. Inspection Trip
Exposutes -~ du Pont Pigzrent Division
Titaniun Pignent Corporation
Nationsl Lesd Company
June 30, July 1, 1949
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On June 30 Mr. E. V. Fasig and the writer inspected the panel
exposure tests of the du Pont Pigaent Division at Wilmington, Dalaware.
On July 1 we inaspected the psnsl sxposures of the Titanium Pigmmt Corp-
oration and the basic silicate white lesd exposires of the National Lesd
Cozparyy, both at Sayville, Loug Island.

AUG 15 1949

As usual, a conaiderable porticn of our time was spent cn a
review of the progress of sxposures which had been inspected in previous
visits, Therefore, certain detalls will be omitted vhers reference to
sarlier reports will provide necessary background data.

A re-reading of the general statements cn page 1 of the 1948
report shows that all the points stated therein also hold for this year.
Further emphasis hes been placed cn the faollowing points, some of which
are taken from the 1548 report:

1. du Pont contimues to favor properly salectsd calcium carbonite ex-
tenders in tints but not in vhites. They concede that the replacement
of magnesium silicate by calcium carbongte in leaded zinc white formm-

lations incresses checking tandencies, and this is even further sggre-
vated in lssd-free paints.

2. du Pont appears to be wvavering iz their approach te formulation of
paints, Their first acve was %o go from direct volume replacemsunts
to replacements an the besis of "Mnder requirements.” Becmss of
consistency difficultles they are now confusing the picture by
correcting consistencisa by changing pignent volumes or replacing
binder by thinners, or changing the composition of the bimdor, etc.

This seems to introduce too many varisbles. We should sttack
this problea from the standpoint of critical pigment volume con-
cetration. As an example, total pigment plus extender volume
could be hald constant, then ths CPVC determined for any change in
pignentation or binder, and the "free"” binder held constant. Thus
tha ratio of pigment voluma to free binder would de held constant
and comparisons would be more valid and more interesting. -

3, Lead-fres painte uenact be considered as durable as painta contain-
ing appreciabla mxwunis of lead pigments, provided both are form- RS

lated with the came ingenulty. At high T40, levels at least 35% 3\
zinc oxide is required to control mildew.

0007-SWP-037194

NOEL



4. du Pont continues to favor the use of chalk resistant titanium oxides
in house paint primers. .

S. The preferred position of bodied oil vehicles at the lower curremnt
lovels ia definitely estahlished.

6. Trends tovard higher titaniun levels continue with a prefarence
toward same control of chalking. 50% of the T10; as fres chalking
anatase Ti0; is a ninimum requirement for clean-up for white house
paints. As has beon pointad out many times in the past, durability
increases as the chalking rate of the Ti0; decresses. So far no
solution has been found to impert maximum durability to a white of
highest sustained appearance qualities. Robertson of TPC suggests
about 208 total TiO,, half introduced as Titanox RC HT and half as
Titanox A, at 33% FVC, using 40% of bodied oil of suitadle viscosity.

7. The exposure progress of basic silicate white lesd paints continues
very satisfactorily. Robertson states that he would have no hesita-
tion to use besic silicate as the reactive lead pigment in primers or
top coats. Special attention is required to control flow and puffi-
ness. Cambinations with 414 dry give satisfactory durability, with
appearance qualitiss dependent on the characteristics of the 414 dry.

8, The large number of new binders for house paints me be watched very
carefully as socme show very intevesting possibilities.

du P D =V W
- in 8 -

See (a) page 10, 1948 report. The basic pigmentations in this
series ars (1) 108 Ti0,/45% leaded zinc/22.54 BOWL/22.5% magnesium sili-
cata, and (2) the typical Ti-8il formula with 15§ Ti0,/50% leaded zinc/
35% magnesium silicate. In each group the titanium oxides used are suc-
cossively Ti-Pure FF, Y-CR, R-110 and rutile titanium calcium T1-Cal R-25.
The pigmentsti-ms were used in both the pre-war vshicle of 924 alkali
refined linseed and 8% Q bodied linseed, and in a bodied oil vehicle of
50% alkali refined and 50% X bodied linsead. Comparisons were availatle
between paints with 3.75 pounds of oil per gallon (50/50 alk. ref. 1L.0./
X body L.O.; and 4.25 pounds of oil per gallon (75/25 alk. ref. L.0./

X body L.0.).

Wo inspected thls series as painted out in 1944, 1346 and 1948,
The geoneral obdervations ware that the free chalking anatise Ti0,,
Ti-Pure FF yhowed better salf-cleaning properties than tha slower chalking
Y~CR, the rutile R-200 and R-110 or the extenced rutile calcium R-25.
The differences were most promounced on the north vertical exposurss. The
bodied oil formulations with less total oil showed better cleaning proper-
tios and better resistancs to mildew than the pre-war high oil vehicles.
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After cna year's exposure all the scuth panels vere ressonatly
clean tut all ahowed definite dirt collection an the north sxpomires
except FF vhere the dirt wvas less than slight. The 4.25§ oil paint was
equal to the 3.75§ oil paint. At three years all the south expomures
vere clean tut there were still differences on the north exposures. In
the absence of basic carbonate white lead the FF paints were cleaner,
ut vhere more chalk resistant titanium axides were used dirt collection
snd mildev are aggravated. Besides the reductics in dirt and mildev in
the bodisd oil formilas, tha replacemmnt of the magnesium silicats by
calciun carbonate eliminates mildew up to five years.

b ; = -

Both du Poot and Titanium Pigsents contimue to move in the
direction af higher Ti0; contants in house paints. du Pont placed an
exposure on 6/19/1948 a series of paints based on two principal pig-
nentationat

(1) 27% T40,/41.4% Acioular Zn0/81.6% itmu.un silicate
(2) 20.9% T10,/45.2% leaded zinc, 29.9¢ Magnesiun silicate

'The vehicle carries 4.25 pounda of oil per gallon, The cam-
pariscns weres

(a) Ti-Pures FP, Y-CR, R-110 and Ti-Cal R-28 at 1.B pounds Ti(,
per galiocn in Pigmectation 1. (also at 5.75 poumds oil per gallem).

(b) 50/50 blends of Ti-Pure FF with T-CR, R-110 and Ti-Cal R-25 in
Pignentation 2.

A second series of similer character has bem: on exposure
since 4/27/1948 south and north vertical, using hinder proportions of

toth 5.75 pounds and 4.25 poxnds of odl per gallicn., The pigmentation
pnmawurg' -

1s% m,/soih«hd 2inc/55% mgnesium silicate
108 70, /45% leaded sinc/22.5% BOWL/R2.5% magnesium silicate
. 1% 140;,/38% acicular 200/48% magneaium silicats

The titanium pigments used were Ti-Pures FF, FF-CR, Y-FP,
Y-CR, R~110, R-200 and T1-Cel R-25 at normal, 1.60, 1.80 and 2,22 pounds
T40,/gadlcn, also 50/50 and 75/25 blends of FF¥ with Y-CR and R-110.
Ti-Pure F¥ shoved the best clean-up south and sorth, with the 3.75 pounds
of oil formula bost in all cases. The more chalk resistant types did
clean up botter at the higher Ti0;, comtents, ospecially in the lower oll
paints, 50/60 blends of FF and Y-CR cleaned up better then 50/50 tlends
of FP aud R+110, but neither was equal to straight FP in appearsnce.
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In the lead-fres formmlations, tHa FP paints ware bright and clem, Mt
the wore chalk resistant Ti0,'s atill hald scme dirt and had & tendency
tovard mildew, especially at lower PVC's. Actually, the chan were

goa
not ss marked a9 night bave besn'snticipated fyom 1.27 t0 2.22 pounds
TiOy par gallon, :

A ssries of washing tedte wes put out on 9/1/1048 comparing
1008 ¥, 50/50 FT/Y-CR, and 100L YR in the "T1-8i1' formlation, also
in leaded 3inc and lead-free at
scribed in the paragraph above, A black

In view of the Detter control of washing viun lead is present,
du Poat prefers the use of lsed driers in othervise laad-free paints,
ewmmwmmm. This agrees with

i ¥ine wss spent in revieving sxposures of lead-free
bouse padiyihe Ware dlscussed on pags 1l of the 1048 repori. Tha
rired, serdiPt Sus-cupenidd o 8/19/48 south and north vertical with. the
4.8% 4.2 3,75
158 Ti-Pure FP/50f losded zinc/36% mg. silicate 28.5% %1.6%3  34.5%
17.2% Ti-Pure F1/57.5% Acicular Zn0/¢5.5% mg. sil. 27.4% - -
19.4% - " " /42,384 n no/58.3¢ v - 26.0 -

17,26 " /57,5 n " /45,58 » m - - 33.5%

ja )
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The same paints axcept for the third in the above sories were
also exposed in August, 1947. Since the lead-free zinc oxldes of the
acicular type have higher binder requiremmts than co-fumed leaded zince,
the lead-fres paints wers formulated at lower FVC's to give oqual frTee
binder relaticnships.

Ths general commmnts are about the same as in 1948. The lead-
free paints are vhiter and brightar than thode certying co-fumed leaded
zincs and the cleaning 1s at lsast equal.

In comnection with the ultimate durebility of lesd-fres paints
we axamined a group of pansls which had been oo south expomire for five
yoars and then held for the past year an noxrth exposure to preserve the
status quo. In comparisons of Typs A (high lead) and Typs B (lead-fres)
paints of the old E-IT-P~l0la Federal Specification, three conta, the
lead-fyee paints are definitely inferior in durability. It should be

’

high iz body, and calcium naphthenate was used to premote drying. If
lead driers or leaded oils were used it is rresunsd that dursbility would
be affected baneficlally. The *T4-811" formmula looked good in this sans
group. Vhen the T10, uaed is the non-chalking rutdle R-810 the durebil- °
ity is practically perfect tut the appearance is and slways was poor.
um.mmmmauau-mmmuno:ummnm
bave boen 207w erosion. One ocat of the top coats over a ocat of TT-P-25
prizer did quite wall.

of the lead-free paints than they will do as well as the run-of-ming
lead—ccntaining peints. It would be sssumed, however, that if the sams
{oprovenemts were nade in the lsed conteining pelnts they would have the
greater probebility of giving uniformly adequate results. _
{d) Caloium Chpbonste Extepders in House Paints

: Becanise of lack of time we did not give the usual attention to
the special calcium cardonate extender studies, except aa they wers nen-
tioned incidental to other series. In general, it appoars that the con-
clusions given in earlisr reports still represent their thinking,
although it seemad to the writer that du Pont placed leas emphasia on
this iten than in previous ysars. Thay prefer substitutione on the
besis of equal bimder requirenmts. In whitss the durshility is recuced
compared with magnesiun silicate. They atill emphasize improved tint
retention (vhich we find counteracted bty greater dirt collecticn). They
show good tint retantion in lead-free peinte using acicular zinc oxide

and calcium carbomate with R-610, suparior to leeded zinc and magneaium
siltente.
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The exposures of a 25% Ti~Pure FF/50% leaded zinc/25% magnesium
silicate pigmentation at varicuas PVC's and spreading rates have now been
out for almost 3-1/2 years (axposed: 2/28/45 south vertical). This pig-
mentation at 358 PVC is more durshle than with high oil bdnder at 20% FVC
vhen spread at 450 sq.ft./gal., and offers promise as a one cost house
paint. The chioef difficulty over new wood is flashing. It was said that
Devoe and Raynolds One Coat House Paint does not flash, tut it is not
“x—i:.w for direct spplication on new wood as thay prefer & zincless
primer.

Durability is controlled to a large extet Ly film thickness.
The paints spresd st 450 sq.ft./gal. ave mostly gone while thove spread
at 200 sq.f't, are still quite good. At low PVC the psints lack bulld.
If the PVC is decreesed by removing extender and incressing the bdnder
than 20X PYC is better than 36%, according to du Pont, and therefore
for trushing one coat on new wood 1t would be better to add oil than
thinner, This must be scrutinized in 1ight of cur work om CPVC.

[£) Svecial Olls

The various ssries studying special oils include under pig-
mentations:

(1) 15% Ti-Pure FF/50% leeded 2ino/35% magnesium silicate
(2) 17.5% Ti-Pure FF/57.5% scicular Zn0/45.4% negnesium silicatg

Pignentation (1) was put out in 1946, 7 and § and (2) in 1948
only. A wide variety of linseed, says, tung and dehydrated castor oils
vare used, both individually and in combination or co-polymerised, include
ing same P.E. and maleic treated olls. Archer-Daniels-Midlandle 75-5,
Ardol, Var 70 and ASV #4 deserve special attemticn. A-D-M doscribes
these oils a8 followss

76-5 ~ #A fast drying linseed oil, a modified glycerol aster,..
repid dry, excellent water and alkali resistanco,
sxceptional durability and extra hardness...attained
through & Nimdamanta) modification of the fatty acids
present in linseed oil.”

Ardol - "Chemically modified soybean oils showing axtremaly
faat bodying sbaracteristics.n

Jer “0- ", ..a haovy boldel Var il cut to 7% solldse.t "Var is
tle ~amn given to a pev group of copalymer oils based
on yugotetie Jdrving oil products obtained in the manu-
facturs of linseed and soybean olls...closely roseables
75-5 011, ‘

AST #4 - {Samo descTipiion as Ardol.)
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Ardol, ASV #4, and Spencer Kellogg's Drisoy A look good up to
% yearas., 75-5 is especially interesting in that while it showe checking
in paints containing active pigments (1sad and zinc) 1t looks very good
with a pignentation containing only Ti0, and megnesiun silicate (i.e.,
no active pigment), It sbows no cracking., I¢ is cbvicus that this would
be a non-siaining paint which, of course, would be very interesting.
Copper and iron stalning ave bed protlemms ob conventional house paints
where zinc oxids has been a necessary and important part of the pignmta-
tion. See (g) below. Since 75-5 causes checking in conventional paints
and gives good performance when used with & pigmentation containing no
active pigwent, 1t would appear that 75«5 oil does in the vehicle what
ginc oxide does in the pigment. This is important and will be investi-
gated further, Var 70 vill be studied also ss it 1s 1ike 75-5 but costs
less., Use in trim paints is also suggested by these vesults. Ardol
ohowad slightly earlier loss of gloss and development of chelk then lin~
seed, tut looks very good.

Untreated soys o3l binders in this serias do not do too well
becsuse of dirt collection and temdencies toward "cissing.® Even Driscy A
shows more mildew because of erosion which has exposed some wood. 100%
:ﬁe carbonate white lead in A-D-M's Superd linseed is very dirty and
awed.,

100% Castung U-V looks good 80 far (nins pmonths' exposure).
In general saya~-tung ocabinstions such as 80/20 show improved performance
when given more chance for estar interchanpge during the bodying process,
with Z; body preferred. Note the similarity to (3318).

(g) Scovesn Staining
Several groups of panel ‘stdies of screm staining were axamined
vhich had been placed on expomure at times ranging from 1/24/1947 to 1/3/1348.
Three types of pigamtation ware ussds
(1) S8% Ti-Pure FT/45% magnesium silicate -
(2) s58 " /8s% . "
(st » poa = e

PVC's wars 25€ and 35X, uaing phenyl mercury olesate in the ascunt
of 0.2¢ by weight of ths total peint as s mildew inhidbitor, since the sbove

pigaantations carry no active pigamt, especially zine oxide. Pilaeces of
copper and irom screen are attached to the panels to cause staining., Six
montha' axposure appears to bs a critical point in staining. "

To quate du Pont:
"lLead-zinc free stain resistant painta of promise were obtained
with various alkyd vehicles (such as GE-2488, 2475, 2501, 2505

and 2502), Also with a watsrproof spar (such as McCloskey's)
lengthenad with Archer-Danials-Midland Company's 75~5 Special
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in the mmount of 25, 50 and 75 per cent by welght based on
total binder.

"Other vehicles of promise for zinc-free paints were
McClosgkey's 175 013, Archor-Daniels-Midland Company's 75-§
Special and U. 5. Industrial Chemical's X-239 and X~B49."

It was pointed cut that copper and irun compounds would be
procipitated from solutica st & pH of about 5. The pH of a normal
zinc containing paint would be about 6.5 and therefore precipitation
srould occur, In the abascmce of 3inc oxide the pd of the paint would
be about 4, and therefore no precipitation. This would explain vhy .
chlorinated alkyds lock good, and why tho eddition of allali Tefined
linseed 0il to chlorinated aliyds spoils ths stain resistance.
Linseed says combinations did mot look too good. Ae mentioned hefore
Var 70 or 75-5 Spacial shoved conaiderable pramise even in the absance
of active pigneuts.

() Porch Paints

A brief inspection was made of a langthy series of poreh paints
put out in February, 1948. There were a mumber of commercial cmtrols,
including S-¥ Forch and Floov Enamel (vhich i3 performing utiamecmy
up to this point, and far better than du Pont's previous exposures o
our former loaded zing porch peint). The panals are axposed 45° south.
(Ses page 14, 1848 report.)

Ti-Purs R-810 was used alone and with various extenders in a
wide wvariety of vehicles. Beat gloss 1s obtained by leaving out all
oxtender, tut Surfex 1s helpful in giving uniform gloss in cne coat and
does well in tint retention. The allkyd vehicles are ganerslly mperior
in gloss and tint retentionm, but it should be kept in mind that allgds
tend to bocome slippery vhen wet.

Due to the limited tims available, and the amount of time
spant st the exposure fam, we had no opportunity this year to inspect
any of the du Pont test housea. We have information availatle ¢n the
progress of houses described in earlier reports and can furnish this
on Tequest.
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Frank Smith of Titanium Pigaent Corporation Technicel Service
had prepared & special report covering the results after thrco years'
aexposure of the painte in the cooperative series insugurated in 1946,
Both S-W and T.P.C. preparsd a group of paints vhich were exposoi
simultanecusly at Chicage and Sayville, as well as at supplementary
locations for cur own interest.

The formlations ars rather numerous and varied, 8o details
will be omitted until a ssparste report is prepaved. The S-W white
paints involved principally compariscns of titanium oxide anatase
Titanox A against rutile Titanox RA-10-M0O and hlends, with 0zlo leaded
zinc pius 14% BCWL in the pre-war and post-war vehicles, adding the
474-811" pignentation for comparisons. Specials include use of the
extended rutile Titanox RC HT, the same btlemded with Titanox A or ana-
tase titanium calcium. Primers included SWP 450 Undercoater verus
T.P.C.'s MW-401 type of zinolaess primer (actually MW-1178) and salf-
priming. The tints were principelly besed on the nomwchalking rutils
Titancx RANC, but include 1/5 leaded xinc-1/S lead titanata-1/5 magne~
aium silicate and the "T1-Sil® pignentation with RA-NC. One special
extender - Micro Valva A - was used in a tint.

The paints prepared ty Titenium Pignent are more heterogen-
eous in character. Thay were largely in the pre-war veshicle at 284 PVC
although scume Tun as lov as 21%. The compariscns include titanium oxides
of different rates of chalking: A, AA, RA-10-MO and the extended RC HT
in the vhites, also combinations of the free challdng A and the other
slover chalking titanium pigments., Their tints incluled studies of RA-NC
and Titsnox RC.

T.P.C. roported that st three ysars the only comnclusions that
can be drawn refer to appearsnce:

"Pigmanting paints at a high pignent valume (36%) with less than
four pounds of oil per gallon of paint improves the appearance
of the paint by alwvays maintaining a cleoan wvhite surface.

"Rutile cxidse sithor pure or axtendad produce paints with rala-
tively poor sppearsnce wiloss some free-chalking anatase
pignant is included in the pigmentation.

“There is somse evidence that a special primer is needed in a
two~coat systea when the paint is 10 be applied over poor
woods. The length of exposire seems to have been insuffi-
cimt to form any definite conclusions on this point.

"Likewise, there is insufficisnt evidence to fom any defin-
ite conclusicns regarding the durabiliy of the paints in this
coaparative series.”
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Ve made scme special notes which may be of interest. In a
rather conventional T,P.C. formuls with 15¢ T40,/35¢ lesded zinc/1S%
BCWL/35% magnesiuwm silicate (Note - too low in zinc oxide - 23%)
Titanox RA-10 shoved considerable dirt and mildew collection, especi-
ally on the north. RA was even vorse but AA better although it still
showed considerably more dirt than A. If the Ti0, was increased to 20%
at the expense of the magnesium silicate there 15 some improvement over
15% AA. Vhen the titanium is introduced as the extended mutile RC Hf,
at least half should be snatase Ti0, to give clesn-up mxi appearence.
(A rocheck at Chicage shews that even 50% Titanox A with RC HT has
definitoly move dirt collection than straight A, especially oo the
north.) The S-¥W paints with 15% Titanox A look very good, especially
in the currunt vehicle. The T4-8il pigmentaticn has some tendency to
Weisa® and crack. )

The S-VW formulas with titanium calcium compare 25.8% RC HT
with a blend of 17.3% RC HT end 5% Titanox A, of equal parts ratile
RC AT and anstase Titanox C, and all apatese C. At 358% PVC on the
south all are closn, with the all C formala showing erosion., All are
quite good on the north with streight RC HT showlng only dlight dirt,

The S-W tints are all cleaner than the T.P.C. tints with the
S-¥ formla using Micro Volva A in a 56% PVC paint the clsanest of all.
This formula, 11.9% Titanox RA-NC/38.5% leaded zine/10.3% BCWL/29.3%
Mioro Valva A, l0oks much better than the old 1/5 lead titanate-
1/5 leaded 3inc-1/% megnesium silicate tint, ¢

There were evidences of definite mupeviority where the special
primors wore used on rather inferior white pine ss compared with self-
priming, Furthet exposure is neseded to differsntiate between the two
types of primers.

The S<W Chicsgo set are at an interesting stage and a special
Teport will be prepared.

-

b D V4 8

This series has been discussed in several of our previocus
inspection reports. The testa were run to determine how much extender
could be introduced intc house psints before durabdlity was affected
seriously. A set has been started each year for several years, The
coutrola efter 8 years of exposure showed lead-in-oil off entirely,
80/50/10 flaking very badly, and the "Ti-S5il" pigmestation croding
with some checking and cracking. Lowe Brothers' High Standard was
atill in very good condition after 8 years, and SWP Gloss White was
in good conditien, with & few cracks. The prineipal experimentel
pigmentations ware:
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15% T40, ~ 46.0% leaded zinc - 19% BCWL - 20§ magnesiun silicate
v 158 " -~ 38.5% n "o 15, %M v - 30,88 " I

% r - 34,.5% » no-14,7 " -35.7% w "

158 v -30.83 r o _128 & - 41.6% 4 "

The group started in 1944 compares the free chalking anatese
Ti0, Titanox - A with the semi-chalking anatase Titanox AA, At this
point of 5 yoars' oxposire it 1s very evident that the paints made
with "A" ape much less durable and chow more ergsion than those imade
with "AAY The formar.shov increased checking, crecking and erosion
as the extender goes up, vwhile the latter show very little fallure so
far. PBarly dirt collection history must be considerved.

The similar serias started in 1948 (now thres years old)
compares 20¢ Titanox A-168, 15% Titamox - A, 15F Titencx RA-10, and
10% Titanox RA-10 plus 5% Titanox A. With Titancw A the parels are
starting to show sema checldng and cracking st the 35.7% and 41.6%
pagnosium pilicate levels. These conform to 22.5% and 207 zinc oxide,
respectively. The addition of 5% anatase holps to free up the chalking
of Titanox RA-10.

The panels put out in June, 1947 (now 2 years old) compare
15% Titanox A with 201 Titanox AA at the four axtender levels, except
that the extra 5§ Ti0, wns introduced at the expense of the extander.

A1l look good st this stage., These all carry 4.25 pounds of oil per
gallon at 33% FVC, with 25% 2, bodiad oil in the binder.

{e) Patide Calclua Palpte

This series was put out in June, 1946, south and north verti-
cal, three goats self~primed.  The pigaemtations are:

(1) 508 Calcium Pigment/S0% leadsd zinc.

(2) 50% Calcium Pigment/40% leaded zine/l0S magnesium eilicate.

(3) 40% Calcium Pigment/40% leaded zinc/20% magnesium silicate.

(4) 50% Calcium Pigment/25% zinc oxide/25% magnesium silicate.

(5) 35% Titanox RC BI/5% Titanox A-MO/50% leaded zinc/10% magnesium silicate.

(6) 35% Titanox RC HT/S% Titanox A-MO/25% zinc oxide/355 magnesium silicate.
(1) through (4) compare 2008 RC HT with 50/60 RCHT/RC. The

RC HT paints, of course, are cleansr than those with some RC but not as

clean as whon the 5% Titanox A 18 sdded. The lead-fres paints (4) and (6)
show more mildew than those carrying leaded zinc.
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(8) 1848 Commercial Paints

<12~

This will be a very interesting series to watch for a period
of years and therefors some detail is given here. All paints are three
coats self-primod unless otherwise indicated, exposed vertical south and

north on codar and white pine,

Eadnte
100% BCWL

607 BCWL/30% XX-2 Zn0/10% Ext,

45% Cryptone M5-150/35% leadad
zinc/20% magnesium silicate

Benjamin Moore

50% Ti-811/507% leadoed zine

Patterscn-Sargent
National Lead #110

National Lead #10

Fuller #2015
Gensral #1003
Sears Roebuck #1435

Shervin-Willisms 471
(128 BOWL on label)

Daovos and Raymolds #547
Pittsturgh 1-54

Devoe One Coat®
Nuhide# .

du Pont (lead-free)

du Pant #40

South North
Gray, will Gray, will
check scon, check socn.
Dirtiest Dirtiest
Rather gray Rather gray
Dirty Dirty
Clean Clean
Dirty Dirty
Clean Siight dirt
(more Titenox A)
Slight dirt Some dirt
(move Titanox AA)
Slight + dirt Some dirt
Slight + dirt Slight + diry

Somewhat gray Scoevhat gray

Clean (one of Very alight dirt

the best) under overlaps.
Semevhat gray Gm{y

Somewhat gray Cray -

Cray Grey

Clean Cloanost and brightost
Gray Dull

Gray Gray

*One coat over MV-1178 primer (zincless)
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It is anticipated that some of the paints Dow showing unfavor-
able dirt collection due to retarded challking may shov excellest dura-
bility. Both factors must be considered to have consumer acceptance.

d) Grades of Ijtanox

This seriss was put cut in June, 1948 three coats self-primed
wouth and north vertical on cedar., The pigmentation throughout is:

15% Titanox/468% leaded z!.nc/lsx BOWL/207% magnasium silicate.
The Titanox pigments ave respectively: A-24, AA, A-168, A, A<D, Two
vohicles wers used; one, the full oil pre-smr vehicle, and tha second,
a 4,257 25¢ 2, bodiad oll vehicle. At this point the high oil serdcs
all showed some dirt but tha bodied oil series were cleaner. It should
be romembered that at the time of this inspection Sayville kad had no
rain for over a month.

(e) Lead Free Houge Paspts

One saries, put out in 1845, is based on a pigmentation of
15% T40,/30% zinc oxide/55% magnesium silicate, in vhich tho Ti0, s
respectively: (1) 15% Titanox RA=-10, (2) 128 RA-10 plus 3% A-MO,
(5) AA and (1) A-168. All ave in the full oil wehicle. On the south
all ahow slight cracking but otherwise the durabdlity is quite good.
The rutiles produce a yellow cast tut the anatase show miidew on the
north.

Another lead-free series was put out in June, 1947, In the
first group Titanox AA was used starting at 15% and increasing to 303
at the expense of the sxtender, which was half magnesium silicate and
half caleium earbomate, all with 30% zinc oxide. The second group has
15% Titanox AA with from 25% to 55% cinc oxide, again from the extender-
and one at 20% Titanox AA and 258 gine oxide. In the first group as
the Ti0; incresses the paints clean better, with souws miMew at the
higher Ti0; levels cn the north, The mecond group shows that at least
350% zinc oxide is required in lead-free paints to control mildew, and
oevan 35% at high Ti0, levals.

by icle )
Rather extensive vehicle studies were put out in 1047 and 1948.

One 1917 group uses a pigmentation of 15% Titanax A/463 leaded zine/
19% BOWL/20% magnesium silicats, with the following wchicles:

Vehicle wy e Remarics
94% Rafined Linseed 8% 29% 0.K.

6% Bodlod Linseed

76% Rafined Linseed 7 53 0.X.

254 Zp Bodied Linsced
(Cont. )
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Vel s N Pc Remarks

50% Refined Linseed 85% 35% Brushed bettar and
30% 24 Bodied Linseed filn smoother than above.
207 Magnesia 011 )
100% Naticnal Lead's -1 35 -

Replacement 011

35.5% Chinawood 041 65 35 Dried fastest
66.5% Scys Looks 0.X.

33.5% Chinawood 04l a6 5§ Looks 0.X.

47.6% Soys

19.0% Linseed

35.5% Chinawood 041 65 35 0.K.

31.7% Scya

34.8% Linseed

33,.5% Chinawood 04l 85 35 0.X.

16.5% Soya :

50.0% Linseed

A second aseries was put out in 1947, three coats self-priized,
using & pigoentation of 158 Titanox AA/58% leaded zine/218 BOWL/
26% mgnesium silicats, at 29€ PVC. The binders include many combinations
of vefined linsesd and soya oils and Drisoy with bodied oils such as lin-
:;;d, dgdntod castor and Drisoy, All look good and about ths same at
s point,

In 1048, exposures vers prepared using 154 Titanox A/38,5% leaded
3inc/15.7% BCWL/50.8% magnesium silicate in a numbar of vehicles at 3% PVC,
The paints and their curvent conditicn are as follows:

100% W bodisd linsesd. 0.K. south and north,
100% W bodiad soya. Some dirt south, definite north.

100% Ardol. Slight dirt oa south, slightly cleaner than alove
cn north. . ’

45% Rafined linseed, 30% Drisoy, 25% 2, bodied linsoed.
Very alightly cleansr than Ardol.

45% Refined linseed, 30% Ardol, 25% 2, bodied linseed.
0.X. south and north.

45% Refined linaseed, 30% Dehydrated Castor, 25% 2, bodied
linseed. 0.K. south, cleanest of all north.
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P t Ten

This is an old series, put out in June 1941, vhich was exam-
ined to determine the performance of sslf-primed paints and primers on
extended axposure. Campariscna m be summarized ses followa:

Top costs used:
A, 60% DCWL/30% 2n0/10% magnesium silicats.
B. 15% Titanox AA/485% 1.«1.4 sine/15% BCWL/25% magnesium silicata.
C. 60% Titanax RC/40% J.ud-é sine.
D, 15% Titanex AA/30% 1saded sinc/15% BCWL/40% magnesium pilisate,

These top coats were applled as three coats self-primed, and as
two coat systems over two primers having the following pigmentations,
respectively:

1. 37.5% Titanox B 30/57.54 BOML/25% magnesium eilicate.
2. 52% Titanax RC/41% BCWL/278 magnesium silicate,

In the self-primed group Paint A s chacked and cracked,
B cracked, C gray tut with good f£ilz end D checked and cracked. Over the
titanium barium primer (No. 1) there is much more erosicn as the prizer
arcdes rather rapldly when the top ocats are gene. There 1s more peint
left on the titanium calojum primer (No. 2) with a tandency to devalop
mildew when the primer bucomes exposed after six or ssven years.

{n) Exterior Tint Bese Pajnts

In 19468 two groups of tint bases wers put out as three coats
self-primasd. The first carrisd 15X Titanox RA NC, 50% leAded zinc and
35% oxtender. When this oxtsoder was magnesium silicate the south expo-
sure is clsan but there is some dirt or mildew and alightly bloichy fading,
vwheo calcium carbonate the south exposure is cleansr es is the north tut
with slight mildew. Vhen the extender is calcium sulfate the films mre
in good condition, and & bland of 158 magneaium ailicato and 20¢ barytes
is atill good.

Vhen the RA NC is dropped to 105, leaded zinc to 45 and ex-
tonder to 307 to permit the introduction of 155 BCWL the calecium carbonate
tint is the cleancst, msgnesium silicats plus barytes is clean, calcium
sulfate shows sone m.ld-v ad magnesimm gilicate is dirty. While this
appears to conflict with our findings that calcium carbonate improves
tint retention tut increases dirt collection, the facts probebly are that
the T.P.C. carbonate panels look cleaner becsuse calcium carbonate controls
nildev,

0007~8SWP-037208

0007-SWP-000112836



~16-

i t ad

7.P.C.'s expomures of house paints wore again examined prior
to the inspsction of Nationmal Lead's exposures oz the samo location.
The flrst groups were put out in august, 1946, with present condition
as follows: .

(a) 3 comts self-primed, vertical scuth end north, 28% PVC.

1. 15% Titanox A/46% leaded zinc/19% BCWL/20% magnesium silicate.
Slight cracking south.

2. 45 X by vwluxe for basic sulfate vhite load only in 1.
Vexy slight cracking, much better appearsnce than 1,

3. 45 X for basic carbonats vhite lasd only. Good, slight evacking
one panel only.

4, 45 I for both sulfate and carbonate. Good, somevhat thin looking.
The volume replacement of hoth lead pigments has decreassd opacity.
Ti0; should be increased. - ,

S. sl tut Tihanck RA-10 for Titanox A. Some eracking on
south axposure,

6. 45 X for tasic sulfate only in 5. Very slight crucking.
7. 45 X for basic carbanate only. S8light cracking.
8, 45 X for doth sulfate and carbonata, Good, very slight cracking,

(%) 1In a second group of vhitss and grey tints, also put out in 1945,

45 X was mubstitutod for basic sulfats white lead in a 50% Titanmex RC HT/
50% leaded zinc in tha whita and 504 Titanaox RO/50% leaded zinec 4n the
gray tint. All panels are in good conditiom approaching tha emd of four
years' oxposure.

(c) A primer study put out in 1945 has a conventionel 15¢ Titanox A/
467 lended sinc/19% BOWL/20% magnesium silicate top coat over two primers:

(1) MW-401, 57.5% Titapox B/57.5%4 BCWL/25¢ magnesium silicate. This
panal is pretty well eroded.

(2) 45 X for BCWL in (1). Also pretiy well erodad but fully equal to (1).

In Juno, 1848, additicnal tssts were put out aa three coat self-
primed work. In the first pair 15% Titsnox A/38.5% leadsd zinc/15.7% 5CWL/
30,81 magnesium silicate is compared with a similar paint in wijch 45 X
replaces ty volumo both load sulfate and carbonate. These wers in the
pre-war vehicle at 29¢ PVC, and both are similar and in good condition.

In the second pair the same two pignentations are ground in a bodied oil
type binder at 33% FVC. These two paints arp somewhat dirtler than the
29% PVC paints, contrary to usual experimce.
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Na al Lead C S on, and, New York

Larly in 1948 a cooperstive series was set up with Naotionel
Lead Compeny to evaluate variocus replacements of 412 55/65 loaded zinc
with basic silicato vhite lead 45 X and 414 12/88 leaded zinc. Im our
paints we followed three methods of substitution:

A. Zn0 replacement by equal poundage - lead roplacement by
equal volune,

B, Maintain a 55/85 lead pigment/Zn0 ratio - replacemant based
on total volumo.

C. Maintain a 35/85 lead pigment/Zn0 ratio - veplacement on
total pounds, adjusting volupe with extender.

In the whites the bese formula was that of Rex 471, card 47
plus modifications at 25% and 20% zine oxide lovels, also using Azo 222Z-33
scicular zinc oxids plus 45 X to roplace 412 and BCWL. The tints were
based cn Rex 465 card #4 using a similar pattern with replacaments bty
Method A only.

The Naticnsl exposires wars placed on their fences on July 1,
1948 so this inspection wue after precisely one year. National Lead had
a well prepared report for us, illustrated with photographs. Since the
exposures have been out for only cme year we will not go into detail but
simply comment on developments tc date., In goneral, the basic silicate
painte scomed cleaner than thoss with 35¢ leaded zinc in Natiomal's
paints, In the 5-W paints the base formula of Rex 471 using 412 leaded
zinc was brighter than the 45 X/414 replacemonts by Mathods A, 5 and C.
This 1s probatly duc to the color of the 45 X and the 414 pigment used,
The same holds true for the replacemant of both the 412 and BCWL in the
base formula, Method B giving a slightly brighter and cleaner paint.
Azo 2%Z-33 plus 45 X give bright paints as compared to those with 414 dry
and looks especizlly good at the 20% szinc oxide level, which partially
substantiates Natiocnal's formulative approach.

The tints are all close at this point so no important differ-
entiations could be made.

As alweys, du Pont, Titanium Pigment Corporation and the
National Lead Company extesnded ua cvery courtesy, and mode ~ur trip
very pleesant snd informative.
M. VAN LOO

MVL:AR Director of Paint Rasearch

0007-SWP-037210

0007-SWP-000112838



