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VINYL COFOLYMER EMULSIONS AN LATEX WALL PAINT

Intraduction.

The success of %he butadiene/étyrene 1atex wall paint
has created interest in the development of other polymer disperslions
for this use, The Dow Cheuical Corporation has been actlvely -
promoting the use of their vinyl based Dow Latex #TL4B, and the A
B. F. Goodrich Chemical Co, submitted & variety of. commeraial and
gxperimental vinyl chloride based resinﬁ.

The Dow Latex £T4IB is a vinyl chloride/binylidene
chloride resin, which requires plasticization to form a film at
roon temperature. When properly modified with an alkyd resin,
it is recommended by Dow as a partial replacement for the: butadiens/
‘siyrene ‘vehicle now in use, This resin currently sells fop 31¢ per
pound of golids bubt due to its high specific gravity (1.48) it is
an expensive replacement for a butadiene/styrene 1atex at th@ same
price on & sollds welght basis, —~

The eamgles submitted by the ﬁoodrich Gampany were
polymerically modified vinyl chloride resins which would form &
film at room temperature, The exadt composition of these reging
is not lmown., These resins were eveluated in egual cost "Plou-Kote”
formulas on the basis of goodrich's estimabed pinimum cost of
$.38 per pound of solidS; Equal coss wag maiﬁtained by inéreasing
ﬁhe pigment volume, ~ 4

This work was done im 1952 and all veferences to "Plow-Kote®

as & control refer to the 28% pigment vélume product which was EE
neither freeze-siable nor free from efflor&ﬁaenc@,_ b
S
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Summary and Conclusionsy

, "1, - Most of the advantages Introduced by the use of the
Dow #T44B/alkyd in place of butadiene/styrene can be attributed
to the presence of the alkyd resin rather than the vinyl., Graphs
will be presented that show the effect of each component on the
properties of the paint, However, should any future change in
the cost or supply situation of butadiene/styrene latex make 1t
necessary, an acceptable emulsion wall finish could be made
using this vehicle, - ' .

2. The resins submitted by the Goodrich Company did not
make acceptable paint abt the plgment volume levels necessary to
waintain the cost comparable to the present butadiene/styrene
paints. These pigment volume levels were so high that it is
~ doubtful if butadiene/styrene or emulsified alkyd would have

Yielded satisfaectory painis.

Action Proposed:

A No further work on these vehicles for use in low gloss
interior emulsion paints 1s planned, :

Experimental Detells:
Evaluation of Dow #T44B

_Ereparation of Paints

, An alkyd base was wade by adding 10% Triton-X-100, driers
and ammonia to the 100% allkyd resin, - The required amount of the
resin base was then dispersed in the casein solution (VM~5432-5/1/50)
on an air mizer, The pigments were dlspersed in water with the aid
of the potassium tripolyphosphate. This was added to the emulsified
alkyd, followed by the latices and letdown water.,

A Dow recommended that a 1 to 1.3 volume ratio be wmaintained
between the alkyd and the T4UB exeept that the 2lkyd concentration
should not be less than 10%-of the total. A 60/40 mizture of 512K/
T44B was included for informabion purposes, --Following these recommende
ations the following series was made,

Code Volume Composition of Vehicle Solids
Dow_T44B Alkyd  Dow 512-K AN of Alkyd

P=100=U~22850 ho 30 30 4,5
P-100==22852 25 19 55 "
P=100-0=22851 10 10 80 "
P=100-U-22853 4o - 60 -
P=100-=22862 40 30 30 13.7
P=100-U~22864 25 19 55 ’
P=100=0-22863 10 - 10 80 "
391=001 = 100 -
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The alkyd recommended for use in this work is similar to
our RC-268, except For a higher acid number, In this sét both
- RC=-268 and a higher acid analog (?RCU«QE&S&) were used.

Testing and Results

: These paints were tested for scrubability by the old
standard Marshall Laboratory test and for both serubability and
cleanability by the proposed (eneral Service Administration
Specification Test (6.8.A, Spec: 828, August 20, 1951), The

" tests are briefly described in Appenﬁix A.¥ The results ave A
tabulated in Table I. These results show that the initlal scrube
ability is adversely affected by increasing amounts of the alkyd/.
7448 mixbuve, For practical purposes, this difference disappears
after 2 weeks aging. 01eanab111t{ is also adversely affected by
increasing amounts of the alkyd/? 4B mixture.

Application properties were adversely affected by
the addition of 7&&3/&0»-268 but were not affected by ?MB/PR{:»U«&Q%!&

Freeze resistance was 1mproved by the addition of the
7#48/h1kyd mixture,

: Since some advantages were obtained by the use of the
alkyd/T4ED mizxture, 8 second experiment was designed %o evaluate
the effect of each eomponent aepara%ely.

System&tic Study of the 3 COonnenx Vehiele

For this work, Dow's P=B2-220-2 Was selected as the
bese Pormula, since it contained a substantlal amount of TUUB
and had 8 higher pignent volume (35”) than "Plow-Kote" (2
which would accentuate failures of the vehicle. The higher acid
number alkyd resin was used..

The vehicle composition of this paint was plctted en
a triangulapr coovrdinate paper and & series of paints made varying
-the vehlcle composition in all directions as shown in Figure i, '

This series was tested for cleanabili%y and washability
by the New Marshall ILaboratory method.

' The results from these tests and tests for freege
resistance, application properties, gloss uniformity, shelf
stabllity, adhesion over spackle and efflorescence are given in
Teble I, and superimposed on composition plots in Figure II %o

show the change in propeirties with shifting compositlons, .These
plots show rather clearly that scrubablility, cleanabllity, fréeze
vegistance and adhesion over spackle are adversely affected by
increaaing ampunts of Dow Latex #744B. Application properities

# Appendix attached
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are adversely affected by the use of alkyd wesin. The efflorescence =
test did not establish any superiority which might be demonstrated
by & 100% substitution for the butadiene/btyrene.

: In their présentation, Dow liated 5 properties which
are benefitted by the use of Dow #T44B, ?roperties are listed
below with comments on our findings:

-yellowl In Exposure Series #5—12804, paints froam
first part Hf%'ﬁfuﬁy show thaet all these palnts are superiocr
%0 a 100% bubadiene/styrene paint but inferior to 621-847 Semie-
Alkyd Solution Flat Wall Paint. The series has not yet shown
differences between the various blends. .

2. Better Qdor, The odor difference is & matter of opinion.
There 18 a change or odor with the use of different componsnts,
prefeprence for one odor over anobher. would be an 1ndiv1dual matter.

-3, Freedom from Efflorescenoe. This has not been substantiated,
but since It 18 now poselible to control 1t in butadiene/styrene
palints, no importance can be attributed,

4, Good Freeze Resistance. This is another property which

. has been incorporated Lo the butadiene/styrene palnt by other weans.
However, the luprovement of freeze stability which this data attribubes
to the alkyd 1s more likely due to the large amount of wetting agent
used in cenjunetion with the resin.

5. Better Adhesion and Hardness, No tésts were made of these
properbles, DUL 1L 18 & generasdy accepted fact that adhesion of
the butadiene/étyrene can be improved by the addition of an alkyd.,

&oodrich Latices

Goadrich Geon»6§2«F»1 in 'Flow-Kote' formuls

T This resis is 2 commercially available vinyl base resin -
whose .cost 15 §$.33 per pound of solids. Specific gravity of the
s0l1d resin §s 1.6, This resin was substituted in our regular :
"Flow-Kote" as a partigl and complete replacement for the butadiene/
atyrene., It was &lso ‘substituted in our vinyl acetate "Flow-Kofe”
formula. These paints were tested for scrubability and cleanability
by the proposed General Service Aduinistration Specification as
outlined in Appendix A. These products were characterized by
excellent scrub resistance. Appllcation properties were poor in
miztures with butadiene/stjrene but good to excellent when the
vinyl regin was used aloaea :

However, the poor color, bad odor and poor cleanabllity
tmgethsr with the high cost of the resin per volume of s0lids
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made these paints unattractive as a butadiene/styrene substitute.

goodrich later submitted 7 vinyl based resgins, some
commercially aveilable and some experimental. These resins,
all £ilm formers at room temperature, ranged in specific gravity
from 1.6 %o 1.21. Although & firm price was unavailable, Goodrich
felt that the minimum price for any of them would be $.33 per
pound of sollids. These resins were substituted in our regular
‘Flow~Eote" formula upon & basis of equal cost per volume of
sollds by replacing vehicle with extender.

Tests Of these paints showed that at the high pigment
volumes necessary to maintain egqual cost, they are entively
inadequate in scrub resistance and cleanabllity. Data of these
tests ls given in Table II. As stated in the conelusions, it is
doubtful if any emulsion film formers would have given aceeptable
paints at these high pigment volumes, Goodrich agreed with these
findings on the basis of thelr own tests.

“

RAJ:cés
2/9/53
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APPENDIX A

Tesbing PrOQedqzeé
Scrubability and Cleanability

~ During the perlod of thils work, the first proposed
General Servlice Adminlstration Specification for latex paints
was lssued and & modification suitable for research work was
developed in this laboratory. As a result, several different
tests were used., A brief description of each method used 4is
given helow: _ : :

Method A. -01d Standard Marshall Laboratory Test

' This consisted of a 4.2 mil drawdown on
sand-blasted gkss, primed wlth gray flat wall paint., Aging
was usually two weeks. The panel was scrubbed on the standard
Gardiner machine using a brush. A 1/2% detergent solution was
used to keep the panel wet during the scrubbing operation.

Method B. - The proposed General Service Admini- '
stration Specification Test (August 20, 1951

The test paint is applied by brush to an unprimed
paper board panel at & rate of 250 sqg. £¥. per gallon and aged overnight.,
Part of the panels is sorubbed on the Gardiner machine using the
brush and a 5% trisodium phosphate solution. The test is stopped
after 300 eyecles., H

Cleanabllity was determined on another portion
of the same panel, Stains of #l lead pencil, #1 cup grease, black
china marking pencil and & red marking pencil were applied. The
stains were then coated with petroleum Jelly and washed with &
sponge on the Gardiner machine with a 5% ivory soap solution,

Method C - Marshall Leboratory Method

The paint is applied by brush to a paper board
panel at 400 sq. £t./gallon. The board has been primed with a primer
sealer and gray flat wall paint, After a week's aging, the panel
1s scrubbed on the Gardiner machine using the brush and a 5% triscdium
phosphate solution. The ecleanability test 1s run on another portion
of the board prepared for scrubabllity. An lnk stain, a dblack
pigment smudge (W~-215), #1 lead pencil marks and a smeadr of black
tinted lard are applied and washed on the Gardiner machlne using
the sponge attachment. It is washed 50 cycles with a 1/2% soap
solution, 50 oycles with a 5¢ trisodium phosphate solution, and
50 cyecles using scouring powder. The stalns removed after each
50-stroke interval are reported, The removal of all stalns after
50 strokes 1s reported as excellent, between 50 and 100, good, 100
to 150, fair. Incomplete removal of stains after 150 cycles, poor.
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Ereeze 3tability

These tests wére run by 5 cyeles of freezing at -10°F, |
and thawing at room temperaturé. The change in viscosity and
the presence of grit were the propertles which were judged.

@loss Uniformity and Application Properties

- The paints were applied to unprimed and self-primed
boards with a 3 minute lap between the upper and lower portions,
85° gloss readings were taken on the upper, lower, and lapped
areas of the board. ' ‘
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