RS-50 (R442A) LUBRICANT MISCIBILITY
RS-50 has been specially designed to enhance oil return from the evaporator in low
temperature refrigeration by including small quantities of R227ea and R152a.
Although POE lubricants were developed especially for HFC refrigerants, an Air
Conditioning & Refrigeration Technology Institute report, published in 1993, shows
that R134a, R32 and R125 are not completely miscible with such oils at low
temperatures. A risk therefore exists that a refrigerant containing R134, R32 and/or
R125 may be not sufficiently soluble in the lubricant to reduce its viscosity to allow
adequate return to the compressor. R227ea and R152a work in different ways to
overcome this problem.

R227ea OIL EMULSIFICATION
Over ten years ago, we were researching a replacement for R12 in centrifugal
compressors which was non ozone depleting & capable of being used with mineral oil
so that there would be no need to change the lubricant in the system. There was no
single refrigerant which met these criteria & so we developed a refrigerant which was
a blend of R227ea, R134a, R125 & butane. A patent was filed & granted in the USA
in 2003, patent number US 6,991,743.
During this research, several experiments were conducted to test that this new
refrigerant might be suitable to replace R12 satisfactorily in this application. This
work also discovered that the presence of R227ea had the effect of emulsifying the
mineral oil which would help to return oil to the compressor. The emulsifying effect
of the presence of R227ea in the blend was shown by two separate experiments:
(1) R134a, R125 & pentane: this blend was introduced by weight into a glass
formulation vessel in the presence of mineral oil. The mixture was shaken vigorously
& the lubricant rapidly separated forming an upper layer leaving a clear lower
refrigerant layer. No emulsion was formed.
(2) R227ea, R134a, R125 & butane: this was the selected blend to replace R12 in
centrifugal compressors. As in experiment (1) above, this blend was introduced into a
glass formulation vessel in the presence of oil. Again, the mixture was shaken
vigorously. A white emulsion was formed with a small quantity of oil floating on the
surface. The emulsion did not separate after standing for thirty minutes. On cooling in
an ice/water bath, the “milkiness” of the emulsion increased but no other visible
separation was noted. On warming the mixture to room temperature, the milkiness
was reduced but after a further thirty minutes no further change was seen.
The discovery of this property of R227ea & its ability to emulsify the lubricant was
new at that time & not experienced with other HFCs such as R125, R134a & R32.
R227ea has application as a fire retardant & its presence in RS-50 is beneficial to
ensure non flammability of the blend, in addition to its ability to emulsifiy lubricants.
But R227ea is at the higher end of direct GWP for HFCs so that the amount contained
in RS-50 is kept to a minimum.

2

R152a
The presence of R152a, at the lower end of direct GWP of HFCs, in RS-50 helps to
offset the GWP of R227ea which is at the higher end of the GWP scale. Because
R152A has a safety classification from ASHRAE of A2, the amount which can be
included in the blend is limited to avoid the blend being flammable.
The Air Conditioning & Refrigeration Technology Institute report (part of the
Materials Compatibility & Lubricants research programme prepared for the US
Department of Energy in 1993) examined a number of fluorocarbons at various
refrigerant concentrations & lubricant viscosity grades. R152a remained miscible in
all concentrations throughout the test temperature range, an advantage over R134a,
R32 & R125 over a temperature range of -500C to 900C (Table 1). R152a is thus
capable of diluting a lubricant, reducing its viscosity and facilitating oil return,
especially from the evaporator. It operates in an analogous way to the hydrocarbon
additives in other HFC based RS products designed to operate with mineral oils.

Refrigerant Solutions Limited
8 Murieston Road
Hale.
Altrincham
Cheshire WA15 9ST
Tel: 00 44 161 926 9876
Fax: 00 44 161 926 9875
E-mail: rs@refsols.com
Web site: www.refsols.com

