzene. 

Various poly-a-olefins can be used and ordinarily are each 

a polymer of a -olefin having 8 to 14 carbon atoms and a 

kinematic viscosity of 10 to 350cSt at 40°C. Preferred among 

them is a polymer of 1-dodecene, a polymer of 1-decene or a 

polymer of 1-octene, each having a kinematic viscosity of 10 to 

350cSt at 40°C. A lubricant containing a synthetic oil 

comprising such a poly-a-olefin has a lower viscosity at low 

temperatures in the presence of a tetrafluoroethane 

refrigerant, and thus returnability of the lubricant is all the ! I more improved. I Various alkylbenzenes can be used as well and ordinarily are 

I each an alkylbenzene having a kinematic viscosity of 5 to 

500cSt, preferably 10 to 350cSt at 40°C. Meanwhile, either 

I soft or hard alkylbenzene can be used provided that it meets 

this condition. 

The alkylbenzene is not used singly but in the form of a 

mixture thereof with said poly- a -olefin as tne synthetic :oil 

as the component (A) in the present invention. The mixing 

ratio of the poly- a -olefin to the alkylbenzene may be 

appropriately selected according to circumstances and is not 

particularly limited. Preferably the mixture has a poly-a -

olefin content of 5% or more by weight, more preferably 5 to 

90% by: weight, most preferably, when using high viscosity 
poly~-olefin having a kinematic viscosity of about 50cSt or more at 
40°C, 5 to 50 % by weight of the mixture. When such a mixture of the 
poly-
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a-olefin and alkylbenzene is used as the synthetic oil as the 

component (A), the mixing stability of the poly-a -olefin and 

the fluidity. improver as the component (B) is improved. This 

effect is especially remarkable with the use of a 

polyoxyalkylene glycol compound as the fluidity improver. 

On the other hand, the fluidity improver acts to improve the 

fluidity of a hydrocarbonic compound at low temperatures (those 

of the evaporator) in the presence of a small amount of 

$Ubstitute flon refrigerant such as R-134a, so as to provide 

good returnability·of the lubricant in the refrigerating cycle .. 

The kinematic viscosity of the fluidity improver is not 

particularly limited but is otdinarily 2 to 100cSt, preferably 3 

to 50cSt at 40°C . 

A typical example thereof is a polyoxyalkylene glycol 

compound. Various polyoxyalkylene glycol compo~nds can be used 

and an appropriate one may be selected from them according to 

the intended use. Preferred among them is a polyoxyalkylene 

glycol compound represented by the general formula (I): 

R 1-HO R 2 7m-O R 3 ]n . . . ( I ) 

wherein R1 is a hydrogen atom, an alkyl group having 1 to 10 

carbon atoms, an alkenyl group having 2 to 10 carbon atoms, Qn . 

alkynyl group having 2 to 10 carbon atoms, an aryl group having 

6 to 10 carbon atoms, an aralkyl group having 7 to 10 carbon 

atoms, an acyl group having 2 to 10 carbon atoms or an 

aliphatic hydrocarbon group having 2 to 6 bonding links; R2 is 
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an alkylene group having 2 to 6 carbon atoms; R3 is a hydrogen 

atom, an alkyl group having 1 to 10 carbon atoms, an alkenyl 

group having 2 to 10 carbon atoms, an alkynyl group having 2 to 

10 carbon atoms, an aryl group having 6 to 10 carbon atoms, an 

aralkyl group having 7 to 10 carbon atoms or an acyl group 

having 2 to 10 carbon atoms; n is an integer of 1 to 6; and m 

is a figure satisfying that the average value of mxn is 2 to 

40. 

The alkyl group having 1 ·to 10 carbon atoms may be straight 

chain, branched chain or cyclic. Specific examples of the alkyl 

group include a methyl group, an ethyl group, a n-propyl group, 

an isopropyl group, various butyl groups, various pentyl 

groups, various hexyl groups, various heptyl groups, various 

octyl groups, various nonyl groups, various decyl groups, a 

oyclopentyl group, a cyclohexyl group, a phenyl group, a tolyl 

gro~p, a xylyl group, a benzyl group, a phenethyl group and the 

like. 

An alkyl group having more than 10 carbon atoms leads to the 

degradation of the effect o~ improving the fluidity of the 

lubricant. The alkyl group has preferably 1 to 6 carbon atoms. 

An alkyl moiety of said acyl group may be straight chain, 

branched chain or cyclic. Specific examples of the alkyl moiety 

of the acyl group include a methyl group, an ethyl group, a n­

propyl group, an isopropyl group, various butyl groups, various · 

pentyl groups, various hexyl groups, various heptyl groups, 

various octyl groups, various nonyl groups, a cyclopentyl 

group, a cyclohexyl group and the like. An acyl group having 

- 7 -



. .. .. .. . - .. ... 

~ . . . .. -.. -· . . .. ... -· .... 

more than 10 carbon atoms leads to the degradation of the 

effect on improving the fluidity of the lubricant. The acyl 

group has preferably 2 to 6 carbon atoms. 

Said R1 and R3 may be same or different one another. 

Furthermore, a plurality of R3 s in a molecule may be same or 

different when n is 2 or mqre. 

When R1 is an aliphatic hydrocarbon group having 1 to 10 

carbon atoms and 2 to 6 bonding links, the aliphatic 

hydrocarbon group may be either chain or cyclic. Examples of 

the aliphatic hydrocarbon group having 2 bonding links include 

an ethylene group, a propylene group, a butylene group, a 

pentylene group, a hexylene group, a heptylene group, an 

octylene group, a nonylene group, a decylene group, a 

cyclopentylene group, a cyclohexylene group, a vinyl group, an 

allyl group, a butenyl group, an ethynyl group, a propynyl 

group, and the like. Examples of the aliphatic hydrocarbon 

group having 3 to 6 bonding links include a resi~ue after a 

hydroxyl group is removed from a polyhydric alcohol.such as 

trimethylolpropane, glycerin, pentaerythritol, d 

ipentaerythritol, sorbitol, 1,2,3-trihydroxycyclohexane·and. 

1,3,5-trihydroxycyclohexane. 

An aliphatic hydrocarbon group having more than 10 carbon 

atoms leads to ~he degradation of the effect on improving the 

fluidity of the lubricant. The aliphatic hydrocarbon has 

preferably 2 to 6 carbon atoms. 

R2 of said general formula (I) is_ an alkylene group having 2 

to 6 carbon atoms and examples of the oxyalkylene group as a 

·- 8 -
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repeating unit include an oxyethylene group, an oxypropylene 

group, an oxybutylene group, an oxypentylene group and an 

oxyhexylene group. A molecule thereof may comprise either same 

oxyalkylene groups or two or more different kinds of 

oxyalkylene groups. Preferably a molecule thereof comprises the 

alkylene groups each having at least 3 carbon atoms, more 

preferably 50% or more by mole of the alkylene groups each 

having at least 4 carbon atoms per oxyalkylene unit. 

n of said general formula {I) is an integer of 1 to 6 and 

depends on the number of bonding links of R1 • For example, when 

R1 is- a hydrogen atom, an alkyl group, an alkenyl group, an 

alkynyl group, an aryl group or an acyl group, n is 1. When R1 

is an aliphatic hydrocarbon group having 2, 3, 4, 5 or 6 

bonding links, n is·2, 3, 4, 5 or 6, respectively. Further, m 

is a figure satisfying that the average value of mxn is 2 to 

40, and when the average value of rnxn .is out of said range, the 

object of the present invention is not achieved to a full 

extent. 

Other than set forth above, examples of the polyoxyalkylene 

glycol compound for use in the present invention include a 

polyoxyalkylene glycol compound containing at least one 

constitutional unit represented by the general formula {II): 

Rq 
I 
0 
I R5 - C-R 6 

I RB 
I 

· • · (II) 

-c C-0-
I 
R" ~9 
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~herein R- is a monovalent hydrocarbon group having 1 to 10 

carbon atoms and R5 to R9 are each a hydrogen atom or a 

monovalent hydrocarbon group having 1 to 10 carbon atoms. 

Various polyoxyalkylene glycol compounds other than 

enumerated above can be used in the present invention as well, 

including those having a glycidyl group, those having a 

carbonyl bond in the molecule, those resulting from the 

substitution by a fluorine atom and the like. 

Of above-mentioned polyoxyalkylene glycol compounds, a 

polyoxypropylene glycol compound, a polyoxybutylene glycol 

compound, a polyoxypentylene glycol compound_ and a 

polyoxyhexylene glycol compound are preferably used in the 

present invention because of their improvement in the mixing 

stability. Most suitable is a fluidity improver containing 50% 

or more of at least one compound selected from the group 

consisting of the polyoxybutylene glycol compound, the 

polyoxypentylene glycol compound and the polyoxyhexylene glycol 

compound. It is also preferable that a polyoxyalkylene glycol 

compound should contain the oxybutylerie, oxypentylene and 

oxyhexylene units to foot up to 50 or more· among oxyalkylene 

units forming the compound. 

Furthermore, a polysiloxane compound such as 

dimethylpolysiloxane and a fluoride thereof can be used as the 

fluidity improver in the present invention as well. It is also · 

effective to use a mixture of 2 or more different fluidity 

improvers. 

The synthetic oil (A) and the fluidity improver (B) are 

- 1 0 -
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mixed at a ratio by weight of 40 to 95%, desirably 50 to 90%, 

particularly desirably 60 to 90% of (A) to 5 to 60%, desirably 

10 to 50%, particularly desirably 10 to 40%, respectively of 

(B). 

When less than 5% by weight of the fluidity improver is 

used, the fluidity of the lubricant is undesirably not improved 

and therefore the sufficient returnability of the lubricant is 

not achieved as well. On the other hand, when more than 60% by 

weight of the fluidity improver is used, wear resistance and 

the like are undesirably degraded. Tnis is accompanied by the 

degradation of the fundamental performance required for 

refrigerating machine lubricant, including the reduction of 

insulation resistance, worsening of hydrolytic stability, the 

increase in hygroscopicity and the like. 

The lubricant of the present invention comprises as the 

essential component the base oil comprising the synthetic oil 

(A) and the fluidity improver (B) as set forth a~ove and as the 

need arises various additives can be incorporated therein. 

Examples of the additive include an anti-wear additive such as 

phosphoric acid ester and phosphorous acid ester, an 

antioxidant, a chlorine scavenger, a ~etal deactivator, a 

defoaming agent, a detergent-dispersant, a viscosity index 

improver, a rust preventive, a corrosion inhibitor and the 

like. 

As set forth above, the lubricant for refrigerating machines 

employing the refrigerant comprising tetrafluoroethane as 

claimed herein is excellent in the performance such as wear 

- 1 I -
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resistance, electrical insulating properties, hydrolytic 

stability, nonhygroscopicity and the like and further has 

excellent returnability of the lubricant. The lubricant of the 

pres~nt invention can be used along with a substitute flon 

refrigerant in a compression-type refrigerating cycle without a 

hitch. 
"' The lubricant of the present invention is especially 

effective when used in automobile or household air 

conditioners, refrigerators and the like, having high industrial 

usefulness. 

Next, the present invention will be described in greater 

detail below, with reference to non-limitative examples and 

comparative examples. 

Examples 1 to 6 and Comparative Examples 1 to 3 

The synthetic oils and the fluidity improvers were each 

mixed as shown in Table 1 to prepare the lubricants for use in 

following tests. The results thereof are given in Table 2~ 

- 1 2 -
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gxample 1 

Example 2 

Example 3 

Example 4 

Example 5 

Example 6 

Comparative 
Example 1 

Comparative 
Examp1e·2 

Comparative 
Example 3 
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Table 1 

. -· ... .. -. - . .. ..'"' . .. - ... . . . 
... . : . - - . .. ... .. .. .. ... .. " .. -~ ... .. ~. 

Mixing Composition 

Syrithetic Oil Fluidity Improver 

Comp::>und Wt% Comp::>und 

Poly- a -olefin* 1 30 Poly glycol comp::>und A* 11 

Alkylbenzene*2 50 

Poly- a -olefin• 1 

Alkylbenzene• 2 10 
70 

·Poly glycol comp::>und A* " 

Poly- a -olefin* 1 80 Poly gl~col com:p::>und B*5 
Ester A 6 · 

Poly- a -olefin* 1 50 Poly gl¥col cornp::>und B*5 
Alkylbenzene* 3 30 Ester A 6 

Poly- a -olefin• 1 20 Poly glycol comp::>und A* 11 

Alkylbenzene* 2 50 

Poly- a -olefin* 1 20 Poly glycol com:p::>und A*" 
Alkylbenzene* 2 60 Poly glycol compound B* 5 

Alkylbenzene* 2 80 Ester B* 7 

Poly- a -olefin*' 30 Ester A* 6 

Poly- a -olefin* 1 10 Ester B* 7 

Alkylbenzene* 3 10 

- 1 3 -
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10 
10 

30 

16 
4 

20 
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Table 2 

Performance 

Fluidity at low temperatures Wear resistance 
(relative value) 

Example 1 20 0 

Example 2 25 0 

i Example 3 16 0 

Example 4 30 0 

Example.5 18 0 

Example 6 20 0 

Comparative 
Example _1 

100 0 

Comparative 20 x 
Example 2 

Comparative 20 x 
Example 3 

- 1 4 -
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Performance 
.. 

Insulation resistivity 
{Q·cm). 

Hydrolysis Hygroscopicity 
~ 

Example 1 4.8 x 101 q 0 0 
Example 2 4.5 x 10111 0 0 

Example 3 2.2 x 10111 0 0 

Example 4 3.5 x 10111 0 0 

Example 5 1.5 x 10111 0 0 

Example 6 4.7 x 10111 0 0 

Comparative 3.0 x 101 q 0 0 
Example 1 

Comparative 
Example 2 

1.5 x 1013 x ~ 

Comparative 1.2 x 1013 x ~ 
Example 3 

All the lubricants used were mixed with 0.5% by weight of an anti­

wear additive (phosphoric acid ester) . The notes in the tables will be 

supplemented below: 

*1: A polymer of 1-decene (a kinematic viscosity of 32cSt at 40°C). 

*2: Soft alkylbenzene (a kinematic viscosity of 38cSt at 40°C). 

*3: Hard alkylbenzene (a kinematic viscosity of 32cSt at 40°C). 

*4: Polyoxybutylene glycol dimethylether (a kinematic viscosity of 
32cSt at 40°C ) . 

*5: Polyoxyprop~lene glycol dimethylether (a kinematic viscosity of 
28cSt at 40 C ) . . · 

*6: An ester of G, fatty acid and pentaerythritol (a kinematic 
viscosity of 30cSt at 40°C). 

*7: An ester of C1 fatty acid and trimethylolpropane (a kinematic 
viscosity of 14cSt at 40°C). · 

- 1 5 -
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The lubricants were evaluated·by determining each aspect of 

the performance thereof in accordance with the following test 

method: 

Evaluation of the performance 

(1) Fluidity of the lubricants at low temperatures 

A lubrica~t mixed with 10% of R-134a was collected into 

a pressure glass tube having a diameter of 8mm, then a 

steel ball of 3/16in. in diameter was introduced therein 

and the pressure glass tube was sealed. 

After the pressure glass tube was retained at -45°C , 

the steel ball was caused to fall to determine the time 

(second) required until the steel ball reached a point 

10cm to 5cm above the bottom of the tube. The result 

thereof is given in terms of relative value.· 

(2) Wear resistance 

The wear test was conducted under the following 

conditions by using a Falex friction testing machine. 

R-134a was blown at a rate of 5 liter/hour, and a test 

piece was subjected to wear for 60 minutes under a load of 

300lbs and at 1,000rpm. Meanwhile, the test pieces such 

as block and pin were made of a standard material in 

accordance with ASTM D-3233. 

Standard of evaluation (wear amount) 

0 : less than 6. Omg 

~= 6.0mg or more to 15mg or less 

x : more than 15mg 

(3) Electrical insulating properties 

- 1 6 -
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The electrical insulating properties was evaluated 

mutatis mutandis according to JIS C-2101 to determine the 

volume resistivity (room temperature). 

(4) Hydrolytic stability 

100g of a lubricant, 10g of R-134a, 5ml of water and 

copper and iron catalysts were placed in a pressure 

container having a capacity of 300cc. Then, the pressure 

container was sealed and retained at 100°C for 5 days and 

thereafter the rate of a rise in the total acid number was 

determined. 

Standard of evaluation 

0: less than 0.01mgKOH/g 

.6.: 0.01mgKOH/g or more to O. 1mgKOH/g or _less 

x : more than 0. 1 mgKOH/ g 

(5) Hygroscopicity 

10g of a test sample was placed in a 50cc glass 

container having a diameter ·of 30mm ¢ . The glass 

container was introduced into a thermostat-humidistat and 

allowed to stand for 5 days at a temperature of 25°C and 

under a humidity of 85% and thereafter the water content 

of the test sample was determined. 

Standard of evaluation 

· 0: less than 0.03% 

.6.: 0.03% or more to 0. 1% or less 

x : more than 0.1% 

- 1 7 -
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What is claimed is: 

1. A lubricant for refrigerating machines employing a 

refrigerant comprising 1,1,1,2-tetrafluoroethane or 1,1,2,2-

tetrafluoroethane which comprises as an essential component a 

base oil comprising (A) 40 to 95% by weight of a synthetic oil 

formed of a poly- a -olefin or a mixture of a poly- a -olefin 

and an alkylbenzene and (B) 5 to 60% by weight of a fluidity 

improver formed of at least one compound selected from the 

group consisting of a polyoxyalkylene glycol compound, a 

polysiloxane compound and a fluoride of polysiloxane compound. 

2. The lubricant according to Claim 1, wherein said poly-a 

-olefin is a polymer of an a -olefin having 8 to 14 carbon 

atoms and a kinematic viscosity of 10 to 350cSt at 40°C · 

3. The lubricant according to Claim 2, wherein said polymer 

of an a -olefin is a polymer of 1-dodecene, 1-decene or 1 -

octene, each having a kinematic viscosity of 10 to 350cSt at 40 
oc . 

4. The lubricant according to Claim 1, wherein said 

alkylbenzene is selected from a soft alkylbenzene and a hard 

alkylbenzene, each having a kinematic viscosity of 10 to 350cSt 

at 40°C. 

5. The lubricant according to Claim 1, wherein said mixture 

of the poly- a -olefin and the alkylbenzene has a poly- a -

1111iiiHr 
- 1 8 -
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olefin content of 5 to goi by weight of the mixture. 

. . - . . .... ... .... 

6. The lubricant according to Claim 1, wherein said 

fluidity improver as the component (B) has a kinematic 

viscosity of 3 to 50cSt at 40°C . 

7. The lubricant according to Claim 1, wherein said 

polyoxyalkylene glycol compound is represented by the general 

formula (I) : 

R' [(OR2 )m OR3 ] n . . . (I) 

wherein R' is a hydrogen atom, an alkyl group having 1 to 10 

carbon atoms,an alkenyl.group having 2 to 10 carbon atoms, an 

alkynyl group having 2 to 10 carbon atoms, an aryl group having 

6 to 10 carbon atoms, an aralkyl group having 7 to 10 carbon 

atoms, an acyl group having 2 to 10 carbon atoms or an aliphatic 

hydrocarbon group having 2 to 6 bonding links; R2 is an 

alkylene group having 2 to 6 carbon atoms; R3 is a hydrogen 

atom, an alkyl group having 1 to 10 carbon atoms, an alkenyl 

group having 2 to 10 carbon atoms, an alkynyl group having 2 to 

10 carbon atoms, an aryl group having 6 to 10 carbon atoms, an 

aralkyl group ~aving 7 to 10 carbon atoms or an acyl group 

having 2 to 10 carbon atoms; n is an integer of 1 to 6; and m is 

a figure satisfying that the average value of m x n is 2 to 40. · 

8. The lubricant according to Claim 7, wherein said 

polyoxyalkylene glycol compound contains 50% or more by mole of 

- 1 9 -
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alkylene groups each having at least 4 carbon atoms per 

oxyalkylene unit for each molecule. 

9. The lubricant according to Claim 1, wherein said 

polyoxyalkylene glycol compound contains at least one 

constitutional unit represented by the general formula (II): 

Rq 
I 
0 
I 

R 5 -C-R 6 

-c 
~7 

RB 
I 
C-0-
1 

R9 

· · · (II) 

wherein Rq is a monovalent hydrocarbon group having 1 to 10 

carbon atoms; and R5 to R9 are each a hydrogen atom or a 

monovalent hydrocarbon group having 1 to 10 carbon atoms. 

10. The lubricant according to Claim 7, wherein said 

polyoxyalkylene glycol compound is a polyoxypropylene glycol 

compound, a polyoxybutylene glycol compound, a polyoxypentylene 

glycol compound or a polyoxyhexylene glycol compound. 

11. The lubricant according to Claim 1, wherein said 

fluidity improver of component (B) comprises 50% or more of at 

least one compound selected .. from the group consisting of a 

polyoxybutylene glycol compound, a polyoxypentylene glycol 

compound and a polyoxyhexylene glycol compound. 
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12. The lubricant according to Claim 1, wherein said 

polyoxyalkylene glycol compound contains oxybutylene units, 

oxypentylene units and oxyhexylene units to foot up to 50 or 

more among oxyalkylene units forming the compound. 

13. The lubricant according to C~aim 1, which comprises 60 

to 90% by weight of the synthetic oil as the component (A) and 

10 to 40% by weight of the fluidity improver as the component 

(B). 

14. A method for effecting lubrication in refrigerating 

machines employing a refrigerant comprising 1,1,1,2-

tetrafluoroethane or 1,1,2,2-tetrafluoroethane which comprises 

as an essential component a base oil comprising {A) ~O to 95% by 

weight of a synthetic oil formed of a poly- a -olefin or a 

mixture of a poly-a -olefin and an alkylbenzene and (B) 5 to 

60% by weight of a fluidity improver formed of at least one 

compound selected from the group consisting of a 

polyoxyalkylene glycol compound, a polysiloxane compound and a 

fluoride of polysiloxane compound. 

15. A refrigerating system which comprises a compressor, a 

refrigerant comprising 1,1,1,2-tetrafluoroethane or 1,1,2,2-

tetrafluoroethane, and a lubricant, said lubricant comprising a 

base oil according to any one of Claims 1 to 13. 
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