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The low viscosities obtained on the Premier mill are due in
part to the fact thet the bodied oil CV 49 was low in body. Production
rates on SWP for the past six months have averaged 239 gallons per hour
for the 3-roll mill and 284 gallons per hour on the Premier mill.

Exposure series 9958410023, representing cooperative exposures
with the du Pont Company, was examined during the month and a progress
report was writtan, The conclusions are bvased mainly on Florlda and
Chicago tests, vertical south on cedar baveled siding (also north at
Chicago), exposure time three years, Routine readings on the Coffey-
ville panels, south only, at 38 months were considered, btut no conclu-
sions were drawn from them since we had not inspected the penels per-
sonally. It appears that one of the most interesting aspects of the
serics aa & vhole, in futurs final analysis, will be the variation due
te goographic location (du Pont has parallel exposures at Wilmington,
Delaware, but their readings are not on hand st present).

Space does not permit a detailed acecint of the peints in-
volved, much less a comprohensive story on the variations in behavior,
as covered in the forthcoming report. The general purpose is to tost
variations in BCWL and BSWL in white house peints, tut snatase versus
rutile titanium is also a major factor. The formulas submitted by ua
are quite orthodox, testing 14% BCWL (as supplementary lead), 14% BSWL,
7% of each and none (T1-Sil type), with some using 21l anatase and some
50/50 rutile/anatase., All our pigmentations are used both with bodied
0il and pre-war vehicles: du Pont submitted three similar orthodox
formulas using anatase and testing the omiseion of BCWL, plus two
others similar tut high in rutile and tiwo high-mutile formulms with
only zinc oxide end extender in the pigmentation. All paints exposed
by us were applied (a) over regular Rex 450 Undercoater shaded gray,
(b) over Rex 450 White and (c) sclf-primed.

Our bodied oil formulas seem definitely ahead of the pre-war
type in durability and somewhat better in appearance, Chicago north and
south and Florids exposures being considercd. The du Pont formulas
using rutile Ti0, seem somewhat more durable than our anatase and 50/50
formilas, but are definitely more dirty and have & yellow cast ranging
from slight to vary bad. Dua to the above mentioned effect of wvehicle
type, plus that of the titanium, $t is difficult to single out effects
due strictly to the BCWL and BSWL variations. It seems quite prabable
that low lead content contributes to the rutile yellowing effect. In
a4 very goneral vway, the durability results so far favor the all-BCWL
formlations slightly, but the BSWL, 50/50 and even lead-less semples
are also performing satiafactorily in moast cases. The du Pont samples,
roughly, show a definite advantags for 17% supplomentary BCWL as against
nono, du Pont's "extreme" formulas (high rutile) show remarkably good
films in spite of the lack of leaded zinc.

A limited mumber of copies of this progress report will be
available for distribtution.
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Acetone Extraction Data
Exposed to Ultraviolet  Exposed st 50° F. Behind Glass

Paint No. Va 3 Weeks 3 Weaks

53¢ M 25,45% oil extracted  19.74% 62.08%

580 M 19.47% " " 13,92 44.74

581 M 19,76% " u.n 46.27

582 M 18.12 * " 13,90 43,75

It is interesting to note the high percentage of biader which
remains extractable when such paints dry at relatively low temperatures
with 1ittle ultraviolet. The P.E. soya paints show a greater conversion
than the linseed control.

In order to study tha dirt collection as against ercsion tend-
encles of Rex 471, card 50, a seriss of exposures have been prepared in
which the ouly variable is the type of P10y used. All rutiles are
excluded due to the yellow chalk face which is amsociated with this type
of pigment. 1403 dry and 2030 T are studied in hlends: 100/0, 75/25,
50/50, 25/75 and 0/100. Scuth exposmures ars applied over gray primers
to cmphasize erosion tendencies, while north exposures are ovor white
primer to emphasize dirt collection tendencies,

~ The shipment of Nytal 300 referred to in the November report
has beén compared with 20 dry for general performance im SWP. Factory
batchas were made on the Premier and roller mill to check the general
performence of these inerts.

Nytal 300 appears toc be slightly lower than 20 dry in gloss,
flow and consistency characteristics, The differences are not large,
but & small amount of some higher consistency inert such ag 1989 may
be required to increase viscosity.

Plant Batches Plant Batches
3 Roll Mill Premier M1l

Rex 471, Cayd #50 1800 Gals. 1500 Cals. 1800 Gala. 180C Gals.
Inert used 20 dry Nytal 300 20 dry Nytal. 300
Viscosity #3 30M 29m 20" 200
Brushing Good Good Good Good
Flow Good Slightly short Good S1ightly short
Gloss Good Slightly low Good Slightly low
Grinding Rate 114 gals./hr. 176 gals,/hr. 257 gals./br. 288 gals./hr.
Grind 2K - 2H 2H- 2H -
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Drier Viscoolty #3 Drving
Bsteh 0i] Combinaticn Combination Frosh 0'Nite Sot-to-touch O0O'Nite
584 M 19 gels. (48) Regular Rex 471 18.8" 26" 7 hr. 15 min. Good
29-3/8 guls. (2) Pb,. 0.548%
Mn. 0.014%
585 ¥ SO% P.E. Soya Esters  Pb., 0,546/ 19.4" 22.,6" 8 hr. 30 min. Good
Mn. 0.0124%
582 N " n  Pb. 0.346% 25.2" $1.6" 6 hr. 13 min. Good
Co. 0.036%
580 M n " Pb. 0.892% 28.4" 350 5 nr. 53 min, Good
_ Mn. 0.014%
Co. 0.018%
803 M n " Pb. 0.394% 22" 2" 4 hr. 50 min. Good
Mn. 0.016%
Ca. 0.018%
565 M+ ™ " Fb. 0.546% - -  8hr. 10 min. Good
1/2 gal. Mn. 0,014,
(4232) Co. 0.018%
11 days
596 M 61-1/2 gals. (2) Pre-war formula 20.2" 26" 8 hr, %0 min. Fair
3-1/4 o (310) Pb, 0.367 %
Ma. 0.054%

Verification of initial drying rates was made by acetones extraction of
films exposed to the ultraviolet arc and & set exposed at approximately
50° F. behind glass in a south window,

Paint Qi1 Used Driers D corder
No,
Pb Mn Co Tear Point Brsak Point
% 3 % Minimum Minimum
5§34 M Linseed 0.%46 0.014 - 485 810
580 M 50% P.E, Soya 0.692 0.014 0,018 240 308
581 M " 0.346 0.014 - 445 525
582 M " 0.348 - 0.0368 - -
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Drying Properties of SWP (Card #50)
Vehicle and Drier Variations
Using AV 1101 P, E. Soya Ester
Paint Viscosit
Batch Oils Under Tes 2 Tack Glos Fresh 0 Nite
518 M 29-3/8 gals. (2)
19 " (%10) Definite Good ig.2n 208
519 20-3/8 " (2) Definite - Fair 158" 16"
19 "AV 1101
520 " " " Definite Fair  15.6" 16"
521 " n " Definite - Fair 15.6" 15.8"
522 " " " Definite -  Fair  15,4"  15,8"
523 L) " " Slight Pair 15.6" l6.2"
524 n " " Siight Fair 15.4" 15.8"

Work has been under way to establish a formmlation for SWP using
S0% of the oil es P.E. soys osters, particularly to obtain proper brushing,
flow, gloss and drying characteristics.. It appears that the following com=
bination of oills would be suitable for SWP Gloss White and 450 Undercoater.

Rex 4 Rex 450
(2) 9-1/4 gallons 6-1/2 gallons
(708) 15 " 15 "
AV 1100 5 " 4-1/2 ¢
AV 1201 19 " 7 "

Work has also been under way to determine “the optimum drier

combination to use in SWP made with AV 1100 and AV 1101.

This work has

not been completed to date, but the following drier combinations com-

pared far set-to-touch and over night dry az indicated.
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Three drums of P.E. soys estors were received from Cleveland for
evaluaticn in SWPF. This shipment consisted of two drums of AV 1100 and one
druz of AV 1101.

AV 1100 AY 110
Color 1 1 -1
Acid Valus 2.3 . 2.2
Viacosity 13 sec.. 46 sec.
Acetyl No. B 0

The higher bodied sample was checked initially for drying pro-
perties when used in conjunction with (2) in the proportion of 40% AV 1101
and 602 (2). In the initial tests an effort was made to determine the
optimim drier combination to be used in order to obtain the same drying
proparties as a blend of 407 (310) and 60f (2). The drying properties
of the varicus vehicle and drier wariations are as follows:

Drying Propertiss of SWP (Card #SO)'
Vehicle and Drier Variations
Using AV 1101 P. E. Soya Eater

Driers (§ Motal) Drying Time
Batch Ojls Under Tegt Pb Mn Co Set-to-touch Q'MNite
518 M 29-3/8 galm. (2) 0.346 0.014  -. 7 hr. 30 min. V. good
19 v (30)
519 29-3/8 » (2) 0.546 0.014 - 9 n . LI
19 " AV 1101
520 " " " 0.346 -~ 0,018 9 " g5 0 o w
521 " " " ‘0,346 - 0,034 7 " g LA
522 U " " 0.346 0.014 0,018 & " 28 " " "
523 n n " 0.892 0,014 0,018 5 23 v " n
$24 u LI 0.632 0.014 0.036 4 " 18 v LI
{Cont.)
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The lead substitute driers have a rather aweet smell, even at
low concentrations, which would be objectionable, particularly in interior
formilaticns.

The following series of exposure tests were examined during
the month: '

1. Panels 8318-51 F, C were discontinued after four years' exposure at
Chicage and Florida, The paints include pre-war and bodied oil
SWP Closs White using half, regular and twice the regular amounte
of lead and mangenese driers, also plus cobalt, individually and in
combination., Fajlure at Chicego is principnlly ly erosion, while
in Florida there is considerable variation in checking and cracking.
Resulte are somewhat erratic, making conclusions difficult, Cobalt
seems to improve durabllity, with slight improvement due t¢ doubling
lead, tut clso rather surprisingly due to doubled mengsnose, No
sample performed better than that with the regular Pb-Mn-Co ratio.
More study is indicated.

2. Exposures 10618-26 F vere examined after 24 montha at Florida. The
main part of the series tests several hempseed oils in Rex 471 -
SWP Gloss White of 1-19-45 (rutile-anatase Ti0,) as follows:

(2) aond CVR-126 bodied hempsesd; AV-1001 alkell refined hempseed
and CVR-126; AV-1001 and (48), AV-1000 raw hempseed end (48). All
looked good, slightly more white than the regular guides, tut
tending to be a little more "thin." This 18 more noticesble on the
Chicago panels, where the "show~through" indicates possibly 2 little
more tendency to erode: There is no reol film feilure in =ny cese.
The minor part of the series tests the same Rex 471 formula using
Kelvitol, a catalyzed linseed from Spencer-Kellogg, with (2), plus
the same combinction in Rex 462 SWP Cream of 4-16-45. The Kelvitol
in white looks almnst exactly the same as the hempseed oils, clean
and durable up to two years. The only departure from normal in
the series 1s the slightly better ecolor in Rex 462 with Kelvitol
at Floride as ageinst slightly nmore fading ot Chiengo.

3. Panels 10764-71 F were given a final examinaticn after two years of
exposgure at Chicago. Both the S-W and Martin-Senour two coet Systens
ware employed and spplied both by brush and spray on new cedar and
yellow pine siding. The Chicago penels were 2lso exanined after
29 months' exposure, and included brush and spray applicetion on
badly weathered lumber. In Florida the Martin-Senour system is lzss
durable, with the heavy sprzy coats having the best appearance,
normal spray coats slightly inferior to brush coats. In Ckicago the
failure of spray aspplicatdon to fill in deep cracks has resulted in
nore sericus failure than where ‘the undercoatsr was npplied by brush.

0007-SWP-044494
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The folloving paints wera made up in preparation for subsequent

exposure:

1. SWP White made with raw and bodied Neutrul Conophor oil obtained from

Lewia Derger and Soms. Conophor oil has an iodine wvalue of 200 or
better ( sample’ 209.8 per Resin Rassarch).

seed SWP follows:

Viseqsity #3 D
Usin, Fresh Q'Nite S touch
(2) and (310) 20" 2 6 hr. 45 min.

Conophor 031 190 20" 4 " 25

2. SWP Whites and Colonial Yellow tints on straight linsesd (2) plus
(310) binder and also plus 6 gallons blown (798) replacing en equal

n

"Wite Brushing Flev (losas
Gocd Good

Good;
not tough.

Comparison with all 1in-

Good Good
Good Good -

volume of (2); alao with vehicle consisting of 16 gallons (2) plus

52-3/8 gallons (503}, and ths same replacement with 6 gallons (798),
This is a supplement to Series 8669-80 covering the gemersl per-
formance of transparent litho cils of the 300 and 500 series.

The

new tests were puggested on the bgsls that oll the tints in the

" original series made with the 500 series olls wcre very heavy in

body efter four years' storage vwhereas the whiles mnde with the

300 series all meintained satisfactory viscosities.

"Two lead substitute drier mixes, RC 1038 and RC 1038, were sub-
mitted by the Resin Research Department for eveluation in SWP,

The sub-

stitute driers were compared for drying propertiess against (4230) lead

naphthenate drier and also in conjunction with the regular amount of
(543) manganess drier used In SWP. The driers were introduced to the
extent of 7/8, 1-3/4 and 3-1/2 gellons per 100 gallons of paint.

The lead substitute driers were not equivalent in drying to
(4230) regordless of concentration if menganese is not added.
ganese drier is used RC 1038 and RC 1039 are approximately equivelent
in drying to the regular amount of (4230) and (543) used in Rex 471.

Batch Drier Under Test
385 M 3~1/2 gal. RC 1038
386 M 1-3/4 " "
387 M 7/8 "
388 M 3-1/2 " RC 1039
389 M 1-3/4 " n
90 M 7/3 " "
391 M 1-3/4 " (4230)

Over night dry: With Mn drier - good, without Mn drier - slightly soft.

PdUnTnnn

Wi 543

"
i
L]

hr.
L]
"
"

Set-to-touch Time

Without (543)

15 nin.

30
45
50
45

45

n
"
"
n

n

If mon-

15
25
25

5
15
45

\
"
"t

)
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The Vegetatle Producta Research Laboratory submitted two
P. E. soya esters, AVM 18 heavy body (45 seconds) and AVM 16 1ight
viscosity (14 seccnds). The samples were checked for drping in clear
films and in SWP. The samples were rather mmall so we were unable to
complete the various teste.

1} Teste (On > 0ils
011 Under Test Drying Time
Batch " (Plus Drierst) Set~to~touch 0MNits Tack - 24 Hours
45 M AVM 16 (Light Body) & hr. 40 min. V. good  Slight tack
418 M-A  AVM 16 (Heavy Body) 3 " 40 LI n "
418 M-B (%10) 8 n 10 " " Definite +
416 M 403 AVM 16 Heavy § " 40 " Good Slight +
s0% (2) "
417 M 40% (310) - g " 2% ¢ " Definite
80% (2)
*Same percentage of driers used &s in Rex 471: 48-3/8 gals, 04il
5/8 v (543)
1-3/5 {4230)
SWP_Gloss White Tasts
Viscosity -
#3 Orifice: Drying
Batch O3] Under Tost Fresh B Déys  Set-to—tduch O*Nite Gloss Coler
415 M All oll es 35.4" 36.4" 7 hr. 10 min. Good Lower V., sl.
AVM 15 (Light) than yellew
417 M
416 M 19 gal. AVM 16 Hvy 18" o 7 " 5 " " " "
29-3/8 gala. (2) :
417 M 19 gals. (310) 6" 2.2 7 n 25 0 w Good X

28-2/8 gals. (2)

0007-SWP-044496
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Prices used in this pigment cost comparison (as of November 15):
Dry No..  $/Cwt. Dry No. 8/owt.
9 $21.50 1895 %25, (Bstimated)
18 22.40 1897 7.7
20 - 2.00 2030 18.25
412 15.10 2132 7.8
414 12,25 2188 3.00
s11 18.10 2296 14.00
1408 18.25 2507 2.00

#1895 dry cost estimated on basis of September, 1846 cost at 311,50
by son with 1128 at 39,25 and 1403 at 214.75. Prices of
11/15/48: 1128 dry - 926,00, 1403 - 318.25.

A shipnent of Nytal 300 was received during October from
R. T. Vanderbilt Company for a trial run in SWP., Laboratory batches o
Glosa White were made with this inert and 20 dry and the paints were com-
pared for genernl characteristics. Factory batches have not bsen made
to date. S

The laboratory batch of SWP made with Nytal 500 was slightly
lower in viscosity and gloss than the batch made with 20 dry. However,
the batch made with Nytal 300 ground out in much less time with equal
texture of the finished paint (2 H).

§VP Made With Nytal 300 and 20 Dry
Viecosity
T #5 Orarises Brush- Grinding
eyt Us 0'N Flow Gloss Tima
400 M 20 dry 22.8" 28,8" 28" Good Gooxl Good 7' 57"
401 M Nytel 500 24" am 28.1" Good Faly Fair 4t 23"
S97TM 2504 Nytal 300 26.8"* 30.8" 29.4" Bood Fair- Fodr 4' 46"
50# 1989

Residuo (325 Mesh) 0il Absorption Bulking Value

20 Dry 2.4% 31 4,21

Nytal 300 0.52% 368.8 4.16

0007-SWP-044497
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Due to the increased cost of lead and zinc pigments, serious
consideration has been given to the problem of reformlating SWP Under-
coater and Gloss White. The exposure history has been reviewed and it
was concluded that to modify Rex 471 by oliminating the B.C.W.L. would
result in only a minor increase in erosion. In order to maintain the
reactive pigment quotient in the formmla it was decided that to offset
- the elimination of B.C,W.L. the leaded zinc should be increased by
25 pounds. There is axtensive exposurs experlence supporting this new

formile and no apprehemsion is folt regarding its durability beyond the
Increase in erosion tendencies mentioned.

A pigment cost comparison has been mede between SWP and various
paints being scld competitively in the field. Composition was estinated
on the basis of label analyseis and weight per gallon of the prints. In
addition to the cost analysis a quality evalustion was made comparing
these paints for color, opacity and glose. Results c¢f these tests are
tabulated below:

Sunmary of House Paint Characteristics

AB
Photo- & G 0,008" Gauge
Pignent wolt Bright- Coler Contrast

Competitiwve . . .. Cost Gloss ness Index Ratio

Devoe -~ 547 House Paint $126,90 33 85.4 6.3 96.9

du Pont - 40 Outside White 116.81 51 80.3 7.3 97.3

Montgomery Ward - 751 Ti0, White 104.42 79 81.7 8.5 97.8

National - Duteh Boy 110 158.50 S8 79.5 9.4 97.8

Pittsturgh - 1-54 V 8l.53 34 83.8 7.5 98.4

Sears 143 White 125.03 65 82.0 8.2 97.3
SWP _Gloss White

Rex 471 ~ Card #49 114.77 60 81.5 8.0 96,9

Rex 471 - no B.CJW.L, 106.89 61 81.6 7.8 97.2

Rex 471 - no B.C.W.L. 414/511 100.4B 83 84.5 5.9 97.9

Rex 471 - 414/18 106.04 67 79.5 8.3 97.9
SWP_Fume Registing Type

Rex 436 - Card #13 82.86 73 82.3 3.0 98.6

Rex 436 ~ 414-Zn0 (50 color) 80.37 T2 9.4 7.8 98.5

Rex 436 - 414-Zn0 (65 color) 80.87 68 80.3 7.0 93.4
One Coat House Paint

Devoe 99.03 78 87.2 6.0 99.1

SWP- CR 4897 160.30 Bl 83.5 8.1 93.8

0007-SWP-044498
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(d) Rex 450 ~ 471 vs. Onc Coat House Paint White.

(e) Rex 450 - 471 va. SWP with 4.25 pounds oil per gallon.
(f) One Coat House Paint with basic lead silicate,

With reference to (1) above, panels 11116 - 11122 F, C were
examined after 18 months vertical south at Floride, and 19 months south
and north at Chicago, all on cedar beveled siding with Rex 450 Under-
coater. The basic formula i3 Rex 471 of 6-15-46, using all linseed oil
and all 1403 anatase Ti0,. The threc special formilas use raw and
bodied soya oils as detailed belows

(a) A1l oil as (1273) and bis-bodied soya CV 7027. Seems inferior
in durability at Floride, some checking and crecking. No
failure at Chicago., No real dirt differences at present but
was dirtier than regular during first year.

(b) ALl oil as S. 0. #500, raw and bodied. Seecms equal to regular
- in durability, Same'dirt history as (a).

(c) Same as (b), but increased drier content. As (b), but shows
a very slight tondency toward checking.

(d) Regulars of 4-8-42 (all 1403, pre-war type) and 10-13-42°
(similar but 2173 dry) performed about as the 8-13-46 formuls,
tut collected more dirt, especlally with 2173 dry.

In the Monthly Report for May, 1948 referonce is made to a
sapple of lead glyceroxide of cottonseed oil monoglyceride submitted bty
br, Grummitt for evaluation aa a drier., SWP made with thls material and
regular lead naphthenate drier (4230) were compared for gramulation,
package condition and drying characteristics after approximately
17 months' storage.

As indicated delow, the peint containing the lead glyccroxide
1s slightly better than the regular for package condition and granulation
and appears to be equivalent in drying properties to the regular formla.
However, in our previous report we found the lead glycoroxide to be dark
in color and bed in staining. Wa alsoc stated ths lead glyceroxide pro-
duced a rather heavy precipitats that settled out aftor standing for a
few days if dissolved in mineral spirits to the extent of 107 metal.

Experimental Drying Package Granu-
Batch Ne., Formula Drier Set-to-touch O°'Nite Condition lation
835 K Rex 470 (543) 5 hr. 40 min. Good Gnod Very
Formla (4230) slight
5-13-46 :
837 K " (543) 5 hr. 55 min., Good Gond None

Lead Glycoroxide

- i iy
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Exposures will be made south and north vertical in Chicago 2nd
Florida. The panels will be painted both this fall and next summer to
check the effects of drying conditions on dirt collection and durability.
The paints will also be checked for viscosity changes over a period of
six months.

rimental paints were made on the SWP formuation with:
(2) 60 pounds 18 dry, (b) 60 pounds lead linoleate, and (c) without any
lead introduced as the carbonate or linoleate. We have always favored
the use of some carbonate in SWF to decrease erosion end it may be that
similar results can be obtained with equivalent or loawer percentages of
lead lincleate. ’

Panels prepared for exposure during the month include:

1, 13223-38 CS, CN and F. This series 18 a repeat of an earlier series
10945-83 covering the use of various soybeen olls in SWP. The original
paints expogsed in the late fall of 1946 showed early dirt collection
which was retained, also bad znd spotty fading. The oils used
included (310) linseed, RB 8474 (CV 7027) Bie Soya, RB 8471 (CV 7028)
80, treated soya, RB 8472 (CV 7029) Catalyst bodied soya, RB 8473
(CVR 584) 80/20 soya/tung, and RB 8477 {CVR 570) P.P.G. #500 bodied
sgya. Because of tho poor appearance of the first series it was
decided to repeat it, using the regular shading colors specified for
Rex 478, BY 10 and BY 40. The series also includes whites using
1403 Ti0z+ The temperatures during the painting poriod ranged from
47° to 629 F. :

2. 13239-46 CS, CN and F. This i3 a repeat of gseries 13162-89 which
vas painted in August with temperatures ranging from 57° to 859 F.
and low humidity, after which there was a period of very hot
veather (up to 100° F.}. This new group was painted at temperatures
ranging from 57° to 690 F,, and high moming and evening humidities.
The peints include SWP Whites and Colonial Yellows, using (310),
CV-—49 and (3316) as the bodied olls.

3. 13252-61 CS and CN. This series covers panel exposures of the paints

used on test houses during this pest summer. Briefly, the tcsts arw
(a) Rex 450 - 471 and Rex 70110 primer on aluminum siding.

(b) Reproduction of National's Dutch Boy White vs. actusl sample
National's #110 Bright White ve. Rex 450 - 471.

(c) Rex 450 - 471 vs, Rex 450 - RB 2349 SWP with basic
lead silicate.

0007-SWP-000113870
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Batch No,

Study of Rex 471 and Rex-465 in Various Oils

Cont.

315 M Rex 465
19 gals. RB 9650

316 M Rex 465
19 gals. RC O733

317 M Rex 465
19 gals. RC 0734

518 M Rex 465
19 gals. RC 0735

319 M Rex 465
19 gals. RC 0736

381 M Rex 465
19 gals. RC 0759

352 M Rex 465
19 gals. RC Q740

353 M Rex 465
19 gals. RC 0741

354 M Rex 465
19 gals. (3316)

355 M Rex 465
H»;H\m gals. (5316)
" (4108)

-+ -Viseosity:
22.4" 23
20.4 20
20 21
23 24.8
26.2 7.8
18.8 22
15 "16.8
44 27
25.4 26
18.2 21

"7 hr,

6 hr. 50 min.

7 v 33

. Over 8 hours

7 hr. 45 min.

Less tack
than 354 M

Good Good Good -

"

A

L

L

"

Fair

Good -

Wriokling at
-140° F. -under - -
Fresh O0O'Nite Set-to-Touch ewud Un.M mu.:m—ab m,.._.Q« Gloss U. V. Light

No wrinkling.
Fair gloss.

n

n

No wrinkling.
Fair + gloss.

L1
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Batch lo.

Study of Rex 471 and Rex 465 in Various Qils
Cont.

Vrinkling at
Viscosity 149° F. under
Fresh OfHite Set-to-Touch Thru Dry Brushing Flow Gloss U. V. Light

330 M Rex 471
19 gals. RC 0733

331 M Rex 471
19 gals. RC 0740

350 M Rex 471
19 gals. RC 0741

R32 M Rex 471

Formula of 4-19-48

19 gals. {3316)
R33 M Rex 471

14-1/2 gals. (3316)
S gals. (4106)

311 M ‘Rex 465

Formulas of 4-21-48

19 gals. (310)

312 M Rex 465

15-1/2 gals. (3%16)
3-1/2 v (2325)

313 M Rex 465
19 gals. RB 9646

314 M Rex 465
19 gals. RB 9647

19.2" 22.8" @G hr. 20 min. Good Good Good Good — Ho wrinkling.
Falr pgloss.

H.-N NO m . n ao " " 1] " 1] t

20 27 Over 8 hours v " " Good + No wrinkling.

, Good gloss.

28 29 7 hr. 45 min, " " " Good "

Nﬁ Nm m i Nm n " " 4] QO& - "

46 49 7 % 15 ¢ " " " Good No wrinling.
Fair-good gloss

mo WH. m " km 1" 1 " L] noo&. - ) n

No wo -N L] Nm " 1 n " i "

25.2 25.6 7 "2 "

Cont.
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#97 -+ Cont.

Study of Rex 47). and Rex 465 in Various Oils

YWrinkling at

: - Viscosity - - - v . - . - - 1400 F. undor
Batch No. Fresh O'Nite Set-to-Touch Thru Dry Brushing Flow Gleoss U. V. Light
302 M Rex 471 008" {ilm.
Formula of 4-18-48 27 30.2" 6 hr. 45 min. Good Good Good Good No wrinkling.
(310) Good gloss.
303 M Rex 471
15-1/2 gals. (3316) 23 23.2 6 " 37 " o " Qood - "

3-1/2 " (2325) _
304 M Rekx 471 23 23,4 6 " 42 " " " LI No wrinkling.
19 gsls., RB 9646 Falr gloss.
305 M Rex 471 19 21 4 ™ 35 © n " " " n
19 gals. RB 9647
306 M Rex 471 20 21.6 5 " 35 " L " " "
19 gals. RB 9650 i
307 M Rex 471 17 19 5 n 3 ¥ " " " " "
19 gals. RC 0733 ;
308 M Rex 471 19 22 4 " 35 " " " v *

19 zals. RC 0734

209 M Rex 471 20 21.4 4 " 35 n u
19 gals. RC 0735

310 M Rex 471 21 24 4 n 35 " "
19 gals. RC 0736

Cont.

0007-swp-044503

0007-SWP-000113873



Paint Research
October, 1948

~11~
#97 ~ Cont. .
Drying Tegts {Clear Films)
Batch 0il Set-té—touch Over Night Drying
200 M (1273) 12 hr, 55 min, Fair
201 M P.P.G. 500 Soya g " z7 M ~ Very good
202 M AV 42 g " 40 ® Good

(3316), the B0% soybean/20% tung bodied o0il which was used in
SWP has been criticized for dirt collection tendencies, particularly
vwhen dried under unfavorable conditions, The tung oil makes the film
vuainerable to surface wrinkling apd duwlling, The Resin Research Depart-
ment submitted a number of oils largely of a composition 65% soyboan/
35% tung for evaluation in SWP to observe whether any improvements
could be made. The oils include:

Sample Composition  Additive Body Acid Value
RB 9646 65% (1273) None %4 2.9
35% (140)
RB 9647 " 0.1% Zn 2 3.1
RB 9650 " 0.05% 2n Z, 4.8
RB 0733 " 0.1% Vultac #2 Z» 4.6
RB 0734 " 0.05% Vultac #2 Za 4.3
RB 0735 n 0.05¢ Thiofide Zs 4.6
RB 0736 n 0.025% Thiofide %4 4.8
RB 0739 807 (1273) None - Regular (3316) 2, 2.9
207 (140)
BB 0740 n Az RC 0739 but Zy - 2 2.5

0.03% 1128 dry in
cook. Color dark.

RB 0741 " As RC 0740 tut CO, 2y - 2 4.0
blow, no 80;.

The paints made with these oils were checked for --:scosity,
brushing, flow, gloss and wrinkling tendencies, with the fol!cr—-ing resulte.

0007-SWP-044504
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97 - SWP 471
Page 21 of the Paint Research Report for August, 1948, out-
lined a series of tests being made to study the moisture resistance of

several paint systems. The conparative moisture permeabilities on
these paint systems are reported balow:

Permexbility
Grams per 22 Hours
Rex 16 Lerd-in-0il - 3 coats »0587
Rex 450 - Rex 471 system +0546
Rex 471 - Rex 471 self-prime 0735+
Rex 436 - Rex 436 self{-prime ,0583

RB 2376-RB 2376 du Pont Moisture Resistant Paint self-prime,0584

Rex 45000 -~ Rex 45000 Kem Bulletin White self-prime «1005%

Rex 471 - Rex 471 36% PVC self-prime .0592
" noo45% n " .0537
" noo50% " " 0873
n " 554 " .0502
" "oB0og M " .0772
" " g5¢ v " .1156

*¥These values appear to be.in error and are being rapeated.

The Vegetable Products Research Laboratory submitted a quart
sample of AVM 42 prepared by the “Directed Ester Inter-Change" process
referred to in patents recently granted to Proctor and Gamhle for the
treatment of oils., The oil was compared with Pittsburgh's #500 selected
saya and (1273) in the clear for set-to-touch and over night drying
characteristics., (543) and (4230) were used as dricrs at the same metal
content as Rex 471.

.

u e A
N o
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Paint Research
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SWP_Gloss White

Batch Drier Saet-to-touch QOver Night Color
0F 234 M (4230) 6 hr. 25 min, Good Good
(543)

OF 235 M RC 058 4 "® 10 v Very good  Poor
0J 256 M RC 0258 3 " 55 "  Very good  Poor
Kem Namel Snow White
0J 237 M (4230} 3 hr. 50 min. Good Cood

(4231)
(4232)
0J 238 M RCO255 1 " 30 "™ Very good  Poor
0T 233M RCO256 1 " 30 "  Very good Poor
Enameloid White
0J 240 M (4230) 1 hr, 50 min, Very gvod  Cood
(4231)
(4232)
OF 241 M BRC 0253 1 " 35 *® Very good  PoorT
0J 242M RC 0254 1 " 45 "  Very good  Poor

- 0007-SWP-044506
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797 - SP 471

Panels prepared for exposure included the following groups:

13162-9 CS, CN znd F. SWP Gloss White and Colonizl Yellow tint,
using a; the bodied oil portion of the binder (310) all linseed,
(48), 50/50/20 linseed/scya/chinawood oil, znd (3318) 80/20 soya/
chinawood, Exposures south and north verticzl at Chicago and
south vertical Florida. These panels were painted over a tempera-
ture range from 70° to 87° F., with relative hmidlties from 37%
to 45%. The same paints will be applied under less favorable con-
ditions and exposed late this fall to observe effscts of variations
in drying conditicns.

1318C-2 CS, CN and F. SWP Gloss White regular and a special using
hexane extracted linseed oil to replace the regular (2) raw linseed
0il. The usual 19 gallons of bodied oil was used, in this case as
(310). Exposures south and north vertical at Chicago and south
vertical Florida.

13146-13149 CS5, CN and F. SWP tint base versus a duplication of
Dutch Boy 124 Buff pigmentation, tinted with identical tinting
colors. In the 1947 series National's 124 Buff was definitely
superior to the SWP tint base shaded to the 124 Buff shade. This
new set was prepared to determine whether this superiority was due
to the tint base pigmentation or to the use of better timting
colors. Zxposures south and north vertical at Chicago and south
vertical Florida.

12183-96 CS, CN and F. SWP Gloss White and Berkely Yellow compar-
ing regular receipts of Intermational's 3 X Asbestine with their
micronized talec CV 2679, using laboratory batches of paint. Also

a surpplementary group which includes both White and Colonial Yellow
using Tactory pastes reduced in the laborztory, in which 20 F, the
combination of 2203 and 2201, and Nytal 300 were used, respectively,
as the extenders., Exposures scuth and north verticel at Chicago
and south vertical Florida.

Special driers RC 0253, RC 0254, RC Q255, RC 0256, RG ORs8,

and RC 0259 were sutmitted by the Resin Research Department for evalua-
tion against the regular metallic driers in SWP, Enameloid and Kem Namel
Snow White Gloss. The special driers gave fagter drying than the regular
metallie driers in SWP and Kem Namel Snow White Gloss and equivalent dry-
ing in Enameloid White. They produced considerable staining and dis-
coloration in all the formulations. An improvement should be made in the
color and odor of these driers.

0007-SWP-044507
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#178 ~ Studies of Dark Colpred House Paints

National Paint, Varnish and Lacquer Association Sclentific
Section Circular 720 describes work on metal phenolates as anti-oxidants
in dried films. This followed a study by Dr. L. L. Carrick and associates
of confiscated patent 1,842,207, A sample of clear vehicle of 1003 solids
as used in Rex 493 Woodland Brown was treated with 1% copper phenolmte.
The treated and untreated binders were drawn down on glass, air dried for
one week, and placed in the arc cabinet. After 2689 hours, the untreated
vehicle has very dull gloss and considerable disintegration of the film
has cccurred., The treated vehicle still has good gloss and no film feil-
ure visible to the eye.

Panels 12984 - 90 CS, CN and F were prepared for expogsure south
and north vertical at Chicago and south vertical in Florida using SWP
Woodland Brown regular, also specials using 1 and 2% copper phenolate
besed on the vehicle solids. In addition painta were formulated with
copper hydroxynaphthenate with & copper content equivalent to 25 pounds
of cuprous oxide and also with half that copper content. The regular
formula carries 25 pounds of 89 dry. A special was included omitting
the copper oxide. (See Monthly Report Febwuary, 1948, page 19,)

0007-5WP-044508
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{97 - Cont.,
The following serios of paints were prepared for subsequent
exposure:

1. In the 1947 series Dutch Boy 124 Buff was definitely better in tint
retention than the corresponding SWP tint, Paints were prepared
conparing the Dutch Boy and the S-W pigmentation, using lead-free
zine oxide as well as co-fumed leaded zinc. The peints were all
sheded with BY 10, BY 20 and BO 30. Exposures will be at Chicagoe
south and north vertical and south vertical at Miami,

2. Due to potentially lower prices for Soybean oil it was decided to
repeat compariscons of SWP made with all linseed versus linseed-Cv(-
soybean combinations such es (3316) and (48). (310), (3316) and
(48) were used in the regular amounts in both Rex 471 White and
Rex 465 Coloniel Yellow. The exposure panels will be prepared both
during favorable summer drying conditions and late in the fall at
lowar temperatures.

3. The Northern Regional Research Laboratory has suggested the use of
dry calcium oxide ground into paints to accelerate drying. SWP
Gloss White batches wero prepored based on the following binders:
(a) all linseed, (b) 60% linsced, 32% soybesn, B3 chinawood, and
(e) 92% soybean and 8% chinawood. The paints wers formulated with
4% Ca0 on the vehicle solids and 4% on the pigment ty weight. There
wos no improvemsnt in set-to-touch time and somewhat slower through
drying except in the case gf the 92% soybean-8% chinawood paint
vhers set-to-touch was accelerated slightly. Tho paints will be
exposed at Chicago.

Panels 13003-19 CS, CN and F were prepared for exposure south
and north vertical at Chicago and south vertical at Miami. The pnints
include both Rex 471 SWP Gloss White and Rex 493 Woodland Brown using
polyallyl esters of soybeen and linseed oils. The Monthly Report. for
November, 1947 discussed the initirl tests with experimantal data. The
polyallyl ester paints dried wall with litile after-tack tut the Weodland
Brown 100% polyellyl ester paints showed tendencies to wrinkle. In the
current tests the polyallyl ester contents have been reduced to 10 to 15
gallons per 100 gallons of paint,

0007-SWP-044509
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Iodine Neo. Acid Value
Extracted Linseed 176.7 3.8
Stock Sanple (2) 179.1 3.22

The two paints were similar in brushing, {low, drying and gloss.
The solvent extracted cil produced & acmewhat thinner peint., Exposures
will be made at Chicago north and south and Floyida south only.

Raw 01l Viscosity #3 Drying
Used Fresh O'Nite Set-to-touch O'Nite Brush Flow Gloss
102 M (2) 26" 2" 7 hr. 43 min. Good Good Good Good

103 M Extracted 20" haly 7 br. 53 min, Good Good Good Good
Linseed

The permeabilities of draw-down filma of pre-war SWP Gloas White
and current Rex 471 were deterained by the clectrical resistance method.
Both films were found tc be substantially equal in permsability, having a
reaistance of 1200 ohms each, Another test on these samples will be run
by the moisture-pemmeability methoed.

A series of teats waa started to explore the problem of formu-
lating house paints which will tolerate soms moisture within the surface
on which they are applied without showing blistering and peeling., The
east-west exposure fence at the Chicago farm has been remodeled to carry
mociiatu:re within the wall. The following exposure comparisons are being
nade.

West Face of Fence

1. Lead-in-0il - 3 coats.

2. Rex 450 - Rex 471 systen.

3. Rex 471 - Rex 471 self-primed.

4. Rex 436 - Rox 438 " n

5. RB 2376 - RB 2376 du Pont Moisture Resistant Paint self-primed.
6. HRex 45000 - Rex 45000 Xem Bulletin White self-primed.

7. Rex 471 - Rex 471 36% PVC seclf-primed.

8. Ditto 45% "
9. " 50% "
10. " 554 "
11. " 60% "
12. " 65% "

0007-SWP-044510

0007-SWP-000113880



Paint Research
August, 1948

-20-

As indicated by these data, we were unable to obtain the stand-
ard viscosity or weight per gallon with raw materials sent from Gibbsboro.
In our laboratory work we could not detect any manganese float on any of
the tests made with Gibbsboro or Chicago raw materials. The quart sample
of Gibbsboro Rex 450 production dated F 2168, in which the manganese was
replaced with calcium, was found to be more tacky after drying over night
than the laboratory batch made with the regular amount of manganese.

The initial results indicate that further work must be done on
this problem. A new supply of Gibbsboro raw materials has been requested
together with a copy of the formulation and a bresk-down of liquids such
as FV 74 which are being used in their production. Scmples of our raw
materials have also been gent to Gibbsboro for their inspection.

In further work along similar lines an effort was made to asso-
ciate drier composition, drier source, and oil composition with manganese
float and drying efficlency. House paints were mode using leed, mangancse,
cobalt and calciun driers from regular suppliers. Tests were made both
with single driers and combinations of driers. A total of eight masnganese
campounds were tested, consisting of naphthenates, Octoates and Hexoates.
The bodied oils used were (310), (48) and (3316).

None of the paints prepared exhibited mangenese float. Between
the three oils tested the mass of evidence showe (3316} to dry to touch
mogt readily with the (310) averaging 5% slower and (48) about 15% slower.
A1l of these materinls dried well over night and there is little differ-
ence after one week.

It has been suggested ‘that lead pigments and possibly leadad
zincs promote the drying of house paints even when lead driers are used.
To inveptigate this possidility paints were made based on Rex 436 - SWP
Fume Resisting White. Zinc oxide substitutions were made in the above
using 414 and 412 dry leaded zincs as well as & secondary series which
was made including 50 pounds of basic carbonats white lead in each pig-
mentation, Two drier combinations were used: (a) the conventional
Rex 436 drier blend and (b) the Rex 471 drier combination.

Set-to-touch a2nd over night dry indicate that 414 does not
promote drying but that 412 doea:. The Rex 436 drier combination generally
is faster than the Rex 471 in set-to-touch tests tut all were very close
over night. Active lead pigment such a8 basic carbonate white lead pro-
notes the drying of paint even in the presence of lecd driers. Storage
tests will be made and the drying checked after six months.

The Linseed 0il M1ll has submitted a sample of solvent extracted
linseed oil for evaluation in SWP. The extracted oil was compared with
regular raw linseed oil in SWP Gloss White, formla of ¢-19-48.

0007-SWP-044511
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The tendency towards settling observed in the institutional
house paints has prompted a study of the manner in which this character-
istic might be affacted by the addition of suspension or wetting agents.
Test batches of Rex 471 SWP Gloss White were prepared using the formula
of Card #49 ond adding 6 pounds CW (2343) Acto 450, 6 pounds 2270 dry
lecithin, and 5 pounds 1828 dry calelunm stearate per 100 gallons, re-
spectively. The samples were packaged in one gallon conteiners and
placed in storage.

The cans were examined after 30 days using the spatula method.
The control or agent-free material showed considerably more setiling
than any of ths agent fortified samples. There were no observable dif-
ferences in the extent of settling between the various agent treated
batches, but the degree of thixotropy near the surface of the pignent
pack was greatest with calcium stearate in the batch. This should trans-
late jtself into relatively better suspension for this sample with con-
tinued ageing. Its effect upon the viscosity wes not determined in this
observation as the inspections were made carefully so as not to disturb
the package at this time.

A second settling test series was set up for Porch and Floor
Encmel - Rex 155. In this the effect of Acto 450 CW (2343) is being
checked ngeinst the control material as formulated on Card #2, 3-5-47.
The 30-day inspection of these materials showed cconsiderable soft
settled material with a slight sdvantage gained through the use of
CW (2343). The extent of settling was not objectionable in either case.

Work is under way to determine the reason for the"manganese
float" on Gibbsboro production of SWP and 450 Undercoater. Two sets of
experimental paints were prepared, one based on Gibbabore raw materials
and the othor om Chicago raw materials. In each case three variations
were made in each basic formulas as follows:

Viscosity #3

Rex 450 - Caxd No. 26 Manpaness Drier Wt./Gel. Fresh 3 Days Color

124 M Laboratory Raw Mat'ls (543) Chicage  14.38 15" 21.4" Std. :
125 M " " " (543) Gidbsboro 14.40  15* 21,47 0

126 M " LI {(4231) Chicago  14.39 15" 214" ¢

127 M Gibbsboro " n (543) Gibbsboro 14.60 42" + 357 "

128 M n " " {543) Chieago 14.62 42" + 35 "

129 M f " n {4231) Chicago 14.62 40" + 350 "

0007-SWP-044512
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SWP House Point White - Bex 47}

. (Cont.)
y Drying
% e , o 75° F, - 46%.R.H.. . .. . ........
_;.m._ Material Brushing Hiding* Flow Gloss Set~-to-touch Through Dry Color
LR Rex 471 - O 1338 B Good 21d  Good -  Vory good 6 hr. 20 min. Good  Good
Rex 471 - C 1398 Very good 3rd Very good Very good 7 hr. - Good Good
Rex 471 - T 1598 Good 3d Very short Fair - 6 hr. - CGood Good
Rex 471 - P 1408 Good 2nd Good - Very good & hr. 35 min. Good Good
. Rex 471 - N 1598 Good 4th Very good Vary good 8 hr. 30 min. Good Good
.nm Rex 471 - E - A 1428 Very good 2nd Vory good Very good 6 hr. 35 min. Good Good :
2 ml%>8»-5»9m.5@$ Good 2nd Short. Fair 6 hr. 10 min. Good Good ;
S5 1A122-Co58a4 _
] _
.- H
g &  Lowe Bros. 328 0.S.White Good 2nd  Good Good - 65 hr.10min.  Good  Good “
S= 5868 - 328 .
Martin-Scnour 100 0. S. Easy 2nd Very good Good 5 hr. 45 min, Good Good
White - 100 M 1488
Lavrence - 35 0. S. Easy lsat Good Good ~ Over 8 hrs. Good Very good
White - 32937 - 35
Lucas - TG - O, S. Whitc Easy 4th Very good Very good 6 hr. 55 min. Good Very good .

TG 260 - 5 F 1618

*All were close in hiding.
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SWP Housc Paint White - Rex 471

,.; Viscosity
Lu AU . Package . #3 Orif,
Ao Material Cond., Settling Stirring Odor Congistency Grind Wt./Gal. S-¥ Cup
.... Rex 471 - O 1338 B - 5-12-48 Cood Slight + Easy®t Normal Normal 3 H 14.7 31.2" '
o Rex 471 - C 1398 5-18-48 Good  Slight + FEasy** Normnl  Normal 2H 14.6 55.5"
Rex 471 - T 1588 6-7-48 Good Slight + Easy** HNormal Noxmal 2 H 14,57 58,2"
Rex 471 - P 1408 5-19-48 Good - Slight* + EBasy* Normal Nomal 28 14.980 35,07
Rather fim
. Rex 471 - N 1598 6-7-48 Good Slight + Easy Normal Normal 2 H 14.65 , ar.on
£
mm Rex 471 - E - A 1428 5-21-48 Good  Slight + Easy Normm:l  Normal 2H 14.80 48.0"
s Y
© t;q7ﬂ. Acme - 122 Outside White 3-25-48 Good Very Fagy Normal Normal 2 H 14.78 31.4"
o' 1n122-C8584 slight
e
m Z  Lowe Bros. 328 0.S.White 3-26-48 Good — Slight* + Engy** Normal  Normal 1-1/2 §  14.92 33,20
‘o 3 B 868 - 328 Rother firm
Martin-Senpur 100 0. S. §-27-48 Good  Very Easy Normal  Normal 2-1/2 H 14,75 32.6"
White - 100 14 1488
Lawrence - 35 0. S. Good Trace Very Perillas 011 Siightly NIH\N H 15.08 2.0
White 32937 - 35 engy Odor thin
' Lueas - TG - 0, S. White Good Slight Easy Normal Hormad 241 14.86 33,60

TG 260 - 5 F 1618

w #*Small amount of hard setiling, *tBroke up slightly lumpy

RN S
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97 - SWp 471

Institutional Houge Peint Survey

Samples of SWP Glosa White were obtained from our varicus
plants for evaluation for general performsnce. The paints were checked
for such properties as packege condition, degree of settling, case of
stirring, cdor, consistency, grind, weight per gallon, etec. The brush-
ing tests were run on baveled siding penels that had been primed pre-
viously with SWP 450 Undercoater. After application of the various
house paints, the panels were inspected immedintely for flow and sagging
tendencies. All hiding determinations were made on contrast sheets.

The white house paints were spread at 500 square feet to the gallon.

As indicated in the chart, all samples were found to be guite
satisfactory in general and representative of standard preducticn. How-
ever, there was a noticeable tendency to develop a smsll amount of fim
toc hard settling that broke up slightly lumpy. The Lawrence #35 OQutside
White was slightly slow in set-to-touch time, but was superior in bright-
ness to the other production samples. The Chicago, Cleveland and Mewark
samples were somevwhat high in viacosity.

Chart follows.
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Group 3. Unsstisfaotory

306 Barytaes (but dirt and mds not wed),

566 Mineral Whiting (ditto; also fair at 50%Y. (13)

Aluminum Flake #5.

1246 Scepstone. (Very dirty coler, actual pgrformance feir to goody.
1822 Tale Dust (ditto)

(1) 2203 definitely poorer in durability at Coffeyville., Might eonsider for
. Group 2 (a).

(2) Metronite BXXXX should be noted as shawing up especially well at Florida,
two years whits only.

(3) 2500 definitely poor at Coffayville, both folor and durability.

(4) Atomite reversed, Coffeyville as against Chicago. Durability OK, but color
poor,

(5) Silica smoke dofinitely OK in all respects at Coffsyville, Might consider
for Grovp 1.

{(6) "R" York limestone definitely better than Lssemite at Coffoyville. Tends
to bo dirty.

(7)  "A" York Limestone, ditto, but slightly less dirt tendency.

(8) 2077 omtirsly OK st Coffayville, both appearance end dursbility.

(9) 213 definitaly poor et Coffeyville in all respects, might consider for
Group 3.

(10) 599 reversed at Cofreyville as against Chicago, appearence (including
tints) not bad, but durability definitely poor.

(11) 1989 tint-retentiom and clean-up OK at Coffoyville, might consider for
Group 1.

(12} 1194 det‘inicely poor at Coffeyvills, cheok and orack. Tint retention
OK.

(13) 66 definitely batter rating than "Group 3" at Coffeyville. Average ,

or slightly better.
J%C 1 LBH Je ¥. Chapin

Paint Researoh Dept.
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Speoial Report on Extenders in Houss Painte
Various Exposures from 7775 Qs to 10818 €8
July 8, 1948 °

Introduction

In the Report of Investigations for December, 1946, Mr. Jagd pre-
sented a listing of all inerts which wa have tested in SWP formulas on out-
door exposure, claasifying them as satisfactory, partially satisfactory and
unsatisfactory for SWP use. This account was the result of a study under-
taken bgeause of the shortage of exisnder pigments in view of the 1946 epphs-
sis on SWP produstion,

4
3
<
~—
-
2
=2

It was decidsd that this method of presentation of results would,
in general, serve very well for the prasent report on these extender tests
at approximately one edditionsl year of exposure, However, certain detajls
will have to be sdded in order to make this report serve the purpose of the
usual progress reports on individual series of panels.

Rather than considering all sxtenders whioh we have ever tested,
thu report goes back to about March, 1944; when a camprohensive test ser-
iz set the pattern for many subsequent tests. In general, thess series
arg toasted on beveled cedar siding, 2-coat work, with Rx 460 Undercoater
tintad gray under the whites and white under the tints, to emphasise aro-
sion, The panels sre exposed at Chicage, north snd south wertical. Prac-
tically all series consist of two parsllel sets of peints, one on ths pre-
wr vehiclo basis and the other bodisd oil, Most series ocontain SWP Gloas
White, Colonial Yellow and Slats formulas, with the various oxtenders sub-
stitutad for the usual magnesium silicate on & volume basis unless otherwise
specifiad. It is now recognised that this 1s not as reliable as substitution
on equal binder requirements. 17 months is the minimm expogure time (two
summers); 46 months the maximum to date. A4ll panels oontimne on exposure.

Most of the tests are exposed also at Coffeyville, vertioal aouth,
end same at Florida. Whenever the resulta sgree with those at Chiecago, no
particular ocmment is made., Thus, two assumptions may bs made by those whe
scan the clagsification lists below:

1= The Chicage teats are aonsidered dasic (because hoth narth and
south axposures are available, and because we have actually
watohed the progress of these penels),

2, A1l items listed without footnote or .special cosment are "doubly o
aure”, because they are based om conourring results from two loca- ‘
tions. i

It should be emphasized that erosion is the type of failurs usuelly
predominant at Chicago, while cheoking and oracking are much more oharacters-
istis of Coffeyville and Floridas.

No rogret having to complicate the listing by adding footnotes and
comments, but this is made imperative by the wide variety in exposure eondi-
tions, ste, This aleo helps greatly in makimg this serve the purpose of the
usual progrees repart for our laboratory use. <&
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JUL a 1948

Inspection Trip
Exposures - National Lead Company
Titanium Pigment Corporation
du Pont Pigment Divigion
Juns 7, 8, 9, 1948

Genersl Statement

On June 7, 8 and 9 Mr. E. W. Fasig and the writer again reviewed
the various panel a.nxi/or house tests of the National Lead Company (besic
siiicate white lead exposures caly) and the Titanium Pigment Corporation
at:Sayville, Long Island, and the du Font Pigment Division at Wilmington,
Delaware. In gemeral, no outstanding new developments vere observed.

A considerable porticn of the inspections conaisted of review of progress
of exposurss which had been checked aver previcus years, For this reason,
details will be amitted in some cases vwhere reference to earlier reports
will give necessary background data.

Certain general atatements may be made:

1. There still are no indications of uny new white pigments in the paint
field or of any unusual methods of formulation not already under ob-
servation in our own exposures.

2. Each year the preference for the bodied oil type of house paint formu-
lation becomes established more definitely, although some differences
in opinion may appear as to the proportion and degree of polymeriza-
tion of the bodied oil content. General better clean-up and greater
mildew resistance of bodied oil formlas are definitely eatablished.

Current moves by some menufacturers fram 3.75 to 4.25 pounds of
oil per gallon seem to arise from a desire to meet cur gloss rather
than any deficiemcies in durability.

3. The tendency of rutile titanium pigments, sepecially the most free
chalking types such as R-200 or RA-10 MO, to show a yellowish dis-
coloration in a white chalking paint is now recognized gemerally,
and their use in white house paints 13 not recommended. The yellow-
ing is more ovident on paints with calcium carbonate extcnders than
with magneaium silicate, and is aggravated on 45° south exposures.
It i3 claimed that rutile calcium pigments such as RC HT do not show
this yellow discoloration.

4. HRutile titanium calciunm pigments of the more free chalking type such
as Titanox RC HT still show more dirt collection than would be degir-
able for a white houss paint. Tho use of some mnatase pigment
improves the situation tut does not emtirely correct it.

5. Titanium Pigment Corporatlon has withdrawn any previous recormenda-
tions for low p.v.c. house paints which contain no extender, and in
vhich the vehicle is neutralized with sodium hydroxide. Such paints
eventually show slit cracking and tendencies to peel. Thay still
are considering low p.v.c. paints which contain some extender, with
at least a portion of the vehicle Mgl ~ Cal neutralized bodiled oll.
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6. Robertson, of Titanium Pigment Corporation, favors higher titaniym
oxide contents, up to 20%, and prefers slower chalking Titanox Aj
or minimum blends of Titamox A with AA commensurate with ideas of
clean-up required. Low basic carbonate white lead contents shoyld
be used, as high carbonate contenis tend to keep the paint plastic
and increase dirt collection. One objection which may be raised
against high T10; paints is that high opacity may encourage the
painter to brush out the paint top far and reduce the dursbility
through application of too thin films.

7. du Pont gtill doss not recommend ‘calcium carbonate extenders foy
white paints. For tints the dry iground R. B. Carroll York Uhitq
is preforred, and usually replaces other extenders at equal oil’
demands, although altermate approaches are under test.

8. du Pontts tests om the use of chalk reslsting titanium oxides in
priming coats are very interesting and should be watched carefully.
A move towards more chalk resistant Ti0,, specifically R-610 or
RA NC, would seem indicated when the supply situation permits.

National Lead Company - Seyvilla, Long Island, New York

Only the exposures involving basic silicate white lead were
exanined on this trip. Panels exposed south vertical for five years,
three coats seli-primed on cedar show 100% basic silicate white lead
in o1l as having a trifle less checking than the conventional basic
carbonate white load in oil. Both are gray in cast and have not cleaned
up. In mixed pigment paints exposed for the same peried, a 55% basic
carbonate white lead, 15% Titanox A, 20% zinc oxide and 10? magnesium
silicate paint 18 clean tut checked. Vhen basic silicate replaces basic
carbonate at equal volume, leaving the other poundages the same, the
silicate paint shows a trifle less checking, tut both are checked.

In the 100% straight pigment painta exposed north the basic
silicate paint (at equal pigment volume) is grayer than the carbonate,
showing slightly elower chalking tendencles, This is aleo evident on
similar paints exposed for 1-1/2 years. There is considerable cracking
and peeling of the mixed pigment paints on the north side of the fence
after five years' exposure, definitely less with the basic silicate
paint. However, the basic silicate paint looks deficient in hiding
Power and hag more mildew than the carbonate paint. National now rates
basic silicate white lead approximetely equal in opacity to 0ld Dutch
vhite lead, so that equal volume replacement results in some drop in
hiding for the paints with basic silicate. Straight pigmeri paints
after 2-1/2 years' exposure comparing besic carbonate white iead with
lead sulfate (10 and 20% PHO) and with basic silicate white lezd favor
the silicete. The sulfate paint shows more peeling and the 105 PbO
sample looks thin.
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Replacing basic carbonate white lead with basic silicate in
T.P.C.'s MW-401 exterior primer showed substantially equal performarce
after 2-1/2 ycara. Note these paels were peinted around Novembor &nd
therefore have actually had two sumers of weathering.

In TT-P-25 Paint: Exterior—?rimer using 25% basic carbonate
and 25% basic sulfate white lesd,:the replacement by volume with bapic
silicate of (a) the sulfate or (2} all the white lesd did not affect
the performance up to 2-1/2 years.

& In another series cut 2»1/2 years self-primed, a paint with
45" leaded zinc, 20% basic carbomate, 15% Titanmox A and 207 magnesium
silicate, bagic silicate replacing the bagic sulfate white lead and
part of the zinc oxide and using XX 50 zinc oxide at 29.5% p.v.c., is
in good condition after 2-1/2 years. The same is true when additional
silicate replaces tho BOWL., If more basic silicate is added up to
equal cost there is a trifle more checklng and peeling as if too much
actlive pigment vwere present. This is mors apperent on the north than
on the south. Natlonal rates basic silicate approximately equal to
basic carbonate in reactivity, and feels that at high lead contents
the zinc oxide should be reduced to keep the film from becoming toq
hard. Natiopal thinks the order would be scmething like 1§ zinc oxide
for 2% or 3% basic carbonate or silicate white lead.

Bagic silicate was used in a grsy house paint with a control
plgmentation of 45% leaded zine, 20% besic carbonaste wvhite lead, 10%
Titanox RA NC, 25% magnesium silicate. Exposures have nm 2—~1/2 years
to date. Replacements were (1) 45 X basic silicate for lead sulfate at
equal volume, (2) for sulfate plus some zinc oxide, (5) for carbonate
and sulfate plus some zinc oxide, and (4) additional 45 X to equal the
original cost, displacing magnesium silicate. Tint retention drops off
slightly where basic silicate ia used and some cracking has developod
on Group 2 and 4 woods. Other exposures after 1-1/2 years using replace-
ment methods (2) and (3) indicate that the total activity should be
raised in the interests of tint retention, but this might also increase
tendencies towards film failures due to excessive hardness.

In gemoral, tho Natiomal Lead exposures are not well executed
and frequently show rather unusual failures which detracts from confi-
dence in their results. The scope of tests covering use of basic sili-
cate in conventionally formilated house paints 18 too limited to permit
acceptance of their recomendations for its use in large volume sales
of house paints, without prolonged testing of our own.
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Titanium Pigment Corporation - Sayville, Long Island, Kew Yotk

(a) Basic Silicate White Lead Scries

. Titanium Pigment's exposures of basic silicate white lead include
Serics 7953-60, exposed for almost threc yeers. A typical 157 Ti0, (Titamox
A.or RA-10 M0)/46% 35/65 leaded zinc/19% BCWL/20% magnesium silicate formu-
lation was revised to include replacements by basic silicate for (1) basic
sulfate white lead only, (2) basic carbonate only, (3) both sulfate and
carbonate. The paints have the pre-war type binder with 293 p.v.c. There
is less cracking when basic silidate replaces the sulfate, still better
when the carbonate or both the carbomate and sulfate are replaced. ‘hen
the control paint is used over MW-40lL primer in which basic silicate re-
Places BCWL, the paint does not seem to wear away quitc as fast as over
the regular MV-401,

(b) Decreasing Active Pigment Serics

The composition of this series has been briefed in previous re—~
porta but is repeated here because again there are definite developments.
This serles was started at Dr., Holley's suggestion that tests be made to
see how mich extendsr could be introduced befors durability is affected
seriously. The paints were first applied in 1941 and each year since,
three coats self-primed on cedar and white pine. The compositions of the
paints are as followa:

Pigmentation

15% Titanox AA - 46.0% leaded zinc - 19.0% BCWL - 20% Asbestine (30% Zn0)
157 Titanox AA - 42.0% leaded zinc - 17.5% BOWL ~ 25.5% Asbestine {(%7.3% 2n0)
15% Titanox AA - 58.5% leaded zinc - 15.7% BCWL - 30.8% Asbestine (25% Zn0)
15% Titanox AA - 34.6% leaded zine - 14.7% BCWL - 35,75 Asbestine (22.5%¢ Zn0)
15% Titanox AA - 30.8% leaded zinc - 12.6% BCVL - 41.6% Asbestine (204 Zno)
10% Titanox AA - 30.8% leaded zinc - 12.6% BCWL -~ 48.6); Asbestine {207 ZnC)

Vehicle
94% Refined linseed oll - 63 Z; Bodied linseed oil. B85% NVM  FVC — 203

This series, s5till in good condition after seven years, agsin
shows an advantage for lower zinc oxide content at high extonder levsls.
(Note conflict with National Lead theories,) The 259 zinc oxide paint is
in the best condition, followed closely by that containing 22.5% zinc oxidc.
Al}l show some cracking, starting with slight at 30% 2inc ovide, going through
a minimm at 25%, increasing again and accompsnied by erosion and checking at
the highest extender levels. The last two psints become alizost transparent
in wet weather.

The same palnts tinted show about the same sequence after seven
Years' exposurc, with the last two at 20% zinc oxide content being inferior.
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Proprietary paints exposed for the same period intlude SWP and
Lowe Brothers High Standard, both in good condition. Montgomery VWayd's
paint, which evidently had very good flow, is perhaps best. du Pont's
"Ti-5i1" paint is eroded, checked and cracked.

The same series exposed in 1944 and now four years old, com-
pares 15% Titanox A with AA, and always favor AA. This is consistent
with all experience showing durebility improving as the chelking of the
Ti0; is retarded. All the paints except the 15% Titanox AA paints at
22.5% and 20% zinc oxide show some cracking, with crosion developing at
the high extender levels. There is as much erosion on the north vertical
exposures as on the south. :

A similar series, exposed in 1946, rcpeats the same compositions
but varies the titanium oxide as follows: (1) 20% Titenox A 168, {(2) 159
Titanox A, (3) 15¢ Titanox RA 10, and (4) 107 Titanox RA 10 and 5% Titanox A.
15% Titenox RA 10 develops some yellow cast and collects some dirt, both of
which are reduced by the use of 5% Titanox A. The last cambination used in
a paint of 33% p.v.c, with 4,25 pounds oil of which 25% is bodied oil pro-
duces a smoother film and is a trifle cloaner than the high oil formula.

¢) Grades of "Titanox* P ts

This is a new serics put out in 1947, three coats self-primed
on cedar and white pine. The fundamental pigmentation is 15% Ti0, -
46% leaded zinc ~ 193 BCWL - 203 magnesium silicate at 29% p.v.c. in the
full oil vohicle. The titanium oxides are respectively (1) A 24, (2) a4,
(3) A 168, (4) A regular, (5) RA NC, (6) RA 25, (7) RA and (8) R4 10.
Titanox A is cleanest both south and north. Of the remaining anatase
oxides, the order of increasing grayness is A 168, AA und A 24. RA 10
is the cleaneat of the rutile oxides, not equal to A regular, followed by
RA, RA 25, with RA NC showing most dirt collection.

(d)} Rutile Calcium Paintg

This group of exposures, also described previocusly, includes a
serles put out in June, 1943, 3 coats self-primed on cedar and whitc pine.
The pigmentations include:

{1) 50% lcaded zinc - 50% Titanox RC

2) ¢ » " . 259 u ~ 25% Titanox 2C HT

3) b " " ~12,5% n - 3755 " ¢
(¢) » n " - 50% Titanox RC HT

(s) " n " = 35% Titanox RC -~ 5% Titanox 4 168 -

10% magnesium silicate
(5) cleans up to some extent and has 1less yellow cast than (1),
vhile (4) with 50% RC HT does not clean up, although it is better than the

others in the group. All show some erosion and (2) and (3) some cracking.
These are all high oil formmlas at 29% p.v.c.
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In 1946, 2 scries was exposed using the following pigmentation
pattemms:

(1) 50% leaded zinc ~ 50% titenium calcium

(2) 407 1lcaded zinc -~ 50% titanium calcium - 0% megnesium silicate
(3) 40% leaded zinc - 40% titanium calcium - 20% magnesium silicato
(4) 25% zinc oxide - 50% titanium calcium - 25% magnesium silicate

The titanium calcium pigment was varied as follows:
A. 50/50 Titanox R¢/ RC HT

B. 100% Titanox RC HT
C. 50/50 Titanox RC HT/Anatase Titanium Calcium

The "C" paints are always cleanest. All are quite good sguth
vertical, but the "A" and "B" types shoWw spotty clean-up on north ciposure.
Pigmentations (1)C and {2)C are preferred.

{¢) Tint Base Paints

A series of gray tints put out in 1947, threc coats self-primed,
on cedar end white pine, is reported for future reference. The pigmenta-
tions are:

(1) 402 Titanox RC - 30% leaded zinc - 30% magnesium sillca.to

(2) 50%; - 555 zine oxide -~ 15% "

(3) 40% L] - 3% " n - 30% ] n
(4) 4@1 " - 355 n ] ~ 25% n n
(5) 502 " - 405 leaded zinc - 10% calcium carbonate
{8) 50% " -40% ¢ " - 10% calcium sulfate
(7) 404 n ~ 30% zinc oxide - 309 calecium carbonate
(8) a0% " ~ 308 0 " - 307 calcium sulfate

The paintg are ground with the full oil vehicle, 85% W.V.X.
and 295 p.v.c.

After one year's exposure the magnesium silicate paints show
slight streaking, the calcium sulfate and carbonate paints having siightly
better tint retention, with the sulfate paints showing slightly more streaking.

(£) High Pigment Volume Peints

This series, also put out in June, 1947, is also described in
detail for future reference. The paints were formilated 2s follows:
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(1) 359% leaded zinc - 35% Titanox RC HT - 30% magnesium silicato
Vehicle: 75% refined linseed oil - 26% Z; bodied linseed oil
77 N.V.M. 33% P.V.C.

(2) 355 leaded zinc - 35% Titanox RC HT - 30% Natural Vhiting 40% p.v.c.

(3) 335 » " . 12% Titanox 4 - 554 m " 405 p.v.c.
(4) 355 ® 0 - 35% Titanox §C HT - 30% v " 45% p.v.c.
(5) 335 n W _ 12% Titanox A - 55% n 45% p.v.c.

Vehicle: 50% refined linseed oil ~ 30% 2, bodied linseed oil
20% Magnesia oil. 85% H.V.M.

On south exposure, (1) shows some dirt, (2) is smoother but shows
dirt callection, (3) is cleaner, (4) shows a trifle less dirt collection
than (2), and {(5) is the cleanest of the carbonate paints. On the north
(2) is definitely dirty, (3) is cleancr and brighter, (4) shows gtreaky
dirt collection, and (55 is cleaner with slight streaking.

Low Pigment Vol Paints

A new sories of low p.v.c. paints was put out in 1947, cne finish
coat over M-401 primer, on cedar and yellow pine. Tho pigmentations are:

(1) EX-5121. 30% Titanox A ~ 20% zinc oxide - 305 BCUL - 20% Titanox RC HT

(2) Fx-3051. 35% " -204 0 "~ 354 " — 10% magnesium sil,
(3) EX-5052., 40% " -20% ¢ "o-30% " -10% " »
(¢) EX-5053. 509 " - 20% " " - 209 " - 109 1 "

The wvehicle is:
455 Alkali Refined Linseed 0il
30% Calcicoater Vehicle

25% Magnesia 0il

55% N.V.M. 21% P.V.C.
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The use of inert is a change from carlier formmlations. It
retards the slightly oxcessive flow of previous low p.v.c. paints and is
intended to reduce tendenciess towakds slit cracking. On 45%° exposure
low p.v.c. peints with no inerts, such as EX-4208 and 4508, described in
previcus reports, show severe cracking, much worse in the former.

It is obvious that low ﬁ.v.c. paints have not shown up well
so. far. However, at one year, the above paints are very smooth and clean
bath south and north, and will be watched closcly.

(h) Lead Free Paints

This serles was put out in 1943, three coats self~-primed, on
ccdar and vhite pine. The pigmentations include:

(1) 37.5% Titanox RC HT - 37.5% Titanox RC - 25¢ 222-33 zinc oxide.
{2) 75% Titanox RC HT - 25% 222-33 zinc oxide.

(3) 25% Titanox BC HT - 255 Titanox RC - 25% 2ZZ-33 zinc oxide -
25% magnesium silicate.

(4) 50% Titanox RC HT - 25% Z2Z-33 ~ 2575 magnesium silicate

The paints are all formilated at 29% p.v.c. with the full oil
vehicle. (1) shows some slit cracking and some mildew, (2) some mildew
and crosion, with (3) and (4) similar to (2). () is intoresting, as the
plgmentation is similar to Devoez!s new one coat house paint,

Robertson warns that lead-free paints are vulnerable in atmos-
pheres containing 50,, where dampness will leach out the paints, cause
bad wvashing and transparency.

In a series put out in 1946 some 4.25 pounds of oil per gallon
paints at 33% p.v.c. are compared with full oil lead-frece paints at 29%
p.v.c. The paints are applied one coat over M/-401 primer. The pigmonta-
tions are:

(1) 15% Titanox A - 30% zinc oxide - 55% magnesium silicate. 2% p.v.c.

(2) 15% n - 50% n - 55% ] 1 3353 I
(3) 50% Titanox RC HT - 5% Titanox A - 305 zinc oxide - . '
15% magnesium silicate. g9g ¢

(4) 50% Titanox RC HT - 5% Titanox A - 307 zinc oxdide -
15% magnesium silicate. LEA

All are in good conditiom at this point, cxcept for cracking
of paint (1) on one bad board.
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(i) Washing Tests

This sorics was started in.June, 1947, three coats sclf-primcd
or zeodar, to check the washing tendencies of various white house paints.
This characteristic is checked by rupning a bevelcd siding painted black
undor cach white paint. The formulation of each paint and its curront
washing status is as follows: :

{1) 1007 Basic Carbonate White Lead, in rogular vehicle.
Very slight washing.

(2) "Ti-Si1," 50% leaded zinc - 50% Ti-Sil, in rogular vehicle.
Definite washing.

(3) 15% Titanox A - 38.5% leaded zinc - 15.7% BCWL - 30.80 magnesiym
silicate, in regular vehicle. Definitc washing.

(4) Pigment as (3) tut 33% p.v.c. Definite washing.

(5) 20% Titanox AA - 38.5% leaded zinc - 15.7% BCWL ~ 25.87 magnesium
silicate, in regular vehicle. Very little washing.

(6) 303 Titanox A - 307 zinc oxidae - 40% BCWL at 21% p.v.c.
Definite washing.

(7) 15% Titanox A - 35% zinc oxide - 507 magnesium silicate, in
regular vehicle. 3lightly loss washing than (8).

(8) 15% Titanox AA - 35% zinc axide ~ 50% magnesium silicate,
at 333 p.v.c. Very slight washing.

(9) 507 Titanox RC HT - 40% leaded zinc - 105 megnesium silicaie,
in regular vehicle. Very slight washing, - has adherent chalk.

(10) 25% Titanox RC HT - 25% anatase titanium calcium - 40% leaded zinc -
10% magnesium silicate, in regular vehicle. Slight washing.

(11) 502 Titanox RC HT - 25% zinc oxide - 25% magnesium silicate,
in rcgulay vehicle. Very slight washing.

(12) SWP Gloss White -~ oil conservation vehicle. Definite washing.

{ i)} Sherwin-Willlams Cooperative Tests

This series has now been on exposurs for two years, and ropre-
sents both S-W and T.P.C. paints vhich were exchanged for cooperative
oXposurs at Sayville and Chicago. This is a very compliczted scries and
;—111 be handled in a scparaic report at such time as worth while results

cevelop.
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At the present time the paints at Sayville with regular per-
centages of Titanox A aTe the cleanest.and brightest, both south and
north. The rutile titanium oxide paintd show their characterlstic yellow
cast, but this is reduced zlthough not pliminated when a 50/50 blend of
RA 10 and Titanox A 1s used. When titanium calcium pigments are used,
the paints become whiter and cleaner as they progress from Titanox RC HT
through blends to anatase titanium calcium,

e In the tints, the S-W tints are cleanmer than the T.P.C. tints,
Micro Velva substituted for megnesium silicate shows little difference
except for less mildew.

du Pont Pi t Division - W. ton, Delaware

Before the actual inspection of panels, a discussion was held
on du Pont's proposed house peint exposure program. The original "7i-Sil"
formmla will be exposed at 4.89, 3.75 and 4.25 pounds of oil per gallon.
The 4.25 pound formula is added to anticipate interest in such.paints in
the future, and not because of anmy lack of quality in the 3.75 pound
"bodied 0il” paints. The formulas are repeated using both Krebs' Drier "P®
and naphthenate driers. The latter usually require the addition of & puff-
ing agent such as Syntex RL-80. :

These paints are then repeated using York Whiting at equel oil
demands. Another group involvas similar treatment of a lead-free pigmenta-
tion, 19.5% Ti-Pure FF -~ 42.3¢ acicular zinc oxide (222-33 or XX-601) -
38.2% magnesium silicate. Lead-free paints are more susceptible to drying
troutles. Another formula, 10.4% Ti-Pure FF - 10.4% Ti-Pure Y-CR - 49.2%
leaded zinc - 30% magnesium silicate, shows an attempt to control chalking
at high Ti0, levels by using scme of the slewer chalking Y-CR. The basic
tint formula is 12.5% Ti-Pure R-610 - 45% leaded zinc - 42,57 magnesium
silicate, to which is added a lead-free tint base, 11.25 Ti-Pure R-610 -
26.4% acicular zinc oxide - 62.4% calcium carbonate. Most of thaese invelve
the drier variations and extender replacements described in the first set.
We propogse to cover these and additional ideas during this summer's expo-
surae work.,

(a) Ti-Pure FF in White Houae Paints - Cleaning

The basic pigmentations in this series compare 107 Ti0,/45% leaded
zine/22.5% BCWL/22.5% magnesium silicate with the typical "Ti-Sil" formula, '
15% T10,/50% leaded zinc/35% magnesium silicate. In each group the TiO,
used is successively FF, R-20C, Y-CR and R-110. The exposures were made in
both the pre-war vehicle, 92%/8% alkall refined lingeed/Q bodied linseed,
and the bodied oil type. Those put out in 1943 carried S0% of Z, bodied
linseed but those put out in '44 and '45 and '46 carry 50% of X bodied
linseed to improve brushing. Exposures are both south and north vertical.
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The groups put out in 1943, 1945 and 1947 were inspected to get
the picture after 1, 3 and 5 years' exposure. Ti-Pure FF showed bettier
self-cleaning properties than R-200,'Y-CR or R-110, the differences being
more definite in the R2.5% BCWL thaniin the "Ti~5il" formules. The latter
were always cleaner, showing the greatest advantage during exposures from
7 to 15 months. The current bodied oil formulas showed a definite advant-
age in clean-up, Ti-Pure Y-CR or Titanox AA show maximm dirt reteption
at two years. Ti-Pure Y-CR and R-11C show more mildew, especially where
nq-BCWL 13 used, and the bodied oil paints show much greater mildew re-
sistance than the pre-war full oil paints. Calcium carbonate accentuates
yellowing of rutile Ti0, peints but reduces mildew compared with magnesium
silicate. This is further emphasized in another series out four years.

In this group Titanox RC HT and RC show bad dirt collection and mildew.

In a geries exposed in 1945, R-R00 and RA-10 MO are compared at
12.5% versus Ti-Pure FF and Y-CR at 15% in the "Ti-Sil" paint. In the oil
rich paints, FF makes the only really white paint at two yeers' exppsure,
RA~10 MO, R-200 and Y-CR show bad dirt on north exposures, with the last
named worst. Again the bodied oil paints are much cleaner. du Pont now
do not recommend the use of any rutile titanium oxides in white finish
coat house painta.

(b} Lead Froe House Paints — Yhites - Clcaning

The first of two groups examined was mut out in 1945, and include
the following pigmentations exposed in the full oil vehicle at 28.5% p.v.c.:

15% Ti-Pure FF - 502 leaded zinc - 353 magnesium silicate
16,5% n — 35.7% acicular zinc oxide - 47.8% " "
18.14 " - 39,4% n " " ~ 42.,5% " n
18% " - 56,‘3 » " 1 - 46% " "

The second group was put out in August, 1947 and thercfor: now
repreéents almost one year of exposure. The pigmentations and vehicles
include:

% P.V.C.
0il Rich 0il Restricted

154 Ti-Pure FF - 50% leaded zine - 357 magnesiun
silicate 28.5 34,9

17.2% " - 37.3% acicular zinc oxide - .
45.5% magnesium silicate 27.4 30,5

The lead-free zinc oxide formulations ars superior to the lecaded
zinc oxide paints in cleaning characteristics. The one year old exposures
actually look good both south and north. It should be noted thatl lead-free
2inc oxides of the acicular type have higher oil demands than co-fumed
leaded zinc oxides. Thorefore, the lead-free peints were formulated at
slightly lower p.v.c. to maintain approximately ecuivalent free binder
relationships.
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(c) Calcium Carbonate Extendere in House Paints

This series has dcen covéred in detail in previous reports (see
page 5, 1946 report and page 6, 1947 report), and the fundamental conclu~
_sions remain the same now after six years' exposure.

1. Ground limestone (York Vhite) givea the best durability of the
calcium carbonate sampldp tested, but is inferior to magne-
sium silicate, :

2. Calcium somps lead to poor dursbility and should be eliminated
as far as possible, Low oil absorption, low reactivity,
naturasl calcium carbonates are preferrcd., Precipitated cap-
borates are inferior in ‘durability.

3. Mica (10%) can bc used to correct checking and cracking
tendencies introduced by calcium carbonate.

4. Durability diffsrences arc much wider in whites than in tints.

S5. Calcium carbonate {8 more resistant to mildew than
magnesium silicate.

Aa incidental remsrks it may be added that diatomaceous silica
locks very good among the other extenders tested, also Eastern Magnesia's
500 Talc. It should be recalled that this series, started in 1942, covered
a replacement of magmesium silicate at squal volume in the pre-war vehicle,
at 28.5% p.v.c.

Substitution of calcium carbopate for magnesium silicate at equal
oil demands is preferred. Special methods of substitution discussed on
page 14 of the 1945 report and page 6 of the 1946 report show no mildew
on calcium carbonate at equal oil demands for magnesium silicate, but mil-
dew at equal volume replacement. In genoral, extonders should be compared
with equal free binder. The preferred method is to control consistency by
ad justing extender against total vehicle.

Calcium carbomate paints with high zinc oxide contents show dirt
collection on vhites. Tint retention in grays is definitely better with
carbonate extenders, tut should be watched as dirt retention also increases.
Torre Alba is slightly superior to magnesium silicate in tint retention tut
shows tendencies to collect dirt and mildew. :
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(d) Two Coat Systems - Durability

This series is becoming @ore interesting as time progresseg and
some details from earlier reports are repeated here for clarity. The
paints were exposed in August, 194§, using the "Ti-Sil" 15% Ti-Pure FF -
50% leaded zinc - 35% magnesium siicate pigmentation as the basic pattemn.
The. paints were applied as three apd two coat self-primed systems and over
four commercial primers as well as:a tint base paint, 12.5% Ti-Pure R-610 -
45% leaded zinc - 42.5% magoesium pilicate.

The two coat syatems in ‘keneral are not as durable as the three
coat systems. When the "Ti-3511" top coat is used over the special R-810
primer, this two cost system almost equals three coats of "Ti-Sil" gelf-
primed, Again this is interesting and is being covered in our own set of
exposures, It is claimed that when the primer coat carrying R-610 is
exposed duo to erosicn of the top coat, there is no tondency for the chalk
to take on the ™itile yellow cast, R-200 should be avoided in undercoats
for this reason. (Note: Rex 450 should be revised to eliminate 2173 or
2269 and to usc 2229 or 2174 when stocks permit.)

(e) One Coat House Paints

du Pont feel that the exposures since 1945 of a 25% Ti-Pure FF -
50% leaded zine - 25% megnesiwm silicate paint offer comsiderable promise
as a one coat house paint. The preferred formula is that in the bodied oil
vehicle at 35% p.v.c. This paint carries 2.22 pounds Ti0, per gallon and
was gpread at 450 square feet per gallon. The principal troubls in one
coat application is flashing and the problem of applying uniform film thick-
ness in one coat. Durability, of course, is controlled to a large extent
by film thickness.

If such a one coat paint were used as a primer on new wood, it
was suggested that oil be added rather than thinner, as the lower p.v.c.'s
look better cn bars wood.

(f) Special Oils .

This heading includes a number of different series in which special
oils were used, and which were placed on exposure from 1344 through 1947.
Without going into dotail, in "Ti-Sil" or similar paints Drisoy A, ASV #4
and Ardol show up vell for the two years the tests have run so far. A de-
hydrated castor oil psint at 35% p.v.c. is showing objoctionable cracking '
fallure., We found that using Dehydrol as the bodied oil portion of the
SWP vehicle, or 40% of the binder, durability was satisfactory but there
is a tendency towards loas of gloss due to surface wrinkling if too much
conjugated oil is used.

Low p.v.c. paints following Titenium Pigment's pattern show
early film failure where sodium hydroxide and lime ncutralized oils were
used.
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Some specizl commenta should be added. The Department of Agri-
culture's conjugated soybean oil used 100% as the paint binder was very
poor. The Conjulin oils were not too good. Zinc-free paints with con-
Jugated oils show erosion. Special lead and zinc-freo paints look good
with some conjugated oils. For example, 100%Z ADM copolymer oils show
checking failure with conventional pigmentations tut none in the lead
and zinc-free types. Such a pigmentation would be 1.8 pounds Ti-Pure FF
to 35% p.v.c. with magnesium silicate or 50/50 magnesium silicate/Miperalite.

Unbodied Kelvitol gives a thin film, Kelvitol bodied to Z and to
Zs gives much more durable paints. Linogel gives thin films on oxpopure.
Ip general bodied oils out-perform parallel unbodied oils. P.E. soyp oils
lodk promising. i

{g) Porch Paints

du Pont put out an cxtensive new series of porch paints in Feb-
Tuary of this year, on the 45° fence and also on a board walk at the
Nowport laboratory. Ti-Pure R-610 is used alone and with various exr
tenders in a very wide varlety of vehlcles, and thess are compared with a
number of commercial porch paints.

The tests will be watched carefully and details discussed when
significant results appear. At the moment it appears that best gloss is
qbtained when all extender is omitted. Surfex is holpful in giving uni-
form gloss in one coat. Vinyl coatings are already cracking on the woed.

Soya lecithin used as 1% by weight of the pigment and included
in the grind gave marked improvement in suspension chgracteristics as
tested in several vehiclea. In several instances the soya lecithin was
effective as an anti-flooding agent. Alkyd vehiclos are generally superior
in glosa and tint retention.

{h) House Tests

Some of the house tests examined have been described in previous
reports which may be consulted for further detail.

X. du Pont House. Wilmington, Delaware.

The test painta on thia house vere discussed in detail in the
1946 report. The conventional "Ti-Sil" pigmentation is the cleanest and
brightest, better in the bodied oil vehicle than in the pre-war high oil
binder. When calcium carbonate replaces the magnesium silicate and total
vehicle to cqual consistency, therc is morc dirt collection. VWhen terra
alba is used in the same manner, the paint shows the loast chalking of the
group and shows bad stresking under the windows. A paint pigmented with
17.52% Ti-Pupe FF - 44% acicular 222 - #33 zinc oxide - 38.5% celcium cav-
bonate in OKO M 2-1/2 linsced cil at 403 p.v.c. shows streaked dirt coi-
lection not as bad as tho terra alba paint.

When R-200 TiOp, 18 used instcad of FF there is a distinct yellow
discoloration but this is not as definite as during our 1947 inspectinn.
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2. Tarring House. Newark, Delaware.

This house compares the conventional "Ti-Sil" pre-war paint
with a special, 40% Ti-Cal R 25 - 50% leaded zire - 107 magnesium silicate.
The- house was painted in June, 1946. Therc is a definite differcncq in
dirt collection, the FF paint being superior to the R 25 paint, and the
latter is more yellow in cast. '

3. VWood House. Newark, Declaware.

This house, painted in August, 1946, compares the "Ti-Sil"
pigmentation in a 3.75 pound oil vehicle (50% alkali refined linsced,
502 X viscosity bodied linseed), with a lcad-free 18.1% Ti-Pure FF -
39.4% 222-33 zinc oxide - 42.5% magnesium sjlicate pigmentation in the
full oil formula at 28.5% p.v.c., and the conventional "Ti-Sil" formula
(fnll oil vohicle). The "T1-Sil" bodied oil formmla is the cleanest,
not equalled by the “Ti~Eil" conventional formla or the load-froe paint
with full oil,

As usual, the National Lead Company, the Titanium Pigment
Corporation and the du Pont Pigment Division extended us every courtesy
and agsistance to make our inspection trip enjoyable and instructive.

MVL:AR M. VAN LOO

Dircctor of Paint Roscarch
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JUL 16 1348

To the Technical Information July 8, 1948
Mailing list: . ' :

Mr., Chapin's special report of the surrent status of
exposures of various extenders in house paints ls being distributed
to the Technical Information Mailing list because of potentiml gene
era)l interest. Many of the exposures have attained suffioient length
of exposure so that replacements can be made, when nscessary, with a
considerable deogree of reliadbility. Further reports will follow as
other extenders show final results. .

M. VAN 1LDO

‘e

’-9.7,‘

0007-SWP~044534

0007-SWP-000113903




Paint Research
July, 1948

-24-

#97 - Cont.

study of Chicago ratings discloses no trends from the normal in dirt.
Only one paint is in any way unusual: (1273) - "bis" bodled (1273) shows
a peculiar cheeking at Florida and rathexr heavy dirt at Chicage up to
one year, but cleaning up rather suddenly to as good a rating as the
others.

. A tesat was completed at 12427 S. Stewart Avenue, Chicago, on
a house which had been painted as a test job in July, 1944. The house
was in good condition, except for areas on the front and rear porches
where trouble with blistering had always been encountered. Thesc areas
were burmmed off, and the rest of the house thoroughly scraped, cleaned
with steel wool and spot-prirmed where necessary. Roegular Rex 450 Under-
coater, C 1488 B, was usced as primer over all. Areas on the east, south
and north sides wero top-coated with RB-2350, testing 4.25 pounds of oil
per gallon as against the regular Rex 471, C 1668 (supervised factory
batch), using 3.75 pounds of oil, which was applicd on the balancc of
the house. The painters, both semi-skilled, favered the RB-2350 as
slightly easisr brushing. There 1s no differcnce in whiteness, and gen-
eral appearanca ls good throughout, tut the special does show a slightly
higher gloss.,

Spreading rates were estimated on the basis of entire amounts
of each paint used, and ran rather low, btut uniform: 463 sq, ft. per
gallon for Rex 450, 470 for Rex 471 and 479 for RB-2350.

Porch and Floor Painty

Panels 12792 - 801 C and F and were preparcd for exposure during
the month. These comparo various Porch and Floor cnamels based on the
regular vehicles, (6173) and (4950)G, AV 170 and (2841)G, and specials
ineluding an alkyd combination of (4100) and (4103), also 15 and 18 gel-
lon length "A resin™ wernishes based on various oils. They will be ox~
posed 45° south at Chicago and Miami .
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97 - Cont.

Exposures 9246-75 C, F were oxanmined after approximately three
years' vertical south exposure at Chicago and Florida., The tests cover
Pittsburgh's Selscted Soye 0il CW (2035) in both Rex 471 SWP Gloss White
and Rex 375 Colonial Yellow., The coverage is very complete, as both
pro-way and bodied oil type formulas are used, and the soybcan oil is
subgtituted for linseed (2), for (48) and for all the oil, the CW (2035)
having been kettle-bodied for this purpose. Further, the same sort of
substitutions are tested in Rex 450 Undercoater, so that some soybean oil
appears in both coats. The variations are all minor, and general per-
formance of the soybean oil is good. One consistent trend, though slight,
is that of greater dirt due to the soya; this shows up more in the cases
where both coats contain the CW (2035). Erosion at Chicago is quite
noticeable but there seems to be no trend due to ths spcclal oil. In some
cases, there may bo alightly greater fading duo to the soya.

Exposurcs 10416-35 F, ¢ wero examined after approximately two
years at Florida, vertical south, and Chlcago, north and south, ALl are
cedar beveled siding, primed with Rex 450 Undercoater tinted gray to
aemphasize erosiom. Detailsa of oil replacements are too complex to present
here. Basically, both (48) and all o0il are replaced in Rex 471 SWP Gloss
White of 10-4-45 (bodied oll type, 50/50 rutilo/anatase Ti0,). The oils
involved are:

Pittsturgh's #200 linseed, as is, regular bodied and "bis" bodied.*
Pittsburgh's CW (2035) linseed, as is, regular bodied and "bis" bodied.**
Linsecd, 5-W batchos, linseed, as is, regular bodied and "bis" bodied.
(1273) sayn, regular and "his" bodied.

Cook's rew and bodied soya (separately and together, but not with
other special oila).

(3017) light Dehydrol, part and full replacement.
{2325) hoavy Dehydrol, for (48).

*Zalocted Linsesd **Salected Soya

Thore 13 vory little choice as to durability and not much more
ag to general appearance at any of the three locations, and the general
acceptablility of treated and selscted soybean oils is indicated throughout.
A study of all available past roadings shows that all Florida panels rating

appreciable dirt in early stages contained soybean oils, tut zlso other
soybean oils wore clean, and not all non-soya types were clean. A similar
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Paints were prepared for exposure to study the bahavior of
Myvoil 2, soybean oil molecularly distilled and stripped of 1ts sterols,
carotenoids and other ron-glycerides by Distillation Products Company.
The Myvoil was used to prepare (3316) and (48) (50/30/20 version). The

paints are regular SWP Gloss White formulations excopt that the (48) por-

tion 1s successively all linseed, RB 8557 50/30/20 linseed/(1273)/CW0,
RB 8558 50/30/20 lingeed, i1/CW0, (3316) regular and CTV 5007 80/20
{1273) /cWO, CTV 5008 80/20 Myvoil/CWO. Two additional bodied oils were
included; RB 8936 90/10 {1273)/CWO and RB 8937 75/25 (1R73)/(2325).

Panels 12914-29 CS, CN and F were prepared for exposure during
the month. The paints are a repeat of an earlier study of the usc of
bodied soybesn oils in SWP., The oils erc used for the bodied oil portion
of the binder and were supplied at 2,-2, bodies by Resin Rescarch under
the following designations:

New No. 0ld No. Description

RD 8474 OV 7027  "Bis" bodied soybean oil
8471 7628 505 bodied soybean oil
8472 7029 Catalyat bodled soybean oil
8475 CTV 584 80/20 (1273)/(140) bodied oils
8477 570  PPG SP 500 soybean btodied

Earller tests along this line vere painted out during winter
months at relatively low temperatures, amd especlally in tints showed a
tendency to hold dirt compered to all linseed paints: The nev paints,
whites and Genova Cream tints and including linseed paints, wore applied
under favorable drying conditions at this time, and will be repeated in
the fall at temperatures in the vicinity of 5C° F. Exposures will be
south and north vertical at Chicago and south vortical in Florida,

Panels 12802-55 CS, CN and F were prepercd for exposure durirg
the month. The paints represent alkyd type house peints medu from
vehicles submitted by Rosin Research, They werz appliod self-primnd,
over Rex 450 3WP Undercoater and a3 repaints over weathered SWP. (4106)
gave a paint which ned slightly sticky brishing while the other cxicri-

mental alkyds all preduced derfinitely sticky btrushing, The rcpuine pznels
will be exposed south vertical in Cnicago only, the others south and uerinh

vertical at Chicago and south vertical in Florida.
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#397 - Cont.

A house test was completed at 10508 S. Christiana Street using
basic silicate (National's 45 X):plus 414 leaded zinc for the lead and
zinc content of Rex 471. The zifc oxide was replaced on an equal yelght
basis while the lead substitutiops were on a volume besis. The f{inished
job looks excellent although the 'silicate-414 paint has a yellowish cast

compared to regular Rex 471. .

Warm storage tests have been in progress for approximately one
ear to check the gramulation tendemcies of Octoatse, Hexogen, Narhthsnate,
X-507 and D-121 lead driers in pre-war and bodied oil SWP formutations.
The driers as listed wers introduced on an equal metal basls, equivalent
to the lead content of each formulation,

1. Lead Octoate {24% metal)
Frederick A. Streseu-Reuter, Inc.

2. Lead Compound X-570 (28% metal)
(Non-naphtheaic; made with vegetahle oil acids)
Nuodex Products Co. )

3. Lead Bexogen {24% metal)
Advance Solvent and Chemical Co.

4. Lead Naphthemate (10% motal)
Stock sample (4250)

5.. Nuodex Compound D-121 (24% metal)
Candition of SWP Ssmples

Grapulation at

Batch Formala _ Lead Drigy Used § Months 10-1/2 Months

OF 137 L  4-8-42 Lead Naphthenate (4220) oK 0K

0J 133L " . Octoats (24% Pb) oK Very slight

oF 134 L " Hexogen (24% PDb) 0K Slight
03 135 L "  Compound.X-507 & oK !
oJ 1821 " Compound D-121 - Slight (9-1/2 Mo.)

OF 136 L  6-15-48 (4230) oK Yery slight

o 100L " Octoate (24% Pb) OK Consideratlc

0J 102 L " Hexogen {24% Pb) oK Consideralle

o 101 L " Compound X-507 K ov.

0J 185L "  Compound D-121 - 0K (9-1/2 ¥o.)
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Mr. E. W. Fasig and Mr, Van Loo inspected the panel end/or house
test.s of the National Lead Compafy (basic silicate white lead house paints
only) end the Titsnium Pigment Cq‘}'pontion at Sayville, N. ¥, and of tho
3u Pont Pigment Division at Viluiagt.on, Delaware. A Toport was preparsd
snd distributed. :

'

Exposures 10518-39 €S, Qi and F were oxamined after two ycars'
sxposure south and north verticalfat Chicago and south vertical in Florida.
The paints involve studies of basic silicate white lsad (both National and
Eagle-Picher) whore besic silicate replaces (1) lead sulfate at cqual
volume, using XX 503 zinc oxtde for 412 dry, (2) replacing basic carbonate
white lead in e conventicnal 30% lead ~ 307 zine -oxide - 158 Ti0; - 25% ox-
tender top coat pigmentation. Basic silicate wsa also substituted for equal
volume of lead carbonate in Rex 45Q and in MW-40l zincless primer.

The Chicago panals sre difficult to ovaluate because of the gen-
eral cleanness even on the north. The principal failure is erosian. The
SWP top coats made with basic sulfate white load are the most promounced
in this rospect. In goneral the MW 401 primer is Inferior to Rex 450.
National's 45-X basic silicate white lead gives poor results in MW 401.

In tho straight top coat comperisons, there is very little choice ss teo
the specisl materials.

The Florida panels are much more varied in regults amd the major
conclusions must be based on them; this applied to dirt as well as filnm
integrity. Rax 471 withRex 450 normally looks bad in this series because
of a spotty surface flaking (poor clean-up). Eagle~Pichor’s material al-
mogt invarigbly cleans up without this prolonged spottiness, tut vhile
National's is just as clean in some cases, it {s no better than thc regu-
lar in other capes. Both show a "yellow" film, however, and are not satis-
factorily white. The only cases of serious failure (more than a very slight
microscopic cracking) are found on paints which comtain Bagle-Picher and
National basic silicate substituted for the besic sulfete content of the
leadsd zino oxide normally contained.

Hezo egain basic sulfato wvhite leoad shows up poorly whem substi-
tuted for the BCWL normally contained., Paints in which the basic silicates
have been used to replace tha BCWL contimue to perform equally woll with
the standard SWP. This difforence in performance mey possibly be ascribed
to the use of a pure zinc ( XX 503) in the first case and a co-fumed loaded
zinec in the second.

In the Florida oxposures MV 401 is only very slightly inferior to
Rex 450 and the silicates in MW 401 are cquivalont at this inspection te
BCWL.
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May, 1948
13-
#37 - Conmt.
RB 8557 ~ Regular (48) based on 100% (44).
Body - 50"
AN, -6
Color- 8

RB 8558 - Special bodied Myvoil #2

Body - 51"
AV, -7
Coler- 8-9

The paints made with the Myvoil liquids were similar in brush-
ing, flow and drying properties to the regular SWP batches made with
standard oils CTV 5007, regular (3316), and RB 8557, regular (48). Addi-
tional paints arc to be made on a tint base formulation to be exposed
along with the whites at Chicago and Florida.

SWP_Gloss White (Bodied 0il Tests)

Bodied 0il  Viscosi 3 Drying Time Brush-
Batch Undor Test Fresh O'Nite Sot-to-tpuch O'Nite ing Flow Gloss

983 L Std. (48) 20" 200 5 hr. 40 min. Good Good; Good Gogd

(all 1in- slightly
sced) ) froe.
980 I RB 8558 19.2" 27.4" 4 hr. 18 min. " " " Good ~
979 L. RB 8557 1en 211 4 hr. 15 min, " " " "
984 L (3316) 2.2% 28" 4 hr. 13 min. " Good # Fair
981 L. CTV 5007 18" 21.8" 4 hr. 15 min, " Good; Gooed ~ Fair
slightly
free.
982 'L CTIV 5008 1o 22.6" 4 hr., 35 min, " " " "
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May, 1948

Plant grinding trials have been made to evaluate R. T. Vander-

bilt's Nytal #300. This material was substituted for the extender por-
tion in SWP White and tint vYage formalas.
using 20 F and the 2201/2203 Metronite/Carbola Talc combinationm.

One mixer was made using each extender and an aliquot part of

Referonce tests were made

the paste was reduced in the laboratory to check the characteristicg.
Results are tabulated below:

Paint Charagteristics

Rex Date Inert Pipment Mill Rate Grind _Viazc. Gloss
498" 5-21-48  2201/2203 3-roll 257 GPH  OH 45" + Low
B " 20 F : " 240 OH 51t 4+ M
" " Nytal 300 - CW 2748 n 240 1-1/2 B 3M  Good
465 5-26-48  2201/2203 Z-roll 257 GHP 1-1/2 H 28"  Good
» " 20 F " 257 1L H 38,8" Fair
n n Nytal 300 - CW 2748 n 280 2H 220 VG
471 5-24-48  2201/2203 Premler 330 GHP 1H 24.6" Fair
" " 2 F " 330 /2 H 235.3" Low-
" " Nytal 300 - CW 2747 " 300 1-3/4 B 20.4" Good

Summarizing the above teats, it may be concluded that Nytal 300

is easier to grind than either of the reference materials.

The Paint Re-

search Report for April, 1948 reported results of similar tests made in the
laboratory. The low consistency characteristics of Nytal 300 would exclude
an acceptance of this material as a direct altemate for 20 F or 20 L.
Micro-

scoplc examination shows Nytal 300 to have a crystal structure similar to

The coarse particles are not
a3 comrse, while the fines seem to be almost complstely absent.

could be used with a amall portion of high comsistency oxtender.
20 F except that it 13 more uniform for size.

It

The Resin Research Depertment has sutmitted the following bodied
oils for evaluatiop in SWP Gloss White.

CIV 5007 -~ 1 part (140), 4 parts (1273)

Body - 50" G-H
AV. - 8.5
Color 6.7

CIV 5008 - 1 part (140), 4 parts Myvoil #2

Body - 50" G-H
AV, - 4.4
Color 5.8

(Cont.)
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A final report was written on exposures 6241-4 C, Cof., exposed
53 months at Chicago cnd ot Coffeyville, vertical south. The pcnels test
W 2063 sufflower seed oil in paint S-71-B-25 sent us from Clevelcnd Tech-
niccl Service. The control paint (not applied in the usual 1/3 guide
menner) is regular Rex 471 of 10-27~41, while S-71-B-25 is the scme vith
211 the (5091) replaced by W 2068, The paints are tested both cs 2 coats
self-primed (first coat reduced) and over Rex 450 Undercocter. The group
represents ¢ very unusuel exemple -of variation in performance between
Coffeyville and Chicego exposures, showlng a complete reversal of dure-
bility. The safflower tests are relatively very poor at Chicago due to
eragion znd subsequent crzcking, while ct Coffeyville the sefflower shows
up much better then the regular, vhich shows very bad checking and crack-
ing. Rex 450 priming gives consideratle improvement. Since the peorest
showing of the sefflower pcint is at least a8 good us the poorest showing
of the regular paint, we must consider it to have possibilities.

Some time was spent in preparmtion for o talk by M. Van Loo
before the 25th anniverscry wmeeting of the Division of Peint, Varnish and
Plastics Chemistry of the Americen Chemiccl Society, on the subject,
"Twenty Five Years of Paint Testing."
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Group 2 {a). Not satisfactory, primarily because of low durability.

8 dry Chine Clay Southwerk Gilder's Whiting
2500 Suspenso Whiting YR!" York Ground Limestone
2247 Atonite "A" York Ground Limestone
1817 Surfex A.S.P. Cluy #1
3 dry Silicz Smoke A.5.P. Cley #11
10 dry Lesurite A.8.P. Clay #4

Group 2 (b). Not satisfoctory, primarily because of fading or dirt.

2077 Celite 1989 Microne Tale (0.K, in later
stages)

213 Blenc Fixe 2198 Georgic Clay

CW 1875 Micrenized "E" Grade Ground Limestone

H.Q.A, Asbestine

§99 Barium Cartoncte 1194 Ground Limestone

Group 3. Unsatisfactory

306 Barytes Mumimm Flake #5 1246 Sompstone
{(Color very hed.

566 Mineral Fhiting but performance
feir.)

1822 Tzlc Dust
(Ditto)

Panels 6138-49 C, Cof, were examined nfter cpproximately 4-1/2
years at Coffeywille ond at Chicago, vertical south, ceder beveled siding.
The main interest was in zincless primers and top coats. Titanium Pigment
Corporction's MW-401 zincless primer used with two special zincless top
coats shows good durability under Chicage conditions (erosion the mein
failure pattern) but poor durability ot Coffeyville and serious dirt col-
lection., When tinted, these zincless top coats arp definitely inferior
to orthodox white formulas tinted (disregerding regular tint tases) in
both durability ond appearence. These specicls consist of BCWL, magnesium
silicate cnd Ti-Pure 51 in ¢ resin-modified vehicle, with one of the two
carrying about 8% mica, which gives little if any cdvantoge.
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A comprehensive report was finished during the month covering ail
exposures on house peint extenders. Only the highlights can be presented
here. Most of these tests cre at two locations, on the usual cedsr sidirng,
znd represent 100% substitutions by volume of nearly cll recognized ex-
tenders in both pre-war and bodied oil type formulas. Undercoaters, all
Rex 450, are tinted gray under the whites end white under the Slate znd
Colonial Yellow tints, to emphasize erosion. Bxposure times range from
17 months (2 summers) to nearly 4 years, practically all the more comnonly
known materials being in the longer exposure category. Following & classi-
fication used in the Report of Investigations for December, 1946, which
wus based on much less concluaive data, the extenders are rated as shown
below, We are necessarily omitting some special nbtes having to do meinly
with more or less conflicting results at the two locotions Lnvolved.

Group 1 (&). Satisfactory in all respects.

20 L, 20 F, 20 MSX Pyrax B (poor grinder)
2203 Cerbola Tale Pyrax HP (poor grinder)
2201 Metrolite BXXOX 1179 Water Ground Mica (7 to 10%)

(if used with 2203 dry)

Group 1 (b). Satisfactory, but short exposure, durability
not fully established.

Asbestol Filler» Ooolitie Calcium Carbonate*
Fibrene C¥* ' Cook's Sno~Float Whiting¥
Warm Springs Telc* Talc #41

Velvatone® Talc #42

Royel Talck Tale #49

Micro-Nite* Tale RC-50Q

*Thege items might be considered for Group 1 (e), 28 Tecently reported.
Florida results at 2 years show all of them in good condition,
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The R. T. Vanderbilt Company submitted a sample of Nytal #300
magnesium silicate to be eveluated for general performance im SWP. This
inert was compared with regular 20 F on an equal weight basis and the
paints checked for grinding time, viscosity, flow, trushing, etc.

As indicated below, two runs were made. In each run Nytal ,300
was found to be sasier to grind than 20 F. The Nytal #300 batches were
somewhat low in body, but the peints had good brushing, flow and gloss
characteristios. Based on these initial tests, it appears that a small
amaunt of g high congistency extender msy be required to equal the body
obtained with 20 F dry in SWP. K. T. Vanderbtdlt are now planning to
supply the Chicago plent with 900 pounds of standard good color Nytal
#300 for a plant batch of Rex 471 and 2700 pounds of Nyteli #300 which
is slightly off color, to be used in SKP tints.

Nytal #300 in SWP
Grinding Viscogity #3
Batch Inert Timg Grind Fresh 0O'Nite Brushing Flow (Closs
0J83L RF 7' 20" 2 B 24n 34" Good Cood  Good
0J 831 L Nytal &' 10" 38 n R1e Slightly Very Very
#300 free good  geod

OJ 830 L 20 F gt 35n 2-1/2 B 30" 31.6" Good Good Good
Repeat

0J 831 L.  Nytal &' 10" 2-3/4 §H 20" 20.2" Slightly Good Very
Repeat #300 free good

The Chicago Varnish Department sutmitted a sample of Dorwart and
Sona’ 80/20 Soya/CWG bodied 0il for comparison with a sample of (3316) in
SWP. The paints wers checked for brushing, flow, drying apd gloss char-
acteristics. The sample made with Dorwart end Sons' oil was high in body,
short in flow and somewhat slower in drying.

Pain{ Viscosity Drying )
Bodjed 011 Fresh O'Nite Brushing Flow Gloss Set-to-touch C'Nite

0F 828 L  (3318) 25,4" 30.4"  Good Good OK 6 hr, 55 min, Good

0J 829 L Dorwart and 47" 54" + Sticky Short Low 7 hre § min. Good
Sons' 80/20 1/8 eup
Heat Bodied
0il.
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Comparative label annlyses plus weight per gallon peasurements
on samples of competitive house paint, undercoater amxd top costs, reveal
that wide differences exist between the products being offered by the
various manufacturers. du Pont, Devoe, Pittsburgh, National Leed, znd
Sherwin-Williems are compared.

Undercoetersg

Lead contents range from 3-1/4 to 4-3/4 pounds per gollon,
with the exception of Pittsburgh undercoster, which carries no basic car-
bonate white leed, znd only 1.20 pounds basic sulfzte white lead. Zinc
oxide is present as 10% of the Sherwin-Willioms pigmentstion end as 36%
of Pittsburgh's pigment. Natlonal and Devoe use resin in the vehicle
but no zinc oxide. du Pdnt use neither resin nor zinc oxide. Ti0, ranges
between 1,0 2nd 1,5 pounds per gallon in ell peints. Magnesium silicate
Plus other extenders range between 2-3/4 to 4 pounds per gallom of peint.

Flaleh Coatg

Finish coats present a somewhat mors uniform picture thun do the
undercoaters. The lecd contents very from 1-1/2 to 4 pounds per zallon,
with the average about 2-1/4 pounds. 2Zine oxide varies froam 2 to 3 pounds,
and titonium oxide veries from 1 to 1-7/8 pounds per gallon. Magnesium
silicote contents range from 2 to 3-1/2 pournds per gnllon.

Vehicles with controlled penetration propertiss are used by
Pittsburgh, du Pont end Sherwin-Nilliams. Devoe's paint is intermedicte
and Natlonal's Dutch Boy House Pcint performs as though it were nn all raw
‘0il vehicle.

Compering the peints for opacity it was found thet du Pont and
Devoe are substantially low, with Natiomal, Pittsburgh, cnd Sherwin-Willizms
all about equal. Draw-downs of esch of ths products show all the competi-
tive matericls % be low in gloss. This wos protebly due to poor dispersion
since 211 rated O Hegman as compared to 2-1/2 H on SWP. Brush-outa on woed
confirmed gloss observations on the drew-downs,

Coxparative compesiiions of both undercocters end top coects based
on lebel snelyses are shown below:

v bt s -
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Comparative Anzlysis of House Pnint Undercozters
Expressed as Pounds of Ezxch Material per Gallon

Weight per Gallon
Pigment

ECWL

BSWL

Zine Oxide

Ti0;

BaS0,

NMg. Silicate

Total pigment

Vehicle
ILinseed 0i1
Soya
Tung

Total 041
Resin
Varnish

du Pont

13.47

3.58

<96

3,42
7.96

?.78

2.76

4.75

1.42

9.49

1.82

e

1.82
«99%

90

Drier and Thinner 2.76 1,55

#Varnish is shown on label.

50%

3.26

96
2.2%

9)”
s |

2.17

2.49
.19

1.94

Pitts~-
burgh

12.74

1.20

2.26
1.20

2.8
7.52

3.48

3.48

1.78

SWp

Rex 480
Card 24

14.60
3.74
.50
«90

1.17

2l
3.0

2,02

1.09

5.33

2.13

solids is assumed.

SWP Proposed

Revision
RB 2277

14,26

2,37
1.20

1.23
1.17

8,78 -

2.02

1.09

3.38

2.13

n o m————
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Comparative Analysis of House Palnts

Expressed as Pounds of Each Material per Gallon

Weight per Gallon
Pigment

BCWL

BSWL

Zinc Oxide

Ti0,

Mg, Silicate

Lead Titanmate
Total pigment

Vehicle
Lingeed 011
Soya
Tung

Total oil

Drier and Thinner

: Rex 471
du Pont National Devoe Pittsburgh Card #48
14,37 15.20 14.33 14,00 14.80
2.17 1.22 .59

1.61 1.92 1.44 1.54 1.55
2,94 1.95 2,66 2.85 2.88
1.04 1.75 1.28 1.85 1.47
3.35 1.95 2.11 2.16 2,94

—_— — 48 —

8.94 9.74 9.18 8.40 9.41
1.58 4.37 4,54 3.72 2,22
2,06 1.18
.29

3.64 4.37 4,54 3.72 3.89
1.80 1.09 .62 1.69 1.70
826  4l.15 $1.12 92€ 98¢
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In the December report »e reported on a fundamental investiga-
tion that wns started to determine what properties of heat bodied oils
affect the flow and consistency of paints. In connection with this
prohblem, samples of (48) prepared by the methods as listed in the Decem-
ber report were mede lnto paints. These peints were initially checked
for brushing, flow, drying ¢nd viscosity, and wers then pleced in stor-
age for a future check on sfter-bodying temdencles. These painta have
naw been checked after storege for a period of 10§ days,

SWP Rex 471 Using Various (48)'s
Extender: 4 Parts 20 F - 1 Part 2201 Dry

Viscogity — #3 Orifice

28 1056 : Brush-
Batch Fr Dey 4 7 s Deys Set-to~touch 1 Flow
464 L 21.4" 22" 26.4"  29.68" 34" 40" 6 hr. 15 min, Good Good
(48) #1
465 L 29 %6 36.8 36,6 43 56+ 5 v 45 " Good - Good -
(48) #2
466 L R9 37 4R.4 &0 56+ Too 5 » 1§ n Fsir Feir
(48) #5 hvy
467 L 43,4 54.4 6l.4 60 + Too * 5 n 10 " Sticky; Fair +
(48) #4 hvy poor.
468 L 35 4348 45.8 44 54.4 " 5 # 'sz§g n  Foir + Frir +
(48) #s
469 L 29 36.8 41,2 43,8 51.4 ¢ & ® x5 n  Good Good -
(48) #
470 L 38 47,2 £0.8 - 53.4 51.8 " 5 n 35 » Foir+ Foir +
(a8) #7
471 L 42.8 52 62 58,6 68+ " § " 45 ©  Fair Fair +
(48) #8 '
472 L 27 8Ly8 33,4 . 33.6 46,2 55+ 5 » 45 " Good Good -
(48) #9
47 L - 35 44,6 48 48.9 55,4 Too § " 45 " Fair+ Fuir +
(48) #10 hvy '
474 L 27 30 38.2 43 4 57+ 5 » 45 n  Good Good -
(48) A1
475 L 27 - 29,4 53 . 34.6 40 43 g " o5 v Good Good
(48) ola drum
476 L 20,6 21.6 2% 24 28,2 303 £ r 30 n Very Good
(48) New drum good

A1l botches had good through dry, with slight teck.
All batches had good house paint gloss.
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The Resin Research Department has submitted a number of alkyd
varnishes during the past few months for evaluation in house paint formu-
lations. This investigation was held up from time to time due to pressure
of other work, but we have now completed the initisl tests, A number of
peints made from these liquids will be exposed this spring., Due to the
wide range in body between the various elkyds, & considerable number of
the experimental paints were too high or-too low in body and had to be
eliminated, In several cases the paints were short in flow, while others
were high, Paints using the following alkyds were selected as being feirly
satisfactory for body, brushing, flow, ete,

Characteristics on Alkyd Vehicles

Resin Gil Body A, V. Color

RB 4259 {V 15012) Alkyd (44) and (2273) Z 4,5 9 +
RB 4828 (v is777) M (2182) E 5.2 8
RB 5135 - P.E. Phthalate (1273) v 4.0 6
RB 4825 - Dipentek (m182) Y- 5.0 12
RB 4624 - " (2245) Y 4.0 12
RB 4257 (2159) Type Alkyd (2182) and (44) BR-5 4.2 -
RB 4679-80 - P.E. Phthalate {4015) v 6.2 9-10
RB 4826 CV 5057 Alkyd (1273) T 4.4 7
RB 4256 (4108) " (1273) and (44) i 5.6 10
RB 7424 ~ " cwW (1999) "2y 7.9 11
RB 7429 - n . 75% CW (1998) x 10 -

25% Soya F.A.
RB 7430 - " 50% CW (1999) Vv 9,5 -

50% Soya F.A. ,

'Up to the present time we have not developed an alkyd or semi-alkyd
paint that has optimum bmahing, flow, and drying characteristica for a paint
of this type.
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10Q% ggg' House Paints
Viscosity = Brush-
Bate Pigmentation . P.,V.C, Fresh 3 lio, ing Flow_Gloss
408 K KB 4257 1403, 412, 18 dry 1% 26" 26,2 81, Good Very
sticky good
409 K v 15751 n " n” n 27" 48" n 1 n
410K RB4258 " n v " 24,8" 32,5" " Fair "
414 X KB 4259 " "o " 29,8" 37.4" Good Fair +
415 K KB 4824 " noox " 25" 40.4" " " "
416 K RB 4825 " L " 27.2" 39.8" Sticky Good "
- 3 Mo.
452 KRB 4257 " ## 362 16.,2" 27.8" Fair Fair Good
S Mo,
453 K ¥V 15731 " w o n " 14" 21.2" Good " Fair
5 Mo,
454 KRB 4258 " L " 14,8" 23" Fair " Good
Semi-Allyd House Paints
‘ Viscosity Brush-
Batch Alkyd Pigmentation P.V,C. Fresh 24 Hr. {ing Flow Glossg
601 L RB 7424 412, 1403, 2307, - 29,8"  34n Sticky Good Very
2188, 16 dry good
602 L RB 7429 W - 2g" 34" n " n
603 L RB 7430 n - 2gn 33,41 " Sl. Good
short
608 L (4108) " - 25.4" 291 S1. " Very
sticky good !
607 L 100% 412, 1403, 18, - 29" 33.8" Sticky Very Good
RB 7424 1895, 20 MSK, 2307 goolt”
158 1 (2) -~ (48) 20 F, 1403, 412, - 32n - Good Good Good
18 dry.
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In cooperation with the Cleveland Technical Service Department,
semples of various nagnesium silicate pigments were examined under the
microscope to correlate plant experience in usage of these materials with
their particle size and shape. The ssmples in guestion were as follows,
with the Cleveland plant experience noted:

(1) 20 L of 7-17-46 Plant experience good.

() AW 82 of 8-26-47 Plant experience very bad; hard to grind,
(3) AW 82 m 2-16-48 -

(4) AW 82 " 2-16-48 Better than (2); not as good zs (1).

(5) Special 20 F superfine No tests completed.

Photomicrographs show sample (2) to contain a high percentage of
large groupings, many as lerge as 200 microns. Sample (1) is uniformly
fine, with no acicular particles longer than approximetely 50 microns.
Samples (3) and (8) above are intermediate between (1) and (4) with a tend-
ency to be more similar to (2) which has caused trouble in production,
Sample (5), the superfine 20 F special, is similar but inferior to sample (1)
20 L of 7-17-46. Further improvement ig required before either AW 82 or
20 F special will be equal to the old 20 L, '

In view of the difficulty in grinding AN 82 megnesium silicate
for house paints, the exposure tests on extenders have been reviewed once
more, So far g8 durability is concerned there seems to be no reason to
Tate 20 F or AWSZ2 above the 2203/2201 blend. These exposures are 3 yeers
and 9 months old, Within the limits of mvaillebility it is recommended
that the order of preference for these materials be besed on their com-
parative ease of grinding, namely 2201/8203, 20 F Superfine, end AW 82 in
that order.

In the interest of improved performance it has been recommended
that the zinc oxide content of SWP tint base bs returned to the 33% level
which it occupied prior to the severe pigment shortage period. Aa long as
a dollar pigment cost 1s imposed as the limiting factor which would stand
in the way of the return to 35% zinc oxide it ip proposed that this move
be made at the expense of the besic sulfate white lesd by shifting from
35/65 leaded zinc oxide to an appropriate blemd of 414 and 511 dry. . '

Panels 6812-5 C, Cof, were examined after 44 months, vertical
south, at Chicago and Coffeyville respectively. fThe paints are Rex 317
Family Paint Cream, reguler of 11-7-41, versus a special using 1/3 each
of Cryptone MS-130/lesded zinc/extender. Better tint Tetention was sought,
baged on previcus good results with MS.130. Though the group of panels
was small, it is an intensive test, and several veluable indications
resultedt

000‘1-5“?-—044552
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1. Chicago versus Coffeyville exposure. MNS-130 looks comparatively bet-
ter ot Coffeyville, becruse Chicago exposure emphasizes its erosive
tendencies. Any tenderncy to hold better color was completely counter-
zcted at Chicago by ¢ deep eroslon which left s "atreaky" appecrznce;
even at Coffeyville, MS-130 was superior im color only in the earlier
stages. Both places seem to show, however, that MS-130 resists check-
ing cnd cracking better thzn the low-cost lead-zinc-extender formulc,
znd is at least es good in clean-up.

2. Self-primed versus Fex 450 Undercoater. A tremendous improvement
results with the latter. There is some indication that the MS-130
type does better than the regular when the switch to self-priming
is mnde.

The exposurc series 9632-7, 9647-8 znd 9861-2, testing various
pigment and vehicle changes in Fex 69 Porch and Deck Gray under several
conditions, wus given = complete final eveluation, Since this series con-
sists of three pasrts, of two to six penels ecch, exposed at Chicago and at
Floride for different times, corplete data on the exposure conditions would
be too long to include hers, Houghly, the conditlons consisted of (a) 2-coat
self-primed work on 8" x 24" yellow pine panels exposed 45° south at Chicago
for epproximately 2-1/2 yezrs, {b) the same paints on steel, 450 at Florida
for 7 months, znd (c) the scme peints tested in the Weather-Ometer for 3000
hours. The most outstznding genersl results were: (1) grest improvement due
to the use of titanium-calcium 25 zgaingt leeded zinc-extender in resisteance
to cracking end peeling on yellow pine, end (2) the very peor showing of
CHEB-0292 "coal resin" vehicle, which chalked extremely end flaked cway, in
spite of some promise in the esrly months due to upususlly good gloss.
Minor differences end equivelent performances may be listed as follows
(thus mentioning all tests involved):

{a) CUR-139 and CVR-157 tzll oil linseed veriations are tested cgainst
(4860)E eater gum-Dehydrol vernish, both with the lended zinc and
titanium pigmentations, znd there is a slight bub consistent trend
in fevor of (4880)E.

{b) The titanlum type formulas tested included:

Titanox RC - Atomite - minerzl whiting.

Ti-Pure R-610 - Atomite - mineral whiting.

Ti-Pure R-610 - Atomite - Liultifex MM,

Ti-Pure R-610 - licro Velvsn.
There cre some differences in perts of the test set-up, but no

clear indicctions. The last named is slightly best on wood {Chicago),
while RC seems somewhet inferior in seversl cases,
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(c) Floride tests, being or steel only, are of secondery interest, but
there is (2) & very definite superiority of the lead-zinc type in
resisting rust, and (b) at least one clear-cut esse of (4880)E
surpassing the tall oil vehicles in rust resistence,
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Two factory batches of SWP were made on the proposed formule
0J 573 L (see January repor:, page 13) using 20 F as the inert in the first
batch and 2201 dry and 2203 dry in the later batch.

Formuls
QJ 573 L Inert Used Sizp To Wte A Wb, Viscosity - #3
Rex 471, C 278 B 20 F dry 900 gala. 14.80 14,97 30 seconds

Rex 471, C 298 B 2201 dry
2208 " 1800 gals. 14,80 14.82 30 n

A gallon sample of Rex 471, C 298 B was sent to Cleveland for their
inspection. The two production batches compared quite favorably for brushing,
flow and drying charncteristics with our present SWP.

. Panels 12472-87 CS, CN, Cof. and F were prepared for exposure south
end north vertical in Chicege, and south varticol in Coffeyville and Miami.
The paints include SWP White and Celonicl Yellow paints carrying & percentage
of soybean oil in the vehicle. Rex 471 and Rex 465 are exposed with all
linseed binder, with 19 gallong (40%) of (3518), and with the whole binger
replaced with AVM 14 aend 15, P.E. soybean esters. To check dirt collection
properties the paints were dried at temperatures between 45 and 50° F.

Panels 8430-8 F were exzmined at 3 years' Florida exposure, vertical
south, These are on cedar beveled siding, prized with Rex 450 Underconter
tinted gray. The Chicago tests, at 42 months were given a supplementery
examination. The paints teated cre New Jersey Zinc Company's "proposed post-
var house paints" and were supplied by them, The p.v.C. is approximately 35%,
with weight per gallon 14.5 pounds, end oil content 3,6 pounds per gallon.
With one exception, the vehicles are alike, with 16.5% by weight of Alinco
2-5 bodied oil, 49.5% raw linseed, ond 31.7% mineral spirits. The exception
uses "Bodied Varnax" for the Alinco oll. The pigmentations are:

Paint No.  Ti-Pure R-200 Lieegighgegg  Mice  Asbestine Albelith 11
1 15.0% 47.0% 10.0% 28.0% - .
2 n 55.0% - 30.0% -
L3 " " 10.0% 20.0% -
4 " 62.5% " 12,58 -
5 - 35.0% 15.0% - 50.0%
6 15.6% 55.0% 10.0% 20,08 -

(As #3% exvept "Bodled Varnex")
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Both locations, especially Chicago, show poor appearance due to
"show~through® of the gray primer. The erosion of the lithopone scmple
mekes it outstandingly poor. Shallow "surface flaking" is a bed feature
on ths Florida test; 1t secems to de considersbly alleviated by the use of
mica., The SWP guide, with 12% besic carbomate whits lead, did not show
thig fnilure. It is diffiecult to show a trend, because both the high and
low leaded zinc samples are ameng the pocrer in durability, The "Bodied
Varnex" sample iz definitely good at Florids, but poorest {except litho-
pons) st Chicago, perhaps dus to cracks in the "velleys," as hrush-marks
ere heavy. The (hicago location might promote this failurz beczuse of the
eroding tendency. Peint #1 seems slightly below average in durebility,
both locationa considered.

Exposures 8714-32 C, F were retired and reported after 3 years'
exposure, vertical south, at Chicage and Florida. All panels are cedar
beveled slding, primed with Rex 450 Undercoater tinted gray. The pwpose
of the main part of the series was to determine the optimum leed concentra-
tion for a modified oil conservciion type of formula as expected to be uazed
in "Post-War" SWP Gloss White. The results, in general, were unsatisfactory,
probahly due to three factors: (a) unsuitabls p.v.c. for the formule type,
(b) poor drying conditions when painted, and (¢) poor control of film thick-
nesg. The information obteined, obvlcualy not as expected of a "ladder”
type test, moy be given briefly:

Group I, Lead content varied O to 35% in 5% steps, zinc oxide held at 30%.
Erosion very bad at Chiecsgo, Florida feilure light. Practically
identical performanca of all paints, except O% lend shows def-
initely more fallurs at both locations then 5%.

Group IX. Lead content 0 to 20% in 5% steps, zinc oxide varied 33 to 36%.
(In both I and 1I, Titenium content varies to give constznt
opacity.) Almost exactly sams performence as Growp I, but in
this case 1t is only the Florida tests which show ths peculiar
inferiority at Of% lead, .

Group III I(ooaely related series testing Titcnox RC agoinst RC-HT end C
1271 dry) in the scme type of formula., 1271 stands out for
clean sppearance at Florida, tut 1s obviously supject to
erosion. Both RC cnd RC-HT show much more durable films, but
especially sarlier in the test tend to collect dirt.

Purther work has been carried out to establish a house pzint formu-
lation based on the use of polyallyl esters of linseed and soys that would
be less subject to wrinkling than the formulations reported in the Monthly
Report for November, 1947, page 17, The polyallyl esters of linseed,
RB 6034 and RB 7686, and the polyallyl esters of soya, RB 6035 ~nd RB 7687,
were used only to the extent of 10 gallons per 100 gallons of paint in
Rex 471 and 15 gallons per 100 gallons in SWP Woodland Brown,
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The lower gzllonage of polyallyl esters reduced the wrinkling cs
compared with the ecrlier tests. However, we have not been chle to elinm-
inate this wrinkling condition even with the lower gellonage cnd eny fur-
ther reduction would not warrent its use, An effort will be mode to
reduce the wrinkling further by the use of Drisoy B in place of linseed.
The peints ere to be exposed «t Chicago and Floride in the necr future,
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97 ~ SWP 471

On request from Clevelund a revision was made of the SWP Closs
White formula to use a higher poundage of titanium dioxide with a mini-
mum amount of leaded zinc and lead. Four formulations, including the
Ti-Sil pigmentation, were proposed:

Basic Sulphate Added
Paint Tics Zinc_ Oxide Mnite Lead Inert Lead Pigment
0J 529 L 154 32.5% 17,5% 35% None
0J 530 L 15% 30% 16.2% %6.3% 2.5% Tribase
0J 531 L 15% 32,5% 17,55 32,5% 2,5% BCWL
0J 532 L 15% 32.5% 17.5% 32.5% 2.5% Tribase

The four formulations compare in cost with current and earlier
SWP formulas as follows:

Costs of Costs of
1-9-48 1-9-48
Formula 0J 529 L 316,89 Formula 1-19-45 Card #41  3236.28
" 0J 530 L 217,70 " 8-16-43 " #37 243.82
" 0J 531 L 221,84 " 7-19-40 " #26  291.45
" 0J 532 L 225.70 n 9-5-35 » A7 337.34
n 7-29-47 Card #47 229,47 " 12-5-87 - - 339.18

The four formulations will be sxposed at Chicago and Florida
this spring. Our experience with Tribase is very limited, and 1t was used
only in the hope that the reactivity introduced by 7% of basic carbonate
white lead would be matched by 2-1/2% Tribese, with a saving of 5-1/2€
per gallon, It was decided that for the immediate future a formula besed
on the following pigmentation should be approved for SWP.

Pigmentation

Proposed SWP Gloss White - QF 573 L 20 F dry - 300#
1403 " - 150#
412 " -~ 450#
18 "o 60#

Present SWP Closs White, 7-29-47 20 F dry - 2904
1403 " - 136#
412 " . 480#
18 voo- 70F

The proposed formula, 0J 57% L, is approximately 2-1/2¢ lower
in cost than the present.
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A rather extensive investigation has been made of the possibili-
ties of using dehydrated castor for a portion of the oil in SWP. Various
tests have been made by introducing the conjugated oil as (2325) and (3316)
and checking the films for frosting and wrinkling temdencles when exposged
to heat and ultraviolet light. '

Frosting and Wrinkling

en..008 dnch film in arc
1. Rex 471 (all linseed formula) ' Trace
2, " " (5gal, (2325)/100 gels.) Definite to slight
3, » n (10" I T Bed
4 * " (A5 LD Very bad
s. » » (19 LD Very bted

Other tests were also run on paints made by introducing the
conjugated oil &8 part (33516) and part (25_25).

Gloss on 008"

Bateh Bodied 041 Coniuggted 041 film inere
0F 580 L 19 guls. linseed (48) None . Good
oJ 561 L 19 gals, (3316) 3.8 gals. Good -
oJ 562 L 51?-1/2 gals, sne; 5.0 " Fair
1-1/2 » - (2325
oJ 663 L él& gals. 43516; 6.2 " Fair -
3 n - (2825 :
07 564 L §14 gals, gs&s} 7.8 " Paor
5 n (2825 :

These tests indicate that more them 5 geallons c¢f dehydrated
castor or combinations of conmjugated oils would be a potential scurce of
trouble in SWF if applied at low spreading rates during the summer or
under weather conditions which would aggravate surface drying and
!!‘inkling.

A serles of bodied 0ils baged on various combinntions of linseed,
soya, Dehydrol and kettle dehydrated (113) were submitted by the Resin
Research Department to consider possibilities of increased uszge of
castor oil in SWP,

© 0007-SWP-044561
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CVR 293 994 996 ag7 996 999
% (2525) - 87 - - - 40
% (44) . 33 33 20 40 67 20
% (1273) - - 40 40 - 40
% Kettle Dehydrated (115) 67 - 40 20 $3 -
Body (G.H.V.) . 61" 53" 63" 56" e3n 53"
A V. 13 10 10 10 1.5 10
Color 9 7 8 8 8 7

The various 0ils wers used as a replacement for (3315) in SWP
and the paints checked for general performance. The only bodiad oil that
compared favorably with (3316) or linseod (48) is CVR 997. The laboratory
batch of SWP made with CVK 997 is similar to the regular SWP using (3318)
in body, brushing, flow, drying and gloss characteristica. This series of
tests also indicates that 4 to 5§ gallons of dehydrated castor iz the maxi-
mm amount that can be used in SWP without noticeable drop in gloss.

Evaluation of Bodied Oils in SWP

19 Gals, Visco - Drying
Bodied 011
Batch —lged Fresh 24 Brs. 2 Davs Set-to-touch Q'Nite
0J 541 L (48) linssed 27" s 30" 6 hr, 10 min. Good
0J 542 L (5218) 38.2" 43" 4%,4" 6 " 15 v "
3 days
0J 555 L CVR 993 581 67" 70" 6 " - "
3 days
0J 536 L CVR 994 45" 52" 56 8 " - "
3 days
0J 537 L CVR 995 48.8"  56.2" g2 6 " 15 min. "
3 days
0J 538 L CVR 997 27 3" %6.8" , 6 " 15 n
3 days
0J 539 L CVR 998 40,2" 45" 46,8 § " 30 n
3 days
oJ 540 L, CVR 999 44" 48.2" s0M 5 * 30 "
(cont.)
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Evaluation of Bodied Oils in SWP
Cont.
Gloss on .008 inch
Bateh Brughing Flow £ilm placed Bre
0J 541 L Good Fair Good
0 542 L Slightly sticky short Good ~
OJ 535 L Sticky Short Poor
OJ S36 L Sticky Short Poor
0J 587 L Sticky Short Fair
0J 588 L Good Sightly short . Good -
.0J 539 L Slightly sticky Fair - Fair +
OF 540 L Slightly sticky Short ) Feir +

Experimental house paints were mede with all o1l introduced as
Myvoil 2, soybean oil stripped by moleculer diztillation by Distillation
Products, as well as with all (1278) alkeli refined soybean oil to com-
pare the drying properties when pigmented in a manner similar to SWP
. (pre-war formula dated 4-8-42), The paint made with Myveil 2 was much
superior in drying to the paint made with (1273).

Pelny O1] Content Set-to-touch Time
OF 579 L 65 gals, AV 94 (Myvoil-2) Approx. 15 Hr.
OJ 578 L 65 gals, (1273) 25-1/2 hours

The Resin Research Depertment has agreed to prepare samples of
a 55 second heat bodied oil and a (3316) type from Myvoil and (1273) for
additional teats, ’

Paints have been prepared for exposures covering an evalustion ‘
of various samples of (3316) including one made by Dr. Coffey using the
solvent process, alsc both raw and bodied safflower seed oil in SKP, as
wvell as ADM 65-1 chinawocod-soya oil, using all linseed SWP as the control,
A special addition to the series will be Sicca Soya Paint Company's Sta-
Par One Coat Exterior Finish White (see the November, 1947 Report of
Investigations, page 19), with the "Catalyzed Soya Bean Oil" vehicle.
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Two tons of CW 2679 micronized 20 F were ordered from Inter-
national Talc Company for use inm SWP, Laborstory batches of SWP made
with this inert appear to be satigfactory for brushing, flow, gloss
and texture. The paint was finer in texture and slightly higher in
glosa then the regular SWP meade with 20 F dry. The micronized ssbestine
eppears to be slightly lower in oil absorption then 20 F but produces a
satisfactory consistency in the active Rex 471 formula besed on (3316).
If linseed (48) is used it is necessery to use part 1989 dry. A factory
batch of SWP will be made with CW 2679 to check production rates and
ease of grinding compared with 20 F.

Leboratory Batches Rex 471

0F 558 L 2904 CW 2679  (3516) 4H g5.2" 28" 32"

0] 565, » " Linseed (48) SH 18 18.8  18.8

0J 542L " 20F (3316) 2H 3.4 43 43.4

0F 551 L * " Linseed (48) 28 27 29 29,2

0F 557 L  240# CW 2679  (3515) S5H 28,4 - 3 days
46# 1989 46"

Panels 12366-89 CS, CN and Cof. were prepared for exposure south
and north vertical Chicago ard south vertical Coffeyville, with Fibrous
Calcium Silicate from Thompson Weinman and Company in SWP pre-war and cur-
rent formulas, White, Colonisl Yellow and Slate. (See Report of Investi-
gations, December, 1947, page 15.)

Panals 12330-1 C ard F were prapared for exposure comparing
2188 Micro Velva A versus Vanderbilt's Vescote in Porch amd Floor Enemel
Gray - Rex 158. The extenders were introduced at equal oil demends,
reaulting in somewhat lower gloss where the higher poundage of Veecote
was used,

Exposure panels were examined and reported as follows:

1. Panels 5092-5107 C, Cof. were examined after spproximetely & years!
exposure at Chicago and Coffeyville, vertical south. All are on
ceder beveled siding, with Rex 450 Undercoater. The purpose when
exposed wos to study the effects of lowering titanium end co-fumed
leaded zinc contents in SWP tints as required by shortages in 1941,
Ivory, Cream and Golden Yellow tints are uged, the main part of the
series teating four formulas:
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2,

(8) 5-7-41 2031-1895 Titancx A-NG/lead titanate/co-Tumed leaded zinc.
(b) 7-24-41 A 24 - 1895 Ti0,/lead titanate/co-fumed leaded zinc.

(¢) Only 40 pounds of A 24, no 1895, high ECWL plua co~fumed
leaded 2inc.,

(a) Similar, but mechanical mix with XX-50 zinc oxide and BCWL.

Chicago gives the better basis for appearence Judgments. Here the
mechanical mix is deflnitely ahead in color retentiom, but obvi-
ously mors dirty than the others. In generael, no formula looked
better than that of 5-7-41. At Coffeyville, appearance is good
on all. The inferiority of both the high BCWL formules (¢ ond d)
in regard to checking and cracking is outstending., Thus lowering
of titanium, elimination of lead titanate and lowering of co-fumed
leaded zinc seems definitely undepirsble.

A final report was prepared on exposures 7053-40 F, C, tint bases
which hed reached a static condition &3 regards appearance, though
still satisfactory in film integrity. The panels are cedar amd yel-
low pine exposed 4-1/2 years south vertical at Chicago; cedar at
Florida, 4 years; yellow pine st Florida, 3 years. Both Slate and
Colonial Yellow shades are involved. The guides, of early 1942, one
using Ti-Pure R-610, the other Titamox A~24, are slightly better in
all respects than any of the tests, which ere:

(a) 0il1 Conservation, Lowe Brothers' suggested pigmentation using
414, R-810, no lesd titansate,

(b) Ssme, but also using Lowe Brothers' vehicle, 2-1/4 gallons
lege oil, more thinner.

(c) New SWP Tint Base cs of early 1943, 414, R-610/lesd
titanate at 1/2 ratio. ‘

Panels 8121-32 F were examined after 36 months' exposure in Mismi,
checking the performence of high acid oils in SWP white and cream.
This series uses the same paints as 7021-32 F, painted a year
earlier, to observe whether storage of paints comtaining high acid
olls and zinc oxide would reduce durabllity due to excessive 2ine
spap formation. du Pont Pigment Division in 1943 recommended that
acid values for the composite vehicle cbove 15 should be evoided,
Wnile the bodied oils in this geries hed individuel scid velues -
approaching 22, they could be used only s a portion of the binder,
80 that the acid value of the composite vehiocle never exceeded 9,
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The tests indicate that peckage stability is excellent. In both
the white and cream puints, there are no differences in performonce
except for the minor variations noted:

Acid Velue Composite

Bodied Ol Used Bodied Oil  Acld Velue Hemarky
(48) 1.2 5.5 Normal feilure.
(506) 21.7 8.0 Slightly greater failure.
(213) 6,3 4.0 Normal failure.
$70 - OKO 2,0 2.7 Slightly low in
tint retention.
50/50 (48)/S 70-0KO 8.6 4.1 Normal failure,

4. Exposures 10650-5 F, C were examined cfter 1-1/2 years (two summers)
at Chicago and Floridn, vertical south. All are 2-coat work on cedar
beveled siding with Rex 450 Undercoater. The besic formula is Rex
471 SWP Gloss Waite of 9-14-45, 2 50/50% R-200/FF titanium type.

The test involves substitution of certain special oils, with reswits
as followa:

(a) SF-1172, Dow Resin X-480, a 15% styrene modified linseed used
for all oil. Good durohility, Although most chalky, it is
rather dirty at Chicago,

(v) ADM 75-5 oil, containing cyclopentadiene, Y end 2-4 viscosities,
all except 12 gellons of (2) being replaced, Least satisfect-
ory of grow. Clean, but serious checking and cracking.

(c) Wolin IS oil, presumably a polyallyl ester of dehydrated castor
fatty acids. Used for all oil and for (2) only. Good dura-

bility., Slightly dirty at Floride. Brush marks too prominent
when used 100%.

S. A progress report wos written on two series of exposures, 10927-32 F, ¢
and 10945-83 F, C, covering severzl tests of soye cils inm Rex 471 SWP '
Closs White, related closely enough in all respecta to be summarized
together, All tests are on ceder beveled siding, primed with Rex 450
Undercoater tinted grey to emphasize erosion, emd have been exposed
12 to 14 months at Florida enmd Chicago, vertical south, Some tint
tests are included, but with no significant results to date. The two
reports dated December 18, 1047, contain many detcils too numerous to
include hore, In general, however, there are remarkably few differ-
ences in performance cmong these peints, including the regular guides.
The matericls tested are listed below, with notations where there ere
zny significent veriations from normal,
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P.P.0. Soya (Selected) #500, hormel body, replacing (2) only.
Possible tendency to check, quite noticenble btrush marks.
CVR-560 Linsesd (44) brought, to (48) body. This and ell follow-
ing sre substituted for the usual 19 gallons of (48), Erush merks
8lightly more than cversge.
CVR-570 P.P.G. S0-500 soye trought to (48) body.
CVR-571 Soya (1275) plus cetalyst, st (48) body.
CV-7027 Bis soye, cir-blomn to (48) body. Probebly least free chalking,
CV-7028 S0g-trected soya, at (48) body.
CV-7029 Catalyst-bodied soya, at (48) body.
CVR-5B4 80/20% (1275)/tung oil, btlended at (48) body.

Least checking tendency (microscopic so for) of

the last four items,. _

While differences in dirt collection are smell, in the ezrlier

stages CVR-571 shows the greatest dirt collection, and linseed (48) the

least. The Bis scya ususlly is the beat of the soya oils in clean-up,
with the soya-tung combinationm oil cloae.
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