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SUMMARY AND CONCLUSIONS

As has been uentioned before.water—soluble pailnts gained
pore importance in recent yezars efter the worlid war II, due
to their wide ~pplicabion in ncdern communities. Theyxare
characteriend Dy the'r fagt drying, ease of applicﬁtiah and
elimination of fire and health hazexrds.

Epoxy resins have not been described anong the water—
gsoluble industrial vehicles.This is attributed to high fune—
'tionality of the resin. However, epoxy resins can be water—
solubilized efter reducing its functinality. The main tech~
njques adapted in this jnveastigation for producing water-
soluble vehicles comprising epoxy resins, at least in the

early stages of fornation are briefly described as foilowss

The produced epoxXy cster were subjected to either
paleinization, in case of completely defunctionalized epoxy
ester, on reaction with poly—basic aci?t or anhyiride 1n cass

of partisl ester.

A~ Maleinized Epoxy Fsterss

The maleinization technigue successfully applied on
drying oils was borrowed for use in epoxy esters of‘dr&ing
pils fatty acids. |

(1) The first stage involves the preparation of conpletaly
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egterified epoxy resins. This treatment permits couplete

defunetionalization of +thes resin.

Ppials were conducted for this purpose results im the
formstion of s gel-like paterizls. In orxder tO elininate
the possibility of gelation, 1% was thought desirable to use
catalysts in the estevification peaction. The type of cata-
lyst, its concentration and temperature of reaction were
the parameters which studied., From the data obtained, 1t
was able to classify the various catalysts according to their
reactivity as follows3

Highly Reactive Catelysts s Lithiun hydroxide,

2inc oxide & Sodium cap~
bonate.

Moderately Reactive Catalyst: Lead oxide.
Weakly Reactive Catalysts s Barium & Calciun hydroxides,

$2) The second stage involves maleinization of the conpletely
defuﬁctionalized epoxy resins. To produce guitable consistency
adducts, it was necessary to incorporate drying oils prior

to maleinization. The following table illustrates four

suitable vehicle forrulations based on paleinized adducts.
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Fo§§ula ¢ s3mnposition
X l5%vMaleinized Tia(le
I1 15% Maleinized T:e0o/2.Ce oils mixture (70330 by wh. )
1T T 5% Maleinized T,.0./2poxy ester (531 br W5a)e
v 15% Maleir zed T,.04/D.C.0./epcxy ester (2313l by wh).

Meleinization of the completely defunotionalize& epoxy
esters of linseed fatty acids results in the foruatite of
gel unaterials. This tendency wes eliminated by the incor—
§oration of drying oils prior to the Laleinization step.

The presence of epomy ester in such fornulatlons greatly
inproves their performances and f£iln durability. Although
the presence of D.C.O. improves the colour of the varnishes,
get it causes a slight tackness of the dried films. |

B~ Bpoxy-Modified Allkyd Resins:

The osher z).ternative nethod for producing water—soluble
epoxy c¢ontaining resin, consists of the following nanufac— |
turing stages: '
17 ?eduction of the functionality of epoxy resinss

This trestment peruits reduction of the functxnnality

of the parept epoXy resina frow 6 to 3. The arnu3 of nonc-

basic acid used for the partal defunctionalizetion was
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calculated fyor the epoxy resin characteristics.

2~ Alkyd cookings
The partially defuncsicnalized epoxy egter prov:_h_tood in
the preceding stage was congidersd as the source of the

polyhydric eleohois in formlating resins similar to alkyds.

Two basic procedi.res were adapted for the foruation of
__epoxy-_-modified. alkyds. The first jnvolves the use of fatty
acids, while the second jnvolves the use of the oil itself.

Yarious resin forrulations coverins' a wide ran.se_' of
excess hydroxyl. contents were computed using the average
functionality rethod. The following table illustrats a suli-

table watér-soluble resin formulations.

Foﬁ‘fla Composition

v 30% Excess OH epoxy-modified alkyd based on LFA &
nade by fetty acid nethod.

VI 20% Excess OH epoxy-nodified alkyd baced oo LFA &

' rade by fatty acid nethod. | o

ViI L% Excess OH epoxy-modified alkyd based on LA &
pnade by fatty acid method.

VIII 0% Excess OH epoxy-modified alkyd based ~u LFA &
nade by fathy ascid nethod

- IX 20% Excess Od epoxy-modified alkyd resin based on

T.7A and produced by Lonoglyceride Lsthod.
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Fﬁﬁgula' nemposition
X 50% Excens OH cpoxy-modified alkyd resin Dased

on LsOe/DeCels (131 bY wht.) produced by
ponoglrceride rethode

XX 30% Excess OH epoxy-modified alkyd resin baged
on DeCoFeho and produced by nonoglyceride
nethod. :

Sn—— g . " ” L

A a matter of fact, the increaseé of the exceés hydro—
xyl content leads to the forLation of resins of better :ilm
characteristics. For this reason, the 30% excess q&droxyl
resin containing dehydrated castor fatty ecids were. included

acong the formulations studied.

The produced resin was then neutralized with a'neutrar
1izing base such as triethylerine or anmoniun hydrdxide to .
pH 8, followed by thinning with Lore water. Addition of
ethyl alcohol was necassary o reduce the viseosity of the
agueous solution to the workable consistencye The following

table prepresents the average coLpositione.

Resin Z20%
Watan 35=-55%

Fthyl slcohol 351.5%

Weter scluble vehicles based on Laleinized aqfucts

requirgd graller alaohol concentration than vehiclaes based
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on epoxy~todified alkyls- This is attribubted td the p;gh
noleculap weight of the lether o
The work was extended to evaluute the selected vebicle

formlaticns. The following generalization were drawni

1- The colour of the vehicle depends on the presence of
D.C. chsin, i.e. taose containing high percentages exhibet

palar eolours

5w The viecosiby of the aqueous solutions of the nautralized
resins depends on pH of the medium, solid content as |

wel]. ag the percent of alcohol presente.

%~ The presence of water—soluble driers is necessa;y to

ghorten the drying tiue of these agueous solutiqns.

4-Nangenese acetate was proved %o be the most efficient
catalyst employed when used in amounts 0.03% baged on
netal/resin. Higher drier concentration leads uo preni—

petation of the resin.

5- The gloss of the stoved films are of higher valups for
all types. The presence of epoxy eater in the resin :
rormuiation ipprovss the hardness of the.beked filﬁa,
However, the presence of D.C.0. fatty chain in the€resin
forrulg reduces considemrably the hardness due to theizr
tagkneas propertiess. Couplete filn hardness was achieved
after baking for two hours at 200°C.
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6~- The presence of epoxy 2sher iLproves considerably the

water, acid and al.wel® resistances of the dried fills.

7~ 411 films of the tested resins pess sabisfactory the

flexibility and adhesion terts.




