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#177 - Pigment Studies i

Paints have been prepared for the cooperative exposure evelus-
tion of 414 leaded zinc oxide in conjunction with basic silicate white
lead. We are working with the National Lead Company on this project.

In this program substitutions of 414 dry with besic silicate
white lesd ars made by the following methods,

A, 2Zn0 replacement by equal poundage.
Lead replacecents by equal volume,

B. Maintain a 35/65 Pb pigment/Zn0 ratio -
replacement is baesed on total volume.

€, Maintain 35/65 Pb pigment/Zn0 ratio replacements
based on totel pounds. (Adjust volume with extender.)

Further details will be given when the panels are placed on
exposure,
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77 - P4 % 8 ot

Pmels 12549 ~ 12558 C were exmmined after 4-1/2 years' expomrs
at 45° south in Chieago. This 1s a set of 6° x 12" cold rolled steel panels
on vhich an svaluation of a stainless stesl powder has besn conducted.
Other test conditions on this pignet have bem reported previously. In
gemeral, thess earlisr tests showed that stainless steel is not a good pdg-
nent in paints that are used in contact with metal substrates. Under thess
conditions they tend to accelsrate corrosion. Thess Chicagp expomures
serve to confim the earlier findings. The only advantage for stainless
steal over aluminum in surface coatings was observed vhere severe chemical
fumes are prevalmmt. Even bers & good chemically resistant vehicle such as
vinyl copolymers and a primer are necessary to realize any bamefit in appoar-
ance from the stainless steel piganent. Under normal stmospberic conditions
aluninun pigaented top coats retain better appearance then stainless steel
pignented top ookts.
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§177 - Pigaent Studies

The ocolor stability and flooding characteristics of a series of
improved du Pont copper phthelocranine blue pigaents ares being campared in
a pineral gpirits soluble alkyd enamel. Bach of the pignmts under study
was dispersed in the bodied linseed (50), zinc resinate (3071) combinaticn
used in BEL 44 Tint Bass. Bases prepared in this mmner were used to shade
factory produced Bex 710 ¥White Eoamaloid to approximataly equal calor
dengities. Samples of each mamel tint are being storved at rom tempera-
ture snd at 136° F. to study color and flooding stabllity.

Initial characteristics and ratings of the pigasnts under study

followz
Pigaent : Flooding Tint Factor
CF 1037 S-4 Toner Vexry bad a7
Br 37%-D dn Pont xyleae stable toner Yory bad o8
-B?-368~D - - --dn-Pont vesin ocoated toner - - -—Modevate a5
B 282-D du Pont aluminum bemsoate lske Vexy slight 126
CG 5980 dn Pont xylene stable toner Very bad o4
P 125 du Pont xylene stable toner Very bad 105

Tint factors represent the grams of tint base used to thade
350 cunces of Rex 710 mamel to the depth of color at which the series is
being evaluated. Flooding is rated by observing the extent to which a
disturbed area of wet film contrasts vith adjacent undisturbed filn mar-
faces. The fresh film is disturbed at regnlar intervals ty wiping the
finger tip gently across the surface during the setting up periocd.
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177 — P4 Studies

A series of special phthalocyanine blue lakes, MB 1, 2 mnd S,
has been smbmitted Ly the C. P. Department for flooding md color stability
testing. These were dispereed in H. 44 {ype tint base fornmlastions and
used to phade separate smples of Mnmmeloid White Rex 710 and Ken Glo White
Rex 51400 to approximately equal color levels. Shaded specimens were stored
2t Toom tempersture and at 155° P. and rated for flooding after a two maath
storage pericd. Enmsaels shaded with du Pint's resin ooated phthalocyanine
tlue T 366-D served for reference purposes.

Kem-Glo tints show slightly morve flooding than their Enameloid
countarparts at both temperatures, Differmces betwesn the wvarious itens
in this study are insignificant, MB-35 looks best in Rex 710 at both tem~
peraturee and at 135° F, in Kam Glo. Its performmnce is equaled by Mb=-2
at 135° P, in Ee-Glo and excelled by it at room tespersture. MB-1 has
lost the favored position that it held at the one month inspection, It is
now second best in .the Kem=Glo line while 1t shares top vating with MB-3
at 1359 F. in Enamsloid. .

Conparative flooding ratings are tated from 1 for least, to 4 for
the most in the following table:

Enameloid Rex 710 Tinted

Pigment 1350 F. Storags  75° Y. Storsge
MB-1 1 2
MB-2 3 3
MB-% 1 1
BT 268D 5 3
Em Glo Tigted '
Pigaent 155° F. Storsge 789 F. Storsge
MB~1 2 2
MB-2 1 1
MB-3 1 2
BT 266-D ¢ 4

Cost differmces would be the most significant factors to consider
in a salective rating of these pignents.

Silicone surface treatments failed ¢ improve the dispersibility
oT decrease the flooding tendency of phthalocyanine blue CP 1037, Semples
of this material were surface treated in four different mannsrs by the
Linde Alr Pryoducts Company.
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Methyl ailicone oil

Bthyl silicone oil

fighly polymerised methyl oil gum stock
Vinyl triethoxy silme

EL 44 type tint bases were prepared from these materials smd uped
to shade Enameloid Rex 710 specimens %0 a pastel bine, The gumm stock treated
pigment disparsed with greater diffionlty than regular (P 1087. The floonding
characteristics of all treatad systems remsined stadard. Pmels have bom
prepared for exterior expomires in which bronxing will be observed.

-
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77 - Pigment 8 o8

A final evaluation of the flooding characteristics and color sta-
blity of a group of phthalocyanine tlue laked pignents sumitted by ocur
C. P. Department shows substantisl feding in MB S tinted Examaloid White
Rx 710 and Kez Glo White Rx 51400 after aging 4 menths at 155° F, Room
tempsrature stored samples retained good color staldlity. The results of
this test may have besn disturbed by en erronecus adjustaemt of the themo-
stat on the 1550 F, oven that raised the temperature to 1550 P, for pos-
sibly tvo weeks at the end of the test. This may account for the oolor fade
in the MB-3 tinted enamels, since the full toner CPX 5§31 on which MB-§ 1s
based had previcusly passed the 155 F, storage test in Rx 710. However,
it does place the other items in a preferred position for use in materials
vhere storage temperatures are expected to exceed 1550 F.

Pignents under study ave:

MB-1 CP lake based an du Pont's BNF wet press cake.
MB-2 CP lake based on du Pont's BNF dry pignents
MB-5 CP lake based on CPX 581,

BT-368-D du Pont's resin eoated phthelocyanine hlue,

The flooding ratings of these materials in Rx 710 enamel at 138° F.
storage showed most flooding in MB-3 tinted material, decreasing progresuively
through BT %8-D, MB-2, to MB-1, vhich showed the least. At room storege
the Rx 710 tinted enasmals all showed moderate flooding with variations too
limited to rate.

In Xem Glo White Rx 51400, NB-2 flooded most at 155° F., decreasing
through MB-l end MB-5, which flooded less tut squal to BY 366-D, which flocded
the least, At rocm tesperstuire ET 386-D reversed its position, flooding the
most. Flooding decreesed in this gronp through MB-S, MB-2, to MB-1, which
flooded least.

In appraising the color stabdlity of these materials, vismual ratings
vere made ty comparing each 155° F. specimen with its 75° F. parallal, It was
assumed that the 75° F. sample wuld be the most stable, so ratings indicate
the ponitions of the 156° P, smmples ralstive to these. The Hunter refloctance
measurdnents tand to confirm these observations, tat show that the consideratle
fade Teported for the 135° F. MB-3 samples are exaggerated Uy this appraisal,
since it 18 based on the ralative differmce betwsen two panals that have
drifted in opposite directions during the aging period.

Chart follows.
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Bunter Reflectance Rx 710
g ) 4 r _Fue Filter ~_ __ _Ambor Filter ~ Visal
Fresh 4 Mo, Diff, Fresh 4 Mo, Diff, Fresh 4 Mo. Diff. Inspection
MB-1 15° P 2.0 -1.1 65.0 - 2.4 22.4 - 2.0 Slight
fade
MB.l 75°F 3521 80,6 -1.,8 85.4 65,0 -~ 2.4 .4 5.2 -1.2
MB-2 15° ¢ 26,8 - 1.4 56.8 - 1.5 19.8 - 5.1 Slightly
darker
NB-2 75° P 28.2 27.8 - .4 B7.85 56.7 - .6 22.9 19.6 - 5.3
MB-3 185° ¥ 5.5 + 8.1 59.4 - 5.4 8.8 + 5.2 Cons.
fade
HB—S 75° ’ 3-2 moe had .G 62.8 60.2 - 2.8 25.3 a.ﬁ - 3.0
BT 366-D 185° F 52.0 + .8 85.8 - .8 25,5 - .9 Stahle
oolor
BT 386-D 75°F El.B2 30.6 - .6 84.2 63.86 - .8 244 2.2 -2.2
Rx 51400 Fosmel
Oresp Filter Rlue Filter —_dnber Filter Vimaal
Fresh 4 Mo, Diff, Fresh 4 Mo, Diff, Fresh 4 Mo, Diff, Inspection
w1 13%° r - 50,2 + ¢ 65.6 -~ .6 a.5 - .9 Slight
fade
MB-1 T F 29.8 29.4 - .4 B84.2 858 - .6 22.4 2.5 =21
NB-2 1%° » 25.0 - 2.8 56,6 - .2 8.0 - 5.8 Slightly
, darker
MB-2 TELF 256 2.4 - 1.2 56.8 56.6 - .2 19.6 17.4 - 2.2
MB-$ 138° r B4 +T,5 6.5 - .5 2.0 + 5.8 Cons.
: fade
MB-S 75° ¥ 28,1 27.4 - .7 62,0 60.0 - .20 22.4 19.4 - 5.0
Br 386-D 155° r 50.8 + 1.9 - 1.0 25,0 + .0 Sight
fade
BT %6-D T5°r 28,9 30.8 + 1.9 84.0 -1.0 25.0 2A.8 -1.2
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177 - Pigaent Studies

The National Leed Company bas submitied a sample of an
inproved basic silicats white lead identified as 45 X SC. This pig~-
nent bas besn incorporated into Rx 450 SWP Undercoater for storage
tests and hiding power comparisoms. Tinting strength was also com—
parsd with the current standsrd material. To date no advantage could
be ascribed to the 5C material. Rx 450 opacity was unchanged, grinding
was approximstely equal, being rated at £-5/4 E on the standard and
2-1/4 B on the SC. Viscosities were mbstantinlly the same, rated at
16.,0" and 16.83* on the #5 Sherwin-Villiass floweter, respectively.
Tinting strength favored the SC material very sliightly. Storage tests
are under way in sealed one gallon cans stored at 950 F,

P e - )
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-P t Studies

The National Lead Compeany has submitted a sample of an
improved basic siiicate white lead identifisd as 45 X SC. This pig-
ment has besn incorporated into Rx 450 SWP Uadercoater for storage
tests and miding pover camparisons. Tinting streagth was also com-
pared with the current standard material. To date no advantage could
bs ascribed t0 the SC materisl. Rx 450 opacity was unchanged, grinding
vas approximately equal, being rated at £-5/4 B op the standard and
2-1/4 B on the SC. Viscositiss wers subptantially the same, rated at
16,0" and 16.8* on the #5 Sherwin-Villiams flowmeter, rTespectively,
Tinting strength favored the SC material very aslightly. Storage teats
are under way in sealed cne gallon cans stored at 850 F,

0007~5WpP-044038

0007-SWP-000113408



Paint Research
July, 1955

177 - Pigment Studies

A study of four samples of Ferrite Yellow 8280 dry evolved
from work done in the Dispersion Laboratory and the Raw Material Control
Laboratory. The Materials laboratory reported the colors to be similar
on the basis of oil rub ups. The Dispersion Laboratory showed that the
pigments were quite different. The Reichard Coulston material dried flat
and light in color. The Columbia Carbon meterial was intermediate and
the two C. K. Williams samples were the most glossy and had the deepest
color.

Our work was directed first to review the work of the Dis-
persion laboratory and second to reconcile the divergent reports on
these materials. In running the Quickie Mill technique we first ran
into differences in vehicle demand between these ferrites as shown in
Table No. 1. Using a spatula mixing we sttempted to use mill bases of
equal viscosity. To do this, vehicle quantities were adjusted ac shown.
Dispersions were meapured on the grind gage and are reported for each

time interval.
Table fio. 1

Material 5 min. 10 min. 15 min. 30 min.
C. K. Wwilliams Lot #145 68 68 T8

Columbia Carbon Lot #9391 SH SH 5-1/2 H
Reichard Coulston No ) of 2H TH**

1ot 1255 Grind
C. K. Williams Lot #1ké 6H 6H 68

#20 cc vehicle blend added
##20 cc (145) Minera)l Spirits added

Note: This dispersion was made on a 45% pigment concentration.
In the actual test 39 grams pizment were used, and 55 cc
of the vehicle blend were used. The vehicle bilend is
made up of 2 parts (3962) soye alkyd varnish and 1 part
(151) Mineral Spirits (hi flash).

At the conclusion of the milling step all of the samples
vere reasonably similar in color when wet. Drawdowns on glass were
quite similar to those obtained by the Dispersion Laboratory. It
was noted that drying was more rapid with the Reichard Coulston pigment.

«1C=
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A second test was made with the Quickie Mill ip which a blend
of raw and bodied linseed oil with thinners was used as the dispersing
liquid. Here again more vehicle was reguired to wet the Reichard
Coulston pigment than the C. K. Williams sample. Milling proportions
and Pinenesses obtained are given in Table Ho. 2 below.

Teble Fo. 2
Material 5Min. 10 Min. 15 Min.
C. K. Williams Lot #1bS 6H 68 6-1/20
Reichard Coulston Lot 1-2-55 1H* . SH 6-1/2R

#ixtra 30 cc of vehicle blend added.

Note: New vehicle blend used in this dispersion. Blend
made up of 20 cc (1521) raw linseed oil, 15 cc
(2539) bodied linseed oil, and 25 cc (151) Mineral
Spirits.

It is of intsrest that draswdowns on glass of the above oil dis-
persions are comparable while wet. Color ias still ccmparable after 1 hour
drying but the Reichard Coulston materisl had set up to a stiff paste
while the C. K. Williams material is still e fluid paste.

In addition to the above tests the Analytical Section made oil
absorption tests on these samples of 8280 dry plus additional lots of
material currently in stock. They reported as follows:

Supplier Lot No. 0il Abgorption
C. K. Williams 145 39.6
C. K. Williams 146 41.0
Reichard Coulston 889 44,8
Reichard Coulston 1-2-55 63.0
Columbis Carbon 991 4y.8
8280 dry Standard Sample 45.2

_ The problem material by these tests is shown to be not only
difficult to wet but also high in the conventional oil absorption test.

One danger of relying on the ~ujckie Ball Mill test is that no
differentiation may be made between a texture deficiency and a wetting
deficiency. Just as soon as a technique is established for measuring
raste comsistency of ball mill bases this may be overcome.

ell-

0007-SWP-044040

0007-SWP-000113410



Paint Research
September, 1955

12—

Z - P tS 3

A sample of Vonsil, an experimental precipitatad caleium
silicate, was sutmitted for test by the R. T. Vanderdilt Company.
It is hydrophilic in nature due to precipitation in the presence of
& swall amount of starch. Particle size is extremely fine, being
balow one tenth of a micron, tut somez aggrsgates nve present,
Several comparisons were mede against Wollastonite, & natural cal-
cium silicate and Santocel, 2 very finely divided silice. An oil
absorption test gave z value of 25 for Yollastonite, 185 for Vensil
end 300 for Santocel. Replaccment of Santocel with Vansil, if pos-
sible, appeared cttractive since Vensil can be produced for about
ten cents par pound.

A 1ow sheen varnish was produced by grinding 0.5 pcund of
Sentocel into a gallon of Rexpar, The same varnish with a full pound
of Vansil retained a high gloss so thzt this pignment does not zppear
to be useful as a gloss modifier, The supplier states that Vansil is
difficult to disperse in oil media, In our tests it dispersed aquite
Teadily, both in varnish &and in zn 0il base house paint.

Partial and complete substituticn for the extender in SWP
Redwood Velvet Flat wos uade with Vansil. Paints were formulated to
maintain standard viscosity. These peints showed rather high Zloss
and the low sheen charscteristic of SwP Velvet Flat could not be ob-
tained with Vansil., Drying time wes retarded considerably, even
vwhen the normal drier content was doubled, Vanail appeers to sct as
a drier absorbent,

Only a proliminary test could be wade in a PVA paint in com-
parison with Wellzstonite due to the small amount of material avnil-
cble. It disperses quite Tesdily and may serve 2s = useful axtender
in emulsion paints, Since Vansll damonsirates o number of unusual
Properties, further tests are plammed.
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#1771 -~ Pignept Studies

Four months' aging have been completed on phtimlocyanine
blue spamels and tints. The pignents used were K 1435 and K 145
supplied by S-U Organic Research Department, Cyan Blue Toner HINF
55-3750 supplied by American Cyenamid, and Solfast Blue Toner HNC,
7710 dry, supplied by du Pont. The paints bave aged at 75¢ F, and
135° F. The paints made from the 5-¥ pigamts are a green shade
although one of the pignents was a red shasde before being incor-
poTated into the enamal, a vinyl acetate-vinyl chloride copolymer
paint.,

No change hap been found during the aging of the S-W
enanals apd tints. The American Cyansmid pigment is very good and
shows no change. The du Pont blue has exhibited a slight color
change which is probably due to crystallization of the pigment.
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Phthalocyanine blue pigments in vinyl enamels and tints
have completed six months' aging at 75° F, and at 135 F. The pig-
nents evaluated in this high sclvency system ineclude K 143 and K 145,
& red and green shade, respectively, provided dy S5-W Organic Ressarch
Department, a red shade Cyan Blue Toner ENF 55-3750 supplied by
American Cyanamid, and a red shade BNC phthalocyanine blue supplied
by du Pont, 7710 dry. .

The du Pont tlue has shown a slight loss in color which
may be due to crystallization of the pigment. Tho Sherwin-Williams
and Amaerican Cyanamid blues have shown no change from their original
shade tut the S-W red shade had converted to a green shade before
the original draw-downs were made.

The Sherwin-Williams blue tinte remained in suspension
during the aging test, while the Cyanamid and du Pont tints settled
ocut. The du Pont tint was especially difficult to re-disperse.

This may indicate better performance for the S5-W phthalocyanine hlues.
The six months aging completes the tests on these pigmemts.
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#177_ - Pigment Studies

One of ths objsctionable features of chalking paints is the
sppearance of a light colorsd chalk face on colored paints. This is
attributed to the higher dry hiding of inerts compared with their
hiding in the paint film ftself. Lows Brothers suggested encasing
the pigment particles in & durable vehicle prior to incorporstion in
the paint. Then as chalking occurs the color of the chalk facs
should remafn the same as ths original coles.

Two sttempts at accomplishing this in SWP Flat Java Brown
Al K 15 ware not successful, Acryloid A-10 and s non.drying slkyd
with a very high proportion of melamina were t:ti.sd. Slurries of
ths pigment, resin and golvent were dried at 300" P. The rasultant
cake was crushed, micropulverised and incorporated into s paint,
Unfortunately these vahiclea were ssnsitive to the vehicle-solvent
mixture in the paint. They swelled to such an extent that the
paints were not practical.

0007~SWP-044044

0007-SWP-000113414



Paint Research
May, 1956

-10-
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An iavestigation is under way to determine the comparative
tint retention properties of various semi and non-chalking titanium
dioxides and titanjum calcium pigments in SWP Trim and Tinting White
and Intermix Tint Basa. The various titaniua pigments will also be
evaluated in an esulsion latex paint and in an sutamotivs high gloss
tlkyd enamel formulation, The pigments used are as follows:

Old No, __ Wew No., Lot No.

1011 6632 318066 Unitans OR 6L0. Guide
217% 6630 L363-26 T{-Pure R 610
1004 6631 D5SL1S Titanox RANC
Ho. 4 or TO1
1013 6622 117423 Unitans R =40
2289 6623 8033-A25 Ti-Purs R 510
Chloride Process
2229 6620 1124H7 Ti-Pure R 510
Sulfate Process
- 6643  From du Pont Ti-Purs 1102
Chloride Process
1014 6621 C56B25 Ko, 9 Titanox RA 50
or TSV6-425
2140 N, From du Pont Ti.Cal R €0
Lot 2920
2140 6685 56C-17-21 Titanox RC
1202 . 6682 29861 B Ti-Cal R 27
2132 6680 55 L 125 Titanox RCHT

Rx 473, Card 17
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tlii - Cont,

It was reported last month that initial attempts to coat pignents
with ¢ durable resin to control the chalk face color on colored paints wera
unsuccessful. Tha vehiclss that ware trisd, & melamine-alkyd end an acrylic,
tended to swell in the paint vehicle (Plat SWP) even after curing for sight
hours at 300° F. Two new sttempts have given apparently complete insolubi-
lization of the reains ussd for coating the pigment. However, intense ultra.
violet exposures have not shown any marked advastage in color comtrol for
the paints contsining coated pigments. Possidbly milder exposuras will be
more productive.

The resins that were insolubilizad successfully were & poly-
urethane prepared from toluene diisocyansate snd a polyester prepared by
Resin Research and Resimene 814, s water soluble melamina. The technique
used of slurrying the pigmant in & solution of the resin, curing as s cake,
and breaking up of the cake to maks a paint leaves some doubt as to vhe-
ther sach pigment particle is coated sdequately., Puture work will includé
sprey drying, higher resin-pigment ratios, snd axterior exposures.

National lLesd has shown through msthematical calculations, optical
considerations and actual demonstration that there is an optiomm PVC for
vhits enamals to get the aaximmm hiding. This is not based on cost of
hiding per pound of titanium dioxide but on actual hiding power per mil
of dry film, In one case with a Ti0z enamel this optimum PVC was 30%.

The demonstration consisted of making drav downs over Morest charts of a
1% PVC paint, & 4%p PVC paint, and a %0/50 blend of the two, The blend
had noticeably batter hiding power than either of the individual paiats.

Attempts to apply this with the Kem Savelite vehicle have been
inconclusive, In thie cese the blend showsd about equal biding with the
L5% P formulation using straight T10;. Perhaps the optimum is not
30% PVC in this case. In addition, the application of such a principle
to formulations such ss Kem Savelite whers inert is present is difficulc.
Tha inert can bs treated either as part of the vehicle or part of the
solvent in PVC calculstions depending upon fte particle size and the
PVC of the paint. Further work {s plenned, particularly tc determine
the optimum PVC for straight Ti0, in the Kem Savelite vehicle.
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Exposure panels 2405424107 C, F were prepared during the
wonth, 50 cedar panels for Chicago south and 50 for Florida south,
This {8 the major part of an extensive seriss testing various titan-
ium pigments with special emphasis on chalking and fading, This part
of the project covers Rx 473 SWP Tinting Whits and Intermix White.

In each case, the paints tusted are both as white and shaded to
Castle Blue. The titaniums involved are:

Ti-Purs R-610 Titanox RANC
B R-510 chlorids process Y RA-50
i " sulfata process i RC
’ R-110 Z chloride process # RCHT
Ti-Cal R-60 Unitape OR-640
" R‘Z{ o m_sm

The same titanium pigments are being exposed as whites and
biue tints in Resyn 12 K 51 smulsion paints as-penels 23938-85 C, F.
PVC is 35% using Wollastonite and mice as extendsrs. The guids on thse
panels is one cost of emulsion paint over a coat of SWP 450 Undercoater
with the test portions two coats of smulsion paints on bare cedar bevel
siding. BExposures are at Chicago and Florida.

The same lots of titanium pigments are slso being exposed as
vhites and blue tints in the new sutomotive vehicle (37 C 62). The
panel numbers are 24108-25 C, P,
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The resin coated pigments as previously reported ware prapared
by making a slurry of pigment and resin and baking in the oven to drive
off the solvent. The resultant cake was broksn up and ground to the
proper particle size. This mathod produces s usable pigment but it 1s not
certain that each pigment particls thus produced has a continuous coating
of resin,

It was thought that sprzy drying the resin.pigment slurry would
produce a continuous film around each pigment particle. The pigment por-
tion of Al N 15 SWP Flat Java Brown was mixed in a water solution of
Resinene 81k and spray dried by spraying inco an oven. The pigment pro-
duced was mads into SWP Flat Java Brown Al § 15 and tested under the Uviarc
ultraviolet lamp. The spray dried pigment was found to discolor more
rapidly than an uncoatad pigmentation., The Uviarc lamp was only thres
inches from the panel and the heat produced may have altered the perfomnee
of the resin coating.

Work on this project will be discontinued for the tims being
awaiting exterior exposure results, ZIExterior exposure panels of the
standard, SWP Flat Java Brown Al N 15, s polyurethane coated pigment, and
melemine coated pigments prepared by the grinding msthod and by ths spray
dry method sre on exposure at Chicago and Florida.

BExposures 22226-35 C, P were exanined recently sfter 12 months
at Florida, vertical south, and 14 months at Chicago, north and south.
The series consists of Rx 471 SWP Gloas White, over Rx 450 Undercoater
and also seli-primed, on cedar bevel siding. The tests are of silicone
coated pigments as indicated below, the processing having been done by
Linde Alr Products Cowpany on pigments submitted by us. The process is
their "A" trestment, using methyl oils IM.3 and L-45. Besides the general
durability characteristics, we were interested in the possibility of
reducing the severity of rutile yellowing of R-200 titanium dioxide.

Paint No, Degeription Results to date
0J 588 s Rx 471, Card BO, untreated Good, clean - both locations.

6600 dry anatase TiOp

oJ 589 8 Same, treated pigments+ show less chalking, more dirt at
Plorida and Chicago north; but
it mway be significant for the
future that Chicago south shows
slightly the reverse and is quite
clean,
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il i i - Cocnt.
Paint No, Description Results to date
0J 590 8 R-200 replacing anstase Noticesbly less chalk, more
TiOp in basic formula dirt than guide, with a very
1itcle yellowing, mostly at
Florida.
0J 591 8 Same, treated plgments# Much like the results above,

s little less claan-up except
that Chicago south shows a bit
more. Essentially no yellowing.

*Irestment was given not ouly to the Ti03’s, but to the other
wvhite pigments: 6840 dry leaded zinc, 6232 dry Nytal 300 extender.
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177 - P t_Studi

Paints hava been prepared for exposurs to avaluats & serina
of Ti Pure R 519 pigments. This ssries includes five samples of the
chloride procass pigment and five samples of ths sulfats process
R 510 pigment, Also included is a sample of Wew Jerssy Zinc R-T30
titanium dioxide and a semple of Titanox RA 50. Thass paints are
prepered in the SWP Trim and Tinting White formula and will be
sxposed in Chicago south and morth and im Plocids south only.
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177 - Pigment Studies

Phthalocyanine blus pigments produced in the new Sherwin-
Villiams PC Blue Flant are being testad for non-crystallizing pro-
pertiea in vinyl solvents. A previocus seriss of tasts (Pabruary
1956 Report) using laboratory preparad pigments showed good non-
erystalliging propercies but did show that the red shade was comvertad
to the more stable gresn shade in these solvents. It was not known
vhether this was due to thes strong vinyl solvents or to excessive
heat produced during the dispersion of the pigments in vinyl vehiclaes,

A red shade PC Blue Solfast Blue MDNG, CP 140l and s graen
shade GDT, CP 1408 are baing compared with du Pont Monastral Past Blus
BNC pimt, CP 1037, TT10 dry. Thesa pigmants were dispersed in
vicyl resin oo a 2-roll mill and sleo on a pebble mill where less heat
would be obtained. The S-W red shade CP 1404 dispersed very sasily by
both mathods but the gresn shade CP 1408 proved to be difficdlt to
disperse, especislly in the pebble mill, The standard CP 1037 was
more difficult to disperse than CP 1A, but it was easler than
CP 1408. The pebbla mill dispersion did not develop the color strenmgth
that was obtained with the two roll mill dispersions.

The sand mill or bead mill was also tried as a means of dis.
persing the PC blus pigments in vinyl., CP 1LOL was used since it waa
the pigment wost likely to change during the grinding operstiom.

With this particular vinyl system the vinyl dries too fast and -clogs
up the ‘screen on tha bead mill, The pigment also does not develop
good color strength even after two passes through the will. The
:ud -‘uu doas not appsar to be suited fot this particular type
ofmuils,

Enamels and tints prepared from the two-roll and pedble
mill dispersions of these pigments are being stored st 25° C. and %8° ¢,
forpsriods of one wesk, one month, and 2, 4, and 6 months, Draw-
downs of the enamels and tints pnor to ncngo showed that the red
shade CP 1404 had & rad cast compared with the gresn shade CP 1408,
but it does not have the depth of color or red shads of the standard
CP 1037. Apparently any change from red to green shade is due to
the solvents since the same differences show up regardless of the wmathod
of dispersion.
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t"ln - Pigment Studies

One week and one month storages tasts have bsen completed
on Shervin-Williams production lots of phthalocysnine blue pigments.
CP 14Ok, @ red shads PC blue, CP 1408, a green shade PC blue and
CP 1037; du Pont BNC blus T710 dry wers disperse¢d in a vinyl vehicle
vith & solvent system of 50/50 sromatics/ketones. They were stored
at 259 and 50° C, Drawdowns of the aged samplss were made after
stirring with a spatuls and after 10 minutes shaking on & Red Devil
shaker.

CP 1404 shows a dafinite changs toward the green shade.
CP1048 sppears stable and shows no tendsncy to change from its
original shade. CP 1037 bhas exhibited a slight loss in strength,
but it is still bluer and redder than CP 1404. 7The Sherwin-Williasas
PC blues remsin in suspension snd are more easily redispsrsed by
stirring than the du Pont standard CP 1037. Ths du Pont blus tints
settle Ladly and sre more difficult to disperss. Howaver, their
full color {s recoverad after 10 minutss on the Red Davil shaker.
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Project #177 - Pi t Studies

Panels 24176 - 24179 C have completed six montha 45° south
exposurs at Chicago. This series evalustes polyurethans and Resimene
814 costad pigments in SWP Flat Java Brown Al N 15. The purpose of
the resin sxtended pigments was to attempt to eliminate white chalk
face and fading from dark colorad house paints upon exposure. The
rasults show that the polyurethane coated pigment is no better than
the standard SWP Flat while the Resimene coated pigment is much
poorer on fading. These results agree vwith those found on sccelerated
tests under tha Uviarc ultraviolet lamp. These sxposures are being
discontinued although work on this project is bsing continued along
other lines.

Panels 24108-25 C and F have been inspected after six
sonths' exposure in Chicago and Florida. In this study a number of
titanium dioxide pigments are being evaluated againat each other in
Exlon automotive vehicle, (37 C 62). The exposures vere made in
straight whites snd in blue tints. A table is listed below in which
loss of washed gloss is used to indicate the relative durability of
the pigments being evaluated.

Plorida Exposure - € Months

White Blue Tint
609 Photovolt Gloss £0° Photovolt Gloss
Washed Lloss in Washed Loss in Total Loss
Pigment Original 6 Mo. Gloss Original 6 Mo, _Gloas White/Tint
OR 640 97 85 12 93 (-] 15 27
R 610 92 85 7 93 (P] 18 25
RANC 93 83 10 ok 73 21 31
OR 5#? 92 82 10 ol 66 28 38
R 5107 93 k5 48 9 43 51 99
R 510 93 T2 2l 93 61 32 53
RA 50 o9k 4 20 9k 67 27 L
R 110 93 8 35 93 51 k2 i
R 610 ) 63 33 ok 57 37 70
1(!hlol.-idiz Process ‘Sulplutc Process 3Kem Transport Vehicle
Control
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Project #177 - Cont.

From tha table it can be seen that little differences sxist
bstween the non-chalking type titanium pigments. However, in the
semi-chalking titanium class some significant differences do show up.
du Pont's R 510 pigment mads with the chlorids process has relatively
poor chalk resistanca, du Pont's R 510 pigment wade by the sulphate
process and Titanium Pigment's RA 50 show fair chalk resistanca.
Calco's OR 540 shows the best chalk resistance of the semi-chalk
pigments and approaches the chalk resistance of the non-chalking pig-
ments. du Pont's R 110 sample also vas a chloride process pigment
and would be expected to be about equal to R-510 chloride process.
The loss in gloss for the XKem Transport control was largely dua to
dirt pickeup and mildaw.

In Chicego the panels have not reached significant chalking
at six months sxcept for the chlorids processsd R 510 pigment, The
panels will be re-sxposed in Chicago and in Florida.
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Project #177 - Pigmant Studies

Four months storage tests have been completed on phthale-
cysnine blue pigments CP 140L, CP 1408, and the gtandard CP 1037.
CP 1404k fs the Sharvin-Willisms production red shada PC blus while
CP 1408 is & green shade. The standard CP 1037 is du Pont RNC,
7710 dry. CP 1404 was converted to the gresn shads within ths first
wesk of storage but it does not show any further change since thet
time. CP 1408 shows & slight logs of strength but otherwiss it is
excellent. The control, CP 1037, showsd a considerabls change in coloer
strength but it still maintains its red ahada.

A comparison wes made betwsan pebble mill and two roll mill
dispersions of CP 1037 and CP 1404 {n the vinyl resins. The pebble
nill diapersions did mot develop as wuch color strength as the 2.roll
mill and therefore less change is found with them, but the change from
the red to grean shads in CP 14OL ie stil)l evident. The final series
of testa on thess pigments will be mads after six months' storags.

Panels 24176-24179 P have comspleted six months' exposure in
Florida. Thesa panels are an svaluation of resin extended pigments
in SWP Flat Java Brown formulation. The purposs of this test i3 to
davelcp a means of preventing the formstion of & white chalk face on
.the dark colored house paints. A polyurethans resin and Resimene 81k
were used as protective coatings for the pigments., Tha Resimene 814
coated pigments faded quite badly and were much worsa than ths control
peint SWP Flat Java Brown Al N 15. The polyurethane coated pigments
showad about the sans mmount of fede as the control, Similar panels
exposed at Chicago gave the same results. Thesm are reported in ths
January, 1957 monthly report. Since no advantage has been found for
the resin extended pigments the panels are being retired.

Further work has been done in an attempt to develop m suit-
able coating for houss paint pigments which will control fading and
white chalk face. A melaminesalkyd combinatfon (k8 C 27) and (kO D 14)
has been tried but it also showed fading when exposed under a Uviarc
uvltraviolet light. The good ultraviolet resistance of Hypalon
sounded interesting but the flexibility of this material made it im-
poasible to regrind the coated pigment, Efforts to harden the Hypalon
have not provan too successful. Work will continue with other coat-
ings vhich may prove useful.
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Project ;177 - Cont.

Florida exposures 24260-24265 P wers inspected after six
monthe' sxposure. These exposures show two sxpsrimental titanium
pigments from du Pont coded SR 40-1 and $85-B to bs slightly infer-
{or to du Pont's R 610 in gloss retention. These pansls wsrs re-
axposed.

Routine examination for the third year of Florids south sxpo-
sure has been made on panels 18380-7 P, all cedar bavel siding, and
the most recent Chicago south readings are at 45 months., This series
continues to be of considerable interest and will be continued on
test. It evalustes four colored leadsd zinc oxides made as pilot
plant batches at Coffayvills by the antimony procsss. These are
varying shades of yellow and are tested as singls-pigment paints,
compared directly with SUP Tint Base shaded to match. The details
of chamical composition are covered in our progress report of
Pebruary 8, 1956.

At 3 years' Florida exposure, the special samples continue
to show much less fading, dirt end mildew than the controls, How-
sver, 40 X microscopic examination shows sowme checking on the spe-
cials, with some preference for those based on 0zlo 12 as againat
those based on Orlo 35, but this is cartainly not serious consider-
ing the long exposure. The Chicago psnels show the same marked
sdvantages for tha special in color and appsarsnce over the regular
tint, PFurthermore, the remarkably slight failure (mostly erosiom)
tends to favor the specisl samples. Their chalking rate is fairly
rapid, but the chalk geems to bs very adherent and its deep ''self-
colored” charscturistic seems to be the main cause of their good
color retentiom.
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Project #177 - Pigment Studies

108 cedar bevel siding pansls, comprising series 25842-80
CS, CN, F, vara prapared for exposurs at Chicego north snd south and
at Florida. The purposs of the seriss is to study the frequency of
rutile yellowing, a3 well as chalking and durability of variocus
titaniue dicxide pigments in SWP Tint Base, used both as white, yel-
low and gray. The basic formula is a special, using leadad ginc,
calcium carbonate and mica in an olsorasinous vehicls. The thirteen
titanium pigments testad ars:

Titanox RA 50

Ti-Pure R 610

Ti-Pure R 750, lot 75004k

Ti-Pure R 510 = 10 ssmples submitted by du Pont,
of which 5 are sulfate procesas
and 5 chloride process.

We havs ssen instances where rutils yellowing appears to
develop more frequently with du Pont's chlorids process R 510 than
with their sulfate process 510. The last item listed above covera
this comparison in a broader test. It also will check uniformity of
production.

4
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Project #177 - Pi t Studies

Shervin-Willisms production of phthalocyanine blus pigments
Solfast Blue MDNC, CP 1404, and GDT CP 1408 have completed six
sonths' storage teste in high aromatic.ketone solvent vinyl formu.
lations. Cowparison of drawdowns made of the original paints and
those made after six months' storags at 29° C. and %° C. show that
the red shade PC blus CP 1404 has been converted to the more stable
green ghade. The control pigment, du Pout's Monastral Fast Blue
BNC, CP 1037, shows some loss of radneas but it does mot convert
completaly to the gresn form. The green shade PC Blue CP 1408
shows only a very slight loas in stremgth.

Duplicate samples of CP 1037 snd CP 1404 were made up in
the pebble mill and on the two roll mill to test the effect of heat
formation during dispersion on ths stabdbility of the pigment. The
initisl color development wes poorer im the psbble mill disparsion
but the changes on aging were also much less. Tha convarsion of
CP 140k to ths green shade was still apparent regardless of the
dispersion method,
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Projact #177 - Pigment Studies

Four smmples of titaniwa dioxide have bean received from
New Jersey Zinc for evaluation. Ons of thase samples, R-99, repre-
ssnts an axperimantal super chalk rasistant pigment. The other
three - R 760-1, R 760-2, and R 760-3, repressnt norsal production
batches, du Pont has also sent four samples of titanium dioxids.
These pigments represent blends of a number of lots for esch of the
following grades: R 610, R 510 sulfate, R 510 chloride, and R 110
chloride. These samples were submittad by du Pont for the purposs
of comparing the various grades of thair titanium pigments.

The above pigments are being evaluated in Exlon vehicle
(37 € 83). Exposures were made in both white and a light blue tint,
Three additional lots of R 610 type, four lots of OR 640 typs, snd
three lots of RANC type titaniuvm pigment were included as controls.

Prelininary tests show NHew Jereey 2inc's super chalk re-
sistant pigment, R-99, to give a poor disparsion. This is as axpected
since it is a laboratory sample and has not bsen jet milled.

Chicago, Plorida, Weather-Omster and laboratory exposures
sTe being run on the above pigments. Bxterior exposurss are also

being made in SWP Trim and Tinting Whits, and i{a blue tints of PVA
smulsion paints at 35% PVC,
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Project #177 -~ Pi t Studies

Panels 22226-3%5 F, C were studied racently, after 24 months'
sxposurs &t Florids vertical south and slightly longsr at Chicago north
and south. All are cedar bevsl siding. The paints fndicated below are
compared Loth over A2 W 2 SWUP Undercoster and as self-primed work. The
guide paint 1s A2 W 4 SWP Gloss White, Card 80. The purpose is to test
silicona trested pigments, our pigment semples having been sant to Linde
Alr Products Company to be treated {or coated). Thaeir “Msthod A,* in-
volving methyl oils L¥-3 and L-k5, was used. Bssentislly, there are
only two parts to the test:

1. Treated pigmants 6600 &ry snatase 7403, S840 dry 35/65 leaded
tinc and 6232 dry Nytal 300 versus same pigments untrested.

Results: Florids shows the gpecial paint as somewhat cleaner,
but having serious checking as agsinst nons for
ths ragular.

2. Same comparisom, but R-200 rutile T10p used instead of 6600 dry.

Results: 3ams with regard te dirt and checking. Nowsver, the
reduction in rutile yellowing due to the silicounes is
quite noticeable, Chicago panels show no checking, ‘but
definitely confirm the batter ciean-up of the specials
in both catsgoriss,

EBxposurs series 23938-85 r, C (plus 20388-95 F, C) was exanined
recently after 12 months at Florida vartical south and the ssme at Chi-
cago. Thias s ome of the several aeries put out to test chalking rates
and tint retention of various titanium dioxides, using paints both in
the vhits and shaded light blue with phthalocyanine., 1In this case, the
paints are lstex sxtsrior type at 35% PVC, all using Resyn 12 K 51 PVA
copolyser, In the tests using pure titaniums, Wollastonite and mice
make up tha axtender; in those using titanium calcium, it is the only
pigment. The test systema includs both one coat over A2 W 2 SWP Under-
coater and two coats self-primed, all on new cedar bevel siding.

In general, theres is no film failure snd very little mold
growth at sither location. Thers is ssssntially no chalk rub-off except
fn the cases specified below, FPlorids tests are rated down considerably
on the special undsrcoater tests bacause of a thin or gray appsarance as
egainst the better whiteness of the self-primed, but this does not seem
to shov up much at Chicago.

The rasults indicate about three catagories:
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Projest t}.n - _Comt,

1, ¥o chalking to date, cless, color of blues
good to excellent:

du Pont's 985-3 6632 dry OR-640 6630 dry B-610
du Pont's SE-k0-1 6631 dry RANC €622 dry OR-540
R=-510, Cl process Ti-Cal R-60
Ti.Pure 110 2

2. 8light chalk, alight to moderate fading, not quits
as clean:

R-%10, SO, process 6621 dry RA-50
3. Definitely \anutiafuctoiy to date:

RC-6685 Not very chalky but serious fading.
6680 dry RCHT More chalky, even worse fading.
6682 dry R-27 Poorast of ssriss; free chalk, exctrece fading.

Exposurs panels 27070-82 C, P were prepared during the month,
all cedar bevel siding primsd with A2 W 2 SWP Undercoater. Bxposure 1is
to be st Chicago and Florida, vertical south., The purpose is to evalu-
ate ten production samples of Titanox RANC submittsd by Titanivae Pig-
ments Corporation, uniformity of chalking and fsde resistance being of
primary concern. Also included is & semple of Jspaness Ti0p which
reached us by way of our 5a0 Paulo plant. Ths TiO; samples are con-
pared in A2 W 8 SWF Tinting White shaded to a light gresn with phthalow
cyanine and ferrits bases.
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Project #177 - Pigment Studies

A sample of MP-1111 rutile titanium dioxide from Titanium
Pigment Corporation was put out for test on outdoor sxposure, panels
28258.67 C, F. Bxposurs was mads at Chicago and Floridas, vertical
south, on cedsr bsvel siding primed with A2 W 2 SWP Undercoater., In
order to tie in with extensive Ti0y tests slready on our fences, the
paints ®ere formuletad on & modificetion of A2 W 8 SWP Trim and
Tinting White, Also, a light blue (phthalocyanine only) shade was
usad for panels parsllsling the whites. ‘

The cosparisons involved are:

Unitane OR-640
Titanox RANC

Ti-Pura R.610

T.P.C. MP-1111 special

Exposures were put cut during the month at Chicago and Florida,
vertical south, testing two sasples of 50% TiOp Ti-Cal pigment from
du Pont's Pigmant Division, The panels are cedar bevel siding and are
numbered 26285.99 C, P, All are primed with A2 W 2 SWP Undercoater.
In A2 W b SWP Gloss White card 2 the cosparisons are:

175 pounds 6680 Titanox RCHT
10 du Pont's Sexple A
10 du Pont's Sample B
10 " Titanox C-50, 6686

Bach {s used in combination with 50 pounds each of 6600 dry
anatass Ti0p and 6603 dry snatass ssmi-chalk. The same proportions are
tested in A2 W 8 SWP Trim end Tinting White, card 3, shaded both to
Berkeley Yallow and Chelses Gray, conforming to the regularly used
titanivm content of this rex.

Pansls 2030449 CS, CN, F wers prepared for axposure at Chicago,
north and south vertical, and at Plorida, south, all cedar bevel siding
panels primed with A2 W 2 SWP Undercoater., Tha series is intended to
svaluate Ti-Whits A-35, an snatase titanium diocxide of Japanese manu-
facture. 1Its sourcs is The Baird Chemical Cogporation, 10 W, 33rd St,,
New York, N. Y. The material is tested in A2 W 6 SWP Fume Resisting
White, card 5. Ons sample uses 50 pounds with 75 pounds of 6603 dry
anatase semi-chelking Ti0,, and another 125 pounds alons, Other com.
parisons axe:

8. 50 pounds 6600 dry anatase/73 pounds 6603 dry,
b. 125 " Ti-Pure FF,
c. 1256 " T.P. A-MO anatase,
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The Censral Purchasing Department’s Procurement Information
of June 19 scnounced that R. T. Vanderbilc will distribute Gliddea's
ticanium pigments under Venderbilt's trads name Raycx. Since we may
be approsched for information regerding the guality of Clidden's met.
erials as comparsd with Titanius Pigment, du Pont or American Cyansmid,
paints wers made with the various TiOp pigments for exposurs tasts at
Chicago and Florida, Unitane 0-220 to be added wben sveilable,

522 W Intermix White Glidden R-88 Non-chalking rutile Ti0g
523 W " » TiPure R 610 lot 754 Q 5 "
2w " " Titanox RANC lot D37 C 21 # "
525 W " » Unitane OR-6M0 Lot 18146 "
226 W Trim snd Tinting White Glidden R-B3 non.chalking "
21w " " " Ti Pure R 610 lot T4 Q 5 "
589 " " " Titanox RAMC Lot DS7C 21 & "
529 W " " " Unttane OR 640 Lot 418146 "
%31 ¥ 8SWPF Gloss Whits Cliddsn BD Anatass free chalking "
a2y v Ti Pure FF Lot 508k D 25 v
533w " " : Titanox A-MD lot SP 57 G 134k "

Panels 2670526742 C were examined after 12 months 43 south
exposure in Chicago. Thess axposures were made to evaluste & number of
rutile titanium oxide pigments from New Jersey Zinc and du Pont in a
fast d&ry astomotivs alkyd, (37 € 83). Thres of these pigments, R-T60.1,
R-T760-2, mnd R-T60-3, repragent normal production batches of nou-chalking
Ti10p from Nev Jerssy Zinc. One pigment, R-99 repressnts an sxperimentsl
super chalk resistant T10p from New Jaresy Zinc, du Pent has also sent
four samples of Ti0y. Thess pignents represent blends of a mumber of
lots for each of the following gredes: R 610, R 510, R 500 (chlorids),
and R 100 (chloride). du Pont submitted these samples for the purposs
of comparing the various gredes of their Ti0a pigsents., Pour lots of
OR 640, T10p, three lots of RANC TiOp and thrass additional lota of
R 610 T10; were included as controls,

The sxposurss showed Nev Jersey Zinc pigments to be comparabls
to those from du Poat, R 610, and those from Calco Cheamical, OR 64O,
One lot of Titanium Pigment's RANC, showed excessive chalking. du Pont's
R 510, R 500, and R 100 showed comparsbla resulta. As vould be expectsd,
these thres pigments did show a higher chalking rate than R 610, New
Jersey Zinc's R-99 pigment actually shows a higher rate of chalking
than do the standard materials,

These axposures ware mads also in Plorida.

0007 -SWP-044063

0007-SWP-000113433



Paint Ressarch
November, 1958

-13-

Project #177 - Pigment Studies

Pigments are needed that will produce durable bright yellow
shades at reasonsble cost. An extensive series of yellow pigments,
27518-78 C, has bean on exposure for eight months. Some work has besn
done with 4 - 4' = dinitrocarbanilide DNC, supplied by Merck., While not
intended originally as a pigment, it has s desirsble yellow coler which
comparea favorably with Hansa G. Results are based principally on the
original sample which was not purified or micro-pulverized. Light sta-
bility after eight months' exterior exposure at Chicago is considerably
better than Hanss C and a little better than Hansa 10 G, Exposures vere
made in s latex vehicle aince DNC showad bleeding in oil. DNC fa weskar
than Hansas, requiring & larger amount to produce & shade of equal depth,
Exact ratio betwvesn the two materials and cost dats have not been detex-
mined, It is thought that the cost will be competitive with Hansa.

The oil bleed of DNC was said to be dus to the prassnca of
traces of p-nitraniline which can be ramoved. A more recent sample
designated RTS-THO was free from impurity. Laboratory tests as vall es
twc oil paints made with this materisl show no tendency to bleed, They
include a yellow paint and SWP Vardas Creen vhich exploys a constiderable
amount of ysllow, Shade is satisfactory. 01l absorption of DRC is high,
being in the range of Hansa.

While DNC shows promise as & ysllew pigment, a more complete
svaluation is necessary. DNC has good hast stability vhich msy be useful
in industriasl finishes, It is also being tested in Kem Tinting Colors,
"hile the particle sise of the RTS5-749 sample appeared satisfactory, it
will be necsssary to determine optimum particle siszs for best tinting
strength and other pigwmentary propertiss, There is some evidence that
DNC will disperse more readily than dry Hansa yellow, A larger supply
is being obtainad for further testing,

DNC and other yellows will be exposed shortly at Chicago end
Plorida. This series will include Hansa G 12251 and 10 ¢ 12250 as well
8¢ & naw type, 12101, Others are du Pont Dalamar Yellow and two related
pulps from the Dry Color Department, D-3275 and D-3282, Dry forus of
these pulps, D=3230 and D-3283 will also be tested, Combinations of
these pigaents designed to produce standard colors in the Luco-Tex and
Murolite l{nes are included. Paints from the earlier series will be
used for comparison.
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hol.ct ﬁl!! - Cont,

The Fallek Products Company has furnished sampies of Japanase
Titsnium Dioxide produced by ths Furukava Chemical Compeny of Japan
for our evaluation. The Japanese TiOp, Ti Pure FF - Lot 52684 D 29
and T1 Purs R 610 = Lot 1-363.26 will bs comparad for durability,
chalking cnd tint retention in SWP Trim and Tinting White and Speciasl
SWP Cloess "hite A2 . k., The paints will bs expossd as vhites and
shaded blus to check tint retention,

The Purchasing Department has alse furnished envelope samples
of Japaness Ti0g from M. W, Hsrdy and Company. The producer of this
satszisl 1s the Tochigi Chemical Industry Company, Ltd., Basad on pre-
liminary tests, tha Japanesa Ti0Op 1s lower in oil sbaorption, slightly
strongar in tinting stremgth and slightly whiter in sppesrance than
6600 dry (free chalking TiOg). A largsr sesple of this material was
requested for exposure tests.
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Project #177 - M t Studies

Exposure series 26983-27022 F, C, examined gfter 12 menths at
Plorida and at Chicago, vertical south, evaluates seversl rutile pigments
of the R-T60 typs from New Jerssy Zinc Company, Lots 1, 2 and 3 of R-T60
are production ssaples and R-99 is experimental, All pansls sre cedar
bevel siding primed with A2 W 2 SWP Undercoater, The R-T60 pigmsnts are
compared with certain du Pont samples as noted below, All were made up
into four groups of paints: A2 W B SWP Tris and Tinting White, both as
white and shaded 1ight blue, and Intermix non-teactive pigmsnted low PVC,
vhits and dlue,

Since these particular panels showed lighter thsn normsl mold
growth at Florida, the contrasts in fsding and dirt were quite resdily
noticesble. Because the Intsrmiz tests to date show little chalk and
heavy dirt, the following resulta at one year refsr to the A2 W 8 group
unless specified:

Control, Unitane OR-640 -= Very little chalk, soderats dirt, Fading {»
tather sarious at Chicago; in fact, worse than on several
tests, vhereas at Florids the reveree {3 trus, This is only
one point in the numerical ratings.

du Pont's R-610 and New Jersey's R-T650, lots il and #3 -~ very closely
slike in all respects, and very much 1iks the control.

Nev Jersey's R-760, lot #2, and their R-$9 -- the ssme in the vhite as
those cited above, but g little more fading tendency (mot
verifisd st Chicago in the case of R-99).

du Pont R-110, lot B361 -- more chalky; clsaner in whites, but worss
““‘.-

du Pont R-510 (two lots) -= much ltke 110, but cne lot is clearly the
most chalky and most faded of the seriss.

The Amsrican Cysnamid Company has furnished samples of five lots
of OR-540 and five lots of OR-640 titanium dioxides to be checkad for
uniformity and exterior durability. The titanium dioxide samples will be
svaluated in four paints: SWP Trim and Tinting White A2 W 8, Intermix
Whita, FVA latex and non-oxidizing type sutomotive enamel, Llaboratory
batches of the SWP Trim and Tinting White end Intermix White have besn
made with sach lot of TiO; end shaded blue to study tint retention.

Panels are to be preparsed for exposure test at Chicago in the near
future,
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Project #177 - Pigment Studies

Bxposurs seriss 27070-82 P vas examinad after 12 montha at
Florida, vertical south. These ars cedar bevel siding panels primed
with A2 W 2 SWP Undercoater, Production control samples of RANC '
-‘titaniumm dioxids from Titanium Pigment Corporstion are compared in a
modified A2 W 8 SWP Trim and Tinting White, the guide or comtrol sample
of which uses 180 pounds per 100 gallons of 6630 dry rutile non-
chalking titanium oxide. All paints are shaded 1ight green with phthalo-
cyanine and ferrits bases.

Results at Florida lend themselves quite readily at present to
simple groupings:

4. The control formula shows normal or setisfactory color retention,
very little chalk snd normal dirt, would be rated very good in
genersl appearance axcept for a moderate amount of mold growth.,
Teat samples correspondinog very clossly to the control are:

DSTAL 4 DSTAB i
D57C16 kA DITC18 4

b. Noticesbly mors faded, but not more chalky nor morse subject to

dirt and wold: DSTE1S #4, D57A31 #3A, DSTCLT #3, and probably
D57C1T #4, although it shows a trifle more dirt,

¢. DSTAL2 # , though differing in no other wey from those in
group (a), looks slightly best of ths seriss because of having
the lesst mold growth,

d. D37A29 $#5, though it has the same light mold growth as (c)
rates 85 ons of the poorest in general eppearence bscause of
Breatest fading, Also, it is the only ons to show more than
very glight chalk rub-off. ‘

A recant examination of parallsl Chicago exposures at
4 months show no outstanding variations fros the above, but differences
are smaller, Actually, DS7CL7 #4 is the only lot showing noticeably more
fading than normal. D57C18 #4 and D57AL #b are the only ones to show a
slight superiority im this respsct.
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Project ﬁl:ﬂ - Cont.

The ssme ten lots of RANC were axpassd in an M20 J sutomotive
snamel, baking typs. Duplicate exposurss, 26326.70, were made on metal
in vhite ensmels and in blus tints of thess emsmele. After 12 months'
axposure in Plorida snd Chicago no significant differences in performancs
between the tem lots could ds odbserved, These panels have deen returned
for further weathering.

The houss paint series included a sampls of Japanese titanium
oxide from the Seo Paulo plant. This was one of the festest chalking
TiOp's in a light tint we have ever sesn. Iven considering that {t
ocbviously is an snstase typs soms csution in {ts use is indicated,

Series 28725-48 C, ¥ was prepared for exposure to test the
color stabilicy of a group of yellow pigments in PVAc paints based on
National Starch's 12 X 51, They include e purifiad form of Merck's
INC dinitro carbanilide in both ysllow and Verdas Green; three types
of Hansa yellow supplied by the Dry Color Department; du Pont Dalamar
Yellow and equivaslents from Dry Color im pulp and &y form; 80 A 14
Sun Yellow straight and {n blends; Luco-Tex Centon Yellow, regular and
expsrimental formulas, and Murolite PVAC yellows.
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Project #177 - P4 t Studiss

Bxposure asries 24054.24107 €, P was studied recently after
24 months at Florids, verticsl south, and the same at Chicsgo, Its
supplesent, 2u284.99 C, F was also covered, exposure conditions essen-
tially the ssme, Our monthly report of December, 1957, presented s one
ysar progress report on these tests. All pansls are cedar bevel siding
primed with A2 W 2 SWP Undercoater., Ths main purpose is to evaluats
saveral titanium dipxides for tint retention. Intermix Low PVC and
A2 W 8 SWP Trim snd Tinting White are the basic formulas involved. Both
are shadsd 1ight dlue with phthalocyanine and, on account of the interest
in chalking and clesn-up, the same paints are also tested as white,

The following suemary classifies the titanium pigments on the
basis of the most important results to date. Again, mold growth 1is not
a problem at either location, but results om dirt collection show up in
|any cases as considerably more interesting than at one yesr.

_Group 1. Good tint retenticn,

Unitane OR-640 and R 610 (a» befecre, relatively).
Formel chalking, not particularly clean, but sssentislly
48 clesn as any in tha ssries.

Group 2. Poor tiat retention.

(a) As before, Unitsne OR 540, Ti-Pure R 510 sulfate
process, Titamox RC, Ti-Cal R-27 (poorest, very
yellow face), Titanox RCHT.

(b) Down-graded from Group 4 formerly, Ti{.Cal R 60
nO¥ semms Very poor.

Group 3. Rear 1, upper range, probsbly satisfactory, :
Titanox and PA 50; not equivalent as before, but
with the former showing a rather definite edge and
RA 50 slmost dropping to Group 4.

Group 4, Somewhat balow normal, probably vasstisfactory.
Ti-Pure R 510 chloride process (now R-500) and R 110 2
(now R 100) as bafore, relatively good in Intermix
but poor {n A2 W 8,

0007-SWP-044069

0007-SWP-000113439



Paint Resesrch
February, 1959

-11-
Project ﬁlzt - Cont.

Supplementary Group

du Pout's special samples ,556 B and SR.40-1, variations
of R 510, wers previcusly rated in GCroups 2 and &, Since
thess are in & separste exposure esvies, with s guids con-
taining OR 640, and since the two ysar vesults look rels-
tivsly better, these dessrve a raconsideration, 3Both now
seen at least aqual to the guide in color retention, and
sre normsl in chalking and clean-up,

Generally spesaking, the samples poorest in fading are holding
the most dirt on the whites. This dirt om ths tints, plus sdherent chalk
sakes sn ungightly mask. 7The only apparent sxception i{s BA 50, which is
on the poor sfds for tint reteation but clesning up well,

Two Talated ssriss of exposures, mumbered 272i2-50 and 27284~
27307 ¥, C were studied recently after one ysar at Plorida andat Chicago,
vartical south. All are cedar bevel siding primed with A2 W 2 SWP Under-
coater, The purpose {s to svaluats three Monastral Red pigments from
du Pont for which unusual permsnence has bsen claimed, namaly Red B,
Red Y and Violet R.

The 27284 series covers the trisl of these pigments in A2 W 8
SWP Tinting White and in Intermix lov PVC. PFurther, sach formula tests
tha colors in @ light and dark tint approximating the shsdes of 6 and 22
grans of Kam Tinting Color Red Oxide per pint of paint, reepectively.
This color, representing a stable red for practical use, servas as the
control. Besides the three du Pont materiels, toluidine is also includad
as 3n example knovm to be fugitive in tints,

The Florida tests in the Intermix tints show serious wold growth,
but for purposes of a one year progress report, it ie felt that color
retention only should be considered. 1In this the Plorida and Chicago
panels agree well, with ons exception. Red oxide looks very good. du Pont
Red Y looks equally good; in fact, in A2 W B, {n which chalking ia a fsctor,
it looks bettar in most cases. du Pont Red B is a little mora feded than
either of thess. A few cases show it nearly equal, Toluidins, as ex-
pected, ghowe extreme fading. Violet R {s the exception mentioned above;
Chicago panels show it consistently on a par with Red B, which is rather
good for a violet sheds, but Plorida panels show it definitely more faded.
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Project #177 - Cont,

Series 27242-%0 covera similar comparisoms in latex house
paint, fin this csss FVA Flexbond 800, twvo coats over oil primer, The
twvo levels of color are one and four ounces per gallon on the Kem
Tinting Color basis, Though not chalking, these tests ars all clean
and bright, and the ratings at the two locations agree well. BExcept
for toluidine, it s difficult to chooss between any pair of paints,
since none show more than "8" feding. Red B and Violet R tend to show
slightly more fading than Red Y or rad oxida. It ebould be mentioned
that the msre sstimate of fading or loss of coler tells only part of
ths story. Thess pigments, though in some casss more susceptible to
feding than red oxide, ars of great interest becsuss of their bright-
ness snd aye-appeal, as ageinst the dull sslmon color of red oxida,

Pansls 26629.56 C were prepared for exposure at Chicago
only, vertical south, all cedar bevel siding primed with A2 W 2 SWP
Undercoater shaded blus. Thess are & part of a study which includes
PVA letex paints snd non-oxidising automctive snamel. The purpose is
to svaluate certsin titanium dioxides for chalking, fading and dura-
bility, as has besn done over the past two yesrs or so with a long list
of TiO; pigments. The omes covered by this series are Calco's OR 8§40
and OR 540, five lots of sach having been submitted to check for uni-
formity of production. The OR 540 samples are compared against s guide
paint using Ti-Pure R 510 and the OR 640 ssmples against New Jersey
Zinc's R T760. All sre incorporsted in two formulas: regular A2 W B
SWP Trim end Tinting White and Intermix Low PVC, both being shaded
light blue.
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The Cleveland Purchasing Department has requested an evalu-
ation for color and strength of several competitive phthalo Grasn Lake
colors with S.W Solfast Greem 50% Laks 79-C-27. PFastolux Gresn 6h-2500
from Ansbacher Siasgle Corporation was found to ba the nearest match in
masstone and strangth to 79 C 27. The Hsliogen Green GL Powder from
Ceneral Dyestuff Company appsared to be the second best match for the
Sherwin-¥Willisms matsrial.

Comparison With 79 ¢ 27

v Color Strength
Heliogen Green GL ¥Pdr. Slightly light EBqual iut gresner
Gensral Dyestuff Co. in color 2n0d best match
Fastolux Creen - 64.2500  Sams color Same strength Dut
J-65654 (ansbacher greener.
Siegls Corp.) Bast match.
Monastral GL-761.D Chalky and Weeak in tinting
E. 1. du Pont lighter strength.
Mouastral Gresn Lake Light and Vary veak,
GL-754-D (8D.518)» chalky
B. 1. du Pont
PhthAlocjlntu Green Light and Much stronger
Lake chalky than 79 C 27.

Standard Ultrsmarine
and Color Co.

*Recommendad for floor coverings only and restricted for sale.
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Exposurs panals 30527-54 C, ¥ were prepared for Florida
and Chicago, vertical south, These are all on cedar bevel siding
and 42 W 2 SWP Undarcoster is ussd for the priming coat. Ths main
purpnss of this serias ia to evaluata Ti-Pure R-900., This TiOp is
subnitted by du Pont as an “improved R-500 chloride type.” Mater-
ials compared with R-900 are R-500, R-510, Unitans OR-640 and
OR-540, and Titanox RA-30. Thess are tried im A2 W 8 SWF Trim and
Tinting White, which cerries R-610 amd is used ae the guids paint.
An extsnsion of tha above comparisons 1is made by tasting ths follow-
ing in Intermix Low PYC: R-610, R-500, R-500 lot 8210 (chlorids)
and R-510 lot 1181 (sulfate). All the paints menticned wers put out
both as whits and shaded light blue with phthalocyanina.

A sacondary purpose of ths series is to avaluats Unitane
OR-540, & nev sammple coded lot 117223 as agsinst the regular materiasl
ussd in the psst. 7The new grade is claimsd to have softer texture
and improved wetting and grinding properties.

Exposures 25842.80 F, C vers sxamined after 24 months et
FPlorida, vertical south, and nearly 30 months st Chicage, north snd
south. All sre cedar bevel siding penels, primed with A2 W 2 SWP
Undercoater. The main purposs of the series 1is to evaluate five lots
of sulfate process TiOp and five lots of chloride process TiOp, from
du Pont, As comparison pigmsnts, we have used R-5610, regularly used
in A2 W 8 SWP Trim snd Tinting White, which is usad as the basic
formule and guide paint, TPC's RA-50 and New Jarsey Zinc's R-T50.
Ths series consista of the A2 W 8 in vhite and in yellow and gray
tints. Ysllowing of the wvhite paints is a prims considerstion, ss wsll
88 chalking, durability and tint retemtiom.

Referring to the wvhites, we have checkad these panels at Chi-
cago much more frequently than usual in the early stages, trying to
spot rutile yellowing, particularly in damp westher. None was noted
during the firet six months (spring and summer of 1957), but with ths
wet vsather of lsts October and November, with chalking just starting
to develop, some slight occurrence of yellowing was ssen, In s epe-
cial serias of six readings in Novembar, December and Pebruary (up
to 9 months), rutile yellowing was observed to be rather noticesdbls on
the guide but very sitight on any of the tests. In chalking and dirt,
the very slight differences within ths chloride end tha sulfats groups
wers as great s any differences noted throughout the series,
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Considering the whites at a later stage, 30 months at Chicage,
in a relatively wet pariod of Octobar, 1959, thare was s somevhat dif.-
fereat picture. Panels which showed fairly noticeable though not par.
ticularly bad yellowing are 2-T50 and all but one of the five eulfate
sanples. Showing s very slight yellowing were the R-610 guide and
RA-50, The chloride samples showed no yellowing. Chalking at this
stage was norsal for all, rated 6 or 7. Thae chloride samples were
c¢legner than the sulfats or any others. The chlorids essples showed
lase m0ld on the south, but the reverse vas very obviously true of tha
north panels.

Plorida white tests show definite rutile yellowing st 24
wonthe on the R-TH0 sample only, RA-350 and three of the five sulfste
sawples show slight yellowing, all others noms. The chloride tests
aight be given a slight adge with regard to mold and dirt.

) Concarning the tints, no location shows any clear-cut dif-
ferences in fading or in mold and dirt. The grays look poorest be-
csuse of white chalk-mask, and ons of the chloride lots, ;/851k, shows
up as slightly ths worst of the series. The R-610 guide looks bast
by a small margin,
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Fanels 3Q711.20 C, ¥ were exposed at Chicage and at Florida,
vertical gouth, all cedar bevel siding primed with A2 W 2 SWP Under-
coater. The purpose was to svaluate Mistron Talc as used with the:
cotionic surfactant Arquad 2HT, Claiss have been sade for considsrable
improvement in the body charactaristice, leveling, stc., of house painte
containing Mistron when such an agent ie used, For compsrison purposes,
Nytal 300, Desertsle No. 53, and Mistron MSC, a stesrats surface treated
talc, are included, The epecific Mistron talcs tested with and without
Arquad 26T, at about 1,%%, are ;/139, Vapor CI snd T-076.

Pour panels were prepared for exposure at Chicago and Florids,
vertical gouth, numbered 30726-.30 C, F. These ware cadar bevsl siding,
primed with A2 W 2 SWP Tndercoatsr, The purpoes is to evaluats P.23
ultra-fine titanium dioxide from Godfrey L. Cabot, Inc. It is tried
only in A2 W 8 SWP Trim snd Tinting White in relatively small amounts
to datermine whether it could be used to incrsase ths chslking rets
through eddition as on the Color Meter to provids a white as well as
e tinting base. The amounts used are 1/4, 1/8 and 1/16 pounds. The
paints are shaded blue, so that not only chalking but fading differsaces
should be sasy to ascertain,

Bxposure series 20285.99 F, C vas examined recently after
12 sontha st Plorida and 1k months at Chicago, vertical south. All are
- cedar bavsl] siding panels primed with A2 W 2 SWP Undercoater of metching
shade, The purposs was to avaluate two expsrimental samplas of 50%
Ti{-Csl pigments from du Pont, desigoated only as samples A and B, R-%0
type. First, these were tried in A2 W & WP Closs White, Card 2, the
basic formula of which (used as guide) carries 175 pounds of 6680 dry
RCHT, slong vith a smaller amount of snatase TiOp. Diffsrences in pex-
formance are minor; the speciale seem somevhat slowsr in clesn-up than
the guide, yot they show less mold growth. A sampls using Titanox C.50
26008 tha eans as sample B. On soaa occasions, howsver, the Ti.Cal 50
pigments shov severs rutile ysllowing, the Titanox C-50 nons,

Second, comparisons were made in A2 W 8 SWP Trim and Tinting
White, Card 8, shaded both to Berkeley Yellow and to Chelses Gray. The
basic formula and guide in this case cerries 325 pounds of 5685 dry RC.
Although showing up much mors at Plorida than at Chicago, the regular
bas such better tint rstention than either of the special samples or
C-50. The guide, perhaps bacause of lass free chalking, shows considaz-
sbly pore mold growth and somsvhat mors dirt than the tests. Again,
occasionally the du Pont aamples showed rutile yellowing.
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Bvaluation of du Pont R 900 Johnsonville chloride procses T10p
in M30J-type automotive enamels was carried out, comparing its pesrform-
ance with that of both du Pont R 510 and R 610 sulfate process TiOp pig-
ments., Two enansls were preparsd with each T10y, using two different
lots of coconut alkyd snd welamine resin in esch pair. The R 510 T10p
used vas & couposite mixturs of lots 1142, 1162, and 1122, Lot No,
279841 R 610 TiOp wes used, Thers was no lot vusber on the sampls of
R 500 which was used, However, it is the only actual production ssmple
of R 900 which has bsen received thus far,

Pigment dispsrsion vss accomplishad with s three.pass grinding
procedure on the roller mill., A sample of pigment base was removed from
esch formulstion after esch pass, then let down to form ths final paint,
The rssultant 18 paints were each drawvn down twice on glass with the 3 mil
dravdown blada. One eet of dravdovns wes given the conventional bske of
30 minutes at 250° P. The othsr set received the conventional baks ap
well as an overbake of 30 minutes at 300° ¥ Photovolt §0° gloss mesiure-
ments were wade on the baked dravdowns. Also Hegman grind readings wore
taken on the topcoats. The results of the gloss and Hegman grind readings
are shown in the table below.

Points
Pasces 60° closs 60° Gloss of Gloss
Pigmenta. Thru Hegman After 30 Min, After Overdaks Lest Upon

Paint tion . Mill . Grind at g:o_gg pake 30 Min. at mﬂg Dverbake
RS 2909 R 900 1 7-1/2 9% 87 8
" " 2 7-1/2 89 89 0
" [£] 3 7_1 /2 85 85 0
RS 2910 R s10 1 5.1/2 90 82 8
" » 2 6 &8 84 b
n [1] 3 7 85 cn 8
RS 2911 R 610 1 7-1/2 88 79 9
" " 2 7-1/2 86 T8 8
S " 3 7-1/2 83 Th 9
RS 2912 R 9CO 1 7 89 80 Ed
" " 2 7-1/2 84 78 6
" v 3 7-1/2 8 T 7
RS 2313 R 510 1 5 (44 58 9
" " 2 5-1/2 T 6l 8
”n # 3 6 72 66 6
RS 2914 R 610 1 é 78 68 10
” ”"* 2 7 75 66 9
" " 3 7-1/2 T2 67 5

0007~-SWP-044076

0007-SWP-000113446



Paint Ressarch
January, 19560

19

Project ﬁ ln - Cont,

Note that both topcoats having R 510 pigmentation (RS 2510 snd
RS 2913) showed & lower grind than the R 500 snd R 610-containing topcoats
after both the first and third pass through the roller mill. This is
probably explained by the fact that, in forming a composite lot mixtura of
R 510, the pigmants wers put on the shaker., Ths procedurs caused the
pigment particles to form pebble-liks agglomerstes, thus aggravating the
grinding conditions. Notice also that R 500 performed very similarly te
R 610 with respact to Hegman grind.

Both topcoats with R 500 pigmentation showsd & higher 60° gloss
than the corresponding topcoats pigmented with R 510 and R 610. Howewur,
the exceptionally low glosses shown by RS 2913 end IS 201k ars difficult
to explain. Also difficult to explain is the lowering of topcoat glosn
effected by multiple passes of the pigment bass through the roller mill.
One possible sxplanation for this phenomenon 4is that further passing of
the pigment base through the roller mill increased the dirt pickup, thue
decreasing the gloss. This explanation, however, doss not sesm too 1likely,

The naxt step in the testing procedurs was to split each of the
sixz topcoat batches into two equsl portions. One of these portions of
RS 2910 was tinted with B72 L 2 blue tinting base to & light blue. The
following table indicates the reslative amounts of pigment base added par
gram of topcoat in ordar to produce a satisfactory shads.

wt. Vit, BT2 L 2 Tinting Base

' Untinted Added to Produce R = Wt. Tinting lisse
Peint - T40g Topcoat Color Match Wt. Untinted Topcost
RS 2909 R 900 800.0 139.1 0.1739
RS 2910 R 510 800.0 141.0 0.2762
(std.)

RS 2911 R 610 800.0 138.% 0.1731
RS 2012 R 900 84%.0 127.2 0.1%05
RS 2913 R 510 810.0 131.8 0.1627
RS 2914 R 610 825.0 116.6 0.1413
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The tints of RS 2909 (R 900) and RS 2911 (R 610) match
very well with ths standard RS 2910, but RS 2912 (R 900), RS 2913
{R 510), and RS 2914 (R 610) all showed a raddish undertone, snd
thus were impossible to match as closely ss ths others, without the
addition of a different tinting bass. Since sny paint in the latter
three differed in formulation from the corresponding paint in the
former thres only in the lots of wehicle used, the rad undartone pre-
sent in ths latter thres must be dus to ons or more of the vehicles
present.

Tha next step £{s to spray all topcoats, tinted and
untinted, onto §' x 12" Bonderite "100" panels which have previously
been primed with Acmse 407 R 39 époxy-type primer surfscer, and water
sanded, Three pansls will be sprayed for each topcost. Ons psnal
will be used for physical testing, while the other two will be given
Florida or Chicago axposure.
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Exposure pensls 27070-81 ¥ are being retired after 24 meuthw
at Plorida, vertical south. All ars cedar bevel eiding, primed with
A2 W 2 SWP Undsrcoater. Parsllel Chicago pansls ware aleo examined at
24 months, and remain on test. This series was reported in Jsnuary,
1959. It constitutas a quality control test of RANC Ti0; production,
using ten samples teken randomly from RANC production by the Titanium
Pignent Corporaticn in 1957. These were put into & modified A2 W 8
SWP Tris and Tinting Whits, at 180 pounds per 100 gzllons, as straighi
substitutions for Ti-Pure R-610, The R-610 paint serves as a guide or
control on ona-thivrd of each panel., The paints are shaded light green,
using phthalocyanina blue ard ferrits bases. The special samples used,
with brief results to dats, follow. There is no checking or cracking
at either location. The caly plainly noticeable difference in perforu-
ance throughout is a yellowish chalk-mask on the guids, as ageinst a
vhite sask on the tests. All ars quite unsstisfectory becauss of this
poor color rateation.

D5TA 144, A bit less fading, noticeably less
wold than guide.

D57 € 16 #44 As preceding st Florida, wors lika
guide at Chicsge.

DST A B #4 Same fading as guide, but much less
mold growth,

D3TE 15 #% As preceding.

D5T A 12 #6A Same

D5TA29#5 Same

D57 A 31 #35A Same

D5TCIT# Geme

D57 C 17 44 Essentially the same at Plorida. Chicage
shows g bit more fading dut less dirt
collection then guide.

D37 € 18 #4  Seens most faded of all st Florids, by a

slight margin, but Chicago panel doss not
confirs this; little mold, one of the clesnest.
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Panels 31936-47 C,F were prepared for sxposurs at Chiocago and
st Florida, vertical south. All are cedar devel -mngm-avm: Ve
SWP Undsrcomter. The tests consist of (s) three Mcomstirsl colors sub-
nitted by the B. I. du Pont Color Division, (b) toluidine red nul(c
iron oxide, all used both 4in A2 W 6 SWP Trim and Tinting White and in
Iateraix Low FVC White.

The du Pont Nonastrel colors are Red Y, Scarlet B and Maroom.
Thase vare converted by the Emilsion Iaboratory into Universal Timting
Colors, numbered T W 125, 7 W 126 and 7 W 127. The other two materials
used vere Solfast Red A2 R 32 (toluidine) and KTC Red Oxidse.

Series 31948-51 C,F was prepared to evaluate the du Font pig-
asuts in & latex vehicls,
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project /177 - P t §tudies

The Titanium Pigment Corporstion bes furnished samplss of
improved Titanox C-50 for iunspection., The new pigment appearsed to be
better in whitensss and in clarity of tint tons. Experimental batches
of Semi-Lustre White A36 W 7 were mads with the regular and new
Titanox C-30 to check the comparative parformanss. The new C-50 pig-
sent appsared to be identicsl to the prasent stock of Titamox C-30 in
gsneral performance, with somewhat better btrightnass as cleimed, The
replacement of 66856 dry by the nev Titanox C-50 msy require scme tims
in order to mske edjustments in tinting strength that mey bs nscessary
in intermix formulations, Test data are listed in the following

tablse.

Paint 03617 Y 03 618 T

Pigment 6686 ary Nevw Titanox C-50
(Titanox €-%0) '

Paint Viscosity #3

Fresh 25.0" 27.0¢"

24 Hours 29,0 29.,0"
Brushing . Good Good
rlow Good Good
60° Sheen Sk b
Drying

Set-to-touch b br. %0 wmin, %5 hr, 30 ain.

24 Br. Through Dry Good Good
Brightness (W) 8.4 9.4
Biding (BMW) 9h,2 9.5
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oct L1771 - Pigment o8

serise 3214453 C3, 7 was prepsred for exposurs in Chicage
and Flowida, vertical south, on cedar bevel siding pensls primed with
A2 W 2 SUP Undercoster. The purposs is to try ultrefine 2-25 titsniumm
dtoxide in A2 W O SIP Trim and Tinting Whits, to ses if this will
produce a slight increass in chalking rate. The paint Lis testad both
s white and tinted light blue with phthalocysnine., Thres samples
wexe made, using 1/16, 1/8 and 1/ pounds of P25,

Seriss 32158.83 C3, F ware prepared f£0r exposure at Chicago
and Florids south vertical, This is & quality occutrol test of R-500
using six lots sslected at random by du Pont, They sre compared with
various titauius pigments as listad balow, in WP Trim and Tinting

White A2 ¥ B snd Intermix Whitsa., du Pont will prepare similar exposures.

The series includss R-500 at 85% of ths amount of rutile TiOp normslly
used. The paints are tinted to a light blus to compars tint retention,

Ti-Pure R-610 Lot 105

Ti-Pure R.500 Lot OB

Ti-Pure R-900 Lot kigh

Ti-Pure R-900 Lot h157

Ti-Pure R-900 1lot 4167

Ti-Pure R-900 Lot k169

Ti.Pure R-900 Lot L210

Ti-Pure B-510 Lot 1996
Titanox RA 50 Lot CS0 B 20 - /6
Unitans OR 540 Lot 117911
Titanox RARC Lot DSOE 25 - 35
Unitane OR 640 Lot 418861
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Exposurs ssries 321%8.8% 7, C was prepsred during the womth,
for Chicago and Florida, vertical south. Ths purpose is to svalusts
du Pont's R-500 T10p pignent. A sample of lot #4063, representing
du Pont's standard checked materisl and five other lots picked st
random from currsat production, wers supplied by Mr. M, C. Londergan.
Bach of the six samplea ars tried in (a) A2 W 8 SIP? Tria and Tinting
White and (b) Intermix Tinting Vhite. They are introduced at 85% of
the poundage of R-610 which 1s used in the guide or control psint for
both the (a) and (b) parts. Other painte included for comparison use
R-510, Titanox RA %0 and RANC ami Unitane OR-540 and OR-640. All
paints were shadad light blue with B72 L S Phthalocyanine Blue. The
usual painting procedurs, cedar bevel siding primed with A2 W 2 swP
Undercoater, was used in thes series.

Series 32196-219 CS, P was prepared for exposure at Chicago
end Florida south vartical. This is e quality control test of R-500
titsniua dioxids similar to 321%8-83 above but in standard A-100 latex
house paint. The paints are tinted blus to compars tint retasntion.
All test panals have a thres coat system on redcedar, The left half
has two coats of blus tint over Wood Undercoater AS W 28. The right
balf has thres coats of latex paint, with AS W 30 A-100 Super White
a8 tha f£irst coat. The pigments which sppsar in this test again
include aix lots of R-900, Ti Pure B-%510 and §10, Titanox BA-50 and
RARC, and Unitane OR-540 and 640,

In oil paints, 83 parts by weight of R-500 Titanium dioxide
give hiding equal to 100 parts of the other grades of rutile titaniue
dioxide, Preliminary tests with R-900 in latex paints do not give
the sames rasults,
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Project #177 - Pigment Studtes

1Ia the Paint Resesrch Monthly Repert for August s refersnce
is nads to seversl lots of Ti Pure R-500 exposed L{n the SWP Triam snd
Tinting White A2 W B and Intermix Tinting Whits, These lots of
R-900 wers fntreduced st 85% of the T4 Pure R-610 poundsge used 1in the
various paints. The painta exposed in this serias have besn applied
st equal film thickness and checked for brightness and hiding char.
acteristice, These valuss ars reported in the dats which follows.

Expsrimentsl Dats on Brightness and Hiding
SIP Trim spd Tinting White A2 W 8

Pounds Brightness Over Contrast Ratis

Paint  Titanium Dioxide Ti0p Vhite Bleck

694 ¥ T1 Pure R-610 17 8.0 T9.5% 97.0
701 Y T1 Pure R-510 1724 8.6 79.8 97.7
T02 Y Titanox RA %0 172 8.6 9.4 97.3
704 ¥ Titanox RANC 172 8.8 79.8 97.6
TO5 ¥ Unicans OR S40 1724 81.8 T9.2 96.9
695 Y T1 Pure B-900 Lot 4069 145} 8.k 80.8 %8.1
696 Y Ti Pure R-900 Lot 412k 146! 83.7 82,0 98,0
69T Y Ti Pure R-900 lot L1%T 145! 83.h 82.0 o8,k
658 Y T1 pure R-900 Lot LA6T  14&} 83.8 82.0 97.9

Expezimental Dats on Brightnsss and Hiding
%

Pounds Brightness Over Contrest Ratio

Psint _ Titanium Dioxide Ti0, White Plack BN

706 ¥ TL Pure R-610 2284 ae. 80.2% 97.2
Ti3 Y T{ Pure R-510 22%¢ 81, 83.0 97.4
T Y Ticsnox RA-%0 254 85,0 81,2 917.8
715 Y Unitane OR 540 2% 2.8 81.4 -
TI6EY Titanox RANC 228 88, 8.2 97.2
865 Y T{ Pure R-900 Lot LOOU3C38 22%} 82,4 81.2 98,6

(Cent.)
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Projsct ﬁlﬂ - Cont,

Experimental Data on Brightnees and Hiding
Intermix Tinting White

(Cont.)
Pounds Brightnsss Over (Contrast Ratieo
Paint Titeoium Dicxide T10p White Black BN
T07Y Ti Pure R-900 lot LOS9 15y 3.9 82,1 98.5%
708 Y Ti Pure B-S00 Lot k124 192 86,3  83.7 97.0
709Y Ti Pure R-900 Lot L15T 192 85, 83.9 97.3
TI0Y Ti Pure R-900 Lot 4167 192 82,0 80,6 98.%
711 Y T1 Pure R-900 Lot k169 1504 83.4 82,0 o8,k
T2 Y T4 Pure R-900 Lot 4210 197 81,7 80.h 98.3

Paintes were prepared for exposure to compsre ths durzability,
tint retention and brightmess of SWP Gloss White A2 W 5, SWP Trim and
Tinting White A2 W 8 and SWP Fume Resisting White A2 W 6. The titaniue
calcium formulations wers compared with special formulas based on
71 Pure R-610, replacing the Ti0p in the titsnium calcium, snd also cf
Ti Purs R-900 at LOO and 65% of the Ti Pure R-610 poundage, Tha bright-
ness and hiding veluss of the experimental paints, when freshly applied
and after blsaching for thres days, are reportsd in ths following data,

Paint Product Prash Paint-Qut Peint-Out Rleached 3 Days
Contrast Contrast

Brightness Over Ratio Brightness Over Ratio
White plack _BM_ Whies Blsck _3M

903Y A2 W 4 card 5 8k.3¢ 81,3% 96,4 83.9% £0.7¢ 96.h
6680 dry

90k Y A2W b Cord 5 83.2  B0.7 97.0 82.6 80.0 .
6630 tor 6580 %.9

O5Y A2wW hcCard 5 83.6 Bl.0 96.9 82.6 80.1 97.0
R-900 for 6630

96 Y A2 W 4 Card 5 83,1  B80.6 97.0 82,0 9.k 96.8
85% T4 Pure R-900

{Cent.)
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proisct #177 - Cont.
Paint Preoduct Presh Paint.Out
trast
Brightnsss Over Ratio
White lhek ]m

907TY A2W Bcard § &5.7% 82,48 96,0
6685 Dry

S0BY A2W BCard § B85.8 83.3 97.1
6630 for 668%

909Y A2wW8cCard 6 86.1  BL.0 97.6
R-900 for 6630

910 Y A2 W 8 Caxd 6 85.7 8.7 96-5
85% T4 Pure R-900

9Ll Y A2W 6Card 5 85.66 B2.9% 96,8
€680 Dry ’

912Y A2wW6ECard s 84,2 82,0 9Tl
6630 for 6680

915Y A2W 6Card s Bkl 824 97.6
R-900 for 6630

91hY A2 W 6cCard 5 B840 B1.8 9Tk

854 T4 Pure R-500
6680 dry - Titanox RCHT
6630 dry - T1 Pure R-610
6685 dry - Titanox RC

Raint-Out Bleachsd ’ Days

Brightness Over

ghite Black
B4.4¢ 8l.2%
85.0 8.6
85.6 83.0
846 81,6
85.0 62.3
83.8 8.5
B4 2 8.1
83.6 8l.é

Countrast
Ratio
) 7.8
96.2
9T.2
7.0

96.5

96.8
97.3
97.5

97.6
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Project ﬁ 177 = Cont,

More work wae dons with R-900 in latex paints, It wes
tested in A-100 latex House Paint snd in Semi-Gloss PVA Wall Paint.
Only slightly better biding is obtainsd, but R-900 halps to incresss
the gloss of the wall paint, It is not as ¢asy to incorporsts iato
latex peints as other grades of titanium dioxids used so far, It
is still possible that & way of incorporating R-900 into a latex
formuls can be found which will result in batter hiding,

Panels 52314-22 C, ¥ were prepared for exposure &t Chicsgo
and st Fiorida, verticsl south, all cedsr bevel siding primed with
A2 W 2 SWP Undercoater, 1This series iz intendsd to evaluats T{ Purs
R-500 and Ti-Purs PC titenium dicxides in A2 W b SWP Gloss White,
The R.500 is tried both as 1004 and in lssser smounts as replacement
for the rutile T10p in titsniume-calciua pigmeot snd the FC, an anatase
grade, is used similarly with respect to the Ti-Pure FP or similar
pigment normally used, Certain changes in lesded sinc contant ars
also involved,

Panels 32418.20 €8, CN, ¥ were prepared for exposurs &t
Chicago worth and south vertical and at Florida south only, comparing
the regularly used 7702 dry P.C. blue against a new P,C, blus flushed
eolor FL-11.328 iu Enameloid Blue,
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Series 29995-62h ¥ was sxemined aftsr 12 months’ exposure
in Plorida, verticsl scuth. This seriss evaluates Glidden's R-88
non.chalking rutile Ti0p and free«chalking anatase 8D grades in
Intermix White, SWP Trim and Tinting Whits A2 W 8 snd SWP Gloss White
A2 W &, 3Standsrd appreved gradss wers used as centrols. Afcer
12 months' axposure the Glidden titanium oxides ars squal to comparsble
approved grades,

Rxposure panals 31557-31368 7 were examined after six months'
Plorida axposure at LS50 south, This ssries is concernsd with the evalu-
stion of & Pont's R 500 ticanfum dioxide im as ¥M70-J typs sutomotive
snamel, boch 28 & white and as & blus tint. du Pont's R 310 snd R 610
Ti02's wars used as controls, Bach paint was prepared using two dif-
ferant lots of vehicla, All the topcoats wers applied over Acms MOT L 39
primec-surfacer, )

In gensral, the resulte after six montha' exposure sre favor.
sble., Mo visual chalking, cracking, or blistering wers cbserved,
Mildaw was present in about equal amounts on each panal, The visual
snd 60° gloss Tesdings showad considersbly mors variszion betwesn ths
two differant Io:c of vehicle than betvesn the difiersnt pignentations.
To summarize: after § months' exposure, R-900 compszes favorably with
both R-%10 and R-610, with no significant diffsrences being obssrved,
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Project #177 - Pi t Studies

Your samples of titanium dioxide produced by the Ls Porte

Titanium Limited, 1k Ranover Squars, london, England, wers compared
with reprasentative typss manufactured by E. I, du Pont de Nemours
and Company, The titanium dicxides wers compsred for hiding in
the Intermix White formulstion, which carries 27% pounds of Ti0p
psr hundred gallons. The paints wexe checked for hiding on the
Hunter Reflectcmeter, Intarest in La Porte titasium pigments is
incrsased by their association vith Americen Potash and Chemical
Corporation in construction of & T10p plant in Californis,

1,
2.

Be

Tiona G (pure anstase T103) compared with Ti-Pure FF 6600 dry.

Tiona T.D. (anatsse TiOp treatsd for meximum resistence to
after-yellowing) coupared with Ti-Pure LO-CR 6608 dry,

Runs R,H. 20 (rutile Ti0p trestsd for maximum chalk resietancs)
compared with Ti-Purs R 610 6630 dry.

Runs RC (wntreated rutile T40;) cowpared with Ti-Purs R 110

Hiding Charscteristics of Paimte

di acteristic
ontrast Ratios -

Painc___ Ticanium Dioxtde BN BN BN Kverara B

57 2
58 z

&%

R2
NN NN NN

&

Ti-Pure F? 97.2 97.0 96.5 96.9
Tiona G %06 %DB %15 %.6
Ti-Pure LO-CR 97.k 96,9 972 97.2
Tiona ID 9.5 7.5 97.2 97.0
Ti-Pure R 610 99.0 98,4 98.4 98.6
Runa RE 20 %.3 %nl %u‘ %n}
Ti-Pure R 110 ”.k 97.8 %06 9706
‘m RG %02 ”11 wnl %.1

Ths hiding comparisons in general are very close, although

it should be notad that thess results are based on only one saxple
of each type of Ti0p. Buna RC appeared to ba slightly batter than
Ti-Pure R 110.
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Project #1 - Cont

The £, 1. du Pont de Nemours Company Whita Pigment Division
tas cleimed that Ti-Pure R 900 has 13 to 15§ better opscity than
Ti-Pure R 610 in solvent type paints. In ordsr to check thess claims,
T{-Pure R 500 was compersd with several other rutile TiCy pigments
for hiding characteristics in SWP Trim and Tinting White A2 W 8 using
& pound for pound and an 85% replecemsnt for the T10p content, Twe
sate of paints were prepsred with differsnt lots of sach type of Ti0p
to check the hiding power of the various T10y pigments in ths series,
Work to date has {ndicated that Ti.Purs X 500 has some advantags in
opacity over other rutile gredss, Although R 900 lost very little in
contTast ratio in going from 172 to 146 pounds per 100 galloms, this
also was true of the other grades.

This work pointed out the nesd for battar axperimental comn-
trol in running contrast ratios, Actuslly the most significant factor
in the dats was that the setond run (on different peint ssaples) gave
consistently high results, Bvidently soms factor such as tempersture
or setting of the drawdown gage was out of control, Attempts will be
sade to locate the cause of such errore and to sliminate them,

Tsbles ars attached showing sveraged end individusl dats,
Anilyeis of thess data shows that the 95% confidence limits on individusl
contrast ratio measurements is about ¢ .5. Analysis of variance
shows that both ths type of pigment snd the level of the pigment have
8 significant effect on hiding power st sbout ths 50% level. The
effect between Run ! and Run 2 on the other hand is significent at
more than the 99.5% lavel,

0007-SWP-044090

0007-SWP-000113460



Paint Ressarch
Rovember, 1960

-21-

Avarage
Titanive Founds Par Contrast Ratio Lot Mumber

Run Dioxids Tasted 100 Gal. Y. on T40e

1 Unitane OR 640 172 6.3 418861

2 68.2 418834

2 Unitans OR 640 146 96.2 418861

2 97.6 418884

1 T4i-Pure R 610 172 96.6 18%F23

2 o98.h 190538

1 Ti-Pure & 610 LT 9%.9 189r2%

2 97.2 190558

1 Ti-Pure X 509 172 68.1 Loo3e38

2 98,5 L19UBLE

] Ti-Pure R 900 16 97.0 4o03c38

2 : o3 bag

1 Titanox PANC 12 97.h %2A1T $10

2 97.6 n6ol-2h 43

1 Titanox RANC 146 96.9 =GALT #10

2 97.3 DECL-24 #3

1 Titancx RA %0 172 97.6 DECE2S §3

2 97.7 CEoT25 $10

1 Titanox RA %0 146 96.3 DECERL #5-

2 97.2 60125 #10
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Project ﬂln - Cont, ) . .
Comparative Jiding Charectertstics of Verious
7T “Trim and Tinot White
a
Runl Bun 2
loot {7 ] 100% [ ]
OR 640 a 96.4 98.b 98,k 91.3
b 96.2 96.0 91.8 97.%
- g.“ ”00
R 610 a 56.5 95.9 98.4 97.3
b %'7 ”'9 i ”ok 91.2
[ 980, 97.2
R 900 a 98.2 97.5 98.% 98.3
b 97.9 96,0 98.h 8.k
c QLB S&J‘
RANC a 9702 9700 97-8 91.6\
b 97.5 96.7 91,7 91.1
c 97.5 9T.1:
RA %0 a 97.6 9T.% 97.6 97.2
b 9.6 97.2 §7.8 97.0¢
7.6 97.3

c
Standard Devistion « .24
Exposures 32650-5 P, C were prapared during the month, all
cedar bavel siding primad with A2 W 2 EWP Undercoater, The purpose
is to compsre the following titanium pigments in A2 Y 16 SWFP Berkeley
Yellow, Caxd 8, at both 100% and B83% replacemsnt levela.
Ti-Pure R 610, Lot #1083
Titanox RANC DECE2S, Lot #3
Unitane OR 640, Lot 41886

Ti-Pure B 500, Lot #003C38

‘Q007—SWP-04 4092
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Projsct ﬁlﬂ - Pigment Studies

On page 20 of the November report the question of the rela-
tive hiding of du Pont's Ti.Pure R~500 was diicussed. Although
contrast ratio studies in SWP Trim and Tinting White sesmed to con-
firm du Pont's claim for gteater hiding, this also appeared to be
true for other rutile titanium dioxide pigments, The difficulty wae
that contrest ratios were not accurkte enough to detect differences
between 100% of the normal titenium loading and 85% of normsl. PFur-
ther studias using just R-500 and R-610 bave brought cut some of the
errors in the method of rumning contrast ratios. There still appears
to be an advantage in hiding power for R-900.

The greatect improvement in the method of running contrast
rstios was accomplished by uveing & vacuum plate to hold the Morast
charts flat during ths application of the film by draw-down blade.

This encouraged using a thinner film, resulting in lower contrast ratios
(9% - .95 vs .97 - ,58) where the Hunter Multipurpose Reflectometsr has
better resolution, This, coupled with careful control of viscosity in
the painte by using blends of under and over pigmented batches, did
substantiate the fact that R-900 had st least as much hiding power at
the B5% level as R-610 had at the 100% level, It should be borne in
mind that this {s only substantisted with ons lot of each pigment in
one formula (SWP Trim end Tinting White).

The data are shoum in the table. Bach contrast ratio repre-
asents the aversge of tan different draw-downs. No correction was made
for film thickness since neither measurements with an Ames Dial Cauge
or calculations from volume solids correlated with measured contrast
ratiocs, Further work with other rutile titanius dioxides will be
carried out,

T4
gi_.ég Pounds /100 Galsa, Contrast Ratio
R-610 172 (100% 1¢ve1% 4.0 # .2
R-900 12 { v " 95.2 2
R-610 146 ( B8%% level) 93.0 + .2
R‘W 1!‘6 ( " " ) %.5 : .2

Panels 30527-54 F, C were examinsd after 12 months at Plorida
and at Chicago, vertical south, all cedar bavel siding primed with
A2 W 2 SWP Undercoater. The main purpose {s to evaluste Ti-Pure R-500
chloride process titanium dioxide. R-500 chloride process Ti0p is also
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included {n the tests, along with R-610, R-510 and RA 50 sulfste pro-
cess oxidss., These are tried both in A2 W B8 SVP Trim and Tinting White
and in low PVC Intermix. In each case, the psints are tested both as
vhite and shaded to light blue,

A secondary purpose is to compare Unitans OR-540 Lot 117223,
6622 dry, with OR-640 snd an older sample of OR-540O. Lot 117223 reprs-
sents an improved Ti0; with softer texturs and batter wetting and grind-
ing propertiss. The Unitanes ere tested only in the A2 W 8 formuls,
not in Iatermix.

In both white and blue and at both locations, mold and dire
are quite heavy on all Intermix formulations, with R-900 showing at
least aa much as the R-610 guide. This formuls shows no chalking and
considersble gloss retentfon., R«500 is 8 little more faded than the
others, R-500, though not positively less faded, looks brighter than
any of the others, s partisl confirmation of du Pont's claims for bet.
ter "tint appearsnce.”

Considering the A2 W 8 tests, white only, both locations,
the R-900 shows little chalking and serious dirt, though not much mold,
the same as the R-610 guide. R-500 (chleride) and R-510 (sulfate) show
sore chalk rub-off, but this is not reflected in better clean-up. In
the Unitanes, OR- 1s like the guide and OR-540 (o0ld) is much the
same, but OR-S40 lot 117225 is & stend-out at Florida, much more free
chalking and mich cleaner and whiter than any other in the seriss.

In the blue tints made on the A2 W 8 formula, about the sams
might be said with respect to chalk rub-off and dirt collection at
Plerida, R-900 is low in chalk and quite dirty, while the OR-ShO ragu-
lar cited abovs shows a heavy chalk rub-off. However, the big feature
in the blues is fading. All show a serious chalk-mask. The OR-5LO0
ragular looks poorest becauss of extrems chslk.mask, The guide with
R-610, OR-640 and OR-%40 (old) are pratty much alike, least mask but
still poor in appearance. R-500, R-510, RA-50 and R-500 seem all
alike, very badly chalk-masked and dirty, so that their appearsnce is
obviously poorer than that of the guide, The Chicago panels show less
variations, but some of them tend to contradict the Plorida results.
Thus, OR.540 regular looks best, not poorest, because it ssems clasnest
and brightest in color. Therefore, no conclusions can be drawn as to

r:luivc "tint appearance” for one oxids inm all formulss st all loca-
tions.
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Project #177 « P{ t Studies

The Chemical Products Laboratory has submitted 15 phthalo blue
aend phthalo green lakss in which the color pigments are laked on extendsr
or extendar plus TiOp in ratios which are or can bs used in regular rexes,
It is hoped that such combined pigments will show detter tint or color
retention than the usual mechanical mixes, The dry pigments will be evalu-
ated in exterior latex paints. Porticns of ths pigment samples were
flushed {n (3670), long oil linseed-soya alkyd, for test in solvent type
exterior paints, SWP Ardeore Greem A2 G 12 and SWP Terrace Grean A2 G 3k.

The flushed pigments werse used to the maximum extent possible -
depending on the color and TiO; in the formulas, adding Ti0O, or regular S~
flushed colors Lif needed. Exposures will be in Chicago and FPlorida.

Exposure panels 2B255.99 F, C ware studied sfter 24 months at
Florida and at Chicago, vertical south, all cedatr bevel aiding panels
primed with A2 W 2 SHP Undercoater, In this series two samples of 50%
T10, Ti-Cal pigments coded R-%0 from the du Pont Pigment Division are
evaluated, In A2 W b4 SWP Gloss White, the guide and basic formula uses
175 pounds of 6680 dry RCHT and another cowparison sample uses 105 pounds
of Titanox C 50. The C 50 sample shows relatively little mold and is
quite clean, looks slightly best st both locations st presemt. Chicago
pansls, which show no wold, do not show up any differences among the -.«
other samples, At Florids, the guide looks poorest because of serious
mold growth. The two R 50 samples are clossly alike, showing only very
slightly more mold and & little more dirt tham C 50.

The same titaniua pigments were also tried in A2 Y 16 SWP

Berkeley Yellow and A2 A 20 Chelsea Gray, except that the basic formula
was made with Titanox RC, Mold growth st Florida seems to show no vari-
stion between tests and guide, although there is a slight indication
favoring € 50. This is verified by the Chicago panels, which show light
wmold growth, but also one of the specisl samples also looks good in this
respect, Dirt follows the same pattern &8s wold. Chalking is less free
with RC than the othars and the guide is noticeably less faded, This
fading is the main factor in rating the general appesrance ~-- reasonably
good on the guide but unsatisfactory on all others,

du Pont has indicated that they have no further interest in
the production of & 50% celcium titanium pigment,
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Exposures 30711.20 F, C were studied recently after 12 months
at Florida and the same st Chicago, vertical seuth. All are cedar bevel
siding primed with A2 W 2 SWP Undercoater, The purpose of ths sexies in
to chack the durability of several tales in A2 W & SWP Closs White, The
guide and basic formula usas Nytal 300 (Card 4). Desertslec Wo, 55, a
West Coast material somevhat similar to the Mistrom $139 Tele cited
below, was included. This looks good and smooth (very light brush.msrks),
the same as Nytal 300. The series as a whole looks good, shows normal
chalking and is unusually clean and fres from wmold for Florida exposures.
The principal interest is in the Mistron talce and among them we find
quite noticeabls variations in brush-merks. Thare is no significant
filw failure on any.

Following 13 an account of the Mistron talcs covered:

Mistron #139, regular grade -- oedium brush-merk effect,
satisfactory. :

stron , & surfsce~treated product known to give lower
viscosity and thixotropy than the preceding -- same in
brush-marks.

Mistron #1 lus 1 Arquad 2HT; this and the following ars
treated with this itive, an oil-goluble cationic
surfactant, in an attempt to facilitate dispersion and
eliminate the serious thixotropic effect usually encountered

with Mistpon talcs -~ shows just a bit less noticesbls brush-
marks than the preceding,

Mistron Vapoer g1 -- vary heavy brush-marka.

Same plus l.:j_ Arquad 2T -- medium brush-marks.
Mistron 1-076 ~- medivm brush-marks,

Ssame plus 1.5% Axquad 2HT -- smooth, like Mytal 300 sample.
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It has been reported that difficulty has been encountered in
attespting to check on du Pont's claims of superior hiding for R-900
over R-610 and other types of rutile T{Op pigments. The use of con-
trast ratio studies fndicated that although R-900 lost very little in
contrast retio in golug from 172 to 146 pounds per 100 gallens in A2 W §
Triom and Tinting White this also was trus for other TiOp pigments,

This work pointed out the nesd for better experimental control
in rumning contrast ratios, Some improvement was made by using a vacuum
plate to hold the Morest charts flat during the application of the film
by drawdown blade, This encouraged using a thinner film, resulting in
lower contrast ratfos (.54 ~ .95 ve. .97 - .58) where the Runter Multi-
purpose Reflectometar has batter resolution, 1In addition very careful
centrol was exercised over the viscosity of the experimental paints to
minimize differences in film thickness resulting even froa constant
ssttings of drawdown blade clsarances.

Actually the most significant factor in earlier work was that
a repsat lot of paints on the same formulas gave consistently higher
contrast ratios. It was thought that some facter such as tesperaturs
or getting of the drawdown blads clearance vas out of control, This
was not confirmed by further work, Now it appears that the factor out
of control was the disceloration of the paint batches, probably from
iron contamination during the grind, At least there was a correlation
betwean the grayness of the paint batches and the contrast ratio.
Further studies are under way using pebble mill batches to minimize
this factor.

It 1is possible to correct for brightness by using the Kubelka
Munk squations, However, this entails a lengthy experimental procedurs
and involved celculations. A proposed ASTM method of test for “Hiding
Power of Nonchromstic Psints'’ covers this correction,

The Mineral Products Laboratory has furnished two samples of
colored titanium oxides 87K and 88K for evaluation. The two experi-
mzental samples of colored Ti0, were compared vith Sun Yellow ¥ 80 A 14
dry, in SWP Tyrone Yellow A2 Y 36, Card 8, for texture, color, opacity
and tint retention characteristics,

The two colored TiO, samples coded 8TK and 88K compared favor.
ably with Sun Yellow N in most respects. However, they produced lower
gloss and somewhat higher consistency than 80 A 14 dry in A2 Y 36 WP
Tyrone Yellow, The fada resistance of the experimental gamples appeared
to be equal to Sun Yallow N when run for 95 hours under the Uviarc lighe,
The painte sre to be exposed at Chicago and Plorids to check tint reten-
tion and durabilicy,
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The lower gloas with the experimental samples apparently was
due to & coarser intsrwediste zome in the particle size distribution.
Since they raceivad no post-calcination grinding or separation of
coarss particles raduction in aversge size probably will present no
problem, and dispersion and gloss proparties should then be aqual.

VP Tyrone Yellow

Pigment Tescted

Viscosity #3 #
Fresh
24 Br.
Brushing ==
Flow

Color

Biding

(Drew-down film)

Texture

Gloss 60°
Grinding Time
Grind

Pade Resistance

after 95 Hours
(vviazre)

Experimental Deta
Paint 3222 Peint 3232 Paint 73327

Sun Yellow N
80 A 14 ary

Colored Tifp -
Saaple 8TK

75"
wi
81, aticky
Good -
Slightly ved
Lower than
Sun Yellow N

Not ap fine as
Sun Yellow N

18
3-1/2 min,
L E
Slight

Colored Ti0p -
Sample 88K

801

91”
81, sticky
Good -

Very close
to standard.

Very close
to standard

Not ap fine as .
Sun Yellow N

21
b ain,
k=1/4 B
Slight

*All painte were much higher in viscosity than standard,
apparantly due to substsndard varaish.

**The slightly sticky brushing is due to the high viscosity.
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The 87K yellow titanium oxide was also tested in an acrylic
latex paint, It was somevhat mors difficult to disperse in an aqueous
systes than the Sun Yellow N, The coarse nature of the 87K was appar-
ent when the paint was applied to & smooth surface. Stebility and
viscosity of the paint {s satisfactory thus far, With smaller and more
uniform particle size S-W production of this colored titanium pigment
should give satisfactory performance in latex paints.

Panels 25884-90 F, C were exanined after 36 months at Florida
and slightly longer at Chicago, both vertical south, Thess are cedar
bevel siding, two coats self-primed. €026 dry Dicalite SA-3 is com-
pared with Micro-Cel 1B in SWP Velvet Flat Redwood, Three FVC's ars
involved with sach, at the critical FVC and at + 10 of the CPVC. The
6026 dry is in the 25 - 30% range and the Micro-Cel in the 1b - 18%
range, While there ie no excessive chalk rub-off cn aither at any loca-
tion, there ars vide differences in chalk.mesk fading., Micro-Cel,
though not particularly good, looks much better than 6026 because of
the latter's extreme chalk.mask, particularly on Plorida exposure,
Micro-Cel shows checking but seems definitsely batter with respect to
mold growth. Botb seem to carry about the same amount of dirt. One
feature is a very sharp reduction in mold due to the higher PVC's in
the case of Micro-Cal (16.2% and 18% as against 14.6%), showing the
excess binder bulow the CPVC.

Exposures 29U50-69 P, C were examined sfter 12 months at
Florida (retired) and 14 months at Chicsgo, vertical south, All are
cedar bavel siding, primed with A2 W 2 SWP Undercoater. The purpose
is to evaluate two Japanese titanium dioxides, one supplied by Pallek
Products Company and the other by M, ¥W. Hardy and Company. The latter
is claimed to be an anatase type, the forwer is unspecifisd., There-
fore, we used both Ti-Pure FF anatase and Ti-Pura R 610 rutile ae com.
parison pigments. The tests are carried cut both in A2 W 4 SWP Gloss
White and in A2 W 8 SWP Trim and Tinting White, Both are used as white
and shaded to a light blue.

In A2 W L White, these two materfals are closely alike and
parform very much the same, at both locations, as the regular wich FF.
There im very free chalking, much more than on the R-610 ssmple and
soue incipient erosion, but the paints sre clesn and look good, 1In
A2 W L ghaded blue, there seems to be more dirt on the guide and
Japenese samples, fully &s much as on R-610. However, the R-610
shous considerably leas fading than the others, which have & very bad
vhite chalk.mask, In the tint base, there i{s & beavy chalk rub.off
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on all, both white and blue, axcept the R-610. The general appearance
is poor on the anatase and both Japanese sazples becauss of heavy dirt
and mold, the latter bsing considerably worss, R-610, however, shows
extremely heavy dirt and mold. In blue, the white face seems fully as
bad as in the case of A2 W &, with R-610 the only one to show resscnably
good color retention,

In summary, the Japanese samplas perform as anatase TiOp and
show no advantages cver Ti~Pure FP up to 12 menths, dut do seea more
susceptible to wold growth snd dirt collection.

Panels 30726-30 P wers retired after twelve months' axposure
in Floride, snd readings compared with those of twelve months in Chicego.
The purposs of the series is to determins whether Cabot's Ultra Fine
titanivm oxide P-25 could be used as an additive to SWP Trim and Tinting
White to increass the chalking when A2 W 8 is uséd as & vhite. The Cabot
TiOg is added at 1/16, 1/8 and 1/4 pounds per gallon and the paints
shaded to e light blus to accentuate effects of chalking on fading.
Although thera are only minor differences in chalk rub.cff, there are
lsrge differances in color retention. REven 1/16 of 8 pound of the Ti0p
shows & bad white chalk face wheresas tha reguler with R-610 T10p is
quite satisfectory.

Series 33214-33237 C, F, has been prepared for exposure at
Chicago and Florida, This series is designed to deternine the color
retention of laboratory phthalocyanine blus and green lakes in A-100
formulations, These lakes contain various percentages of PC blus and
green iaked on Nytal 300 Tale, Nytal 300 plus R-510 Ti0,, and Nytal 300
plus E-500 Ti0p. A sample in which both PC blue end green ere laked on
Nytsl 300 plus mica plus R-510 TiOp is also included, Solfest Blue and
Green lakes are included as controls. Depth of color is similsr to
A-100 Stratford Blue, All paints are based on Rhoplex B.60A at 35% FW..
Two costs of latex paint vere applied to both A6 W 28 A.100 Undercoater
and 0J 11% z (RG 2098 A Alkyd primer) on new cedar bevel siding.

Bxposure panels 33433-41 P, C were prepared for Florida and
Chicago, wverticsl south, all cedar bevel siding primed with A2 W 2
SWP Undercoater. The purpose is to check the durability of AURL 6k29,
an 18 M lesded zinc made from Anaconda fume, It is substituted 100%
in two formulas, fn A2 W 4 SWP Gloss Whits Card 5 and A2 W 8 SUP Trim
and Tinting White Card 9, both of which normally use 6829 dry 0zlc 18 M.
The A2 W 8 is trisd both in Chelses Cray and Berkeley Yellow. The regu-
lar formulas serve as guids paints.
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Panels 33421-32 F, C vers prepared for exposure at Florida
and at Chicago, vertical south, all cedar beval siding primed with
A2 W 2 SWP Undercoatsr. The purpose is to evaluste samples of
anatase and rutile titsaium dioxide from The Nylos Trading Company.
In the cass of the anatase, it is tested in A2 W & SWP Gloss White
Card 5, with T{-Pure F? and Titanox A-MO as refersnce materials.

In A2W 8 SWP Trim and Tinting White, both Chelsea Gray and Berkeley
Yellow shades, thers are similar comparisons agsinst Titanox RANC
and Ti-Pure R-610.
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Project /177 - P nt_Studies

The last rsport submitted on ths subject of the determinaticn
of the hiding power of titanium cxides indicated that a refinement of
method was necessary, The major differences betwesn the pressnt study
of 40 paints and the previcus etudy of 30 paints lie in the elimination
of the error due to iron from the will rolls by employing pebble mill
batches and tbe incorporation of suggestions drawm from sowe of the
sethods in ths literaturs which call for hiding determinstions at vari-
ous filw thicknesses, and sudbssquent graphing of thess points. In the
previous report on the group of 30 paints, the hiding power of sach paint
was meagpured ten times st the eame film thickness, In the currant series
every ona of the 40 vslues in the following summary tabls is read from s
graph derived from six pointa repressnting three different film thick-
nesses. Ws therefore have & total of 240 separate contrast ratios
involved in the data. The vacuum plate was used in both studies. The
Cardner Ultra Applicator was used as a drawdown gauge in this study.

Hiding Power of Various Tilp's
in Trim and Tinting White

All values ara read from grephs at the 95% hiding levsl in
units of sq, ft./gal. at 95% hiding,

Sstl Set2 Set3 3Beth 9ofbcC.L
100% or 172f Ti-Pure B-610 28 85 568 578 565 + 2k
100% or 172¢ Ti-Pure R-500 603 660 655 67 651 +29
100% or 172§ Unitsne OR 640 520 603 560 570 563 434
100% or 172f Titanox RANC 545 635 602 516 589 + 38
100% or 172% Titanox RA-50 543 587 610 55 574 + 30
85% or 146§ Ti-Pure R-610 k98 520 %05 552 S19+ 2k
854 or 146f Ti-Pure R-900 598 5% 607 562 579+ 28
8% or 146 Unitame OR 640 533 k95 523 563 528+ 28
85% or 146} Titanox RANC 518 57T Los 500 %23+ 38
85% or 1L6§ Titanox RA-50 531 534 520 555 535+ 15

* 95% confidence limits

0007-SWP-044102

0007-SWP-000113472



Paint Research
May, 1961

b
Projsct tln - Cont.

Tha following conclusions may be drawn from this study:

1, At both 100% and 85% Ti0p lsvels, the R-900 Ti0p has the most
hiding of any Ti0p teated, .

2. The 89 level of R-900 T10p i{s equal to ths 1009 level of any
othar T10p taestad.

3. At the 100% leval, R-900 is 153 above R-610 in hiding, and
R-500 ts 10,55 abova its closest rival, Titanox RANC,
Ticancx RANC shows soms indications of deing elightly erraiic
from lot to lot,

4, du Pont's claim for the hiding powsr of R-500 has been proved
statistically to ba corract at the 95% confidence level,

The total error of four lots st ome level is 2.8 to 6.5,
but this includes varistion between lots over which we have no
control. The error would be less than this 4if calculated on the
basis of sll samples run in this test.

In & practical paint, we are operating on the linesr portion
of the curve end have not resached ths area of diminishing returna.
In other words, we sre utilizing the TiCy effectively.

Considerstion should be given to the use of R-900 at &% of
the leval of liks T103 to provide equal hiding in the present WP
Trim and Tinting White end to replace 8% of the TiOp in BCHT in
SWP Gloss White. Wa can save 6.78¢/gallon for Trim and Tinting
White and 1.10¢/gsllon for Rx 471, by such use of R-500. These
paints are on sxposure, Ws ara checking the tinting stremgth in
Trim and Tinting White and will report later.

A sawple of colored titsnium dioxide dated %-3.61 was raceived
from Coffeyville for sveluation, This sample wes produced in the pilot
plant and represented material with improved texture. It was compared
wvith 80 A 1k Sun Yellow in SWP Tyropa Yellow A2 Y 36, Paints made
with the above TiOp yellows ware checked for brushing, flow, texture
and color, The yellow TiOp sample from Coffeyville compared quite
favorably with Sun Yellow for general properties. However, the texture
and gloes propertiss are not guite equal to 80 A 14 dry and ths tint {s
very gslightly reddsr than 80 A 1§ in the SWF Tyroms Yellow formulation.
Test data are listed in the following teble,
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Batch Pigment Brush Flow Gloss Texture Color Grind ¥3
516 2 80 A L4 Very Good Good Good Standard 5 B 38"
good
5172  Yellow Very Good Slightly Not ss Undertons 4k1/2 H 36.2"
T10g good low fine as slightly
' 80A W red

Panals 33786-54 were prepared, all cedar bevel siding primed
with A2 W 2 SWP Undercoater, for sxposure at Chicago vertical morth and
south, and at Florida vertical aouth. The purpose of this series is to
svaluate UC-540 Clay from United Clay Mines, This extender was uaad
at 150 pounds per 100 gallons in A2 W 4 SWP Gloss White and also in
A2 W 8 SHP Trim end Tinting Uhite shaded to Chelssa Gray and to Berkeley
Yellow, The regular cxtender used as guide and comparison was Nytal 300.
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The Coffeyville plant has furnished a sample of colored titanium
dioxide for evaluation., This material was taken from the 1400 pounds that
had been wet graund by pebble milling and pwbaitted under the name of
Solfast Titan Yellow CPP 2100, The szmple wes compared with the origimal
sample dated %-1-6i and regular Sun Yellow, 80 A 1L dry, in SW? Tyrone
Yellow A2 Y 36.

The laboratory bstches of SWP Tyrone Yellow A2 Y 36 made with
the sbove yellow pigments were evaluated for brushing, flow, texturs,

color, ate, CPP 2100 wes found to be simiisr in texture end slightly
stronger in tinting strength than 80 A 1k doy in Bx A2 Y 36,

SYP Tyrone Vallow A2 Y Paints

gxe Viscoaity
Batch _ Piyment Brushing Flow Gloss Texture Color Grind No. 3

T0L2 80A 1k Good Cood 7T.4 Stanmdard Standard 4-1/2 B S

702 2 Yellow TG " " b9 Not as  Under- k-1/b B 62"
S5=1-51 fine as tone
80 A 14  alightly
red,
705 2 CPP 2100 " " 72,0 Same as Slightly Lk-1/2 B 60"
80 Al red end
deeper
tint,

Exposure panels 31357-31368 C and F were exanined after
12 months' Chicage apd Florida exposure at L5° gouth. This eeries is
concerned with the evaluation of du Pont's R-500 chloride process titanium
dioxide in an N30-J type automotive snamel, both as a vhite and as & blue
tint, d&u Pont's R-510 end R-610 sulfste process TiOp's were used as con-
trols. Each pasint uas prepared using two different lots of vehicls, All
of the topcoats were applied over Acme LOTR39 primer-surfacer,
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At the present point in ths exposure, ths panels look quits
good. Approximately the same mildew formation (not severs) was noted
o1 all panels, both Chicege and FPlorida, The Florids pansls all
showed slight chalking, but the Chicago panels, with one sxception
{an R-510 white), showed no chalking. With respect to gloss reten-
tion, R=610 looks slightly better than both R.510 and R.900 in both
whites and tints in topcosts made with the first vehicle lot, but
shows either equal or less gloss retention than R-510 or R-900 in
the topcoats meds with the sscond vehicle lot, Thus, there is appsr-
antly more variation occurring due to the different vehicle lots used
than there is due to the different pigmentations,

The panels will be re-exposed,
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Project 5/177 - Pigment Studies

A=100 Heather Blus, A6 L 20, employs (78 A 5) Imperial X-276h
Bydrated Chromium Oxide pulp. The Impcrial X~1010 dry fora of this
pigment was difficult to disparse in latex paints. Recently, they sup-
plied X-20hk, a new dry form of this pigment which is finer in particle
size snd much esasfer to disperse. Ssvaral latex paints including
AS L 20 have besn preparsd with the X204k end good dispersion was
schieved readily., It is suggested that X-204l is more desirsble end
would sliminate troublescme handling of the pulp form. BSatisfactory
dispersion should sncoursgs vider use of this pigment which we find
bas cutatanding color retention on exterior exposure sven im light
shades. Blends with 80 A 14 Sun Yellow and other pigments offer inter-
esting possibilities.

Series 33996 - 34023 was prepared for sxposure at Chicago and
Florida, 1t is designed to avaluate a group of yellow pigmerts and
includes both organic and inorganic types., The inorganic pigments are
80 A 14 Sun Yellow R, 113-K supplied by S<W Mineral Products Laborstory
and X-3145 Imperial Rmpress Yellow 1. The Imperial pigment contains
some lead and d{ffers somevhat in composition from the usual nickel
titanate yellows. It is considerably stronger and brighter in eolor
than Sun Yellow, Ths organic yellows are chiefly of the Hanss type
end include 81 C 92, 81 C 95, 81 ¢ 96, 81 ¢ 90, 8100, 8101 and Imperial
counterparts of sone cf thess pigments. All ars exposed in both PVA
and scrylic latex paint formulations. '
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Project #177 - Pigment Studies

A series of exposures avaluating Titanox PL vas studied
recently. The panel numbers are 32066-80 F, C, All are cedar bevel
siding primed with A2 W 2 SWP Undercoater. The panels have been up
12 months at Plorida, vertical south, and 16 wonths at Chicago.
Titanox PL is a papar laminate grade titaniuvm dioxide furnished by
the Titanius Pigment Corporation, used primarily im such materisls
as Formica and Micarta. The purpose of this series is to compars it
with the commonly used non-chalking titanium dioxides Ti.Purs R-610,
Titanox RANC and Unitane OR 640. It is tried in A2 W 8 SWF Trim and
Tinting White and also in the sane shaded to A2 A 20 SWP Chelsea Gray
and to Rockawvay Blus {1 gallon A2 W 8 plus 1 oz, KIC Blue).

The white tests show just slightly lese dirt with R.510 than
any of the others at Florids. Chicago shows them all alike excapt that
the PL sample ssems a little mors dirty at 16 months, although all were -
alike through 10 months. The tints do not confirm this conclusiom,
consistently, so in general we can only say that thers sesems to be &
possibility of slightly more dirt collection with PL.

The two tints agree quite closely at Florida, considering
the critfcal characteristics of chalk rub-off and fading. RANC and PL
show slightly less chalk and fading than R-610 and OR 640, The Chicago

" panels show no differences in chalking on the tints so far, The fading

is too close to justify a full notch difference in ratings, but the
impression is that RANC is slightly most faded of the four and FL
slightly least.

Exposures 32196-32219 F, C were examined recently after 12
months at Florida and at Chicago, vertical south, This is an AG W 30
A-100 Latex Houss Paint series, on cedar bevel siding. The left half
of each panel is primed with A6 W 28 A-100 Wood Undercoater snd the
right half is self-primed. The purpose is to check the uniformity of
performance in psint of several lots of R-900 titanium dioxide, Several
other t{itanium pigments, as indicated below, were included, all on a
2-1/k pound basis. All paints were shaded light blue, using Painter-
craft Tinting Color Phthalo Blue.
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Thers {s no film failure and essentislly no chalk rub.off at
12 wonths at either locatiom throughout the series. Fading aleo is
very slight, The real differences at this atage are confined to dirt
collection and mold growtb (at Plorida). Briefly these ars:

e. The R-900 lots. No. 105, 4069 (standard), k12k, 4157, 4167,
4169 and 4210, Serious mold end dirt at Florida and dirt only
at Chicago on the primed half, rated § in most casss. Little
or no mold and somevhat less dirt on the self-primed half at
Florida. There ars a nusber of exceptions, variations of cne
notch in ratings, but only one shows even a possibility of a
tread. Ths standard lot #4069 not only shows less dirt (self.-
primed half) at Florida than the others, but also is the only

one in the entire series to show discernible chalk rub.off or
fading (both rated 9).

b. Other titanium pigments.
1. T{.Pure R-510. Same as wmost of the R-900 lots.

2. Titanox RA-50., Shows & bit more mold at Florida and a bit
more fading st Chicsgo than the R-500's.

3. Unitane OR-540. As preceding, Florida shows & bit more wold
(but on the primed half only), while Chicego shows a little
more fading.

4. Titanox RANC, Slightly more mold than the R-500's, otherwise
same,

5. Unitane OR-640, Good, perhaps a bit better over-all than any
of the foregoing.

Exposures 34735 - 34743 were prepared during November for exposure
at Chicago and Florida south. The purpose is to evaluate Oncor T 15 a lead
silico titanate pigment made by the National Lsad Company. The Oncor pig-
ment was introduced on & hiding basis for the old lead titanate pigment
1895 dry in the old SWP Creas House Paint Rx 462 Card 21, the old One (oat
House Paint CH 4697 and a formulation based on 1/3 inert, 1/3 lead titanate
and 1/3 leaded zinc, :
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An evaluation is being made of the various so-called paper
grades of TiOp as produced by the companies listed below:

Unitane 0-520, American Cyanamid Co.
Ti-Pure FC, E, I. du Pont
Titanox ACG, Titanium Pigment Corp.

These pigments are to be evaluated for durability and ease
of wetting in SWP formulations. The experimental paints will be manu-
factured on a Cowles Dissolver Model 410-VEV now installed for use on
a trial basis.

Our initial exposure work was with the Ti-Pure PC grade and
has been covered by the exposure series 32314.22, Ti-Pure PC is on test
in A2 W 4 card 5 as a replacement for ‘a) 50 pounds Ti-Pure FF, (b) 50
pounds Ti.Pure FF plus 50 pounds Ti-Pure Y-CR and (c) same as (b) but
in conjunction with 50 pounds of Ti-Pure R-900, the approximate TiO»
content of the 175 pounds of Titenox RCHT in the formula. These tests
have been on exposure for 12 months at Florida and 16 months at Chicago,
The general appearance of the Ti-Pure PC paints after this exposure per-
iod appear very good and similsr to the guide paint. The panels are
being continued on exposure.

In the new exposure series on Ti0> pigments, all three paper
grade T10x pigments have been included in the titanium calcium-free
formulation for A2 W b Card 7 and A2 W 8 Card 9. In this series several
other grades of Ti0, have also been included, such as Ti-Pure R-900,
Ti.Pure 610, Unitane OR-450 and Titanox PL. The pigment combinations
are as follows:
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Paints To Be Exposed in New Series

SWP_Gloss White A2 W L

175# Titanox
172;’ Titanox
175# Titanox
175# Titanox
175# Titanox
1754 Titanox
175# Titanox
L3# Ti-Pure
L3¢ Ti-Pure
L43§ Ti-Pure
434 Ti-Pure
L3{ Unitane
L34 Ti-Pure
52# Ti-Pure
52# Ti-Pure

Delcrigt jon

RCHT,
RCHT,
RCHT,

50# Ti-Pure FF, 50# Ti-Pure Y-CR
504 Ti-Pure FF, 50# Ti-Pure Y-CR
100# Unitane 0-%20

100# Ti-Pure PC

100# Titanox ACG

100# Unitane OR-450

RCHT, 80# Unitane OR-450

R-900, 50# Ti.Pure FP, 50# Ti-Pure Y-CR
R-500, 50# Ti-Pure FF, S50# Ti-Pure Y-CR
R-900, 100# Ti-Pure PC

R-900, 1004 Unitane 0-520

OR-450, 100# Unitane 0-520

R-900, 100# Titanox ACG

R-610, 50# Ti-Pure FF, 50# Ti-Pure Y-CR
R-900, S0# Ti-Pure FF, 50# Ti-Pure Y-CR

SWP Trim and Tinting White Shaded SWP Rock CGreen

172# Ti-Pure
172# Ti-Pure
172# Titanox
172# Unitane
143# Ti-Pure
43¢ Ynitane
172# Ti-Pure
172¢# Ti-Pure
172# Titanox
172# Unitane
143# Ti-Pure
14%# Unitane

R-610

R-610

PL

OR-450

R=500

OR-450

R-610 with Drikalite for #10 Whiting
R-610 with Drikalite for #10 Whiting
PL with Drikalite for #10 Whiting
OR-450 with Drikalite for #10 Whiting
R-900 with Drikalite for #10 Whiting
OR-L50 with Drikalite for #10 Whiting
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Exposure panels 31357-6€ € were examined after 18 wonths'
Chicago exposure at 459 south. This series is concerned with the
evaluation of du Pont's R-90C titanium dioxide in an M30J-typs auto-
motive enamel, both as a white and as a blue tint, du Pont's R-510
and R-610 sulfate process TiO>'s were used as controls, Each paint
was prepared using two different lote of vehicle, All of the topcoats
were applled over Acme LOT R 39 primer-surfacer.

In general, at this point in the exposure, the paneis look
good, With respect to gloss retention, the R-610-pigmented topcoats
show & definite superiority in performance to those pigmented with R.900
and R-510, irrespective of vehicle lot and in both whites and blue tints,
R~-510 showed generally the poorest performance, with R-G0D being some-
what better. All panels show a certsin amount of chalking, but again,
the R-610 pigmented topcoats showed best chalk resistance and K 510 pig-
mented topcoats the least. A slight amount of mildew was noted on all
panels, No color change was observed.

Earlier in the exposure period (i.e., after 12 months), it
seemed that there was more variation in performance due to the use of
different vehicle lots than there was due to the different TiOp pig-
mentation. However, it i1s now clear that any variation in performance
due to the difference in vehicle lots is insignificant as compared
with the difference in Ti0s's. The panels will be re.exposed.

In previons reports we have presented the idea that .Cabot's
P-25 ultra-fine Ti0z could be used in the form of Kem Tinting Color to
convert a chalk resistant exterior white paint into s chalking white,
thus eliminating the need for two basic whites, Series 321LL-53 F, C
testing this ultra fine titanium dioxide in A2 W 8 SWP Trim and Tinting
White, Card 8, both as white and shaded blue, was examined recently.
These exposures are on cedar bevel siding primed with A2 W 2 SWP Under-
coster, and have been up twelve months at Florida and esasentially the
same time at Chicago vertical south. The resdings were compared with
those of series 30726-30 F, C, which was reported on at twelve months
in February, 1961,
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Only the blue-shaded A2 W 8 was tested in the earlier series.
The main finding was that the P.25 developed extreme chalk-mask fading.
The amounts used in both cases were 1/16, 1/8 and 1/k pounds of P-25
per gallon or 1-1/2, 3 and 6 fl, oz, of the base, This was introduced
in the form of Kem Tinting Color White prepered by Emulsion Research.
Extreme fading, even at 1/16 pound of P-25 was very apparent on the
blues of the repeat series 321k4.53. The whites show increased chalk-
ing with each increment of P-25. The teats will be continued to see
if there is any merit in the idea of using P-25 in the manner described.

Exposures 32158-683 F, C were studied after twelve months at
Florida and at Chicago, vertical south. All are cedar bevel siding
primed with A2 W 2 SWP Undercoater. A smaller series, 32650-5 F, C,
wvas also studied, its exposure conditions being essentiaslly the same.
The main series was put out to evaluate six production samples of
Ti-Pure R-900 submitted by du Pont. These were used in two formulas,
A2 W 8 SWP Trim and Tinting White, Card 9, and Intermix White, both
being tested as 1ight blue (phthalocyanine) tints. Other titanium pig-
ments included for comparison were R-610, Titanox RA-50 and RANC and
Unitane OR-54L0 and OR-640. The R-610 is in the basic and guide formula,
The R-900 was substituted at 85% of the poundage used in the case of the
others. No white pasints were exposed in this project. In the smaller
supplementary series the tests wers made in A2 Y 16 SWP Berkeley Yellow,
_ with R-900 substituted in this case both at full poundage and at 83%.

Examination disclosed no film failure. The A2 W 8 blue and
the Berkeley Yellow showed little or no gloss, while the Intermix type
blue showed considerable, Chalking was essentially nil on the Intermix,
although at Chicago four of the six R-500 lots, plus RA-S0 and OR-S5LO,
showed a slight rub-off. The A2 W 8 blues showed as free chalking as
normally expected, rated 5, with the exception of RANC and OR-64O,
vhich showed much less. No differences showed up on the Yellows.
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The factors affecting general appearance, i.e. fading, dirc
and mold growth wers, for the most part, s0 close that it was difficult
to differentiate in the ratings. The Intermix group shows very heavy
dirt and mold growth, the others moderate. Though not showing quite
as obviously at Chicago, four panels in the A2 W 8 blue group at Florida
differ considerably from the normal:

(a) R-610 and OR-5LO show excessive fading.
(b) RANC and OR-640, on the other hand, look good as to color,

The Yellows are in poor agresment, Chicago versus Florida,
with respect to fading. Both show the regular with R-610 as relatively
poor, but (a) Chicago shows OR-6L0 as a bit more faded (poorest), while
at Florida it is among the better omes; (b) Chicago rates RANC quite
low, while at Florida it seems best and (c) R-900 seems clearly best
at Chicago, but not equal to RANC at Florida,
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