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In a preferred embodiment of h invention, the hydrofluorocarbon refngerant |s 1, 1g 1,2-tetrafluoroethane
(HFC-134a).
The refrigeration lubricant for refrigerant HFC-134a and the like comprises an ester obtained by esterifying neopentyl
8  glycol with at least one branched-chain monovalent fatty acid having a carbon number of 4-18 wherein said ester has
a total acid value of not more than 3 mg KOH/g and a hydroxy| value of not more than 50mg KOH/g, as a main component.
The reason why the carbon number of the monovalent fatty acid is limited to 4-18 is due to the fact that when the
carbon number exceeds 18, the resulting ester becomes cloudy or becomes very poor in the compatibility with the
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of the Strarg or branched-chain fatty acid used is preferable to be not
| ess t han ThépeRSrhmiachsis alrdhieralivh fubricai DEMEHFE B4 &3 & tofrigarant therd 8@illiated with respect to eight
45  esters A-1 - A-8 shown in the following Table 1 (all of which esters were not commercially available but were prepared
according to the invention). For the comparison, the same evaluation as mentioned above was made with respect to
commercially available PAG (B-1 - B-3, made by Asahi Denka Co., Ltd.) and esters (C-1 - C-2, made by Nippon Oil and
Fats Co., Ltd.) as a refrigeration lubricant shown in the following Table 2.

The lubricity, compatibility, thermal stability, electric insulating property and hygroscopicity as performances of the
50  refrigeration lubricant for the compressor shown in Tables 1 and 2 were evaluated under the following conditions.

Lubricity

Seizuring load (Falex load-carrying capacity) was measured according to ASTM D-3233-73 under a controlled at-
8  mosphere of HFC-134a blown. .



10 * According to the invention, in order to give a proper viscosity to
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the refrigerator, so that the acid value is not nore than 3 ng KOH g.
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HFC-1 34a and the |like over a wide range of from/|owtenperature to high
tenperature as a lubricant for use in a refrigerator using HFC-1 34a as a
refrigerant, whereby the lubricity and thernmal stability of the
refr¥geration lubricant can be considerably inproved. Furthernore, they are
high in the electric insulating property and small in the hygroscopicity as
conpared with PAG conventionally exam ned as a refrigeration |ubricant for
HFC-1 34a. Therefore, the refrigeration lubricants conprising the ester
used,in the invention 35 as a main conponent can solve the problenms on
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el ectric insulating property, which cones into problemwhen HFC-1 34a is
used in a conpressor for a refrigerator. Mreover, additives usually used
in tde | ubricant such as antioxidant, anti-wear agent and epoxy conpound,
for instance may properly be added to the refrigeration |ubricant used in
the invention. 40 The followi ng exanples are given in illustration of
the invention and are not intended as limtations thereof. Exanples 1-8.
Compar ative Exanples 1-5 The performances as a refrigeration |ubricant
usify HFC-1 34a as a refrigerant were evaluated with respect to eight 45
esters A-1 - A-8 shown in the following Table 1 (all of which esters were
not commercially avail able but were prepared according to the invention).
For the conparison, the sane eval uation as nentioned above was nmade wth
respgct to commercially available PAG (B-1 - B-3, nmade by Asahi Denka Co.,
Ltd.) and esters (C-1 - C2, nade by N ppon G| and
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Col or vi-scosity Type Tr ade Eﬁﬁ%3681431 (ASTM at 40C B-1 PAG 1

Adekapol M 30 1) L 0.5 2.8 10 B-2 PAG 1 Adekapol M 110 2)

L 0.5 105.2 B-3 PAG 1 Adekapol MH 50 3) L 0.5 54.6 C-1

ester dioctyl sebacate L 0.5 a 11,.4 G2 ester Unistar MB-816 4)

L 0.5 8 1 1) polvoxypropylen monoal kyl et her 2)

pol yoxypr opyllene grycol nDnoaIkyI et her 3) p Iyoxyethylermemamyte e glyco

mondal kyl etHer 4) qgﬂgg gter oip,238 %gxan | a@adleal nijtviseesiityy 30 35
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40 45 50 55 6 = 814 segn fl(A§EM)ablle Bt 4PRE tjhe
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"B B-1 | PAG 1|Adekapol M-30 1) | L 0.5 32.8
10 .
B-2 | PAG 1l |Adekapol M-110 2) L 0.5 105.2
B-3 | PAG 1 |Adekapol MH-50 3) L 0.5 54.6
* C-l | ester |dioctyl sebacate L 0.5 11.4
C-2 | ester |Unistar MB-8l6 4) L 0.5 8.1
20 1) polyoxypropylene glycol monoalkyl ether

2) polyoxypropylene glycol monoalkyl ether
3) polyoxyethylene propylene glycol monoalkyl ether
4) monoester of 2-ethylhexanol and palmitic acid
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As seen from Table 3, when the esters used in the invention are compared with the conventional PGA (B-1 - B-3),
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Patentanspriiche

45 1. Verwendung eines Schmlermntels 0r Kompressoren, bei denen ein FIuorkohlenwasserstoff-Kﬂhlmntel das kein
Chlor enthalt, verwendet wird, umfassend als Hauptkomponente einen oder mehrere Ester, erhalten durch Umset-
zen von (a) Neopentyiglykol mit (b) wenigstens einer verzweigtkettigen einwertigen Fettséure mit siner Kohlenstoff-
anzahl von 4 bis 18, wobei der Ester eine Gesamtséurezahi von nicht mehr als 3 mg/KOH/g und eine Hydroxylzahl
von nicht mehr als 50 mg KOH/g hat.

2. Verwendung gem&B Anspruch 1, wobei die vérzweigtkettige einwertige Fettsdure wenigstens eine ist, ausgewahit
aus der Gruppe bestehend aus Isobutanséure, Isopentanséure, Isoheptansaure, 2-Ethylhexanséure, 3,5,5-Trime-
thylhexansaure und Isostearinséure.

8 3. Verwendung eines Schmiermittels, geméaf Anspruch1 wobei das Fluorkohlenwasserstoff-KGhimittel 1,1,1,2-Tetraf-
luorethan ist.
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Chlor enthalt, verwendet wird, umfassend als Hauptkomponente einen oder mehrere Ester, erhalten durch Umset-
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