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Fig 41 PP Solubllliy of Wu'ar in Mineral Oil’

white puaﬂin base oil and & medxum reﬁned napht.hene base
oﬂwerehmtedfaraodaysatml?mmledwba

temperaty (eg 347F)ofareﬁ-igenntmsn‘staneem3m
on an y testing m, Walker, m
and Levy" have ooncluded that color dmke.nmg, corrosion,

wall deposits and copper plating are generally less in paraffin
base than in naphthene base oils. Type and seventy of refining
is also important.«

Refrigerants also differ among themsleves in ability to
attack mineral cils. Carbon dioxide and the plain hydrocar.
bons (ethaue, propane, wobuf.me, ete.) are said to have no
significant 1 effect o )! oils? A i
no chemical effect on well reﬁned dry oils, but may form

soaps and emulsions with poorly refined o:.ls, especially if
water happens to be present.’* The halogenated refrigerants
chow considerable variation; some {e.g., Refrigerant 14) are
practically inert and others (e g., Refrigerant 11) react wxd:
cils quite readily in sealed tubes at 347 F.e¢7

When the test is made with a reactive refrigerant, so fa.ru
ane can judge visually, the reaction seems to follow much the
same pattern with all minerat oils. However, the reaction rate
may be slow with one oil and comparatively fast with another,
Hence refrigerant resist: i3 usually evaluated on a time
basis. The reaction n.self asuxmng t.hemlxsmbedthhone
of the more ti refrig is almost in-
variably accompanied by & gmdual destructive decomposition
of the oil hydrocarbons so that, in time, only a black char,
remains (see References 4245, 47, 49-51). The blackening
and cl 10 be iated d with the number and
kind of atoms in the hal ted ref lecule. It has
been observed, in the case of a given mineral oil heated at 347
F with a number of different refrigerants and for time periods
up to five years, that the charring reaction occurred only with
those halogenated refngemms whlch eonta.m more than one

eopper, steel snd vanous mfngerants in addition to.the oil:
The were i 12, 13, 22 and
23; For'a’ given oil,” ﬂ:e ordeér.of decreasing plntmg was 12
>23>22>13. However, some copper plating was.observed in
all tests, evenmtbeabsenceofrefngemnt Also morecopper
plating o d with the medium refined than
with the highly refined pamﬂimc oil, with the same refngenmt
in both instances.

Other investigators have shown that mmera] oils may differ
m abxlxty to mths!and attack by xefngemnfs st t.he elevau:d

hlorine atom in the molecul 11, methylene
chléride, Refrigerants 12, 21, 113 etx: Moreaver, Refngemnt
11 (CCLF) with three chlonne atoms in the molecule reactéd
with the oil much more rapidly than Refngemnf. 12 (CCLFy)
which contains only two chlorine atoms @ Increasing the
number of flucrine atoms at the expense of the chlorine atoms
seems to decrease the reachvn.y, thus an ammgemenf. of com-
mon and potential refrigerants in order of increasing chemical
stability in oil mixtures at 347 F is as follows:

Refrigerant 11 <methylene chloride <Refngemut 21
Refrigerant 12 <methyl chloride <Refrigerant 22 <Refriger-
ant 13 <Refngemnt 115 <Refngemnt. 14,

Owing to the wid d use of Refrig 12 and 22, thc

hemi ‘smbilityof 5y ining these refri
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has been of greatest interest. So far as destructive attack on
the oil is concerned, Refrigerant 22 appears less reactive than
Refrigerant 12. This difference has been borne out in all com-
parative studies, some of which were based on the mate of
darkeping deseribed in the previous paragraph®¢ and.
others were actusl quantitative measurements of the de—

" CUBIC CENTIMETERS OF AR (NPT)YPER POUND [OF ONLi - "

Effect of Air. Pressura on Solub‘hty of Anr
.., in Mineral Oif*,

position p of the i
“Recent evidence obtained by Spauschus and Doderer®
shows that the oil-: Refngemnt 12 mr,tmn csmlyzed by iron
nt347For400F,,_ d of Refriger?
ant 22 as a primary reaction product. Iaggmg behind this pri~
mary decomposition is & complex effect by which acidic de-
position prod and carbonized sludges are formed.
Oil- refngemnt reactions are not yet well understood. The
hckofunderstanmngstemsmlmgepartfmm the fact that s
mineral oil itself is a complex mixture of many different
substances. Differences in base types, differences in viscosity
grades, differences in tefmemenf., and the mm.lytxc effects of

metals, additives, and ts all are influen-
unlmalt.enngﬂxereuhonposibmhm, Othersysumm
ta (eg., h ic motor te.) i

Lubricanfs in Refrigerant Systems

Wrwmphmmu (see Chnpter 60);- and the msulta ‘of

803
. ¥ A, F. Brewer: Good erlo d ds the
hdicative of actual b ol (&

laborawr}' teits are not always i
or ‘service conditions. At the present tirhe it is virtually
jble dod certainly inadvisable to assess the chernical
mﬂ:ty of d:ﬁemut oil types, or even dlﬁ'erent oil brands, on
After by y tests,
the 1 for the ulti of 8 new
oil is to:evaluate t.he stability on the basis of accelerated life
tests in the sysiem, or:nanm;larlypeojmatem,mwhmhlke
oil is 1o be used.
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