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PIGMENTS DEPARTMENT'S TETRATSOPROPYL, TITANATE (TPT)

INTRODUCTION

Messrs. G, R. Seidel, J. H, Haslam, and H, €. Brill of

Plgments Department visited Marshall Iaboratory on Harceh 2 o bring
us up o date on the use of tetraisopropyl titanate (TPF) for im-
proving the adhesion of paints to metals, woed, glags and old painbed
gurfaces, Present at the meeting with the visitors wews:

P. B, Evans

8., L. Godshalic

e §. Lompert

0. H. Bullite, Jr.
R,e I‘Jq ﬁelby g |
8. Hochberg

¢. L, Evans
K. J. Sheppard
Eo W. LaBewrge
S, Graves
C Miss A. Willawd
" He Go Staulfer .
Jd. P. Sermaiiel
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SUMMARY

_ Dr. H. ¢, Brill presented the new information on TPT

that has been developed since Pigments? previous visit last

October 2, Dr. Brill stated that thelir original recommendations
for using TPT as a 2% solution in anhydrous isopropancl hed not
proven sablsfactory for practiczl use. Two percent TPT In i80-
propenol hydrolyzes too rapldly at relative humidities sbove 40%,
and this results in powdery, non-adherent £ilms that are of no
value for improving the adhesion of the ccatingsapplied over them.

4 controlled hydrolysis, desplte varying humidity and
temperature conditions, is the key to the successful use of TPT
as an adhesion promoting interlayer., Dr, Brill bas now esbtablished
that TPT is effective in improving adhesion only when:

(1) the solvent is ovapoveisd and the TPT £ilm
is formed before any hydrolysis occurs, and

(2) subsequent hydrolysis of the formed TPT £1lm
oscurs before the topeoat is applled.

The problem has been to devise a TPT composition that
complies with these conditions over a practical range of temperatures
and relafive humidibies, The best composition developed thus far
is a solution of 1.84 TPT and 0.2% naphthalene in hexzane, The
naphthalene acts as a hydrolysils suppressor at high humldities
while still permitting hydrolysis to occur at low hunidities after
evaporation of the hexane., The hexane 48 & very fast evaporabing
solvent Hhat leaves the £ilm quickly before hydrolysis starts,
This composition is effective from 208 R. H. at room tempevature
to 92% R, H, at 85°F., However, at 20% R, H., 16 hours at ordinary
temperatures are required for hydrolysls to occcur to a sufficlent
extent bo produce good adhesion, , -

The procedure for using the TPT/naphthalene solution is
slmply to brush or wipe on & thin £ilm of the 2% solution in hexane;
allow to alr dry 16 hours, and then apply the topcost paint. Where
baking is permissible, ag in some industrisl applications, 2 bake
of thirty minutes at 250°F. can be substitubted with advantage for
the overnlght dry. When a lébex paint is applied over the TPT, one
to two hours air drying of the TPT is sufficient even under low
relative humidities, . R .

ACTTON

| 1, K. C, Lampert will run preliminary tests on TP1/
naphthalene for improving adhesion of trade sales palnbs to glossey,
conteminated palint surfaces.. _

2, Stuart Graves wlll test for improving adhesion to
wood of new emulsion paints.

3. R. J. Sheppard will ve-szamine for improving adhesion
of 04 to undevcoats,
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4, R. W. ’f;aBarge will Bpoﬁ check for improving adhes:lon
of cutside house paints to wooﬂ.

5. P. B, Evans will seek clearance for disclosing our 0A
adhesion prioblem to Pigments, so as to obtain maxinmm assistance
on the use of TPY, '

DISCUSSION

Other materials than naphtha.lan@ can be used 1;0 protect

the TPT from premature hydrolysis, bub mery. of these fail ie= -
cause they stop hydrolysis too completely end thus fall to develop
good adhesion. Some hydeolysis of the TPT after bthe film is formed
18 essential. A slight clouding of the TPP £ilm may some times
occur on hydrolysis under high humidisty conditions and this is
not harmful &8 long as the vesulting film 1s adherent. Besides -
providing the proper degree of control on the hydrolysis of TPT,
naphthalene dissolves in TPT and solutions of 10% naphthalens
and O0% 9PP are stable,

However, with a £ilm formey sueh as OA, it may be advane
tageous Lo substitute the 0A for the naphthalene and use toluene
as the solvent for o 2% TPT/0A solution. In this case, bsking the
TPR/0A £ilm thirty minutes at 250°F, may overcome the ervatic
results previously obbtained under air drying conditions. In this
connection, the Pigments® representatives felt they could be of
gﬁe%tgi gervice to us on 'f;he OA sdhesion pz'o'blsm 1£ we told them
whia was.

Most of Dr. Brill's work has been done over metal and
glass and velatively little over wood and old paint. However, he
recomended TPT/naphthalene for use over old peint to improve the
athesion of both latex and oil-type paints. We were caubloned %o
avold spillage of the TPT sclublon on white %rim areas as this
would cause yellowing. Dr. Brill did not know whether TPT would
be effective over grease conbaminabed swurfaces. To be of inkereat
%0 Trade Sales, TPT should be effective over o1d palnt without
ganding or washing; otherwise, there woum be no veal incentive
for uslng it.

D, B:s'ill stated that Elchem had successfully used TPT
i:a bond a ceramic coabing to aluminum. The TPT bonded ceéramic
coating withstood 2 bend sround & 1/8" mandrel withoub eracking.
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