ALLIED RESEARCH LABORATORIES

Report of Investigations
For the Month of June, 1946

M. VAN 100

{177 - Pigment Studies

Work continues on the study of white pigment opacity factors.

It will be Tecnlled that in the report for May the term H.P.V.C.,
"Hiding Pigment Volume Concentration® was introduced. This term differs 9
from the customary P.V.C. or P.V, in that here the extender pigment is by
considered as part of the vehicle rather than as pigment. It was shown g
that this is true so long as there is sufficient binder to prevent High

Dry Hiding. 11

It wes also shown that as the Hiding Pigment Volume Concentra-
tior is increased the hiding efficiency per pound is decreased. Work
bas been extended to a mumber of different opacity pigments and it may R
now be concluded that the efficiency of high cpacity pigmentis is affected 4
to a larger degree by volume relationships than is trie of the lower opa- o
city materials. o

An illustration of the practisal effect of the above relation- :
ship was given in the report for March, page ten, vhen it was shown that o
two Semi-Lustres were prac tically equal in opacity even though one had
2.5 pounds TiO, per gallon, vhereas the other had 2.0 pounds.

Al

V..
PARAESIAX

Below is a tabulation which illustrates the efficiency of
several pigments at different concentrations. i

P
s
oY
y Y
o

acitics in Sq. Fi. per Pound

HP.V.C, 5% 0% 15% 209 259 308 354 40% 458 508

.
:
i
]
T ¢
¥

108 dary 5¢ 51 438 45 41 38 34 31 28 25
%l Lary 45 43 4 36.5 36 34 32 30 28 26
. lm o 62 6L 60 59 57.5 56 55
1405 185 165 146 128 109 61 | g
, 1538 n 128 116 105 94 8 71
§ 1867 v 76 72 69 65 61 58 54 50 47 43 ‘
x asz w 97 8 78 68 58
ATz m 197 166 145 125 105 | 5
g - 2225 n 228 200 174 147 121 0007-SWP-045190
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A1l of the above data has been dctermined on single pigment
paints, How this data will translate to mltiple pigmentations has not
been established. Therefore, pending further work the above data should
be considered as tentative.

#162 — Studies in Flat Wall Paint Formuletion

Paintercraft 5-ITn-1 Interior Paste Paint

In comection with the development of an interior paste paint
for the Paintercraft line, samples of the paste OF 810 J and the reduc-
ing varnish CVR 452-3 were sont to Cleveland for test. A mmber of
ponels were prepared by Lou Donald to check the wersatility of this
materizl.. The paste OJ 810 J was reduced with the reducing vernish
CVR 452-3 ond/or mineral spirits to produce z wmll primer znd sealer ,
enamel undercoater, flat, semi-gloss and gloss wall paints.

In general the test panels appeared to be quite satisfactory,
and the reduced paste paints were similar tc our regular Trade Sales
products, such as Interior Gloss, Sem!-Lustre, Wall Primer and Sealer -
Rox 25, Flatrite and Paintercraft One Coat flat #10. -

The finished panels were inspected by Messrs. K. Y. Benson,
H. S. Prescott, emd S. F. Carlson. It wns agreed that some effort
should be mede to improve the brightmess of the paste and reduce the
wrinklidg tendencles of the onamel reduction. It was also decided
that further tests should be made in Cleveland and Chicago, by -some
Palnting contractor, to obtain the reaction of the trade to & paste
of this type. A 25 or 50 gallon batch of the paste paint and reducing
varnish are to be made if sufficient Dehydrol can be obtained for this
purpose.

Flat Wzll Paints

Work has been under wmy to improve the odor of our flat mall
Peints by the use of deodorized solvents. An experimental batch of
F.}at—Tone Yhite OF 997 J was formulated using Shell's 8296 Specinl .
Mineral Spirits and Regular Base No. 1. A gallon semple was sent to
Clevelsnd for test. :

This formilation also contained five gallons of Aromatic
Solvent #40, produced by the Unien Oil Company, to improve the brush-
ing properties. We have found that too low solvency (Kouri-Butanol
value) tends to produce sticky brushing, and o smell amount of high
K. B. solwvent is required to prevent a break vhen high bodied oils
are uged. This fact wns made gquite evident when we tested samples
of #100 and #140 Soltrols submitted by the Phillips Petroléum Company.

0007-5Wp-04519;
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Semi-Lustre

i During the month an investigation was instituted in an attempt
to determine the reason for the drop in sheen of Semi-Lustre White when
formilated with rather slow thinners such as (141) end (3020). A number
of thinners with high to low Kauri Butanol values, boiling in about the
same range as kerosene, were obteined from various suppliers,

Based on the test data below, it is guite difficult to deter-
mine the reason for the variations in sheen obtained with the various
solvents. Hawever, it appears that & high Keuri Butenol valus asso-
ciated with not too high a boiling range, gives the best results, with
the least drop in sheen.

Aromatic Solvent #40, produced bty the Union 0il Comparny, wes
found to be one of the best thinners. This sample had the least
effect on the sheen of Semi-~lustre White and only minor differences
in wet edge were noticeable as compared with (Z020).

(Sec next two peges for charts)

0007-SWP-045192
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Thinners Used ond Characteristics

» IBP 10% S0% 95 E.P. K.B. Odor of
solvent Source OF, %, OF. ©°F, °F. No. Solvent _

jpsco Light American Gil
Paterdsol and Supply Co. 364 373 382 599 412 50 F -

Ansco Retardsol " 370 890 430 470 505 3?2 F-

fosco Salvent E n 350 - 405 435 465 74 P
ne Anderson~
Pricherd 344 360 371 392 412 65 F -
dpeo # 18 L 360 374 391 434 475 36 F-
Deodorized Apoo 467 424 434 442 460 4BO 27 G
Fosolene Freedon 0il Co. 370 390 420 460 490 25.5 P
Bovasol #6 Socony-Vacuum 368 334 406 438 460 30 P
Aromatic
Balvent #40 Union 011 Co. 372 3280 385 402 426 65 F
Paton Thinner #o no 369 576 385 401 420 35 G
%45 Minner Valsicol Corp. 345,388 448 498 535 88  F -
7 Solvent Shell 0il Co. 380 40R 434 483 500 77 F
By Nophtha #6  Deep Rock :
0il Corp. - - - - - 51.6 F -
= 8% Enancl Standard 011 :
{Indianz) 372 .400 432 A5 497 44 F - -;
.Solvesso #100  Esso Marketers 500 - 327 350 370 6l.5 2 F - ;'
Stundard 410 Standard 01
- ‘Mhinne (€a.) 362 376 394 426 47 45 - {
8/42 Solvsol  Tadewnter 850 361 377 398 <18 85 F
(2 (e021) _ R F
53 (322) - - - - - - 30 F :
2 (500
- - - = = - 4048 P
Fa

0007-SWP-045193
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Semi~-Lustre Tests on Rex 210 Formula of 8-22-45

Viscoslty : ‘ Gloss Drying
Paint Solvent Used Fresh Brush- Dray~ Set~to-

. (16 gnls./100) #3 Orifice ing : Flow Wet Edge Pcnels Downs touch

. g18 J Amsco Iight : Very sl.
" Rotardsol 23,87 Good~ (Good short 65 68 0:40
" g74 7 Amsco Rotardsol 24.8" V., good "  Good 25 B 155
975 J Amsco Salvent E  2L.5" Good "  SL, short 66 66 0145
- g76 J Arosol #12 21.8" " " Vorysl. 60 68  0:45
. short
" eI ipco 48 24,0 nn Good 54 46 1:5
. 978 7 Deod. Apco 467 241" " . m 81, short 33 26  1:15
$79 J Fosolene 24.3" " n V.8.short 43 33 1:10
‘980 J Sovasol #6 26.8" " " Good 64 53 1:10
%81l J Aromztic V. sl1.
Salvent #40 23.8" » " short 70 72 1:00
862 J Union Thimmer #9 23.4% " " 8l. short &2 72 0:50
#5745 Thinner 23.7" V. good "  Good 66 33 145
881 J %07 Solvent 25.2% Good Feir + S1. short 38 34  1:20
; 985 J chvy .
&2 . Naphtho . 6 22.5" " Feir + S1. short &5 @ 42 1:00
%6 J {5 Encrel
: Solvent 22.0" " Good Good 58 66  1:00
> %77 Salvesso #1100  19.0" V. good "  Short 73 75 0:40
%8 T Stondara #410 ’
Thinner .
®9 7 35/42 Soivsal 2:.6" Good  Good Short 70 71 0:45
120 I (eom) 20,3" " " " 72 76 040
ol "7 (39) 20.3" " (morton 75 75 0:80
K- 5 min, lop
.56 %3 (2020) 25.8" " " Ok onS5 65 54 1:10
- nia. lap
Over night arying - good on 21l sarplea. 0007-SWP-045194
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Samples of regular Wet-Ege Spirits and Dcodorized Wet-Ege Spirits
were obtained from the Anderson-Prichard 01l Corp, for test purposes.
These materizls were compared with the sample of Wet-Ege Paint Thinner
supplied by the Thompson-Hayward Chemical Company, in the Semi-Lustre White
" formulation. Anderson-Prichard have made claims similar to those of Thompsone-
Hayward with respect to wet edge, odor, evaporation rate, etc. As stated
in our monthly report for May, our main interest in these thimners is to
obtain one that will not ull the gloss or cause flashing and hold o wet
edge longer thon nineral spirits. The boiling range of the various Wet-Ege
thinners compares os follows with that of (348),

Anderson-Prichard Vet Ege Paint
Tlet-Ege Spirits v Thinner _
(Repwler and Deodorized Thorpson~Hayverd 348
320° F. 328° F, " 334.4° F. 302° F,
326 334 - 31
328 336 . 348.8 -
332 340 354.2 : -
336 344 357.8 -
339 347 361.4 -
32 350 _ 563 .2 329
347 355 4 366.8 -
352 360 375.8 -
357 365 ' 383 -
367 375 ' 395.6 -
| 580 388 - 374
D1y point 586 394 428 392
Kl Butanel  33.5 835 5.4 35

0007-SWP-045195
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. Batches of Semi-Lustre Vhite were made using 1003 of each
Tot-Ege thimmer and (328) for the volatile content. The paints were
chocked For brushing, flow, sheen and wet odge. The Wet-Ege thinners

fron Anderson-Prichard produced higher comsistencies in Scni-Lustre

than (348) or the Viet-Fgo Paint Thinner fron Thompson-Aaywerd. The
Thorpson Hoyward thinner had slightly better brushing and slightly longer
weh cdge than the Anderson-Prichard matericls, ‘

Based on our tasts, the Anderson-Prichard thinners show only
¢ srall odventage over (348) with respect to wet edge cnd do mot wmrrent
cny further consideration.

flez - Study of Irproved Hixing ond Grinding Practices

A study was node to determine the optirmm arount of Nunde in
Rox 210 and in severnl of tho clternate forrulas for Rex 201 Semi-Lustre
Ivory, for best production rate, Vhile there is an increase in rate using
up to 2% Munde, the most proctical ond efficiont cmount scems to be about
+75%, based on the paste weight. Increases in production rates of fron
505 to 100% night be anticipated.

The following series of surface active agents were tried in
the Rex 471 SVP formulz, ground at C,002" setting on the 8% Kent mill.
Paste consistencies cre in sccords for 10 revolutions on the Stormer
using ¢ 700 grao locd cnd the special paste peddle. The amount of
egent used wms 1% of the pigment weight. ‘

Print .
Paste Grind Viscosity
Agent Cansistency Tipe Grind A3 Cwp
Yone 12.7 80.5v 2-1/¢ & 78.4
Acto 450 . 11,9 80.8 3 37.5
feto 550 W 24,0 87.0 2-3/4 45 + 1/4
Aeto 600 24.2 80.5 2-3/4 AB.0 ¢
Muade 13.2 45.0 2 34,0 &
Huonix 9.4 90.5 2-3/4 2.0 <
Tergitol #7 21.8 94,2 2-3/4 51.0 ?
Arneen ¢ 95.0 85.8 2-1/2 85,0 g
Clearate B 60 8.9 94.2 2-1/2 29.9 0
(2270) 9.6 95.7 2-3/e 31,0 o
Ultravet #30 19.3 88.8 2-3/4 50 + 1/16 S
, Anine EQ 7.8 93.0 = 2-3/4 20.8 1]
Emeol TC 8.7 89.5 2-1/2 24.8
Enze 101 8.2 96.3 2-3/4 32.7
Encol 14 7.9 90. 92 o z/s el

0007-SWP-000114567
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zusfinction betwoen tho remeining panols is rathor sww—=Z<sing since the
" eloaning methods veried from rough solvent wiping witk {z£8) to twonty
- pinutos of intormittont trichlorothylons vapor degreczizz.

Enthone Clomnor is & ocammorcial cleenmezr == +the amulsion

w, probably consisting of o high boiling potrolowu- =zcizent with on
amlsifying ogoents

177 - Dpgnbig Studies

Work continues on the study of whits ziz==% opncity

. feotorss

: Data is given below illusirating the coeesiy officiency
&t <. of edditioncl pigments at wvorious loadings.

Opocities in Sqae Fts por Pouxc

Tablo 1
_HoPaVeCo 104 i, 20f 25% . 30% IFE A0 4
9 dry BSWL 19,5 18,5 17,8 1T = 15 e
18 dry BCHL 24,5 24 23 22 Z2.5 2046 1945
412 dry 35/65 Foin 45 42,7 40,8 3848 28 I 33

WOl " ri0, Anatesd 172 185 187 120 208 £ 69
g% " "l 151 136 17 100 =z 65
W5 "xxs03zmo 33 3L %0 28 21 = 24
ozno " RC 7 % 93 87 80 = 66
‘?132 " ReHT 86 92 97 88 78 ;=: 58

stud * It wcs notod thot whoreas all the othe= rZsrents in this
¥ incrensed in opacity officiency 6s o straight 1=z ==ction whon

BePaVoC, was voriei fram 40 to 104, 2140 dry and 212 =wv, rutilo

ws ream oaleiwm pigme=ts, ootually foll off in officizz=r =5 the HePeVeCe

vini1 ucod bolow the 0% lowols Othor pignonts would z—==c>1y funotion
8rly at lower volmo concantrotions, o have a £= —=rsurcments

ot thi‘m dry ond 2173 dry thot would indicato thot ther —=se officiency

) 5% volumo lovela

0007-sWP-045197
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Same work has been done to investigate tho memner in which

soveral opacity pigments function together in ¢.  “ven pninte The story
is not Yoo definite to date but indications are that tho officiency actually
represents & oampramiso betwoen tho total HPVC and that of each individual

pigne nt Y

For exomple, a series of SWP type paints pigmented yarious-
ly with several lead, zinc, and titenium pigments gives tho following
camparisonss

Actunl
Hiding
Noe Pigments Contained Colunn 1  Column 2%*  5aa fts/gals
RB 1428 1403, 2269, 412, 18 4065+ 383 428
1429 2059, 18, 1538 450 357 398 ' g
1430 2059, 18, 1538 533 407 49 ’
1431 2059, 9, 2132 380%xx 339 371
1432 2089, 9, 2132 557 . 396 408

«Colunn 1
oo L

Theoretical opaoity calculating ench pigmont's efficioncy
et its individunl volwmo ooncontrotion, ~

**Column 2

. Theoretical opacity calculating *Fn officionsy of oach
Pignont ot the officionoy lovel of tho total hiding pigmont volumoe

*+#Volues for thoso paints aro proportiomatoly lowor than these
far the othors in this column boosuso of the fact that tho 1403 dry and
tho 2132 ary aro individunlly prosent in tho formuln nt such low emounts
?‘“ thoy fall bolow ponk officioncy as dosoribod ot tho bottam of Tablo
*

All of the above dota has boon dotermined using o straight
°il vohicle, It is rocognized that with difforont vohiolos & given pige
wont will develop difforont opncitiose Work is contamplotod that will
ostablish theso vohiclo offocts,

b ) du Pont will supply rutilo titonium calcium Ti-Col R 25
reeftor in placo of tho Ti-Cal R 20 - 2142 dry - proviously suppliode

0007-SWP-045198

0007-SWP-000114569
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The new R 25 is reported to have difforant cherscteristies from that
supplicd previously undor this same trade designation,

Tabulated below are the results ol our tests with this
new material: .

Texturs - Hoover Muller Test

. New Ti-Cal R 25 is similar in texture to the old 2142 dry,
Ti-Cal R 20 which in twrn is definitely better than curremt 2132 dry,
Titanox RCHT, This new Ti-Cal R 25 is not £s good in texture as the old
7i=Cal R 25,

Wetbting - Plastograph Test

Tetting tests showed Ti-Col R 25, lot 1601, to bs just
slightly slewer in wetting than 2132 dry, RCHT, 2142 dry, R 20, is
markedly higher in vehicle requirement, Identical batches made with
2132 dry, 2142 dry ond Ti=Cal R 25, lot 1601, respectively, gnve the
following plostograph readings:

Plastioity - Brabendor Plastograph
Initinl 2 mine 5 min, 10 mine 20 min.

Penk mix mix mix nix
2132 ary 180 units 150 wnits -115 wunits 100 wmits 95 umits
a2 340 " 240 " 235 " 230 " 220° "
Ti-Cal R 25
Lot 1601 (new) 240 " 150 " 150 " j20 M 105 "
Opackiy

Camparing’ Saai-Lustro formulas mede with' the new Ti-Cal
R 25 us agnainst 2132 dry, 2142 dry, ond old Ti-Cel R 25, oll were found
to bo equal in hiding, The Ti-Cnl samplos all woro bokiecn 398 and 403
Qs £'te/gal. ® 95 CR,, whilo tho 2132 roted 414 sq, fte/gols

Brightness and Color

. . Brightness moasuremonts on the abovo Semi-Lustros showed all
Paints to be proctically oqual for brightnoss @ 85 - 86%, Color on all wais
Similor, boing ratod ot 1043 = 11,6 on the Huntor simplificd color indox

4=B

G

" 0007-SWP-045199
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Viscosity
Pnint viscosities of these pigments shcw the new TieCal i I

R 25 %o be quite olose to 2132 dry, having just slightly higher bodyp
2142 dry giving considerably higher body thon either RCHT or the new R 254

Sunmery PRIE

: i

Acocording to these tests, the new Ti-Cal R 25 will serve :

es a suitzble alternats source for 2132 dry (not 2142 dry). e

Chnlk Discolorotion of Rutile TiO, Pigments RRH

A seriss of SWP Gloss Vihites have been made using blends o
of 1403 dry, free chalking anatasé Ti0,, with verious chalk resistont R
enatase and rutile titanium oxides to getemina whether it is possible
to formulate with chalk resistont types but not show the yellow discolor-
ation nssocinted with the rutile titaniwm oxides, 2173 and 2269 dry,

ae s v——

18 days exposure in the Weather-O-Moter give the follow-
ing results with the Ti0, ocmbinations indicctod:

110, Portion of Si7P Gloss White 18 days Wenthor-O~Motaor

Pigmontotion - Yellow Discoloration Chalk
T 1403 dry 267 2174 Ary Fano Nomo
T M 2% 2229 " " !
79 " " 267 2228 " " n
sz " "  50% 2030 T " " " ' ‘
T " " 257 2147 " " o o
5% " "  50% 2269 " Slight "
o " " s50% 2173 " | " "
gz v » None n

Tho Veathor-0O=Moter tests will bo continucd to notive
challing as the yollow discoloration roportod with tho rutilo axidos
Sooms to eppoar in tho chalke Outdoor oxposuros will bo mado to chock
the nccelornted tosts, o

0007-5wP-045200

0007-SWP-000114571
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- 1s nbout doublo tho rate on the rogular formula, grinding the color in

the ontire batch, The uso of Acto 450 in the colorod portion of the
pesto doos not result in an appreciablo ohangoe in produetion rate, but
doos oouse n reduction in the consistency of tho milled pastess Acto
450 eausos o smoll ingreaso in rate on tho whito portion of tho pnsto,
If the oolored pignents were to be added as flush colors or color bases
the grinding rato would bo inoreasod, bubt tho total cost would not be
loweroed, duo to tho inercased cost of the color bases,

#162 = Studios in Flat ¥all Psint Formulation

Paintororaft 5-In-1 Intorior Pasto Ponint

York was oontinuod an tho dovolopment of o Pointorcraft
Pasto Paint and reducor to:ovoroomo tho difficultios oxporlonced with
wrinkling in hoavy films of the high gloss reductions in tho Clevoland
tosts, Tho Varnish Roscarth Division submittod ocertain roducing var-
nishos, as doseribed in thdir sootion of this roport, varying oil lcngths
mothods of proparation, ond metal contonts, Tho studios of drior cone
tonts woro oxtonded to dotérmino optinum porcontagos of motals to obtain
satisfnetory drying with ninimum wrinkling in hoavy filns, -

Tho rosults of tho tosts to dato indiento that about 0,31%
lond, 04022% manganoso, 0,022% cobnlt and 0412% oaloiunm produces tho
lonst wrinkling when usod in conjunction with CVR-563 (20-50.1. Pentalyn A-
Dohydrcl varnish),

In tho onse of the roducing vernisies, it wos quito 0Vim

dont that the shortor varnishos preduced the least wrinkling, Howovor,
"®Wo havo Solootod tho 20 gnllan varnish CVR-563 for our use based on the

moro desirable vernish length produced whon used for tho onamol roduction,

Sanplos of tho Pasto Paint nnd reducor CVR-563 were sent
to Clovoland for tost, togothor with a mumbor of display panols dosignod
to show tho versutihty of tho wrious roductions,. Work is boing oon~
tinuod to furthor inprove tho control of wrinkling, aftor which errongos
monts will be mado for lnrgor scalo tosts,

Flattone

Clovolond roportod that tho odor on samplos of Flattone
White modo with Sholl’s 8296 Spooial Minornl Spirits and Rogular Boso #1
18 of loss intonsity thon rogular Flattono mado with (3020) mna (348),
Lftor tho thinnors had ovaporatod, tho two samplos woro found equal with
rospoct to odor, Shollts 8296 Minorsl Spirits and Regulor Baso #1 ropro-
sont Shell's doodorizod typo of thinnors, .

%
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‘ A number of additimal experimental batches of Flattone
- White wers made on the luboratory mixer to determine whether 4 satis-
" factory dispersion can be obtained without grir’ing, However, to date
we have been umable to obtain the same hiding as produced by regular
millinge Basy wetting pipments such as RCHT-X have been used in place
of 2132 dry, but it appears that grinding is mecesaary to obtain dispor-
sion and to develop maximm opeoitye.

Tosts on Pliolite S-5

. A sample of Plioclite S~5 Flat Tall Paint sumitted by
the Goodyear Tire ond Rubber Company was ommpared with Flattons White

end a labaratary batoh of flat wall paint mede on the Pliolite formuls,
§-103~100, Their sample haed settled very lmrd and required considerable
egitation to produce a mhooth oansistenoy., Tho Pliolite flat had sticky
brushing, excessive flow, and lapped badly efter six minutes, The uni-.
formity of tint and sheen were considered rather poore %hen the Pliolite
Flat was applied over glue size, the washebility was quits good,

. Baged on owr tests, wo do not believe that a» flat of this
typs would be acceptable to the painter trade,

A semple of Plioclite Sw5 Floor Ennmel S=102-300 Tile Red
. e also ocmpared with Poroh snd Floor Tile Red Rx 158 for brushing,

- flow and dryinge The brushing properties wero found to bo quite similar
> to our regular Porch and Floore However, it would be diffioult to do &
good paint Job as it was too short m wet odgo and lapped badly in lesa
than five minutess The Pliolite S=5 oname] sotwtomtouch in & minutes ag
tanpared to 42 minutes for Porch and Floor Enamol, The Pliolite S5
omemol will bo oampared with Poroh and Floor Enemol for ndhosion to cone-
orete and abrasion resistancos : :

Enemoloid
S ————————— »

. "In o study of the effect of aluminum stosrate, 647 dry,
and caloium stearate, 1826 dry, upon the sottling charnctoristics of Rx
710 Enomoloid White, & series of batohos developod excessive seedings
* These ‘batches sottled appreciably ovornight, but showed no correlation
. botweon the varying emounts of stoarates present snd the extent of seed-
- ings They woro formulated with 2147 dry, Titanox A 24, or 2229 dry,

TiPure R 610, ground in either (5109) or (4103).

An onamel whioh showed only slight seoding wns obtained hy
grinding the "post-war" grade of 2228 dry, TiPure R 110, in (4103), In-
oreased seeding resulted in this ensmel with the introduction of 547 dry,
8luninun stoaratos Tho affeot on soeding wes in direot proportion to
the emount of 547 dry introduoeds 1826 dry, oaleium stoernto, showod no

0007-SWP-045202
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- tendoncy to increase sooding, These ‘oncmels will ba aged in the packape

and will be ochockod for settling and seeding characteristics at a later

datoy

dry, but was relatively
teblo of data below:

Visocosity inoreased slightly with each addition of 547

Rx 710 Type Enamol

2228 dry in (4103)

uwnaffocted by the sddition of 1826 dry., Soe

Seeding rated 1 for slight to 7 for excessive.

Porch and Deck Paints

®Xposure 45° south

Scep por 100 gel, Visoosity 43 orifioce Grind (Hegmsn) Sceding
0 27,7 s00e 63 1
14 547 dry 28,9 5-3/4 2
24 = n 3045 5 5
3 "o 2944 5 5
4 " " 31,0 6 5
64 " 3148 5=3/2 7
1# 1626 dry . 2842 53 /4 1
24 " n 28,8 53/ 1
SR 274 5-3/4 1
T L 28,0 6 2
6# " » 28,47 5-3/4 1

Penels 8097 through 8120 C wore oxamined af'ter 28 months

at the Chicago Exposwro Farm. This sories consists of

8 group of tests of porch and dock peints on Kromik primed steel pansls

*ith both pigmentation and vohicle variations,

Peints which w

Toports wore

This is the same group of

ore also applied on Yellow Pine. and Douglas Fir, en whioh
distributed under date of July 23, 1945. ;
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Inspeotion of the steel panels shows the following
trends: '

1. The forty-gallon ester gum Dehydrol vernish, V-11168,
is approximately equivalent to the forty-gallon ester
gum linseed varnish, ARV=3373, in rust comtrel but
ocansiderably superior in erosion controls.

2. Rutile titunium dioxide with Micro Velva extender is -
the best pignentation tried in either the Dehydrol or -
linssed varnishes.

3e¢ Tho following pigmantétions are good in eithor wvehiole,
(Notos ~ This does not hold over wood surfaces):

Lotded Zino ~ Mioro Velva

Titenox RC = Magnosiwum Silicate

Titanium Dioxide = leaded Zino = Magnesium Silicate
Llead Titenate « Leaded Zino - Magnesium Siliocate
Leaded Zino = BeCelVele. - Magnesium Silioate

. 4s The following pigmemtations are fair in either vehicle:

Iithopone - B‘G.ﬁ‘L. - lhguosim Silicate
Lithopone - Leaded Zino - Magnesium Silioate
leaded Zinc - Magnesium Silicate ’

e Zino sulphide or lithopone with extender (mAgnesium sili=
' oate) give poor performancé in either vehicle, -

7 ~ SHP 471

Spreading ratos and total £ilm’thicknosses wero oaloulated
Tor the series of exposure penels 10781 = § C, F describod in the June
.roport, designed to evaluate the effect of varlations of film thiockmoss
@ durebility, .

Spreeding Rate lst coat Totel
_J._ai Coet Reduotion (Rx 471) (Based on orige paint vol.) Film Thickness
1 pint 2) 444 sq. ft,/gel +0039"
1 pint (1294) 467 i /gﬁ ! 20038"
1pint (2) - 1 pint (1292) 6gs " v 0 ' +0033"
2 pints (2) 680 " m ® +0036"
? pints (1294) 654 " ¥ +0033"

(continﬁed on pege 13)
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At the presont time some substitutions of pigments for ecch
otksr in Semi-Lustre have been made bused on their opacity index values
deternined in zn oil vehicle. The Semi-Lustres were quite close for
opceity, and therefore there is some possibility that the index might
be epplied rogardless of vehicle.

#1682 ~ Study of Irmproved Mixing and Grinding Practices

Surface Active Agents

A sorics of 900 gzollon factory batches of Rex 701 - Ensneloid
Ivory wore carmerked for lerge scole testing of the relative efficiencies
of verying amounts of Acte 450, CW (2343). The necessity of clesring out
foetory overstocks, in acdvonce of inventory, forced a break in this
series after two bztches had been run. These showed o doubling of grind-
ing efﬁ.c:.ency with the use of 1% Acto ¢50. The batch contoining 1% of
Actc 450 was ground at the rate of 124 gullons per hour as compared to
the 65.5 ga_llons per hour rate cttoined on the control.

A new scries i1l be requirsd for continued study on this rex
as future procduction will be on formulas replacing the wvehicle NV 1734
with either (3109) or (2853)C.

A screening of available grind cids - - being effected by o
study of the change in Stormer consistencies brought cbout by the addi-
tion of 2% active agent to a Rex 710 type paste having a FPlastogroph
consisteney of 300 units.

Acto 450 is being used as & stondard, vilth cgents perforning
as well or better being seclected for further study. The present list
of interesting materizls follows, with efficuncy foctors expressed in
ternms of per cent paste consistency change

Agent ' Efficiency Supglier
Acto 450 100 Stenco, Inc.
_Aroeen T 92 Lrmour and Company
Hixed Anyl Nophthenes 98 Sharples Chemical Company
Encol PL-50-3 99 Brulsol Corp.
Acine FO 104 Cerbide and Carbon Chericczl Co.
AH118.5 ¢ 134 Arnour =nd Company
Encol £0-50 136 Fnulsol Corp.
Al 118.5 B 144 . Aroour cnd Conpany
Al Coeo-B 14§ " " "
A Ac 118,5 C 161 oo "
een ¢ 165 1 1 n
A Lc 118.5 B 187 " n "
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077 - Pignent Stucies

4 bulletin is in preparation which reviows cond illustrates
the epplication of the opscity date which hes been reported piecencel
in past monthly reports. This bulletin will be circulated to the repu-
lar nailing lists.

In the report for.July date wos given vhich illustrated how 2
group of lead, zine, titenium paints daveloped opocity for the most part
proportionnl to the theoretical hiding colculated on the basis of the
totel Hiding Pigment Volume Concentration. That sork wes cxtinded to
determine spoecifically how this proportionality night be expected to
exist. It was found by studying rather simple mixed pignent paints thet
with grenter quantities of high opncity pigment in the formule the devia-
tion from theorcticel is greater thon when the quantity is lower.

The following results are rcported s evidence:

Theo. Opeceity Actual

Paint No. Pipmentation in 8q.Ft./CGal. Opecity BRatio A/T
R3 1705 12% by vol. 1403 dry 489 558 1.14
24% " 8 »
RB 1708 18% by vol. 1403 dry 551 640 1.192
lS;J‘a n 18 *»
RB 1707 24% by vol. 1403 dry 614 754 1.195
12% " 18
RB 1708 6% by vol. 1403 dry 479 558 1.16
14m " 41 v
104 " 18w
RB 1709 10% by vol. 1403 dry 519 835 1.22
10% n 212 "
10% " 8
RB 1710 10% by vol. 1403 dry 500 585 1.17
6% " 412 "
14% " 18 n

Several tests hove been made to evaluate the importcnce snd
the mgnitu@e of vehicle effects on pigment opocity. It is the conclu-
Sion to date that the opacity of a pigment is merkedly affected by
changes from one vehicle to cnother. We co not know vhether this holds
YTue proportsonately for all pigments. There is some indication that
1t does not, tut the results are not sufficiently conclusive to set up

e pattern,
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Pex 705 ~ Enemeloid Jade

Work on Rex 705 - Enameloid Jade has ~-°n completed with a study
of the effect of grinding each of the colored pigments, phthalocyanine
blue — CP 558 and Hansa Yellow - 12105 dry, plus 1/6 of the white pigments
2140 éry and 2147 dry separately, with and without Acto 450. Ar attempt
was oade to counteract the bodying effect of the phthalocyanine blue CP 558
b7 corzentrating the Acto 450 addition in thal fraction of the paste, but
ro advantage was gained in going sbove 2% Acto by weight of the pigment.

Upon grinding the two-thirds portion of straight white pigment
recziring in the formula and incorporating it with the ¢olored fractions
above, zverage grinding efficiency increases were found to be in the 100%
range listed in the July report. ’

31% of this increase is due to the use of 2% Acto 450, which
reised the mill output from an average rate of 10.7 gallons per hour at
5-1/4 E grind on the 13" 3-roll Lehmamn mill to 13.3 gallons of 6 H
grins paste per hour.

£162 -~ Studies in Flat Wall Paint Formulation

Pointercraft 5-in~l Interior Peste Paint

Additionnl work was done on the Paintercraft Paste Paint to
determine the optimum drier combination to overcome wrinkling in heavy
files of the high gloss reduction. A considerable mumber of drier com-~
binations were studied, to determine the optimum percentages of metal
}‘ei;x;'.red for satisfectory drying with the minimum wrinkling in heavy

The results of these tests indicate t™nt the percentage of
lead ey be 28 high as 1% but the manganese cnd cobalt showld be held
at zporoximately 0.02% metal.

Factory batches have been made on the Reducing Varmish CV 7025
224 on the peste 1iquid CV 7024 for the above product. These liquids
;fe‘to te used in the manufacturc of 50 gallons of the 5-in-1 Interior
(iSte PC%nt vhich will be tested in Cleveland and Chicago on one or two
2 jobs.

New samples of ASP Clay No. 1 and No. 11 were submitted by

i.:mv_' I"::aai.’ etroleum Company for inspection. The two clays were tested
cx‘agi:}t‘mg and body characteristics in the Paintercraft Paste Paint -

18a5 o 05 _SOTPAred with the present inert combimation of 566 dry ond

S CT7 \Scntocel #45). The two clays were found to be satisfactory

rO o4y T
hri 00y tul not equivalent to the present inert combination for
Eniness,

0007-SWP-045207
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To answer an inquiry from S-W, lonireal we have conducted ¢ fey
tegts Lo check the "ghosting! tendencics of Flai~Tone White conteining

 4¢ D.D.T. They recported that experimental Fizt-Tene batches contzining

44 D.D.T. show rather bad chosting. To check their results we selected
o titenium calcium pigmentation and ¢ lithopone pigmentation as repre-
scnted by the Flot-Tone formuletions dated 2-28-44 nnd 6-K7-46,

Cur testis show only ninor differcences in "ghosting" between
the points made vith or vithout D.D.T. The titonian ealeiwn plgnenca-
tion using regular (3880)E, however, mas found to be quite superior to
the lithopone pigmentstion using the vehicle combinntion of CV 7014,
(4107) ond CW (1996).

Semi-Lustre

During Junc on investigntion wns started to determine the
reason for the Grop in sheen of Semi-Luctre White vhen formulated with
rather slow thinners such as (141) and (3020). In comncction with
this investigation, we obtained a mumber of thinners with high to low
gauri Butanol values, boiling in about the scre ronge o8 kerosene.

. As stated in the monthly report for June, it appears that z
high Keurd Butanol volue cssociated with not too high a boiling range
gives the best rosultp with the least drop in sheen.

In addition to the data given in the June monthly report, we
are listing a re-arranged chart covering the previous datz ond the
evcporation time of one drop of cech respective thinner from the sur-
face of a filter paper. In most cases the decrease in gloss occurs
only vith the slow cveporating solvents .
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1 (348)
Amsco Lt, Retard

(1257)-Solv.100

E ¢ A

(6021) Shell TS26:

(40%1)35/42 Solv

o

6 (4021)Arosol 12
7 Ansco Solv E
8 Union 9
8 Union 40
lO' Deep Rock HNG
11 (30203#3 En Solv
1z n bis n
18 Sovasol 6
14 Fosolene
15 Apco 18
16 Deod Apco 4C7

17 Shell aQ7

18 Amsco Rotaxrdpol
A9 Valsianl 45

3086

(2]
N
S

369

372

372
360n
868
370
360
424

330

370
-8

Seri-Lustre
(Roarrangenment. of M. Van Loo's Table in June, 1946 Allied Research Report)

102
315

378

361

360

376
380

400
39&m
384
380

374

402
380
nao

502
340

342

(A

95k

385

399

327 (350)

337 (369)

377
371"
405
385
385

43R
430

406

398
392
435
401

402

465
497M

438

Sheen Versus Solvent Charocteristics

Evap. Kauri Body DBrush- Gloss Se
P 1 drop But'l S9-3 _ing_ Flow Wet Bdze Brush Blocde T
394 18 min, 33-40 20.3 G G Short-5'1, 75 75
412 lg ¢ 30 23.8 G G Vv 81 sh 65 68
370 8 ¢ 81.6 19 VG G Short 73 75
400 11 ¢ 75 R0.5 G G Short 72 76
418 19 ¢ 85 4.6 G G ‘Short 70 71
412 NHo spl., o5 218 G G vV SL Sa. 60 68
465 14 min. 74 21.5 G G S1 Sh 68 66
220 33 " 35 23.4 G G 51 sh 52 72
426 1:06 65 R3.8 G G V S1 Sh 70 72 1
1:25 31,6 22.5 G F+ 81 Sh 45 42 1
497 1:08 44 k2.0 G G Good 58 €6 1
500K 1:03 40-48 25.8 G G OK-5'1., 65 54 1
460 33 min, 30 R26.8 G G G 64 5% 1
490 56 ¢ 25.5 24.3 G G ﬁ S Sh 49 33 1
475 No spl. 36 24,0 @ G G 54 46 1
480 1:05 27 28,1 G G S1 Sh 33 26 1
500 1:10 7 25,2 G F+ 81 Sh 38 34 1s
Mm% O MI N ¢ &2 E OB oM

~ Good ao 38 224
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Enamels

A Rex 710 Enameloid White type formula with "post-war® grade
2228 dry Ti-Pure P-110 in (4105) showed reduced seeding on all batches
containing less than four pounds of stearate per 100 gallon formulz
after aging 30 dcys in the package. Settling ranged from none to slight
vith batches contoining 3 to § pounds of colcium stearcte, 1326 dry per
100 gallons, and showed the grectest stzbility. The bodying effects of
2luminum and colelium stearates were equel et ths time of this observa-
tion. Sce settling and seeding test data below:

Rex 71C Type Enamel
2228 Dry in {4103)

Viscosity #3 Orifice Seeding Settling

Soop/100 Gal. Fresh 1 Mo. Fresn 1 Mo. _1 Mo.
0 27.7"  32.8% 1 1 V. sl.
1# 547 Dry 28.9 32,0 2 1 81,
Al. Stearante ’
g m 30.5 33,0 3 1 Si.
oo 29.4  32.8 5 2 si.
af o 31.0  34.5 5 5 si.
5 31.8  35.0 7 - 6 V. sl.
1# 1826 Dry 28.2 33,0 1 1 V. sl.
Co., Stearate
2 m 28.7 54.3 1 1 V. sl.
3# n _R7.4  33.0 1 1 None
& on 28.0  34.5 R 2-1/2 None
5 nm 28.7  35.0 1 2-1/2 None

Seeding rated: 1 = slight to 7 = excessive.
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Drier Retention

A comparigon of the relative effects of Soligen sxd Ferro
celeiun naphthenates on drying charscteristics of Rex 710 Snamsloid
vhite is under wmy. Two-tenths of one per cent ...2%) calcium naphth-
encte 2s calcium; based on vehicle solids, was added to the vegular
(z109) type forumla for Rex 710,

Soligen caleiun naphthenate tended to y the enamel sore,
retorded seitling apprecicbly during the firsté weck of packege time, ond
cccelercted the dry-to-touch stezge. Ferro ccleiwn nophthenate pronoted
increased stability, but was less desirsble then the Soligen product on
every other score. -

liepmlor Rex 73Q  + BSoligen Ca  + Ferro Cao

Viscosity - #3 orifice 66 sec. 79 sze. 86 sec.
Dry-to~touch - frosh 58 nin. 56 nin. g0 min.
Dry-to-tcuch ~ 1 woek 60 min. 39 rin, 70 min.

In tho course of a study of the dricr retention choractsristics
of Rex 729 Enoneloid Bleck ond Rex 467 SWP Black o5 affacted by the pre~
sence of czleiun or iron nophthepates, it was observed that iron naphthen-

_ote hod a definito and cpposite offect upon the grinding efficiencies of
these tvo matericls. With Rex 729 pipgmented with carben black beods

R019 dry, in AV 30, the presence of iron naphthenate retarded, the grind to
the extent that only a 4-1/2 H grind was obtainable in 34 hours as sgoinst
o 6-1/2 K grind on the regular formlation in 18 howre-of grinding tinme.
With Rex 467 carrying corbon black 1728 dry in (2) ond (2853)C, the effoct
on grind wes reversed, The regular materinl produces a 4-1/2 H grind in
10 bours as compared to = 6-3/4 B in the prosenc of 0.1% caleiun or iron
maphthenate, as motal, in the sape grinding time. The nophthenates showed
noe advantages in drying,

X Floor tests have been made in the basement of Building 531 com-
+  paring Porch and Floor Enamel Tile Red - Rax 158 with Pliolite S-5 Tile
Fed Floor Enamel 5-102-300 (07 53 K) end Vinylite Floor Paint Red ¥S 38 4.
The floor was treated with 103 HOL and washed clean with water. The
chemels were applicd as two coat work without reduction, with 24 hours'
drying betwean coats. \

0007-gWP-045211
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The regular Porch and Floor Enamel was rated best for brush-
ing, the Vinylite poorest. The Pliolite S-5 enamel was guite satisfact-
ory for brushing but was short on wet edge. The difficulties of obtein-
ing adhesion with Vinylite on an old concrete f)~ecr previously painted
were illustrated when the paint came off in one practiczlly intact sheet
within a few weeks. The film itself had good 2lasticity and temsile
strength.

#164 ~ Geformulation Studies of House Points to Recduce Dirt Coliection

Attempts have been made to reproduce Titenium Pigment's low
pigment volume Finish Coat House Paint - EX 4508. In cennection with
this work the Vernish Research Division hes supplied two processed oils
bused on formulas racommended by Titenium Pigment Coiporation:

CVR 573 (Titonium Pigments VMZ182M7 limed oil)

CVR 572 (Titonium Pigment's magnesiun oxide
treated linseed oil).

Their limed linseed oil VAMR1B2ZM7 is = very heevy bedied oil,
actunlly o semi-solid at 35 to 40% non-voletile. When preparing the
paint EX 4508, vwe experienced considerabls trouble in incorporzting the
CVR 573 with the balence of' the vehicle, due to incompatibility, Work
has been discontinued on this formula until we receive further informa-
tion cnd samplos of the Heat Bodied Linseed 0il (viscosity 680 - 720
poises) from Titaniun Pigment Corporation as used for the preparation
of their Limed Linsecd 0il VM-2182M7.

97 — SWP 471

The Varnish Fesearch Division submitted three Z-2 to 7-3
bodied oils for evaluation in SWP, compering linseed and soya oils.

CVE 569 - Linseed - (44}
Body - 50 scconds, S-W at 75° F,
Golor 8 - 9

CVR 570 - Pittsburgh SO 500 Soya o
Body ~ 57 seconds, S-\W at 75 F.
Color 9 - 10

CVR 571 - Soyz - (1273) + 0.3% catzlyst
Body - 56 ssconds, S-W at 759 T.
Color - 10

. 0007-SWP-045212
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Conts) Grind Dry 5 Wer
( . Paste  Rate % In- Grind Time Conntyy ',;icy
Aeont Volume G.P.H. crease Hegmen Botio Ll
Acto 450 - CW (2343) 31.1 25,5  54.5 8 1.00 by
Armeen-C 29,9 28.5 54.5 3 1.00 bl

W™

ioctystyrol phosphonate 31.9 24.2 45,8 B~1/4 .7

Honocepryl acid # phosphated2.2 23,2  40.5 6 1y
Anine EO 36,0 23.2  40.5 6-1/4 T
2 118.5-C 32.4 20.5 Re.2  6-1/4 Y
AM 1181.5-B 31.7 20,2 Rz.7 6 b
Armeen T 33.2  19.7 10.4 6 ' N
2-2-4 #1061 34,2 19.5 18.% 5 ()
Diamyl ceid phosphate 51,7 19.0  15.2 6 e
Mixed amyl naphthenates 36.00 17.5 6.0 8 S
Control 36.7 1€.5 - 6

Al 118.5-R 36,4 15.9 6 1
Al Coco-R 36.2 13.2 6 + Y

Dry time ratio = Drying time boteh/drying time, control.

#162 - Studies in Flat ¥all Paint Formulction
¥

Pointercraft 5-in-1 Interior Paste Paint

Factory betches of the Pointercraft 5-in-l Paste Paint vare
made for refinishing the general offices at Cleveland. The paste pais
was reduced for spplication as o flat wnll pzint ond wall primer ond
secler. The paints supplied include: 30 gellons CH 8040 - Paintercrey),
S-in-1 Interior Wall Priver ond Secler shnded to cpproximately Scacycij),
Green, 50 gallons CH 8041 - Paintercraft 5-in-1 Interior Flat vhite
shaded to Sercrest Green, 30 gallons CH 8042 - Puintercraft 5-in-1
Interior Flat White. :

In ndditionzl work to determime the role played by the s0lve,,
used in Semi~Lustre as affecting gloss, eveporction raotes were run un iy,
Scme group of solvents previously reported in June cnd August. The
sults cre showm in the data on the next page.
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Evaporation Fates on Solvents Used jin Scmi-Lustre

- Gloss in
Time Required for Evaporation at Room Tcmperature Scni-Lustre
Solvents Tosted Kouri Draw-

Hours: 1/4 3/4 2-1/2 2-1/2 3-1/2 7 6 10 12 14 17 21 24 56 40 & But'l Brush down

.

(348) 234 584 86% 1003 33-40 75 75

Amsco. Lt. Rotard 7 21 20 &1 70 98 100 30 65 68
(1257) solv. 100 2L 56 86 100 100 81.5 75 75

m (5021) Shell TS2G 20 55 90 100 v 75 72 76
(40R1)%%, 22 Solv. 8 23 83 77 85 100 8% 70 71

(4021) Arosol 12 B 22 41 65 78 100 100 , 85 60 58

; Amsco Solv. E. . 11 3 53 73 83 899 100 74 66 66
m» Union 9 5 16 31 48 59 95 100 35 52 72
‘ Union 40 6 19 37 S8 67 92 95 99 100 G5 70 72
; Deep Rock HN6 7 3 49 €0 B1 75 77 BO 85 B8 91 94 85 ©9 100 21.6 45 42
: (3020)#8 ™ Solv "4 11 20 B 37 G0 B85 72 80 85 90 94 96 100 ad 58 €6
_ (3ozg) " " "™ 19 21 5. 64 70 86 89 91 98 100 20-d8 65 54
Sovasol 6 4 1 21 31 38 64 70 82 91 97 100 30 64 52

| Fosolene 4 1R 2L Bl 37 55 59 ¢ 75 82 90 98 100 25.5 49 53
Deod. Apco 4G7 6 L7 28 41 46 62 66 73 8L 88 94 100 : R7 33 26

Amsco Robardsol B 11 18 27 32 <9 53 59 6G 7R 77 83 B85 92 94 100 3 R3 38

.dgswm 4 .9 k0 21" 26 42 46 53 6L 66 75 £81 83 91 924100 68 66 33
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Kouri-butanol and gloss values are repeated from previous rasports
for purposes of comparison. It is immediately evident thot s:Lmv.evr.c—;;or::‘t.~
ing rates occompanied by low solvency power lead to low gloss (viz.,
¥osolene, Deoderized Apco 467, Amsco Retardsol), and even vhen solvency

ower is nigh, slow evaporation introduces r tendency toward lower gloss

(velsicol 35).

Drier retention

After aging in the package over ¢ period of %0 days, Rex 725
Enameloid Black ond Rex 467 SWP Hlack, show no evidence that either cal-
ciun or iron naphthenate have zny effect upon their drying rates.

#1660 —~ P-inting of Bricks

A sample of Turesco Yiaterproof Paint manufcctured by the Turesco
Service Company of Chiccgo hes been checked for waterproofing concrete
block. Two coats of the Turssco Tiater Paint wers applicd on concrete
building block and periodic checks were made for water seepage.

The Turesce sample mcs found to be similar in brushing but not
as good in its waterproofing propertizs as Aquella or X-Tite. One of the
weaknesses of this product is its tendency to crock upon érying in arcas
vhere a hexvy coat is applied.

An inspection was mode on Scptenmber 5 o the Vaterfoil paints
applied on March 20 to the south side of the new warehouse. The Weter-
foil paints were exposed with Brick and Stucco Thite - Rex 910, Galvite
Paint vhitc ond Gray, Bonding Cement Vhite, X-Tite (Yesco ¥ater Prints), -
nd fwo Kic-Tone paints formilated by the Eoulsion Reseorch Laboratory
for exterior durability. A1l prints were applied os two coat work.

At the end of 5-1/2 nonths' exposure, the Waterfoil exposures
were rated good in general cppearcnce, and neo challdng or washing was
cvident. However, Vcterfoil, Bonding Cement nnd ¥-Tite £11 showed scne
signs of flaking where they had been applied over cracked areas in the

‘cement foundetion. The lack of proper adhesion over these aress appears

to be o weakness in this type of paterial. .However, the adhesion in
generel appearad quite good at the end of 5-1/2 months' exposure.

The scmple of Waterfoil prepared on the basis of the analysis
of their moterial was rated poor in achesion and in zenersl appeardnce
due o 2 large amount of floking over the entire surfoce of the exposurc.
The lower rating for the oil type paints is cue to rust staining and the
adherence of dirt.,
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The Resin Research Department has furnished two samples of
alcoholic solutions of WB" stage bis-phenol resin and of "B" gtage
butyl phenol .resin as possible copolymerizing agents with polyvinyl
tutyral, One sample of each had been dried in a partial vacuum under
carbon dioxide, and one sample of each had only that water removed
which would float in & separatory funnel. When incorporated in a pig-
mented coating containing one part of PVB to one part of phenolic resin
to one part of titanium dioxide and baked on a molded phenolic plnsticz
these "B" stage resins all gave slightly yellow finiches of poor covering
_power, The undried sample of bis-phenol was best and the undried sample
of butyl-phenol was the worst from the standpoint of yellowing. However,
a1l were far superior to Bakelite's BV 9700, Attempts to use o PVB - "B"
stage phenolic coating as a primer under a vinyl copolywer top coat were
unsuccessful, as the copolymer will not adhere to the phenolic primer any
better than it does to the original phenolic plastic. Perhaps & varia-
‘tion in the curing and beking schedules of primer and top coat would
alleviate this difficulty. At ony rate, further investigation is indi-
. ‘cated. - - . :

Metal Protective Paints .

e The Dow Chemical Freeport plant has had some difficulty due to
wrinkling when chlorinated rubber top conts are applied aver excessively
heavy primer films. In an nttempt to be of some assistance to the Dallss
Technical Service Department, films of special Kromik primers were made
in pigment-volume~concentrations ranging from 25% to 70%, The films were
_#pread with the Di Costanzo doctor blade set at 0.005, 0,008, 0.010 and
9.015 inches clearance, respectively. After the films had dried for

8 and 16 hours, they were recoated with Vermilion Chlorinated Rubber
-Paint - Dow 151, : : o ,

. ... The results indicate that i} should not be necessary to formu-
late this type of primer at p.v.c.'s above 50% to eliminate the wrinkling
of the top coat, thus avoiding rusting tendencies of primers at higher
pigment loadings, Kromik at 50% p,v.c. 1s above the line of critical
permeability, but the relatively impervious chiorinated rubber top coat
may add resistance to rusting, To check this point, penels are now on
test in 3% salt spray. .

#177 -~ Pigment- Stisies

Distribution of the opacity btulletin awaits the receipt of
planograph reproduction of the individual pigment opacity charts.
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#162 ~ Studies in Flat Wall Pazint Formulation

Curing the month the Resin Research Department submitted four
bodied soya oils, as listed below, for possible use in Flat-Tone White.

Body Coler A V. Solids
CV 4513 80, Treated Suya 117 56" 14 10.8 100%
CV 4519  Air-C0,-S0, Treated Soya 7' 30"  Dark 10.4 1007
CV 4517 gsog-coa Treated Soya 4% gyn 8 7.4 106%
+ 055 Catal}’st .
CV 4518 Esoz-co2 Treated Soya 41 z70 11 8,0 100%
+ 1% Catalyst

The special soya oils wers used in conjunction with a smnll per- -
centage of zine resinate, egquivalent in length to a 100 gallon .varnish
and introduced for the solids of (3880)E in the Flat-Tone White formule of
February 28, 1944. In all cases where the special) 0ils werc used, the
flats were short im flow and poor in drying characteristics. Based on
the work to date, it does not appear thet a flat wall peint cen be mede
from this type of soya oil that would be satisfactory in drying, flow
or washability,

Plioli'te S-5 Flat

Work on the development of a flat wall paint based on Pliolite
5-5 has been unsuccessful, due to sticky brushing and excessive flow,
typical of vehicles of this type. At the suggestion of Goodycar's rep-
resentative, small amounts of water znd a larger percentage of Apcosol
5 A were introduced to improve the brushing.

The introducticn of water produced a conmsiderable increase in
the body of the paint and it finally bodied to a paste consistency.
Larger amounts of Apcosocl 3 A had e tendency to thin the flat, but did
not decrease the stickiness sufficiently for proper applicztion.

Enomels

Studies of Settling znd Seeding in Rex 710 Enameloid Fhite.

Two series of enamels have been observed in this study.
The first made up with rutile Ti0, R-510 2229 dry ground in (3109) and
let down on the reguler Enameloid White Rex 710 (3108) - (41G0) type
formia, was originally rejected for the purpose of this Study as all
ltems in the series showed vhat was considered excessive seeding when
fresh. Amounts of aluminum nnd calcium stearnte present in the various
betches that comprised this series ranged from 0 to 5 pounds per 100 gals.
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#182 - Cont.

The seme variations of stearate content were made in the second series
of enamels using post-war quality 2228 dry R-110 TiO, ground in (4103)
and let down on the regular (4103)-(4100) Rex 710 type formula,

During the course of this seeding study, it was observed that
seeding ratings were reflecting a similar yet separate quality of film
vhich could better be described as film texture, This is measured by
the extent to vhich granular materiel breaks through the surface cf a
vedge shaped filn, and can be differentiated from slight seediness by
microscopic exenmination or by the fszet that it hes no temdency te grow

upon aging.

The nicroscopic method of analysis is over-sensitive, as with
it 211 enamels studied rate seedy. We have therefore adopted the azing
rothod, checking for evidence of growth either as to size or mumber of
particles and labeling cnamels demonstrating such growth, "seedy.”
Nith this system, the first rating of = given ,000 tc ,003 inch enamel
film is listed as "texture or seeding." Subseguent ratings are then
listed cither as texturs when nc growth is ovidenced, or as seedy when
rating increases. Once an enamel is tronsferred into the seeding cclumn,
it will remain there, Seeding and/or texture are rated on a scale rang-
ing from O to 10, with a seeding rating of 5§ or higher being objectioneble.

Upon zdopting the above system of evaluation of sezding, inter-
est was rencwed in the origimal test series prepared for this study. The
results obteined from it are in agreement with those from thz second
series, :

Seeding and Settling Data

Fresh :
Stearate Texture 1 MNonth 3 Months
or

Lbs. Type Scedinzg Texture Seeding Scttling Texture Seeding Settling

2229 dry in (3109)-(4100) type Rex 710 formuls.

0 - Seedy 2 Not rated 6 7
1 An " 2-1/2 weoow 6 6
2 n " 3 " " 6 6
z ] " 4 n " [ 5
da L " 7 1 L4 10 z
5 " " 5 " " 8 3
1 Ca 1 2 " " 4 3
2 " n 2 " L] 4 2
3 n " 5 " " 3 2
4 " ] 3 " R 1
5 n I 4 " 4 1
Ratings: O = YNone 5 = Ccnsiderable 10 = Very bod.
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#162 - Cont.
Frosgh
Stearate Te);zurc 1 Month 3 Months

Lbs. Type Seeding Texture Seeding Sctiling Texture Seedinz Setiling

Post-war 2228 dry in (4103)-(4100) type Rex 710 formula.
1

1

2

o 3o 0 e
o3 o

2-1/2
2-1/2

i QO i AN O
HM e -o;me
CQOCHHFFMMMMNDN
COQOUOHRHHPP

LY ™

Ratings: O = None § = Considerable 10 = Very bad.

On the basis of these date, it is apparent that calcium stearate -
is superior to oluminum stesrate both as to its anti-seeding end cnti- ’
sebtling characteristics, when used with 2229 dry in (3109) znd post-war
quolity 2228 dry in (4103).

In both series, considerable to bod seeding had developed during
3-pmonth aging with the presence of from 3 to 5 pounds of aluminum stecrate
per 100 gallons, while objectionable seeding wes developed in no case
during this period where calciusm stearcte was used,

: Three pounds celciwn stearate per 100 gallons does efficient
work as on anti-settling agent as demonstrated by the enamel series
using 2229 dry in (3109). The suspension characteristics of post-war
2228 dry in (4103) mere so exceptional that the anti-settling character-
istics of the stearctes in this series were largely obscured.

The Harshaw Chemical Company has submitted six samples of
verious technical grades of aluminum stesrate. These are boing studied
as to their effect on seceding in Enomeloi¢ White Rex 710 s compared
with repular factory stock aluminum stearate - 547 dry ond calcium stear-
ate -~ 1B6 dry,

Test cenanels were formulated with 3 pounds of stearate and
270 pounds 2229 dry ground in (3109) ~nd let down cn the regular
(3109)-(4100) type Rex 710 fornula. ‘
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$162 - Cont.

Full bodied material has been seot aside to cge at 100° F. and
normal room tewperatures, omd a one pint sample of each ites has been
recuced 20% with mineral spirits (3:8) cnd is clso oging nt 100° F.

A list of the special cluminun stearate samples follows:

! Frce

Sarple No. Type AlaDn Fatty Acids
Tech, Ho. 40 Mono-steerate  14.76% 4,49%

" w27 Di-stearcte 7.78 16,49

L) w72 w " 9,80 6.25

n " 101 " " 7.47 1l.91

" L% Tri- " 5.68 24.43

Type B Al. laurate 11,74 9.24

The milling cheracteristics of =211 the special scluminum stear-
ate batches were the sape as that conteining stock 547 dry. Alunminup
lzurate bodied excessively on the £ill, and required nillinz to effect
corplete dispersion of the bodied paste particles on reducticn., It also
caused excessive body in the fresh enamel, but thir was substantially
reduced after gzing one week in the packare ot 1000 ¥,

There was no observable growth in granular materisl during the
first week., The relative efficiencies of calciue and zluminum stearates
reversed thenmselves os suspending sgents under the conditions of this
investigation, Calecium stearate samplcs showed very elight settling,
aluminum stearste semples, none, Aluminmum lauwrate showed more settling
than calcium stearate in the full bodied material. In the reduced
samples, settling characteristics were in the order of those of the full
bodied series with the addition of slight settling where the mono-
stearate was used.,

Miscellaneous

A sample of SRF Carbon Black, submitted by Witco Chemical Com-
pany, was compared with 104 dry lamphlack and 101 dry carbon black for
color, strength end undertone. SRF Carbon Black is very similar in
these respects to 104 dry and is especiclly indicated where a blue under-
tone is desired, at about helf the cost of 104 dry. The Clevelond Tech-
nical Service Department is handling further evaluation.

0007-SWP-045220

0007-SWP-000114591



=10~

£162 - Studies in Flat Wall Pzaint Formulation

Somples of the proposed Decorator's Color Mix Flat - H 8300
and the proposed tinting bases sent in by Mr. Oxley were checked for
general performence with the origincl latoratory development -~ 0J 817 J.
Tests on uniformity, over surfaces such es Flat-Tone, Enameloid, Deco-
tint, glue size, etc. gave results similar to the origincl development.
ks previously pointed out, the uniformity of any flat well paint depends
upon the uniformity in porosity of the swrface. The new Color Mix Flat -~
B 8900 produced a uniform job on a sezled surface but varied in uniform-
jty of tint over the various products. On the other hand, these voria-
tions in uniformity were no greater than would be obtained with any com-
petitive flat or calcicoater we have tested to date.

Semi~Lustre

The Vehicle Research Depariment has submitted a tall oil modi-
fied (2957)E - CVR 618 for evaluation in the Semi-Lustre White formula of
B-15-39. The modified (2957)E was used in conjunction with CVR 621

blown seya) as 2 gallon for gallon replacement for regular (2957)E and
2351), In addition to the regular double strength lithopone pigmentation,
a second nodification was included baged on titanium caleium.

The laboratory batches based on these changes were very thin
in bedy end very poor in drying cheracteristic.. On the basis of ouwr °
tests it is quite apparent that e considerable improvement would have to
be made in the drying properties of the tzll oil modification of (R957)F
before a satisfactory finish could be made from this varnish.

The blown soya CVR 621 was also introducad for the (48) in the
Semi-Lustre White formula of 6-R25-46. The bodied soya produced & slightly
higher initial body than (48) but cfter several days of aging the consist-
encies were very clese. Properties such as flow, brushing, drying and
Sheen were similsr to the regular.

Enamel s

Settling and Seedinz in Enomeloid White - Rex 710

A series of enamels has been prepared in vhich various titen.
ium pigments were dispersed in the regwlar (3109)-(4100) type Rex 710
formile and evalunted os to their bodying, seeding, end settling char-
acterigtics. Ench enamel contains 3 pounds of aluminum stesTnte per
100 gallons except a5 otherwise noted in the pigment column of the table
of data below.

Observations were made on materials whon fresh, end after one
;eek's and one month's aging in the package gt cpproximntely 100° F.
ull bodied and reduced materials have been studied, with results vary-
b only as to degree of settling. Date listed will therefore be limited
© that gained from the full body matericls.
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#162 « Cont,

All exhibited very satisfactory suspension characteristics,
with Titenox A-MO 1901 T dry, ond rutile Ti0, pigments R-200 (2173 dry),
R-610 (2174 dry) and R-510 (2229 dry), showing only very slight settling
after one nmonth's storage. The most proncunced settling occurred in the
2229 dry stenrate~freec sample.

Objectionable seeding is epparent in only two cases. They are
1403-T dry with 5 pounds of zinc oxide - 108 dry present, cnd the semple
formuloated with Titanox R4-NC. The reduced matericl from the rutile TiO,
R-61C, 2174 &ry, showed o slight tendency to seed after one month's stoxs
sge. Its secding rating rose from a 3 to a 4, which is still not object-
ionable. The range from 5 to 6 would be considered objectionnble,

Excessive bodying is in evidence in both scmples contzining
zine oxide - 108 dry. Zinc oxide was incorporated with an anmtase and
rutile type pigment for comparison with the zinc treated pigments
Ti Pure R-610, 2174 dry, ond Titonox RA-NC. I+ s interesting to note
that the zinc treated pignents f£all into the growp thet displays satis-
factory body characteristics at this stoge of the investigation.

Experimental data is tabulated below:

Fresh
Tex-
ture L Week 1 Month
or _
Vis. Seed- Vis. Tex-~ Seed- Settl- Vis., Tex- Seed- Settl~
Plgment Grind #3 ing #3 ture ing ing #3 ture ing ing
i‘gg” 6 B2" 1 v 7 0o  1as .7 0
T M0T B 0 1 56 2 0 59 1 0
: %9°1-T 5 51 4 48 4 0 52 4 1
. i vzg°1-m‘ .6 68 2 63 4 0 63 3 0
. 3 30-1 8 74 1 65 1 . 0 68 1 0
2147 6 58 1 sa 1 0t 53 1 0
a7 6 62 4 0 4 0 49 B 1
274 6 46 3 43 3 0 46 -3 1
222y 6 33 2 33 2 2 40 1 1-1/2
{(Cont,)
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Fresh
Tex-
ture 1 Week 1 Month
or

Vis. Seed~ Vis., Tex- Seed- Settl- Vis. 7Tex- Seed- Settl-

pigment Grind #3 ing #3 ture ing ing  #3 ture ing ing
p————r—

0028 6 55" 1 48w 2 0 48" 3 0
Htanox '
R4 NG 6 44 2 44 2 0 45 6 9
2229 L. - ,
22 6 36 6 7 2 . 79 1 .2 ,
f§§§ 8 B 1 43 1 0 22 1 0
2229

No Stoarate

30 1 358 1 2 37 1 1

Ratings: O = Nome 5 = Consideratle 10 = Very bad

Test enamels using various special technical grades of Harshaw
Chemical Company's aluminum stearates are showing reduced efficiencies
for these materials along with regular factory stock aluminum stearate -
547 dry, when compared to calcium stearate - 1826 dry as an anti-settling
agent for 2229 dry in regular (3109)-(4100) type formula for LEnemeloid
White - Rex 710 after one month's aging in the package. This is now in
agreement with previous tests on the basis of vhich we have reported the
superiority of calcium over cluminum steecrate in anti-settling character-
istics.

The tri-aluminum stearate and two calcium aluminum stearate 4
samples are equal at the one month period. A very slight bead can be ‘
picked wp on the ond of a 6" spatula by scraping the bottom of the can
containing these materinls., The bead is washed off by the enamel thaet
flows from the blzde, Di-stearates Tech. #27 and #72 show observably
heavier beads but are rated 1, the seme 28 calcium and tri-stearates
es their differences are not sufficient to justify separate ratings
when viewed from the standpoint of a prectical evaluation of relative
suspension characteristics.

On seeding, regular aluminum stearote - 547 dry showed con-
siderable when fresh, but has improved slightly during the 30-dzy aging
period. Di-stearates Tech. #37 and #72 showed a slight tendency to
seed at the l-week obszrvetion and wet back during the balance of the
l-month period., The tri-stearate Tech. #34 moved into the seeding
column at the 50-dzy inspection. Calcium stecrate continues to perforn
to the best advantage.
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4162 - Cont.

Aluminum laurzate promotes the highest viscosity, 48" S-W cup,
#5 orifice at 75° F., tut is not objectionable.

See experimental data tabled below:

Fresh
Tex-
ture 1 Week ’ 1 Month
or )
Vis. Seed~ Vis, Tex- Seed- Settl- Vis. Tex~ Seed- Settl-
Stearate #2 ing #3 ture ing ing #3 ture ing ing
547 Al Stearate 39" 5 33w 5 Q aom 4 3
1826 Ca M 34 1 52 1 1 43 1 1
5# 1826 Ca" 34 1 32 1 1 41 1 1
Al Lsurate 50 2 37 1l -1 48 1 2
: Al Stearate
Tech. #40 41 2 33 2 0 4 2 3
3 "ogr 42 5 36 5 0 24 3 1
4
’ LI 5 ] 43 4 35 3 Q 44 2 1
"oAan 45 1 38 e 0 4 2 2
v 434 44 2 39 2 0 47 3 1
) No stenrate 31 2 28 2 2 35 2 8
Ratings: O = None 5 = Considerable 10 = Very bad
297 - SWP 471
During the month the Vehicle Research Department have sub-
mitted two additional S0, bodied soya oils, CV 7028-2 and CV 7028-3
for evcluation in SWP Gloss White. The characteristics on each are
listed below:

e e e

Body Color AV,
CV 7028 - #2 56" G.H.V, at 77° F. 7-8 13.75
CV 7028 -~ #3 a7 o w w 8 9.7
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#177 ~ Pigment Studies

The evaluation cof the various samples of magnesiur silicate
extenders has been completed, with the following resultis:

Residue Oil Boover Texizre

XYame 325 Mesh Abs 100 Rubs 200 Rubs 300 Rubs
(8 (b (2) () (a) (v
3 X International . 2.50%  26.7 2-1/2 3 3 4 51/2 4
Asbestine
MSK Talc, Loomis 0.09 28,0 3 4 4 4-1/2
Loomis #15 Micro- 1.15 745 4 4~1/2 4 2-1/2
nized,
\

Loomis #151-A 210 36.9 3 3.1/2 4 4-1/4
Fibrene Dust Blight 35.0 4-1/2 5 5 5

(sierra Talc Co:)  trace

Fibrene C 400 Trace 31.7 4 S 4 S
(sierra Tale Co.)

Velvetone Talc B4 30,2 2 3 2-3/4 3-i/2 5-1/2 4-3/4
(Bive Ster Mines) :

(a) Hoover texturs. FReadings in the- () columns represent the first
break point on the Hegman gauvge. .

(1) Hoover texture. Readings in the (b) columns represent the mass
break point on the Hegman gauge.

Faints were made on the cwrrent SWP Closs White “ormulation, i
substituting the magnesium silicates for the 20 dry component called Ry
for in the formula, The paints were ground in order on the 3-roll o
Kent mill without making changes in the mill setting: Th2 character- N
istics of these batches are as follows:

.Paint ~ Grind Viscosity Paint Paint
No. Mg, Silicate _ He Time Initial 3 Wks. Wt./Gal. Flow _Glogs. Py
RB1755 3 X Asbestine 2 10’ 33" 41" 14,96 Good  Pcel. !
RB 1754 MSK Tale z-3/4 @ 4,87  oph 14,97 Cood "
RB 1756 Loomis #15 3 o' 34,0" 36" 14,90  Fair - ® :
micronized [

RB 1755 #151-A 2 9*"  3g.0m 37N 14,96  Fair - " ,

(Ccﬁt;.)
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#177 ~ Cont,
Paint Crind Viscosity Paint Paint
No. Mg, Silicate Hegmon Time Initial 3 Wxs Wt./Gal. Flow Gloss
RB 1758 Fibrene Dust -1 ot 26.0"  20v 14,84 Fair - Excel.
RB 1781 Fibrene C 400 3 9! 21.9"  21.6" 14.82 Fair - "
' 9 davs
¥RB 1759 3 X Asbestine 2 1! 25,0 3™ 14,99 Good W
" #RB 1760 Velvetone Talc 2 13! 19.5"  22.4" 14,99 Good n

¥Paints 1759 and 1760 were mzde separately from the larger group of tests,
This would account for the differcnce in grind time and viscosity,

In addition, photomicrographs were made at 2CO X showing the
representative particle characteristics of the various extenders.
They indicate the following:

International 3 X Asbestine, Very large particle size,
o Very ecicular,

Loomls MSK Tale. Large particle size. Acicular.

Loomis #15 Micronized. Fine particle size. Acicular,

Loomis 151-A Talc. Medium large particle. Very ﬁcicular.

Fitrene Dust - Sierra Telc Co. Fine particle. Acicular,

Fibrene C 400 - Sierra Tale Co., Flne particle, Aciculer,

Velvetone Talc — Elue Star Mines. Medium large particle. Flat plates.

#182 - Study of Imnroved Mixing ond Crinding Practices

Flnal scre=ning tests were run on Hex 710 BEnareloid White
enamels using the lcbtorztory Lehmann 11 inch 3-roll mill. The following
. active agents were used in the proportion of 1% based on the weight of
Pigment:
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