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ABSTRACT

This report describes the progress made to date on the
elimination of tung oil from Navy Aeronauntical Swvecifications
and is 2 continuation of the investigzation described in MRL
Report No. P-2141. It deals most specifically with the pre-
paration of alkyd resins from dehydrated castor oil znd other
commercial oils to be used as substitutes for the tung oil
containing alkyd, Rezyl 113, in P-27-b gzinc chromate primer
and AN-TT-P-£364 mince chromate primer.

In addition to this, it describes the preparation of larger

quantities of several of the tung oil free digpersion resing
descrived in FRL Report ¥o. P-2141 to e used as substitutes
for BE-3982.

Also included is the detailed nreparation of the various tung
0il free alkyds and data on the comparison of these with
Rezyl 113 as a clear vehicle and of the final bnrimers which
were prepared from them as gubstitutes for Rezyl 113.
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IXTRODUCTION

A. Authorigzation

Eo This study was authorized by Bureau of Aeronautics letter dated
20 April 1942, Aer-E-2574 MVS1 TF:58(:3—-’?) ¥P14, F38-2(12), and continued
by a\ bs»quf,nt letter dated 9 July 1943, A“r—u—25’?7-—vIB/8-15«-f-3 738
(8=7).

B. Statement of the Problem
2 The objects of this study were (1) to investizate commercial sub-

stitutes of tung oil; (2) to synthesize oils in the laborator ry which
@ight be used for the same purpose; and, (3) to nrepare Srom those oils
alltyd and dispersion resins similar %o Rezvl 113 and Bakeliie BK-3962,
respectively, for use in formulating AN-TT-P-656A zinc chromate orimer
eliminating t;ng 0il from its composition.

He This report ig a supplement to NRL Report No. P-2141 of & August
1942 and mainly describes the preparation of allkyd and dispersion
resins from various commercial oils and fatty acids and from several
others préepared in this Laboratory.

C. Known Facts Bearing on the Problem

4, Tung oil is generally °ccepted to be the most nearly perfect dry-
ing oil attributable to the fact that it contains approximately 85%
e¢leostearic acid which hasg tbrke double bonds triply conjugated. o
other oil found in nature contains such a high degree of conjugated un-
saturation. Oiticica oil contains approx imately 75% licanic acid which
is similar to eleostearic in that it has three t?lﬂlj conjuegated double
bonds, but it also contains a ketone group which greatly detracts from
its alkali and water resistance In addition, oiticica oil is not
sufficiently available at the orcseut time to warrant its study herec.

& Dehydrated castor oil is nrobably the next best substitute for

tung 0il since in its composition it has from 20-309 of a conjugated

diene 9, 11 linoleic acid. This structure makes for a shorter drying

t1ne and an increase in water and alksli resistance most nearly approxi-
ating tung oil althousgh it does not equal it by any degree. Dehydrated

castor 0il is readily available in sufficient guantities %o be considered

satisfactory from the wrocurement aspect.

B In addition to dehydrated czstor oil thers are on the market
various other chemicn 11y treated vegetehle oils which are claimed to
rossess faster drying time anﬁ i mrovel water and alkali resistance.

o

These oils are generally repa from linseed, soya bean and other



readily available natural vegatable oils. They are given considera-
tion along with dehydrated castor oil as possible substitutes for tung
oil,

7 An extensive analysis is being carried out on all commercial oils
avalleble and results will be submitted in another report. % was on

the basis of this enslysis that the oils were chosan for this investiga-

A. Plan of Investizstion

8. The investigation put forth in this report deals with the prepara-
tion of alkyd resing which are tung 0il free and in which an attempt is
mede to equal or surpass the alkyds containing tuns o0il which have been
used in P-27-b gzinc chromate wrimer, based on final nerformsnce of the
inished wroduct.

9. it must be remembered that these oils alone do not equal the
desirable characteristics of tung oil, thus changes must be made in
the other ingredients of the alkyd and alsc in the nrocessing of the

alkyd to commenszte for the deficiency of the substituted oils.

0. In the preparation of an 2l'tyd resin there are four variables
thet mey be considered. They are, briefly:

a. ZRatio of the phthalic znhydride to amount of fatty acid used.
b. Type of polyhyiric alechol emmloyed.

c. Addition of carboxyl containing compounds other than fatty
acids and phthalic anhydride,

d. Time, temperature and method of cooking.

k. It is known generally that esters made with nentaeryvthritol as
the polyhydric aleohol which is itself insoluble in water, have better
water resistance than those mede with glycerine. Since all the
hydroxyl groups on a molecule of ventaerythritol are in the orimary
position, the esterification resction goes more regularly and easiex
than in the case of zlycerine which contains one secondary hydroxyl.
In addition to this fact, there are four hydroxyl groups attacked to
the same siructure; therefore, an all-yd resin or oil synthesized with
pentaerythritol as the polyhydrie alcohol would possess a larger and
mere commlex molecular structure than those synthesized from glycerine.
For these reasons pentaerythritol was used in comparison to glycerine
in preparation of the alkyds in this discussion.



12. The ratio of fatty acids to vhthalic anhydride wes varied over =
fairly wide range to decide at what combination the various constituents
produced the best nroduct. t has been found in general that the less
reactive an oil from the standpoint of polymerization, the higher the
nercentaze of phthalic anhydride that can be used rer unit of oil and
st11ll carry the reasction to comnletion.

It is known from the patent literature that furylacrylic acid
rified on glycerine along with fatty acids gives a much harder and

30
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ster drying product than the oil itself. For this reason furylacrylic
id
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)
cld vwas used in this investigation to modify the various alkyds pre-
ared.
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14, The time and temmerature of the cooks were varied with the differ-
ent combinations of material used to obtain the most desirable finighed
resin. It was found in general that thogse oils and fatty acids contain-
ing a higher percentege of conjugated unsaturstion could not be cooked
2s long or at as hich a temperature as those containing less conjugated
unsaturation.

15 In order to obtain a more complete esterification of the acids
and get as low an acid value as prossible, an excess of the theoretical
nolecular cuantity of the polyhydric alcochol must be used. The reason
for this has not been thoroughly determined but it is probably due to
the mass action factor of the reaction; or to the faect that there is
possibly some inter-reaction between the OH groups of the polyhydric
alcohol forming an ether linkage and thereby blocking its reaction with
a carboxyl groun. In the case of glycerine, an excess over a range of
5~15§ was tried and it was found that sbout 10% excess gave the best
results. In the case of nentaerythritol, an excess over a range of from
10-25% was tried and it was found that about 150 excess gave the best
results.

16. If too great an excess of the Polyhydric alcohol is used, it de-
creases the water resisiance of the final resin,

17. Dach of the alkyé resins after preparation wes substituted into
the P-27-b zine chromate wrimer formilation in place of Rezyl 113 and
prepared in the usual ranner on the b2ll mill or roller mill., After
preparation of the nrirers, the specification tests were run on them
using regular AlU-TT-P-g564A zing chromate nrimer as a control.

18. In the case of the dispersion resins, large batches were made of
NAL Dispersion Resin Nos. 3, ¢ and 7, described in NRL Report MNo. P-2141
deted 6 August 1943, AppendixA. As it was shown in that study, these
dispersion resins seemd to rhow the most hHromise as possible tung oil
free substitutes for BK—3962! The larger batches were prepared in order
to obtain enough material for further grinding and testing of these



dispersion resins in place of BK-3982 in the P-27-b formulation.
B, Materials

15. The materials used in prevaration of the alkyd resins are shewm
in Tables I, II and III. The Castung special fatty acids were pre-
pared as described in paragraph 18 of NRL Report Mo. P-2141, and the
furylacrylic acid was prepared as described in paragraph 20 of that
same reference. All the other materials were obtained commercially.

20. The materials used in the preparation of the dispersion resins
are shown in Table IV of this report.

C. Methods of Preparstion of Materials

21l.  As has been explained previously, the work described herein is
largely = continuation of that described in MRL Report No. P-2141. 1In
that report paragraph 15 describes a typical reaction chart of one of
the alkyd resins prepared. The description of the other alkyd resins
made up to that time are given in Appendix B of the same report.

22. There are two generally known methods of preparing an alkyd
resin. They are:

a. Solvent process method.
b. Inert gas method.

The solvent method consists of cooking the naterial in a 3-neck round
bottom flask equipped with a seal stirrer, a reflux condenser con-
nected with a water trap, and a sampling device. Prom 5-15% xylene or
similar solvent is added to the material in the beginning and filled
into the water trap. As refluxing begins and water starss coming coff,
it refluxes with the xylene and is caught in the water trap displacing
the xylene therein. The xylene goes back into the flask and maintains
a constent reflux. This makes it possible to maintain a constant boil-
ing temperature and at the same time collect the water given off from
the reaction. Any temperature desired can be obtained by drawing cff
or adding xylene to the trap. Its advantages are:

Zase of control of temperature,

lase of collecting water given off.

To loss of phthalic anhydride.

Base of thinning operation of final product.

A0 o'p

& picture of the setup used for cooking an alkyd resin by the solvent
process 1s shown in Plate I.



23. The inert gas method consists of cooking the material in an open
container equivped with an apparatus for passing an inert gas, such as
COz or Np, through the materials during the entire cooking process.
This serves as a means of removing the water produced by the reaciion
and also produces a blanketing action which prevents oxidation of the
material. Its advantages are:

a., Simplicity of cooking. Can be -ooked in most any tyve of
open container since no reflux condenser is required.

b. Somewhat lower acid values obtained on final nroduct due
to. the removing of the excess acid by the blowing nrocess.

Both of these methods were employed in this investigation.

24. When an alkyd resin is prepared from the oil directly and glycer-
ine is used as the polyhydric alcohol, the oil must be alcoholized to a
monoglyceride before the phthalic anhydride is added. This is accomplished
by cooking the oil with an equivalent amount of glycerine (i.e., 1 mol oil
to 2 mols of glycerine) using litharge ss an alcoholysis catalyst. About
0.2% to 0.5% of litharge based on the weight of the oil is used. The
cook is carried out at about 200°C - 210°C and alcoholysis is considered
complete when one part of the product is soluble in two and one-half
parts of methyl alcohol. After the monoglyceride is prepared, the
phthalic anhydride is added and the cook is carried out as described in
paragraeph 22 above. o

25. When using pentaerythritol as the polyhydric alcohol, fatty acids
rather than oil must be used snd all the ingredients are added together
in the beginning. The cooking procedure is carried out from the start
as descrived in paragraph 22.

26. The system of designation used in identifying the resins pre-
pared is ss follows. The first letters designate the type of product,
i.e., (AR indicates alkyd resin); the firs$ number indicates the formu-
lation used; the second number indicates variation of that formulation,
and the third nudber indicates the batch number,

27 The first alkyd resin to be reported on in this discussion would
correspond to Alkyd #6 in the series as reported in NRL Report No. P-2141
or AR6-0-1 by the new system of identification now used in this Laboratory.
The purpose in cooking this alkyd was %o determine whether anhydroeno-
heptite,

HOH2C CE20H
HOFgC-Q—QH—Q—CHgOH
HOHoC O CHo0H
H



(prepared by Cannizzaro reaction from acetone and formsldehyde) could
be used as the nolvhydric alcohol in place of glycerine. Tre forrula-
tion end cooking log are given in Appendix A. It wes found that
anhydroenoheptite did not esterify well and seemed to decompose within
itself. The final product was unsatisfactory.

28. Alkyd resins AR8-0-1, AR9-0-1 and AR10-0-1 were prepared mainly
to determine the highest prercentage of phthalic anhydride that could be
used in relation to dehydrated castor fatty acids with pentaerythritol
as the polyhydric alcohol and slso to determine the effect of a small
percentage of furylacrylic acid. The linseed fatty acids were used to
slow down the polymerization rate enough so that the reaction could be
taken to completion. AR8-0-1 and AR9-0-1 were found to body very fast
making the final product very viscous when thinned. They also had
rather high acid values. In AR10-0-1 the temperature range was in-
creased to determine the effect nroduced. This resulted in the product
jelling before the rezction was complete,

29.  Alkyds AR11-0-1, AR12-0-1, AR13~0~1, AR14-0-1 and AR15-0-1 were
nrepared by the inert gas method to determine any effect on the final
product. In addition, the linseed fatiy acids content was varied over

a2 wide range in this series to determine the quantity yielding the best
results. AR11-0-1 jelled before the reaction wos comnlete, probably
because it contained no linseed fatty acids to retard the reaction.
AR12-0-1, AR12-0-1 and AR14--0-1 21l cooked satisfactorily, but the one
containing the most linseed oil required the longest time to react and
possessed the lowest viscosity. From this series it was also deduced
that the inert gas sysiem of cooking, although it produced materials
with somevhat lower acid values, was not as satisfactory as the solvent
method because much phthalic anhydride sublimed off during the overation
and greater difficulty was encountered in controlling the temperature.
Trom here on in the investigation the solvent method was used exclusively.

20. In Alkyds AR16-0-1 and AR17-0-1 the same percentages of phthalic
enhydride, dehydrated castor fatty acids, linseed fatty acids, and
furylacylic acid were used, the only variable being that pentaerythritol
vas employed as the polyhydric alcohol in the former and glycerine in
the latter. This was to determine whether there was any advan®age in
nentaerytbritol over the glycerine, all other things being equal.

3l.  Alkyds AR2-0-2 and AR2-~0-3 were large batches of the original
Alkyd #2 as described in NRL Report Wo. P-2141. They were cooked under
gxactly the same conditions as the original for the purposes of deter-
mining control and of producing enough material for grinding into
vrimers for testing murposes. In a like manner, AR3-0-2 and ARZ-0-3
were large batches of Alkyd #3 formulation in NRL Report No. P-2141 and
AR4-0-2 a large batch of the original Alkyd #4 formulation also des—
cribed in that report.
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32. Alkyds ARB-0-2, AR9-0-2, AR16-0-2 and AR17-0-2 are large
ches of ARE-0-1, AR9-0-1, AR1G-0-1 and AR17-0-1, respectively, rre-
ed for the same purnose as described above.

oy
iy

¢
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5. Alkyd AR2-0-4 is the same formulation as the original Alkyd 72
in URL Report Mo. P~2141, the difference being that the reaction re-
action temmersture vas somewhat increassd. Due to this change its
final acid value was somewhat lower. AR2-0-5 is a2 repetition of this
cook for purposes of determining control.

34, On exemining the formulation of the original Alkyd 3 formula-
tion as described in Appendix B of NRL Report Ho. P~2141 and AR3Z-0-2

and AR3~0-3 in Appendix & of this report, it is found that this alkyd
contains only phthalic anhydride, dehydrated castor acids and pentaery-
thritol. The purpose of the #3 series was to determine the relative
results using only dehydrated castor fatty acids and pentservthritol as
agalnst sorme of the other alityds prepared in this investigontion contain-
ing linseed oil and furylacrylic acid. 3ilkyd 4RZ-1-1 and ARZ-2-1 are
variations of the original Alkyd 3, ARZ-0-2 and AR3Z~0-3. In this case
the percentage of phthalic anhydride was decreased and the percentage
of dehydrated fatty acid increased. AR3Z-1-1 jelled before the reaction
was complete. ARZ~2-1 was cooked a2t o much lower termerature and wos
guite satisfactory, having a much lover acid value and not so high a
viscosity. ater ARZ-3-1 was prepared having a phthalic anhydride per-
centage composition and dehydrated castor percentage composition which
came in between the original Alkyd #3 formulstion and ARZ-1-1 and
ARZ-2=1. This was also satisfactory but still considerably lower than
the original Alkyd #3.

35, Regins AR18-0-1, AR19-0-1 and AR19-0-2, AR20-0-1 and AR20-0-2,
AR21-0-1 and AR21-0-2, AR22-0-1, AR23-0-1 and AR29-0-1 were all cooked
fron commercial drying oils, Dryinol, RD—43-26, RD-43-27, Falkowood,
GF 0il, T-E 0il, Castung Specizl and K-0il, respectively. The com-
mercial concerns from which these oils were obtained are shown in
Table I. Since these materials were in the form of oils, they had %o
be alcoholized to the mono-glycericde before being cooked into the
alkyd as described in paragraph 24. In 21l cases the same percentage
of phithelic anhydride was used. This was done so that = direct com-
rarison could be made between the final mproducts. Glycerine had to be
used in all cases since the oils were, in most cases, glyvcerides.
These oils were chosen upon the investization of around 34 commercial
0ils because they had the most suitable physiczl end chemical constants

o

to be used for the manufacture of =lkyds.

35, AR18-0-1 of this series jelled before commletion of the reaction.
This was probably due %to the fact that the original viscosity of Dryinol
was so0 high that it did not allow time for further polymerization.

AR19-0-1 was found to be very heavy and to possess a high acid value on



completion. This same forrmulation was cooked s second time as AR19-0-2
with a change in time and temperature but still found to be unsatis—
factory due to high acid value. Falkowood o0il was thus eliminated as a
possibility. AR22-0-1, AR-23-0-1 and AR29-0-1 were all prepared with
satisfactory results. AR19-0-3, AR22-0-2 and AR23-1-1 are large batches,
respectively, of AR19-0-1, AR22-0-1 and AR23-0-1 vprepared to obtain
enough material for grinding and testing purposes. AR23-1-1 in this

case had a slightly larger excess of glycerine than AR23-0-1,

37. AR31-0-1 is a straight glycerol alkyd containing only Castung
special dehydrated castor oil, phthalic anhydride and glycerine. This
resin was made for the purpose of comparing a glycerol alkyd made in
the usval manner by the alcoholysis of the dehydrated castor oil and
then cooked into an alkyd with the alkyds made from dehydrated castor
acids with pentaerythritol as the polyhydric alcohol.

38. Resins AR12-1-1, AR14-1-1 and AR15-1-1 were large batches,
respectively, of AR12-0-1, AR14-0-1 and AR15-0-1. They differed from
the originals in the respect that thev were prepared by ths solvent
method rather than the inert gas method.

24 &£lkyd AR21-1-1 was prepared using the same formulation as the
original Alkyd #2 described in Appendix B of NRL Report No. P-2141 ex-
cent that isoline dehydrated castor fatty acids were used instead of
those derived from Castung dehydrated castor oil. It was found that
this product could be cooked much longer under the same conditions
than those using Castung special dehydirsted castor fatty acids.

40. Alkyd AR8-1-1 is a variation of AR8-0-1 in that the percentage
of phthalic anhydride was slightly reduced and the vercentage of fatty
acid increased. his seemed to give a better, more workable nroduct
with a lower acid value. :

41, All of the alkyds prepared are shown in Table V giving the per-
centage of row material used, the temperature range and the constants
on the finel product. The cooking log of esch resin is given in detail
in Appendix A of this report.

42, In Table VI is shown a comparison of the water resistance and
drying times of the clear alkyds with that of Rezyl 113. This test
was made for screening purposes to eliminate those materials which did
not compare favorably with the control.

43, DISPERSION RESIS. DR8-0-2 is a large batch of NRL Dispersion
Resin #3 deseribed in NEL Report No. P-2141, Appendix A. DR10~0-2 and
DR10-0-3 are large batches of NRL Digpersion Resin #£6 described in NRL
Report No. P-2141, Appendix A. DR11~-0-2 and DR11~0-3 are large batches
of NRL Dispersion Resin #7 as described in NRL Report No. P-2141,



Appendix A. These dispersions were cooked in a 2-gallon stainless
steel kettle under the exact conditions of time and temperature as
the originals. The final appearance of the products was the same as
for the original batches. The preparation of these dispersion resins
is described in detail in Appendix B of this report,

44, The control formula used in the specification test is the
regular AN-TT-P-656A formula based on a 1-gallon batch.

Zinc Chromate 2.95 1vs.

Ashestine w2

Maleic enhydride .105

50% 501 Kopol .52

Rezyl 113 2.85

Bakelite BEK-3962 1.80

Xylene 2.04

Lead Nuodex 24% .025

Cobalt Nuodex 6% OF
Total 10.820 1bs.

The method of grinding on the ball mill was carried out in the follow-
ing menner. All of the asbestine (.52 1bs.), .405 1lbs. of Rezyl 113
end .23 1bs. of xylene were ground together for 120 hours on the ball
mill. All of the zine chromate (2.95 1bs.) maleic anhydride (.105 1bs.)
Kopol 501 (.52 1bs,) and one~third of the total Rezyl 113 (.95 1bs.)
with enough xylene to facilitate proper grinding were then ground to-
gether for 24 hours. These two batches were then mixed together and
to this mix was added all of the BXK-3962 (1.8 1bs.), the remainder of
the alkyd (1.49 1bs.), the rest of the xylene and driers. This final
mix was then ground for 4 hours to produce the finished nrimer. On the
roller mill grind, all the asbestine (.52 1bs.) and an equal mart by
weight of Rezyl 113 (.52 1bs.) were run through the mill one time; all
the rest of the material excent the BK-3962, xylene and drier was

mixed with the above grind and the whole mix run through the mill two
times. The BK-3962 was then cold cut with the xylene and the drier
added. This was then mixed thoroughly with the above grind to produce
the final primer.

45, In the case of the experimental resing, the grinding was
carried out in the same manner as was the control, the alicvd resin be-
ing substituted in each case for Rezyl 113 and the dispersion resins
being substituted for BK-3962. Table VII irdicates which resins were
ground on the ball mill and which on the roller mill, and gives the
results of the specification test as compared to the control.



DISCUSSION

a6, In the foregoing investigation of possible substitutes for
tung oil in the alkyd which is used in P-27-b or AN-TT-P-656A, it has
been shown that a great deal depends on the manner in which the alkyd
is prepared, the polyhylric alcohol used, and the ratio of substituted
oils to the phthalic anhydride and other materials which go into the
composition of the alkyd.

47 . It has been shown that by using dehydrated castor azids alone
and in combination with furylacrylic acid with mpentaervthritol as the
nolyhydric alcohol, an alkyd can be prepared that has superior water
resistance end improved drying time to the tung o0il containing alkyd
Rezyl 113 which is specified in P-27-b. This is shown in the case of
£R%-3-1, AR%-0-2, AR2-0-2 and ARB~-0-2. If pentaervthritol were used
it would necessitate using fatty acids as a raw product rather than
oil.

48, Of the glycerol alkyds using oils as the starting product,

AR19-0-2 made from RD-43-26 and AR23-0-2 made from T-H o0il, appesared
the best in the firnal nrimers dbut did not nearly equsal in performance
the z2lkyds made from dehydrated castor fatty acids and pentaerythritol.

= 10 =



CONCLUSICIS AND RECOMMENDATIONS

49. From the final data in Table VII, it is found that AR8-0-2 and
AR8-1-1, AR3-0-3 and AR3-3-1, AR2-0-5 and AR4-5-1 showed the best re-
sults when ground into a primer as a substitute for Rezyl 113, All
of these alkyd resins seemed to equal the control formula in most re-
spects. However, since the control formula failed the test in water
resistance and, likewise, all the substituted primers failed this same
test, it was decided that further work should be done on grinding to
find the best method for both the control and the substituted resins.
As soon as this work has been completed with the above resins, a
sample of each primer will be sent to the Vaval Air Experimental
Station at Philadelphia for testing; and another report will be made
describing the resulsts.

30. In like manner, the dispersion resin DR7-0-2, made from Bsskol
0oil, gave the best results when substituted for BK-3962 in the AN-TT-
P-g5e4 formulation.

51. From the above data the following conclusions have been drawm:

(a) it is possible to make a tung oil free alkyd resin from de-
hydrated castor fatty acids with pentaerythritol as the polyhydric
alcohol which will exceed Rezyl 113 in fast drying and water resistance.

(o) A small amount of furylacrylic acid in the formulation in-
creases hardness of the film and gives a faster dry.

() It is possible to introduce up to 135 linseed fatty acids along
with the dehydrated castor fatty acids with pentaerythritol as the
polyhydric alecohol without slowing up the drying time too much.

(a) Pentaerythritol alkyds are definitely better in water resistance
and drying time than glycerol alkyds which have the same composition
other than the polyhydric alcohol.

(e) Substitution of a treated linseed oil for tung oil in dispersion
resins shows promise and more work should be done in this direction.

b2, It is recommended that further development be done on alkyd
resins using pentaerythritol as the polyhydric alcohol with dehydrated
castor fatty acids until the best condition possible for producing them
is found. It is necessary that this be done since this is a new type
of alkyd resin which should be explored thoroughly before it is
attempted to put it into production. It is also possible that they may
be applicable to Navy specifications other than zinec chromate primer.
Also, further work should be carried out on grinding the materials to
determine the best method possible.
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APPEIDIX A
AR6~0-1

Raw Materials:

48.0g Anhydroenoheptite .2 mols + 109 excess
44,4z Pathalic anhydride 3 "
112.0g Dehydrated castor fatty acids .4

27.52 Furyl acrylic acid .2

232.0 Total

The material was placed in a reacting setup as described in paragraph
23, cooked by solvent method.

Cooking Log: Time Temp. Ho0
10:40 Start =
10:44 125° C 1st drop
10: 47 150° ¢ 3.0 cc
11:00 1807 C 135 "
11:15 190° C l4.0 "
11:45 189° C 6.0 "
12:15 200° © 17.1 "
12:45 200° C 17.5 ¥
2:00 208° C 20.0 "

The color was becoming dark and it looked as if there was some sort
of decomposition taking place within the reaction.

Acid Value:
56.81
56.52
.29 6.8 cc = A.V. - 129.0

This acid value showed that the esterification was not taking place
properly.

Added 8 g more anhydroencheptite

Time Temp. Ho0
3:00 208° C 22 cc
4:00 208° C 2z "

The color was becoming darker and the reaction did not seem to be go-
ing rizht. It was concluded that the anhydroencheptite was decompos-
ing within itself,

Produect Discarded

Appendix 4, Page 1



AR7-0-1

Raw Materials:

74.8 g Pentaerythritol .5 mol + 8% excess
111.0 g Phthalic anhydride 75 .
92.4 g Dehydrated castor fatty 36 W
acids (Castung Special)
23,0 g Furyl acrylic acid 16 ¢

301.2 g Total

The material placed in a reacting setup as described in paragraphs
22 and 23%. Cooked by solvent method.

Cooking Log: ~ Time Temp Hp0
10:00 Start -
102230 170° ¢ 1lst drop
10:30 170° ¢ 4.0 cc
10:45 170° ¢ 6.5 ¥
11:00 170° ¢ g8.c *
11:15 170° ¢ 3.0
11:45 170° ¢ 11.0 M
12:15 172 € 1z.0 *
12:45 1722 ¢ 13.0 *

1:15 190° ¢ 14.0 *
1:45 195° C 6.0 "
2118 195° ¢ 120 "

A V. - 58.6 sample 2:30

Product jelled was discarded

Appendix A, Page 2



AR8-0-1

Raw Materials:

74.8 g Pentaerythritol .5 mols + 8% excess
111.6 g Phthalic anhydride 75 F
83.2 g Dehydrated castor fatty 30 0

9
23.
301.8

acids (Castung Special)

Linseed fatty acids .03
Furyl acrylic acid .16
Total

The material waes placed in a reacting setup as described in varagraphs

22 and 23. Cooked by solvent method.
Cooking Log: Time Temp.
9835 Start heating
g:42 140° ¢
10:00 160° C
18:15 160° C
10:30 160° C
10:45 160° C
11:00 160° C
11:35 200° C
11:30 203° ¢
11:45 205° ¢
12:00 2052 6
Very heavy at this 12:15 205° C

time

Thinned with 250 g xylene =
Final acid value (thinned) -
Driers added: -

Viscosity - Very heavy Zg+

1st drop
3.0 cc

6:5 "
"

L] L " & g

VWO DWDWOoODWO

B e e
© 0~ U W W o

solids 53%
35

0.3% Pb
.08% Co.

Appendix A, Page 3



AR9-0-1
Raw Materials:

74.8 g Pentaerythritol
111.6 g Phinalic anhyéride
73.9 g Deny: rated castor fatty
acids (Castung Special)
18.5 g Linseed fatty acids
23.0 g Furyl acrylic acids

— T

201.8 g Total

.5 mel + 87 excess
Jig W
26 "

Q7
.16

The material placed in a reacting setup as described in paragraphs

22 and 23. Cooked by solvent process.

Cooking Log:

Time Temp. HxO
2:30 Start -
2:40 175% lst drop
2:45 212° ¢ 4,0 cc
3:00 205° C 9.0 M
3115 220° ¢ 14,5 1
3:30 235% ¢ 18,5 *
3145 215° ¢ 19,7 "
Becoming very heavy 4:00 220° C 22,0 ¥

Thinned with 279.8 g xylene to
Final acid value (thinned) -

Driers added:

give 507 solids.,
22.6

.35 Pb
.03% Co

Viscosity - very heavy Zg+

Appendix A, Page 4



AR10-0-~1

Raw Materials:

74.8 g Pentaerythritol .5 mol 4+ 8% excess
111.6 g Phthalic anhydride 2 L
73.9 g Dehydrated castor fatty 26 !
acids (Castung Special)
18.5 g Linseed fatty acids @y r
23.0 g Furyl acrylic acid 16 M

301.8 g Total
All ingredients except the phthalic anhydride were placed in the re—
acting setup as described in paragraphs 22 and 23. Cooked by the
solvent process.

Cooking Log of initial esterification:

Time Temp. Ho0
10:30 Start. -
10:45 200° ¢ 3.0 cc
1E$15 200° ¢ 6,0 1
12:35 190° ¢ 1%
Acid Val. 5-8 1:00 210° ¢ 9.0 *©
Sample 2:15 added the phthalic anhydride
2130 176° ¢ Lo M
2:45 190° C 11,5 =
3215 1958° ¢ 13.7 "
3:30 195° ¢ 15,0 ¥
Acid Val. 49. 4:15 205° ¢ 8.5 *

Sample
Acid value was too high. It was concluded that this method was

unsatisfactory.

Product Discarded

Appendix A, Page 5



AR11-0=-1

Raw Materials

100.0 g Dehydrated Castor acids .36 mols.
(Castung Special)
79.9 g Phthalic anhydride .54
56.3 g Pentaerythritol 8 0
2%6.2 g Total

These materials were placed in a reaction setup as described in para-
graphs 22 and 23. The inert gas method was employed using CO5 as gzas.

Cocking Log:

Time Temp
10:00 Start
10: 30 160° C
11:00 190° C
11:30 190° C
12:00 200° C
12:30 205° C

1:00 205° C

Acid value 74 sample 1:30 205° C

2:30 205% C

JELLED

Product Discarded

~

Appendix A, Page 6



AR12-0-1

Raw Materials:

100.0 g Dehydrated castor acids .36 mols
(Castung Special)
100.0 g Linseed fatty acids 36
53.3 g Phthalic anhydride .36 M
56.3 g Pentaerythritol .36 " 4 15% excess

309.6 g Total

The material was placed in a reacting setup as described in paragraphs
22 and 23. The inert gas method wes employed using COp as gas.

Cooking Log:

Tine Temp.
8:20 Start
8:30 170° C
8:45 180° C
Acid value 72.2 sample 9:30 180° C
9:45 186% C
Acid value 52.2 sample 10:30 200° C
Acid value 31 sample 11:30 220° C
Acid value 13 sample 2:00 220° C

Thinned with 200 g xylene
60% solids

Final acid value (thinned) 5.8

Drier added: 0.3% Pb
.02% Co

Viscosity - C

Appendix A, Page 7



AR13-0-1

Raw Materials:

100.0 g Dehydrated Castor fatty

acids (Castung Special) .36 mols
50.0 g Linseed fatty acids 18 N
60.6 g Phthalic anhydride .45 "
56.3 g Pentaerythritol .36 " 4+ 15% excess

266.9 ¢ Total
These materials were placed in a reacting setup as described in
paragraphs 22 and 23. The inert gas method was ermployed with COg
as the gas.

Cooking Log:

Time Temp.
9:20 Start
9:28 175° ¢
10:00 190° C
Acid value 65 sample 10:30 195% C
11:00 210° ¢
Acid value 23 sample 1115 220° C
Acid value 7 sample 2:30 220° C

Thinned to 60% solids with xvlene

Final acid value (thinned) L 4.2

Viscosity - U~V

Drier added - .3 Pb
.03% Co.

Appendix A, Page 8



AR14-0-1

Raw Materizls:

paragraphs 22 and 23.

as the gas.

Cooking Log:

100.0 g Dehydrated Castor fatty
acids (Bakers 403)
25.0 g Lingeed fatty acids
72.3 g Phthalic anhydride

56.3 g Pentaerythritol
254.6 g Total
These materials were placed in a reacting setup as described in

A,V, 58.4 sample

Began to jell

Time

9:05
9:30
10:00
10230
11:00
11:30
12:00
12:30
1:00
1:30

Te

.36
.09

.49
« 36

Start

150°
175°
180°
180°
200°
200°
200°
220°
220°

Thinned to 50% solids with xylene

Final acid value (thinned) 14

Viscosity

Drier added

- very heavy Zg+

-

.3% Py
.OSﬁ Co.

aaaaaaaaa

+ 15% excess

The inert gas method was employed with COp

Appendix A, Page 9



AR15-0-1

Raw Materials:

100.0 g Dehydrated Castor Fatty
acids (Bakers 403)

33.6 g Linseed fa

tty acids

71.0 g Phthalic anhydride
56.3 g Pentaerythritol

260.9 g Tetal

- 36

.12
.48
.36

+ 15% excess

These materials were placed in & reacting setup as described in para-
graphs 22 and 23. The inert gas method was employed with CO5 as the

gas.
Cooking Log:
Time

9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:320
1:30
2:30
3:00
Acid value 22.9 sample 3:30

Thinned to 50% solid with xylene

Final acid value

(thinned) 11.5

Viscosity - U-v

Drier added -

.3% Pb
.03% Co.

Temﬁ.

Btart
155°
175°
175°
175°
175°
1759
180°
190°
205°
205°
210°

GQaOoQaaaaaa

Lpnendix A, Page 10



AR16-0~1

Raw Materials:

67.2 g Dehydrated Castor acids .24 mols.
(Castung Special)
16.5 g Furyl acrylic acid A2 0
33.6 g Linseed fatty acids <A
71.0 g Phthalic anhydride .48 H
56.4 g Pentaerythritol .36 " 4 15% excess

244,7 g Total

The materials were placed in a reacting setup as described in para-
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. HgO over
10:10 Start -
10:30 143° ¢ 1st drop
10:45 165° © 5.4 ¢cc
11:00 184° ¢ 8.0 "
11215 185¢ © 12.0 #
11:30 190° ¢ 14.0 0
11:45 196° C 1.0 *®
12:00 205° C 7. "
12:15 200° C 17,56 1
12:30 206° C 8.2 "
12:45 206° C 19,2 "
1:00 2122 @ 9.2 ™
1:30 220° ¢ 20.0 M

Thinned to 60% solid with xylene

Finzl acid (thinned) - A.V. 21.5

Viscosity - U-v
Dried added: - .35 Pb
.03% Co.
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AR17-0-1

Raw Materials:

67.2 g Dehydrated castor fatty .24 mols
acids (Castung Special)
16.5 g Furyl acrylic acid g M
33.6 g Lingeed fatty acids a2 ¢
71.0 g Phthalic anhydride .48 1
48.6 g Glycerin .48 " 4 10% excess

236.9 Total

The materials were placed in a reacting setup as described in para-
graphs 22 and 23. The solvent method of cocking was used.

Cooking Log:

Time Temp, Ho0
9:35 Start -
9:45 140 ¢ -
10:00 T97 B 4.4 cc
10:15 186° C 10,0 *
10: 30 194° ¢ 14,0
10:45 195° ¢ 6.5 "
11:00 197° ¢ 17,5 "
11:15 201° & 18,7
11:30 204° ¢ 19.4
12:00 201° ¢ 20,0
12:30 210° ¢ 21.0 ¥

Thinned to 60% solids

Final acid value (thinned) - 16.5

Viscosity - H

Drier added: -~ .3% Pb
.03% Co.
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AR2-0-2

Raw Materials:

2%34.6 g Pentaerythritol I.5 mols + 15% excess
222.0 g Phthalic anhydride 1.5 ¥

128.0 g Puryl acrylic acid L.a #
560.0 g Dehydrated castor fatty 2.0 "

acids
1154.6 g Total

The materials were placed in a reacting setup as described in para-~
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp, HEoO over
8.40 Start -
9.05 160° C lst drop
9:15 162° C 7.0ce
9:30 166° C 16.0"
9:45 174° C 30.0"
10:00 180° C 7.0
10:30 178° © 43,0"
11:00 185° ¢ 50.0"
11:30 180° C 51.00
12:00 184° C 55.,0M -
12330 185° ¢ 59.0"
1:00 198° C 61.,0%
1:30 195° ¢ 63.0"
2:00 200° ¢ 64 ,5%
2:30 202° ¢ 86.0"
3:00 204° ¢ 68.6"
3:30 204° ¢ 69.0"

Thinned to 60% selids with 726 g xylene
Final acid value (thinned) -~ 15,9
Viscosity - 0

Driers added: -~ 3% Fb
.03% Co.

Appendix &, Page 13



AR2-0-3

Raw Materialg:

234.6 g Pentaerythritol 1,5 mols + 15% excess
222,0 g Phthalic Anhydride 1.5 *
138.0 g Furyl Acrylic acid T 00
860.0 g Dehydrated castor fatty 2l

acid (Castung Special)
1154.86 =z Total

The material was placed in a reacting setup as described in para-
graphs 22 and 2%. The solvent method of cooking was used.

Cooking Log:

Time Temp. H20 over
g:120 Start -
9:40 168° C 1st drop
10:00 168° C 16.0 cc
10:15 ie8° C 26.0 1
10:30 170° C 32.8 ¥
10:45 176° C 38.5 "
11:00 180° C 43,0 "
11:15 188° ¢ ar.5 "
11:45 190° € 58.0 ¢
12:15 198° ¢ s8.0 "
12:45 212° ¢ B30
1415 2l6° C 67.0 ¥
1:45 222° C 69.0 "
1:55 222° C 3.0 M
Heat off.

Thinned to 60% solids with 726 £ Xylene
Final acid value (thinned) - 15.9
Viscosity - 0

Drier added: - 3% Py
.03% Co.
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AR3-0-2

Raw Materiagls:

158.7 g Pentasrythritol 1 mol + 15% excess
222.0 g Phthzlic anhydride i
280.0 g Dehydrated castor fatty 1.0 M

acids (Castung Special)
660.7 g Total

This material was placed in a reacting setup as described in para-
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. HoO over
8:25 Start -

8:50 1%0° ¢ 1lst drop
9125 225° C 27 cc
9155 220° © 35 "
10:00 Foamed badly shut down and ran acid value.

Acid value 40.
Introduced enough solvent to reduce to follow-
ing temperaturs.

10:40 150° ¢ 35.2 ce

11:30 150° ¢ 36,0 *

12:30 150° C 36.2 *
Heat off,

Thinned to 60% solids with xylene

Final acid value (thinned) - 20.8

Viscosity (very heavy) - 76+
Drier added: - 3% Py
.03% Co.
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ARZ~-1-1

Raw Materials:

140.0 g Dehydrated castor fatty 5 mol
acids (Castung Special)
74,0 g Phthalic Anhydride «5 9
60.9 g Pentasrythritol .37 " 4+ 15% excess

274.9 g Total

This material was placed in a reacting setup as described in paragraphs
22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. Ho0 over
10:00 Start -
10:20 200° C 4 cc
10:40 230° C 14 *
11:15 220° ¢ g *®
A, V. 46 sample 12:30
Jelled
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AR3-2-1

Raw Materials:

140.0 g Dehydrated castor «5 mol
fatty acids
74.0 g Phthalic anhydride 5
80.9 g Pentaerythritol .37 " 4 156 excess

274.9 g Total
This material was placed in a reacting setup as described in para-—
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp, H20 over
1:10 Start -
1:25 190° C 1st drop
1:35 210° ¢ 12.0cc
2:10 210° ¢ 14.0 "
33100 215° ¢ 6.6 ¥
Acid value 25.3 sample 3:15 215° G 16.7 4
3330 160° C 7.0 "
3:45 160° ¢ I7.0 "

Thinned to 609 solids with xylene
Viscosity =~ iy
Final acid value (thinned) - 12.8

Drier added: - .3% Pb
.03% Co.
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AR2-0-4

Raw Materials:

117.0 g Pentaerythritol .75 mols + 15% excess
111.0 g Phthalic enhydride 25 N
69.0 g Furyl acrylic acid S5 W

280.0 g Dehydrated castor fatty 1.0
acid {Castung Special)
577.0 g Total

This material was placed in a reacting setup as described in para-
graphs 22 and 2%. The solvent method of cooking was used.

Cooking Log:

Time Temp. ggg
10:20 Start -
11:00 180° C 1st drop
11:30 195° ¢ 19.0ce
11:45 195° ¢ 24.0 1
12:00 195° ¢ 26,5 "
12:15 195° ¢ 27,5 "
12:30 195° ¢ 28,5 M
12:45 195° ¢ 29.25"
1:00 195° C 30.00%
A 195° ¢ 31.00M
1:20 195° ¢ 31,504
1:45 195° C 32.00"
2:00 195° ¢ 225 4
2:15 195° ¢ 32.75"
2:30 195° ¢ 38.26%
2145 195° C 33.75"
3:00 i95° C 34,004
3315 195° C 34,5 1
3330 195° ¢ 5.0 ®
Acid value 24 sample  3:45 215° ¢ 35.56 "
4:00 220° ¢C 36.0 ¥

Heat off
Thinned to 60% solids with xylene
Final acid value (thinned) - 12,2
Viscosity - 0

Driers added: - .3% Pb
.03% Co.
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AR18~-0-

Raw Materials:

222,0 g Phthalic anhydride 1.5 mols
96.6 g Glycerine 1.0 ® + 5% excess
264.,0 g Dryinol oil .34 1

0.5 g Litharge
583.1 g Total

of these materials,
264.0 g Dryinol oil
61.6 g Glycerine
0.5 g Litharge

were placed in a reacting setup as described in paragraphs 22 and 23
and alcoholized to the monoglycerides as deseribed in paragraph 25.

Cooking Log: (Preparation of monoglyceride)

Time Temp.

10:55 Starst

11:20 220° ¢

12:20 220° C - Sample slightly cloudy with
2:1 HeQH

1:20 220° C - Sample clear with 2:1 MeOH

To the monoglyceride was added:

35 g Glycerine
222 g Phthalic anhydride

The cooking wes then continued by solvent method as described in para-
graphs 22 and 23.

Cooking Log: Time Temp. Ha0
1:15 160° C -
1:30 188° ¢ 7 o0
2:00 200° C 1z "
A.V. 74 Sample  2:07 218° C 16
2:13 Jelled
Discarded
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AR19-0-1

Raw Materials:

222.0 g Phthalic anhydride
96.6 g Glycerine

264.0 g Bakelite RD-43-26 o0il
0.5 g Litharge

—

583.1 g Total

Of these materials,

264.0 g Bakelite RD-43-26 o0il
€6l.6 g Glycerine
0.5 g Litharge

1.5 mols
1.0 " 4+ 5% excess
.34

were placed in a reacting setup as described in paregraphs 22 and 23
and alcoholized to the monoglyceride as described in paragraph 25.

Cooking Log of Alcoholysis:

Time Temp.
10:25 Start
10:45 220° ¢
12:45 210° ¢ -

To the monoglyceride was added:

222.0 g Phthalic anhydride
35.0 g Glycerine

The cooking was then continued by the solvent
raragraphs 22 and 23.

Very heavy

=]
fare
=]
[}

Temp,
120°
180°
218°
220°
225°
225°

=

!\JE\JI—'!—'{—'C\J
O 51 O
OQ&OU\UT
QaQaaad

Thinned to 60% solids with xXylene

Final acid value (thinned) - 28

Ho0 over

Sample clear in 2:1 MeOE

method as described in

Egg

1 ce
14
20 ®
22 ]
23 i

8

Viscosity - Zg+
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AR19-0-2

Raw Materials:

222.0 g Phthalic anhydride
96.6 g Glycerine

264.0 g Bakelite RD=43-26 oil
0.5 g Litharge

583.1 g Total

Of these materials,

264.0
61.6
0.5

g Bakelite RD-43-26 oil
g Glycerine
g Litharge

1,5 mols
1.5 "
.34 "

+ 5% excess

were placed in a reacting setup as deseribed in paragraph 22 and
alcoholized to the monoglyceride as described in paragraph 25.

Cocking Log of Alcoholysis:

Time Temp.
8:10 Start
8:45 200° C
10300

To the monoglyceride was added:

222.0 g Phthelic anhydride
35,0 g Glyceride

200° C - Sample clear in 2:1. MeOH

The cooking was then continued by the solvent method as deseribed in
paragraphs 22 and 23.

Cocking Logs

Time Temp,
10:25 140° C
10:45 180° C
11:00 190° G
11:156 190° ¢
11:30 120° C
11:45 190° C
12:00 190° C
12:15 190° C
1:00 160° C

Heat off

Thinned to 60% solids with xylene
Final acid value (thinned) - 10.8
Viscosity - L

Drier added: - ,3% Po

.03% Co.
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AR20-0-1

Raw Materials:
222.0 g Phthalic anhydride 1,
96.6 g Glycerine 1
264,0 g Bakelite RD-43-27 oil
0.5 g Litharge

—Y.2 g
583.1 g Total

5 mols
0 " 4+ 15% excess

Of these materials,

264,0 g Bakelite RD-43-27 oil
61.6 g Glycerine

were placed in a reacting setup as described in paragraph 22 2nd
alcoholized to the monoglyceride as described in paragraph 25.

Cooking Log of Alcoholysis:

Time Temp.

9:20 Start

9:40 200° C

11:00 210° C - Sample not clear in 2:1 MeOH
11:30 210° C - Sample plear in 221 MeOH

To the monoglyceride was added:

222. g Phthalic anhydride
35. g Glycerine

The cooking was then continued by the solvent method as described in
paragraphs 22 and 23.

Cooking Log: Time ' Temp. Hz20
12:50 Start -
1:10 180° C 2.5 cec
1:20 190° C 0.0 "
1:45 182° C 40"
2:00 184° ¢ 6.0 *
2:15 184° ¢C 18,0 ¢
2:30 184° ¢ 190 #
2:45 170° C 19,5 ¢
3:00 170° © 30,0 v
3:156 160° C ‘30,5 0
3:30 160° C 20.8 ®
3345 180° C 2l.on
3:55 Heat off
Thinned to 60% solids with xylene
Final acid value (thinned) - 34.5
Viscosity very heavy - Zg+

Discarded because of high acid value
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AR20-0-2
Raw lMaterials:
Phthalic anhydride

Glycerine
Bakelite RD-432-27 oil

0g Uy (3 0y (0

Of these meterials,
264.0 g Bokelite RD-43-27 oil
61.6 g Glycerine
0.5 g Litharge

1.5 mols
1.0 ¥

+ 15% excess

were placed in a reacting setup as described in paragraph 22 and
alcoholized to the monoglyceride as described in varagraph 25.

Cooking Log of alcoholysis: Time
8:05
8:25
9:00

9:35

To the monoglyceride was added:
222.0 g Phthalic anhydride
35.0 g Glycerol

Temn.

Start

21c0° ¢

220° C

220° C - Sample clear with
2:1 MeQH

The cooking was then continued by the solvent method as described in

paragraphs 22 and 23,

Cooking Log: Time Terp.
9:55 -
10:20 180° ¢
10:35 180° C
10:50 180° C
11:05 180° C
11:20 180° ¢
11:45 180° ¢
12:00 180° ¢

Began to foam 12:15 180° C

badly

Heat off

Thinned to 60% solids with xylene

Final acid value (thinned)
Viscosity

—

28.5
L

Discarded because of high acid value
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£R21-0-1

Materials:
222,0 g Phthalic anhydride
96.6 g Glycerine
264.0 g Falkwood o0il
0.5 g Litharge

583.1 Total
Of these materials,

264,0 g Falkwood 0il
1.6 g Glycerine

0.5 g Litharge

6
6

1.5 mols
1.0 " &+ 5% excess

were placed in a reacting setup as described in paragraph 22 and
alcoholized to the monoglyceride as described in paragraph 25.

Cooking Log of alcoholysis: Time
9:056
10:05
10145

To the monoglyceride was added:

222 g Phthalic anhydride
35 g Glycerine

Temp,

240° C

220° C

220° C ~ Sample clear in
2:1 HMeOH

The cooking was then continued by the solvent method as described in

paragraphs 22 and 23.

Cooking Log: Time Temp.
11:05 Bfart

11320 180° ¢

11:35 180° ¢

1150 180° ¢

12:05 180° ¢

12:15 190° C

12:30 200° ¢

1:00 Jelled

Discarded

Appendix A, Page 24



AR21-0-2
Raw Materialsgs

222.0 g Phthalic anhydride

96.6 g Glycerine

264.0 g Falkwood oil

0.5 g Litharge

583,1 ¢ Total
Of these materials,

264.0 g Falkwood oil
61.6 g Glycerine
0.5 g Litharge

1.5 mols
1.0 " + 5% excess

were placed in a reacting setup as described in paragraph 22 and
alcoholized to the monoglyceride as described in paragraph 25.

Cooking Log of alcoholysis: Time
9:30
9150
10:30
11:10

To the monoglyceride wes added:

222.0 g Phthalic anaydride
35.0 g Glycerine

Temp.

222° ¢

210° C

210° C - Sample clear
in 2:1 MeOH

The cooking was then continued by the solvent method as described in

paragraphs 22 and 23.

Cooking Log: Ter

12:45 2002 C

1:00 180° C

1:15 180° C

1:30 180° C

1:45 180° C

2:00 180° C

Acid value 67 sample 2:15 210° ¢
Very hesvy, much 2:30 180° ©

foaming
Heat off

=
{oH
=
tu]

HoQ over
3 cg
12 0
14 v
16 ¥
17 o
19 "
21 #

Thinned to 60% solids with xylene

Final acid value (thinned)
Viscosity

Discarded

40.5
Zg+
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AR22-0-1

Raw Materials:

222,0 g Phthalic Anhydride 1,5 mols
96,6 g Glycerine 1.0 * 4 5% excess
264.0 g G.F. oil 34 1

0.5 g Litharge
583.1 g Total

Of these materials:

264,0 g G.F. 0il
61.6 g Glycerine

were placed in a reacting setup as described in paragraph 22 and
alcoholized to the monoglyceride as described in paragraph 25.

Cooking Log of alcoholysis: Time Temp,

9:25 Start

9:45 200° C

10:20 230° C

11:45 220° 0 - Sample cloudy in
2:1 MeQOH

12716 220° C - Sample clear in
2:1 MeQOH

To the monoglyceride was added:
222.0 g Phthalic anhydride
35,0 g Glycerine

The cooking was then continued using the solvent method as described in
paragraphs 22 and 23,

Cooking Log: Time Temp. Hz0
12:35 Start -
12:45 195° ¢ 5 o
1:00 195® C 14
13d5 ig5° ¢ 1g
1:30 195° C 22 "
1:45 195° C 24
Sample - 2:00 195° C 26 "
2:50 198° ¢ 2n 4
Thinned to 60% solids with xylene
Final acid value (thinned) - 15.0
Viscosity - Z+
Drier added: - 0.3% Pb
.03% Co
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AR23~0-1

Raw Materials:

222.0 g Phthalic anhydride 1.5 mols
96.6 g Glycerine 1.0 * 4 5% excess
264.0 g Armours T-H oil .34 "

0.5 g Litharge
583.1 g Total

Of these materials,

264,0 g Armours T-H oil

61.6 g Glycerine

were placed in a reacting setup as described in paragraph 22 and
alcoholized to a mono-glyceride as described in paragraph 25.

Cooking Log of the alcoholysis:

Time
9:30
9:40
10:25
11300
12:20

To the monoglyceride was added:

Temp.

Start

220° ¢

215° ¢

215° C Sample cloudy with 2:1 MeOH
215° C Sample clear with 2:1 MeOH

222.0 g Phthalic anhydride

35.0 2 Glyecerine

The cooking was then continued using the solvent method as described

in paragraphs 22 and 23.

Cooking Log: Time Temp. H20
12:35 Start -
12:50 170° ¢ 3.cc
i B 5 180° ¢ 12.8 "
1:30 182° C 6.6 ¥
1:50 182° ¢ 180
2:00 182° C 18,5 1
2:15 210° ¢ 20.5 *
2:30 210° ¢ 21.5 ¥
AV, 21 - Sample 3:00 210° ¢ 22,5 1
3320 210° ¢ 24,5
Heat Off

Thinned to 60% solids with xylene

Final acid value (thinned)

Viscosity
Drier added:

- 9.2

- T4

- 0.3% Py
.0%% Co.
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AR28~0-1

An attempt to prepare a mixed pentaerythritol, glycerol alkyd, from de-
hydrated castor oil by alcoholizing to the monocester with pentaerythritol,

Raw Materials:

293.0 g Dehydrated Castor 0il

(Bakers Special)
234.6 g Pentaerythritol
222.,0 g Phthalic anhydride
0.5 g Litharge
750.1 2 Total

Of these materials:

.33 mol

" 4+ 15% excess

1.5
1.5

»

293.0 g Dehydrated Castor 0il (Bakers Special)

90.6 g Pentaerythritol
0.5 g Litharge

were placed in a reacting setup as described in paragraph 22 and
alcoholized to a monoester as described in paragraph 25.

Time
9350
10:05
103186
To the monoglyceride was added:
222 g Phthalic anhydride
144 g Pentaerythritol

Cooking Log of alcoholysis:

The cooking was then continued using the
paragraphs 22 and 23.

Temp.

Start

198° ¢

218° C Sample clear in 2:1 MeCH

solvent method described in

Cooking Log: Time Temp, Ho0
X205 Start P
11:20 182° ¢ lst drop
11:30 185° C 4 cc
12:10 179° ¢© 10,5 *
12:30 180° ¢ 13 "

1:00 190° ¢ 16 b
1:30 180° C 1%.75"
2:00 180° ¢ 195 P
2:30 180° C 22
2:00 185° C 23 "
3:15 185° C SR
3¢50 235° C 24,5 "
4:00 240° ¢ 2.0 "

Heat off. Thinned to 60% solide with 454

g xylene,

A solid kicked out when the alkgd was thinned and when filtered out

amounted to about 200 g material.

Evidently the pentaerythritol would

not alcoholize properly along with the glycerine, but reacted separately

with the phthalic anhydride and fatty acids.

the chain with the rest of the glyceride,
thinned.,

Since it was not linked in
1t kicked out of solution when
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AR29-0-1

Preparation of a glycerol alkyd from Atlas Powder K 0il. This oil was
known to be a sorbitol ester therefore a molecular weight had to be run
to determine the amount of glycerine to use in order %o carry out the
alcoholysis, The experimentally dstermined moleecular weight was 987
for "K" o0il. On this basis the following formula was set up.

Raw Materials:

329.0 g Atlas Powder PK" oil .33 mol
101.0 g Glycerine 1.0 " 4 10% excess
222.0 g Phthali¢ anhydride 1,5 ¢

0.5 g Litharge
652,56 g Total

Of these materials,
329.0 g "E" oil
61.3 g Glycerine
0.5 g Litharge
were placed in a reacting setup as described in paragraph 22 and
alcoholized to a mixed mono-esiter as deseribed in paragraph 25.

Cooking Log of alcoholysis: Time Temp.
9:10 Start
9230 210° C
1:00 218° C Sample clear in
2:1 MeOH

To the mixed mono-ester was added:
222,0 g Phthalic anhydride
33.9 g Glycerine

The cooking was then continued using the solvent method zs described
in paragraphs 22 and 23.

Cooking Log: Time Temp. Ho0 over
10:25 Start ; e &
10:35 180° C Ist drop
10250 218° ¢ B.5 c¢
Y315 218° C 2.5 "
11:45 218° ¢ 2a,5 "
Visc. H at 60% - Sample 12:00 218° ¢ 25.5
12:10 218° ¢ 26.5 "
Thinned to 60% solids with 384 g xylene
Final acid value (thinned) - 15,8
Viscosity - U=V
Drier added - 0.3% b
.03% Co
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AR3-0-3
Raw Materials:

635.8 g Pentaerythritol 4 mols + 15% excess
888.0 g Phthalic anhydride 6,0 "
1120.0 g Dehydrated castor fatty acids 4,0 "
(Castung Special)
2643,8 g Total

This material was placed in a reacting setup as described in paragraphs
22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. H-0 over
10:00 Start -
11:00 158° C lst drop
11:25 165° ¢ 10 cc
11:30 170° C 40 "
12:00 178° C go "
12:35 172% ¢ 95 "

1:00 178° ¢ 06 "

1:30 178° C 113 "

2:00 195° C 122 ¥

2:30 205° C 13z "

3:00 205° ¢ 143 "

3315 2058° C 147,5"

Thinned to 60% solid with 1649 g xylene

Final acid value (thinned) -~ 27

Viscosity very heavy - g+

Drier added: - 0.3% Pb
.03 Co.
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AR12-1-1

Raw Materials:

700.0 g Dehydrated castor fatty 2.5 mols
acids {Castung Special)

700.0 g Linseed fatty acids 2.5 ¥
373.0 g Phthalic anhydride g:n M
395.0 g Pentserythritol 2.5 " 4+ 15% excess

2168.0 g Total

This material was placed in a reacting setup as described in paragraphs
22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. Hp0
F1430 Start -
11:50 160° C lst dropp
1210 18n° ¢ 30.0 cc
12:35 192° ¢ 66.0 "
30 215° € 98,0 "
1:30 205° C 105,0 "
2:15 205° C Pl o
2:45 208° ¢ 117.0
3145 208° C 21,0 ¢
Visc. A at 60% 4:15 250° ¢ 127.0 "
solids - Sample
4:45 250° ¢ 120.0 "
Heat off

Thinned to 60%) solids with 1355 g xylene

Acid value thinned -~ 5

Vigcosity - B
Drier added; - 3% Py
. 03{1‘ CO -
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AR4-0-2

Raw Materials:
800.0 g Dehydrated Castor Acids 2.85 mols
(Castung Special)
320.0 g Linseed fatty acids 312 #
625.0 g Pentaerythritol 4,0 " + 15% excess
592.0 g Phthalic anhydride 4.0 "
233%.0 g Total

]

-

This material was placed in a reacting setup as described in para-
graphs 22 and 23. ‘The solvent method of cooking was used.

Cooking Log:

Time Temp. EEQ
8:00 Start -
9:05 155% ¢ 1st drop
9:15 175¢ C 15 cc
9:30 190° C 40 0
10:00 190° C g5
10: 30 200° C 101 ¢
11:00 198° C 111 ¢
11: 30 205° C 119 0
12:30 210° ¢ 135 "
1:20 210° ¢ 138 ¥
2: 30 238° C 146
2:40 238° ¢ 148 ¥
Heat off

Thinned to 60% solids with 1410 g xylene
Final acid value thinned - 3.2

Drier added: .3% Py
.03% €o.
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ARB~0-2

Raw Materials:

597.4 g Pentaerythritol

78l.2 g Phthalic anhydride

576.1 g Dehydrated castor fatty
acids (Castung Special)

64.4 g Linseed fatty acids
161.0 g Furyl acrylic acid
2180.1 g Total

3.5 mols + 23% excess
5.28 "
2.06 *

.28 "
Lady ®

These materials were placed in a reacting setup as described in para-
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp.
8:30 Start
9:05 1582 C
9:30 158° ¢
10:00 160° C
10:35 184° C
11:00 195° C
11:30 138° C
12:05 185° C
1:00 195° ¢

Heat off

B0

lst drop

21 cc

40 n

65 "

83 n
101,5"
110.0"
125.

Thinned to 607 solids with 1376 g xylene

Final acid value thinned - 31

Viscosity - Zg+

Drier added: - .35 Pb
.03% Co.
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ARS-0-2

—_—

Raw Materials:

597.0 g Pentaerythritol 3.5 mols + 23% excess
781.0 g Phthalic anhydride 5.25 ¥
517.0 g Dehydrated castor l.82 "
fatty acids (Castung
Special)
129.0 g Linsgeed fatty acids .49 "
161.0 g Furyl acrylic acids 1.2 ¥

2185.0 ¢ Total

This material was placed in a reacting setup as described in para-
graphs 22 and 23. The solvent method of cooking was used.

Cooking Log:

Time Temp. Ho0
8:15 Start -
9:10 152° ¢ 1st drop
9:30 162° C 21 cec
10:00 168° C 47
10: 20 174° C 65 "
11:05 190° C gp "
11:30 198° ¢ g7 "
12:00 198° C 108 "
12:30 198° C 118
1:00 210° G 12z M
Yil5 210° ¢ 127.564
Heat off

Thinned to 607 solids with 1355 g xylene.

Final acid value thinned - A.V. 26.5

Viscosity - Zg
Drier added: - .2 Pp
.03% Co.
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AR14-0-2

Raw Materials:

800.0 g Dehydrated Castor Acids 2.86 mols

(Castung Special)

200.0 g Linseed fatty acids 7L b

586.4 g Phthalic anhydride

450.8 g Pentaerythritol

2037.2 g Total

3.96 1
2.87 " 4 15%
excess

The mterial was placed in a reacting setup as described in para-
graph 23. The solvent process of cosking was used.

Cooking Log:

Time

9150
10:40
11230
12:05
12:30

1:00

2:00

3:00

3330

Temp,

Start
168°
380°
182°
190°
192°
198°
204°
204°

oo aoaaaa

Heat off

Ha0

32 cc
85 "
83 ]
91 H
o123 I
109 "
118.5"
123

Thinned to 60% solids with 1273,6 g of xylene

Final acid value (thinned)

Viscosity

Drier added:

b 16.3
- Zg+

- .3% Pb
,03% Co.
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AR15-1-1

Raw Materials:

800.0 g Dehydrated castor fatty 2.86 mols

450,1 g Pentaerythritol

2086.9 g Total

acids (Castung Special)
268.8 g Linseed fatty acids
568.0 g Phthalic anhydride

.96
3,84 M
2.88 " 4+ 15%

excess

The material was placed in a reacting setup as described in para-~
The solvent method of cooking was used.

graph 23.

Cooking Log:

Acid value
22.8 Sample

9:40
10:45
11:00
11:20
12:10

1:10

2:10

3:10

3250

4:00

Temp.

Start
170°
167°
174°
184°
190°
195°
195°
215°

OaaoaaoaaQ

215° ¢

Heat off

100 *
wr *
112 "

114 "

Thinned to 60% solids with xylene

Viscosity

- W

Final acid value (thinned) - 14.5

Drier added:

- .3% P
.03% Co.
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ARIE-0-2

Raw Materials:

537.6 g Dehydrated castor fatty 1.82 mols.
acids (Castung Special)
132.4 g Furyl acrylic acid .96 "
268.8 g Linseed fatty acids 96 *
568.0 g Phthalic anhydride 3.84 1
450.0 g Pentaerythritol 2,98 " 4+ 15%
excess

1956.8 g Total

The material was placed in a reacting setup as described in para-
graph 23. The solvent process of cooking was used.

Cooking Log:
Iime

11:15
11:50
12:20
12:50
1:20
2:20
3:30
3:40

Temp. ﬁgg

Heat on -

1707 6 1st drop
170° C 21 cec
180° C 39
204° C 63 M
210° C gL
205° © 95
205° C g5 ¢

Heat off

Thinned to 60% solids with 1314 g xylene

Final acid value (thinned) -~

Viscosity

Drier added:

24

x to y

.35 Pb
.03% Go.
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AR17-0-2

Raw Materials:

605.0 g Dehydrated castor fatty zcids

149.0 g Furyl acrylic acids
g Phthalic anhydride
447 .3 g Glyeerine
302.4 g Linseed Fatty acids
2142.7 g Total

[
°
o ¢
(93]

oo oy

mols
1

+ 12.3% excess

This material was placed in a rezcting setup ag deseribed in para-

graph 23.

The solvent method of cooking was used.

Cooking Log:

Time Temn.
10:25 Start
11:00 158* €
11:30 168¢ C
12:00 174° C
12:30 184° ¢

1:20 188° ¢

2:006 190° C
2:50 204¢ C

3:30 210° ¢
4:00 210° ¢

Hezt off

Thinned to 60% solids with 1314 g xylene

Final acid value (thinned) - 13.8

Viscosity - F.G.

Drier added: - %5 Pb
.03% Co.

H20

lst drop

29

62

8C
113
123
129
142.5
148.0

cc
it
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AR19-0-3

Raw Materials:

666.0 g Phthaliec anhydride 4.5 mols.
289.0 g Glycerine 3.0 " + 5% excess
792.0 g Bakelite RD-43-26 9 *

1.0 g Litharge
1748,0 g Total

0f these materials,

792.0 g RD-43-26
184.0 g Glycerine
1.0 g Litharge

were placed in a reacting setup as described in paragraph 23 and
alcoholized to a mono-glyceride as described in paragraph 25.

Cooking log of alcoholysist

Time Temp.
12:00 Start
12:30 200° C
1245 200° C
1:15 210° C
1:30 210° C - Sample clear with 2:1 MeOH

To the mono-glycerine was added:
666.0 g Phthalic anhydride
104.2 g Glycerine

The cooking was then continued by the solvent method as deseribed in
paragraph 23.

Cooking Log: Time Temp. Hz0
1:45 160° C lst drop
2:20 178° C 25 cc
3:00 188° C 45 "
3330 194° ¢ 56 "
4:00 210° ¢ g6 "
4:25 210° C 73 M

Heat off
Thinned to 60% solids with 1163 g xylene
Final acid value (thinned) - 24
Viscosity - R ‘
Drier added: - .35 Pb
.038% Co.

Appendix A, Page 39



AR22-0-2

Raw Materials:

866,0 g Phthalic anhydride 4,5 mols
278.8 g Glycerine 3.0 "
792.0 g G.F, o0il (DuPont) 1.07 "

1.0 g Litharge
1637.8 ¢ Total

Of these materials,
792.0 g G.F. oil
184.8 g Glycerine

vere placed in a reacting setup as described in paragraph 23 and
alcoholized to the mono-glyceride as described in paragraph 25.

Cooking Log of alcoholysis:

Time Temp.

11:00 Start

11:20 200° ¢

11:45 210° € - Sample cloudy with 2:1 MeQH
12300 210% ¢ - Sample clear with 2:1 MeOH

To the mono-glyceride was added:
666.,0 g Phthalic anhydride
105.0 g Glycerine

The cooking was then continued by the solvent method as deseribed in
paragraph 23,

Cooking Log: Time Temn. H20
1:35 Start -
2:00 168° C lst dron
2:320 185° ¢ 18 ce
3:00 190° C z5 &
3130 190° C 50 "
4:20 220° ¢ g9
Heat off
Thinned to 60% solids with 1126 g of xylene
Final acid value (thinned) - 23
Viscosity - T-U
Drier added: - W36 Pb
.03% Co
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AR23~1-1
Raw Materials:

666.0
303.0
792.0
1.0
1762.0

g Phthalic anhydride
g Glyeerine

g Armours T-E oil

g Litharge

g Total

Of these materials,
792.0 g T-H o0il
184.8 g Glyeerine

4.5 mols
1.0 ¢
.9 ]

+ 10% excess

were placed in a reacting setup as described in paragraph 23 and

alcoholized to the mono-glyceride.

Cooking Log of alcoholysis:

Time Temp.
10230 Start

10:50 210° ¢
11:45

To the mono-glyceride was added:
666.0 g Phthalic anhydride
118.2 g Glycerine

210° ¢ - Sample clear with 2:1 MeOH

The cooking was then continued, using the solvent method as described

in paragraph 23.

Cooking Log:

Time Temp.
11:55 Start
12:25 162° C
12:45 181° C

1:35 181° €

2:00 210° ¢

315 210° C

Heat off.

Ho0

20 cc
35 "
53,54
63.0"
64,04

Thinned to 60% solids with 1126 g xylene

Pinal acid value (thinned)
Viscosity

—

—_

13

U-v

Drier added:

.3% Pv
.03% Co.
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AR31-0-1

Raw Materials:

880.0 g Dehydrated Castor 0il
(Castung Special)
550,0 g Phthalic anhydride
262.0 g Glycerine
1.0 g Litharge
1693.0 g Total

Of these materials,

880.0 g Castung Special
148.0 g Glycerine
1.0 g Litharge

1 mol

3.7 1]
2,6 " 4+ 15% excess

were placed in a rezcting setup as descridbed in paragraph 23.

Cooking Log: Time Temp.
10:45 190¢ C
11:40 210° C Sample not clear in 2:1 MeOH
12:30 210° C Sample clear in 2:1 MeOH

To the mono-glyceride was added:

The cooking

550.0 g Phthalic anhydride
78.0 g Glyeerine

wes continued by the solvent method as described in para-

graph 23,

Cooking Log: Time Temp, Egg
1:00 Start -
1:20 1789 ¢ 8 ce
2:15 180° C 42 M
3330 185° C 59 M
4:10 187° C 63

Heat off

Thinned to 60% solids with 1095 g xylene

Final acid value (thinned)- 14,2

Viscosity - G=-H
Drier added: ~ .3% Pb
.03% Co.
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AR4-5-1

———— D

Raw Materials:

700.0 g Dehydrated castor fatty
acids (Isoline)
280.0 g Linseed fatty acids
483.0 g Pentaerythritol
518.0 g Phthalic anhydride
1981.0 g 'Potal

This material was placed in a reacting setup as described

23. The solvent method of cooking was used.

Cooking Log:

Time Temp.
8:10 Start
9110 160° C
9:30 176° ¢
9:55 190° C
10:55 210° ¢
12:35 210% ¢
Acid Value 2:00 209° C
18 - Sample
2:50 210° ¢
Heat off

Thinned to 60% solids with 1238 g xylene

Final acid value thinned - 7.9

Viscosity 23
Drier addeds - .3% Pp
.03% Co.

108
112

113

in paragraph
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AR2-1-1

Raw Materials:

351.9 g Pentaerythritol 2.25 mols + 155 excess

333.0 g Phthalic anhydride e W

207.0 g Furyl acrylic acid 1,50 X

840.0 g Dehydrated castor fatty 3.0 L
acids (Isoline)

1731.9 g Total

The material was placed in a reacting setup as described in paragraph
23. The solvent method of coocking was used.

Cooking Log:

Time Temp. Ho0
8:35 Start -
9:05 160° C 1st drop
9:20 168° C 22 ce
10:40 195° C 73 B
Isis 200° ¢ 96 "
1:40 215° ¢ 98 "
2340 214° ¢ 105 il
3:40 214° C 108.5 "
4:00 214° ¢ 109 i
Heat off

Thinned to 607 solids with 1070 g xylene

Final acid value (thinned) - 15.6

Vigcosity - G=-H

Drier addead: - .E%IPb
.03% Co.
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AR3~-3~1

Raw lMaterials:

800.0 g Dehydrated castor fatty 2,86 mols
acids (Isoline)
558.0 g Phthalic anhydride 3.84 M
407.0 g Pentaerythritol 2.6 " 4+ 15% excess

1765.0 g Total

The material was placed in a reacting setup as described in para-
graph 23. The solvent method of cooking was used.

Cooking Log:

Time Temp Hs50
9:00 Start -
9:40 16%7° C 1st drop
10:02 172° G 20 ce
10:27 172° ¢ 4
11345 185° C 68
1:05 203° C g9
Thinned (acid 2140 205° ¢ 100 M
value 19.7 60% 3:25 203° ¢ 103 "
solids) Sample
Visc. E-F
Eeat off

Thinned to 60% solids with 1100 g xylene

Final a2cid value (thinned) - 17.9

Viscosity - 23

Driers added: - .35 Pb
.03% Co.,
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AR2~0-5

Raw Materials:

351.0 g Pentaerythritol 2.25 mols + 15%
excess
333.0 g Phthalic anhydride 2.256 "
207.0 g Furyl acrylic acids 1.6 ™
840.0 g Dehydrated castor fatty
acids (Castung Special) 3.0 8

1731.0 ¢ Total

The meterial was placed in a reacting setup as described in paragraph
23. The solvent method of cooking was used.

Cooking Log:

Time Temp. H50 over
8:40 Start -
9115 162° C 1st drop
g:30 190° ¢© 51 cc
10:00 200° ¢ 66 H
10:30 212° ¢ 86 "
12:00 215° ¢ 103 "
12:30 212° ¢ 107 L
2:00 2232° C 111 ¥
Heat off

Thinned to 60% solids with 1070 g xylene
Final zcid value (thinned) - 12.5
Viscosity - Y

Drier added: - .3% Pv
.02% Co.
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AR8-1-1

Raw Materials:

710.0 g Phthalic anhydride 4,8 mols
630.0 g Dehydrated castor fatty 2.85 *
(acids (Isoline)
71.5 g Linseed fatty acids L5
179.0 g Furyl acrylic acids 1.3 ¥
519.0 g Pentaerythritol 3.33 " 4 15% excess

2109.5 g Total

The material was placed in a reacting setup as described in paragraph
23. The solvent method of cooking was used.

Cooking Log:

Time Temp. Ho0 over
9:30 Start

10:00 165° C 1st drop
10:25 1728 ¢ 21 cc
10:45 172° ¢ 42 "
11420 185° ¢ 63 iy
12:00 188° ¢ 83 n
1:00 200° ¢ 100 L
2:00 206° C 115 i
2:00 210° ¢ 120 u

added 10 cc Butanol and thinned down with xylol
from amount to be used as thinner until refluxing
temperature was 140° C.

3:40 140° ¢ 124 cc

Heat off

Thinned to 60% solids with 1300 g solvent

Final acid value {thinned) - 29.9

Viscosity - Zg+
Drier added: - .35 Pb
.03%C0

Appendix A, Pagze 47



APPENDIX B

IR7-0-2
Raw Materials:

270.0 g Esskol

225.0 g BR-254 (Bakelite)
90.4 g Zn0

585.4 z Total

The 0il and resin were placed together in a stainless steel kettle
equipped with a thermometer and stirring pzaddle.

Cooking Log: Time Temp,
13145 Start
2:00 305°C
2:27 305°C very heavy string; added
Zn0 and stirred in thoroughly.
2:35 275°C Heat off.

Thinned with 585 g xylene.

DR10-0=2
Raw Materials:

216.0 g G.F, oil

180.0 g BR-254 (Bakelite)
72.0 g Zn0

468,0 g Total

The oil and resin were placed together in a 1500 cc beaker equipped
with a thermometer and stirring apparatus.

Cooking Log: Time Temp.
9145 Start
9:55 305°C
102320 305°C began to string; added Zn0
and stirred in thoroughly.
10:40 220°C Heat off.

Thinned with 468 g of xylene.
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DR10~0~3
Raw Materials:

270.0 g G.F. oil

255,0 g BR-254 (Bakelite)
90.0 g Zn0

615,0 g Total

The oil and resin were placed in a stainless steel kettle equipped with
a thermometer and stirrinz apparatus.

Cooking Log: Time Temp.
3:25 Start
31565 305°C
4:05 305°C began to string; added
Zn0 and stirred in
thoroughly.
4:15 280°C Feat off

Thinned with 585 g of xylene.

DR11-0-3

Raw Materials:

216,0 g G.F, oil

180.0 g BR-254 (Bakelite)
72.0 g Zn0

468.0 g Total

The oil and resin were placed in 2 stainless steel kettle equipped
with a thermometer and stirring apparatus.

Cooking Logt Time Temp.
9:55 190°C
10:05 190°C
10:15 305°C
10:55 305°C
11:00 305°C began to string; added Zn0
and stirred in thoroughly.
11:10 305°C
11:20 280°C Heat off

Thinned with 468 g of xylene.
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IR11~0-4

Raw Materials:

432.0 g G.P. oil

360.0 g BB-254 (Bakelite)
154.0 g Zn0

946.0 g Total

The oil and resin were placed together in a stainless steel kettle equipped
with 2 thermometer znd stirring apparatus.

Cooking Log:

Time Temp.

155 35 Start

11:05 260°C

11:19 305°C

11:30 305°C began to string; added

Zn0 2nd stirred in well,

11:38 305°C

11:48 280°C Heat off.

Thinned to 50% solids with 964 g of xylene
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