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2113), RC 5201 is similar to (4113) but the oil is 25% (3019),
754 (1273) end 2/3 Abitol content of {4113). RC 5447 i5 similar to
“(4113) but the ol is 20% (3019); 80% (1273) end 1/2 Abitol content of .
4113); RC 5214 has no P:E: ond no abitol. The oil ratio is 1/2 (3017)
“1/2 (1273). The characteristics aré:

Resin booil Body OCure A. V. Color
- Glyceryl + Pi E. (1273) (3018) XY 14" 11.8 3+

Phthalate (Abitol)
n (1273) (3019) W - 15%  14.2 3 -
K {1273) (3019) U + 20 10:2

- Wheh these veinishes are made dnto flats it appears that the
use of paft dehydirated castor oil in place of soya improves the uni-
formity over porous surfaces. Hoveve?, RC 5214 made without P. E. and
cAbltol was very poor in uniformity. It appears that a better varmish

y ¢ould be made by using dehydrated castor for paTt of the soya Wit rio re=
ducticn should be made in the percentage of Py E. of Abitol: Work will

be contiiued on this problen.
{7 i+ . The Varnish-Reain Latoratory submitted a sample of CTV 7538
sE;=Rosin-Dehydrol varnish) for evaluation in Flat-Tone,

oIV 73%8

' Resin - P, E: Rosin -
o1 < (z825)

Body . =~ 10 minutes #5

Color <~ MLy

... Flat vall paints nede fron CTV 7538 had good flow and veiy free
'pm§h:|.ng Propertiesi However, paints made with this vamish vere too poor
in wniformity of tint , When applied over spatkle; to be of interest.

o A number of tests hive been made to determine the compatibility
Chag'acteristics of the allkyd Flat-Tone with the previous Flat-Tone formir-
lation, Semi-Lustre; Paintercraft One Coat Flat #10, and seversl competitive
flat vwall paints: Three different blends were mede and the Viscosities of
each hlend aye reported in the following chart.
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Most of the blends were lawer in consistency than the two
‘priginal products that were intermixed. There may be certain products
-.that have & tendency to body the new material.  However, we do not
believe that complaints on incompatibility of the new alkyd Flat-Tone
with other types of formulations should be numercus or serious,

Kensington production of Rex 810 - Flat-Tone White was
_rechecked for yviscosity and the findings were as follows:

Standard ﬁscosity when fresh - 8 - 11 seconds #5 orifice.

) " 2nd day 1115 om " it
: Recﬁecked
’ ‘ " Viscosity - Viscosity #5
- Cap Da'te “Date. .. - Rex Noa. - : - ag Passed - - 17-12-510
C 3539 12-19-49 810 White 00 45 11/
©C 8579 . 12-25-49 810 White 9" #5 11-1/20
© 3619 . 12-27-49 810 White i 9 #s 13n
C 3619 A 12:2749 810 White e 4 131/an
G819 B 12-2749 = 10 White M ogs Cim
C 30 1-350 el White g #5 - 1om
‘ca 1-450 810 White on #5 110
' 640 B '1-4-50 810 White wEs
' C40a 1-4-50 . Bl0 White g . #5 . 10172
C 60 © 1-8-60 810 White o 45 100
C 60 A 1-6-50 810 White 00 #5 10m.
€ 40 1450 800 Petal Rosé -Be1/2% #5 7-1/2n S
¢ 100 1-10-50 800 Petal Rose 8" #5 o §
C40 A 14250 803 Seafoam Green o #5 gn g'
€ 100 © 1-10-50 844 sungiow Yellow gn  #5 o :’L,
C 60 1-6-50 . 844 Sunglowxenow” Sl 4s gn. §
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Tests vere made to éhe_ck the 'reac;'t.ivity of heat bbdigd linseed
0il (324) and Advance Puffing Agent when added to elkyd Flat-Tone. Both
could be used to inerease the. viscosity of thin batches. ‘

: - Agent Added Viscosity - #5

‘Material Per 100 Gals. Paint Fresh -8 Days 12 Days

1. Flat-Tone 805 N None 767 T.6" 7.6
(Alkyd formula) '
2. L - 1-1/4 gels, Advance: Too hvy Too hvy  Toc hvy
3 " ‘. 9/16 * " LI A | noon
4, " 4/1é n ooz o4+ Bt 34,44
' : 1/8 cup

5. " 7/52 n moo 2Lt 2sm 20.0"
6. LI . Bf32 n "o em 20" | 16,6"
7. n 1-1/4 v (524) .Too hvy Too hvy Too hvy
8.4 W 9/16 * " 2 - )
9. " 4f16 v v . oev o 2an
10. " 74 "o 6" . 17.4v 16,20

.- A sample of Dryfol B-70 from Werner G. Smith was evaluated for
performance in thelr flat wall paint formulation No. 1357-1. The flat
had good flow and brushing properties but wes poor in uniformity end
vashability tests. o '

Porch and Floor Enamels

A gallon sample of Porch and Floor Enamel 0J 777 N, made with
-an ether resin varnish RC 4915, was sent to Cleveland for test. The new
formilation has slightly more feel in brushing characteristics with
slightly less flow but it is more resistant to such agents as 1% sonp
solution; 5% acetic, c¢itric or oleic acid. The sctub resistance of the
ether resin enamel is approximately four times greater than regular
Porch and Floor Enamel. ‘

A further effort will be made by the Resin Research Departnent
to improve the flow and brushing characteristics of their ether resin
varnish RC 4915
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Panels 8635-9 F, C were exomined after 48 months at Florida,
ertical south, regular cedar siding panels primed with Rex 450 Under-
% conter shaded gray. Chicago panels (south) were exposed only 36 months.
“fhe basic (guide) formula is essentizlly that of Rex 471 SWP Gloss White
if 1-22-43, earliest bodied oil type, 21l 2173 diy rutile titenium. The
‘following extended titaniums are tested, the main purpose being to cir-
‘cunvent the titaniun shortage existing et the time of preparation:

a) 271 pounds of 2132 Titenox RC-HT, rutile titanium-calcium,
Performance charzcierized by low chalk, rather high dirt collection,
but good film integrity, Very little erosion at Chicago. (41l
tests now satisfactorily clean.) '

(b) 135 pounds each of 2132 end 1271 cnatase titenium-calcium, Tends
..~ to chalk a little mors freely, clean-up sooner, without a sig- °
 nificant increase in failure. ‘

(¢) 75 pounds of 2132, and 100 pounds each of 1271 and 1897 titenium-
barium. Poorest film at both locations, eroded at Chicago and . °
".checking and cracking at Florida. However, this film was cleanest
in the early years. _ '

(d) As preceding but 100 pounds each. Appesrance et lemst as good in
past as (¢), and noticeebly less failure, but hardly as durable
- as (a), (b) and guide, :
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o 2l Pigment Studies _

Considerable work hag been done on the testing of mix-in
ts which have been processed ty @the Dispersion Leboratory through
the Fluid Energy Mill., It is too early in this program to draw conclu-
sions regarding pigments processed in *this menner, tut to date chrome
yellows and greens 2ppear to be particularly suited for this type of
atment while other pigments offer more of a problem.

: Panels 11521-8 F, C were examined after 24 months exposure at

& ¥lorida, vertlcel south and 27 months at Chicago, north end south. These
Fave codar bevel siding panels, primed with regular Rex 450 Undercoater,

X The guide and basic formula is Rex 471 SWP Gloss White of 6-13-46, using
1811 titaniun dioxide as 1403 dry anatase. The purpose is to determine

¥ the practicability of using some of tha chalk-resistant titaniums in
=Rex 471. None are used 1005, however, tut all Ylended with 1403 at what
:was considered to be the maximum percentage that could be tolerated from
the standpoint of dirt collection,

The main finding s0 far is that all the blends used are quite
iteatisfactory at two years, tubt all shoved trends toward excessive dirt
t Chicago, north, up to about 20 months, especially those specified
Ehzibelow., A1l tests continue on exposure. The materinls used ere listed
f=-belovw, with brief notes on results. There is no noticeable yellowing
t present. Our past experience with these chalk vetardant forms of
ttteniwn indicates thet the policy of blending with at least 50% of
matase has done a great deal to decrease dirtiness and yellowing, tut
that there is still a slight tendency to be dirty.

50% anatase with 50% 2269 dry Titanox RA-10-MO. Slight gray
cest, possibly dirt.

50Z enatase with 50% 21‘75 dry Ti-Pure R-200. Same at present,
rest record slightly better.

50% anatese with 50% 2030 T dry Titanox AA. Good now, ut
apparently early dirt et Florida.

‘75% anatase with 25% 2147 dry Titanox A-24. Very cuch like
2030 T, clso early dirt at Chicago, north.

75% anatase with 25% 2228 dry Ti-Pure R-110. Slight dirt now;
dirty first year st Chicago, north.

75% anatase with 25% 2229 dry Ti-Pure R-510. Ditto, but better
than R-110 on Chicago north past record.

75% anatase with 25¢ 2174 dry Ti-Pure R-610, Good now, but record
of serious early dirt at Florida, and at Chicago novth,
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#162 - Studies in Flat Wall Paint; Formilations

Flat Well Paints

Work has been under way. to set up a specification for sheen on
the new One Coat Flat-Tone by usge: of the Photovolt B85 degree Glossmeter.
Several production batches of Flat-Tone made on the pebble mill and
roller mill were used in the evaluation., The Flat-Tone samples were
brushed on Kem—Glo paper end over.a smooth Upson board previously coated
with Wall Primer and Sealer - Rex25. These painti-outs were compared
with 0.003 inch draw-down films on glass.

: The results of the t{ests indicated that a specified sheen of
7 to 11 would be representative of the sheen characteristics of this
formulation. . The sheen readings across the brush marks on paper and
over Wall Primer and Sealer are very close to the sheemn resding of
films applied on glass. We believ® the sheen should be determined on
0.003 inch draw-down {ilms on glass as this type of film is free from
brush marks that will affect Photovolt readings.

Photovolt 85° Glossmeter Readings

Kem-Glo Paper Upson Beard Primed With

Across With  0.003 inch  Wall Primer end Sealer

Brush Brush Films Across Brush With Brush
Sample Tested Marks Marks on Glass Marks Merks
OJ B5O N ~ Rex 810 10.4 11.8 9.2 - -
Roller Mi11
0J 851 N ~ Rex 81 ‘B.8 11.5 8.3 - ‘-
Roller Mill . = o
Rex 800 —~ ¢ 280 10.0  13.6 10.0 10,1 13.2
Rex 803 - ¢ 40 8.3 10.5 8.9 8.4 10.7
Rex 804 - C 190 8.8 12.3 8.0 8.7 11.3
Rex 805 - C 210 2.8 12.1 10.2 - -
Rex B0B - C 100 907 11.6 9.5 - -
Rex 823 -~ C 180 8.0 9.8 8.3 - ' -
Rex 835 - ¢ 180 6.3 8.3 6.8 6.8 8.7
Rex 839 - ¢ 250 8.6 10.7 7.4 - -~
Rex 844.- ¢ @0 9.0 13.1 9.2 - -

0007-sWwP-045644
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The Resin Rescarch Department has submitted six special (4113)
vamnishes for evaluation in Flat-Tone.

Resin gg Body A. Y. Cure Color NVM

Blend (1/2 RC 5458 Glyc. P.E. (1278) 75% Vv  10.8 10-l2" 3 303
(1/2 RC 5220 Phthzlate, (3019) 25¢

_ Abitol, _
RC 5233 " Soys S0A W 17.0 120 3.4+
Cagtor 50% :
RC 5215 " Safflower TU 8.5 12" 3 »
' Seed 0il .
RC 5238 no Y/g2Sya U+ 9.2 1 24
1/% Dshydrol
RC 5476 " oo ¥4 13.0 10-11" 3 n

RC 5245 " " Paste 7.4 10-11 3+

It was stated in the January report that (4113) made with part
dehydrated costor and part scyn appeared to be scmewhat better in uniform-
ity than regular (4113) when uscd as a flat well paint vehicle. However,
further tests on vehicles such as RC §R33, RC 5236, RC 5476, RC 5245 and
the blended alkyd listed cbove do not show sufficient improvement to
varrent the use of dehydrated castor if there is eny premium in yraw mat-
erisl cost.

The RC 5215 made with safflower seed oil was not as good as
(4113) in uniformity.

A sample of Keystona Odorless Flat Well Palnt, manufactured bty
the Keystone Paint and ¥rrnish Company and o sample of Pratt and Lambert
Lyt-All Flowing Flat Vhite were compared for drying odors with One Coat
Flat-Tone White (card 14). The three flats were brushad on pansls which
were placed in odor boxes and checked for cdor duving the drying period.
In the laboratory tests, Flat-Tone (card 14) formulated with only 1/4 gol-

‘lon (5026) per 100 gallons is egually as good in odor as the two competi-~

tive flats. However, we believe that tests of this type should be con-
ducted by painting rooms with ecch material, -

0007-SWP-045645
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On January B some room painting tests were conducted on the
pew alkyd Flat-Tone and the so-called Kem-Vel Flat at F. J. Kessler's
home in Homewood, Illinois. The walls were painted by Beb Bruhn and
0tto Jagd and the ceilings were painted by F, J. Kessler. The coilings
vere primed with Wall Primer and Sealer - Rex 25 and recoated with
Flat-Tone Ivory -~ Rex 805. Ome bedroom was also a two coat job of Wall
Primer ond Sealer and Kem-Vel shoded to a fairly deep blue. Another bed-
poam was given only one coat Flat-Tone (shaded Tose) applied on new
plaster.

The general appearance of both rooms was excellent after they
were dry. The Flat-Tone applied on the new plaster brushed very well
over this type of surface tut showed considerable brush marks vhen wet,
However, when the film had dried out it was very smooth and uniform in
sheen as well as in tint. No laps or shiners were evident on any of
the walls., :

. Due to the two gallons (5026) originally introduced to pre-
vent skinning, we found the new Flat-Tone to be somewhat objecticnable
from an odor standpoint. However, the formula has now been revised as
ve have found that 1/4 gallon (5026) is sufficient to prevent skinning
under average conditlons of usage, and the product has been improved
considerably from an odor standpoint.

The Esso Laboratories, Standard 0il Development Compeny,
Linden, New Jercey, submitted three hydrocarbon polymers (C oila) coded
526 ~ 129 - 1, 2 and 3. :

Sé_un e Non¥olatile Content Viscnéiw (Poise) Viscosity (Gardner)
526 - 123 -1 702 0.5 Q~-R
526 - 129 - 2 50% 1.0 D
526 -;'129 -3 47.3% © 28,0 Y

An experimental batch of Flat-Tone was made with sample
526 ~ 129 —~ 3 by introducing the same vehicle solids 58 contained in the
regular formule. The "C 011" produced a very heavy bodied flat that was
bad in odor and very sticky in brushing characteristics. A definite
dmprovenent should be made in the odor of this oil as it cannot be used
as is in trade sales interior finishes.

0007-SWP-045646
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The Resin Research Depariment has submitted several more

Body Cure A. V.,

Color Selids

RC 4915 W+ 70 scce. 9,6

KC 4310 B 41 v 10.0
" RC 4822 W - X Over 18.5
€ min.
RC 4926 X - Y " 10.6

[C 4945 X -Y 47 sec. 9.8

7
12
8

8
7

7%
707
705

705

0%

These varnishes are superior to earlier developments for

Propertics of Porch :ind Floor Enarnels

.ether resin varnishes for test in Porch and Floor Enamel Medium Gray -

However, thuy ers still slightly too sticky
in brushing snd slightly too short in flow for Porch and Floor Ennmel.

.+ Dzying
Character-  Viscositv #3 Brush- Set-to-
Batch istics Fresh ('Nite ing Flow Gloss Touch Thru
0J 787 Std. formula 22.0" 31,00  Good V.G. V.G. 1l'hr. Very good
1-28-49 : 21 min.
0J 777N Using RC 4915 27.0" 28.0O" V. sl. V. sl. 8l. 1 hr. " "
Repeat RC 4898 sticky short leas 24 nmin.
than
787N
0J 7788 Using RC 4910 26.6" 28.4" " Good V. sl. 1 hr. " "
) less 17 nmin.
than 7874 5
©
0J 807N Using K. 4920 25,3" - " y,sl, . 81. lhr., v 0@ -
short less 7 min. e
thon 7878 g
[ 7]
O0J 814N Using KC 4925 27.0M - h " " 1 hr. " " o
15 nin. =
s
0J 884N Uwsing LC 4948 32.8" 36.4" n " V. goud -

0007-SWP-000115019
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Propertics of Parch and Floor Enamels
16 Hour Spot Tests
1% Soap 5% Acetic , 5% Citric 2% 953 1
Batch 3_brs. Acid i : Aeid _ Todine _ Alcohol 1% NaOl
 GF 787 Def. whitem- Def. = , Trace  Very bed No gloss, Paint off
' ing. blistering whitening stain  film dull. of board
OF 77T Def. - Trace P " Film sl.  Sl. whit-
whitening vhitening dull ening
0J 778N Def. - Trace n " Trace Trace
whitening vwhitening blistering tlistering
| .0J 80N Def. white  Trace "o " 0. K. 51. stain
: stain whitening
03 a1 n Trace " " ‘Trace Def,
. blistering blistering blistering

" OF 884N - - - - - -

Panels 12009-17 F, C were exsmined after 19 months at Florida end
28 months at Chicage. These are 8" x 24" yellow pine panels, exposed
45 degrees south. They test (a) vamishes made from Standard 0il Company's

“"A™ resin, (b) a fuld phthalate allkyd varnish, (c) an ether resin varnish
:from Resin Research and (d) two regular formulas of Rex 153 Porch and Floor

Enamel Dark erj the latter being the basic formila of the series (based

on 2188-2174 dry).

Due to the poor wmifomity of the yellow pine, accurate evalua-
tion of durability was difficult, end only a rough estimate can be presented
here. Most of the failure was cracking and subsequent flaking. Briefly,
the appearance characteristics are good except in the cases noted (dirtiness
or fading), Genersl summary: '

(See next page.)

0007-sWpP-045648
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Varnish = Durebility
{6173)-{ 2841)G,. Fair (good at Chicagn).
reguler formula 7-2-47. Fading tendency.
(6173)-(4950)G, " Poor. Serious dirt
altemate liguids. and fading,
(4100)-(4103); full Very good.

phthelate alkyd.

Ether recin fron Very good.
Resin Research, - '

(48) - "A" resin (linseed) Good. Fading tendency.

{(44) - A" resin (linseed) Poor. Serious dirt and fading.

{3017) - A" resin - Less than fair. Serious
(Dehydrol) dirt and fading.

Kettle dehydrated . Very poor. Fading tendency.
castor - "AM

Solvent process Poor. Serious dirt

castor - MAM and fading.

0007-SWP-045649
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. A sample of 412 dry Leaded Zinc Oxlde which had been trested
or color improvement was tested in Rex 471 SWP Gloss White., No color

0007-SWP-045650
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17 = Pirnment Studies

The progrom on resin coated pigments wes plamned to evaluate
ix pigments with each of four coating mcterials. These are s fallows:

Pipments
D-2941 ¢ Iron Blue ‘
11834 ' Chrome Green _ I
Green blend  12147/11086 dry ‘
12311 Chrome Orange
12189 Toluidine Red
1583 Carbon Black

Resin Coating Materinls

2172 dry Pentulyn G
{3141) Seya Alkyd
(3107) Coconnut Alkyd
RC 4707 Abitol Phtholate

Rasults of these tesis nmuy be surmuo.rjlzed as follows:

7" D-2341 - Iton Blue

: The resin coated simples would not disperse to full strength,
glose, ‘and color in any of the forrmlas tested., The best results arere
obtnined in the Ken Transport formulation. There is a definite advant~
age shown for the non-oxidizing type of resin coatings. Only in the
cag»za g the Lustral 67 formuletion was the 2172 Pentolyn G considored
Sul el

There is evidence that the lack of strength and color is not
inherent with this piyment and further vork nay develop ¢ nothod pf.
. Processing to improve these nroperties.,

11834 Dry ~ Chrome Green

This pignent processed through the fleld energy will with
non-oxidizing type resins disperses readily in any of the formulas
tegted. As previous tests hove illustroted chrone green appears to be

a 'matura1® with sdv: misges of gloss and strength showing up in sevoral
of the tests performed. It should be understood that for optimwm results
the mix-in technique could possibly be further refined.

0007-SWP-045651
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it
s o

reen Conposite: 12147 Drxy - 11086 Dry

Results with tris pigment generally parallel those obtained
§T4th the 11834 dry Chroos Green, .

This plgnent was the first processed throupgh the "new! pilot

P11 at lower pressures. Judging fron earlier work done with similar

¥ pirments 1t is concluded that the milling trectment was faulty. Dis-

B persions in Lacquer and Ken Tromsport arc of interest, however, for v
Brthe chorocteristic high gloss ~nd lack of haze. Lustral 67 ond Kenelad

eveluations have not been completed.
10189 Dyy - Toluidine Red

J " This pigrent wos alsc processed thrpugh the mew pilot mill
et low pressure (60f). Reaults are totally unsatisfactory cmd further
work :in developnent of the mill procedure is indicated.

Resin Costing Comperison

v To sumarize, the preferred resin coating materinls in each
formletion type ure ns follows:

Formulation Preferred 2nd Best

Lacquer (3107) RC 4707
Kem Transport  (3107) RC 4707
Kemelod: RC 4707 (3107)
Lustral. 67 RC 4707 272

#Tegts with ﬂl viements not yet conpleted.

0007-SWP-045652
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Rpc2 - Studies in Flab Ucll Paint Formilation

& Attempts have been mads to rethuce the vaw matarial cost of
¥ihe Flat-Tone line. Formulas were developed with a five to six cent
iover cost by a2 slight reduction in hiding ond vehicle solids. The
B formlations were disdussed at the last Trade Scles Technicul Board
Bhooting at Cleveland. &4 300 gallon batch of Flat-Tone White will be
®nede in the foactory on the lower cost formle. No further work is
eonterplated except to determine whether o reduction can be made in
the Tew materisl cost of (4113). This work is being undertaken by

B the Resin Hasearch Department. They submitied the following ealkyd
Fvamishes for test in Flat-Tcne. .

ne_ 6510 HC_5512 RC 5513 RC_5514 RC 5264

Glyc.-P.B.- P.E.-Glyc.- Glyc.-P.E. Glyc.-P.E.~ Glyc.-P.E.-
Phthelate— Phthalcote~ Phthalate- Phthalate~ Phthalate-

Fumnric Abitol Hercolyn Abitol Adbitol
(1273) Acosix Soye Acosix {1273)
Acosix
2y + W v v Y
10 10 10 20-30
17 20 18 5.6 - 8.7
4 5+ 5 , 4 3+
30% 30% 30 30% 30%
(5027) (5027) (5027) (5027)  Shell 8230 Base

) RC 5510, RC 5512, RC 5513 rnd RC 5264 were too high'in conglst-
Cy properties for use in Flat-Tone. The results to dnte on the use of
Acosix (Tall oil) in (4113) are not satisfactory.

Roonm painting tests conducted in and around Chicago indicated
‘ that an improvement should be made in the odor of One Coot Flat-Tone,
The formila was chocked to seec whether the anti-skiming agent could be
Teduced. Work indicated thet the (5026) could be veduced from two gal-
lons to 1/2 gullon and o revision wes sent through specifying this chsnge.

’ Odor tests wers conducted more recently on Flat-Tone that con-
toined 20 ce (3082) per 100 gnllons. It was found that o further inprove-
Bent could be made in the odor of this product. .

-

B el R LY
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Pratt end Lambert Lyt-All Flowing Flat Best
Present Flat-Tone (20 cc (3082)/100 gels.) 2nd
Keystona Flat (Xeystone Vz:imish Co.) 3rd

‘ 0ld Flat-Tone : 4th

Properties of Flat Wall Paints

Viscosity
#5 Drifice
Batch Characteristics Fresh 0'Nite Brushing Flew Vet Fdze
07 922 N Reg. Rex 810 +  10.2" 11.0" V. G. G 0X. ot
20 cc (3082) _ o 14 pinutes
- per 100 gnls, ‘
Keystona  "Odorloss" - .- Too Stieky G - Short
Flat Snmple from hvy {High
Cleveland body)
" Pratt and Pure White - 15.6" . V. Q. V. 6. DKX.
Lambert "Odorlesst
Iyt-Al2 From Detroit *

Uniforsity of Tint  Unifornity Washability

On Poro- Sheen over Stein Drying
Batch sity Pancl .On Lop en Lap Glue Size Removal¥*  (Qdors
Or 922 N - V. . V. G. G 757 Best 2nd
Keystopa G, G~ G - 586 Worst 3rd
Flat
Pratt znd V. P, V. G. G - 834 and Best |
Lrmbert ’ best
Lyt-211

#*See chart on following page.
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#Stain' Removal

Lend Red Yax ¥ercuro-
Pencil Pengil Blue Ink pust chrome = TIT-P-47
n3 168 Cons, 50 s1l. + Slight
‘ gtain staia stain
160 210 Cons. €5 Cons. Slight
figdorless” sta2in stain stain
. Pratt and Lambert 180 V. sl. B=d 88 Slight Trace
Lyt-All “stein .stain strin

The good performance of (4113) in flat wall peint formmlations
; lms prompted us to forrmlate three deep colored flot wall pai.nts. Ve
‘selected the blue, dark green and burgundy pigmentstions of Rexes 963,
987 and 964 in the Flat-Tone Colormix line -nd revised the vchicle
over to (4113), The experimental betches based on (4113) are al) rmuch
superior to the regular formulas in all respects. In our development
‘work we found it nccessary to reduce the Atomite 2247 dry to 2 lower

" poundage, due to the higher body of the new vehicle, in order to obtrin
a suitable pnint viscosity., Samples of our experimental pnints and
copies of the formulations were sent to Mr. Oxley, in Detroit, for his
inspection,

Work has been under woy to revise Heavy Duty Flat Vall Pziunt
#666, C78 W 16, to an alkyd vehicle., The present work indicates that a
satisfactory formulation can be worked out with = vehicle conposed of
(4115) end (£103). However, c slight reducticn in pure Ti0, will be
‘necessnry to maintoin the same cost e&s the present formula. Yotk is to
be continued on this project.

As o notter of general interest we recently tested » somple
of Stipple Flat Well Print #688, C78 W 5, for gemeral performance. Ve
‘have found it to be a fairly good nroduct. The preduct stipples very
nicely wilth a regular stipple brush or Kem-Tonc Roller Koater. However,
it is less uniform than the One Cont Flat-Tone when applied over tizht
- and porous surfeces. C78 W 5 is typiecl in general performenco to the
average stipple paint, but we believe 2 superior product could be mude
with the new alkyd vshicle (4113).

‘
{
1
{
;o
f
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Serples of Texshal WD-8 € from Agrashell, Inc. =nd No. S0
Motro-Nite from the Motro-Nite Company are being investigated 25 pos-
“pible ingredients for dry wall construction primers cnd flats. &
‘formmlation similar to Flat-Tone containing 200 pounds Texshel WD-9 C
“per 100 gallons was found to produce a texture similer to plaster on
dry wall panels. An effort will be made to use these two inpreilents
-in o wzll primer and sealer forrmlation, also 1o be used on this

type of construction.

Special
A cooperative evaluation of the _Huntér Color Difference Meter
4. and the PPG-IDL Color Eys has becn made with the Clevelond Technical
:* Service Departaent. Results of this comperative stwdy are being issued
&8 o special cooperetive report which should o in the meilds within a

short tine. :

v -0007-SWP-045656
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86 - Leaded Zine Pigments

1, Ponels 7380-7 F, Cof, were examined after approximately
five years! exposuro, verticol south, st Floride cnd Coffeyville. The
geries tests the SWP Tint Base of 7-21-43, regular using 1526 dry
‘aaded zinc sgainst 2 stock sample of 414 W from Coffeyville and a
gpecial composite sample of "Cpnodinn fume 414" representing botches
Pimede ot Coffeyville from July 7 to September 13, 1943. As indicatel
iin carlier progress reports, all these materizls have shown good dura-
E: bility clthough there is some evidence against the two 414 senples in
the form of microscopic checking at Florida. In appearcnce, the Aif-
erences are 2 little moro roadily noticecble but not outstznding.

526 is favored because of less white chelk-mask, although the 414's '
in some cnses seem slipghtly less dirty. No choice is apparent between
‘the regulor ond composite 414.

2. Ex posures 10518-39 F, € were exmined after 36 nonths!
exposure at Florida, vertical scuth, cnd 40 months at Chicago, north
and south. These are cedar bevel siding primed with regular Rex 450
nderpgoater, except for a part of the group in which specisl under—
coaters are tested. The plan of these tests connot be presented fully
in this linited space but essentially the tests cover:

(¢) White lcad comparisons, in Rex 471 SWP Gloss Vhite, both on o
regular co~fumed leaded zinc bosis using o £5% ond ¢ 303
zine oxide level, ond alse on a mechanical-mix besis at 24%
zine oxide., The vhite lends cre:

1. 9 dry basic sulfete 3. Nationod Lerdls 45 X
bosic silieate,

2. 18 dry hosice carhonate o
4, Eagle-Picher's

#202 basic silicata.

(b) Rex 450 Undercoater versus MW-40l zincless type prizer with
the special pigments, using Rex 471 top cozt btoth as regular
~nd with the silicate pigpents.

Results can be presented here only in general terms: szotis-
fectory or "average" performence mey be cssumed for 211 tests not speci-
fieally mentioned, although there are minor variations throughout.

. Eagle-Picher's #202 shows the least failure of the four white
leads in most cases. However, this moterial has been found to gel bediy

on storage in 1/2 pint cans for four years ot B5° F. averaze. The others
were not all perfect on the storage test, but showed no serious gelation.

0007-SWP-045657
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Both 18 cnd 9 dry samples rate as scmewhot more dursile in
these exposures then National's 45 X, but all three are on the same
sneral level slightly below #202.

Both the silicate leads have a better clean-up record than
9 or 18 dry, but the differences are comparatively minor,

In the primer tests, MW-401 types are slightly inferior, and
fhere is no choice ns to the type of white lead, the silicates teing
fully satisfactory.

0007-SWP-045658
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ﬂ*}? — Pipment_Studies

Paint Research Bulletin RC 81, 1ssued November 29, 1946 de-
aeribed the hiding characteristics of various white pigments in the pig-
pent volume rangs from 10 to 40%. To determine the point at which high
%5, dry hiding first occurs and the slope of the dry hiding curve, work has
been done with 1403 dry, titanium dioxdide, at pigment volume concentra-
H-tions well into the high dry hiding range.

. It 1s interesting that the point where high dry hiding occurs

is well above the CPVC of the paint system. This confirms our expecta-
tions based on flat wall paint experience ond is importmt as our first
,'direct measurcnent of this phenomenon,

Preliminary date and results of the study of hiding power as
‘o function of PVC give the followlng graphlic relationship; :

4

CPVe !
T40,
to
5
5 @®
2
{ { [ 1 [ S | | ' {
0 20 40 60 80 100

From this preliminary work, the following tentetive conclusions
can be drawn: )

1. Maxirun hidmg efficiency is attained at some very low PVC betwesn
0 and 7%.

2. The effects of high dry hiding appear 2t a point beyond the CPVC
of the system.
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.. In the March, 1949 issue of Industrial end Engineering Chenistry
25-526) A. E. Jacobsen discusses chalking behavior of titanium

e pigments. By means of reflectonce measurements after definite

8 of arc-lemp exposure, Jacobsen has found a correlation between
' hemicol recctivity and cholking, As 2 result, he expleins chalkdng
tmiun oxide-bearing paint films as 2 "breakdown of the film caused
Bintegration of the organic binder due to the eyclic reduction ond

e on of titenium compounds prescnt in the peint film." A partinl
BAtion of his work confirms his results with wet systems. The project

0007-SHP-045660
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"ﬂsa - Studies in Flat Well Paint Formulations

Flat-Tone

The Chicago plant has manufactured an 800 gallon batch of
Flat-Tone White - Rex 810, C 1110 on the lower cost formula (973 N)
and samples were sent to Cleveland for test.

The suggested revision 1is superior in stain removal and flow
characteristics. The sheen ond, rather surprisingly, the hiding, are
also slightly higher than the present regular formula. A further check
will be made on package condition and vigcosity after several wecks!'

B‘borﬂ.gec
Properties of Akyd Flat-Toncs
Viscosity ' Vet Edge
: #5 Cup at
Batch Characteristics at 75° F. Brush Flow 14 Min,
- Rex 810 Regular Alkyd 13.6n G G 0.K.
C 830 Flot-Tone -
Card 15 _
~ Rex 810 Suggested Revision 14.0n v. G. V.G, 0.K.
[V 11.10 0T 973 N

5¢ lower cost

Uniformmity Uniformity Serub Re-
of Tint of Sheen Hiding Sheen sistance

Batch Characteristics Lap Lap C.R. 859  Cycles

Rex 810 'Regular  Exc. " Good 96.1%4 11.2 840

C 83q Card 15 :

Rex 810 Proposed 5¢ Exc. Good 95.9%. 15.0 860

C 1110 . reduction ‘
Stain Removold

Blue Mercuro- TT-P-47 Wax Lead
Batch Characteristics Dust Ink chrone Coopound Pencil Pencil

Rex 810 Regular 66 Blight Slight 115 170 90
C 830 Card 15 stain stain
Rex 810 Proposed 5¢ 45 Trace  Cons. %0 180 95
€ 1110 reduction stain stain

*Panel scrubbed 250 cycles with Bon-gmi. Reading given 1s either cycle
number where stain disappeared or amount of stain remaining after
250 cycles scrubbing.
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' The Varnish-Resin Laborztory has submitted samples of filtered

end unfiltered (4113) for evaluation in Flat-Tone. Laboratory batches of
¥ t1nt-Tone mode with these samples were found to be identical in genercl
¢;performance. The tests to date vould indiccte thot it should not be
“necessary to filter this liquid for flat well peint uscge. A further
heck will be made to watch reactivity and package condition after seversl
ecks of storage.

Properties of Test Paints

AR Viscosity - 5
Batch Characteristics _ Fresh O'Nite B Days Brush Flow Uet Edge

0J 63 P Flat-Tone Card 15 A 9.4" 11.0" 11" Good Good — 0.K.
Unfiltered (4113) , ,

0J 64 P As OJ 63 P, hut 9.6 11.0 11.6 " " "
' filtered (4113)

Uniformity of Tint

On
Porosity Uniformity Sheen
Batch Charccteristics  On Lap Panel of Sheen _ Grind  85°
0J 63 P Flat-Tonme Cord 15 A Exc. Good + Good - 4H 8.4
. Unifitered (4113) .
0J 64 P Flat-Tone Card 15 A " " Good 3-3/4 H 10

Filtercd (4113)

: The Resin Research Deportment has submitted four edditional vari-
ations of (4113) for test in Flat-Tone.

RC 5298 RC B1l73 RC 5527 RC_5524

Glyc.-P.E. P.E.-Glye. Glyc. P.E. Fumeric Glyc. P.E. ~

) Phthzlate Phthalate Phthalate Pathalate A

Resin Abitol Abitol Abitol Abitol 5]

o

o1l (44) (44) Acosix Acosix &

Body %z Zg + U+ W =

Cure 17 10 11 - 12 12 ?

A. V., 8.7 5.5 17.8 17 S

Color 34 ' 6 34 5 Q

Solvent (5027) shell's 8230 . (5027) 1% £bitol ©
: Odorless | 22 (4048)
. Kerosene ’ 675 Amsco

Qdorlcss
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) Laboratory batches of Flet-Tone White made with RC 5527 and

‘5524 were satisfactory except for washability when applied over glue
Ja20, RC 5298 was roted only folr in washability when used ns the vehicle
B 1n Flat-Tone White. Flat-Tone made with RC 6173 was very high in body
Band no tests were run except for odor. In this respect RC 6173 was mich
i superior to (4113).
' - Acme has roported that their production of No-Lustre has ¢ slight
tendency to skin whon made with 1/2 gallon (6026). We therefore recom-
mended that they use one gallon (5026) as o tomporary measure until they
have had an opportunity to check this problem. Laboratory batches of Flat-
Tone Whito made with Acme (4113) coded DV 300 and (4113) from Chicago pro-
duction using 1/2 gallon (5026) por 100 gallons produced no skinning afier
/48 hours in partinlly filled quart ccms.

Gallon samples of Flat-Tone token from the Chicago warehouse were
elso inspected for skinning after being in storage for a period of 18 - 25
days. Thege samplos Were all in excellent condition, frec from cny skin
formation. Clevelond has been advised to have our plents mcke a check on

their préductiou.
“Heavy Duty Flat W21l Paint #666 C78 W 16

o Titonox RA-G0 has been found suitalle 28 a roplacement for 2269,
2275 or 2174 titaniun oxides in this rex. Viscosities were relatively low
it this is in keeping with previous experience, Chicago production gives
o thinner bodied paint than Cleveland. Wnile this may lie in the (3880)E
it nay also come from heavier paste mixing at Chicago. Brushinz, flow,
vet cdge, sheen uniformity ond tint uniformity on laps were all good, but
uniformity tested on the porosity panel was poor for batches mede with
elther 2269 or MA-50. Other test dota follows:

Viscosity #5

Reduced 12-1/2% Contrast
Batech Ti0, Used  Eresh Overnight Ratio
0J 20 P 2269 dry 52" 7.0" 94.1%
0T 21 p RA-50 5.01 6.6" 94,05

Some work hns been done to see what improvement could be mnde in
Heavy Duty Flat Woll Paint #666 through the use of (4113). A new formule
%2s developed and arrcngements mnde to nanufacture 300 gallons on the pro-
-Posed fornula 50 P. 50 P appears superior in all reapects, rnd row meoter-
12l cost is 4122.83 ot Kensington compared to £124.00 per 100 gellons for
the current formulc. :

Laboratory comperisons were as follows: 0007-SWP-045663

0007-SWP-000115035




ﬂsz - Cont.

B> Batch

& characteristics

Viscosity - #5
(Reduced 12-1/2%)

. Fresh
Overnight

Glue Size - Cycles

Dust
Blue Ink
Mercurochrome

Red Wax Pencil
Lead Pencil

Uniformity of Tint
(Porogity Panel)

Uniformity of Shaen
- Raw Material Cost

TT-P-47 Compound

Palnt Research
April, 1950

-15-

Properties of Flat Well Paints
6120p

Reg. Héavy Duty Flat
Wall Paint #666

Soft compared to 50 P
17
95.2%

410

‘Stain Removed at Cycles Indicated

70
Bad stzin at 250 cycles
Bad (~) stain 250
90
165
80

Poor
Good

5124.00

0J 50 P

Alkyd Formila
57-1/2 gals. (4113)
775 pounds 2132
150 pounds 312

7.0"
13.6"

Very good
Good
Good

Excellent

21
98.2%

750

55
Trace stain 250 cycles
Slight stein 250

70

140

85

Vexry good
vVery goed
A122.83
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' Primer for Dry Wall Construction

Some time was spent on the development of a primer ond senler
for dry wall construction. In commection with this problem we have
tested two inerts recommended for texture type of paint. The Metro~Nite
Company recommend thelr No. 50 Metro-Nite for this purpose but we heve
found that a product called Texshel WD-10.5C supplied by Agrashell, Inc.,
Los Angeles, California to be much superior in suspension properties end
more desirable in texture.

Quart samples of & speciel wall primer ond sealer coded 67 P
were sent to R. G. Landis, at Oskland and 8. F, Gerlson, at Cleveland
for their inspection,

Porch and Floor Enamel '

The Rosin Research Depertment submitted a higher bodied ether
resin varnish for test in Porch and Floor Emamel. The purpose was to
obtein a patisfactory enamel body with lower vehicle solids and reduce
raw mateviel cost. . :

RC 5001
(348) reduction Infinite
Bedy W
Cure 108
A » v + g . 8
Color 8
Solids 603

The Porch and Floor Medium Gray made from RC 5001 wes satis-
factory in body, sticky in brushing end low in gloss. Apparently no
reduction in solids con be mede without lowering gloss, and a lower
bodied varnish base mst be used to obtain brushing properties.

0007-SWP~045665
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g'éz‘ ~ Studies in Flat Wall Paint -
Flat Wall Paints . !

Another cvaluction has been made of Titanox RC HT 2132 dry,

74 Cal R 22 ond Ti-Cal R 27 in Flat-Tone Shodow Blue Rex 835. The three
B nigments were introduced a2t the suhe poundage in Rex 835 and the paints
R vere ground in lsborztory pebble mills under identical conditions. The
3 hiding properties were determined ¢n the shaded and wmshaded white base.

The results of the tests’ indzc..te that Ti~Cal R 22 and Ti-Cal
R 27 arc both slightly lower in opacity thon Tltmox RC HT. Ti-Cal R 27
. wes too low in hiding and sheen to .be considered ns ' an alternote for
2132 dry in Flat-Tonc White or tints. However, Ti-Col R 22 has less
color change from wet to dry and would be preferred to 2132 dry in this
respect, discounting its slightly lower hiding properties. If Ti-Purs
R 22 vias approved for the tints 11; should not be used interchangeably
with 2132 ary. ,

: For the szke of brevity the chart lists only those charcctor-
stlcs which differed. Brushing, flow ond uniformity over varying porosity

ere stendard for 211, with R-27 being the best on unlfor:nlty of sheen on
the hp.

Experimentsl Flat~Tones

Scrub
Reésistence
Viscosity - #5 Orifice Sheen Hiding Over
Batch Character:.st;cs Fresh 0'Nite 5 Days 85° C.R. Glue Size
99 P Regular Rex 835 10% 2n 12.6" 10.0 99.5% 646 cycles
Tint Base- . tinted
Stock 2132 92.7%
in white
0J 100 P Using Ti-Cal 12» 14n 14,00 10.0 98.7% 690 cycles
R-22 for 2132 tinted
92.33%
in white
0J 201 P Using Ti-Cal 12y 13" 13.on 6.6 98.5¢% 640 cycles
R-27 for 2132 inted
: 82.2%
in vhite

0007-SWP-045666
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- Stain Removal
(Cycles Required to Remove Stain)
TT-P-47 Wex Ie-d
Dust Blue Ink Mercurochrone  Coupound Penci_. Temei)
40 250 cycles 250 cycles 100 17G LY
Trace Cons.
40 250 cycles 250 cyeles .80 146 50
Trace Cons.(-)
40 250 cycles 250 cycles 90 142 £0
Very slight Slight (+)
stein. . stain.

A sample of Ward‘s Super Ons Coat Flat Well Peint was coopered
with One Coat Flat-Tone White Rex 810 for genercl performance, 7The ¥z¥d's
flat was slightly better than Flat-Tone in stoin removal tut lower in
biding and serub resistance over glue size. Ward's flat wos poor in wmi-
formity of tint when applied over spackle wherens Flot-Tone wng rzted

good {see chart for data).

Comparison of §-W One Coat Flat-Tone and
Ward's Super Oue Coot Flat Well Paint

Somple Rex 810 - C 830 Ward's 75-3101

. Chavacteristics Regular Alkyd Flat-Tone Super One Coe.t Flet White
| Card 15 820 - § 200
Viscosity 14.6" 26" + 1/8 cup
#5 8-W ot 759
. ™~
Brush Very good Very good o
(2]
Flow Good (-) Good 3
]
Vet édge at 14 iinutes 0.XK. 0.%. g
}
Unifornmity of Tint S
-On Lop Excellent Good () 8
On Verious Surfaces* Good . Poor

Fhontad stom o ssaled and wnsealed spackle, senled and unsealed wallboerd,
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Conparison of S-W One Coat Flat-Tone and
Word's Super One Coat Flat Wall Paoint

Sanple Rex 810 - C 830 Ward's 75-3101

; haracteristics . Qepular Alkyd Flat-Tone Super One Coat Flat Wl;ite
Card 15 820 - 8 200
Sheen - 85° 10.8 15.0
iding -~C. Rs : 96,07 94.6%
crub Résistance** 757 cycles 595 cycles
tein Removal*t
Dust 55 ' 35
Blue Ink Slight Trace
~ Mercurochrone Slight (+) ' Trace
TT~P-47 Compound 18 55
'Red Wax Pencil 170 . 100
Lead Peneil 90 65

*#0n Gardner Model 105 scrub machine,
*"*S'i:.ain-s scrubbed 250 cycles. Readings given are either cycle
wh'ere stain was removed, or amount of stain remaining after test.
Enenelodd
. Resin Research has submitted scvernl styrene vehicles for
evaluation in enanel formulations. The encmels will be compared with samples

. of styrene enamels submitted by Lewis Berger for inspection and test.

Chart follows,

0007-sWp-045668
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RC 5409

Styfene v
(44)

300%
JK
10m
7.60
16,6
7+
50%

25%(4026)
25%(348)

GV 5106

Berger.

£5 hOt revised
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as time would not permit.

Paint Research
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RC 5411  RC 5413  RC 5418  RC 5414
Styrene Styrene Styrene Styrene
Rosin
(2018) (1273)  Adiphat 18A ({140)
(140} (2325)
2008 SR400Z 2008 10008
E G T v
o - 10" 6" 1
7.95 7.55 8.00 7.65
6.4 18.5 12.0 3,05
7 6 -7 4-5 10
50% 502 502 807
50%(1257) 25%(4026) 50%(1257) 328% (548)
”5% (348) 2%(2049)
CV 5123  CV 5106  Experi-  Experi-
mental mental

RC 5417
Styrene
(1273)
(120)
200%
T-U

1o

8.2
20.4

5 -

50%
505(1257)

CV 6123

- The styrene vehicles werz pigmented similar to Enameloid White
P Rex 7.C, card No. 41, and the enamels were couwpared with Enameloid White

- for general performance characteristics. They were checked for brushing,

Ilow, drying, gloss, ete. {see data in chart below).
alsg be evalnuated along with the samples of styrene enamels from Lewis
Howaver, it was decided that sny enamels that are too high in
body are to be reduced further with extra thinner for this evzoluation,

These enamels will

The styrene varnishes that produced high bodied enamels were
Dr. Sample was-of the opinion that
oy changes that he could mcke in these vehicles to lower body would
require a change in composition and this was not desired as the various
vamishes represent specific types.

0007-5WP-045669
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e : . i
Procerties of Various Enameloid Whites a
. . . 5:
‘Viscosity R i
Characterisiics Fresh 0'Nite 3xrd Day Brush Flow Vet Fdge if
Rex 715 regaley 23" 37.2% 42n std. std. sta.
Card 41 (&) (c) (G)
(3109) - {4107}
BC 5409 43t 50" 35t Sticky G (-) Short
Reduced
6-1/2%
(5027)
RC 5435 ign  17.8v - m V. ¢G. PFair Short
BRC 5413 AL . .&B.8" 8L, G () Short
sticky
RC 5434 54.2® 59 © 4.5 Good Good Good
Reduced
6-1/2%
(5027)
RC 5418 1t 3_m 17 42n Ton Very Good Short
: Reduced sticky
18-3/4%:
20 5417 Xt 40m 27 140 a7 Very Too Short
Reduced  sticky high
2005 -
roossi of 1/3 (1257) - 2/3 (5027)
.-Ser-io-touch Through Celor __Bloss
75 mimtes Stz (G) std. (G) 559, (V.G,)
2z " Very good Tery good Jary gond x
L v Brittle Yellow Trry good t
= v L. writtle ‘Good Jory (gooc
fal n Vet good Sl. yellow Very #ood
< " Very good Very good Jory pood
22 n Very good Very good Jery good
0007-swp~o4557o '
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pigment Studies

Working with existing formulations for Flat-Tone White -~ Rex 810

plgment volume crncentration relationships are under scrutiny. It has
“found that Rex 810 formulated with magnesium silicate has a CPVC of

K7t -while the actual, or formulated PUC is approximately 67% FVC. In

; '3umlnting this material to use celecium carbonate 566 dry the actual

e ¢ employed was 71% and the CPVC was 61%. Inert system paints based on

B8 ary were formulated at 67, 71, and 753 PVC, and were tested for opa-

. stain removal and sheen to determine the effect of pigment volume

Eiliions. Results showed that incresse in pigment would result in

szl opacity, higher sheen, and more staining. Lower pigment volume

d result in lower opacity, lower sheen end poorer stain removal.

Comparative test data on the 568 dry batches are as follows:

__Contrast Ratio Sheen
B.V.C. 0,003" C.005" 0.007" (85° Photovolt)
67% 90.3 95,5 9.6 9.0
% a2.2 95,9 a7.4 - 11.5
75% 93.0 96.9 97,5 14.0

Stain Removal Test
: TT-p-47
Dust Ink Mercurdchrone Compound  Red Wax Pencil

75 200 Least 100 180 75
50 140 Intermediate 100 75 75
2884 40 - Most 125 180 120

This work will be pursued further to determine whether such
BWlts are 2lso obtcined with a coarse inert such as diatomacecous silica.
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B 7o - 1eaded zinc Pigments

. Panels 11611-28 F, C were examined after 2 years' exposure
g:vertical south in Florida, cnd 2-1/2 years in Chicago. The paints were

$%- designed to study the use of zinc cxides and to determine whether amount
used cnd particle size or reactive surface erea could be balanced to

give equivalent performance. SWP Gloss White was used as the buse formule,
increaging lead contents os zinc oxide contents were reduced. Zinc oxide
vas introduced at 328, 21% and 10% levels using Ozlo 35/65 leeded zine,

XX 592 New Jersay zinc oxide 108 dry, XX 50 1707 dry, XX 503 2059 dry, ov

- Azo 227-33 2295 dry. St. Joseph Lecd Company's zinc oxides #17 and #46
' were used at the 32Z level only.

Only the Florids panels show significent f£ilm failures, with
the co-fumed samples chowing elightly to definitely less failure than any
of the mechanicel mixtures. Failure is very slight at the 329 level,
somewhat more advanced at the 21% =md 10% level. St. Joc's #17 and #48
oxides at the 32% level show advanced failure, thus the former cannot be
considered as an 2lternate for XX 503, 2058 dry, znd the St. Joe oxides
should not be used in exterior formulas.

‘Al though mildew growth has not pmgressed'mxch during the second
~year of exposure, the co-fumed leaded zincs contirue to show an advantage
ver mechenical mixes in mildew control.

0007-sWP-045672
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iN57 - Physical Properties of Pignent'sj
- n

- Some agsistance was given the Chicago Technicsl Service
pertment in assembling a laboratory ¥set-up to study the effect of

oug factors on the performance of /palnts in electrostatic spraying.
‘consists of a 50,000 volt D.C. generator having an output of 200.c A
the possibility of varying the voltage between 5,000 volts and maxi-
"'The electrodes are held in a lapge, wooden cage to preclude acci-

$al contact by the operator end cap be held at various distances and
tions by heavy insulating rods.

The process of electrostatic spraying consists briefly of plac-
an electrical charge of one sign, usually negative, on the sprayed

t particles. The object to be coated is held at the opposite poten-
al, thus attracting the paint fog. The charges produced on the paint
g originate through the icnizetion of the gas between the electrodes.

¢ ‘gaseous 'ions attach themselves to the paint particles, thus impart-
to them the same charge as they possess. As it is possible to pro~
'a preponderance of gas ions of one sign at one of the electrodes
“giving this a high surface curvature, the paint particles can be
garged easily to the same sign by being bombarded with these ions.

From this simple consideration it is obvious that 2 number of
will influence the efficiency of the electrostatic ppraying

! Any factor producing more ionization of the gas between the '
gisctrodes, such as incremse in voltege as close to the sparking poten—
ial' s practicable, as well as shape ond position of the electrodes:

Ll affect the results. The maximum sparking voltege varies zpproxi-
laly directly as the density of the gas, and consequently nearly '
giversely as the temperature. The surface conductivity of the sprayed
paterial also affects the efficiency of the process markedly, os do the
goctor velocitics of paint sprzy and electrostatic sttraction.

I tbrs

N0Q «

The work is in its preliminary stages and it is felt consider-
8 practical and theoretical information can be grined from the set-up.

. A numbe:z; of graphs and ‘slides have been prepaTed in connection
1.-‘ & paper to be presented ot the Gordon Research Conference, July 17 -
L the electrokinetic properties of dispersed pignent systems.

A number of (PVC determinations have been carried out for other

ments to determine possible differences in the behavior of appar-
By the same formilations of paints.
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wy — Pipgment Studies

Testing of pigment hiding in the range of pigment loading in
the vicinity of the Critical Pigment Volume Concentration (CPVC) wowld
jndicate that the dry hiding curvé for opacity pigments breaks very
sharply whether the pigment be of ithe high or low opacity type. It has
boon noted that 1403 dry Titanox A TiOp is at a minimum hiding effi-
clency at the CPVC and this extends to alightly higher pigment loadings,
In contrast 2132 dry, Titanox RC HT, rcaches its minimm efficiency at
jower loodings then the CPVC and some degree of diy hiding is azccom—
pliched at the CPVC, This work is being continued to extend our
ymowledge of the mechanism of pigment hiding.

An extensive review of A. E. Jacobsen's work on the chalking
pchavior of titaniun dioxide pigments (Ind. and Eng. Chem; March 1949;
pp 523-526) has been completed. Jacobsen explains the chalking of
titenium oxide-bearing films es a "brenkdown of tho film caused by dis-
integration of the organic binder due to the cyclic reduction and oxi-
dation of titanium compounds present in the pzint filn." In the presence
of actinic rays, the pigment is said to be reduced by the vehicle, with
o corresponding darkeming of pigment. In darimess, the roverse reection
takos place ~ accompanied by a ro-whitening of the pigment. In Jacob-
pon's experiments he used an arc lamp as 2 source of actinic rays, and o

. Bunter Multipurpose Reflectometer to measure changes in reflectance.

A summary of resulis obtained in our review of the work follows:

1. 1In the wet; rapid reflectance decreases were noted with various
pigment-vechicle combinations.

Mimutes for -

Pigment =~ Vehicle &% Refl. Decreasc
1403 dry - Linseed .9

" 34% Glycercl/H,0 Sol'n 7

" Al]qd 9

L H0 25

n H,0 + SnCl, (Reducing Agent) 16
" Ha0 + H,0, (Oxidizing Agent) 2235 (for only
¥ decrease)

2. The rate of the reverse reaction in the wet is extremely slower then
the rate of the forward reaction.

5. In the dry film state comparativaly slow reflectance decreases

were noted,
Tine for -
Pigment Vehicle 1% Refl. Docrease
1403 dry Alkyd ' 875 minutes

0007~SWP-045674
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4. An attempt to measure the chalking resistance of four different
titanium pigments by this method gave the following rating:

E < Tne for 13- -
Ti0, in Dried Paint Reflectance Decreasc
2174 Dry R-610 12-1/2 days
2269 dry RA 10 MO 7 v
1403 dry Titenox A 3/a n
2050 dry Titanox A4 ifa v

Hence 2174 dry and 2269 dry chalk considerably slower than
do 1403 dry or 2030 dry. This rating is somewhat in the order anticipated
fron experience, but RA 10 MO appears to be more chalk resistant then
expected, ond the order of Titanox A and AA is reversed.

It should be pointed out that nlthough this mode of evaluation
cppeers to work fairly satisfactorily it would be entirely possible to
"poison” any such evaluation by the inclusion of a small amount of an
oxidizing agent in the pigment.

Phthalocyenine Blue

A practical test of the solvent resistance snd color stobility
of 2 serics of six phthnlocyanine blue pigument scmples submitted by
Mr. O'Necl, of the C. P. Department, hos boen completed. BL 44 type
shading bages werc prepared frun each of the samples and these in turm
were used to shade sauples of stock Encmeloid White - Rex 710 to the
approximate shade of Enameloid Pastel Blue. Shaded wet samples were
aged at 77° F,, 110° F., and 135° F. for a 6-month period and inspected
Pericdicaily, This was o blind test but at its conclusion the scnmples
were ldentified as follows:

E-1 Inproved S<W procedure.

E-2 CPX 483 Origin - du Pont.

E~3 du Pont RIC press coke ground dry.

E-4 du Pont, BT 284-D Origin - du Pont

E-5 BNC or CP 1037 Fron du Pont Press Cake.
E-6 General Dyestuff's Heliogen Bluo BNC

E-1 represents a substantial inprovement over previous §-Y
preparations, Its performance level wos wall within the renge of
conpetitive nateriols.

0007-SWP-045675
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The pattern of color change established by all sampples was a
‘general bleaching during the first month of aging, followed by a pro-
gressive decpening of color that more than offseét the initizl color
loss by the end of the test. A tendency to redden in cast at the ele-
vated temperature romeined constant through the 110° F, serlcs and
decreased with oging st the 1359 F. level.

: E-1 reddened less at 110° F, and deepened less than 211 but
E-5 by the end of the 6-nonth periocd. The reflectance vclues of filn
cast from 6-ponth nged material frez those two sanples were very near
"~ to their original valuss.,

0007-swp-045676
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A sanple of 1424 12/88 Leaded Zinc wes submitted to the
gional Lead Company for work with their Basic Silicate White Lead.
has been made up in SWP Undercoster and Gloss White replacing the
nc oxide on on egual chemical brsis and the lead on an equal volume
hasis with National's 45 X Basic Silicate White Lead. The paints had
pormal characteristics of body apd color and will be compered further
exterior exposure,

0007-SWP-045678
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/62 - Studies in Flat Wall Paint Formulation

Work has been continued on the lower cost formilaticn for
Flat-Tone White to determine if an jmprovenent could be mede in the
package conditicn upon storage. A further study was clsc nade to
deternine the conparativo parfounance of the differcant types of whit-
ing purchased by our various plants, including 1999 dry.

As indicated by the following data, 1999 dry was found to be
too reactive for this type of formilation. However, the other samples
of whiting were all fairly close in consistency characteristics hut
veried quite widely in their degree of sheen. It appears that o1l 565
dry would have to be purchased from one source of suprly if whiting
ig to be used.

Properties of -Verious Flat-Toncs
Testing 566 D!:Y

e . Vismsitx £5 Sheen
Batch 568 Dry Grind  Fresh O'Wite 3Bwmsh Flow 859
251 P Albacar 43-5 2 H Jom 11e V. G. Good 3.0
C. K. Willions Co.
(Los ingeles)
'g B 553 P Kcystone " 10 11.2" V. 6. Good 12.0
! Thompson-Heinmen ' :
E and Lowa Bros. Co.
254 P Camelcarb " 9" 10" V.G Good 7.0
Terry T. Campbell
and Sons
255 P 1999 Dry " 24n @ G (-) Sl 7.0
short
285 P 566 dry from 1Ind. " zn g ¥. G. V.G, 4.0

Min. end Chemical
(0aklend Plant)

Drying over night ~ very good on all.
Uniformity of tint on lap - very goed on 21l.
Uniforaity of sheen on lap - good on all.

0007-SWP-045679
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The lower cost Flat-Tone fdormala, 0J 973 N, was sent to Cleve-
1and, but we have now found that itisettles somewhat harder than the
prescat formmlation for Flat-Tone. "a"\The proposed formula hes now been
revised to improve suspension by increasing the 1826 dry from four to
cight pounds per 100 gallons. Samples of the new fonmlation were placed
in storage to check on package cond}%ion after scvoral weecks' storoge.

: The Resin Rosenrch Dopartmont has submitted two (4113) type
- varnishes made with deodorized types of thinners

RC €601-A RC €601-B

Resin Glyceryl P.E. Fhthalate Abitol

0i1 Soys _Saya

BO@ Z1 Z\

Cure 17 17

A, V, 10.1 10.1
Color 44 4+
Solids . 30 30
Solvent poep Rock Shell 8491

Deo Nopoleunm Déodorized Thinner

The two varnishes wore compared with (4113) in the Flat-Tone
¥hite formlation. The two flats mado with RC 6601-A ~nd RC 6601-B were
slightly higher in body but quite similar in othevr rospects. However,

B fron zn odor standpoint the Shell 8491 and (5027)were about equel whercas
it Desp Rock Deo Napoleun was less desirable.

A fow experimentzl batches of a deep blue and marcon flat wall
aint were nade with VM~2336 (RC 5659) a vehicle proposed by J. A. Lutz,
f Titanium Pigment Corporation, for use in deep tone flats. VM-2336
8 & lime treated dehydrcoted castor oil-fish oil-ester gum varnish
having G viscosity at 50% non-voletile. It wes cloimed that this liquid

olored flot wall peints. Howaver, flats made with our reproduction of
their varnish (VM-R336) produced very poor uniformity of tint with very
short flov and wet edge. No further work will bo done with this liquid
t the present time, °

A conslderable amount of time wos doevoted to an evaluation of
‘[?,rrcme containing paints from Lewis Borger and Son= alony witk compe~
tiiive somples ond product. from our owvn lines. A #epord on this
investigation ~as made at ‘ne Nescarch Meeting for June, In geuercal we
found the styrene paints to be bed in odor, posr in oleic acid and lard
Tesistance, poor in washability end sticky in brushing characteristics
"8s conpared with cur own products.

-, -
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#187 ~ Physical Properties of Pigments

From time to time, considerable difficulty is encountered with
poor spreeding of a given batch of paint or varnish on a given substrate.
In these cases, the wet film seems to have a very strong tendency to ball
up into more or loss small droplets, leaving a good portion of the sub-
strate unprotected. In milder cases, pits and craters may be caused by a
similar phenomenon.

At the recent Gordon Research Conference for Organic Contings,
a short discussion of work performed by R. Fuller of the Bakelite Division
of U.C.C. showed the creation of this type of defective films to be a
function of the relative surface tension () )/viscosity (7;) relations pre-~
vailing in the varnish toésted. The varnish was made with‘a phenolic type
of resin, The graph shows the rclationships observed for this material.
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The curve was constructed from a series of data obtained by
diluting the varnish to be tested with thinners of various types and
observing the suiface tension and viscosity of each sample. It was
found that in each case whevre the/ o{values crossed the curve, &
£i1m of defective character was obtained. This is also true at the
high viscosity range of the graph. If, for instance, an air dried film
of apparently satisfactory film charecteristics is baked, and the vis-

" cosity at relatively high surface tension is reduced to the point where
it lies within the defective film arsa, a poor filwm showing breaks is
obtained. No fundamentsl explanation for this behavior of films could
be given at the Gordon Research Conference.

The above has stimulated considerable thought, and from the
small gmount of work it has been possible to do in this field in this
laboratory since the presentation of the above dets, it seems tha{ the
probahle mechzanism of the phenomenon is as follows: If a small drop
of 2 licuid is placed on a plane, solid surface and the viscosity or
possible structure of the ligquid is neglected for the time being, the
forces acting on the interfaces of this system can be shown to be as
indicated in the figure, vherc A g is the surface tension of the licuidy

;. surface tension of the solid; and A s¢ the interfecial tension
sofid/liquid. From simple vector analysis thesc volues can be shown
to have the relationship:

o 5_—)\"('.2 )\.e Cos &
whers € is the contact angle which by convention is always measured _
- . through the liquid phase. Depending on the .value of this engle, the shape

)\5 _ , ‘6\\/\se
BASSARNANRNNY

of ¢ amall drop placed on the solid surface may assume a number of forms:
at ze70 contact angle, complete spreading of liquid on solid to & mono~
moleculer layer tzkes place; at 0 to 90° contzet ongle, o sogment of a
sphere of less than or equal to half the total volume; at 90° to 1809,

- B . 0007-SWP-045682
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a sphere ecual to or mofe than haif the volume of the complete sphere.
Consequently, as the contact angle is increased progressively fron zero

to 180°, the hoight of a small drdp of a given volume above the sub-
strate is also_progressively inersased from zero to a moxdimin theoretical

_value of JZ,_ .—W‘y s where J/ is the volume of the drop placed on the

plate. 3T This holds only for drops of very amall diameter.
As the volume of a given drop 1s increased, the gravitational forces -
acting on the liquid pley a larger and larger tole so that for a moterial
of a given contact angle, the side view of the drop will assume the :

following shape.

¢ ) A
A N\dse )V )v({ ya
TG\.\\_.\\'\ NANANANN NN

Even if the volume of the drop is further increased, the height of the
flat portion of the dro'p,,& , above the substrate will not chaonge mat~
ericlly and the condition of stobility will be a function of the contact
engle & and the specific gravity of the liquid.

From the above, it is easy to see thnt, still neglecting vis-
cosity, for any given liquid having a given specific gravity md o given
contact angle with a plane solid surface, s definite value of , the
eritical height, will be established. For a given gystom with gero con-
tact anglo, . this equilibrium vdlue is zery, for 1B0° contact angle, it
is a maxizum, For paints and vehicles, at high contact angles is con-~
siderably laorger thon the usual thickness of applied films, being in the
order 25 mils or more. N .

It-is thig foctor of high oquilibrium velues ofﬂ vwhich creates
the driving foroB§EP€ctive paint and vamish films. Assume, for a
given paint/substrate combination, baving a large contoct cngle, the
critical height, .4 , 38 20 mils. The film a8 laid down on the substrate
is, howeyer, in conformity to general paint practice, only about 2 mils
thick. From the above considerations, this is obviously an unstable filn
condition as it must increase to 20 mil thickness bofore the eriticel
height is attained. To do this, provided the film is sufficiently non-
viscous, it will contract in area in order to increase its volume to the
ceritical height. This is accomplished by “fobbinp! adjacent portions of
the substrate of the vohicle, nnd consequently creating breaks and ir-
regularitisg in the applied paint film,

0007-SwP-045683
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The force tending to counterect this phenomenon is the vis-
cous resistance of the applied film., I¥n highly fluid films the above
action will take place with considerable rapidity. As the rigidity
of the film is increased, either by increasing the viscosity of the
varnish films or, fhrther, the thixotropic structure of paint films,
a point is reached where the forces of surface tension are no longer
capable of moving the film against the forces of viscous resistance.
As 2 result, any value of viscosity of the applied film equal to or

‘higher than this value will produce a quasi-stable condition which pre-

vails as long as these circumstences prevail. If the viscosity or thixo-
tropy of the Film is reduced below this point however, as for instance by
heating or baking the £ilm, an unstahlle condltlon results, causing the
familiar breaks in the system,

The mathematical relationships enumerated above are calculable,
but are rather complex, so that an empiricel approach to the measurement
of the various factorginvolved would ve indicated.

The obvious method of correcting defective films produced by
this mechanism is, of course, to decrease the contact angle between film
and substrate to the point where the critical thickness, /], 18 less than
the thickness of the applied film, preferably zero. Under these condi-~
tions the film will be absolutely stable. This can be implemented by
absolute cleanliness of the substrate and can be promoted strongly by
employing thinners which hove a good wetting copacity for the substrate.
Often vigorous shearing of the substrate, like hard brushing on of the.
paint, will decrease the contact angle sufficiently to give eontinuous
films. As the contact angle is a2 function of the surface tension of
the’ vehicle, ‘low surface tensions are indicated as highly degirable.

Where these methods ave impractical or imposgible, the quasi~
stable state caused by o highly thixotropic structure and high viscosity
are applicable. This solution to the probtlem is very dangerous, however,
for films which are to be baked subscquent to air dry. If the tempera-~
tre of bake is high enough to decrease the viscosity of the film below
the critical value, defective films will result. Often decroasing the
beking temperature only slightly will remedy the difficulty.

The third alternative to the prevention of breaks in the
applied films, is to increase the thickness of the cast film to be equal
or greater than the critical thickness. This method usually meots
technical difficultles, however. Any other miscellaneous conditions
tending to create a stabilized film in conformity to the above is, of
course, usablea.

Discussion of this mechanismp is invited.

0007-5WP-045684
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Apparatus to msasure cohesion and the edhesion of films to
substrates is being constructed. It is of the automatic recording
type and should give some ingight into these vclues for various types
of paint and varnish films.

Equipment is being tried out which promizses to give CPVC
results in connection with the CPVC cell without knowing the formula for
the paint being tested. This technique should also be zpplicable for
the ropid determination of the specific gravity of powdered materials
such as pigments,

0007-SWP-045685
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77 - Pigment Studies

The work on pigment hiding in the CPVC zone of pigment loading .
is being extended to include competitive titanium caleiun pigments
offered by du Pont end Titenium Pigment Corporation, as well as lithopone.
This work should give on insight into the differences in performance of
the various titanium calcium pignments as they are revealed in use in
various types of forrmlations, The pigments included in this study are
eg follows:

2132 dry Titanox RC HT
2140 dry Titonox RC
1201 dry Titanox RC HT X
Ti-Cal R 22
Ti-Cal R 25
1202 dry Ti-Cal R 27
Ti-Cal R 31
461 M Pemolith -

This work is under way and results should be aveilable during
the next month.

The work on photo-chemicel effects as a measure of chalking
rate has been discussed with A. E. Jacobsen, of the Titzniun Pigment
Laboratory. It wos his comment thet although the method nay serve

gl adequately most of the time it is a method which may be affected con-
¥ siderably by chemicol impurities. He felt that es a control test the
results would be too easily nullified and might possibly be very mis-
eading. : .
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4162 - Studies in Flat Wall Paint: Formiation

Fnamels from West Coast

The Oaskland Technicel Service Department has submitted quart
sanples of Sinclair Bagded High Gloss Enamel 1001 White and BH0O - 22 E.B.
Gloss Enamel made with OW 653 vehfcle (Dehydrated Castor P.E. Rosin
Ester) for our inspection., The two enzmels were compared with Painter-

_craft Gloss White Enamel #821 (F82 W1 - C 3549) and Enemeloid White

(Rex 710 - C 3499 A) for genmeral performence. Sinclair-Bagdad High
Gloss Enamel was slightly sticky in brushing. The gloss was very simi-~
lar to F82 W 1 but not as high as Rex 710. The Ozkland Enamel BHO-22
was better in brushing properties than the Sinclair enamel but it was
lover in gloss. However, we found the Sinclair end Oakland Enamel
BH0~22 about equal in chemical resiatance. ’

Enancl Tests

. Glogs :
Viscosity 600 Drying Vet Edge
) #3 S-W Photo- Jet-to- 10 Min.
__Sample Cup Brush Flow wolt Touch Of'Nite Lap
Sincleir-Bagdad 56.41 s1. Very 94 3hr,. Very Short
High Gloss En. sticky good 20 min, good
1001 - White
Oakland Lab. 89.0" Good n 80 2 hr, R "
B 0-22 E. B. 4 .
Gloss Syn. En.
Made with OW 653
Paintercraft Gloss 34.0" Good " 95 1 hr. " "
White Enamel #621 o 40 min.
FB2 W1 --C 3549
Paancloid Vhite  26.0"  Very 81. 99 1 hr. " n
Rex 710 good  too 1 min,
C 3499 A high
Cont,
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Enamze'l Tests
(Copt.)

3 Hour’f Spot Tests

Oleic Acid 5% 5%
2% 1% Y+ 95% 19 Acetic Citric
Sanple lodine NaOH Lard 0il Alcohol Soap Acid Acid
: (24 Hours)
gsinclair-Bagdad Bad s1. Soft Very No Cons.
High Gloss Bn., stain; blis., filwm. soft visir :blister- OX
1001 — White sl very film, ble - ing,
soft soft bad effect very
film. film. blister. soft.
Oakland Lab. " Very . Sl.- " " Bad Saft
B 0-22 E. B. bad soft ‘ blister, film.
Gloss Syn. En. blister,filn, very
Made with Q¥ 653 very sof't.
: soft
filnm,
Paintercraft :. . " Cons. Very " " Very 0K
Gloss White blister, soft sl.
Enomel #821 very £ilm, soft,
F82 ¥ 1 — C 3549 soft bad
. film, hazs.
Enomeloid White Bad Very OK n n " 0K
Rex 710- atain, bed
C 3498.A - gof't blister,
: film, very
soft
film,
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Porch _and Floor Enemel

_ The Resin Research Department has subnitted two ether resin
varnishes - RC 6355 and RC 6358 for test in Porch and Floor Enamel

RC €355 =~ RC.6858

(348) Reduction Infinite Clear up to 15 - 20 parts
(348) to 1 part resin-ester.

Body W \
cure Over 2 minutes gan
Wt./Gal. 7.83 7.84
A. V, 8.4 7.9
Color .18 10
Solids % 603
Solvent (348) (348)

The Porch and Floor Enamel mede with RC 6355 was similar in
viscosity and brushing to regular Porch and Floor Enemel tut that made
with vemish RC 6359 was too high in consistency and too sticky in
brushing. Both ether resin vamishes developed lower gloss then the
regular Porch and Floor vehicle. Additional paints will be made with
566 dry as the inert to improve gloss.
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‘{187 - Pmsz.ca.l Properties of Plgggx_

A wooden model of an automatic recording adhercpeter vorking
n the principle of the manuzl Interchemical adhetometer has been cori~
pleted. The rough preliminary tests it has been possitle to perforn
vith this equirment indicate that the theory behind it is sound. The
ew device has the sdvantage over the Intsrchemicel type in that it
raws o complete graph of the adhesion and cohesion characteristics of
g% the paint or vamish film being tested in a single run, From this, the
B shsolute values for the adbesion of the film to the substrate as well

s the cohesion of the film can be extrapolated.

A nunber of small changes in the design, mostly to increase
the over-all Tigidity of the nachlne are contemplated after which novre
test mins will be made. ’

Work on the electrokinetic properties of pigment d:spers:.ons '
i is continuing, mostly with the object of detemining the. reason for

i mobility in a strong electric field. From the additional work 8one with
B potentials of up to 50,000 volts, it appears more and mm‘a probable that
thzs mechoniom is of & space-charge type. - Experinents are being set up
2 to further clear up the questions sumunding the sub;ect. ’

A progress report on the work so far conpleted on the electro-
kinetic properties of pigment dispersions has been prepared and will be
peirculated to interested parties:
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FL77 . Pipment Studies

: The work on pigment hiding in the CPVC zono hns been delayed
£ 'ane to & temporary shortage of celldlose acetate sheet. In addition
“we have been involved with the hiding of several samples of enamel
‘putmitted for test by the Dispersiop Laboratory. Work on Titanox RC HT,
RC, and RC HT X is conpleted but the reporting will be delayed until the
. 94 -Cal pigmonts have been tested.
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. f162 - Studies in Flat Well Paint Formlations
Flat Wall Paints

. A sample of Aroflat 3025 - P - 40% from U. S. Industrial
Chemical, Inc. vas compared with our alkyd varnish (4113) for general
performance in Flat—’rone. _

Aroﬁa‘b 5025 - P ~ 402

Vis.co sity J-P
5

A, V. - 10
Wt./Gal. 7.2 - 7.3 pounds
Color 8 - 10

% Solids 39% - 4%

At equal solids the Aroflat 3025 - P - 40 elkyd produced o
lower bodied flet than {4113) with inferior hold-out over porous sur-
faces comparted with One Coat Flat-Tone. The flat wall pdnt made with
Aroflat 3025 - P.- 40 likewise was not a5 good as (4113) in uniformity
of tint over surfo.ces of ﬂns type.

The shortage of titanium dioxide and titanium eslefum pigments
has prompted an investigation to:determine whether part of the titanium
colcium could be replaced with hthopone without decreasing the quality
or performance of our present Flat-Tons formulaticn. In connection with
this problem the Auxiliaries Reseerch Laboratory obtained two samples of
lithopone 461 L with low P.C. factors from the Coffeyville plant for our
tests, The initisl batches of Flat-Tone made with one and two hundred
pounds of lithopone 461 M- for-part.of the titanium caleium showed 2
definite incrense in viscosity after five dsys' storege. However, the
461 'L bgtches appear 1o be much less reactive. (September 6. Formila sent
to A. B. Holton ond S. F. Carlson. ‘Details will be available in the
September report or in advance to those who express interest.)

The Paint. Research Department was requested by Cleveland to
evaluate a nunmber of vehicles being prepared by the Resin Research De~
Partnent for use in o new toner base that is to be formilated sinilar
to our Color Mix line. The new toner bases are to be formulated so they
can be used as deep colored flats or intermixed in any proportion with
Flat-Tone, Semi-Lustre and Enaneleid.

0007-sWP-045692
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The Resin Research Depariment has prepared a number of var-
“pishes for this investigation, The varnishes prepared to date havs been
nove or less incompatible with the vehicle combinatlions of the above
‘rexes, except for RC 5726, RC 5726 is a (4113) type vamish based on &
‘higher percentage of Abitol. The initial work bas indicated thot it may
» be possible to formulate a satisfactory toner base with a varnish of this
type vhich will blend with the products selected. Work will continue on
this problem. (September 8. Formula end sample to Cleveland.)

The Resin Research Department has submitted a sample of RC 6645,

- special (4113), reduced with Shell's Dsodorized Thinner 410 - Code 8316, -
to be compared with Hi1 Flash Mineral Spirits (5027) in the Flat-Tome White
formmlation. The RC 6645 flat iz similar to that made with yegular (4113)

d {5027) in practically all respects, but from an odor standpoint we are
ungble to decide from laboratory tests which thinner is the least objection-
‘able. It was decided that a further check should be made by printing vooms,
.couparing the drying odors over a 24 hour period. These tests have been
rranged and the results will be reperted next month,

A semple of O'Brien's Liquid Velvet Flat 'ﬁall vas conpared with
Flat-Tone White for general characteristies, This flat is advertised as
being exceptionally good in washability. However, we found O'Brien's flat
to be poor in wnshability compared with Flat-Tone - Rex 810 when applied
over glue s81ze.

O'Brien's Liquid One Coat Flat-Tone

Yelvet White White - Rex 810
Brushing Good Good
Flow S "
Drying v "
Uniformity of
Tint and Sheen Equal to Flat-Tone Standard
Washability 250 cycles 750 cycles

(Over glue size)
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Primer Tests on Wet Plaster and Wet Cement

Several tests were made to determine the comperative perform-
ence of a new product called Water-Fel Enanel for priming wet plaster
and cement surfaces. Water-Pel is manufactured by Water-Pel Peints,
Inc., 907 Terninal Sales Building, Portland, Oregon. According to their
clains, this product can be applied on any surface whether dry, domp or
wet, resists growth of mold and mildew. It is claimed that Water-Pel
Ena.mel can be applied on cement, concrete, brick, plaster and wood wulls
wvithout neutrallzing.

) In order to check some of the manufacturer s claims we have
conducted tests for adhesion to wet plaster and will also test on wet
cenent when t_he panels are aveilable, Semples of regular Wall Primer
and Sealer - Rex 25, Enamelold White, Lowe Brothers' Dura-Craft White
and du Ponpt's Elvacet (Polyvinyl Acetate Emulsion) were included in“this
. evaluation. As indicated by the data below, Water-Pel is outstonding in
. adhesion characteristics vhen aprlied to wet plaster or concrete, How-
ever, the film beconmes very brittle after the surface 1s dry.’ Lowe

. Bro;hers' Dura-Craft Uhite - Rex 41157 also did a good job ‘on both
surfaces.

rogerties of Yet’ Surface P._ints C

Viscosity ‘Brush- . Elasti- Tests Over Wet Plagter
#5swcup ing Flow city @) e (2]

‘Rex 25 27. 0" Very Very ~.0K  Fair adhesion, Poor adhesion,
G740 good good . good general  could be ripped
: " o . performance. ‘off in sheets.

. Rex 710 33.4"  Good " X ‘Very poor adhe- - "
Q 3489 A sion, could be -

ripped off. ..
Lowe Bros, 44" 51. " (0) Fair adhesion, Exc. achesion,
Dura-Craft sticky good general no brittleness,
Vhite - 41137 . perfomance. good senling. .
Vater-Pel = 13" Very "  Brittle Good adhesion, Very brittle,
Vet surface easy good general good adhesjion,
Red, 25% (348) e ;.v. .  performence,  good sealing,

{Cont,)
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Prop erties of Wet Surface Paints
Cont.)

Viscosity Brush- Elasti- Tests Over Wet Plaster

#3 SV Cup_ing Flow _city (1) (2)
du Pont Too Sticky Very Very Very poor adhe~ Very poor
Elvacet - heavy (Dries good brittle sion, rips off adhesion,
Polyvinyl too - in sheets. very brittle.
Acetate quickly.)
Avove + 5% " " " 0K " Very poor
Ditatoxy- adhesion, no
Glycol brittleness.
Pnthalate
Elvacet + " " % Very " Very poor
2% Glyoxsl : britile adhesion,

very brittle.
{1) Brushed out efter plaster had set for two hours.

{2) Recoated with Semi-Lustre Green over night.

Porch and Floor Ensmel

We have continued our investigution of ether resin varnishes
for use in Porch and Floor Enamel. During the month the Resin Research
Laboratory submitted RC 6389 and RC 6374, Their characteristics are:

RC 6389 RC_6374
Resin New Formalation CV 4016
(348) Reduction Infinite Infinite
Body V- W
Cure . 80 0
Wt./Gal. 7.85 . © 7.81
A V. 9.6 10.0
Color 10 10 j
Solids 70% i
Solvents (348) (27,2 (348) |

( 3 (a048) i
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The laboratory batch of Porch and Floor Enamel made with RC 8389
was satisfactory in brushing, flow, gloss and drying characteristics, The
enamel made with RC 6374 was similar to RC 6389 but slightly lower in gloss
than stendard. RC 6374 and RC 6355 (see July report) will be tested further
to determine if some improvement can be made in the initial gloss by the use
of & softer inert such as calcium carbonate, 566 dry. :

Properties of Porch and Floor Enamels

. Set- Serub

‘ .Viscosity #3 . to- Resistence
Chavacteristics Fresh O'Nite Brush Flow Gloss Touch Thru Cycles

Reg, Porch and 20" 30"  Std. Std. Std, 56 V.G, 9,550

Floor Enamel : {Good) (Good) (Good) Min.
Medium Gray : :
Caxd 8
Using RC 6374 22.4" 24,00 " * S, 61 " No failure
) o lower Min. at
than 100,000
std.
Using RC 6389 25" 27 n o on g 65 " 133,000
. 320 P Min, ' .
" Spot Tests
3 Hour Tests
: Oleic Aecid 24 Hour Tests
. 5 T 5% 5%
17 Scap 2% Iodine 95% Alechol 1% NaOH Lard 0il Cittle-Abid: Acetic Acid
Def. (+) Bad stain Bad blister Film com- Sl. 51. fade  Bad blister
vWhitening Soft ~ Very soft = pletely soft 8l. haze  Very soft
: . - off,
" " S1. blister SL. (+) " " S1. soft

Very soft fade

Definite n L " "Soft " S1. blister
whitening ) film Soft

0007-5wP-04569¢
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#iB? — Physical Properties of Pigments

Further work on the electrokinetic properties of pigment dis-
persions has indicated the probahility that a space charge type of
mechanism is responsible for the movement of well dispersed pigment par-
ticles in a strong electricel field. Evidently very lititle work has
been done previously on the passage of D. C. current through highly in-
sulating liquids such as the normnl vehicles and thinners employed in
the paint industry. By analogy to some of the known factors influencing
‘zlectron passage through non-conducting gasos however, the following
qualitative derivation may be obtcined:

~ Vhen two points are at different electricsl potentials, elec-
trons will flow through o conductor from the lower to the higher poten-
tial. In 2 metallic conductor this flow occurs readily, and is attvi-
uted to the foet that metals con be regarded as containing o perfect ges
of elsctrons in 2 lattice of positive ions with unoccupied electron levels
above the filled ones. It is this presence of unoccupied electron levels
vhich distinguishes a metal from a non-conductor. Only if there cre
unfilled levels avcllable directly above the filled ones cen an electrical
field accelerate the electrons cnd produce currant flow. Since, in metal-
lic conductors this acceleration is produced without eny opening up of
electron levels, no energy of activation is necessary to dislodge the
electrons from their equilibrium position of rest.

A liquid electrolyte will also permit easy flow of clectrons.
The ions of the clectrolyte fom a mobile medium, free to tronsport elec-
trons from one electrode to the other. Again there is no interference with
an electron level, and no ninirum activotion energy is vequired to permit
electron flow. '

In the case of an un-ionized gas, a differvent phenomenon tokes
Place. " Here there are no ions free to move between electrons, nor are
there unfilled electron levels above filled ones. Consequently, to obtain
unfilled electron levels it is necessary to create thenm bofore current flow
will take plmce. If o high potential differcnce is applied ncross o gas,
electrons emitted from the negative electrode will remove electrons from
_ Tilled shells in the gzs atoms. To do this, the bombarding electron must
possess sufficiently high energy to exceed that of the energy level of the
electron being expelled from the gas. As a consequence, it becomes obvious
that in case of gases, a ninimum potentinl difference between the electrodes
18 required before conduction can take place.

0007-SWP-045697
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Projecting this effect upon non-dissociating liquids, such as
the normal paint vehicles, it is obvious that much greater difficulty in
electron activation will be encountered. The proximity of neighboring
molecules causes each molecule to exert considerable force upon its
neighbor. Furthermore, the molecules are in a very much lover energy
state than the gas molecules. When a cathode electron does succeed in
removing an electron from an atomie orbit, the chance that that electron
will digsipate its energy due to rapid collisions before removing a fur-
ther electron is very great. Also, a considerable part of the cnergy
due to the electrodes goes into polarization and orientation of the
dipolar liquid molecules. It is this polerization/orientation phenomenon
which causes the dielectrie effect of non-electrolytes.

In a previous report (May, 1950) it was shown that in 2 well
dispersed pigment/vehicle system, the pigment particles are surrounded
bty a shell of large, highly dipolar molecules adsorbed from the vehicle
in such a wey that all of the poles of one sign face the inside of the
particle. These adsorbed molecules, because of the electrical relation-
ships resulting from their adsorption have induced dipoles, considerably
stronger than those of the unadsorbed molecules. Although still strictly
neutral, the particles now display a surfece possessing a relatively
strong surface polarity. The electrons emitted from the electrode upon
application of a high potential difference will act in either of two ways,
depending upon the sign of the outside surface. In the case where the
outside end of the adsorbed molecules is positive in polarity, o simple
electron capture takes place, and the whole particle assumes a negative
charge proportional to the number of electrons captured and the particle
will migrate to (+) electrode. In the case of the particles with the
opposite molecular orientation at their surfaces, the distortion of the
charges in the adsorbed molecules causes a state of high excitation in
the valence electron. These valence electrons, already pushed away from
their normal location by the adsorbing pigment particle, are particularly
vulnerable to being rerwoved by the oncoming plate clectron. If, there-
fore, the applied potentiel is sufficiently high, the emergy of the on-
coming electrons will suffice to strip a valence electron from the mole-
cule, and the particle will assume o positive charge. Consequently move~
ment to the negative electrode will take place,

A current flow of the order of 10  amperes (1/1,000,000,000) is
about equivalent to 10'° electrons (10,000,000,000) flowing, so that the
al_)ove equilibrium condition will take place vewy rapidly even with a rela-
tively high concentration of pigment particles present.

0007-SWE-045698

0007-SWP-000115070



4177 - Piement Studies

g rect.

Paint No.
RB 2904
RE 2905
RB 2906
RB 2907

w8 2908
RB 2909
RB 2910

Paint I_iesenrch
September, 1850

Zo-

Titanium Calcium
Pigment

Work on the opacity of the various titenium colciunm pigments
K1z not.complete as yet, therefore reporting will be delayed until com-
Fplete results can be given, It is interesting that the products of the
B74tanium Pigment Corporation and those of the du Pont Pigment Division
Woeem to be different as regards their critical pigment volume concentration
& (CPVC), However, these will be rechecked to be sure that the data is cor-

Results of the first run on the CPVC measurenents are as fouowéz

CPVC

Titanox RC HT
Titanox RC
Titonox RC HT X
Ti Cal R 22

Ti Cal R 25

Ti Cal R 27
TiCcal R 31

56.7%
62,7
61.5
51.3
86.2
68.0
65,0

0007-SWP-000115071
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#162 - Studies in Flat Wall Paint Formulation

Work was continued on the new toner bases. These bases are to
bo formlated as deep colored flats and also so they can be interaixed

. in any proportions with Flet-Tone, Semi-Lustre or Enemeloid, Our. work

" hes been based on RC 6687, a (4113) type varnish high in Abitol, developed
"ty the Resin Research Department. This varnish is similar to RC 5726

- which was reported last month.

RC_6687

Resin - Glyceryl-P.E.~-Phthalate-Abitol

0il - (1273) soya

Body ~ S

Cure - 37

A V. -8,0

Color - 6

Solids- 40%

Solvent ~ (5027) Mineral Spirits, Hi Flash

A quart sample of our initial toner bese development OJ 428 P

B vas subnitted to 5. F. Carlson for his inspection. Various panels end

K. Paint-outs of this toner base were nlso sent to A. B, Holton. The inew

B toner base is rmch superior to Rex 964, one of the regular Color Mix

%> colors, in uniformity of tint and sheen when applied over spackle. It
also intermixes with Flat-Tone, Semi-Lustre ond Enanmeloid in 21l propor-
lons. The new base hes more feel under the brush thon Flat-Tone White, .
due to the higher solids required to decrcase the tendency to mar, ‘which -
8 typical of deep color flats. However, from a woshability standpoint
1t i5 much better than the present Color Mix Burgundy - Rex 964.

Work is being continued on the new toner base with an effort

: toward inproving the uniformity of tint and sheen as well as decreasing
¥ the tendency to mar. Lorite WG (Nationzl Lead Co.) appears to be a very
3 intercsting inert from the standpoint of lowering gloss whilc even

: 1nc?eas;l.mg flow. Other inerts will be tested, such as Metronite, quartz
81lica, mica, etc., to decrease mar resistance,

The Resin Research Department has submitted RC 2920 and RC 7322

as possible flat wall paint vehicles, These are intended for general

:::‘ic;rvation of glycerol, P.E., phthalic and Abitol, should conditicns ,'
re.
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RC 2920 RC_7322
Resin 637 Dry W. VM. Rosin 637 Dry
0il (44) linseed S0, blown (44) linseed
Body Y U _
Cure 10 10 - 12
Wt. /Gal. 7.35 7.38
A, V. 28 6.0
Color Black 17’
Solids 50% 50%
Solvent (5027) (5027)

Mineral Spirits Hi Flash

n The experimental flats mode with these liquids were poor in
wpifornity of tint and sheen over spackle end poor in color.

Priger Tests on.Uet. Cement

Additional tests were made to determine the comparative per-
formance of @ new competitive product called Water-Pel Endmel being sold
for the prining of wet plester and cement surfaces. Water-Pel is menuq

- foctured by Water-Pel Paints, Inc., 907 Terminal Sales Building, Portland,

Orcgon. The priming tests on wet plester were reported in the Aygust

f: ‘Monthly Report. As indicated et that time, Wetor-Pel hed quite good adhe-

sion when applied to wet plaster but became quite brittle upon aging. .
"Lowe Brothers' Dura~Craft White - Rex 41137 had good adhesion but #lso be-

B! - came quite brittle after several days. From the stondpoint of olkeli

“resistance Water-Pel and Dure-Craft White were mich superior to the other

P . priming ccats,

The results over wet cement were as follows:

See next page. -
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Wall Primer
and Secler
Rex 25 ~ C 740

Enomeloid
Rex 710 -
C 3499 A

Lawe Bros.
Dura-Craft
White 41137

Water-Pel
Vet Suri;ace
Red. 25% (348)

film cheesy.

- . fair general

du Pont Flvacet
Polyvinyl Acetate

Point Research
September, 1950
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Performance of Primers over New Ceannt
(1) (2)

No adhesion, film Poor adhesion; could
very soft, cheesy. be rubbed off with
the fingers.

Poor adhesion; Poor ndhesion;

film soft.

Fair edhesion; Good adheslon;
good general per-

perfommance, formance but brittle.

- Above + 5% Dibutoxy n - M
. Glycol Phthalate

Elvacet + 2% Glyoxal " n

(1) Brushed out after cement had set 16 hours.
(2) Recoated with Semi-Lustre Green over night.

(3) Soaked with water for one week.

(3)

Poor cchesion;
poor olkali
resistonee.

Poor adhesiong
pooT olkali
resistance.

Good nlkali
resistance;
good performance
ut brittle.

1

Very poor edhe-
sion; film very
soft; rips off
in sheets.’

"
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#187 ~ Physical Properties of Pigments

. " The derivation for the eguation relating the dispersion and
agglomeration forces involved in pigment dispersions has been completed.
it is based on the fundamentzl assumption that well dispersed pigment
portieles have highly poler molecules adsorbed on thzir surfaces. These
are essentially 21l oriented in the szme divection with respect to the
pigment surface. Thus, the system can be regarded as consisting of 2
pigment particle surrounded with psirs of chorges derived from the ad-
sorbed dipolar molecules. In the case of sphericel particles, this would
be cquivnlent to two concentric sphericul condensers of opposite chorge
with the charges substentially fixed in pesition, e charge of one polarity
being opposite that of the other on each of the two conrcentric spheros.

Under this assumption, the vectorial force excried vy the con-
czntric spheres of radius r and v + d of opposite polarity can be calcu-
lated for a paint o distance h away from the center of the sphere., The
value ¢ is the effective dipole length of the edsorbed molecule having o
dipcle charge g. If a number of melecules (n) arc adsorbed, the integral
equation for this system, using Coulomb's law, for the force between onc
sphere of charges ond a point becomes:

+ T /-.+ T
F=2irngn| (B - 2hx + 12)~%2 ax - 27rng | x(h® - 2hx + t2)"/2ax

-7 -r
_ Upcn integrztion this yields, for the total force between two- ‘
spherical particles of radius v and R s distence h apsrt and having n =nd N
molecules respectively of charge q and length d adsorbed on their surfaces::

[eear e )
F = 47I'ng L.ha(hfri-d - h* (h+r) J + ] ’

total
[LRL@.)E. - R
477 Ng| h*(H+R+d) " B¥(h + R)

~—l

As would be expccted, the function becomes discontinuous vhere
(r+4d) or (R+ d) equals h, 28 at this point the two particles would
touch.

The cguation allows the quantitative calenlation of dispersion
and is fundamental in nature. It indicates that the force of dispersion

is directly proportional to the magnitude of the dipole charges nnd the
nuaber of active molecules adsorbed on pigaent surfaces. It decreases 2s
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o linear function of the particle size, indicating thet for the same
system, small particles agglomerate more readily than large ones, wnd
thot ‘the fovce tending to keep particles in @ dispersed state increnses
inversely as a function of the cube of the distance the particles are
separated. ’ ' . ’

A plousible explanation for the cgglomerating effect of water
and an electric potential on some pigment/binder systems has been postu-
lated znd will be explained nore fully as soon as a few remaining points
have beeni cleared up experimentally.
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Flooding of Phthalocyanine Blue

The flooding characteristics of a non-flocculating co'ppér phthalo~

¢yanine blue pigment Heliogen Blue ENC were evaluated. A roller mill HL 44
type dispersion of the pigment was prepared to tint an elkyd type formula-
tion of Enameloid White Rex 710, Heliogen Blue BNC is a toner type pig-
ment prepaved by General Dyestuff Corp. and offered as an eesily dispers-
ible xylene stable pigment possessing non-flocculating characteristics
similar to du Pont's non-flocculating laked pigment BL 282-D. Our cxperi-
ence does not support the manufacturer's claims for ready dispersibility.
The pigment required six passes through the 3-1oll Lehmann mill to estab-
lish a satisfactory .6 H dispersion in the zinc resinate - Dehydrol vehicle

" HL 44.

Enameloid White Rex 710 tinted to the approximate depth of
Enameloid Pastel Blue flooded white when pigmented with Heliogen Blue HNC.
When the surface of the wet film is disturbed by wiping the finger tip
1ightly across its surface, & strong blue band of color was exposed. On
closer exzmination it becemc appavrent that the surface so exposed had
acquired a deeper blue than the interior of the film and that the paint
to glass interface under the disturbed arba also acquired a deeper blue.

This suggests that flooding is not o simple movement of portions
of a pigment system toward the exposed film surface, but te all or both
surfaces of the film simdtaneously. The change in color brought atout by
viping across the surface of the film may be explained ty the fact that
the mechanicgl force applied to the film has forced a2 wetting back of the
migrant or flooding constituent into the body or interior of the film.
This re-establishes the true average color of the system to contrast with
the color of the undisturbed area., Similarly, it cen be explained that

" the color change occurring directly under the disturbed avea results from

the wetting in of migrant pigment due to the effect of pressure through
the film.

The extent of contrast estoblished: by each disturbance on toth
surfaces increased with time during the enrly setting peried for the film,
This follows as the concentration of the migrating constituent of £ilm
interfaces is directly proportional to time, and the component of force
applied perpendicularly to the film surface by < wiping motion increases
as the film acquives body while sctting up.
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The roference sample used in this study wias 2 standard Enameloid
White Rex 710 tinted to the approximate depth of Enameloid Pastol Blue,
using du Pont's phthalocyanine blue loke EL 282-D, Its behavior wos simi-
1ar to that of the Heliogen RVC tinted ememel with the cxception that it
flooded blue. The disturbed areas on this film beccsie lighter then the
undisturbed surface and the contrast between these areas wes substantially
less than on the Heliogen HIC tinted film, The color change agein was
obsarvable on both sides of the film, It too is rovered by the explcnation
of the bechavior of the Heliogen BNC tinted film described above.
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#162 ~ Studies in Flat Well Paint Formlation

Flot Wall P;ints

Sone work was done on the proposed tener boses which zould be
usaed as.deep colored flats or for inter-aix purposes with Flat-Tone, Scui-
Lustre ¢t Enamcloid. An effort was nzde to lower the sheen of our initial
develornent, OJ 428 P, submitted to Clevelend in Septaiber. However, when
the sheen is reduccd, the tendency to mer is increcsed. A nunber of ineris
such as mica, blanc fixe, barytes, silicn (1937 dzy) have becn tested, 2lso
loke colers, wax, ete,, but we have obtained no improveirent in unar resist-
ance. Work will be continued.

Senples of Guai-A-Phene, Glideol Regulor, and Glideol W froa
Glidden were conpared with regular cnti-skins (5026) and (1767) in Flat-
Tone White. The results indicctel that Glideol WV was the most desirable
fron an odor standpoint and equally as 2ffective in anti-skinning proper-
ties as (5026) or tl767). All azents were introduced ot equal cost to
{5026). The ovder of prefercnce from thae stondpoint of olor would be
Glideol WW (least odor), Giidcol Reguler second, (5026) third, (1767)
fourth, ~nd Guui-A-Phene with the most odor. This information w~s passeld
on to Claveland. '

West Cozst Pointer Enanel

Sone time was spent on the development of an enzzel for the
west coast pointer trale. One formulation carried 290 pounds rutile titan-
ium cilciun, 160 pounds pure nnatase Ti0p 1403 dry, and 25 pounds Kadox
zinc oxilde 1302 dry in the pigmentatien, The vehicle cerried the soya
malsic vernish (6100), Dehydrol {2325), and zine resinate solution {%071),
plus driers znd thinners. Later, the zinc oxide was rcmoved beccuse of
after-body. If packnge stability of the latest enanel is satisfactory,
the formula ond a somple will be sent to Onkland for their corments.

Porch ~nd Floor Enamel

The Resin Rescorch Departaent has preparcl a2 molifiel ether
resin varnish RC 6429 (sinmilar to RC 638%) for test in Porch rnd Fleor
Encmel. RC 6429 is a 70% NVM vornish in (548) aninernl spirits, ot o
body of W, The experimentnd batch of Porch and Floor Enanel 503 P e
with this vrormish was satisfrctory in brushing, flow, gless ~nd drying
characteristics. The film has o tendency to ser slightly nore-thon repu-
lar Porch and Floor Enancl after drying over night. Hewever, Swerl Hard-
ness Rocker reading iniicntes only small differences in filnm propertics.
Further batches will be made to check the effect of more cobrlt drier cnd
less cnti-skinning agent.

0007-SWP-045707
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Viscosity - #3 Drving
Batch Varnish Fresh 24 Hrs, Brash _Flow Gloss Set O'Wite
503 P RC 8429 21 . 51 Good Very Veuyr 75 Min. Good
good  good

{8110) 4 days

g P (4950)G 20" 30" Good b " 105 v Good
Sward Rocker Readings
Age of Film

Batch Varnish 24 Hrs. 2 Deys SDays 6 Days 7 Days 8 Days
603 P RC 6429 10 18 20 24 28 30
320 P  (8110) 8 18 24 28 20 30

(4950)¢G

A sample of Special Deck Red F50 R F2 mentioned in the Gibbsboro
Technical Service Report for-July and August was compared with regular
Porch and Floor Enamel Rex 152, card 8 and s special ether resin enamel
0J 321 P made using RC 6374. F50 R F2 was slightly sticky in brushing
ut had good flow and very good gloss. On the scrub test it did not equal
Rex 152 and was definitely inferior to the etber resin enamel.

Properties of Various Porch and Floor Enamels

Viscosity

Samplo Characteristics #3 Cup Brush Flow Gloss
0J 320 P Regula™ Rex 152 301 Good. Good Very
Card 8 : © good

T 32l P Rex 152 using 24" Good - Dof. Si.

RC 6374 short low

F50 R F? Special Deck 23" Def. Good Very
Red - Lucas sticiky good

(Cont.)
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Properties of Various Porch and Floor Enamels
(Cont.)

: Spot_Tests e
Drying Oleic Acid
Character- Set-to-Touch Scrub- -

Sanple igtics and Through ability Socp 1% NaOH Lard 0il _

0J 320 P Reg. 152 56 minutes 10,000 Film 3 hours Film
Card 8 Very good cycles  very Film com- sof't.
sof't, pletely
bad off.
fade.
0J 321 P Rex 152 58 ninutes Over Cons. V. s, Film
using Very good 100,000 tlister- haze - sof't.
RC 6374 cycles  ing, excellent
' film condition.
soft.
F50 R F2 Special 31 minutes 3,900 V. bad Film com- Filn
Deck Red Very good cycles  blister— pletely soft.
Lucas » . ing, of f.
£ilm
very soft.

0007-SWP-045709
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Y7 4187 - Physical Properties of Pigments
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" Work on the theory of dispersion and the electrokinetic
robilities of pigment particles has continued. The work has progressed
to the point where nost of the questions remaining in the research tlle-
tin covering this subject con be explained and the ma’c.hemtical deriva~
tlons checked with the dato obtalned.

# oy e jprmagmte e
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The reasons for the agglomerating effect of water and poten~-
ti2l on some dispersions has been determined, and elso why polymeric
dipoles adsorbed on the pigment part:.cles are less affected than straight
chain monomeric dipoles.

ot
3 et B

RN

L5

TS,

A supplement to the original bulletin on the electrokinetic
properties of pigment dispersions describing these effects in detail -
will be prepared.

STy

A paper on the relationship between oil absorption and eriti-.
cal pigment voluuwe concentration has been prepared. This amplifies the
- theory of oil absorption by application of the concepts of CPVC. A new,
- mucl more highly reproduclble method for measuring the equivalent of oil

.absorption by use of the CPVC technique is .described. The paper will

AT Al iR .

L

» be ciroulated..

Work on the separation of some of the constituents of drying

oils by the method of urea adducts as deseribed by T. F. Bradley in

" "Some New Devclopments in Drying 0il and Varnish Technology 3" Officiel

", Digest 310, 795, (Nov. 1950) has been started. It is hoped to be able
to leam nore ahout the dispersive capacity of various constituents of

. pamt vehicles by use of these separated products.

0007-SWP-04571¢
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#177 - Pigment Studies

Flooding of Phthalocyanine Blue -

In the study of the floodmg charactenatlcs of phthalocyanme
blue tinted enanels detailed in the last monthly report, it was observed
that the toner tinted speéimen developed stroaks of blue when disturbed
by wiping in the flooding test. From this it vas epparent’ that’ the
original dispersion of the toner in 1_:1_19 t;nting base had been unsatis-
factory or it hed reagglomerated. To check this a fraction of the tinted
cnamel was redispersed in an Oster mlxer and set aside to observe the

stability of the new and deeper. color.

Microscopic examinations of films cast from the Tegular tinted
and Osker mixed fractions showed numerous large agglomerates of phthalo-
cyanine in the vegular tint and fever as well ags smaller agglomerates in
the Oster mixed fraction. The flooding chardcteristics of the mtenel
wers not changed by the incressed dlspersion. o

Reflectance data was taken on films of, the freshly preparmi
enamels ond has ncw been obtained from films cast from two month old
enamels. This shows that both samplés have become darker during this
aging period and that the extra ;llspersed sample has vetained its rela-
tively deeper blue character.  There l’BS been ‘no reagglomeratlon in .
this samplee.

Reflectonce values were detemined b.? means of the Hunter
-Multipurpose Reflectometer. Data follows:~

 Reflestsiibe Values - ‘
Greefi .. Blue = Apber
Fresh - 2 Mo: Fresh 2 Mo: Fresh 2 Mo,

Heliogen blue tinted Rex 710 378 362 685 677 208 277
H.B. tinted Rex 710 dispersed 359 348 683 678 272 258

0007-SWP-045711
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#162 - Studies in Flat Wall Peint Fomulation
Flat Wall Paints

In line with the program of cobz2lt conservetion, & number of
drvying tests were conducted on Flat-Tone White made with end without -
cobalt naphthenate drier. Other tests wers 2lso made to check the
cffects of Activ-8 and (2231) as drier promoters. Drying tests were
conducted at room temperatures (72.-- 77° F.) end also at approximately
40° ¥, on .003 and ,005 inch draw-down films on .glass. The results of
our tests would indicate the cobalt nophthenete drier can be reduced
from 3/4 gellon to 1/4 .gallon without decreasing unduly the apparent
drying properties of the Flat-Tone line.. It was suggested to Cleveland
thet this revision be mede effective at once, No improvement in drying
could be detected with (R231) or Activ-8 in this formulation, as-the -

~drying propernos of the vehlcle are quite good.

Sears Une Coat Sclf»Seallng Flat 8515 Whlte and Ward's

Super One Coat 75-3101 White were compared with Flat-Tone White - Rex
810 for gemeral performance. The flats were checked for brushing, flow,
vet edge, drying, unifornity of tint and sheen and serwb resistance over
glie size., The Sears and Ward flets were similar to Flat-Ton2 in general
performance .5 indicated by the data below. -The competitive flats were
., Somewhet better than Flat-Tone in flow hut they were shorter in wet edge
- time and not as good in uniformity of tint and sheen over surfaces that
vary in their degree of porosity. Flat-Tone is much better in scrub
resistance (over glue size) then either Sears' or Ward's One Coat Flats.

Viscosity ©  Brush- . . . Diying Time
Sample #5 S-W et 75° F. ing Flow - Wet Edge Set 0'WNite
Rex 810 11.6 sec. Very Good Good 35 min. Very good
-G 2150 ' o good .
Sears One 9 sec. Very - Very Good -~ 25 min., Good
Coat Self- reduced good good

"' Sealing Flat 6-1/4%

8313 White  with (348)
Ward Super 16 secc. Very Very Good ~ 25 min., Very good
One Coat Flat good good :
75-3101 White

(Cont. )
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Um.fomity of Tint

: On : .
" Various ©  Uniformity Scrub

Sample No. On Lap Surfaces of Sheen _ Resistance Degrec of Sheen

Rex 810 ~ V.G, Good - Good

670 cyeles’ Standerd
Sears V.G  Good -  Good 210 *  Slightly higher
| T then Rex 810
Ward V.G.  Good - Good * 28 " . Slightly lower

then Rex 810

Heavy Duty Flat Wall j 685 - 078 )

The Cmcago Pe.int Testing Depar’aaent has reported that the
present formula on C78 W 8, :card No. 2, '1s:lower in flow than the old
€76 W 16 which was manufactured previously. These reports have prompted
& recheck o C78 W 8 ‘and €78 W 16.for general . perfomance. .Laboratory
batchos of C78 W 16 and € 78 W 8, card No, .2, vere made and compared with
a production batch of C78 W'B taken from tank 20 on November 20, The
three samples were shaded green and bmshed out by R. Vcldenaar, of the

-Ch:.c“go Paint Testing. Deparﬁnent.

In general it wes ogreed that the laboratory batch of C78 W 8
was equal or slightly better in'flow than 078 W 16 and definitely better
than the faétory batch of C78 W 8 taken from tank 20. The C78 W 8.has
slightly more feel then C78 W 16 it this chemctenstic is not ObJ ection-
able from the standpoint of bmshing properties.

The difference 'in flow between laboratory and plant production
cpparently is a problem of the mixing and grinding technique used in the
plant, . A test batch will beé run in the plant using the same procedure
found satisfactory in the laboratory. The paste will be mixed for o

longer period to obtain better wetting of the pigment. Results on these

tests will be reported when available.

An effort was made to revise the present formula for C78 W 8,
card No. 2, to obtein better flow by the intrcduction of alkyd (4101)
for (4103). A proposed revision, 0J 588 P, based on this chenge, was
sent to Cleveland for their approval and dlstmm'tion.

0007-SWP-045713
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Vest Coast Painter Enamel

Worl was continued on the development of a West Coast
Painter Enamel.- The initial development, 546 P, showed a progressive
increcse in body os reported by Mr, Landis, ond further work has been
undertrken to reduce the reactivity. Several changes vere made in
pigmentation and vehicle composition. Some titenium caleium was re-
placed with lithopone and the enatase titanium dioxide was replaced
with Tutile titaniumn dioxide on a2 hiding basis. In the vehicle the
zinc resinate solution was rgplaced with an ester gum solution end the
suspender base BI 336 was eliminated to obtain better package stabil-
ity. A quart sample of the new development, OJ 581 P, was sent to
Ockland end Cleveland for their inspection. .

Porch and Floor Enamel

In <he monthly report for October it was reported that
laboratory batches of Porch and Floor Enamel made with the ether resin
varnish RC 6429 were satisfactory for brushing, flow, gloss ond drying,
but the enamel had a tendency to mar slightly more than the regular
formla. It wag also indicated that further batches would be made to
check the effect of more cobalt drier and less anti-skinning agent.

More recent batches of Porch mnd Floor Enunel made with RC 7753 (repeat
batch of RC 6429) were similar in all rospects except for gloss.

RC 7753 appears to be slightly lower in gloss characteristics than

RC 6429 tut similar in all other cheracteristics. The mar resistence of
these batches appears to be similar to the regular formila. .A quart sam-

ple of Porch and Floor Enamel made with RC 7763 was sent to Cleveland
for their inspection.

Aroplaz 1395-M 70 obteained from U. S. Industricl Chemienls,
Inc. was compared with RC 7753 for general performance. Porch snd Floor
Enamel made with this vehicle was siizhtly sticky in brushing and slightly

low in gloss, However, Aroplaz was equsl to our ether resin vornishes in
scTub resistance,

Panels 13804-12 F, C were examined after nine months' expo-
sure at Chicagp =nd at Florida, 45° south. These are 8" x 24" yellow
Fine panels, and all paints wvere applied two coats salf-primed., The
following tests of Forch and Floor Enamel Gragy were made:

R T e T ey

Siadie

SE
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{a) Using 2174 dry Ti-Pure R-610 and 2188 dIy Micro Velva -
(6173)A4950)C meleic-rosin-lingeed/linseed-tung-nodified pheno-
lic; RC 0621 =nd RC 1199 ether resin-soya, 1.2 acid value; and
RC 0579 ether resin-scya futty acids, 3.0 acid value,

(b) Using 2140 dry rutile titanium calcium in place of 2174 dry.
RC 1211 and RC 1214 ether resin soyas (the four RC batches of
this type were all alike except for slight modifications of
the cook); (6110)/(2841)G, long o0il linseed-P.E.-maleic-rosin/
medium Dehydrol-modified phenolic; and Ampruf vehicle, a di-
alkyl maleate~vinyl acetate copolymer.

(c) Pene~Treat #2300 Floor—Armor, & compet.:.tlve material advert:.sed
as "acid-proof, 100% synthetlc plastic.®

The most stn_kmg differences, especlally at Flom.da, are in
fading, due in some cases to a whitish (normal) chalk mask and in others
to a yellowish mask. The vegular {6173)/(4950)G is one of the worst
examples of the latter, and also shows bad mildew and the most film fail-
ure, in the form of tiny microscopic checking.” The Chicago panel, how-
ever, is sbout averzge in all respects. Other tests showing serious yel~
low discoloration are the ether reeins RC 0621, RC 1199 and RC 1211, with
(6110)/(2341)G and RC 1214 only slightly yellowish and RC 0579 the only
ether resin sample not showing yellow chelk. A study of the formulas and
stored paints failed to yield any explanation of this yellow chalk; it

dogs not Seem to be due to titanium type, vehicle type or shading. Ampruf

is quite seriously faded tut clean. Pene-Treat is very badly faded, end

seems to be eroding tut not checking. There are noticeable differences in

gloss, btut not tied 1n with either vehicle or pigment type.
Paintmjgf Wet Plaster and Cement

Supplementing findings covered in the August report on the
painting of wet cement and plaster, a similar comparison was made of
Water-Pel, Damar Solution (32), Lowe Brothers' Dura-Craft White - 41137
and samples of Clear Lustrex Latex Coating #126,986-3 and Clay-loaded
Lustrex Latex Coating #124, 245-5 submitted by Monsgnto Chemical Company.

The results of tests on et plaster and cement indicate that

Damar Solution is quite similar in performance to Water-Pel. The Damar -

Scluticn had better hold-out then Water-Pel tut both films became very
brittle in a few days. The Lustrex piguented primer did not have ag
good hold-out or gloss as the clear Lustrex coating, This mny be due

in part to the high pigment loading. Further tests will be tun on these
ccatings end further reports will be made at some later date.

KapSeermm s b N yis A
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et Surface Paints
A : > #
Cenent Testsk 7
- ‘ T "~ Enanel F
Sample - _Brughing -Flow _Gloss . Adhesion Brittleness H_cld-o_ut :
Vet surface - Very - Very Poor - Fair ~ Bad Fair i
Water-Pel good - - good o ' '
Paints, Inc. :
(32) Damar - -Good "~ Very Excel- Fair “Bad - Very
Varnish . good  lent ’ : . good !
-+ Dura-Craft Good . Very  Good Fair- - ~ Bed Excel- E
. No. 41137 . good ‘ . . lent !
Lowe Bros. Co, ' : :
Clay Primer Gocd - . Fair Flat | . Very . Very . Very |
- Surfacer . - o ‘good slight. ‘poor !
‘#124245-3 E ' o ‘ ' '
- Monsanto Co.
. Short Clear ~ Good '  Very - Good ~ -~ Very ~ - Sligat  Fair
‘Lustrex Lotex = .- -© good -+* ¢ 7 “lgood
* Cozting T e
#126986-3 N
Monscnto Co, -
- ' ) : - Ploster Testst
Sample - - . Adhesion ‘Btf'ittl'ghes's. - Enamel Hold-Dut
Vet surface - , Fair oo Bg,d Poor
Water-Pel Paints, Inc. o : o
(52) Damar Varn:xsh Fair Bad  Execllent
Dura—Cmft No, 411_.57 ’  Fajr . Bad Very good
Lowe Bros, Co. co '
Cley Primer Surfacer . Yery poor _~8light ~ Very poor
#124245-3 E C i
Mopsanto Co.
Short Clear Lustrex Very poor - Slight Good
Latex Coating #1269868-3 N ’
Monsanto Co.

0007-SWP-045716

“*Recoated with Green Semi-Lustre over night.
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#187 ~ Physical Properties of Pigments

The paper on -the "Electrokinetic Properties of Pigment Dis-
persions” circulated .earlier has been re-written and revised. It now
includes the answers to the questions still remaining at the time of
the presentation at the Gordon Research Conferences last summer. It
has been found that the dispersive capacity of given vehicle/pigment
systoms, although related to the electrokinetic mobilities of the
same system, is not directly measurable through electrophoretic
determinations. This is because of a number of gsecondary effects
resulting in substantially non-ionizable systems such as paints, The
novement of the dispersed pigment particles through the vehicle phase
is due to a specialized case of zeta-potential, which in most cases
behaves very differently from the true classical derivations for
jonizable media,

The study has given a detailed insight into the mechanism of

. the stabilization of pigment dispersions. The information so gained
© should have a considerable effect in our practicel thinking on what

can and vhat cannot be done in paint formulation to obtein e given
effect in the dispersion and settling characteristics of paints.

The completed report will be cifculated later.
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#162 - Studics in Flat Wall Paint Formulation

Flat W::.ll Paints

Resin Rasecrch submtted three variations of (4113) for
test in Flat-Tone:

RC 8077 - A P.E.-glycetyl—phthallc ~-fumaric-diglycolic~Abitol-Acosix
varnish. Body T-U, solids - 32 to 33%.

RC 8372 - P.E.-glyceryl-phthalic-Abitol-ethylene glycol-soya
varnish. Body - T, solids - 33%.

RC 8355 -~ P,E.-phthalic-rosin modified-soya vamish.
Body - T to U, solids - 40%.

The flat made with RC 8Q77 is better in brushing and flow
than regular Flat-Tone, but inferior in scrub resistance. The paint
made with RC 8372 is slightly more sticky in brushing and produced &
higher bodied flet than (4113). The flat made from RC 8372 wes chorter
in flow than that made from RC 8077 but it was a little better in wash—
ability over glue size, The flat made with RC 8355 was too sticky in
brushing due to the higher solids required to cbtein standerd body.

The Albemarle Paper M{g, Compeny submitted & sample of their
Albatol, P.E.-tall oll ester for our inspection. An experiuental flat
mede with this material is very thin in body and poor in uniformity of
tint and sheen, This vehicle is similar in performance to other tall
0il liquids in that it is poor in flow, brushing, drymg, ete,

Wall Prlmer and Sealer

In line with our progran of phthalic conservatdon, work was
undertaken at the Mortin-Senour Company to develop a wzll primer and
sealer liguid for Rex 5. They submitted two ‘quarts of an experimentel
wall primer and sealer to this department for our inspection. The new

primer was based on MV (1595) o3 the principel constituent in the vehicle, ‘

This liquid is n 25 gollon Pentalyn X-chinawood~-castor-linseed vernish.

The experimental wall primer and sezler was practically ecuive-
lent to regular Rex 25 (card No. 12) in sealing characteristics.. When
brushed on en unsealed side of a 4' x 4' Upson board, the unifommity and
degree of gloss are not quite equal to our present formala, but when
recoated with Semi-Lustre Green the enamel hold-out eppeered equal on
both primers. Similar tests made on Transite panels gave results
identical to those obtzined on the Upson board. Brushing, flow and drying
vere satisfactory.

0007-SWP-045718
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#162 - Cont., -
Porch and Flobr Enanel

Resin Research submitted a mj:‘t.u'ée of RC 7763 and RC 7768
coded RC 7770, which represents an ether fesin vamish made without
eplchlomho'drm, for test in Porch and Floor Enamel, .RC 7770 has a
body of W at 70% solids, and ‘takes infinite reduction with mineral

" spirits. A laboratory batch bf Porch snd Floor Ensmel made with

RC 7770 compared quite favorably with regular Porch and Floor Encmel .
for brushing, flow, gloss and drying properties as well as scrub
resistance. Using a cost of $203.00 per 100 gelloms for RC 7770, .

the raw material cost on the special porch and floor enemel is $160.98
compared with 5116.30 per 100 gallons for the present formula, which
is based on (6110) and (4950)G. - An effort will be made to use a
highetr bodied varnish and less vehicle solids to reduce the cost.

. A quart sa.mple of Porch and Floor T:.le Red - 0J 645 P mde
with RC 7770 was sent to R. G. Lendis.for test. 'A scmple of this
enamel. will alsc be ekposed with .rtegular Porch end Floor Enamel Tile
Red - Rex 158 (cnrd No. 8) at Clucago and Flomda this spring.

0007-sWwP-045719
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#86_—~ Leaded Zinc Pipgments
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Exposures 11656-61 F were retired after 56 months at Florida
vertical south, cedar bevel siding panels. The tests involved two
samples of 414 dry co-fumed leaded zinc submitted by Auxiliaries Research
in 1946, One purpose was to determine the general suitability of these
materials, AURL-397 "minimum standard" and AURL-398 "average standga,"
the terms having rcference to color of the pigments. Otherwise, they. 5
are essentially olike at approximetely 90/10% zinc oxide/BSWL. Angther
purpose was stated at the outset -- "how much lead ... is needed to’ £
‘exhibit co-fumed durability characteristics?" However, this question
could be answered only in a very limited woy by this series, as the -
only comparison was with regular 412 35/65 leaded zinc used in the
-guide formulas., The special samples were used in Rex 450 SWP Under-
coater, Bex 471 SWP Gloss White and Rex 496 SWP Ivory, prime coat and
top coat using the same sample in each case.

42 ke
-

S AT

There was little failure at Florida on.the whites, bul the
."average" scmple showed a little slower flaking-off of surface dirt.
The 412 looked noticeably cleaner and whiter than the other two, and
At was possitle to distinguish slightly more grayness on the "minimum"
~than on the "average" sample. The tints showed fairly serious micro-
scopic checking, with the "average" sample hdving e greater number of
checks tut smaller in size. Our gemeral conclusions were: (a) the
"minimn" is not satisfactory in color, (b) the "avérage" is none too
good end (¢) the durability with 10% lead is possibly slightly inferior
to that of 35/85, but quite satisfactory as fer as can be judged from -
these few tests. It should be remembered that the 414 used is not
typical of present day quelity, which is considerably better.
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