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- MEMORANDUM_REPORT NO, M636
PREPARED BY: _J. P. SERMATTEI

CONFERENCE WITH PIGMENTS DEPARTMERT - TTTANIUM ORGANICS

introduections

Messrg. Quorge R. Seidel and John H. Haslam, Pigments

Depertment, visited Marshall Laboratory on September 21 te present

ne¥w information on the use of Peltrabubyl titanate in finishes. This
new information was based on work done by the Titanium Pigment
Corporation, a subsidiary of Hatlional Lead Company, Some of this
information was presented at a Gordon Research Conference which was
sttended by Mr. Haslam. Additional information is given in a
technleal tulletin on butyl titanate that has been vecently issued
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by the Titenium Pigment Corporation, who are offering butyl titanate
in experimental quantities ad $1.90 per pound.

Pregent at the conference with the Pigments Department's
repregentatives weres

S, Yolles J. R, Hunisberger
C. K, Ikeda A, C. Buck

Jo L. Evans S. Horning

R. W, LaBerge H. G. Stauffer

0. R, Volk Jo P, Bermattel
5. Hochberg A

Summarys

Titanium Pigments Corporation have done considerable
research on tetrabutyl titanate and on its use as an additive in
finishes of various kinds. In general, it 18 claimed that tetra-
butyl titanate, when added to the extent of about 10% based on the
film former, will up-grade coatings by inecreasing the hardness,
speeding the dry, increasing the resistance to svlvents, water and
alkali, and inereasing the dieclectric strength. These results are
explained by the eross-linking actien of the tetrafunctional butyl
tivtanate with OH groups in the film formers with which it is used.:
This cross-linking reaction oceurs rapidly at room temperature,
thus providing a cross-linking agent which is effective without
baking. Titanium Pigments Corporation claim that tetrabutyl
titanate is effective as a cross-linking agent with such film
formers ag ¢ellulose derivatives, alkyd resins, phenoliec varnishes,
various vinyl copolymer finishes, Epon regins and others.

v In general, the positive clalms made for the tebrabutyl .
titanate are correct, but very little is said about the difficulties
invelved in using these materials in a practical way. Chief among
these ¢ifficulties are the increased yellowing, increased film
brittleness, gelation or short pot life, sensitivity to moisture;
and ; capriclousness that makes 1t difficult to obtaln censistent
results,

Of speecial interest was the suggested use of certain
solvents, such as the alkanol amines, beta diketones, diacetone
aleohol , Cellosclves, ethyl lactate, and ethyl acetvacetate, as
chelating agents which inhilbi¢ the gelatlion and inersase the pot
life of finishes containing tetrabutyl titanate as an additive,
The use of butyl aleohol Tor this same purpose was also stressed.
In this case, 1t is claimed that butyl alcshol aets by veversing
the ester interchange equilibrium reaction that occurs when tetra-
butyl titanate acts as a cross-linking agent.
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or some interest alsc, was the suggested use of tetrabutyl
titanate in Epon/ethylene diswine finishes. It is claimed that the
TB? and ethylene diemine chelate, thereby ineressing the room
temperature pot life. However, a bake of 30° x 300°F is required %o
cure this system, which gives it no advantage over other ~an stable
Epog ‘¢rosa-linked systems, such as, for example, an Epon/UF resin
system, ,

HMr. Haslam advised that triisoprapyl antimonite can be
used to control the yellowing that results from the use of tetrabutyl
titanate. We are obtaining s sasmple. It was also stated that tetra-
butyl zirconate i8 very similar in its general reactivity to tetra-
butyl titanate, and 1s free of the yellowing difficulty, 4f the
zirconate 1s iron free. A sample is being obtained.

Mr. Seidel advised that J, W. Nestor has under advisement
the use of isopropoxy titanlum stearate as a waterproofing agent
for masonry. Pigmends Department has not yet releasedthis product
outslde the Company for this purpose and will not do so until
J. W, Hestor advises ag to F & F's interest.

Action:

1. O, K, Tkeda and 8. Yolles are preparing & report on
the chemistry and finishes applieatlona of the titanium esters,
with a view to providing the basis for a management decision as to
whether further broad, explﬁraﬁory work by F & F in this field 1s
Justified.

2. §. Hoehberg will check the use of triisopropyl
antimonite for inhibiting the yellowing that results from the use.
of t@tfabutyl titanate in finishes.

3. 8. Hochberg will check the use of tetrabutyl ¢itanate
for extending the pot Llife of Ep@n/&iamine finlshes,

3. J. L. Evans will investigate Epons eross-linked with
tetrabutyl titanate as undercoats for OA,

5., 0. R, Volk will investigate the use of tetrabutyl
%1%anate to improve the wrinkle resistance of fleor enamels based
on RC-462 (a 60% soya oll alkyd).
Discuasion°

More detail&& information 18 given in the technical

bulletin on bubtyl titanate prepared by Titanium Pigments Corporation,
and alﬂo in the notes prepared by Mr. Haslam covering the papers
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presented at the Gordon Research Conference. Coples of these were
distributed to each person at the conference and are also attached
to the file copy of this report, For this reason, there is no
need of any further detail here. _ .
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