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#86 - iLeaded Zinc Pigments

Feveusty FHR

Because of the plans to substitute comblnations of 414 and 511
leeded zincs for 412 dry in current house paint production, test batches
of SWP Gloss White were made using available samples as representative of
the new practices as poagible. The 414 dry used wag Lot 3207, the 511 dry
woe Lot 2555. A hlend of extenders 2201 - 2203 was substituted for the 20 F
extender to emphasize the texture characteristics of the lsaded zincs.

The results of the tests may be tabulated as followa:

Rp 2264
Leaded Zinc Used 412 dry
Texturs O.Xo
Grind Time 6t 10"
Fineness 3 H
Gloss Good
Color Standard
Viscositiea #3 orifice
Fresh 270
1 day 29"
20 days - R7n
Wt./GCal. | 14,804

RB 2265
414/511 dries
0.K.

e 2
3 H
Good

' Very slightly gray

azn
40n
34.5"

14,844

The color and viscosity characteristics of the 414/511 combina-

tion occasion some concern.
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The Auxiliaries Department submitted for exemination three blends
of 414 dry with 511 dry which approximaete the chemical gomposition of 412
dry, 35/65 leaded zinc oxide, These blends were prepared using 511 dry
of standard color in conjunction with 414 dry semples which had been rated
70, 60, =nd 50, respectively. These were substituted in Rex 471 SWP Gless
¥hite for the 450 pounds 412 dry currently being used,

In summary it was reported that all batches were morual as regards
viscosity, gloss, grind, end color. The color differences, although per-
ceptihle, were very smoll so that it was genertliy egreed that it would not
cause concern. Fror the standpoint of color, blends of 414-511 dry equal
to or better then the semple submitted under the code No. AURL 931 are sat-
isfactory for use in Hex 471, This sample was prepared with 414 of 50 color.
Approval of sample AURL 931 does not constitute approvel for zll blends
nade with & 414 of 50 color. Composited color must also equal this standard.

A review of outstcending house paint exposure tests of 414 dry egein
showed that this pigment performs in a menner typicel of a cofumed leaded
zinc oxide. In these tests the 414 dry has been substiiuted on an equal
zine oxide besis, making up the difference in composition by edding either
basic carbonate or sulfate white lead. The raview included the following
geries: . C

1. Exposures 5539-46 C were examined after § years' vertical south at
Chicago, Ponderosa pine beveled siding primed with Hex 450 Under-
coater, Baghouse and Economizer oxides {eerly 414 types) were
tested in Rex 471 SWP Gloss Waite of 7-11-41 and Rex 462 Cream of
8-7-41, the regulars being used as guides. The specials are made
both with regular (5091) and with (3015) non~break linseed oil,

The durability of all the whites was satisfcctory: (3015) seems
slightly inferior due to erosion, but with (5091) both test pig-
ments are fully as good cs the regular 412 dry. In Crecm, both
specials show notlceahly more dirt but less fading than the regular,

2. Series 8126-35 C, Cof. (4~1/2 years at Chicego and also ot Coffey-
ville) tested the use of Economizer (15% lecded) cs (a) a replace-
ment for 40% of the 412 dry, and (b) &5 1007 replacement in SWP
White and Creem, on cedar beveled siding with Rex 450 Undercoater.
One Rex 471 formula is high in TiOp, low in besic corbonate vhite
lead, another vice-verss, as we were interested in using & minimum
of white lead at the time, With fairly uniform exposure results
at both locations, slight inferiority due to the special pigments
is shown, but since the higher quantities of Economizer (and lowered
BCWL) are not particularly poorer than the others there is little
to say sgainst the use of the specisl pigment, However, this slight
inferiority carries over into the tints, especially at Chicago.
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3, Series 6192-9 C, Cof, (4-1/2 yeers Chicago, 6 yeers Coffeyville)

4s

tests, in SWP Gloss White, only 25% 414 in the relatively high
Ti0, formule of 10-27-4l, plus & reduction of o0il content in the
vehicle. Neither location shows any eppreciahle difference due
to the 414 or vehicle change. In the Cream shade, 50% and

100% 414 ore tested, with both regular end lower oil (increased
p.v,c,) With quite ndvenced feilure at both loeations, the 100%
414 sample seems slightly best, but the 50/50 szmple is not quite
as good as the regular (1526 dry),

414 dry is teated in series 6186-91 C, Cof., the purpose being

to use the new pigment in & lesd-zinc peint. Before general formu-
letion desteils were finclly worked out, Mstondard” 414 W was de-
veloped and this series represents ite earliest test on our exposure
fences. These tests were exposed on beveled ceder siding, with Rex
450 Undercoater, 4-1/2 years at Chiccgo and 6 yeers at Coffeyville,
vertical south. Because of the current lack of interest in lead-
zine paint and the fact that the set-up is not suitsble for test-
ing 414 W ce such, only & brief statement of results is presented.
A 45/40/15% BCWL/414/megnesium allicate speciel cnd another with
slightly higher ZnO (due to 414 W) and 7% mica geve mediocre results
as compored to regulars. With still higher 414 ®, 4-1/2% of mica
and ebout 4% of TiOa, there was a considerable improvement. Poor
clean-up was o more lmportent shortcoming than geperal frzilure,

B
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#86 - Loaded Zinc Pigments

At the request of the P. C. and C. Dopartment we prepared an
itinerary and conducted a tour of cur exposure farm for representatives
of Montgomory Ward and Company. This was the third annual visit by this
group. Considerable care was exercised to limit the panels inspected to
exposures of conventional formulations.

Mr. H. F. Ssunders and Mr. C. H. Adams, of the Auxiliaries
Rescarch Department, reviewed curront exposures on basic silicatc white
lead. To date no failures have ocourred which would advise against its
use. From a paint application and appearance standpoint, basic silicate
vwhite lead seems to cause a puffy type consistancy which leads to defi-
nite brush-mariking.

0007-SWP-043998
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Panels 11611-28 F, C were pxamined after 12 months' exposure
at Florida and 17 months at Chicags, vertical south, cedar beveled sid-
ing. The purpose is to test the results obtained Yy using mechanical
mixtures of lead and zinc pigments at three zinc oxids levels, the lower
ones having been suggested ag possibly more suitable in the case of finer
particle size zinc oxides than the usual level of about 32¢. All panels
are primed with Rex ¢50 Undercoster. In the top coats, the following
zine oxides, and also 412 dry leaded zinc, are used at (a) 3275 zinc oxide
content, (b) 21% and (c) 10% using 108 dry, XX $92; 1707 dry, X%-50;

2059 dry, XX~-503; 2205 dry, Azo 222-33.

On the basis of orthodox estimates of the Pb0, Pb{OH); or
"active"constituent” contents, the mechanical mixtures should be higher
in total reactivity than the corresponding co-fumed formulations. It
would probably be considered normelly that lead-free zinc oxides would
be more reactive than the 2inc oxide in co-fumed leaded zinc. B.C.W.I.
"reactivity" may be expressed roughly as 553 Pb(0H), or 207 Pb0 as against
about 15 to 20% for the lead portion of lead sulfate, plus about 5% zinc
oxide. 412 leaded zinc runs from 4 to 6% Pb0. It was rather surprising,
therefore, to find that in every part of the above test 412 samples were
cleaner and better than the corresponding mechanical mixes, especially
in the Floride peries, which was must important because of mildew growth.
There was an increase in mildew dus to decreasing zinc cxide, as expected.

Though perhaps too early to be significant, there were signs
of failure on the Z22-33 samples and in the 108 zinc cxide group.
Mr. C. H, Adams has expressed great interest in these results, and plana
to run actual reactivity tests by the fatty acid msthod on these various
piguents. We should be able to report at some future time as to whether
his results tend to uphold the orthodox conceptions or the data of these
expogures, which certainly do not agree.

Two added zinc oxides, St., Joseph's #46 and #17, used at the

30% level only, showed up no better than the poorest of those listed above.
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#88 - Leaded Zinc Pigmants

Exposures 11319-47 F, C vers examined after 18 months at Florida,
vertical south, and Chicago north and scuth, regular cedar siding. The
purpose vas to test what was considered in carly 1046 to b the formuls-
tions most likely to be used by National Leed in their forthcoming ready-
mixed outside white, The basic assumption wes tbat it would be 20% each
of 2n0, BSWL, BCWL, anstase (for the white) titanium and extemders, the
load and zinc being a mechanical mixture. On this basis several lesd-zine
combinations were tested as follows, using (517) "2" bodied linseed and
formulating at both 30.4% and 34% p.v.c.:

¥X-503 Zn0, National RATS BCWL cnd National Acicular BSWL.

222-33 Zn0, National HTS ECWL and Notional Acicular BSWL.

222-33 Zn0, National #111 BCWL snd National Acicular BSWL,

222-33 2n0, National HTS BCWL and 9 dry Sublimed BSUL.

412 dry (co-fumed), with National HTS BCWL.

The Florida tests are two coats self-primed only, but the Chicage

tests included self-prining, and the use of Rex 450 and Titanium Pigrment's
MW-401 (zincless) aa primers.

. ‘Differences at present are glight, but the following tentative
inferences are possible: .

l. Co-fumed formulas haye at least a slight margin in durability.
2. No perticular cholce as to p.v.e. lavel,

3. Slightly greater failure using Nationel HTS-acicular BSWL with XX-503
and Z2Z~33 than when using #111 or 9 dry.

4. 2Z27-33 with #111 possibly poorest of all. (Chicago results contradict
this, showing 22Z-33 with Nationsl HTS poorest.)

5. Practically all specinl tests show more mildew and dirt than

co-. reg rs.

Exposures 11611-28 F, C were examined after 12 months at Floride,
vertical south, and 17 months at Chicage. The purpose is to detsrnine
whether certain zine oxides of varying particle sizes could be used nore
successfully in Rex 471 SWP Gloss White by reducing the amounts used.
Regulor Rex 471, bodied oil type, £ll anstase Ti0, is the basic formula
and guide. Mechanical mix formulas at 328, 21% and 10% zinc oxide make

0007-SWP-044000
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up the main tests, us. at each level t'l;o following sinc oxides:

108 dry (XX-59R), 1707 {XX-50}, 2059 (XX-505), 2285 (A20 222-83), also
412 (0zlo 35/65). A second portion of the test covers #46 and #17
zine oxides from St. Joseph Lead Compeny at the 328 leval only.

Very sharp diffsrences in mildew (Florida) and dirt (Chicago)
showed up, dus to both the type and quantity of plgment, Greater mildew
on the lower Zn0 sapples is obvious. 412 is mich cloaner than the
paechanieal mixes at each ZnO level. Theare is no serious failure, tut
the two lower-Zn0 groups show signs of early erosion, with 222-3% tend-
ing to check alightly on Florida exposurs. The two St, Joseph samples
gseem even more dirty than the other zinc oxides, end are the only ones
to show really significant checking and cracking.
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#86 - Leaded Zinc Pigmentis

1410 dxy, a nev co-fumad 20% leaded zine oxide, has been
introduced by the Auxiliaries Department. This material is produced
in a like manner to 412 dry and has texture and color properties
similear to that material., Incorporated into Rex 471 SWP Glosa White
the initial properties of the paint are standard, Arrangements have
baen made for expsrimental factory production of the paint and the
batch will be completed in the near future, Exposure tests will
glsc be started immediatcly.
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#86 - Leadod Zinc Pigments
Laboratory productisn of house paints bas been disturbed by

_ the varieble nature of the magnesium silicate supply. Viscositics have

been rmning as high as 60 seconds on materials which should be in the
25 - 30 sccond range. Plant experience 1a eimilar, Test batches made
using 1410 dry Tan consistently high at 5Q - 55 seconds. At the time
this was attritated to tho moisture content of the 1410 dry, btut asince
that time high cohsistencies have been experienced ropeatedly with

20 dry so that it nay have been responellble.

- A further shipment of 1410 dry will be tested in factory
production when recalved,

0007-§WP-044003
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The Chicago plant has put into productica a formula for
SWP meking use of 1410 dry. This production will have a blend of
1989 dry and 2201 dry for the extender portion. The body effects
asgsociated with 20 dry mentioned in the February report are upder
investigation. A separate report will be made whan the work
reaches a positive stage.
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#86 - Leaded Zinc Pigments

Exposures 8139-66 C, F, Cof. were discontinued and reported
after 4 years at Florida and Chicago, 56 months at Coffeyville, all
vertical south, 411 are cedar bevel siding, primed with Rex 450 Under-
coater shaded gray. The series tests 414 leaded zinc against regular
leaded zincs and mochanical blends, using a conventional pigmentation
of 50% lead, 0% zinc, 15¢ titanium as rutile/anatese and 25% extdnder.
The wehicle uses 10 gallons of bodied oil, and the p.v.c. is 31%.

{(a) In s group testing 9 dry basic aulfate white lead versus
18 dry basic cerbonate as supplementary lead, with ¢ “peirs"
of paints tested, there is essentially no choice.

(b) Due to factors too complex to set forth in .““n' only the
following highlights of the leaded zinc comparisons can be
presented here:

(1) A1l except 412 and certain samplep with Az0 55 L
show sericus failure at Florida. More explicitly,
414, Bagle-Picher 50/60, Lehigh 635 and especially
Lehigh 6 are unsatisfactory in durabdlity.

(2) At Chicago, evosion being predominant, Lehigh 835
and Azo 35 L seem least satisfactory, with all
others acceptable, none cutstandingly good.

(3) At Coffeyville, with the longest exposure and the
wost savere failure, E. P. 50/50 atands out as
poor and 412 as good, all others at least fair.

(c) The blend of Lowe Brothsrs V-10 and V-35 leadad oils seems def-
ini{:ely)infexior to (48), which in turn is alightly inferior
to (315).

(d) Regular 412 against a 414 called "Tad-Nac" in tints shows no
difference and "Tad-Nac" in the one white test seams good,

(e) The basic formmla ("modifiecd vehicle," 31% p.v.c.) Seams
generally somewhat infarior to regular bedied oil type at
36% p.v.c., which 1s used as a guide.

00o7_swp—044005
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Panels 13740-56 CS and F were prepared for exposure south
vertical Chicage and Florida., The purpose of this series is to compare
the tint retention of SWP formulas oontaining basic carbonate white lead
againat no basic carbonate and substituting basic silicate white lead
plus 414 leaded zine for the 412 leaded zinc and basic carbonate con-
tained in the base formla, In ths last group 414 1s substituted on an
equal zinc oxide poundage and the baeic silisate on an equal volume

basis.
The following tints were prepared, with tinting colors shown:
Rex 459 Bericley Yelloy - BY 40, BY 10, CB 7063
Rex 466 Colonisl Iellt;v-m 40, BO 1, CB 7063
Rax 474 Chelsea Gray - CB 7083, BY 40
Rex 478 Genova Cream - BY 40, B 10, BO 4
Rex 496 Ivory -BY 20, B{ 1, BO 4, BY 40
One SWP with 210 basic carbonmate has been shaded to each of the
above tints using the ahading bases which are shown on the formla
cards. These are the A series. The regular bases used include seversl

chrome colors and are included for a comparison bgtween chrome amd
ferrite tinting colors.

o~
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A semple of 412 dry Leaded Zino Oxide which had been trested
for color improvement was tested in Rex 471 SWP Gloss White. No color
inprovement could be noted.

0007=8WP-044007
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#68 - Lended 2inc Pignents

1. Ponels 7580-7 F, Cof. were axmmined after approximately
five ysars' exposuro, verticnl south, at Flordds mnd Coffoyville. The
sories tests the SWP Tint Base of 7-21-48, regular uaing 1528 dry
leaded zinc agninst o etock sample of 414 W from Coffeyvillo and o
special composite sample of "Craadien fume 414" representing botches
nade at Coffoyvilloe from July 7 to Septmmber 13, 1943, As indicoted
in onrlier progress reports, sll thess materinls have shown good dura-
bility -1lthough there is some evidence againat the two 414 senples in
the form of microscopic checking at Florida. In appearrmce, the dif-
forancos ore o little more Teadlly notlceatle but oot outstanding.
1526 18 fovored because of leas whitoe chelk-mask, nlthough the 414's
in somc crses seem alightly less dirty. Ko choiee is apparent between
the regular ~nd composite 414.

2. Ex posurcs 10518-39 F, C were sexminel after 36 months!
exposure at Florids, verticnl soutk, ond 40 months at Chicagy, north
end south. These are cedar bevel aiding primed with regular Rex 450
Undorcoater, except for o part of the group in which apecial under-
coaters are tested. The plan of thess tests connot be presented fully
in this linited space but essentially the tosts cover:

(n) Vhite lond comporisons, in Rax 471 SWP Glose Whita, toth on &
ragular co=fumed leaded zinc besis using = 25% =nd ¢ 3037
zine oxide level, "nd also on a mechonical-mix bezis st 24%
zine oxide. The vhite leads are:

1. 9 dry besic sulfate 3. Notional Lendls 46 X
besic silicate,
2. 18 dry basic carbonate
4. Eagle-Picher's
#202 basic silicate.

{b) Rex 450 Undercoater versus MW-401 zincless type primer with
the special pigmonts, using Aex 471 top coet both as regular
rnd with the silicate pignents.,

Rosults can be presented here only in general temms: sctis-
fectory or Vaverage" perfommance may >e nssumed for ull tests not speci-
fically mentioned, 2lthough thers are minor v~riactiona throughout.

Eazle~Picher's #202 shows the lecst failure of the four white
lecds in most cases. Howover, this materizl hes been found to gel badly

on storage in 1/2 pint erny for four yenrs at 850 F. average. The others
were not a1l perfect on the storage tecst, but showed no Seriocus gelation.
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Both 18 and 9 dry samnles rote as sonewhat mors durable in
thase expnsurce than National's 45 X, but all throc ~re on tha saue
general level slightly below #202.

Both the asilicate leads hzve a better clean-up rocori than
9 or 18 dry, tut the differcnces are comparatively minor.

In the prizmer taosts, MW-401 types are slightly inferior, ~nd
thers 18 no choice cB to the type of white lead, the silicates teing

fully satisfactory.

2
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#86_- Loaded 2inc Pizmante

Panels 11611-28 F, C were examined after 2 years' exposure
vertical south in Florida, and 2-1/2 years in Chicago. The painta were
designed to study the use of zinc bdxides and to detormine vhetheT anount
used end particle size or reactive surface area could be dalenced o
glve equivalent performance. SWP Gloss White was used as the bese formula,
increasing lead contents as zine oxide contents were reduced. 2inc oxide
wes introduced at 328, 21% ond 10% levels using Dzlo 35/65 leaded zinc,

XX 592 New Jorsey zinc oxide 108 dty, XX 50 1707 dry, XX 808 2052 dry, ov
Azo 22Z~33 2295 dry. St. Joseph Lesd Company's zinc oxides #17 rnd #46
woro used at the 52% level cnly.

Only the Florida panels show significant film failures, with
the co-funed samples showinz slightly to definitely less failure than any
of the mechanics]l mixtures. Failure is very slight at the 32§ lavel,
scmevhat more advanced at the 217 and 107 level.  St. Joo's #17 and #46
oxides at the 32% level show advanced failure, thus the former cannot be
congidered as an altetnate for XX 503, 2058 dry, and the St. Joe oxides
should not be used in exterior forrules.

Although mildew growth has not progressed mich during the second
yoar of exposure, the co-fumed leaded zincs continue to show an advantnge
over mechanical mixes in mildew control.

-
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#86 - Leaded Zinc Pigments

A sanple of 142¢ 12/88 Lesded Zinc wos subnitted to the
National Lead Company for work with their Basie Silicate Whito Lead.
This has been nmade up in SWP Undercoatar and Gloss White replacing the
ginc oxide on an squal chomiczl basis and the lead on an equal volume
besis with Rational's 45 X Besic Silicate White Load, The paints hod

normal characteristics of body and color and will be coupared further
by exterior exposure,

0007~SWP-044011
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#8586 -~ Leaded Zinc Pigments

Exposures 11856-61 F were retired after 36 months at Florida
vertical south, cedar bevel siding panels. The tests involved two
samples of 414 dry co-fumed leaded zinc sultmitted ty Auxiliaries Research
in 184¢. One purpose wag to determine the goneral sultabdbility of these
materials, AURL-397 "minimum standard" end AURL-398 "average standanl,”
the tetms having refersnce to color of the pigments. Otherwise, they
are essentially alike at spproximetely 90/10% zinc oxide/BSWL. Another
purpoee was stated at the outset — "how much lesad ... 1s needed to
exhibit co-fumed durabllity characteristics?" However, this question
could be answered only in a very limited way by this series, as the
only comparison was with regular 412 35/85 leaded zinc used in the
guide formulas. The specisl samples were used in Rex 450 SWP Under-
coater, Rex 471 SWP Gloss White and Rex 496 SWP Iwvory, prime coat end
top coat using the same sample in each case.

There wag 1little failure at Florida on the vhites, tut the
"average" scmple showed a little slower flaking-off of exrface dirt.
The 412 locked noticenbly clesner and whiter than the other two, =and
it was possible to distinguish slightly more grayness on the "minimunm"
than on the "averaga" sample. The tints showed fairly serious micro-
scopic checking, with the "average" sample having a groater number of
checks but smeller in size. Our genersl conclusions were: (a) the
"minizun” is not satisfactory in color, {b) the "average" is none too
good and (c¢) the durability with 10f lead is posaibly alightly inferior
to that of 35/85, tut quite satisfactory as far as can be judged from
these few tests. It should be remembered that the 414 used is not
typical of presant day quelity, which is consideranly better. .
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March, 1951

#8¢ - Losded Zinc Tisaents

Exposures 12510-44 G, F were axamined after two years' expo-
sure at Plorida, vertical south end at Chicago south and north. The
panels are primed with regular Rex 450 Undercoster except for a few
cases in which ane of the test variations is made in the undercoater
as wvall ap in the top coat, The series was put out in ocooperation with
the National Lead Company, to the extent that they received samples of
our paints and exposed them in their regular mamner at Sayville, Long
Iand, Ve have Teceived no rscent information from them except as
observed on our last annual inspection trip to thelr fam.

The broad purpose vas to evaluate varicus replacments of
412 dry 35/85 leaded zinc with 414 dry 12/88 leaded zinc and Nationsl's
45 X basic silicate vhite lead in Rex 471 SHP Gloss White and in SWP
tint base. The mubstitution, less axtensive in the tints than in the
whites, involved three methods:

A. Zinc oxide replacement by equal poundage, lead by ecual volume.
B. Maintain 35/85 lead/sinc retis, veplace om total wolume.
C. Same, ut Teplace on total weight, adjust volume witk extemder.

(In certain casss involving only Method A, (1) the zinc oxide
level was lovered from the novmal 328 to 25% and 20%, and
{2) :%nc oxide was introduced as Azo ZZ2-33 instead of lesded
zine,

A previsus report at approxinmately one year showed no significant
differences in perfommence, at least none vhich were confimmed at all loce-
ticms. The presmt routine study of Florida and Chicago tests indicates
that Do new differences of consequence have developed in the second year.
The nadn tendency o dirt collection soems to De that the regular guides
are cleaner than the specisls, except that those the same ap the regular
~bat lower ia ainc oxide sem cieaner.

The SWP tint buse tests, tuff and gruy, are all well within a
satisfactory range of dirt collecticn md fading, The special formulas
Tun about the same as the regulars in both respects. One sanmple carrying
414 dry and 45 X at s 252 Zn0 level is definitely cleaner than the aversage,
and one similar btut at 203 2n0 is somevhat cleaner and noticeatly better
in color. This 1s based on Florida remilts, vhich also show some incipient
checking, Chicago tests show no noticeable differences. In general, the
use of 45 X and 414 dry seems fully satisfactory through two years' expo-
sure, &nd essentlally the sems can bde sald of the reductions of zine oxide
level, vhich would have sdvantages frum the standpoint of cost and supply.
(The dehawior at lower 2inc oxide lsvels is rather unexpected and no ready
axplanation suggests itself.)
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Panals 15148~ F, C vere sxmained after approximately 5 years' expo-
sare at Florida vertical msouth and at Chicago north snd south, all cedar beval
giding prined with Rex 450 Undercoater. (a) Regular SVWP Tint Base of early
1948, 400 1be. of 412 dry co-fumed leaded zinc was compared with (b) our batch
of National Lead Company's Dutch Boy Buff, a formula using a mechanical tlend
of lead and zinc, with all lead as 18 dry baslc carbonate white lead and a
scmewhat lower inert contemt than our formula. An added formula (c) was one
pignented the same as (a) it a mechanical blend ueing 9 dry basic sulfate
vhite lead and 18 dry to match the compoasition of the 412 dry.

The results ocn these tests had varied consideratly in the past,
tut no seriocus fallure had shown up. At present there is serious microscopic
checking at Florida on toth mechanical-mix forwmilas, none cn (a). During most
of the first year, Dutch Boy locked good due to maperior color-retention; at
2 years it locked poor due to chalk-masking and dirt (as did the {c) formula);
ad at S years it is back to a better appearance than the othere dne to move
satisfactory elimination of chalk-mask and dirt. The pmnels are being con-
tinusd on test because of these past variations.
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86 ~

Leboratory produced samples of yellow leaded zinc pigesents have been

placed on exposure at the Chicago farm as well es in Mimmi, Flovida. For
thess exposures the pigaents were dispersed in the SWP tint base vehicle
substituting the yellow leaded zinc pignents for the antire pigaent volume
normally contained in Rex 478 Tinting White. In ococmperison with this saries
of leaded xzine paints tw ocutrol peints were used. Control paint A vas
standard Rex 475. Control paint B was made using 0slo €12 leaded xino oxide

‘in the ssme nannst as used on the experinmtal pigaents. Portions of these

ocontrol paints were shaded to match the lightest of the leadsd zine yallows
vhlle other portions wvers shaded tc match the deepest of the leaded zinc
yallown,

Carbon arc sxpopures on this seriep of paints have completed 535

hours. At this stage chalking is just beginning on the contyol leaded zine

paints, This chalking is only slight tut there is evidence of some chalk
face. The mixed pigamt tint base 18 not chalking but it has flatted

almdst conpletely. The colored leaded -zimc paints ave quite chalk resistant
at this stage of exposure. Thia chalk resistance would be of consideratle
importmnce if 1t carries through on exterior exposurs and in more practical
formulating spproaches. Pmels 18148+59 C, F were preparsd for expomure in
Chicago and Florida south vertical of the initial experimental pxints. Vork
is under way on the more oomplete svaluation of pilot plant batches of
sinilar pigments.
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#86_~ Leaded Zine Pigments
Contimusd carbon arc exposures on this series of yellow leaded

zine pignents have now reached 620 hours. At this stags the panels ave
showing chalking and are reted as follows:

Panal Pigaent Vhite Chalk Mask Degres of Chalk

- A AURL 2298 Light Yellow 5 v
B AURL 2285 * % 7 6
C  AURL 2287 " * 7 5
D  AURL 2297 Dark Yellow 7 9
E 412 Shaded to match D 4 5
P SWP Tint Base Shaded to match D 8 7
G AUEL 2264 Dark Yellow 9 B
H 412 Shaded to match G ] 4
I SWP Tint base shaded to match G 8 7

The abovs data indicate that the darker yellow leaded zinc pig-
ments are more chalk resistant and produce a chalk that is more nearly
salf-colored than the other leaded zinca of this series. The poor perform-
ance of 412 dry shaded would indicate that theres probably is a good posai-
bility of formilating an even more pemmanant tint base by using colored
leaded zinc pignents., ¥ork is under way on this protlem and will be
reported an at a later dats.
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#86_~ Leaded Zinc Pignents

Series 18380 - 7 F, C were exposed during the manth, testing
tinted leaded zinc paints RB 4141 - 4144. The special leaded zincs
involved are AURL 2519 - 2522, SWP Tint Base is shaded to match the
four special shades, as RB 4258 — 4259.
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#86 - Leaded Zinc Piggents

Exposures 18825-33 CS, O, F, K were prepared during the month, all
cedar bevel siding exposed verticsl south at Florida, Coffeyviile and Chicago
and 2lso north at Chicage. These tests evaluate Oglo> 13 M leaded .zinc in
B78 ¥ 9 Painter Craft Exterior Semi-Paste Paint #684. The paints may be
described ap follows: )

o3 Ho. Pigaent Cost  Lesded Zinc ZimgOxide AvsilatleLead

485 R $111.00 1424 Dry 552 1b. 20.8 1b,
486 R 12.70 0zlo 18 M 552 " .

48T R 110.44 . . %55 * 23.4
488 R 110.25 . " 552 ¢ . 24.6

A regular Rex 450 SWP Undercoater - Rex 471 SWP Gloss White is vsed
as control. The paints are applied as 3-coat work with reductions as per the
B78 ¥ 9 label, and also as S—coat woik starting with Rex 450 and following
with two coats as per label.
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86 — Leaded Zinc Pigments

Paints were prepared to compare regular leaded zincs mich as
412 dry and 1424 dry with high basicity leaded zinc 18 M 68 C 8. Expo-
sures were made in ths Weather-Ometer and at Chicago, Coffeyville mud
Miami. The paints inclulle SWP Gloss White Cards 71, 75 and specials, One
Coat White and tints. Panal numbers are 20404-2% S, O, X mmd F.

Pmels 18148-59 F, C were sxamined during the month, The purposs
of this series is to make an exploratory evaluation of specisl ysllow leadad
zincsrprepavred by the Auxiliaries Rssearch Department. Thess pignmts ars
used alone and are compared with (a) 412 diy regular co-fumed lsaded zinc
shaded to match the despest of the yellow pigmmts and {b) rTegular SWP tint
base shaded likewise. The special materialas are idmtified brieflly bty
Auxiliaries as:

AURL 2297 - Yallow basic sulfate white lead.
Light; sllghtly basic.

AURL 2298 - Ssme, btut no baaicity.
AURL 22685 - Co-fumed, with basicity; 12% leaded.
AURG, 2287 - Same, slightly higher basicity.

AURL 2283 - 55/85 lead-zinc as 412 dry; the treatamnt
was carried through to a considerably
deeper color than the preceding four.

The panels are cedar bevel siding, primed with Rex 450 Undercoater.
Florids panels have bemn expoaed 12 months, vertical south, and Chicago panals
the same, north end south.

On the Florida panels, the contrests are very etriking. The two
special pigments containing no zinc, AURL 2297 and 2298 show extreme mildew;
2297 looka scmevhat bettar than 2298 becmise the latter shows sm extreme color
chenge as wall as the mildew. By contrast, the AURL 2283 and 2287, contaln-
ing zinc, show practically no mildew., The panels look very clean and bright,
although the actual fading, partly chemical snd partly chalk-masking, is quite
edvanced. ADURL 2264 is quite zood in color-retention, tut looks bad because of
mlldew., The straight 412 leaded zinc is clem ut sericusly faded; the tint
base (guide) shows both divt and fading.
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s
86-4

The Chicago pansls show about the same general trends, with less
extreme nildew and fading. Thers is no film failuvre and the chalking is
no heavier on my of the specials than on the tint base.

The Florida pmels are being retirved. Obvicualy, the leaded zincs
have possibilities in certain shades, Mt it is doudbtfil whether versatiliy
can be developed. ’
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#68 - Leaded Zinc Pignents

Paint Ressarch

May, 1954
s

Work has been continued on the reformulation of SWP to replace
the regular oombination of 412 dry and 1424 dry leaded zincs with 688 C 6
The hiding of the Rex
47 based on 18 M leaded zinc was also increased to 19,820 Holley unite
in opacity in line with the hiding of Rex 471 Card 75, which was 19,800

18 M leaded zinc in the easisr brushing wvehicle.

units.

Fommla 471 S aade with 68 C € dry and the new vehicle is approxi-

nataly 10€ lowsr in Tav material cost than the forwula being made at Chicago
wvith 412 dxy and 1424 dry in the sasler brushing wehicle.
has been Tequested to mmmfacture sufficimt SWP on the proposed fommila

471 S using the present stock of 20,000 pounds of 88 C 6 dry on hand at the

Kesington plant,

Experinental results were as follows

The Chicage plant

486 S 487 8 468 3
485 8 Rafy Brushing Pasy Brushing As 487 8
Rex 472 Foonmla Formila ¥ith Increased
Characteristics Card 78 412-1424 68 C 6 Biding =
Theoretical Velght 14.82 14.24 13,90 -
Actual Velght 14.70 14.38 15,98 13.97
Viscosity - #5

Presh 22" 20% 29.4" 24.27

$ dgys 27.2 42.6 4“4 48.8
Brushing 7 8 8 9
Tlow 9 8 8 8
Hiding am

{ng Normal brush-out Fair Good Good - Good

b) Draw-dowm

(-005 film) Good Good - Good - Good
Leaded Zinc 68 C 6 dry 5454 S45#

- * 42 dy S00# S00¢# - -

- * ez dey 1004 1008 - -
1408 dry 50# S0 504 50¢
2050 dry 504 508 S50f 504
2132 ary 175§ 1508 1504 175%#

19,375 18,450 18,895 19,820

Holley Hiding Units
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#8€ = Leaded 2inc Pigmenis

Exposures 18625-33 C, F, K were studied rocently. These
vere propared to check the performance of Ozlo 18 M, with cortain
varistions in basicity, in Paintercraft /684 Exterior White B78 W 9.
The data regarding the paints and active pigments are as follows:

Paint Leaded Zine  Zimc Oxide . Availshle Lead
QJ 485 R¥ 1424 dry 3562 1b. 20,8 1b.
OJ 486 R Ozlo 18 M 552 1b. 51.0 1b,
OJ 487 R Ozlec 18 M 365 1b. 25,4 1b,.
0J 488 R Ozlo 18 M 552 1b. 24.6 1b.

*Baslc formula - B78 W 9, Card 1. Date of formlation of tests - Feb,, 1953,

The guide on all panels is re%nlar Rx 450 - Rx 471 SWP 2-coet
system. The tests are nll Z-coat work: (a) as per label, reductions
vith linseed oil and turpentine, snd (b) primer test starting with

Rx 450 Undercoater and following with B78 W 9, second and third coats

as per label, Florida tests have been retired et 24 months, vertical
south, For the Chiecago tests, north and south, we have very recent
readings at 30 months, Latest ratings from Coffeyville cover only

17 months' exposure,

Mildew growth has not been heavy at Florida, btut there has
boen consistently a little more mildew on the tests than on the guides.
Considering also dirt colleection, which followed a similar pattern, the
Florlda tests have shown gcmewhat poorer general appearance than the
SWP guldes, However, there has been no film failure, and no choice is
possible among the test variatlons cited. At Chicago, the picture is
a little different, but only because gray Rx 450 was used, and the
guides, having only onc top coat, look poor due to show-through.
Otherwiase, therc is no choice whatever at Chicago through 2-1/2 years,
Coffeyville reports the entirs series ms clean and good, no differences.
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£8§ — Qgghc

Exposures 18380-5 F, C were studied during the month. The
purpose of this series wss to evaluate four colored leadsd zinc oxides
made as pilot plant batches at Coffeyville by the antimony process.
These are varying shades of yellow and are tested as single-pigment
paints, compared dirsctly with SWP Tint Base shaded to mateh. The
scmples are:

AURL No.  Besed op 0 PO PbSO,  §b*

2319 Ozlo 12 72.5% 2.2% 6.154 17.5%

2320 0zlo 12 MR.2 5.3 5.3 17.5

23521 Qzlo 35 51.2 5.4 25.0 17.5

23522 0210 35 plus 42,7 17.4 21.1 17.5
lithargs

#Antimony as lead antimonate.

Note: An earlier series, 168148-59 F, C (report of January 15, 1954)
showed some very desirable characteristics in this type of
materinl, but also demcngtratod the danger of susceptibdlity to
mildew growth when the zinc content 1s low.

All penels are cedar bevel siding primed with Rx 450 Undew-
coater, one top coat only. Florida exposures, south vertical, have
beesn held for exhibit purposes for some time but are now examined as
of 24 months and back on test. Recent Chicago readings cover 32 months.

This series shows most of the advantages and few of the dis-
advantages of the earlier ssries, At both locations, all tests are
far ahead of the controls in color retention. Slight differences among
the four tests in this respect are not parallel at the two locations,
so we must consider all as equally good in color retention. If the
Florida results on mildew {at 12 months aa well as at 24) are takem as
valld, which the clear cut distinctions seem to Justify, all tests are
far better in mildew control than SWP Tint Base. These formulations
chalk quite freely, with a2 highly self~colored chalk., There i3 no
film failure of consequence on any of these panels, gulde or test.

These materials, if practical from other standpoints, certainly deserve
further study.
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486_- Leaded Zinc Pigpents

Exposures 18886 - 158912 C were examined after 50 months at
Chicago, wvertical south; Floridn resdings at 24 months were also
studied, Throughout the series, self-priming is compared with Rx 450
priming on the same penel., The major comparisons are:

1. New Jersey Zinc Company's XX-601 zinc oxide {the series being
done in cooperation with New Jersey Zinc) versus their XX-5035
and American Zinc's Azo 222-35. This was done in mechanical-mix
versions of Rx 471 SWP Gloss White and Rx 436 Fume Resisting
White 2nd in paints submitted by New Jersey Zinc, the latter
being lead-free formulas, The only difference at Chicago seems
to be slightly greater chalking with 222-35 than the others,
but not to the point of sppreciably greater orosion. With a
consideratle amount of checlkding and same cracking as a baaia
for judgment, the Florida tests show XX-503 conaistently best,
the other two nearly equal, with a slight edge for ZZzZ-33.
This, however, is not a Tecognized type of checking, tut a
"furrowing" or surface flaking.

2. The two 5-W special formulas mentioned above show more failure
than Rx 471 with co-fumed leaded zinc {guide). New Jorsey's
paints scem a little better than the two S-W speclials, but
not approaching the refular,

In general, the series deoes not show sericus failure for
2 to 2-1/2 years, and the above indications are pot finel. In com-
parison with other series over the past several ysars, XX-601,
though not best of these three zinc oxides, does give a more favorable
impression.

Exposures 18339-54 F, C were studied after 24 montha at
Florida, alsc on the basis of very recent Chicago readings, north and
south, at 30 months. The series covers several comparisons:

l. 7% water-ground mica versus dry-ground mica in Rx 471 SWP
Glosa White, Card 70 but using the Rx 476 One Coat House
Paint vehicle and the pigmentation of Card 70. No film
failure, both look good.

2« Rx 471, Card 68 made with 412-6840 dry and 1424-6828 dry
leaded zines, aa against the use of 88 C 6 leaded zinc of
the 18 M type. No choice, both satisfactory.
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~16-
3. Due to the use of Rx 471, Card 70, regular vehicle, as

4.

guide, we have the regular and Rx 476 type vehicles com-—
pared. Both are generally good, tut thore is a tendency
toward slower chalking and less erosion with the latter.
The difference in clean-up ssems slight.

Rx 478 One Coat White, Card 5, versus same using 18 M
leaded zine, as one coat repaint work., These tend to look
a little better than the Ax 471 tests decause of leas ero-
aion, and there is no difference dus to the use of 18 M,
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Project ﬁ = Leaded Zinc Pigt:

Exposures 26043-80 CS8, CN, ?, K, consisting of 14k cedar
bavel siding pansls, were prepared for Chicego north and south,
Plorida and Coffeyville. This is a tint bass study in SWP Colonial
Yellow and Westchester Gray. The general set-up is as follows:

. Ae Ti-Pure R-610 as titanive

CaC0g as extender - szinc as Ozlo 18 M,

Mg silicate as extender - same.

Mg silicate-CsCOg blend - eame,

Repeat sxtenders -~ using sinc as Osids.
Repeat extenders - using sioc as Aso 222-33.

Be Titanox RC as titanium

CaCO4 - Ozlo 18 M, as above.

Mg silicate - Oslo 18 M, as sbove.

Mg silicata - Callg - Otlo 18 M, as above.
Repeat with Ozide, as adbove,

Repeat with Aze 222-35, 88 above,
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Project ﬁ = Laaded Zinc Pigments

Exposure ssries Lk184-LL192 was prepsred to study the
sffect of leaded zinc oxide 68 22 00 ou the exterior durability of
A2 W 8 SWP Trim and Tinting White. Past ssries of this type bave
placed the most emphasis on the effect on mold resistance, The
specific purposs of this series 1is to study tha effect of leaded
zine oxide on film erosion and bulk film properties., As the zinc
oxide concentration goes down film faflure is sxpected to increase,
In order that the results are not affected by wold growth we have
includad 30 pounds of Vancide PA per 100 gallons formulatiom in all
test peints. Pilws will elso De prepared on tinfoil for Instrom
studies. The seriss includes a 58 22 00 ladder in 50 pound incre-
mants from O pounds to 350 pounds psr 100 gallons, The axposurs
locations for this series are Chicego south and Florida south.
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Project &g = _leaded Zinc Pigments

Exposure series LL610-L4618 wes designed to supplement series
4h1Buellilo2, These seriss are fdentical, except that the paints fn
series L4610 bave been tinted blue, whila those in the second series
wvere axposed as whites.

Both series were constructed to study the affect of 68 22 00
leaded zinc oxida on cracking end ffilm erosion of SWP Tris snd Tinting
White A2 W 8., The 68 22 00 was added in %50 pound incremsnts ranging from
a total of zero to 350 pounds per 100 gallons, 30 pounds of Vancide FA
vere added to inhibit wold growth., Panels wers prepared as two coat work.
The first coat was SWP Undercoster A2 W 2; ths second was the test sample,
The cedar test pansls were expossd at Florida south and Chicago south.

In addition to the above, we ars planning other work to aid in
the film erosion study in which the amount of erosion will be datermined
gravimatrically by msasuring weight loes as exposurse tims increases.

Exposure seriss Lh690-LiETT was prepared to study the effect
of 68 22 00 leaded zinec oxide on the durability of SWP Trim and Tinting
White A2 W 8. To exclude the effect of mold growth, 30 pounds of Van-
cide PA per 100 gallons has been included in all test sampiss. The forsu-
lation varisble is a 68 22 00 ladder that goes from O to 350 pounds per
100 gallons in %0 pound steps.

Drewdowns were msds over tinfoil covered aluminum panels for
exposure at Chicago south., Imstron data were obtained initially and
will be obtained at six month intervals to determine the changs in bulk
filn properties., Exposure procedure for these panels is descrided in
the July Monthly Repore,
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