Report of Investigations for liarch, 1944
M. VAN LOO *

497 - S 471

The- shortage of magnesium silicate has stirmlated considerable
interest in replacement extenders. Reference was made to our inert study
of August, 1943 previously described in these reports. The formula of most

interest was the oil conservation forrula of SWP Gloss White of 1-22-43,
wirtich showed the following viscosity comparisons, as taken on the No. 5
orifice on the S-W cup:

: Viscosity Viseosi.ty
Extender Used Aug. 1943 Mar, 1944

20 L Magnesium siliccte 29n © 2T.4Y
2188 liicro Velva A Too puffy 61n
8 China Clay 4a4n 37n
2077 “Celite 281 ~Too puffy~" Too puffy
213 Blanc Fixe o " " " u
306 Barytes 15.,2n 13n
536 Water Ground Georgia larble 18.6" lem
2500 Suspenso 101 (Precipitated c2C03) 19.1" _24n
2247 Atorite 20,1n 0%
1817 Surfex : 17.1n AL
3 Silica ©19.2% 19*®
1779 + 20 L  Hica + magnesiun silicate 43,64 33.8"
ﬂ 566 - 50% 20 L 21.4“ 1702“
50% 1817 - 50% 20 L 221 20n

Further suggestions were made to conserve magnesiun silicate, start-
ing with half nagnesiurc silicate and half silica. Other inerts considered
included Carbola Talc and Metronite. Further batches were ground, using the
SWP Gloss ¥hite formla of 1-22-43, rcplacing the extenders on the basis of

volume., Results were as follows: .
Viscosity
: #3 Orifice
Foroula Extender T. Wt A. Wt. Fresh 4 Weeks
BC 912 20L x.{agnesium Silicate - 15,50# 15.48# 24.2" 25.4"
913 566 Water Ground Georgie MarblclS.g 15.30 18.6™ 17.0m
914 20 H.0. Mg. Sil. High 0il Abs. ‘15, " 15.45 Too hvy 51"+1/8 cup
915 2188 Hicro Velva A 15,29 15.20  5R.2" 52™1/4 cup
916 2201 Hetronite BXXXX 15.52 15.45 20,0" 1e.2n
917 2203 Carbola Tale - 15.28 15.34 45,0 37
918 50% (vol.) 566, 50% 20 L 15.43  15.45  24.2" 250
919 50% 566, 50% 20 H.O. 15,43 15,40  29.0" 24,6
920 50% 566, 150% 2188 15,42 15,44  39.0% 34nm

921 66—2/3% 2203, 33-1/3% 2201 15.45 15.5L  28.0"  24n
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The information from this set has been of assistance in suggesting
substitutions for magnesium silicate in exterior formulas. Subsequently, the
ebove 1list was increased, and batches prepared for eyposure in both the pre-
conservation and oil conservation S formulas, white, Colonial Yellow, and
Slate. Details will be given in the April report.
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A sarple of Pyrophyllite (standard. 325 mesh) was received from Geo.
B. Cary and Scn, and compared with Pyrax B and 20 L, for texture and grinding
gualities, The special Pyrophyllite and Pyrax B were hard in texture and
corld not be used on a roller nill, because their abrasiveness produced a
gray color. The nscos:.tles in t.he oil conservation SWP Gloss fhite formula
of 1-22-43 were:
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0J 478 H Using 20 L 30 sec. on #3 orifice
CJ 479 H OSpecial Pyrophyllite 34 u
';»:"_' 0J 480 H Pyrax B 38 n
%} Because of texture and abrasiveness the two special inerts would not
3 be suitable for use in house paint formulations. Panels 8067-70 ware prepared
?’ for exposure at Chicago only, using Pyrax EP, the coarser parallel of Pyrax B,

8  substituted for 20 L in SWP and Family Paint.

Panels 8058-80 were prepared for exposure at Chicago and Hiami com-
paring SWP Gloss White with Cook's O,%., House Paint 383-R-11 and Superwhite
0.%. 383-W-77.

A publicity story was prepared for distribution to the S-W sales
department on the performance of oil conservation SWP compered with the pre~
conservation formulas. Several photographs were included to illustrate cer-~
tain points. Evidence was prasented to show that film thickmesses were sube-
stantially equal, and that by the use of bodied oils in the conservztion
formila, flow was improved, drying improved, dirt retention reduced, and
adequate duravility mamta.lned ‘

A series of experimental paints vere pr\éparea for exposure to study
the proper type cnd smount of bodied oils in house pcints. (48) was selected
for 3WP becouse it could be used up to 40% in the vehicle solids and permit
close to the meximum conservation of oil under O.P.A. regulations, without
serious impairment of brushing guzlities. This series was prepa:'ed to formu-
late using oils ha'n.ng various uegrees of polymerization, using the trcns-
perent litho oils in.the 300 series znd the regular litho oils in the 500
series. The 500 s :Lés paints were shaded to Colonizl Yellow. The formula
usec was SWP Gloss vhite of 10-4-43 so that the tinted pzints vill show
excessive fading, =.t performence will be corparative.

0007-SWP-000018761




-3-

M, VAl LOO
Cont,

#164 - Reformulation Studies of House Paints to Reduce Dirt Collection

Previous exposures on msleic treated soya oils V-11067 and V-11059
have shown good durability when used in house paints. Based on this work,
the Varnish Ressarch Division prepcred a series of maleic ond fumaric treated
oils, vhich we have incorporcted into the SKP Gloss White formula of 10-4-43,
the SWP Colonial Yellow formula of 1-17-44, and the so-called Post-far SWP
foraula.

The oils used included:

ARV 3404 - V 11065 standard. 3.2% maleic soya. Body 46"

ARV 5340 - V 11089 standard. 3.2% maleic soya. Sody. I~ ...
ARV 3331 - V 11065 Monoglyceride. 3.2% maleic soya. Body 44"
ARV 3332 ~ v 11069 Monoglyceride. 3.2% maleic soya. Body H
ARV 3363 - 6% Maleic soya, monoglyceride. Body 61"

ARV 3366 - &% Fumaric soya, monoglyceride., Body 54"
ARV 3397 #2 - 6% lialeic linseed, monoglyceride. Body 62t
ARV 3403 #2 - 6% Fumaric linseed, monoglyceride. Body 64"

Kellin, Kellsoy, ené (R327) were added to the above series of oils,
Panels will be exposed south and north vertical at Chicage znd south vertical

in Coffeyville.

Panels 8013-30 were prepared for exposure at Chicage ond Coffey-
ville to determine the durability ond chalking characteristics of R-200,
R-510, ond R-610 titanium oxides and the extended rutile titanium calcium
pigments in SWP. This is a duplication of panels 7106-23, ond is the second
in a series of four successive pcintings of the same peaints, to compare sec-
sonal effects and to permit direct comparisons of exposures at various stoges
of filn breckdomn.

#77 - Mildew Inhibitors

SKP Mildew Resistent Treated Gloss Thite - Rex 63087 hus been revised
to use half 1403 dry end half 2030 T as an emergency alternate, beccuse of the-
shortege of 1403 dry. The aew formmula, 0OJ 373“*11, is being made at the Chicago
plant, but has not been distributed as a regular revision.

Ponels 8182-5 F, FY testing Dowicide 6 in Rex 471 SW Gloss thite
cnd Rex 63057 Mildew Resistent Treated Gloss White, end the respective prirers,
Rex 450 and Rex 63056, vere exemined after 24 months! Florida exposure. The
exposures, viich 3re on both cedar and yellow pine siding, compare the follow-
ing systenms: :

El) Rexes 430 =nd 471, laboratory batches, late 1941 formulas.
%) Saue with 3% Dowicide 6 (tetrachlorphencl) added.

. (3) Rexes 450 and 471, regular stock, 1941 production.

“ . (4) Rexes 63056 and 63057, regular stock.

0007-SWP-000018762
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The reguler guides, laboratory and production samples, untreated,
look better zt this point than the special paints carrying tetrachlorphenol
because of less dirt collection, nildew, cnd water staining, The Dowicide
treated sections to the eye appear to hold fully =s much uildew as the regu-
lar paints, clthough it is difficult to distinguish between dirt and mildew.
The Dowicide seems to cause a peculiar surface wrinkling, vhich was also noted
at 8 months' exposure. Under the microscope, the surface appears pitted,
with an effect siumilar to erosion. There is slso a grezter tendency toward
checking and cracking due to Dowicide 6. Because of previous indications of
weakness, cue to the chlorinated phenols, exposures including other fungi
cidel agents are now out. Rouline exanination data on the Chicago exposures
up to 2 nonths shows no film fzilures, or behmn.or unfavorable to Dowicide §,
"-e-eaccept sl:.gn tly retarded chalking, :

fie nove had on inguiry fro- the Curtis Companies, Inc., Clinton,
Iowa, for u deccy fungus resistoat pigmented primer ‘for shop prining cssembled
window sash and frape ond door Irimes in post-war procduction. At present a
fungicidal treated clear noisture proofing sezler is being used,

It was agreed that the Curtis laboratory would check fungus cnd
roisture resistance by stendard NDWA tests of sauples of clears supplied by
the Varnish Department, and trected pignented seclers from this laboratory.
We are basing our formulctions on CH 5285, using chlorincted phenols such
as tetroachlory pentechlory ond R-chlor ortbophenylphenol s as well as phenyl
nercury oleate. The pe.vec. vas reduced to 38.€%, with zinc oxide conient at
10%, and hiding power of 12,768 umits,

The priners have shosm ¢ iendency to body up on oging, perhaps due
to some incompztibility between the Bilinco 101 cnd the fungicide. Stronger
solvents such cos Solvesso No. 1 end xylol are being tested, to control vis-
cosities. Huch of this primer will be opplied by dipping, using & conveyor
systen, cnd the necessity Jor very fast cdrying mokes stability = real problenm.

#112 - Fire Retordant Points

S \
du Pont is prouoting the use of Cl'irona\.\bed Zinc Chloride for the
izpregnation of lumber to impert ;ungus , termite, and fire resistance.
Arrongenents heve been made with the Koppers Conpany, Wood Preserving Divi-
sion, “of Orrville, Ohio, to irpregnate a group of cedar siding pconels which
vill then be compared with sinilcr untreated panels os to paint holéing pro-
perties, cnd nail rusting,

#163 — One Coct House Peint

Penels 8050-7 were propared to supplement our previous scries ct
Chicago on one coat house pzints, panals 7344-51 CS and CN, using the pignent-
ation agreed upon vith Lir. Fasig, znd using Lowe Brothers! wvehicles V-791 ond
V-35. The p.v.c.'s were 335, 29%, and 22%4. This set is for exposure at Miami
Only. :
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There has been no further progress in arranging for house painting
tests on the one coat house pcints in Florida. We hope to get soue house
tests in Chiccgo suburbs this spring and summer. Both white znd tint bese
cre available.

#86 - Durability of Pigments with Special Reference
to Lecded Zine cnd white Lead

Pznels 8061-66 were prepared for exposure at Chiczago znd Florida to
cozpare Ocklend's S-W Liguid Ozlo and SWP Gloss White. The Liquid 0zlo formmdle
is interesting beccuse of its good :iding znd low TiQ, content at low row mat-
eriak. cost. A.specizl formula was clso included in waich an improved vehicle =
conbination similar to SWP was used

#12 - Exterior Priners

Study of the absorption of oil by wood from various vehicles has
continued or & much nore satisiactory basis thon was true previously. It is
felt that we now have an accurate cnd efficient nmethod of determining the
absorption for the usuzcl house peiri formulations. The difficulties presented
ond the steps involved in their solution were presented ct sonme length in the
last monthly reporc.

The finezl procedure involves the steps: (1) brushing of the peaint.
on selected siding ponels at & given spre“rb.ng rate, (2) eir-drying at 4
hours, (3) scrcping off the seni-dry paint as the sarple to be tested, (4)
extraction by percol‘.t.ng vith a benzol-sther solvent, (5) cent.r:.i‘uging cnd
deczntation (twice, using the percclc.t:.d'n bottle directly in the centrifuge),
and (6) final washing, drying and wsighing. The "loss® frou the bottle is
used to check the basic results, i.e., weight of oil found. A correction is
nade for the retention of volatile oy the semi-dry film, ond uniformity of
hendling seens to eliminate &1l the other sources of error quite effectively.

The following brief sumnary of resul S, uS regards paints previously
excnined will be supplemented by o nore complet study &s soon zs time per-
nits:

1. SiWP Undercoater Rex 480, as of late 1943, fresh laboratory batch, gove
uniforn resuits with the perfectec nethod, entirely logiczl os compared
to o large number of earlier results, vhich were rejected due to knowm
errors. 35 by weight of the original vehicle solids seems to be the
true cnount abéorbed by wood, with a probeble error of less than 2%.

The old Rex 450 of 1938, run nony tines in an attempt to chLeck the
results obteined by F. ji. Nelson, gave some foirly uniforn results ct o
slightly higher oil absorption value thcon new Rex 450, but mich less than
reported by Helson. However, difficulty in making fresh batches of cor—
rect viscosity halted the study of this material before it was possible
to obtain such relizble dotc as described in (1).

0007-SWP-000018764
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3. Titaniun Pigment Corporation's EX 4140 ("neutralized oil® paint) was
repeated several times, including fresh batches, end it was concluded
that nothing velid could be determined for this paint by means of the
present procedure., Turbidity of the oil solution cennot be removed by
centrifuging or filtering.

The nost conclusive work with the latest technique was a special
study of the absorpiion of oil from Rex 471 Gloss Thite, regular oil type as
of 4-8-42 versus tie Oil Conservation Type as of 1-22-43.. These paints were
tested both ‘over bare twod and over Rex 450 at rormal drying time., Filter
pager tests kad showmn the newer type to have much less penetration than the
old. Several runs each vere nade of both old anc freshly nade laboratory
batciies, with excellent correlation. The following table shows essential
results:

P.V.Ce
% 0il; ¢ Found of P.V.C.

% 0i1 Theo- of ¢ Ab- Fresh of Thickness
Paint Found retical Total sorbed Paint Filnm of Film
(A. Typical Run, #40)
01c¢ Rex 471, . : : :
bare wood 16.83% 32.55F 52,7 47.2% 350.04% 44.80% 0.00208"
Duplicate . n n " 1t 1 1 L ‘ e
Rex 471, ‘ -
cons. type 15.35 26.87 58.25 41,75 36.85 S0.00  0.002025 :
Duplicate 15.50 n 58.10 41.90 " 50,02 0.002023

{B. Average values of best runs; calculations approximate, to
allow for maximum and minimum data found). .

01d, bare wood  16.60 32,55 51,9 \548.(}\_ 30.04 45,0  0.00210
o, over Rx 450 3l.3 "o 96,2 39 M- 30,8  0.00322 i

New, bare wood  15.5  25.67  56.25 4l.75 36.85  50.0 ©  0.002025

", over Rx 45 28.1 n 98.0 2.0 n 7.3 0.00272 o

The maj_or‘ﬁportion' of these results were included in the special
report on regular versus Oil Conservation SWP mentioned under #97. It is

- felt that the results show conclusively that 0il Conservation Rex 471, parily

because of the lower oil absorption demonstrated, presents a film vhich is )

not "poor in oil," despite the high-volatile, low-oil-solids content of the

paint. It scems quite clear that a low penctration tendency on filter pape:, | v'..

such 28 was indiczaied by the bodied oil-raw linseed blend in this particulas

casc, indicates & similar low absorption tendency when applied to wood. RS

0007-SWP-000018765 j%T:
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#177 - Pipgment Studies

Opacity Studies

In the February report of irvestigations a program was outlined
for the evaluation of rthite pigments as regards opacity and brightness.
Tork on this investigation has now progressed to the point that we have
completed a prelimirery exploration in the first and second type formula-
tions, i.e., the exterior oil type liouse paints and the interior "varuish
type" flat wall peint formulations, ’

, Mthough results thus far are only exploratory, we feel very much
encouraged by the fact that the correlation between the test series is good.
As would be expected, the flat wall formulations develop approximately 10 -
15% greater opacity per pound of hiding pigment than do the same pigments in
the o0il type formulaticn. The results of these tests will be reported in
detail &2 soon s they have been verified by repsat tests.

2235 M

The examination has been completed of Gloucester TiQz - 2233 ¥ dry .

in the Rex 450 Undercoater formula and in = special formula based on Rex 450
except that the titanium is the only opacity pigment. There were five lots

. of 2233 i aveileble in the plant at the time these tests were started. Each
of these lots were rade into the standard Rex 430 by displacing the TiO,
normally used as 2209 dry. The resulis of this comparison are reported under
Series I below. The variation between various lots of 2233 M is illusirated
in the hiding figures. However, it is notable that uniform color has been
accouplished by reviewing the brightness values. #fhese are measured over the
vhite portion of the korest hiding charts used.

Series I - Rex 450 Undercoater

Pigmentation as of 5-24-43 - Card 18

80 pounds 1552 dry * Celite
3 " 547 Alumimun Stearate
00 " R0 L Magnesiu Silicate
120 " Titanium Oxide
144 "oo4a3 , Leaded Zinc
\ 38¢ n 18 white Lead Carbonate
t :
i Hidinz Comperisoz
' Bright~ Eiding zs Sq. Ft./Gel,
Point No. Ti0, Pigment ness 91% C.R. 93%_C.R.

RB® 382 ZR69 Dry Titcnox Ra 10 IX 84,24 C78 100 584 100%
383 2R3 ¥ Lot G 379 X 81.8 492 7:2.6 380 85
384 n " G39T 8l.4 454 G8.4 360 61.6
385 " "G AW 81l.3 532 TGe5 448 768.7
386 " v G379 S 8l.4 544 80,2 460 78.7
337 u n G 3730 81.3 als) S ALY no a

| 0007-SWP-000018766
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B ucthenctical ratio between hiding of 2269 dry paint AB 582 as stendard
Y. equel to vaiue of 100 and the test paint containing 2233 M equal to X

Series I cnd II paints were sterted at the sane tine.: One 2233 M
lot wos selected at randem for the eveluation as a single pigment against

X o
!

AS

. 2239 dry. Unfortunately the lot selected, G 379 T, was the lowest in hiding
< of 211 those tested tut there was no way of knowing this vhen starting the
g test. Series II rcported below evcluates 2269 directly against G 379 T.
£ :  The results are self-explanatory.
£28)

Series II

+
[T IR

Ry .";":}"'—/

Sinzle hiding piguent test paint.
PthCc = Rex 4,50, ca!‘d lao
Ratio - TiOp/extender = ratio in stendard Rex 450, card 18,

Pismmentetion
80 pounds 1552 dry Celite
3 " 547 Aluninun Stearate
565 "o 20L lagnesiun Siliccate
219 " Titenium Oxide

Hidinz Comparison

Sright- Hiding as Sq. Ft./Lb. TiOo

. Paint No. Ti0, Pigment ness 012 C.A. 95Z C.A.
RB 388 2259 Titanox RA 10 MO  67.6% 326 100% 278 100%
RB 389 2233 K Lot 379 T 82.7% 189 58 162 58,3

In summary, Glouceste. Tioz, lot G 378 T is deficient in hiding as
compared with 2269 dry by 4237 and is lower m ora.&,ntness by a 4.9% differ-
ential. ,

414 Dry - Leaded Zinc

Coffeyville has been in production on the new 414 dry leaded zinc
since about the middle of March, Samples of this material have been sub-
nitted daily for our test. To date it may be reported that the product is
- a marked improvemeniiover the old 414 dry from the standpoint of color.
~ Numerous batches of p;.:l.nt have been made +i:ich show that from the stondpoint
of color the materizl is readily uszble for whites as well as for tints. '
This is true for 211 414 lots up to lot #3064 except the first }.ot #774 and
% lots 924, 934, ¢nd 944, tvhich were aef1c1==ut in whiteness.

0007-SWP-000018767
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The prevailing fault vhich has been associated with the new 414 dry
to date is the texture. This is spparent vhen making & rub-up as a very
gritty feeling under the spatula. In the plent this texture is reflected ty
2 60 - 704 drop in production rate on the Premier nill and a drop of 25 - 304
in the production rate on the roller mill, Acme has reported that it did not
greatly affect the production rate on the 30 inch stone mill.

it ™
ool
Pty

R SRR SRR A i P A

Coffeyville is making every effort to icprove the texture. A recent
sample ground on the Stedmen nill shows a considerable improvement in texture
and wettability, cnd a sufficient quantity has been reques»ed for e product:.on
run at Kensington. ; ’

o b

P

v e

e

: In comnection with the work on 414 dry, the limits on brightness
were checked to delermine whether it would be possible to mcke the more dif-
ficult tints of S%?, cach as 496 Ivory, 539 Light Blue and 383 Peaz Green (lat-
ter two inactive but selected for purposes of test). As a minimum standard
% Lot 185 of the previous production run of 414 W was selected. Using the speci-
g3  fied shading bases, the color matches egainst the standards were considered
satisfactory. Since the current production of 414 is much better in color
than Lot 183, there should be no difficulty in this respect.

7R e R RS B

.

.'» A set of experinental paints were prepared for exposure of lebora-
tory processed leaded zinc 414 from the same source as tite current Coffeyville
8% production. This amplifies the ceries mentioned in the Jeanuary report.

- L

84~  #103 - Metal Protective Paints

Panels 7998-800L were preparec for expcsure at the Chiczgo Exposure
Ferm of the rust inhibitive coating materials received from the Rendall Refin-
ing Company, described in the last veport, T™ey were compared with T-607 from
the Coal Tar plant. Panels were also prepared for salt fog testing and for
the humidity cabiaet. ‘

A synthetic Wool Grease emuls:.on was pr\epared for exposure on panels
8071-2 to supplement the 1943 series of natural wool grease emulsion series,
The formula submitted by the Cocal Tar laboratory wes:

Syathetic Wool Grease . 22.5%

Y . Rosin .
.. 3 Parelite - 9.0%
- (& coal tar bituminous material from Stenderd 0il)
T ' Hater 54,1%
honmonia (28%) Ss

100.

The pauzls were 3xoos¢=d as one coat tork on a steel panel aga.inst
one coat of Rem Kronmik, et Caicago only. '

il el i L ¥
o, ok ek e

3 0007-SWP-000018768 - *-
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Approximately & year ago, lionsanto supplied us with two samples of
ferric orthophosphate, one ground and air separated two scalp out oversize
L partlcles, ané was approximately 96% ninus 325 mesh, the other the dust frac-
‘ tion from Wo. 1 . The samples were substituted pound for pound for the zine
éust in G and G Incdustrial Primer. The ferric orthophosphate retarded the
crying bacly, but exposures were prepared one coat on 8" x 24" hot rolled
steel and cn galvanized steel panels, and exposed at Chicago, 45° south, to
see 1f tley had any merit. G and G Industriel Primer was used as the control.
After one year's exposure the galvani.ed penels are still in good condition
except for dirt. On hot rolled steel the zinc dusi-zinc oxide G and G Primer
is still in good coadition, with no rust except around the X-mark, vhere rust
creep is only medium. Zowever, both ferri¢ orthophosphate paints on steel
show very bad *-ustmr, cnd bad rust creep, so that this pigment shows little
bT nise 2s z rust fanititive Dlgme’lt.

. 2uring the monih, further worll on the formwlation of e:parimental

4 Chemically Zesistanc Mecwel Protective Finishes wes carried out. A4s statad in
2 previous repori, 2 series of exposure tests under various severe conditicns
is ‘oeing planned, and e:perimentel Iinishes utilizing chlorirated rubber,
nellacrylate polymers, ana Vinylite resins are %o bs ircluced, In prepaving
tae Vm;;lme finishes wc have encountered some Qifficulty vith ViCH, Vinvliie.
Tiis is a modified co-volymer and is supposed to give bett.er acdhesion on air-
Ceying than the vepular VWY grade. It appess "o He rauch asre difficul® 9
get satisfactory dispersions of Til, in tiis :esin .:nd pa.kage stability has
not yet been odtzined.

In last month's report, cdetzlls wers given with respect o precoat
_ systens usec under the metel protectiive puinmer filz with the hore of improv-
ing adnesion and blistering properties.

A% Accelerated {ests have now Deen completec on the series with respect
AN to blistering in salt and distillec waier as well a2s sali spray tests to check

on rust creep and general Iilm properiies. In the eveluations listed below,
ratings are nade in lerns of arbitrary valugs of\from 1 - 10, 10 being perfect,

o
“
X!

R
i

£5 2 indicating slight, 6 considerable and 3 as'bad condition of rust and/or
e, blistering. :

Ey

4% Listed below is a summary of vesulis obtzined on distilled water
;ﬁ inmersion, 3% salt water immersion and 3% salt spray.

0007-SWP-000018769
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Blistering
Class XXII 52-p-18 52~MC-29
Red Lead Bureau of Ships YXaritime Com-
Rex 13174 Ilaritime Zinc Chromate mission Zinc
Icmersion nroil Primer Prinmer Chromate Primer

Distillec ¥,0 375 frs. 375 Hrs. 375 Hrs. 2350 Hrs. 250 Hrs. 375 H:s.

1. Steeric Acid 9 9.5 9.5 10 6 >
3. (2120) Linseed )

Fatty Acids A 9.5 9 9 z z
4. Diamer A 6 9.5 3 3 ] B
5. (48) Bodied Linseed

22 - 23 10 9.5 9.5 9.5 3 3
3. (324) Bodied Linseed

13t 10 9.5 9 9 6 3
7. Bilinco 101 10 9.5 6 6 3 3
8. (2325) Denydrol 10 9.5 9 9 3 3
9. (3128) Soya

Alkyd 9.5 9 10 10 6 3
10. (3128); (48) 10 9 8 9 6 3
11. (5950)H o

© Phenolic 9.5 9 5%\ 6 6 3

12, (3850)E; (48) 10 9 5 6 "8 3
13. (2) Raw Lin- | ‘

seed 4 9 : 9 9 3 3
14. (3880)E Varn. 'g\ 9 3 3 3 5 3
15. Control 10 9.5 9.5 9.5 5 3
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Blisterin
Class XXOII
Red Lead 52-P-18 52-MC-29
Rex 16174 Naritime Bureau of Ships Haritime Com-
Kromil: Priper Zine Chromate mission Zingc

Inmersion Hours Hours Primer Cavronate Primer

5% Sait Vater 34 130 64 130 64 Hrc. 130 Hrs. 64 Hrs. 1.3) Hrs.

l. Stearic Acid 3 1l ] 3 6 3 10 6
OleicAcid & & 4 5 6 3 10 8
(2120) Linseed
Fatty Acids 5 03 3 3 9 4 9 6
Diemer A 9 3 8.5 & 9 6 10 9
(48) Bodied Linseed
72 - 23 9,5 3 3 3 7 3 9 3

5 (322) Podied Lin-

seec¢ - 13! 9.5 & S G 9 3 9,5 5
Bilinco 101 9.5 6 3 3 6 3 9 5
(2325) Dehydrol 10 & 9 6 5 3 9,5 5 :
(3128) Soya - -
Alkyd 9,5 3 3 6 6 5 9.5 9 ;
(5128); (48) 9.5 & 9 6 6 3 9.5 9 o
(5950) AN &
Phenolic 9.5 6 3 3 - 6% 3 9.5 9 o
(3950)E; (48) 9.5 6 9 6 7 3 9.5 9 "
(2) Raw Lin- '
seed 9,5 3 9 6 5 3 9 6
(3680)E Varn. 9.5 6 9 8 5 3 9.5 6
Control 10 9 5 3 5 3 9 6

0007-SWP-000018771 .
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Blistering - Rust Creep ~ Rust

Class XII 52-p-18 52-MC-29
. Red Lead Bureau of Ships Maritime Com~
710 Hours nex 16174 Maritime Zine Chromate mission Zine
7% Salt Spray Kromik Priner ., Pripmer Chromate Primer
1. Stearic Acid 8 4 8 ]
2. Oleic Acid . 9.5 6 . 9 9
3. (2120) Linseed o L N
Fatty Acids 3 3 4 _ 4
4, Diamer A 4 2 4 7
5. (48) Bodied Linseed
22 - 13 g 8 9 8
6. (524) Bodied Lin-
seed - 13! 9 6 9 8
7. Bilinco 101 7 e} 6 9
8. (2325) Dehydrol 8 7 8 7
9. (3128) Soye
Alkyd 7 4 7 7
10. (3128); (48) 7 5 8 8
11, (3950)H
Phenolic 7 8 .8 9
12. (3950)H; (48) 7 6 - \ 8 9
13. (2) Raw Lin- :
seed S 7 d 8
14. (5G80)E Varn. 8 7 7 9
& 15, Control Y 8 3 7 9

A
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Before discussing the above results a few remarks should be made
with respect to the effect of the precoat on the adhesion of the primer,
Stearic acid in general greatly reduced the adhesion of the primers to the
panels. Very poor adhesion due to stearic acid resulted with Rex 16174, poor
ac¢hesion with Red Lead and 52-P-18, with the least effect on 52-MC-29. In
general the rest of the precoat materials showed only very slight effect on
the adhesion of the primer film as far es could be determined by finger nail

tests.

Examination of the test results indicate wide differences in the
K vehavior cf the undercoat materials depending on the nature of the primer =
. w==used. Herce, if these-materials were to be used, it probably would necessi-
" tete actusl exposure results on the system before a recommendation could be
rade.

In distilled water immersion tests no improvement in any case with
respect to blistering was noted with Rex 18174. The following vehicles did
not increase the blistering tendencies of film ~ viz., (48), (324), Bilinco
101, (2325), (31.28-(48) and (3950)H-(48). However, (2) produced rather bad
blistering with Rex 16174.
| No pronounced effect was noted with any of the precoat materials
on blistering of 852-#C-22 red lead primer in distilled water.

A precoat of (5128) under 52-P-18 slightly improved the blistering
resistance of this primer in distilled water, On the other hand, ( 3880)E and
dimerized acids produced bad blistering of the primer.

Tith the 52-MC-29 primer, the improvement resulting from the use
of a precoat is conjecturad with respect to blistering in distilled water. .
However, several of materials definitely reduced resistance to blistering. .

In salt water immersion tests with Rex 16174, only (2325) gave
results comparable with the controls Stearic agid produced very bad blister-
ing in 24 hours with this primer, vhile (2120) was also bad in this respect.
In general throughout the series stearic acid was much inferior to oleic acid
as a precoating material. This is probably due to loss of adhesion of the
primer, and alse is probably related to the microcrystallization of the stearic
acid on the test panels. On the other hand, oleic and linseed o0il fatty acids
were bad from the angle of very strong crawling tendencies on the panels.

Thers was kt‘x_msi.dera.‘!:ole improvement in the performance of the red
lead primer with respect to salt water blistering resistance by the use of a
number of the test materials. The best probably was the dimerized fatty acids,
vhose main effect was probably one of increasing adhesion. Only two materials
did not increase blistering resistance, viz., Bilinco 101 and (3¢ 50)H. Curi-
ously enough, stearic acid vhich reduced the adhesion of this primer to a large

S
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extent showed up better than a number of other materials which did not affect
the adhesion of the primer,

In the &R-P-18 primer panels, only the dimerized fatty acids pro-
duced much of an improvement in resistance to salt water blistering, Several
others showed some improvement, while in no case was there increased blister-
ing tendencies of the 52-P-18 material in salt water because of usage of a

precoat.

In the 52-lC-29 series improvement in blistering properties of the
priner in salt water was noted especlally with (3128), (3128) and (48),
(3950)H, (3930)H and (43) and Diemer A. The bodied oils as (48) and Bllinco
101 increased blistering properties of the primer.

In salt spray tests the indices reported are an average of rusting,
blistering end rust creep. On this basis, test results indicate that no large
improvement in performance can be realized in the case of Rex 16174 by the
usage of a precoat. The improvement realized: by the use of oleic acid was
entirely along the lines of rust creep from a scratch on the surface. Linseed
fatty acids (2120) was characterized by bad rust creep in all cases in this
series, which is difficult to reconcile with the mono-molecular theory of
metal protection. It may well be that the (2120) contains corrosion inciting
ions from the hydrolytic agent used to split the triglycerides of linseed oil.
Dimerized fatty acids also gave bad rust creep.

With re*‘pecu to the red lead primer, a rather large improvement could
be accompllshed by using the bodied oils as (48), (2325), etc. and (2) and
(3880)E. It was noted again that bad rust creep resulted by the use of
Diamer A and (2120).

The 52-P-18 material was slightly improved in performance in the
salt spray test, by using oleic acid, the bodied oils as well as several of
the other materials., Again (2120) and dimerized fatty acids preduced bad
rusting away from the scratch marked face. of ﬂ{e panel.

No improvement was effected by the use of precoat materials with
primer 52-MC-29 with regards to its ability to resist selt spray. However,
several materials definitely increased salt spray break-down of the priger
fiim, viz., (2120), Diamer A, and others.

Swumarizing these accelerated tests we believe that as far as the
tests are indicative of what is obtainable on exterior exposure, improve-
ments in the performance of the primer are ir. most vases slight or non-
existent. The particular precoat to use in ary case for an iaprovement in
performance being entirely a matter of the t:re of primer used, As far as
the experimental data are concerned, Rex 18174 seems to be improved in only
one respeci by a precoat and that by reductior of rust creep by use of oleic
acid. Class XXII red lead primer can be imprcved by the use of several of
the bLodied oils, with respect to salt spray ard blistering resistance.

0007-SWP-000018774
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The 52-P-18 specification may be improved somewhat in performance with respect
to blistering and salt spray resistance, whereas it is very much of a gquestion
vhether any improvement can be realized by using a precoat under the S52-MC-29

naterial,

Exterior exposures of the precoat materials without a top coat showed
that afi{er one week at the exposure farm, the panels coated with stearic acid,
oleic acid and (220) had rusted very badly, vhile the rest of the panels
showed slight rust.

o o e FExamination was made during nhe month of two series of panels put

out by Van Nordsirand of zinc chromate in two series of vehicles. Series I
consisted of the following single pigments:

1. 12054 Zinc Chromate 1n (2) Raw Linseed 0il P.V.C, at. 28.8%
2. n " {48) Bodied Linseed 0il u u
3. W (2325) Dehydrol "noon "
. 4. Ken"ucky Coloi%lmc Chronate in (2) Raw Linseed 0il" n
’ 5. Reichhold #14 " (2) i n nn n n
8. Zinc Tetroxychromate in (4) Raw Linseed 0il woo® 255%
7. Kromik #74 of 8-15-39 ’
8. Red Lead in (2) Raw Linseed 0il
9., ¥ #w n (48) Bodied Linseed 0il
10. " n u (2325 Dehydrol

The top coat used was lietalastic Black (exposure 2 years). The
exterior exposure results indicate no apparent differences between the zinc
chromates 12054, R. C. #2813, Reichhold #1420 and Zinc Tetroxychromate, except
that Kentucky Color's #2813 showed definitely less rust creep in raw linseed
oil than the other chromates. The films of all were in good conditicn. (48)
and (2325) definitely control the rust creep with 12054 dry. Kromik #74 was
disappointing, showing bad film break-down and rusting, as well as just creep.
Tnis is probably related to the (44) alkali-refihed linseed ocil used in this
particular formula. Red lead in (2) showed bad rust and film break-dowm,
whereas red lead in (48) and (2325) showed slight rust and only moderate film
break-down due to carbonation.

Series II consisted of a series of Rex 43813 Aircraft Zinc Chromate
Primer, using the above zinc chronmates versus Kromik #74 of 8-15-39. After
exposure for two years and three months on hot and cold rolled steel, the
zinc chromate primers:were all in relatively good condition, except for the
Zinc Tetroxychromate primer on 2ot rolled steel, vhich showed considerable
rust spotting. Surprisingly, oaly slight rust creep was evident on both hot
aad cold rolled steel, which is unusual considering tke (3110) alkyd vehicle.
The Kromik #74 primer showed bail rusting and rust cree) on both hot and cold
rolled steel, ,

0007-SWP-000018775
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The above results would indicate that Zinc Tetroxychromate does

have good performance characteristics in both synthetic and oil vehicles,

giving results on actual exterior exposure which exceed those obtained in
accelerated tests.

-
W

A series of steel rod slurry tests were run during the month on a j.'f”
group of pigments. The technique has been described in past monthly reports. '
The series tested includes the following dry numbers:

45 Day Immersion

B . . 1B - Basic Carbonate White Lead - Heavy coatmg of lead on rod. B
x 412 - Leaded Zinc - L R ‘ o
45 - CaS04 - Cons. staining, no apparent rust. RS
- 1817 - Surfex - Slight o, n u el
¥ 20 I - Asbestine - Cons. LI " n L
¥ 108 N - Zn0 - - Dark noo,m o n )
7222~33 - Zn0 - n 1 s " " " "
12054 - Zinc Chronate - Slignt ", yery slight rust. T
D 2689~ u - Questionable staining; quest. rust. BRI
1503 Red Lead ~ No staining, slight rust. R
o 12093~ Basic Lead Chromate -~ Slight staining, cons. rust. W
54 - Fe0,4 ~ V. dark ¥ , no apparent rust, i
T 554 - Black Iron Oxide - Deep staining, cons. rust. , L
23 315 - Blue Lead - No staining, bad rust etching, A
The results are difficult to interpret becsuse of the questionable e
®: nature of the staining phenomena, vhich may or may not be related to corro- o
§2. sion incitation, vhich immediately poses the question of its practical value.
$#  However, on the basis of freedom of staining and rust, the results at least e
§. indicate that Surfex, 12054 Zinc Chromate, D 2689 Zinc Chromete and 1508 dry R
§*  Red Lead are the pigments vhich show the greatest effect in reduction of S
o rusting. H . v
,’162 - Studies in Flat Wall Paint Formulation \\ B
& RS
e Flat Wall Pamts R
Because of the limited availability of ma.gnesium silicate, the RS
% Alternate A formulas of Flat-Tone White and tints, and Paintercraft Flat #10 e
&  to use 2203 dry Carbgla Talc have been sent to Cleveland for distribution. g
- A nuanber of tests were conducted during the month to evaluate
¥  deodorized thianers submitted by the Commerce Petroleum Company, Oil Research, R
- ~and Resin Rercearch. The entire volatile in the Alternate A formula for Flat- :
7. Tone fhite was replaced by each thinner in turn. The paints were applied on -
g Upson board end the odor tests conducted in an ‘enclosed space built up of the e
§if_ Upson panels. . T
g 0007-SWP-000018776 "% "

"




-]18-

M. VAN LOO
Cont. .

#162 - Cont,

The next group with respect to gloss was composed of Enameloids
made with 52848)N (3848)E and (4850)N. Gloss retention in this group was
best with (2848)N and poorest with (4850)N, but differences were slight.

The poorest gloss retention in the series of white enamels was
shown by Sears Roebuck and Pittsburgh products and Enameleid made with a
wood oil-phenolic vehicle (2946)EA.

In the series of Ivory Enamels, bad chalking and facding was evident
on all panels except one finished with Devoels "Honey Color (N)." This pro—
duct was given a general appearance rating of "fair" as compared with "poor®
for others in the series. i o s

L

A nunber of gray enamels were included in this exposure series.
The vehicles used in the enamels were single varnishes, ell of which have been
used at one time or another in Enameloid, - either alone or in combination with
other vehicles. The gray enamels were all pigmented with rutile TiOp, non-
chalking, 2174 dry, and tinted with Lamp Black. The P.V.C. was the same in
all enasmels.

At the end of 10 weeks the alkyds (olll) and (4100) showed good
gloss and color retention end were rated best of the series. (2843)GS and
(3850)N showed considerable fading and chalking and presented a poor general
appearance. (1557) showed considereble checking. .

The following chart gives detailed readings for the gray seriest
Exposure test for 10 weeks in Florida at 459 south.

Gray enamels pigmented with non-~chalking rutile
Ti0z, 2174, and Lamp Black (same P.V.C. in all enamels). e

i . Varnish
S used in Check- Mil- Chalk- Gen. ' Rain . -
I DPanel Pnamel Fade Gloss ing dew: Dirt ing Apps  Spotting
e ' 7430 (4100) (G) ‘ \ t. G s i
R 7431 (2946) EA (G) (8) c G S N
7482 é2848)N S G , és) F s .
7483 - (2847)S (G) \ . S) G (S) s
B 7484  (ZB43)E . (6 (8) (8. (5 G (5)
o 7485 (4830)N  (S) E (s) {(9) G S -
gee 7486 (1567) kY (G) C F C
s 7437 (31131) G ' -G S
¥ 7458 (€100) (8) {(a) (S) -G S
i (R945)FA E (5) {8s) F S
& 7490 (2343)G. S E (S) ¢ . F S
g 7491 (3850)N C E c P S
B 7492 (2841)c S (G) e F S
g G P S

7493  (2843)GS C E - (S) .

5 | - 0007-SWP-000018777 -
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Porch and Deck Paints

'; Panels 7602-31 T were returned for examination after 10 weeks' expo-
23 qure at Miami, 45° south, of various Porch and Deck paints covering variations
‘fs- ©p pignentation and vehicle. These were described in the October, 1943 report.
S

= The panels are 3" x 24" mecium quality Douglas Fir penels, given two

;.- coats of each paint, applied by trush, with care taken to apply equal film

1 thicimesses. After 10 weeks of exposure there are wide variations in eppear-

e ance ovut very little in durability. Pitch spots are very naticeable, but
%, their freguency may be more & function of the wood than of the coating.

_ Disregarding the pitch spots, in generel the painis using 2140
titenium calcium pigment show poorer color but better gloss than the leaded
zinc formulations. Chalking is no more than slight in any case, mostly on the
leaded zinc panels, so that apparently the fading of the 2140 fermmlas is
chemical fading rather than "chalk-mask." A single test of 2174 rutile non-
chzlking R 610 Ti0, and Micro Velva A shows up better than the average in all

respects,

with respect to the vehicles, differences in performence are still
small. ({1557)4, an ester gum-chinawood linseed varnish is very bad in all
respects, but improves with phenolic added. (3850)N Velsicol varnish is one
of the poorest in both color and gloss. The alkyds (4100), (6100), and (3111)
tested only with Titanium Celcium RC, show up very well. The panels will be
re-exposed. At Mr. Mills' suggestion, a special test is being arranged to
corbine horizontal exposures with occasional scrubbing, and eventual recoating,
particularly to determine the importance of chalking, and adhesion.

#182 ~ Study of Improved Mixing and Grinding Practices

Mr. Clingan is undertaking a survey of mixing and grinding operations
tc se= what opportunities may exist to reduce costs of mixing and grinding
operations, or 1o expedite production rates. e work uwp to the present has
wnvelved a review of the literature on this'subject, including the Production
Sluds!' reports, and technical information on wetting and dispersing agents,
and grind eids. A selected series of such chemicals have been ordered. We
%1l attempt to use the Brabencder Plastograph in our evaluation.

No work done durinz the month on:

\
#1890 - Painting of Pricks

#4348 ~ Examination of White Lead

#150 - Durability Studies of Zinc Sulphide Pigment Combinctions =

4278 _~ Studies of Dark Qolored House Paints
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