


Exposure No.
1365L-71

12688H=12711H

10597-10617F,C

12305-29F, C
12059-65, 12285C

160616115 C,F

15934=58 C,F
15392-15L03 F,C

CHICAGO PAINT RZSZARCH DEPARTMENT

INDEX OF ZXPOSURES SERIZES (PIGHENTED)

Title

Representative Finishes at Five Exposurs
Locations

Special Agents in Mildew Resistant Treat-
ed White and Undercoater -

Special Agents in SWP Mildew Resistant
Treated White and Undercoater (Addendum
to Report of Jamuary 12, 1950)

Styrenated Olls in SWP Gloss White

Rot Tests of Wood Using Special Preserva-
tive Agents (Final Report)

Titanium Pigment Corporation Cooperative
Series (1951)

du Pont-Sherwin Williams Cooperative Series

of 1951
St. Joseph Iead Company Cooperative Series
Iso Phthalic Acid in Alkyd Formmlatioms

Also Refer To

Projects 97 and 103

T
i
97
7
97

97
b

105 and 178
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Exposure Noe

13654-71

12688H=-12711H

10597-10617F, C

12305-29F, C
12059-65, 12285C

15835-72 C,F

160L6-16115 C,F

15934-58 C,F
15392=15403 F,C

CHICAGO PAINT XIESEARCH DEPARTMENT

INDEX OF EXPOSURES SERIZS (PIGIWTED)

™tle

Representative Finishes at Five Exposure
Locations

Special Arents in Mildew Resistant Treat-
ed White and Undercoater

Special Agents in SWP Mildew Resistant
Treated White and Undercoater (Addendum
to Report of Jamuary 12, 1950)

Styrenated Oils in SWP Closs White

Rot Tests of Wood Using Special Preserva-
tive Agents (Final Report)

Titanium Pigment Corporation Cooperative
Series (1951)

du Pont-Sherwin Williams Cooperative Series

of 1951
St. Joseph Lead Company Cooperative Series
Iso Phthalic Acid in Alkyd Formulations

Also Refer To

Projects 97 and 103

U

i 77

1t 97

LR

n 9

n 97
it 97

n 105 and 178

0007-swp-045822
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EB 15 1950

JoW, Chapin
Januery 5,-1960

Progress Réport,..on Exposuros 13654«71

Representative Finishes at Five Exposure Locations b s 627
— : e
P / . ]f3
At
Introduction ’ /

In September, 1948, we reaseived a letter forwarded by
Mre As By Holbon with a note expressing some interest in exposuros at
Widksnburg, Arizona, Among the claims made by ¥F. C, Ry Caryl of-
Wickenburg in soliciting exposure test business were: 292 days of
sunshine yearly es against 97 for Miemi; brillient sunshine for sbcut “90%
of, the daylight hours; no smoke, fog or dust; and low mmidity. We
iufomed ¥r, -Caryl at the stert that we are concermed with mich more
thau’high ultraviolet concentration in testing our finishes, such as
dampness, frodt, dew, extroms temperature fluctuations, eto., .plus the
practical - ma‘bter of testing olose ‘to areas of large paint consumptione.

Wﬁ"_deoided o give ﬁickenburg, Arizona a triel, using o wide.
variety of "Pormlations . and miking: parallel exposures at our usual

Alocatmnswa -Chiszgo, Mismi angd: Oofreyvn_ller The main thought was that

gh‘bxfind ‘thet Wickenburg ‘exposure was psrticularly informetive for'
gone speuii‘io typo of finish. A sgoondary purpose was to got a display
shawingi*a varzaty of flnishes tested updor differont climatic conditiona-

'Rox 471’*561’ ‘Glogsidhito,. Gard No.,

',“_},*boi;h 2 ooats
solryprimed and” ‘ovoy' Kax 45‘-_. r y

* Rox A8 SAP Fume. Resistent Thite, both 2 coats
. 801f=primod and over Rox 450 Underecaters

oat House Paint White,. over Rex 450

lfindemoe’i:ér‘.

7 R 45000 Eom Bullotin White,. 2 coats self<primed.

Pox “BOO “I:‘am’ly Peint: (old ’lithopono type), 2 ooats

. R'oxé;l? g.jb'ad&in-oil. $ ooats us per labols : AT

0007-SWP-045823
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2, On stesl panels, cplderolled, 6 x 12" flat, for ¢5°
south exposuro. -

Rex 16174, C2747 Kromik primer - Rex 27399, C3097
Motalastic Gray:

ES1 B G2 Wash primer - E43 R C1 Intermediate =
F4¢ A 68 Carclad Vinyl Gray, 2 coats.

F65 W1 Kem Lustral White, both &t one coat and
with E61 Al primer.

P66 G27 Kem lustral Green, both as one coat end
with EC1 Al primer.

ES7 R C3 Primer - F2 M3 Ruby Maroon Kem Transport
Enemel.

E67 R C3 Primer - F1 A99 Ford Biroh Gray Kem
Trensport Enemsle '

Mtomctive lacquer, Opex Light Gray System,
Pl A1, 28559 and LI 499 (F)

Antomotive Laoquer, Opex Opslescent Meroon,
Pl Ni, 28542 end 12 M3,

3« On mapls panals 8 x 12 x 3/8", for 45° south exposurc.
Rox 04, C1169 Rexpar Varnish, phemolic, 3 spray coats,

| 1V98 V4, C129,. Kém Finishing Cleer, alkyd, 3 sprey coats.

epara

e

Pr tion -and -
: Panels ‘of .group 1 (house paints) were prepared by the writer
in the usual manner.. All panols were painted with 2 oonts of gray
paint on the baokse. In this group there ere 6 loocations, decsuse et
Chioago they were exposed both north and southe  Thess are "halfeande
half" panels, each panel carrying 2 systems, one on the left, the other
on tha right half,

0007-SWP-045824
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Specisal oare was taken with all panels, to see that they had
the same drying time betweep coats and the same elapsed time betwsen
painting and exposure. The; entire series was expoged on the same day
at all looations, June 6, 1949, end removed on December 6, for a total
of exactly 6 months.

Pamels of groups £ and 3 were prepared by others in the Chicago
plent, who were asked to spscify what they oonsidered the most suitable
systems to use for & test progrom of this type_snd to follow their best
procedure for prepering panéls, The oocperating parties werse:

G+ Gy Sohrr, Paint Research (Metalastic end Vinyl)
4. B, Soott, Varnish-Resin Leboratory (Cleer Finishes)
4e Brolin, Chicago Technicael Service (Kem Luatralg

Ce He Williams, Laoquer Leboratory {Kem Transport

C, Ds Owens, Leoguer Laboratory (Opex Autcmotive)

Suzmary. .of Results .

With the exoeption of & few general explanatory amd supple-
mentary ‘statéments:, the bar graphs which follow suffiss to tell the
stary of the results up to 6 months. We also present a summary of the
weather donditions at eath location.

The Iioken‘burg panels, in genoral, seemed to be outatanding in
only one respeot == jow airt collestion, In several oases, Coffeywille
panels were oqually oleaxs The outstandingly dirty looation was Miami,
whefs-nildew wes obviously e major factar. It was rether surprising
to.ncke that the high ultraviolet somentration at Wickerbung did not
relitdl An eboveaverage losi. of gloss or ohalkings Both Floride and
CHYSRES Bouth Ehoned=eppregishly ereator. o;muc rub-off than Wiokenburg
on the cyatems mosat:; mhopbihle to ohalkings

. M. Wijddems and Mg ¥oIntyre folt that the Arizona location
offered no adventege over Floridas Thay sustomerily judge their

. mitanotive formletions on the. basis of B months Floride exposure

(in mafy oases only S momths); the noét important characteristic
being the recovery of gloss end color after polishing, Floride and
Wickenburg showed ebout equal color change {darkening), but the Wiokezmburg
panels seemed. to carry a £ilm whioh; although it did not obuse difficulty
0lishing; may have proteoted the finish fram deterioration to a
tein extont.

0007-SWP-045825
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The cleer finish panels require scme oament on points not
adeptable to grephing. David Lesser, of Furniture Technical Service,
who bas been working on discoloration of woods and clear finishes,
avaluated the panels by stripping & small porticn ovér both the
exposed and protected areas. In the case of Chioago, there was no
proteoted area, thus tho evaluation was more or less subjeotive,

The Florida f£ilms could pot be judged for darkening because of the

mildew growth, It seems significent that the differsmoep betwesn the
two finishes ore more ocbvicus than the differences betwean locations.
Further, ¥r, Lessor made the comment that the alkyd V78 ¥4 showed the
same results on these outdoor exposures ws would be sxpected from his

work with £ilms under a carbon are }ight, whereas the Rex 04 phenolic showad
quite the reverse. He suggested. that not ewen the Arirone exposure wes

sovere encugh, et & mouths, to allow a conolusive evaluations

The Kex 04 sample et Wickenburg showsd considepsble miorosscopio
ohsoking, or orazing, the only film failure of the entire series, while

the V78 V4 showsed. nono,
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0251 1000-dMS-2000

P -- Mieal, Fla. ¥ -- Nicksmburg, Ariz.  Verticel:
§ -~ Chicaro, South X == Coffeyville, Kas, € Wontha
i == Chicayo, North - :

(N CUAT rCUSE PAINT WHITE : KEM BULLETIN WEHI
OVsR Ris 450 . SELF-PRIMED
GLCSS CHALK DIRT GLOSS
Flat __ Bad __ Rad
Egahl Cons Cons __
Good 51£g&t Slight
Sxe _ Avsent . Absent _
FS ¥ WK FS ¥ WEK
LEAD-IN-OIL, 3 COATS ' { REX 300 PAMILY PA
GLOSS CEALK DIRT
Flat — Bad——-

S{!&hl

Good

FS ¥ W E F8 NWK




G02S91 1000-dMS-2000

#Normal m

F «= Miani, Fla. W - Wickonbgi-g, Ariz. ' _: . 45 g.;nth
C -- Chicago, I1l. K =e Coffeyville, Kas, - . 6 Ronths,

CLEAR FINISHES ON WAPLE

aL08s DIRT .
Rex 04 = V78 V4 Rex 04 V78 V4

DARKENING OF FINISH
Rex 04 V78 V4

Slight =

Absent «
FCWK FCWK

* Darkening equsl to thet of '\;nfinilhod woode . v




5=

Weather Data

T +o Dogrees F, - Praci . Inohes % of Possible Sunshins
ﬁiﬁE;c___Ew Ave, - Norms lota, rmal 1549 " Normal

June, 1940
Chicago 95 50 74,0 68 3,65 3,48 70 69
Mami 92 69 80.3 80 10,37 7.17 63 -
Wickenburg 108-57 renge, no further record :
Coffeyville 96 68 78 ~ 7642 ~ 646 =~ - 5,68 61 -
Jaly, 1949
Chisago 102 78 778 72,7  B3.59 3,43 61 7
Miami 90 71 81  8l.8 5408 5460 71 e
Wioksrburg 112 62 3%¢ & 1354 1,03 82 83
‘Coffeyville 99 64 8l 8L TiZ2 3,78 69 e
wgst, 1949
.-s-l-—k--a-—'-—- . ’ ) .
50 T4.7 7146 1.31  3.02 69 70
73 82 824 157 5488 76 L
63 4l» - 0.87 1,00 96 83
52 77.9 8049 1446 3440 78 =
1Y .1 =T
6449 3420 65 66
8049 8§65 8 =
g 0489 86 88
7249 4340 85 =
o2 6245 2456 65 60
7840 T Te78 77 =
wd 0447 82 88
61,1 8432 71 iz
thoagc 0489 2.51 94 48
0u80. © 7 0487 87 83
S ‘2{?4 93 -

e

* This 1tem (mokenburg only) is not the avar;& ‘
SRR temparatui'e, but sverage difference between
e e high and low temperaturos

0007 -SWP-045833
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Formlas

Rex 471 OJ 37N Rex 486 RB 2503 "a"

SWP Glogs White

Material

SWP Fume Rosisting Mhite

Pounds Gallons Pounds Gallons Materinl
275 20 L 160 1402
75 2132 100 2030
150 1403 290 2295
200 412 2688 20
200 414w -
19 (310)
29 1/2 (2) 28 1/2 (2)
19 (310)
11/2 (543)
5/8 (543) 3 (5096;
1 3/4 (4230) 2 (2231
4 (141; 18 1/4 (348)
19 3/4 (348 ¢ (141)
11/4 (2236)

AQ m. - 14.35

Viscs = 22,6 on #3

Bexséo 0J.-92K

Family: Pai.nbﬂutside White

" Vidoe - 25" an #3

T, Wb, - 18428

Rex- 460:. OJ. 818
SWP ﬂadmnatsr

A_O ‘ﬁf. - 1324

Pounds Gallona Material Pounda Ge.llons Material
1 547 . 1662
260 20 ‘20L
5 o, £: 511
285 4818 18
105 .- 2140 2174
100 42 ‘547
50 .»511
: . 28 (2}
1 -(aa)w’* 15 (310)
4 (141) -
11/2 (4230)
1.1/2  (543)
26 (348)

-ﬁ{’.l 4
vnooaity - 25.2" on #3

-1 Wtc - 13463

" Vise 12% on #3

0007-sWpP—-045834
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Rex 17 Soft Paste Load=insQ3l
NSO Ay 4

Third Cost

samo
3 grleor 6 obs

£aM0

Fiut Qezt Second Cont
Thite Lead 00§ or J+8/36 oz. same
Fure Rew Linseed 4 gals or 8 v, 1-1/2 gal, or 3 oz,
- Pure Turpentine 1-3/4 galesopiP-1/2 oz. 1-1/4 gel. or 2-1/2 ot, -
Drier (183) 1 pint or (4 oze some
Yokes up 9 gallons ’ . 6 gallons

s
'

‘CH 4667 OJ 276 L
' ﬁle-% g‘b- Houss Paint White

N l,,...-.; Gallons  Material

R
520 . 412
g24 M : - 1403
.96 2307
118 2188
160 18
‘Afe (12)w
29 {2)
20 798)
4 1/4 {4106)
23/ ! (e80)
3/4. 0AD48)
14 ‘§mg)
4 - {141)
71/4 {348)
“Ae Wy - 16,30

6=1/4 gaks

0007-SWP-045835
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¥6) Al Epame} Undorcostor
¥

Pounds

_Gallons

Material

130 -
136
5
?
1

Grind 5H

2174 or 1004
1989

1826

BB1211
BY1240

(5026
(3136}
(4230
(4231)
(4232)

(4046)
{(4104)
(4026)

F65 G27 Kem lustral Green

_'Pw.nd.s

76
4
1-7

Grind 7H

Gallons Matorial
' 5005
2270
.BY1240
23 {3130) -
35 '~(514o;
23 .{8100)
3 -(4280)
2 (4282)
1 ﬁsozs)
15 (348)

) FB5 :'W1: Kem Lustral White -

: Pounds ‘Ballons _ Material
300 2229
3 . 1826
? BL1246
1 BMI239
25 -(4101)
- 46 1/2 4101)
1/2 gsozcs)
5 (4108)
11/2 (4281)
1 (4232)
15 (348)
Grind TH
881 E c2
Buper A & A Basig Zino Chromate p;‘imer
Pounds  Gellons  Maberisl
94 Cw 2581
86 CW 2615
F14 1509
39 "!26§92
aQ (1891
10 "{4031)
Wta/Gals 7470

Viiodsity 35" @ 75 deg. on 4. Ford

Cup Reduoed

0007-SWP-045836
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Carolad Intermefiiate Coot = E43 R C1

Pounds Gallons Material
200 201
25 N 214*
. 2 1/4 (1621)
2 3088
60 CW 2678%*
27 (sosag
5 CW 2678
22 (4046)
17 (241)
3 (40213
9 (3038
4 (4030)
3/4 (1621)
1/2 (4098)
* Mill 12 hours
s*Add ag cold cut.

more or till 6He.
Woe/gale = 9u53

¥ill 8 hrs.

Visooeity 30" 8 76 deg. on 34 Ford Cup

Eropik Primer - 16174

‘Pourda Gallons Material
170 12054
210 201
126 1707
170 2272
170 20 L
2 547
4 {2)
. 26 (2325)
8 ,.'(ta'E%TG"'
8 (4230)
1/2 (423.1;
1/2 (4232
10 (348)

Wee/ gale = T, 13.82

Visoosity 20-30" on #3

Shper A & A Ename)l Gray - F44 A C8

Pounds Gallons Matoriel
20 CB 7168
? CB 71564, CB7153, -
CB 7159
135 CW 1817
20 (4046)
20 (241)
45 (3038)
- 3 (1621)
1/2 (cw 2458)

Wto/gale = 8410
Visscosity 30" @ 75 degs on #4 Ford
Cup Reduced

Metalgstio Light Gray -~ 27399

Pounds Gallons Material
14 488
3 547
210 20 L
9 1128
131 2174
157 412
156 (2'.) )
1 ‘(123?!
] (48,
8 (2)
17 (48)
11 (4950}(}
3 '(42_8Q.
1/2 (4281)
1/2 (4282)
22 (348)

Wto/Gels - To 11,28
Viscosity 30-40" on #3

0007-SWP-045837

0007-SWP-000115210



=10~

F2 M3 Kem Transport Ruby Maroon, Opex L1 A99(E), Maroon
Pounds Gallons Matorial. - Pounds Gallons Material
5 -
207 BM 1227 785 BW 669
22 FL 201 - 60 BB 689
2 BA 1200 5 cB (2400)
S ? B 9672
458 V 15625 .
3 (7080} - Basic wahicle
10 (2235
12 (2214 453 1bs, nitrocellulose solids
3 (2205 410 1bs. (3107) solids
g (22253 137 lbs. (1620)
3’ (2238 Be
42 (83)

A.‘ m._ - 7.47

Rex 04, C1159, Rexper Varnish

Pounda Gallons Matorial

690 92 (2985)A
36 5 (1257
10=1/2 11/2 (&szi
10 11/2 (5026

P Tiso.

0007-SWP-045838
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Opex 32451(A) Gray

! ;
F1 A99, C1019 Kem Transport, Biroh Gray

Founds Gallons Materiai

187 D 1238

7 BB 1203

(BL 1246, BY 12407)

498 (3149
24 (2237}
24 (2215

6 (zaosg
10 (2225)
18 (s026)
"1 (1787)
86 (348)
21 (1257)

A Wi, 8,38

Pounds Gallons Material
125 CB 2089
27 2292

16 (1620)
124 (3107)
200 (241)

119 (1870)
23 (2624)
106 2611)
70 CB (2105)

Besio Vehicle

453 lbs. nitrocollulose solids
410 (31093 solids
137 (1620

8,

V78 V4, C 129 Kon Finishing Cloear

Pﬁunda Gal}cm!

Material

PG

(4100)

72
16 3/4 (348)

8
1
2

(5026

(2049;
(4230;

e n "'I%BEZE' (4232

Visoe C=D

John W, Chapin
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FEE 15 1350

Jde Wy Chepin
Jamary 12, 1950

Final Report on Eiposures 12§86H-12711H

Specinl Agents in Mﬂ.dew Resistan‘c Treateod White and Undercoater

<oy 17

ceen .4...-_.

Purpose and Plan of Tests

The purpose of this series of tests is to supplement the
series mmbered 10597-10617F, C. ' This former series was prepared and
oxposed in May, 1946 at Chicago: apd Florida, on cedar bevel siding
panels. The paints represented dew rogistant treated house paints
prepared by Mre Jagde Examinetion at about one-year showed unsetisfactory
results, beoause ‘of the faot that nelther looatiow. gave appresisble
mildew. However, ‘the tests were contitmed on exposure to 36 months at
‘both locationsi' In-the meantimey aving had very good results with
mildew tests at: Havana, Cubn, a new scries of test panels wore prepared
for Havanae The.samo paints;were used as in the 10697 eeries, and had
beon in storage.fdr sbout 1-1/2 yoarse The paints were epplied on
8 x 24" ceder penéis, wvxposaed vortical south et Havena, the exposure
time now being. 17amotrhhe-

coverage of alliis

3 g6 Ehiniatrios oovers a wide range of
fungicides and ﬁf“ { ‘ZI H, Y
havo received 00

3 5?5” ] h;have been reoomnended widely and
3 ()3 112 1< ;
deep Bolorgy A1 éﬁg

Barn Red #nd. others deelz colﬁra,
whitess - .. : G

Thia re_pm‘j: ron’ Bmvana' -axposures ie ‘the bugiy ropoarke. We are
a‘:taching LR rqu-_ v ogtmn ithe, 10597 aeriae, whioh 48 some=
: 3 eoe;gs, 5 % dué‘iho the Faok '{‘n:ﬁ 4t was actually

' Lypingttho ooaflete desoription
4hdhdings, thie- Asypresented balow,
ﬁnﬁgégiven h‘tho tnbulstion-

0007—5WP—045840
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Pyridyl Mercuric Stearate == 0+04% and 0,02% Hg on paint solids,
(0,02% only in primer)

DDT - 2% on vehicle weight, also et 2% on vehicle solids only.

Dowicide 6, 2052 dry (tatraohlorphenol) -= 3% on peint weight.
(regular agent)

Chlorinated Bis-phenol == 3% on paint weights
Dimethyl phthelete -~ 1% on vehicls solids,
Milben (zine dimethyl-dith:‘:o-carbonate) «045% on vahicle sclilsa

Maocoide 321 (10% eresyl merouric naphthenate) -- 0.02% and 0.04% Hg
on peint solids. (0.02% only in primer)

Benzene Hexachlorido == 2% on vehicle solids.

Sod jum Copper Folyphosphate == 7,7% Cu0Q on vehicle solids.
(Usod with & primer oarrying 2052 dry)

8-Mothyl Naphthoquinone == 2% on vehicle solids.(also tested in
primer only)

Phenyl Merouric Naphthena‘te - 0,04% Hg on total aclids in finish
ooet, 0,02% in primer. (Semples from both Berk and Edwal)

Fermacide 0§-10 «= 3% on paint weight.

Zino Flucborate «« 0,06%, 1% and 2% on vehicle solidse (Primer in
eaoch case is 1%

Mert 27 -= 1/16 and 1/8 parta by volume of paint. (Not tested in
10697 meries; painte ere new, not aged, in Bavana seriea)

RN

Summary of Results

Only a few of these materisls show good or even fairly satise
factory resistance to mildew growth et 17 months at Havana, where the ten-
denoy toward mildew formation seems to be very great. There seems o be
. & difference in scme cases betweon the front and baock (presumebly north,
end open to the weather), but in no case is one side relatively clean
and the other badly mildeweds.s There is no fallure, nor even any chalking,
end soms of the panals s%1l11 hold a noticesble gloss. It is thought
that the:breakiown of gloss is ‘dus at lsast in part to the action of
the mildew on the surface.
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Tetrachlorphenol, the 2052 dry roegularly used, is dofinitely

best in mildew resistence and general oppearances

The only material

epproaching it is chlorinated bis-phenol, which shows &lightly more

fungus growth, especislly on tho:back of the pansle
lowers tho durebility cf the paipts in which it is usod,

2052 dry definitely
Sodium

copper polyphosphate soems to be vory effeoctive in recducing mildew
growth, but locks bad dus to the graenish cast imparted in the film.
Fhenyl mercury nephthonate, especislly Bdwal's, and Fermacide 0S-10
show somewhet less mildew then the rest of the agents, but are herdly

in o elass with 2052 dry,

It will be noted that several of the egents,

in cases where more than cne concentration is usdd, aotuelly show mors

nildew et the higher concentrations

Becouse of heving the three locations, and because of the fact
thet the Havana results give no indication of film failure which is likely
to occur in other climetes, we cre presenting a condensed tebulation of

results,

(Purther data may be found in the complete examination rosults

on ancther pago.) The Havana results should probably be considered as
conclusive ag for as mildew growth is concerned, but any conflicting
oevidence from the other locations will be presented in the tabuletion.

Thoe Chisago and Florida tosts have an untreated guide or control seption on

eaoh panels,

Paint No, end
Test Material

FN617-621 (guide)
No Agent,

FN618-622, DBerk's
phenyl Hg naphthe
FNE19=628, ‘Same

but Edwal's
FN620-624,
oide 0S-10

Porma~

0J534«551Js 2Zn
fluchaprate, 0.5%
534«532Je Ditto,
but 1%
533=533dJ.
but 2%
246-235J0. Pyridyl
werouric stearate,

0,04%

Ditto,

Havanagl'l Mo-z

Vory bad mildew

Bad mildew

S1ightly bvetter
on front side
Fair, slightly
better than
preseding,
Very bad mildew

Very bad mildew
Extremely bad

nildew
Very bad mildew

" Florida(36 Mo;!

Varies oonsiderably
in mildew.x Slight
%o moderate film
failure

Good oondition

Simtlar, slightly
dirtier

Good £ilm, dut
gerious mildew

' God f£ilm, but bad

mildow

Geod film, but even
worse mildew

Good £ilm, but even
worse mildew
Moderate micro-
Pé3lures Very
1ittle mildew

Chicago(36 Moe )

Varies slightly. -
8light creckings
Good oondition
Good condition

Good condition

Good condition
Good condition
Good condition

Good oondition
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Paint Noe and
Test Untoriasl

246=-236J4
but 0.02%

Ditto,

247-2370s DaDeTs
2% cn vehicle
weight

247-238Je DeDoTo
2% on vehiole
seclids

248-239J. Chlor=
inated bis-phenol

249-240J, Na
Cu polyphosphate

250-241J. Di-
methyl phthalate
249-242J.

2052 dry

355-243J. Mio=~
cide 321, 0.02%
355=244J, Ditto,
0.04%

253=254J, Beon-
rene hexachloride

498=491J. Methyl
nephthoquinone
252#246J. Milban

7594747L, . Mort
2-T« 1716 parts
760-746L, Moyt
z-T. 1/8 parts

Havana(17 Mo.)

Very bad mildew

Bad mildew, very
bad on back

Extremely bad
on front

Considersbla milla
dowe Ons of the
bost.

Mildew not serious
but bad greenish
oolor

Very bad mildew

Loast mildew,
especially olsan
on back

Bod mildew, very
bad on back
Very gimilar,
slightly better
Extremely bad,
but mioh botter
on bask
Extremely bad
nildew

Vory bad mildew

Vory bad mildew

Vory bad mildow

Florida(36 Moe)

Slightly more faile
ure, also more
nildow

Good film, but
serious mildew

Good film, but
sericus mildew

Slight checking,
very little mildew

Bad ocolor, bad
mildew

8Slight checking,
very little mildew
Bad micro sheok and
creck, mildew as
guido

Slight orsacking,
#light mildew
Slight oheoking,
moderate mildew
Gocd condition

Slight mioro~frile
ure, .alight nildew
Considersabls microw
failure, considersble
mildew

Yo test

No test

Chicago(36 Mo, )

Geod condition
Slight
eracking
Slight cracking
Very slight
ocracking, clean

Color not quite
as bad as Florida

Good condition

Bad check and
crack

Sericus failure,
also dirty
Somewhat better,
but poors

Good eondition

Serims failure,
poor oolor, dirty
Good condition
No test

No test

* Jhen failure is menticned below, Chiocago and
Florida, it is rated 4in relation to the
individual guide (unmtreatsd).
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Composition and Data

-5

Panel Paint ¥ildew Gone
No, - Pescription Nos«* Glcgs Chalk Front Back Appe
12688H ryridyl Hg stecrcte, OJo46d (Eg) .y VB VB VD
0.,04% 235
89 Same, 0.02% 0J246J " " " " v
2364
90 DJD.Ts on vohicle 0J247J " " B " P
woight 2374
81 2% DyDeTs on vehicle 0J247J F n VB (B) VVE
woight 238J
92 2052 dry 0J249J G "= (0) 8 (6)
2429
93  Chlorincted bis- 0J 248J (6) " c o F
phenol 2394
94 Dimethyl phthalate 0J2504 P " VB VB VP
241J
95 Milben 0J2s52g " " " B "
245J
56  Muocide 321, 0.02% 03553  (Bg) " B VB P
2434
97 Seme, 0.04% 0J355J v " B 5 "
2440
98 Benzene Hexo- 0J263J F " VVB (38) TvE
chloride 254J
99 Na Cu polyphosphate 04248  (Eg) " (c) ) vpe
240J
12700  Msthyl nephthoguincne 0J489J F " vB VB VP
(in primer only)
01 In both ccats 0J498J " " " VB f
451J
02 Berk's phenyl Hg FNE18
naphtha 632 Egé " (8) B (F)
03 Same, but Edwal's 619 Eg n ¢ " F
623
04 Pormacide 0S-10 820 (Eeg) " (B) (3) (F)
624
05 +2n flucbopate, 0.5% OJ54&J F n B VB P
531J
06 ditto, 1% 0J534J " " 8 " VP
532J
07 ditto, 2% 0J534J " " VB VB "
533J
08 No agent FN617 " " VVB " VP
621
09 No agent OJ758L " " VB " VP
746L
10  Mert ZT, 1/16 perts OJ¥69L (Eg) " " vB "
747L
11 ditto, 1/8 perts 0J760L (Eg) " " " "
746L
*« Due to green-yellow color
Note: No checking or cracking.

0007-SWP-045844

0007-SWP-000115217



ol -
Formlas

See formiles in the "Addendum roport"™ on the 10597-10617 ssries.
Tho follewing formulas ere used in the Hovana series only:

SWF Gloss White MeReTe 740 L SAP Undercoater MeReTe 758 L
Pounds Gallons Metorial Pounds Gallons Material
260 20 F 169 414 W
146 1403 0 - 1652
470 412 200 20 L
182 DW 103 116 2269
450 BW 103
23 1/2 (2)
18 1/4 (48) 7-1/2 (785)
10 3/4 (2)
1/4 (4231) 10 (48)
3/4 (4230} .
15 (3483 23 3/4 (348) - hold
4 (141 4 (141) out, add
13/4 (4230) the am=
© Ao W./Gal. 15,97 1 (4231) ount
Vise, 38.2" neoes-
A Tbo/Gal. 15422 sary to
Visoe 25'4“ reduce
visc, to
25 sec.

SWP Gloss tthite MeReTe 747 L

fl. oz.
16 paint 745 L .

1 Mert ZT
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S7TP Undercoster ~ 759 L SWP Underconter -« 760 L
fl. ozs ' £l oz

iG 4 128 Fa 16 788 L

1 Mert 2T 2 Mert 27

SWF Gloss Thito = keileT, 746 L

fle o2z,
16 paint 745 1

2 lLicrt 2T

JiC LS

John We Chapin
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Js We Chapin
Jamary 13, 1950

Addendum to Report of Jarmary 12, 1850

Final Report on Exposures 10597-10617F, C

Special Agents in SWP Mildew Resistant Treated White and Undercoater

D

To test various special agents as fungicides in mildew resistant
house paints snd undercoaters formulated along tho lines of Rex 83057,
date 7-22-44,

PurE ose

Proparation and Exposure

: The panels are all cedar bevel siding, oxposghd 36 months
ot Floride and 40 months et Chiocago, vertical south. - In general, both
tha top coat and the primer use the sams agent in each oase, but it
will be necessery-to refer to the formulas ct the erd, and to the Hevena
report, to.ge 111 dotails on the individuel samples. Tho Floride panels

\,  are being.rot red~ the Chicago panels remein on exposurs, but it is quite

: possible that mr'bher results vnll not merit an additional report.

o :-Sunm!u"y 6£.R'esﬁ‘1ts‘ i
) . ;On_ly o faw general statements oan be made, as variations are
so great 'that 4% geoms edvisable to presont rosults in 2 tebulation,
whioh is & Part of.-the ropert on Havens tosts. Meny inoonsistencies
Riiie ';Bqd“ *t e results of. Florids exposurs, oonsidered mich more
ACHINA ';beco.uso the,:letter devolopod no pildewe MNa Cu
ol nly matorinlighown es oletrly emd posibively
$8d:-that all others showing bad mildew eibher have
a_.mplas of difforont oonoentra‘bion, or both, whish
‘0n the good side, pyridyl merguric stearate,
] and di-methyl phthalate parhaps deserve mention

.97
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Composition and Data

-2-

Examination at 39=1/3 Months, Chicago

Panel Paint - Relative Gene
No. Description No's» Chaik Cheek Crack Eros'n to Guide Dirt App,.
10597C Pyridyl Hg 0J2464 B A a s oK S+ G-
stearate, 0.04% 238J :
98  Same, 0,02% 0J248J " " " " " " "
238J
99 2% DJDeTs on 0J247J " " (s) 8¢ Sle ) (3)
vehiole weight 231 - - inferior
10600 2% DeDeTe on 0J247J " n tr 8 Ok S+ G-
vehicle weight 2384 '
01 2052 dry 002494 B~ Sz (C)m " Defs " "
2424 Inforior
02 Chlorineted 0J248J " (8)m  (S)m 8- Ve 8ls 8 G
bis=phenol 239J Inforior
03 Dimethyl phthal. 0QJ260J B A " s CK " "
241J ‘
04 Milben 0J252J " " Y S- Seome s "
245J ' Good
05 Muooide 321, 0J355J " tr C part C Mish (¢) F
0.02% 243J m inferior
06 Same, 0,04% 0J3564 " Sm (Cm ©) Def. " "
2444 inf'srior
07 Benzene hexa~ 0J263J " A A S=- Seems 8 G
ohleride 2644 good
08 Ka Cu poly= 0J249J " " " (s) ditte " "
phosphate 2404
09 Methyl maphhf- 0J489J B} " tr (c) Inferier, ¢ (F)
quinons {(ift™ erodes
primer only)
10 In both coats 0J498J " " (c) c ditto, " "
. 491J worse
11 Berk'e phenyl FNB18 n . A s¢ (4]:¢ 8 G
Hg nephth, - 822
12 Sems, but 619 " . tr " OK " "
Edwalts 623
13  Permaoide 0S-10 620 B A n " 0K " "
624
14 Zn flucbaate,  OJ534J v " A 5 0K " "
0.5% 531J
16 ditto, 1% 0J634J " " " " 0K " "
632J
16 ditto, 29 634J " " " " oK n "
5334
Guide
10617 Ko agent FN617 " " A toS " - " "
621

* FPirst number is underooater and the
second is the finish coeta
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Examination at 36 Months, Floridsa

P* Paint Surf, Guide Xile Guide Gen.
Now' Nos* Chalk Cheok Crack Flake Faile dew Mildew Dirt« App. Notes
10597F 0J246J VB Sm (CJm  C Ve sls § () s (G)
235
08 0J246J " Cm " () " ) c (¢) F
236J
99 0J247J n tr tr " " (B) n (B) (F)
2374
10600 0J247J " (8m tr B gle B (B) B P Very
2384 "spotty"
01 0J249J " Cm Bm s def, (C) (c) ¢y F
242J . loss
02 0J248J B (B)n Sm " sl, 3 " 5 (6)
239J lass
03 0J250J " Sm " " ve 814 " " s¢ "
2419
04 0J2524 " Cm Cnm " def, c n c F-
2456J less
05 QJ3550 VB tr B " Due to (C) s (c}) F
243J wood
06 OJ866J " Cm (S)m € V.sls © A c "
244y
07 0J253J B ar  tr (B) Veslse " (c) n "
2544
08 0J249J Breen
240# VVB Cm Bm (8) " B 8 VB VP ooes
09 0J489J B Cm 8m c "oo(e) {c) (B) (F) 1,
greesn
10 0J498J (B) Sm n B " (B) " " "
491J
11 FN618 VB " " (B) 4baut (C) o c "
622 same
12 619 " " ¢r B Same C Ce (3) ()
623
13 620 B tr " " Ve 8le B (8) B P
624
14 0J534J * (8Jm (s)m  (B) " VB B VB VP
" 831J
16 0J534J " " tr B V.sleB s B P
532J
16 -0J534J n Sm Sm " 81l. (B) " " "
533J
Guide
106)7 F¥17 V8 ¢ to
621 B

‘# Inoludes in this case mildew and all surface
disocoloration, etoe tending to lower gen,
appearance. '
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Formulas Involved

SWP Undercobter M.Rele Rog, OJ 249J

Pounds Gallons Matorial
210 412
80 1552
200 20F
116 2173
385 BW 103
46 : 2052
1/8 (12)w
T=1/2 (785)
12=-3/4 (2)
10 (48)
23es/% 1348)
4 (141)
1-3/4 (52503
1 (6231

Qutput - 100 Gala,
‘t_ Galy, = Ts 14,48 « As 14,49
Viscosity fresh - 27.8" @ 75 das. F, on #3

3 days - 29,4" @ 75 deg. F. oOn #3
SWP Undorcoater MeR,Ts OJ 246 J SWP Undercoster MeReT. OJ 247J
Bame ag OJ 249J exoept agent ia Samg as OJ 249J eoxoept agent is
3/4 1b, Pyridyl Msrouric Stearate §=1/2 1b, D.DeT,
SWP Underocater M.R.Ts OJ 248J 'SWP Un@erooatozf MeRyTe OJ 2650J
Sams g8 OJ 249J except egent is Samo as OJ 249J except agent is
46 1b. Chlorinated bis-phenol 1/2 gal, Dimethyl Phthalate
SWP Underocoater MsR.T. OJ 252J SWP_Undergocater M«ReT.s OJ 253J
Samo &s OJ 249J exoept egent is Same ae DJ 249J exoept agent is
1-5/8 1b. Milben 6-1/2 1b, Benzene Hexaohloride

swe Underaoate?_._;ofl L3857 (MR T»)

Same es OJ 249J exgept agent is
5/16 gal, CW (2119) Z.M.N,s
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EWP Gloss Thite MyRaTs OJ 235J
TBesioc formuln for ell Gopooats, sxcept OJ 489J)

Pounds Gallons Material
248 ' 20F
146 1403
500 412
1-1/2 Pyridyl Mercurioc Stearate
160 BW 103
(0404% Hg on totel paint salids)
1/4 (12)w
23.1/2 @)
18-1/4 (48)
174 (6231)
3/4 (5230)
22 (348;
4 (141

Output - 100 galse

Weo/gale = To 15435 = Ao 15435

Viscosity fresh = 302" & 76 deg F. on #3
2 days - 31,0" " " "

SWP Glose W hite M(ReT, 0J 236J SWP Gloss White MeR.T. OJ 2374
Same az OJ 235J except agent is Same a8 OJ 235J except agent is
13/16 1b. Pyridyl Morouric Stearate 11 1be Do Da Ts

(0.,02% Hg) (2% on total vehicle weight)
SWP Glosa White MeR.T. 0OJ 238J SWP Gloss White MeReTe OJ 239J
Sams as OJ 235J excopt mgent is Seme ns OJ 235J expept agent is

7-1/2 15+ D>DeT»

48 lb, Chlorinatod bisz-phenol

(2% on vshiole solids) (3% on totel peint weight)

SWP Gloss Thite McR.Ts OJ 240 J

Same es OJ 235J except agemt is
180 1b. Sodium Copper Fhosphate
{7.T% CuD bassd on vehiclse solids)
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SWP Gloss "Thite MJReT. OJ 241J

Seme as OJ 235J except agent is
9/16 gale Dimethyl Phthelate
(1% on vehicle solids)

SVP Gloss White MeReT. OJ 243J

Same as OJ 235J, eoxcept using
Micadde 321 (C.MeN.) et 0.,02% Hg
baged on paint solids

SWP Gloss White MJ,ReT, OJ 2456J

Same s OJ 235J sxoopt ogent is
(0.5% on vehiole solids)

'6-

SWP Gloss Thite MeReT. OJ 242J

Same ag OJ 235J except cgamt is
the regular tetrachlorphenol,
Dowicide 6 (2052 dry), at 3%
by weight of totel paint.

SWF Gloss White MeRsT, OJ 244J

Same as OJ 236J exocept using
Maocide 321 at 0.,04% Hg on
peint solids..

STF Gloss “Thite HIR.TI- 0J 254J

Samo as OJ 235J except agent is
7-1/2 1b. Benzene Hexachloride
(2% on vehisle solids)

SWE_Gloss White - No Agent - OJ 489J

Pounds Gallons Material
296 20 L or F
132 2173
480 412
92 BW 103
258-5/8 (2)
19 CVR 366
. 1/8 (12)w
5/8 (543)
1-3/4 (4230)
19-1/2 (348)
4 (141)

OQutput «~ 100 gals.
Wt-/gﬁl. - T. 15.00 - s,'v 15'06

Visensity Fresh - 26.8™ @ 75 dege Fs on #3

1 day - 30"
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SWP Gloss White MJ,R,T, OJ 4S51J

Sams as OJ 235J exoept agent is
1-3/8 lbs. 8 lethyl Naphthoquinone

SWP Gloss White MeRaTs - OJ 531J

Same as OJ 235J exoept agent is
3/8 gal. 2Zn Flucborate, 41%
(0.5% on vehiele solids)

SAP Gloss ¥hite M,R.T. OJ 533J

Same as OJ 235J except agent is
1-7/16 gal. 20 Flucborate, 41%
(2% on vehicle solids)

FN-617 SWP Undercoater, MeR.T, Type
Rex 451 (Untreated)

Seame as OJ 249J except we aNuBd
used.

FN=-619 Underocater, MsR.Ts

 Seme as OJ 249J, except agent 1is

1-1/4 1bss Phenyl Meroury Neaphthenate
{Edwal's 19.6% Hg)

FN-621, MaRoT: (Untreated)
Gloss White

Same as OJ 235J, except no
agent used.

FN«623 Gloss White, MiReTs

Same as OJ 2354, except sgent is
2-13/16 1lba, Phenyl Meroury
Naphthenate

(Edwal's 19,5%)

JWC:LS

STP Underconter MeR. T« OJ 498J

Seme as OJ 235J except agent is
1-3/8 1b. 8 Methyl Naphthcquinone

SWP Gloss White MeReTs = OJ 532J

Seme as OJ 2357 exoept agent is
3/4 gals-2n Fluoborate, 41%
(1% on venhiecle solids)

SHP Underconter M, ,R,T, =~ OJ 534J

Seme as OJ 248J exoept agent is
5/8 gal. Zn Flucborate, 41%

FN-618 Undercoeter, M.R.T.

Same as OJ 249J, except agent is
«71 1bs. Phenyl Mercury Naphthenate
(Berk 36% Hg)

FN-620 Underooater, MeReTe

Seme s OJ 249J, sxcept agent is
6-3/8 gal. Permacide 03 10

FN-622 Gloss White, MeRWT »

8ems as OJ 235J, except agent is
1-1/2 1bs. Phenyl Mercury
Nephthenate )
(Berk's 36% Hg)

FR-624 Glose White, MoRoTo

Same as OJ 235J, except egent is
6-7/8 gal. Fermacide 0S 10.

Je We Chapin
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usable conaistemies and ’ﬂowo

:-clee;' and whita throughou "i:heiaeriea et about 2. .years. Florida tests

Jo W. Chapin
April 27, 1950

. %)
Progress Report on Exposures 12306«29F, ¢ <4

- PM)
Styrsnated 0ils. in SWP Gloss White T

To test styrensted oils in Rex 471 SWP Gloss White of 7-29-47,
using both Dow Chemical Campany's styrenated oile X 356 and X 35740 and
soveral blends from the Reasin Researoh Department based on linseed end

soya oilse Ccmplete detaila on the regins, oils and paints involved are
tabulated belawe

Purgose

Proeparat ion and. Exposure

The panels are cedar bevel siding primed with Rex 450 Underooater
(white), also duplioated as twowooat self-primed work, The Florida panels

have been exposed vertical saith for 24 months, the Chioago panels north

cnd soubh for 26 mouths. A régaler Rex 471 formulo using 100% linseed
oils was used az the guide paint.

411 psnels eontime on exposure.

Swmiry: of Results

It is importent to note that this series is not an espeeially
harsh test of styrens ss. such, ‘because the binder in every cese comtains
b least -BOR’ (798) ‘non-brodk linseed oil, whioh had to be used to get

Buth tha chivagm.and Florida tests. 1n gonersal, look good,

2 'No: .tests ‘are- dirbier than the guides at Florida, and all have
been eonsistently rated equul a8 to dirt in Drs.Sleplein's routing: repprts,
In feot, he has reported ell tasts as nearly idantical frcm momth to menth
exoept for minor early d!.treyemas in chelkin Our Chiosgo ozuminations

in the past havs shown only+ ary minor differénces in-the usual charsotor-
istios ratcd. o

fura by.@%‘psim &t Chioggo-at present is very-.slight, and

o 1§ 81 f~primed, sbg ‘erosion approaching the visiblo
:ﬁg,ay&flhree Enolr-primed ‘panols at Florida show microscopic cheotinz of

08B4bY6 3 ignifisnnco: (a) RB 6682 linsoed-styreme, our mabsh for Do’r
356, (b) RB 55b3 Isoleno~linseed-styrenc and (o) Dow's X 357.-40 castor=
ty_rensn A gemple using 60/40% linssed/ (3316) soya~chinswood s%ill bolds

~some gloss mat Florida,
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Composition and Data

Characteristics of Qils and Paints

oJ Composition of Set-to=
Noe Binder Tegt 0il Toush Time Brushing Flow Gloss
200L 60/40% or 29/19 - § hr, 10 mine Good  Good Good
galo+ (2)/(48)
lingsod
201L 60/40% or 29/19 80/20 5 hr. 15 min, " " Good~

1, (2)/(3316) Soye/CHO
202L sgg/m% z{ 29/13) 58}% (48)

gale (798)/RB6875 linseed/styrene 4 hr, 33 mins &ls " Fairg
sticky
203L 60/40% or 25/19 12.757.5 50 4 hr, 40 min, " " Good
gele (798)/ CWO/soys, ‘
RB 6876 styrene
204L 75/25% or 32/16 1245/37.5/50 4 hre 56 min, " " Goods
gele (798)/ CWO/1inseed/
* . RB 6877 . styrene
2058L 60/50% or 24/24 50/50 linseed/ 3 hr, 56 min,- " Faire Fair$
gals (798)° styrens
RB 5562 (our match for
. X 356) )
206L 50/60% or 24/24 25/25/50 3 hre 50 min. " Good Goodd
ale (798)/ Isolene/11inseed/
683 - styrene
/45% or 26/21 Dow's 60/40 - - - -
gals (798)/ vastor/styrane
X 35740 :
. 200L - 60/50% or 24/24 50/50 (44) 3 hr, 55 min, - sla Poor Fair
- Fgals. (798)/ -Yirisged/Dow sticky
ORG2253 . - .-+ X 356 -styrone

60/40% ar 29/25

60/4 : 5 hr, 30 min. " - Good Gocd
Hgaly (798)/
" RB-7662 styrene, 80%
N . solids v
Giyoerol resin/ 5 hr. 15 min, " " Good=
HB 6903
. RBAT876 - B854 solids
421L '60/20% or 2919 60740% Isolens/ 4 hre 50 mine " Very ~-
gels (798)/ styrene Good

B 826

*Fractions of gallons omitted

0007 -SWP-045855
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'Notes on drying when peinted cut for exposure test =-
l. Self-prime first coats 0OJ 200L, 201L, 202L, 203L dried normally.

2, All other solfeprime first coats blistered after stenderd 40 hour
air-drying plus two hours UsV. arc cabinet. All were repeatede

3, 0J 204L, 205L, 206L, 207L gave the same trouble on repent, ofter
pre-drying of tho wood, and only 1 hour erc treatment, These ware
ropeated a seoond time.

4y All the poor-drying samples were finally O.K. when dried 3 to ¢
days without arc treatment.

It appesared that these styrene paints tended to surface-dry, trap
solvent and blister when ertificially dried. The schedule did not permit
the testing of this phenomenon in exaotly the same manner for eash paint,
but the evidence indicates thnt ell the styrene-oontaining peints have
the tendenoys

Basio Formula

0J_200L, Rox 471 WP Gloss White, 7/29/47

Pounds Gallons Material
290 20 F
134 1403
480 412
70 _ 18
1/4 (12)w
25-3/8 (2)
19 (48)Drum
5/8 (543)
1-3/4 (4230
1/2 (4232
. 19 (348)
4 (141)
Ao Woa 15,06

JWC:1s

0007-SWP-045856
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Je We Chapin
July 13, 1950

Finsl Report on Exposiires 12059-65, 12285¢

Rot Tests of Wood Using Sheoisl Preservetive Agents RN

i
3

Purpose

G 21350

To test several ﬁtngioida-fl preparations, both alone and in
alumimm paints, as to their eotusl effectivensss in preserving wood
agoingt rotting, The copper oampouhds involved arc naphthenatess

R

Preparation and Togting

The meterials listed below wore preporoed and appliod to strips

of yollow pine approximabely 24 x 2-3/¢4 x 3/8 inohes, The entire langth
was trushed with tho primépior olear preservative, then tho bottem 4"
was pointod with pogular-Reéx 471 SWP Gloss White« This was to cheok
whéthar thers was any blooding of the preservative threugh o white
paints’:-Also, it allows a tost of both primer only and primer plus finish

-~ . ocoathon-the some picte of woods Séven days ‘of drying werc allowod be=

; twoon coats. LA :

ood upright in tho ground, only 2 to 3 inches
baiy Milorgenite was workod in argund eash to
prometiiietsy,” “Tha. 18Byore. romovod ‘recontly after 2-1/2 yonrs turinl,
ThoyWili7bo. £iled for at-Ig&ét ono yoar.

-abova :the
SR

R SR b ons ot 2=)72 Yonrs
N N > -

YN
X ¢,

63 g
: 2 A - Buried portion ontirely
Paigt,R&g.* . rotted awny

Rox ‘23015°plus Op4 1bay  ~-  Robted sericusly (embire
2062 dry por gals turied portion), no.strength
B 1of%, Dut‘still in one-pheve

= «Good g rnmepatm:lng to .
floke-off, Inoipient rotting,
Rex 471 intact

0007-SWP-045857

0007-SWP-000115230
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Panel Noa Descripticn OJ Noo
12063C Maodex 8% Cu-Proservas 291L
tive
64 2,2% Macdex Cu added 303L
to paint similar to
289L
65 No primer. Rex 471 -
only
Pestroy Penta -

12285C

5% pentaohlorophenol

Woed looks as
Rex 471 intact

Very good.
goDd 0s NOW,e

Entirely rotted away

Same wood left, but fotting
almost oomplote

Fairas More rotting than on
290L, but wood still quite
strongs Rex 471 inteot.

*0nly primer or pregervative is listed; each panel alsc has a
sgotion of Rex 471e

nRay-No-llold pasto aantaina copper mphthemto. samo material as

in "RNuodex 8% coppar,

—

but psroentege is not lmomu

We have’'no positive explamtion of the pocr showing of

0J 303L, oopper added %o nlumimm paste, which thecretically
should de oguivalent or at least similer to Rey~No=Molde
Howover; there are two logioal pouibn:ltiacx {a) the-

loafing of the alumimm
abearbeddnto the wood; : Y]

mch highsr-in ocpper-oontent-ar may’ be.
Yo overome the. possible difficulty in (

vgﬁiﬁﬂi processed

0007-SWP-045858

0007-SWP-000115231
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Formalaes Involved

#15 Rondy Mixod Alumimm Paint #15 Roady Mixad Aluwmimum Print
$ 4/10 pounda 2052 « 23015 Card No, 12 - #23015
Pounda Gallons Moterial Pounds Gellons Materinl
40 2052 137 1576

100 Rex 23015 14=1/4 (34segx,
50-1/4 (2963)L

_ 23.3/4 5345)

1 42323

1/2 (1767

4 (377)

Total Wa/Cale - 8400
Gutput - 100

(Somplos furnished by EeCe Hang)

. Aluninum Primer using Naodex Alumime Primor mede with Std,
Gopper CV 39 - 303 L ﬁGO poste - OJ 289 L
Pounds Galloéa_ Material Pounds Gallons Koterial
216 Mucdex ICopper 8% 32 oge 8tde #30 Paato :
200 8td. $#30 Pasto 128 cv 39

76 - CV-39%

-

Al\mimm Primar nnde wii;b Rey-llodlold lfuodco: Ooppu' Proaemtiva Gouting

QJ 280 L . 0J 2981 L
. Pounds * Gallons Matorianl DPounds gollons ¥nterinl +
52 wt.oz. ReysNo=Mold 29 Nuodezz )copper 74
. - 386 2
128 1q.ozs OV 39 1/2 (4092).

36 (348)

¢ OV 38-1g.a:long oil’ Mlimud—?claicol 1iquid,
based:cn: (zeme ahd (48)¢ : l

0007-swpr-045859
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Photopraph After 2-1/2 Yocrs Burial

Photo No. Pansl Noe Motorinl
1l 12059C Rex 23015 Alumimum Paint
2 60 Ditto, plus Q.4 1lbs, 3062 dry por gols
. 3 61 #30 Al. paste plus CV 39
4 62 Rey-No-Mold Al. paste plus CV 39
5 63 Miodex 8% oopper presorvativo
6 64 Seme added %o paint similer to #3
7 65 No troatmont
8 12285 Pestroy Ponte, 5% pontachlcorophonol
JWC:ls Je We CHAPIN
Sent to:
KRB(Attn. ECH)  JCW RGL  HIB
ABH JG ERH DR
ETF DFH WRC
SFC IFK MAH
JRC HES

0007-SWP-045860
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Paint Research Dept.
September 24, 1962

Progress Report on Exposures 15836-72 C, ¥

Titenium Pigment Corporaticn Cooperative Series (1951)

\qff

7~

To ocompare exposure results on white and tinted house paints, planned
as an extension of a previous series, with special emphasis on comparison of
results at our locations with those at Sayville, New York.

Paints Tested

- Group 1 -~ Pme Resisting House Paints

Paint Nos TiO2 Varistion
RB 3328 Titanox A/AA 50/50 blend
RB 3329 Titanox AA
_ RB 33%0 Titanox A/RANC 75/25 blend
. RB 3331 Titanox A/RCHT 50/50 blend
(‘\_' Group 2 -- Lead Containing Gloss Wwhite
' Paint No. Ti0, Variation
BB 3299 Titenox A
RB 3300 Titanox A/AA 50/50 blend
RB 3301 Titanox A/RANC B2/18 blend
RB 3302 Titanox A/RCHT 50/50 blend

Paillt "0-
BB Y
"' BB 3504 Y
‘BB 8305 Y
RE.3306 Y

Pa.int Ko.

RB,S305 0
R3304 G

" RE 3306 G

Group_ 3 ==~ Lead containing tint - Coloninl Yullo-

Ti0o = extendar

T4tanox mc l(g ailioahe
Titanox:BC - Mg silioate
Titanox BANC = Ca ocarbonate
Titanox RC - Ca carbonate

roup 4 -~ lead oontaining tint - Gray

Ti0p = extender

3305 G

Titanox RANC = Mg silicate
Titanox RC = Mg siliocats
Titanox RARC - Ca carbonate
Titanox RC = Ca carbonate

P
ik
B

0007-SWP-045861
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Group 5 = T.P. Co. White House Paints:

Paint No.

1527-1 10% TxA MO-10% TxRA-38.5% PbZn-15.7% BOWL-26.8% Lsb.
1527=2 104 TxA MO-10% TxRA 10~38,5% PbZn=15.7% BCWL=25.8% Asb.
© 15273 20% Tx A168 LO0-38.5% PoZn~15.T% BCWL=25.8% Asb.
1627-4 The same paint 2s Ko, 2 with sll the lead being
replaced by 45X on a volume basis.
1527-5 7.5% TxA MO-7.5% TxRA 1;-34,6% PbZn-14.7% BCNL=35.7% Asb.
1527-6 36% TXRCHT-10%4 TxA MO-50% PbZn-5% Asbo
1627-7 The aame paint as No. 6 with all the lead replaced by
46X on a volume basis.
1527-8 26% mm-hs% TxA NO=-36% FbZn-32.5% Asb.
1527-9 15% TxA 168 LO-10% TxRA 10-35% Zn0-20% Asb.=
N 20% Caloium Carbonate.
(‘-7: . 1527-10 35% TxRCHT-10% TxA MO-35% Zn0-20% Asbe

Sroup 6 - T.P. Co. Tint Bases (Gray)
1527-11 15% TxRANC-38% Zn0-13% 45X-36% Calcium carbonate

1627-12 12% TXRANC-36% Zn0-53% Caloiwm Carbonate

1627-18 53K IXRC-34.6% Zn0 12.5% Basic Lead Silicate 46X
1627-14 20% TxRC-25% Zn0-10% 45X-45% Calcium Carbonate

. 1627-16 Primer 60% TxRC-20% BOWL-20% Asb. in usual dehydrated
i castor oil-linssed-ester gum vehicle at a PVC of 40%

1527-16 Primer ~ 65% TxRC-35% Asbestine in usual vehicle

0007-SWP-045862

0007-SWP-000115235
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Preparation and Exposure

-,

The paints are tasted on ocedar bsvel siding as followsaz

a. The left 1/3 of sach panel a control using house paint undercoater
plus SWP Gloss White or the appropriate SWP tint.

b, The center 1/3 of sach panel a test topcoat over undercoater.
(Undercoater for SWP groups is Rex 450, ¥or T.P. Co. groups
it iIs their #1527-15; but see also special T.P. Co. primer at
end of list).

c. The right 1/3 of sach panel the same test as the conter 1/3 but
solf-primed work.

d. PFirot coats at 450 sq. ft. per gallon, topcoats at 550.

: The penels have been sxposed 12 months at Miami, Florida, vertical
south, and 14 months at Chicago, north end gouth vertical,

Summary of Results

There is no serious film failure on any system as yst, but gome
syctem should be mentioned as unsatisfaetory because of dirt colleotian,
mildew or yellow ocast. However, since Chicage and Florida results do not
verify sach other in certain cases, we prefer at this stage to make only a
fow goneral statements, all of which are swjeot to emendment as the sxposure
progresses. . Mcre detailed camparisons may be msde by comparing the attached
roedings ‘{tem by item. Some general statements are:

1o Poor performance over #1627-15 primer. This is generally in
the form of miorosoopic oheoking, which is much less on the
lf-'primod seotieng. However, a number of self-primed tests
:1 w more’ dir'b “thanthe ‘special-primed. .

20 Rutilo ye11o-4ng of ‘grays where titanim caloiwm pigment is _
'M‘bh ‘oaloium osrbonate extendera.

vile yellowing ‘of titenium ealoiwm paints more evident in
lsul'-frae then 4n lead-containing paints.

4 Dirt collection more noticeable with lead-free than with
lead-containing paints, also with the larger smounte of

. Eutile type pignents.

6. -Control of golor.in .tints all quite satisfactory except for
P!‘itmoz Rc-onl. ;u oarbonato oabinations.

¢ SN

0007-SWP-045863
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Examination Results

Bxamination st 12 Montha, Florida

Panel
No. Degoription RB No. Chalk Check Fade Dirt Gen. App.
Guide Rex 450 plus Rex 471 reg. -
15835F All 1403, left 1/3 3299 6 10 8 8
Dirt mostly mildew
SWP FPume Resisting
36 Rex 436, 50/50 3328 5 10 5 6
, AA
36-2 "2's" all gelf- 3328 6 10 5 6
primed, otherwiss -
as 36
37 Al T™x AA 3329 5 10 s 6
37-2  self-primed 3329 8 10 6 6
38 75/25 TxA/RANC 3330 7 10 4 5
38-2 self-primed 3330 7 i0 4 5
39 60/50 TxA/RCHT 3331 8 10 . 5 6
38=2 -self-primed 35331 8 10 5 6
Sl?" Gloss White
15840 Rex 471 as guide 3299 b 10 7 7
40-2  self-primed 3299 5 10 7 7
4 50/50 TxA/AA 5300 6 10 8 8
v 3300 5 10 8 8
5V 5501 4 10 8 8
42-2. solf-primed 5201 4 10 8 8
723" 50/80 Txa/RCET 3302 6 10 8 8
43-2  self-primed 3302 6 10 8 8
SWP Colonial Yellow
Guide Reg. 450, white
18844? Rex 466 rog. 3503Y 9 10 5 6-6 5-6
X ogi'n;sr 1/3 3505y 9 v 5 4 4
jd%s' - 3308Y 9 9m 5 4 4
PAGeY: 1 3304Y 8 10 ] 4 4
TR
- 7746=2  gelf-primed $304Y 8 8m 5 4 4
0007-SWP-045864
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" "Panel ’
/ N Noo Desoription RB Koo Chalk Cheok Fade Dirt Gen. App.
15847  RANC/566 3305Y 9 10 4 5 5
47-2 gelf-primed 3305Y 9 om 4 5 5
48  RC/566 3306Y 8 6m 4 5 5
" 48-2 self-primed 3306Y 8 m 4 5 5
SWP Westchester Gray
Guide _ Rex 450 white, plus
15849¥% 477, left 1/3 33036 9 10 5 56 56
=% $0- Same but center 35036 8 10 & 5 B
{RANC = 20 dry)
§0-2 sslf-primed 33036 8 10 5 4 4
51 RG/20 33046 7 10 4 5 5
i §1=2. self-primed 304G 7 8an 4 4 4
52 RANG/S66 3305@ 8 10 4 4 4
et §2-2 self-primed 33066 8 Sm 5 3 "3
( §5 RG/566 35066 8 ém 5 3 3
53-2 gself-primed 33066 8 5m 5 3 3
] _ Guide
Guide as 16836, but T.P.'s ' dirt
15854F reg. primer 1527-15 3299 - 8 T=Sm e - 3-5
(left $ center parts
7 8ll this primer) :
...86 T.Po white with 10 6 3 3
ST T e A-MOTRES
”j55-2 aelfhprimnd 10 13 4 4
86 MIO/RA-10 1627-2 T 10 5 4 4
§6-2 se1f-primed 212 6 10 - 5 s 4
57 Tx A168-10 15273 5 10 5 3 3
§7-2 self-primed 1527-3 5 10 5 4 a
88  As 15858 but. 45X 1527-4.4 '8 10 4 5 5
. 582 ;olt-prhed C1627-47. . B 10 a 5 5
e ""59 ,_A-uo/m’it)'mnt 18276 & fm 3 4 .
. tf “lead+zine changes
A :59-2. 881 f-prined 1527-5 6 &m 3 4 4

0007-5WP-045865
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Panel Guide Gene.
Noo Degoription RB No. Chalk Cheok Fade Dirt Dirt  App.
15860 RCHT/A-MO 1627-6 5 5 4 5 5
. : part n*
6(_)—2 self-primed 1527-6 ) Bm 4 S ]
61 As 60, but 45X 1527-7 5 5m 3 5 5
61-2 self-primed 1627-7 5 10 3 4 4
62 As 60, but more 1527-8 5 6a 3 4 4
extender -~
62-2 self-primed 1527-8 5 om 3 4 4
63 A188-10 and Ra-10 1527-3 10 10 4 2 2
63-2  self-primed 1627-9 10 10 4 2 z
64 RCHT/A-MD 1527-10 10 Tuss s 3 3
64-2 self-primed’ 1527-10 10 Tmew 5 s 3
TePo- Coo Tints, Gray
Guide As *9. but ToPe Co. RB
15866F Primer 3503G 8 10 5 4-5
66 T.P. Special P 9 9m 7 5 4 5
RANG/46X/Ca COg 1527-11 .
66-2 ‘self-primed 1527-11 9 10 7 5 3 4
67 RANG/Zn0/Ca CUg 1527-12 10 9m 7 5 3 4
67-2. ' self-primed - 1627-12 10 10 7 5 s 4
68  RG/Zn0/45X 152718 9 om 8 5 5 5
682 .self-primed 1627-18 9 10 6 5 4 4
e e ]
69  RG/Zn0/45X/Ca COy 1527-14. 10 - 7 5 ] 4
69-2 self-primed 10 e 7 5 2 s

1627-14

*Seems to be alight miecrosoopie oracking omn 15860%.

Bntini gib

Ingeconsgloss. (actually only a alight sheen at this
tage Hargomitted ‘for laock of space.

0007-SWP-045866
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Panel Guide Gen,
No. Degoription RB No. chalk  Check Fads Dirt Dirt  App.
T.P. White with Speoial Primer
Guide &s before, but " RB
15870F T.P. Speoial Primer 3299 5 10 6
which 1s 65/35
RC/Asbestine P
71  As 15863, but 1627-9 9 10 6 4 4
spécs. pra
T1=2 self-primed 1527-9 9 10 6 3 3
72 As 15864, but 1527-10 9 8m — 6 4 4
SpeC. pre.
72«2 eelf-primed 1527-10 9 10 6 & 3

0007~SWP-045867
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Examination at 14 Nonths, Chloago

Panel SOUTH Gen. NORTH Gen.
No. RB No,  Chalk Fade Dirt App.  Chalk Fade Dirt  App.

Guide '

15835¢ 3299 5 8 8 5 7 7
36 3328 5 8 8 6 7 7
36-2 3328 5 8 8 6 8 8
37 3329 5 8 8 6 7 7
37-2 3329 5 8 8 & 7 7
38 3330 6 8 8 7 7 7
38-2 3330 6 B 8 7 8 8
39 3331 6 6 6 7 4 4
39-2 3331 6 6 8 7 5 5
40 3299 5 8 8 3 7 7
40-2 3299 5 8 8 7 7 7
a1 3300 6 7 7 6 6 6
41-2 3300 6 7 7 6 7 7
42 3301 8 7 7 8 6 6
42-2 3301 5 8 8 5 7 7
4 3302 5 7 v 6 6 6
43-2 3302 4 7 7 5 6 6
4 33037 6 1 8 5 6 6 4 4
45  3303Y 8 $ 6 8 é 8 4 4
45-2 3303y ] 4 6 5 5 5 4 4
46 3304Y 6 6 6 6 6 7 s 4
46-2 3304y 6 5 6 6 5 8 s 4
AT - 3305Y 6 6 6 6 6 7 3 4
47-2 $30SY 6 5 7 6 6 6 ] 4

0007-sWwp-045868
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RN

)
i ;. Panel SOUTH Gon. NORTH Gen.
= Ros RB HNo« - Chalk Fade Dirt App. Chalk Pade Dirt App.
K 15848 3306 7 35 s " 7 4 2 3
48-2 3306Y 6 3 5 4 6 4 2 3
£ 33030 6 5 7 6 6 5 5 5
50  3303C 6 6 7 6 6 5 5 5
50-2 33056 5 I ¢ 6 6 5 5 5
51 33046 6 6 6 & 6 6 4 4
51-2 33045 5 5 7 6. g 6 4 4
52  3308G 7 6 6 6 7 6 3 4
52-2 33060 6 5 7 6 7 6 3 s
55  3306G 7 4 4 4 7 6 2 3
. 63-2 3066 - 6 4 5 4 7 6 2 3
O 54 3299 5 B 8 5 7 7
' ‘55  1627-1 6 7 7 6 6 6
55-2 1627-1 6 7 7 6 6 6
56  1827-2 6 7 7 6 6 5 B
56-2 1627-2 5 7 7 6 ] 5 ;&,
57 ' -1627-3 5 8 8 7 7
s7-2 1627-3 6 e 8 5 5 8
,. g8 1627-4 6 7 7 8 s 6 -
! 68-2 1527-4 6 7 7 8 6 6 )
69  1627-6 8 7 7 7 8 6
69-2 1527-5 6 8 8 7 7 7
6  1527-6 4 6 6 6 a 4
e 60<2 .:;é’.'s'ﬁ'-s 4 7 7 5 4 "
B Y 162747 5 6 6 6 4 "
61~-2 1627-7 5 ’ 7 7 8 4 4

0007-sWP-045869
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Panel SQUTE Gen. NORTH Gen.
Noo RB No. Chalk Fade Dirt  App. Chalk Fade Dirt  App.
15862  1527-8 7 7 7 7 6 6
62-2 1627-8 7 8 8 7 8 6
63  1527-9 6 6 6 6 4 4
63-2 1527-9 6 7 7 8 5 5
64  1527-10 5 8 6 6 4 4
64-2 1527-10 5 7 7 —6 5 5
RB ,
65  3303G B 5 7 6 6 5 5 5
TP
66 . 1527-11 7 8 5 5 7 7 4 4
66-2 1527-11 7 5 6 5 7 6 4 5
67  1527-12 7 6 5 5 8 8 3 4
67-2 1627-12 7 5 8 5 8 7 4 4
Y
‘ 68  1527-13 6 5 6 5 7 5 3 2
C 68-2 1527-18 8 4 7 5 6 4 4 3
¥ . '
, 69  1527-1% 9 Q. 4 4 ) 8 2 3
89-2 1527-14 9 6 5 5 9 7 s 4
RB
70 3299 5 8 8 6 7 7
71.. 1627-9 § ‘e 6 8 5 5
71-2 - 1627-9 5 7 7 6 6
TR 1527-10 4 6 6 5 5 5
/

{ 72-2 '1627-10 4 7 7 5 5 5

Ko checking or cracking on any Chicago panels. Ratings on
erosion, which are all "10" on tints and vary from 7 to § on
whites, ere being -amitted for leck of speoe. It is comoeded
_that these ratings may be of value, but erosion is not a
factor in generalisppearance st this time.

000)7-SWP-045870
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~Formulas Involved

SWP Underocoater - Rex 450 - RB 3322 Tint Base - BB 2306
Founds Gallons Material Pounds '~ Gallons Material
100 2077 , 40 412
250 20 : 325 2140 Titeanox RC
240 511 230 566
120 18
142 2174 /2 (s094)
3 547 32-1/2 (2)
19 {310)
3/4 {s094)
28 (2) - 1-1/4 (s01)
14-1/2 (310) 3/4 (543)
4 (141)
4- (141) 1 (5027)
1-1/2 €901) .
1-1/2 (54%) We./Galo - A 15,16
25 (348) ~ Viscosity 33" @ 75 deg. on #3
" Wt./Gale — T 13.73 - A 13.80
‘Viscosity 19" @ 75 deg. on #5
. ‘ .
s "\‘ )
(\‘\ Tint Base - RB 3805 Tint Base = RB 3304
- Gallons Haterial Pounds Gallons Material
412 _ 440 a2z
1004 Titanox RA KC 325 2140 _Ti:tanox Re
566 200 20
. Y2 {s084) = 12 (5094)
52-1/2 {2) 32-1/2 (2)
' 19 {s10) 19 (s10)
- : 1=1/4 -  ¢s01 1-1/4 (9013
Tleia %4 25_433 3/4 (543
D 4 . (141) 4 (141)
o . e (s027) 13 (543)
N Weo/Gale « T 14.65 - A 14.61 Wt./Gale = T 15.00 = A 15.02
‘Visoosity 25" @ 75 deg. on #S Visoosity 37® @ 75 deg. on #3

0007--SWP-045871
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- Tint Base - RB 3303
Pound 5 Gallons Material
440 412
137 1004 - Titanox RA NC
326 20
/2 (s094)
32-1/2 (2)
19 (310)
1-1/4 (go1)
3/4 {543)
4 (141)
17 (s5027)

Wt./Gal. = T 14.38 - A 14.31
Viscosity 22" @ 76 deg. on #3

SWP Gloss Whits - BB 3301

Gallons

(.\f Pounds Material
j . —
-7 %0 1004 - Titanox BA NC
140 1403 - Titanox A
200 412
200 1424
326 20
(2)
e o)
S iy a0y
~.5/8 (5as)
,(1413
. (348
[ Weo/Gals = ¥

Viscosity 21" "8 75 dege. on #3

SWP Gloss Fhite - RB 3302 -

Pound s Gallons Material
250 20
178 N 2132 - Titanox RC BT
100 1403 - Titanox A
200 412
200 1424
32-1/2 (2)
19 {310)
- 1-3/4 (901)
5/8 {543)
4 {141)
15-3/4 (348}

Wio/Gale = T 14.46 = A 14.50
Viscosity 26™ @ 75 deg. on #3

SWP Gloss White - RB 3300

Pounds Gallone Ngterial
88 1403 = Titanox A
85 2030 - Titanox AA
200 412
200 1424
325 20
32-1/2 {2)
19 {310)
1-3/4 (901)
- 5/8 {543)
4 (141)
16-3/4 (z48)

We./Gale - T 14.26 - A 14.30
Visoosity 25% @ 75 deg. on #3

0007-swpP-045872
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SWP Gloss whits - RB 3299

Pounds Gallons Material
170 1408 - Titanox A
200 412
200 1424
525 20
32-1/2 (2}
19 (310)
1-3/4 €901)
5/8 (543)
4 (141)
16-3/4 (s48)

Wt./Gal. = T 14.25 - A 14.31
Viscosity 25" @ 75 deg. on #3

- -13-

Fume Registing White - RB 3328

Pounds Gallons Material
100 1403 - Titanox &
100 2030 - Titanox AA
290 ~2059
288 20
32-1/2 (2)
19 (310)
3 5096}
- 1-1/2 (543)
2 (2221)
1-1/4 (2236)
4 (141)
14-1/4 (348)
4 {348)

'bo/Gﬂla - T 13.29 - A 13.33
Viscosity 42" @ 75 deg. on #3

Pme Basisting White - BR 3330

Pounds

Gallons

Haterial

126
42
290

1405 = Titanox A
1004 - Titanox RA NC
2059

314 20

SO

s
1-1/2
2
1-1/4
4
14-1/4

Wt./Gal. - T 13.22 = A 13.23
Visoosity 41" @ 75 deg. on #3
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Fume Resisting White - RB 3329

Pounds Gallons Material
290 2059
288 20
200 - 2030 - Titenox AA )

32-1/2 (2)

19 (310)
3 (5096)
1-1/2 (543)
2 €2231)
lel/4 (2236)
a (141

14-1/4 (348)
3 (348)

Wt./Gale = T 13.29 - A 13.31
Viscosity 41" O 75 deg. on #3

Yune Resisting White - RB 3351

Pound s Gallons Material

290 2059
112 20
75 1989 .
246 2132 = Titanox RC HT
74 1403 - Titanmox A
$2-1/2 (2)
19 {310)-
5 (5096)
1-1/2 (543)
e 2 (2231)
1-1/4 %z‘z‘se)
141)

1
14-1/4 (s48)

Weo/Gale = T 13.48 - & 13.46
Visoosity 32" @ 75 deg. on #3
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Inspection Trip
Exposures - Titenium Pigment Corporation
National Lead Company
dn Pont-Pigment Diviaion

Gener Statement

T T T T TTTTTTTTTT T on June & RE. E. W, Fazig mid the writerimepected the panel

exposures of the Titanium-Pigment Corporation and the Hational Lead Company
at Sayville, Long Island; New York, and on June 27_the panel tests and some
house tests of the du Pont Pigmeat Division at Newport and ¥ilmington,
Delawares; Due to the terrific heat end high humidity our inspectione neces-
gsarily were very vrestricted and only-limited notes were made.

" Most of the ganersl statements made in our 1951 inspection report

st111 hold and nced not be repeated:here, Supplementary ‘remarics-would includes

1. TPC reported that some sntimony oxide would increase the chalk resist-
ance of thelr so-called *naon-chalking® rutile Ti0, Titanox RANC.
We did not see these panels.

2. du Pont statad that alkaline environment-favored "rutile yellowing®
© and- 'uma calciun carbonats: mist be used in-whites with cares They
© sald ‘even: anatase Ti<Pure ¥F can-be made to- yellow; -TPC said Titaox
_ RCHT can abmr yellvwing but leaa ﬂum Titanox -RA-10 MO.

%5 41 Pont-is pmmoti.ng the:i.r 1mr ‘sinc oxide = celciwm carbonate paints
©  for both vhitea and t:l.nts even more actively “thén -in previous years,

4, Basic Si1i te White Lead 45 X seams to be sati.sfwhory as a
Lo reactivre 1and pclgnant.o

- I.emi-zinc freev Btain-resistant pa.i.uts euntlma o Teceive a

Ihj.ﬂ aer.l,_e_a, oot ai“s_ta nt a _group of paints selected by T?C end-S-¥
for cooperybive /eifoiiie o} o‘llyw‘#heﬁwvgﬁnfomuve .cooperative series
;nﬂdm 3 1950,/ THa ey t6e; ~'gp;h’oupoaad in June; 1951 at Sayville

t

-IM" Trans
[

B3 3 H:v ‘special reports no detatls need be
“aTe in good comdition at all lecations:

'&f‘bﬂ‘l"mo'raarp mept*t.hat at Sayv.llla the lead convaining whives with

82/18  T4tinox A/Titanox RANC end 50/50 Titmox A/Titanox RCGHT are slightly

agreyon-the morth, with sime mildew, The S<¥ btuff end grey tint controls.
~shov mdmat nore fa.d.i.ng than ia desirable.
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{(b) White House Peints C 086 - 097. Exposed February, 1952.

This series covers comparisomg of the 50% ritile titanium calcium
pignent Titanox RCHT and the new 50% pigment Titanox C 50, Obviously, the
exposures had not progressed far enough in Sayville tc make it worth while
to discuss detaills. However, it is worth noting that the Florida set has
started to chalk and so far ¢ 50 is chalking less than REHT.

(c) 1950 Commercial White House Peints, Exposed June, 1950.

This series includes a number of nationally distributed house
paints as well as standard type paints such as lead-in-oil, 80/30/10 bCVL/
zinc oxide/extender, 50/50 titanium magnesium/leaded zinc, and-15.8/13.7/
55.5/17 Titanox A/Titanox AA/leaded zinc/extemder. The lead-in-oil has
cleaned up fairly well on the south tut the north panel is grey:. The
60/30/10 paint is fairly clean on the south but is showing spotly clesn-up
on the north., The other two pattemm formulas psrform like the commerciszl

milti-pigaent paints,

Anong the cemmercial paints S-W 471 Gloss Yhite shows a tendency
to crack along the edge of the beval siding: It was chalking at the same
rate as Lowe Brothers' High Stendard 528 White on the south hut was a trifle
vhiter and chalking a trifls faster than the 328 Vhite on the north. -Devoe's
547 ¥hite had an obviously grey cast on the south and was-definitely grey on
the north., Patterson-Sargent £Z18 was aleo definitely grey in-cast: It is
known that they use Titanox BA; which is too chelk resistant for-a white.
No special notes were made on National Lead, dn Pont, Vard, Sears, or
qum m‘mc

(d) 1948 Comervial White House Paigts, Exposed June, 1948,

A series semewhat zimilar to {c), now 4 years old. As noted in
previous reports, SUP is showing a fine checking pattem on the south ut
is 0.K. on the north. Lead-in-eil (3 coats as in case of all tut the ome
ooat house paints) is almsst down to bere wood en the south, with little
paint léft ovemn .on the northy - Pittsurghts 1«54 ¥hite looks very nive on
the south, vhile National Lead's 10 smd 110 ¥hites lock good both south
and north. Again, Devoe's 547 Fhite locks grey on the north and their
One Coat House Paint (over TPC's zincless primer) is checking on the south
and looks grey and is mildewed on the north,

In another series put out in June, 1950, one ¢oat over primer,
the Dewoe plguemtation of 856%8:.710,/67:5% titenium caledum/24% zinc oxide
looks. grey .on: the north. A related-compoaition of 8.5% Ti0,/61.% titanium
sini/50: 2% sine oxide looks better, :
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(e) 1949 White Houee Paints. Expcsed Jamiary, 1549,

The first group in this fest carries 20% 4itanium oxide, 35% leaded
zine, 15% BOWL and 30% magnesium silicate. The second group is similar tut
the 15% BCML is eliminated and the leaded zinc increased to S0, WVhem the
T40; 1s all anatase Titanox A the paints stay white Wi tend loward fine check-
ing snd cracking on the south. If the 20% of Til, is divided equally between
A snd RANC the durability is improved but chalking i§ retardsd too much and
the paint becomes grey snd mildews:. In gemeral, the removal of BOWL and in-
creased leaded zinc decreases dirt collection.

(£) 1948 White Aouge Paints. Exposed June, 1948,

The original pignentation of 50% Titanox RCET/50% leaded zinc col-
lected too much dirt, tut cleap-up wus improved by the use of 5% Titamox A.
" When the pigmentation was revised to 503 Titanox RCHT/40% leaded zinc/10% mag-
nesiup ailicate the paint becsme prone to mildew. And again this tendency
wag reduced by the use of §F Titanox A. (In the writer‘'s opinion this still
is not enough Titenox A, as proven by ocur Chicago north exposmures.) The gemeral
" appearmnce of the paints at S5 PVC with a 258 Z, bodied oil vehlalse is better
then at 29% PVC with 6% Z5 bodied oil. When the leaded zinc is replaced by
lsad-free zinc oxide in a fume resisting pigmentation the higher PVC paints
are less critical as to behavior whem the zine oxide is reduced and extender

increased. . ,

In another 1948 series the Titanox A was increased and RCHT decreased,
aftor which the zinc oxide was reduced successively ty lowering the leaded zinc
or zinc oxide, and extender was incressed; as follows:

(1) 5% Titanox RCHT/108 Yitanox A/45% leaded zinc/10f Mg silicate
(2) 55% Titanox RCHY/10% Titanox A/40% leaded z'inc/15$ Mg asllicate
(5) - 85% Titanox RCHT/10% Titmox 1/502 zine oxide/25% Mg milicate
(4) 355% Titanox RCAT/10% Titanox A/25% zinc oxide/30% Mg silicate

These paints were all at 35% FVC wdth 4-1/4 pounds of oil per gallom,
with 253 Z; wdied linseed. All the paints looked better than the series
deacribed in the previous paragraph, dne to the higher anatase Ti0; comtent.
Dirt collection and wildew increased on the north, going from (1) to (4).

Lcad 8. te Housge Exposed June, 1848,

Thigsa *pdntsvmdoscrlbedi.ntlnmm report ov page 10. The 15% -
-IISB sz leaded xinc/16.7% BCUL/50.8% Mg silicate paint was compared
with a-almilar paint in vhich all the lead (sulfate and carbomate) was replaced
with an equal volume of 45 X basic silicate white load. The paints were made
up at both 29 and 53 PVC, All of the paints are still performing well, with
- less cracking when basic silicate 1s used.
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Another group involves a pignentation based on 35% Titanox RCHT/
5% Titanox A/50% leaded zinc/10% Mg silicate, in which the seme wariations
were made as sbove, with the same results.

h) High Hiding House P 8, Exposed June, 1949,

These are high opacity white house paints applied one coat over a

30% Titamox RCHT/40% BCWL/30% Mg silicate primer. The TPC paint is based on

- 25% RCHY/30% Titanox AMO/15% Mg silicate (they now recommend Titanox A 158
for better color and less erosion)., Comparisons are made with Devoe's One
Coat House Paint, Glidden's Endurance Imperlal White end an unidentified one
coat house paint with a pigmentatdon of 24.5% Ti0,/34% titenium magnesium/
41.5% zinc oxide, The Dewe paint shows its usual gray cast and susceptibil-
ity to checking:; The Glidden one coat paint looks 0.K. tut shows some crazing.

- (1) Lead and Zino-free Paints,

These paints were described an pages 11 and 12 of the 1951 report.
The pignentation consists of 5 pounds of T10, per gallon, half Titanox'RA 10
and-half A 168, at 60F Ti0,/40% Mg ailicate at 555 PVG. At 1<1/2 years and
2 years the paints look good self-primed on new wood, bedng especlally clean
¢n the north and vhiter than conventlonal white house paints;, tut with some
‘evidence of mmall alit cracks on the south: In the paints with 75% alkyd,
253 Ghlorowax binder, Chlorowax 40 shows less chalk than Chlorowax 70. In
genersl, ChloTowax seens to develop chalk easily but does not advance to ero-
- slom: T10p plum extender in linpeed oil chalks quickly and advances to bad
erosion - this is retarded if part of the oil is replaced with Chlorowax,
 Thase non-reactive pignent paints muat be protected with fumgicides, md
;i":: great pq:ud :vhen used to repaint conventiomal zinc containing house

] _xs\gn?m s, Exposed June, 1860..

. a mosopdnta ‘are based on a plgnemtation of 208 Titanox A 188/
55% zino oxide/22.5% Mg milicate/22.5f calcium carbonate. The binders and

{' PYC*s were varied as follows:

o 4[4

84% Refined Linseed - 8% 2, Linseed 29%
75% .- - 258 " 33
50% " - 50% * - 208 Mg 011 85
75% w - 25% Z; Drisoy 33
455 . - 50% Refined Soya - 26% Z, Linseed 35
458 - ~ 50% Drisoy - 258 Z; Linseed 33
45% - -%% " - 256 7; Drisoy 33
33

76%%  Dxiegy - 25% Z, Driacy
At the presmt time (two years' expomure) all these paints are in
good conditiot emd quite aimilar, even on the north.
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k) Tint Base House Paints. Expesed June, 1949
~ab 0288 £ 830

These are 29% PYC tint bases with pigoent 12% Titanox RANC/30% =zine
oxide/58% extender in the first group snd 12% Titanox RANG/S50% leaded zinc/
38% extender., The extanders were successively magnesiuvm silicate, calcium
carbonate, domestic terra alba and barytes. The leaded zinc paints show
slightly more chalk face than the lead-free group. With zinc oxide magnesium
gilicate shows slightly more fading and mildews, barytes shows falr timnt
retention and terra alba is outstanding in tint retemtion. Practically all
such color differemces disappear vhen leaded zinc is used, The same general
conclusions hold at 33% PVC,

National Lead Company ~ Sﬂ&en New York

Only a brief review was made of the Natlonal Lead and S-¥ coopera-
tive series of exposures evaluating 45 X Bagic Silicate White Lead in house
pa.’mtao These have beean described in previous reports and cover three methods
‘of substitating basic silicate and 12/88 leaded zinc for 35/65 leaded zinc in
whites, and buff and grey tintss

A. Zinec oxide veplacement by equal poundage; lsad by equal volume.
B, Maintain $5/65 lead/zinc ratio; replace on total volume.
G, ‘As B tut replace on oqual welght, adjust wolume with extemder.

As farther variations, the zinc oxide level was reduced from-the
regular.52% to 25 and 20%, and in mo special variation Az 227-55 was sab-
etitated- ror leaded zinc,

A spacial report with photegraphs is available for loan to those
interasted. In gemeral all the paints are performing well aftar 4 years

) ~of"c.xpoaiiv§~'md there are very few radical differences,

&c lead g_.gm-chmt- M 50

L’éﬁpl.ofthispiamthasbom mbmitted to us on a semi-
confidential baais for evaluation as a Tust-inhiMtive pignent. It is a

chmatd 45 I d.ueste pﬁgnnt, :lado according to onr understanding fronm
The pignent is yellow, with

B is&auoz notakpﬁurs fut cut in 1950 showed a chromated red.

1eu1 ior to red-lead in an alkyd metal primer. A basic chromated

“even bettor Panals put out in 1949 showed chromated lead
Bﬂit&fﬁ to be stlll better, aspecially whem not topcoated,

' Io will proceed with our own evaluation. Incidentally, Natiomal
Lcmi does not yrecommend 45 X for metal primers. It is fair for salt water
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On June 27 we inspected the panel exposures and a few house tesis
condasted by the du Pont Pigment Divisien at Newport and Vilmingtoa, Delaware,
As stated previously, the extreme heat made any deiailed inspection impossible.
Some valuable information was obtained regarding their specisl wmildew fence,
their fam lasy—out and the design and cost of erecting their new uilding,
vhich will be useful in planning our new Chicago exposure fam.

(a) White House Paints -

It will be recalled from the 1951 report that we were interested in
certain comparisons of various titsnium pigments in so-called "high lead,"
"low lead," and "no lead™ formilations. Details of the formulations were given
in the 1951 report. It should be kept in mind that the *high lead" formula
actually carried 58% of lead pigment, and the so-called "low lead" formla
(T4-S11) 17-1/2% lead.

Some of the earlier observations still hold. Ti-Cal at the same

Ti0; content 18 still cleaner than the paint with straight Y-CR. Dirt col-
lection 18 aggravated as the lead content is reduced or aliminated. The high

- oil paints show generally poorer appearsnce and greater differences than the

low oil paints (5.75 pounds of oil per gallon).

(b)_High Ti0, House Paints

v This group inclunded several series of exposures of varying age.
Fondementally they conzisted of paints in which the T10; content was increased
progresaively from 1.8 to 2,25 pounds of Ti0, per gallon, and straight Ti-Pure FF
compared with 50/50 tlends of FF with Y-CR, R-110 and Ti-Cal R~25., There also
were hlends of 80/20 FF ad B~610,

. The gaaeral canclusions which may be drawn froa thede serles is that
straight FF-shows the best:salf-cleensing, and that dirt collectiod on slower
chalking T10; {ypes is reduced when interxixed with FF. Self-cleansing is
inproved.ag the T40, content 19 increased. 80/20 FF/R-610 is approximately
equal to a 50/50 tlend of ¥FF/Y-CR in resistace to chalking and washing.

/=810 18 recommended for intemmix with FF to control chalking where washing
"has camped customer complaint, No evidence is available as to dengers of

yellowing. (We have our own exposures covering chalking and washing.)

{c) Two Coat Systems — Duratdlity
A top coat vi;th?' the typical Ti-Sil pigmentation of 15% Ti-Pure FF/

50% leaded- £inc/S5% Mgisilicate was exposed as two and three coat work self-
Primed. znd g¥er :four comisrTeial primers. Speclal primers included 12-1/2/45/

od- O0mIST
42 59md e NE/65 . 5/54.2/93 -Pare R-610 leaded zinoMg milicate pigmentations

S

"sndFédlerel Spscd fication primer TI-P-25 vhere R-810 was used as the Ti0,
“content,
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The conclusions after 4 and § years' exposure were about as éxpected.
Three cnats, of course, were better than twe coats apnd self-priming not as goed
as using properly formilated special primers. A high biding (2 pounds per gal-
lon) R-610 primer looks very good with a full film vhen topcoated, but naturally
its hiding power might tempt the painter to spread it toco far. The S-W 450
Undercoater 18 perfoming well. du Pont concludes that leaded zinc in the
primer sids in retarding erosion and mildew but makes the system vulneralle to
busteﬂngo -

(d) Low Zin¢ Oxide - Calcium Carbonate Paints

.du Pont is placing a lot of emphasis on this phase of their formmla-
tion and exposare work. They feel that in the presenice of alkalinity intro-
duced when celcium carbonate is used as the extender the zinc oxide content
cen be rediuced sharply below conventional levels. Typicsal pignentations under
observation may be grouped as followss

¥hite
. Lbs._per Gal. PVC
Pigmentation Ti0, Zn0 O41 £z
15/60/35 Ti-Pure FF/leeded zinc/Mg silicate 1.27 2.76 4.25  31.6
12.4/41.3/46.5 . / " /CaCOg 1,27 2.76 5.76 41.2
20.1/11/68.9 " / = [/« 1.82 0.65 3.66  43.1
17.5/41.2/4.5 » / LA 1,80 2.7 5.79 40.5
25.;/10.7/64,2 " / « [/« 2.% 0.65 35.62  43.7
16.9/35.4/49.7 . /Acicalar Znb/ * 1.40 2.76 4.05 35,5
20.7/5.7475.6 . / « /u 1.85 0.50 3.65 45.4
2.6/5/a74 /] v/ 1.92 2.7 5,95  57.8
25.8/5.5/688.7 ) / . /" 2.35 0.50 3.62 43.9

The Ti0, contemt was adjusted to hold hiding consteant as the zinc oxide
or leaded zinc was reduced, and all sabstitutions were at equal tinder remire-
ments, Series 11027 were exposed south snd north vertical on fugust 30, 1950 and
Series 11054 on -Augnst: $9,:1951.
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Wi e
PIC
Figmentatioo Lbs, Zn0/Gal. 2
15/50/ 38 Ti-Fure FF/leaded zirvc/Mg siliocate 2.76 3.6
18.8/12.7/68,5 * / v/ . 0.56 51.7
11.5/38.5/50 " / " / CcaCU, 2.76 4.8
13.1/8.8/78.1 v / . /= 0,56 47.4

These paints were exposed in Series 8627 scuth and north vertical
on March 11, 1949, Hiding power was not controlled, formlas are at equal

free binder.
Gray or Buff

PVC
Pigmentation Lbs. Zn0/Gal. _%_
12.5/45/42.5 Ti-Pure R-510/leaded zinc/Mg silicate 2.54 53.8
15,7/12.5/71.8 « / LI A 0.56 32.2
11.2/26.4/62.4 *  /Acdailar 7Zn0/ Cal0, 2.54 42,9
11.4/5.9/82.7 « / . / ° 0.56 47.4

du Pont believes that cslclum carbonate extenders may permmit a marked
rednction in the =zinc oxide or leaded zinc content of white or tinted house
pzints. We recommend camtlen in edopting sanch pigmentaticns tut some trials
wuld bs in order, One of the hig proliles would be to locate adequate supplies
of satisfactory .caluimm carbonate:;exd:to:bs sure of wnifom quality. dn Pont
has had the most experience with York Vhiting from R, B. Carroll, Inc. Evi-
dently they prefer dry gromd whiting over wet ground and- avoid precipitated
ypes. Georgia Martle's No. 10 Vhite and Thompson-feinme's No. 1 Vhite are
satisfactary so far tut test experience is more limited.

'In gmersl, ths low . sinc oxide or leaded zinc-calcimm carbonate

' painta are perfoxming well toth in whites and tints, Whereas the low zinc

oxido-magnesium ‘milicate paints show very bad mildew in both vhites smd tints
md poor tint retention; similar paints made with calcium cartonate show good
performance and good ocontrol of: ﬁntmadldw. Actually in gray tints per-
formauce is good - all ‘the wiy: from2:6 to Op ‘of sinc oxide per gallen,
while in the tuffs there 1s some increase in iildew below 1-1/2 pounds per
gallon; B11 lower:ZnOréontmtsniay beeatirely practical provided an
m::l.l.lav ﬁny.nld. nd: a8 phenyl mercury oleate is added.

Brod'r hn nggostod the following formilation for a second grade
vhite end possibtly even as an sll purpose white, since the TiO, is 2/5 Ti-Pure FF
and 1/5 R-610. A eimilar all R-610 may prove to be a first class tint base.

We are checking.
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Pounds/100 Gal. Gallons

Ti-Pure FF 1Q0 3,08
Ti-Pure R-610 50 1.43
Acicular Zn0 2272-33 150 3.20
York Whiting 850 28.78
Soya lecithin 5 0.58
Alkali Refined linseed 268 54.78
X bodied linseed —89 1n.20
24% Pb naphthenate 8.9 0.93
6% Mn naphthenate 1.2 0.15
Mineral spirits 103 15.87
1425.1 100

This formla should be watched very carefully for rutile yeallowing
as the caloium carbonate may accentuate thip temdemcy.

“e) Mildew inhibitors

. dn Pont is very high on rhanyl mercury oleate as a mildew inhibitor.
‘They belisve that 1t is much more effective than Ad-I% or our (2233) creayl
mercury naphthenste mnd since it costs less a notable saving cem be made. We
are now testing a 104 solution of the oleate which we obtalned from the du Pont
Organic Chemlicels Department. Other fungicides showing promise in their tests
are phenyl mercury salicylate and cuprous.oxide.

The inhibdtors were tested in amomts of 1/2, 2 and 5¢ ly weight
based on the totsl paint, using a 10/10/10/70 Ti-Pure FF/Ti-Pure R-610/lesded
zinc/Mg silicate lov oil paint. The comtrol is chowing bad mildew-after
1-1/2 years' expogure. Shirlen is fair tat off-color, Copper-8 is fair at
2 md 5% ‘at color 1B poor, Cunilate #40 is ineffective, phenyl mercury eslicyl-
ate 18 effective even at 1/2f (used in concentrated polution). EBven 5% of Ad-It
18 not as effective as 1/2% of phenyl mercury cleate.

-« There were some sots of panels which were not examined due to the heat. '

Bowever; it was thought that the conclnsions dresm by du Pont might be of interest.
It should be amphacsized that we had no opportunity to confirm these conclusions.

Ardol and Drisoy show excellent perfomsnce as house paint vehicles in
exposares approaching six years. There are limited indicstions that calcium
carbonets may be a preferred extendsr for soybeen paints.
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tein resigtent paints

One group of stain resistent paints were formilated with 52/48, 40/80
and 35/65 Ti-Pure FF/Mg silicate, at a PVC of 30% in various vehicles, and
exposed in October, 1950 and March, 1951, The exposures were made with and
without phenyl mercury oleate et 0.2% by welght of the total paint as a mildew
inhibtitor. du Pont's conclusions are that considering the relatively short
exposure time Aroplaz 1271 offers most promise for lead-zine free paints of
high total solids (approximately 72.6% by volume) wifh good brushing properties.
Conaldering application characteristics, mildew inhibition, color and stain
reslstance, they recommend Asbestine § X as the most promising extemder.

(hl Elister Resistance

Considerahle detail on du Pont's blister reaistance tests and thelr
hlister test house iz availahle in the report supplied ns at the time of our
vigit, Ve did not inspect the test house on this call. Observations made
last year appesar cn pages 7 anod 8 of the 198l report.

du Pont's present observations are as followss

1. Paint compositions vary widely in blister reasistance with speclal lead-
zinc pigaant free alkyd stain reslstant type paints showing exceptionally
good perfomance as tosted on new wood.

2, 2inc oxide, maed in this work as leaded zine oxide, is detrimental o

: the adhesion characteristics of certain films as tested wnder adverse
moisture conditions., In this connection; however, a further evalustion
of the vehicle effect 18 needed.

S, Alkyd stain resistant {ype house paints can be made which will show more
pmealxﬂiwﬂunngnluhmaopdntuhmued salf-primed onm nev wod.

4. Zinc oxide, wsed in this work as leaded zine oxide, or white lead in a
pﬂar“ gserves 4o decrease the pemmeabllity of certain slkyd type top
ocoate.

5§, The application of an alkyd stain resistant type peint over a primer
or first coat which carries leaded zine oxide results in a marked
decreases in pemmeability which mgy lead to severe peeling.

6. High perweability results are in the directioh of superior hlister
resistance,

T. Itmqy %o be demnstrated that alkyd stain resistmt type paints
‘-hiehv:luutdnpmuuv md show no greater temdency -
tnud*peeling then regilayr house painte when used for repeint purposes
wunder adverse moisture conditions. Further, the actual field perform-
ance of such stain end htlister resistamt pd.nt- 18 yet to be established.
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Spatula rating - reaistance to separation of film from wood.
8 - Good 6 - Pair 4 - Poor
Dxy penels all showed good adheston.

Awverege wet adhesion Tating based on 20 readings for the
*Scotch® tape and 10 readings with the spatula.

2 = Vexy Poor

Blister Ratings:
Avg, % Effective
Blister Resistence
Noo Paint
A Regular House Peint - self-primed 52
B Paint A over Fed, Spec. TT-P-25 (Rev.) 72
Zincless Type Primer P=l -
C Paint A over a "Ti-Pure® R-610/35% Zn0/Mg Sil. 65
type primer at 33 P.V,, P=2
D Same as C with primer at 40% P.V., P-3 7L
E Alkyd Stain Resistsnt Paint I - self-primed 99
V ¥ . - . - 11 - . 100
Adhesions
Ho,
E Alkyd Stain - Reslstant Paint I
B/P-1 . - L Over Primer P-1 - Zincless
B/P-2 " - v . P-2 - vith 35 Zn0
F " - « II
Bes, £ B Ef-2 F_
Avgs $ effective blister resistace 99 88 62 100
Vet adhesion - "Scotch® tape 100 96 47 10
- Spatula 8 4.1 2.6 B
Notess
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FPemeabttlity:
Nog. Paint
A Regular house paint
E Alkyd Stain Resxistant Paint I
¥ . - " . II_.
Avg, Spedﬁc
Pemeablility
No. A E F
Sel f~primed .88 .87 1.07
Over TT-P-2bA, P4 Zinclesa .89 .62 .76
. .. Replacing lead 75 .58 .66
vith 35% Zn0, P-5
{ Note: Average of 3 readings.
Method of test — Pederation Standard 9-47
0fficial Digeat Ho. 271, 479
{August, 1547).
Cogpogitions

41158 Sbadn-Reslstant Paint I
52/48 ~*Ti-Pare® FF/Mg Silicate iu Glyptsl 2475 at 50 P.V.
. Alkyd Btain Resistant Paint IT
363/65.2-’-3"2‘%/& Silicate in Aroplaz 1271 at 50% P.V.
(1) Asbeston Sringle Peints

mrmtmmtammus-smtromm th 20% Ti-Pure
R-810 or B-110, - 80% batytes, 103 Mg silicate; 10% mica in Pliclite 8-5 plasti-
cized wi Ohlomvnx was-the'ealy composition tested which showed good per-
L W s The Pliolite paint and the Stain
alil are considered desiralle for cemnent vencer
AT widt h]y “high in- alkalinity. Standard house paints -
pRTLothance an grey or regular asbestos shingles (we do not know

hése ‘ware first weathered). Exposures of latex and vinyl emilsion
Ypepaints are in progress.

0007-swP-045886

0007-SWP-000115259



Ve only had time to examine two du Pont test bouses, with the
fallewing special comments worth notings

(§) Deamme house. This is an upper bracket house and garage in a
rural setting, Prior to 1951 the owner complained of washing of du Pont #40
White over the field stone lower wells within a year, The test peint was
applied in April, 1951 and consisted of a straight Ti-Pure R-610 white, with
1.7 pounds R-610, 4.42 pounda of leaded zinc and 2.9 pounds Nytal 300 per
gallon. Earlier this year the surface was shawing some mildew, While the
mildew has now disappearsd it would have been safer to have added a fungicide.

The houge presants a very good appearance. However, it cam
geareely be agmmed that a stralght R-610 T10; paint would solve our washing
problems; as the very clean, rural location makes diré collection no problem

at all,

(Xx) du Pont house. Thia houpe has been used for tests for several
years and sppsars in previons reports. Ths most recent test was applied in

~ November, 1950. The primers are based en Ti-Pure R-610 and include a zinc-

contalning topcoat tint base type of formula (45% leaded zinc) and a revision
of TT-P-25, which is zincless. The so-called "test paint® is conventional,
wlth half FF and helf Y-CR T10,. The speclals include two conventional lead-
fres (fume-resieting) pigmentations with FF T10;, with Azo 222-53 zinec oxide
in one instance and New Jersey's XX-505 in the other. Another special has a
pigeentation of 11.2¢ FF/11.2% Y-CR/52.7% leaded zinc/24.9% Nytal %00, in
which the Nytal was simp)y stirred in and 0.5% Rheotol was added. There is
al80 a low zino-calcium carbonate paint such as was described under du Pont (d).
The pigmentation conaists of 12.4% FF/12.4% Y-CR/10.7% leaded zinc/64.5% cal~-
elum carbonate at 45.4% PVC. This calculates out to two-thirds of a pound of
-xing oxide per gellom.

A1l of the paints are in generally grod conditiom., The low zinc

oxide - calcium carbonate paint seems cleaner than the Nytal paint, and the
regular leaded zine paint a trifle cleaner than the IX-5035 paint.

As usual, every one did their utmost to make our trip informative
sud as pleasant as it was posaible, conaidering the weather,

M. VAN LOO

Director of Paint Research
MVL:zAR .
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Paint Research Dept.
September 29, 1952

Progress Report onm Exposures 16046-16115 C,F ‘ q '

du Pont-Sherwin Williams Cooperative Sories of 1951 RO

PurEOSG

To compare outdoor exposure results at owr locations with those at
Wilnington, Delaware, ns exposed by the du Pont Pigment Division. Paints testing
varfous Ti~Pure and Ti-Cal pigments in SWP White, Colonial Yellow and Westchester
Gray were made by us. Somewhat similar formulations were made by du Pont, their
accent being mminly on variations in emounts of lead snd yinc pigments and the
use of their bodied linseed oil versus ours. These 'palnts . were interchanged and
both sets painted out and exposed by esch.

Painta Tested = o
Sherwin-Williems paints tested are as follows:
. Grouwp 1. !ﬂma Resigting House Paints
Paint No, 230y Veriation
BB '3307R Ti-Pure FE/YCR 50/50 blend
. .3308R Ti=Pure YCR
" 3309 T5-Pure F¥/R-610 76/25 blend
3310 Ti-Pure ¥¥/Ti-Cal R-27 50/50 blend

Leed Conteining Gloss White

ri-?ure !’F/YCR 50/50 blend
‘Ti-Pure F¥/R=610.82/18 blend
T-Pure’ FF/Ti-Cal R-27 50/50 blend

TiO;* ~ oxtonder

:_‘éTi-Pln‘e“R-SIO »-Mg.-s1llionte
Ti-Cal R~60 -~ Mg silicate
Ti=-Pure R-610 < Ca carbonate
.Pi=Cal R-60 - Ca carbonate
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. Group 4. mﬁCmmmMgﬁvamy

Paint Nos Pi0y =~ extender

RB 3400G Ti=-Pure R=610 - Mg silicate
RB 3402G Ti=Cal R=60 - Mg silicste
RB 3317G TiePure R=610 = Ca carbonate
RB 3403G Ti-Cal R=60 = Ca carbonate

The du Pont paints may be described as follows:

Formula Description —
TTP-25a Primer - R-610/BCWL/BSWLAg sil.
1 Ti-Pure ¥¥/35% Zn0/Mg sil.

1A ditto, but using S-W (310)
2 Ti-Pure F¥/55% Zn0/Ce Oy
Ti-Pure FP/TCR/35% Zn0/Mg sil.
Ditto, but using S-W (310)

)
ey
™

Ti-Pure ¥¥/YCR/Acic. ZnO/Mg sil.

2

44 Ditto, but using 5-W (310)

5 Stain resistant Ti-Pure ¥F/Mg sil.

'"M", el U
Dittopibitiusing S-W-(310)

B-810/A0ic. Zn0/Ca €Oz

106 Ry E 10/Acic. Zn0/Ca COz

S 1062 o;.uging- S-W (310)
- T1-Putd-R-610/Aqic. -Zn0/Ca CO3

107

1b/Gale

1.27/4.24/2.97

1.50/2,55/5.99

090/.90/4.24/2.58

096/.96/2.76/2.99

2/3.7

1.2/2.64/6,61

1.42/1.00/7,36

1.2/2,64/5.51

1.42/1,00/7,36
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Proparation and Exposure

The paints are tested on cedar bavel siding as follows:

1. The left 1/3 of each pansl a control using Rex 450 SWP Undercoeter
(with one 9xcept10n) plus SWP Gloss White or the appropriate tint.

2. The centar 1/3 of each panel Rex 450 plus & test paint.
3. The right 1/3 of each panel the test paint self-primed.

4, All prime coats spread at 450 sqg. ft. per gallom; all
topcoats at 650,

5, Our tests have besn exposed at Florids, vertical south, for 12
months end at Chicago, north and south, for 13 months.

Summary of Results

Most paints are performing well and there is no indication of film
failure except microscopic cheoking on some tints at Florida. This is a phencm-
.enon ‘which has been ocorrring on our Florida pamels for several yearsy it seems
to vary- ‘with the formulations, and -careful examination of the readings below is
suggestedu Weo would hesitate to draw any. conclusions so early but tints with
Ti=Cal 'atid calcium carbonate seem to check most at present. Also, our reguler
tints gré showing relatively bed chalk masking at Florids and dirt colls ction
on” chlcago north exposures “The du ‘Pont ‘tints seem considerably better in color
but defmltely subject to mildew at Florldae

s

: The most important thing to- report at this time is that an error
app&rantly was made in our’ paintmg- .Due -to the presence of bad mildew on the
idss.only.of several Flaridaipanelsy (16081:9¥, beginning of the du Pont
1% ‘aispecial - chec A made-and‘i afwfonnd that we oould not positively
ibhb paints actually used o 'Ehssa.,pagels. ‘Gne system was supposed to
6" TTP-26u zinoless’ “pFimer and\mighbhave soéounted ‘for the differences

~“8ince we sre'not sure of ocorrect original application, we are plan=
ning-to repeat this part of the saries, the du Pont whita paints {see R. R. Bruhn's

, letter: to Dre. Wo Go Vannoy, .Ogtober 1, 1952)e
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cxemination Results

~4n

Exemination at 12 Montha, Florida

Poral RB Guide Geno
Noo Deseription Noo Chalk CTheok Crack Fade Dirt  Dirt  Appe
Guide Rex 450«471, all F¥,
18046  Left 1/3 3401 9 10 10 we on 5=3
47  450-pr. Rex 436  3307R 8 10 10 6 6 &
50/50 FE/YCR -
48  Seme, self-primed 33C7R 8 10 10 Guide def. 6 6 7
) yellow cast. Dirt largely mildaw.
12 Rex 436, all YCR 3308R 7 10 10” 7 G 7
50  self=primed 3308R 7 10 10 7 7 g
31  25/75 R-610/¥¥ 3309 . 6 10 10 6 7 7
52 selfeprimed . 3309 6 10 10 6 8 8
§3  50/50 FE/R=27 3310 6 10 10 6 7 7
54 self-primed 3310 6 10 10 6 7 7
' 85 Rex 471, all FF. 3401 = 9 10 10 5 5 6
{as guide) .
56  self=primed 3401 9 10 10 5 8 6
§7  50/50 FE/YCR " 3312R 6 10 10 7 8 8
- §8  self-primed 3312R 6 10 10 7 8 8
" 59 82/18 ¥E/R=610 3313R 6 10 10 8 8 8
60 selfeprimed 8813 6 .0 10 10 6 N
61  50/50 FE¥/R~27 3514 6 10 10 5 8 8
62 -eelf=primed 3314 6 10 10 5 8 8
' .COloni'al. Yellow
"Guide Rex 465 over 450
16063 R-610 4 Mg sil.  3400Y 7 10 10 2 o oo 2
64 Same, oonter 3400Y. 7 10 10 2 8 8 z
65 self=primed 3409! 7 10 10 2 8 8 z
66 R=60 &:Mg §il.  3402Y 9 6 10 5 7 PR
i S L _ ' - -mildew
. 67 self-primed 3402Y 9 5t 10 5 7 3 3
- 63 R-610 4 Ca 03  3817Y 10 10 10 7 8 6 6
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Panel RB Guide Getin

Noo Description Ro. Chalk Che¢k Crack  Fada Dirt Dirt  App»
16069 self-primed 3317Y 10 10 10 6 8 7 5
70 R-60 ¢ Ca COg 3403Y 8 T 10 g 8 € 5
73  self-primed 3403Y 8 Tm 10 4 8 7 r
Chelsea Gray
16072P Rex 474 over 450 3400G T 30 10 2 e ow o
R-610, Mg sil.
73 Same, center 34006 7 10 10 2 8 . 8 2
74  Self-primed 34006 7 10 10 2 8 8 2
75 R-60 ¢ Mg sil. 34026 8 m 10 5 8 7 :
76 R-60 + Ng sil. 34026 8 Tm 10 4 8 7 4
77 R~610 + Ca Cdz 33176 9 10 10 6 7 7 6
78 R-610 + Ca Dz 33176 9 10 10 5 7 7 5
T 79 Re80 4 Ca CO;  3403¢ B B 10 5 7 6 5
(_ 80 "o 3403C 8 4n 10 4 7 8 4
du Pont Samples
16081 Guide seme as 3401 9 10 10 4-6
16046
B81FA -Same, but 3401 not listed 46
TTP-25a primer
82 FE/35% Zno/Ng # 6 10 10 4 & 6
. ' OVer-.gpec.
83 Ssme, selfepr. F-° - 6 10 10 4 i 7
84 ditto, but 1 7 10 10 4 6 6
. over 4850
85 Selfeprimed . b 7 10 10 4 T 7
86 As #1 but S-W 1A 6 10 10 4 8 8
(310) :
87  Self=-primed 1A 6 10 10 4 7 7
88 As #1, but Ca C03 2 7 10 10 4 5 5
89  selfeprimed 2 7 10 10 4 8 &
b 90 HH B PER/Zn0 3 8 10 10 5 & 8
T Mg et
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Penel RB Guide Geno
Noo Dascription No» Chalk Cheock Crack Fade Dirt Dirt App.
16091 Self-primed 3 6 10 10 5 6 6
92 As #3, but S-W 3A 7 10 10 6 6 6
(310)
93  Self=-primed 3A 7 10 10 6 6 6
94 FF/YCR/Acico 4 7 10 10 6 7 7
Zn0/Mg sil.
95 Self-primed 4 7 10 10 ) -6 7 7
96  As f4, but S-W 4A 7 10 10 5 7 7
(310)
897  Self-primed 4A 7 10 10 5 8 6
98 Stein Resist. 5 6 10 10 5 5 5
g sil.
99  Self-primed 5 7 10 10 5 3 3
16100 A= 16098, dut 5 ] 10 10 6 4 4
TTP primer
< 01 Self-primed 5 (] 10 10 8 3 3
¢ .Colonial Yellow
\ Guide Rex 465,
16102 as 18063 3400Y 7 10 10 2 - —_— 2
03 du Pont's with 206 10 10 10 B 7 3 4
R=610 over 450
04 Self-primed 206 10 10 10 8 7 3 4 -
05 As 206 but S-W 2064 10 10 10 8 7 3 4
) ;..(510) .
" 06" Self-primed 2064 10 10 10 8 7 4 4
07 As 206, but def. 207 10 10 . 10 7 7 2 4 e
- ~l@wer ZnO ‘
08 Self-primed 207 10 10 10 7 7 2 4
Chelsea Gray f%’
Guide As 16102, but ki
16109 Gray 34006 7 10 10 2 — - 2 &
10 As 16103, but 106 )0 10 10 8 5 3 3
&gy '
11.':As316104, but 106 10 10 10 8 5 3 3

1064 9 10 10 7 8 5 4.
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Panel RB Guide Gen.
No, Description No. Chalk  Cheok Craok  Fade Dirt Dirt  App.
16113 Ae 16106, but _  106A 9 10 10 7 8 4 3
Gray ‘
14 As 16107, but 107 10 10 10 8 8 3 3
Gray
16 As 16108, but 107 10 10 10 8 8 3 3
Gray
-y,

-
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Bxsmination at 13 Months, Chicago

SOUTH NORTH
Panel RB Gen. Gen.
No. No. Glose Chalk TFede Dirt App. Gloss Chalk Fade Dirt  App.
Guide
16046 3401 O 6 6 6 o 6 4 4
47 3307R O 8 8 8 0 8 6 8
48 3307R 0O 8 8 8 0 8 6 6
48 3308k O 7 8 8 0 7 7 ?
50 3308R O 7 8 8 0 7 7 7
51 3309 ) 7 8 8 0 7 7 7
52 3309 0 7 8 8 0 7 7 7
53 3310 ) 8 8 8 0 8 6 6
54 3310 0 8 8 8 0 8 6 6
§5 3401 0 6 ] 6 o 7 2 4
56 3401 0 [ 6 6 0 6 4 4
57 33512 O 6 8 8 0 7 ? 7
58 3812k O 6 8 8 0 6 7 7
69 35"15 . 0 6 7 7 0 7 6 6
.60 BS15. 0 6 (A 0 6 6 6
T 81 3314 0 6 8 8 0 7 6 6
62—+ 3314 0 ] 8 8 0 8 6 6
Colonial Yellow
16063 S400Y O 6 4 8 5 0 7 6 4 s ;
64 3400 O 5 4 8 5 0 7 5 4 3
; 6 4 3 5 0 7 ) 4 3
7 6 6 6 3 8 6 5 4
7 8 5 6 3 8 6 5 4
7 6 ] 6 3 9 8 4 4
7 6 5 6 3 9 8 4 4
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SOUTH NCRTH .
Panel RB Gen. Fen,
Noo No. Gloss Chalk Fade Dirt App. Gloss Chelk Fade Dirt 4pp.
16070  3403Y 2 7 6 5 8 3 8 6 4 4
T1L 34037 2 7 6 5 "6 3 8 6 4 4
72 34006 O 8 4 6 5 0 7 6 6 6
73 34006 O 8 4 6 6 o 7 6 6 6
74 34006 O 8 4 6 6 o 7 & 6 6
75 34026 2 7 6 5 6 2 8 7 5 5
76 34026 2 7 6 5 6 2 8 7 5 5
77 33176 2 7 7 5 6 3 9 8 4 5
78 33176 2 7 7 5 6 2 9 8 4 5
79  3403G 2 7 7 5 5 2 8 7 4 5
80 34036 2 7 7 5 5 2 8 7 4 3
) " Pont Samples
{ . Guide
) 16081 3401 © 5 6 8 ) 3 4 4
Bl1A 3401 © 5 6 6 0 8 4 4
0 6 8 8 0 6 7 4
0 5 8 8 0 é 7 7
0 8 7 7 0 7 6 6
o 3 8 8 0 7 7 7
0 6 8 8 0 7 7 7
87 1A 0 6 8 8 0 6 7 7
88 2 1 8 7 7 2 8 6 6
8 2 0 8 7 7 ) 8 6 6
0 7 8 8 0 7 7 7
o, 1 8 8 0 7. 7 7
o 6 8 8 0 7 7 7
0 6 8 8 0 6 7 7
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SOUTH | NORTH
Panel RB Gon. Gexie
Koo Noo Gloss Chelk Fade Dirt App. Gloss Chalk Fade Dirt  ipp.
16094 4 0 6 8 8 0 7 7 7
95 4 0 6 8 8 0 6 7
96 aa O 6 8 8 0 7 ' 7 7
97 44 O 6 8 8 0 6 8 6
98 5 o /s 8 8 0 8 7 7
99 5 0 8 8 8 _ O 8 7 7
16100 5 0 8 8 8 0 8 7 7
01 5. O 8 8 8 0 8 7 7
Guide
16102 34007 1 7 4 6 5 2 7 5 4 3
0% 206 2 8 7 § 6 2 9 8 4 5
04 206 2 8 7 5 6 2 9 8 4 5
., 05  206A 2 9 7 5 6 3 9’ 8 4 5
o 06 206A 2 9 7 5 6 3 8 8 4 5
o7 207 2 9 6 ‘5 6 2 o 7 4 5
08 207 2 9 6 5 6 2 9 7 4 5
Guide
16109 34006 © 7 4 6 5 1 T 6 8 3
10 106 2 7 5 8 5 9 8 4 5
o1 106 _ 2 | 6 5 6 3 9 8 4 5
12 1055,‘-.»-' 1T 7 5 8 2 8 8 4 5
15 1088 1 7 6 5 6 2 8 8 3 4
14 107 2 8 7 5 6 3 9 8 4 5
16 107 2 8 6 ] 6 3 8 8 4 5 -
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Formulas Invelved

SWP Undercoater - RB 3322

Pounds Gallons Material
100 2077
250 20
240 511
120 18
142 2174
3 547
3/4 {5094)
.28 (2)
14-1/2 (310)
4 © (141)
1=1/2 (901)
1-1/2 (543)
25 (348)

Wto/Galo = T 18.73 = & 13.76
Viscosity 14" @ 75 deg. on #3

Puxe Rosisting White - RB 3308R

Powunds Gallons Material

200 Ti-Purs YCR lot 92245
290 2069
208 .
SRRE T V2 TR ) oA
e (310)
. s (5096)
s 1-1/2 (543)
_ 2 Y 52281%
. 1-1/4 2236
N U (141)
14=1/4 (548)

Wt./Gal. - T 15,29 - A 13.33
Viscosity 33" @ 76 deg. on #3

=l)e

SWP Fume Resisting White = RB 3307R

Pounds Gallons Material
100 1403 Ti-Pure ¥F lot 5748
100 Ti-Pure YCR Lot 92245
290 2059
288 20

32-1/2 (2)

19 (310)

3 (5086)

1~1/2 (543)

2 (2231)

1-1/4 (2236)

4 (141)

14-1/4 (348)

Wto/Galo - T 13,29 - A 13.353
Viscosity 25" ® 75 deg. on #3

SWP Fuce Resisting White - RB 3309

Pounds Gallons Material

126 1403 Ti-Pure ¥¥
42 2174 Ti-Pure E-610
314 20
290 2059
32-1/2 (2)
19 (310)
8 {5098)
1-1/2 (543)
2 (2231)
1-1/4 (2238)
4 (141)
14-1/4 (348)

“o/Gﬁlo ~ T 15.22 - A 13027
Visoosity 29" @ 75 deg. on #3
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Pune Resisting_’"hite - RB 3310

Poumnds Gallons Material
74 1403 Ti-Pure ¥F
246 2132 Ti-Cal R-27
75 1989
112 20
290 2059
32-1/2 (2)
19 (310)
3 (5096)
1-1/2 {543)
2 (2231)
1-1/4 (2236)
4 (141)
14-1/4 {348)

Wto/Galo = T 13.48 - A 13.44
Viscosity 28" @ 75 deg. on #3

SWP Gloss White - RB 3312R

~12-

Pounds Gallons Material
85 1303 Ti-Pure FF lot 5748
85 2080 Ti-Pure YCR lot 92245
200 412
200 1424
325 20

52-1/2 ’gz)'

19 510)

1-3/4 (901}

s/8 (54%)
4 {141)
16=3/4 (348)

We./Gal. - T14.26 - A 14.29
Viscosity 25" @ 75 deg. on #3

SWP Gloss White -~ RB 3401

Pounds Gallons Material
" 170 . 1403 - Ti-Pure ¥F
200 412
200 1424
325 20
32-1/2 (2)
19 (310)
- 1-3/4 {901)
5/8 (543)
4 (141)
16-3/4 (348)

Wt./Gel. - T 14,25 - A 14.22
Viscosity 20" @ 75 deg. on 3

SWP Gloss Mhite - RB 3313

Pounds Qallons Material
30 2174 Ti-Pure R-610
140 1403 Ti-Pure FIF
200 412
200 1424
825 20
32-1/2 £2)
18 -(310)
1=3/4 {901)
5/8 {543)
4 (1413
16-3/4 (348

Wt./Gal. - T 14.26 - & 14.24
Yiscosity 29" @ 76 deg. on #3
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SWp Gloss White ~ RB 3314

Pounds Gallons Material
250 20 .
176 2132 - Ti-Cal R-27
100 1403 ~ Ti-Pure FF
200 412
200 1424

32=1/2 {2)

19 (310)

1-3/4 5901)

§/8 ‘5432
4 (141
15-3/4 (348)

Wt,/Gal. - T 14.46 - A 14.53
Visoosity 28" & 75 deg. on #3

SWP Tint Base - BB 3400

Pounds Gallons Material
440 412
137 2174
325 20
1/2 (5094)
32-1/2 (2)
19 (310)
_ 1-1/4 {901)
3/a (543)
4 (141)
17 (5027)

Wt./Gal. = T 14.38 - A 14.37
Visoosity 19" @ 75 deg. on #3

Mnt Base - RB 3402

Pound s Gallons Material
440 412
528 Ti-Cal B-60 - new sample
) _ from Pig. Division
200 20
1/2 E’scs&)
52-1/2 (2)
19 ¢s10)
1-3/4 - (96'13
L2 é_s;s
4 141)
13 (5027)

Wt./Gale = T 16.00 = A 15.06
Visoosity 30" @ 75 deg. on #3
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Tint Base - RB 3317

Tint Base - RB 3403

Pounds _ Gallonms Materisl Pound s Gallons Meaterial
440 412 440 412
137 2174 325 Ti-Cal R-60*
375 566 230 566
/2 (5094) /2 (5094)
3e-1/2 (2) 32-1/2 2)
19 (310) - 19 (310}
1-1/2 {901) 1-1/4 (901)
3/4 (543) 3/4 (543)
4 (141) 4 (141)
14 (5027) 11 €5027)

Wt./Gale = T 14.65 - A 14.66
Vigcosity 17" @ 75 deg. on #3

Wt./Gel. = T 15.10 = A 15,08
Viscosity 30" @ 75 deg. on #3
*New approved sample - lot 2469

S-11053, Paint #1

Pound s Gallons Material
127 3.92 Ti-Pure ¥¥
424 8065 Cofumed 36% leaded Zn0
297 12,50 Nagnesiwm Silicate
818 40,90 Alkali Befined linseed 0il
107 13.28 "X" Bodied Linseed 0il
12.2 1.25 24% Lend; Naphthenate

1.6 020 6% Mn Naphtlenats
126 19.20 Mineral Spirits

4.2 0.48 Soya Lecithin

2.2 0.27 Spencer Kellogg Special M«25 L.0.

"h./Gal. - 14013

Consiptency ~ 83 K.U.

PVC ~ 31.6%
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§-11053 - Paint #1A

Pounds Gallons Materisl

127 3.92 Ti-Pure FF

424 8.65 Cofumed 35% leaded Zn0

297 12.50 Magnesium Silicate

344 44,24 Alkell Befined Linseed 0il
81 . 10,04 S~W Bodied Linseed 0il
12.2 1.25 24% Lead Naphthenate
1.6 0,20 6% Mn Nophthenate

126 19.20 Minerasl Spirits

1412.8 100,00 -
4.2 0,48 Soyea Leoithin
1.4 0.17 Spencer Kellogg Spesial M=-25 L.0.

Wt./Gal. - 14.13
Gonsistenoy - 83 K.U.
PVC -~ 31.6%

$-11053, Paint f2

Pounds Gallons Materisl
( : : 150 4.64 Ti-Pure F¥

256 5020 Cofwmed 35K Leaded ZnO

599 26.66 Natural Ground whiting

269 54466 Alkali Refined Linseed 0il
9 11.34 "X® Bodied Linseed 0il
10,3 1.06  24% Lead Naphthenats

1.4 0.17 6% Mn Naphthenats

107 16.27 Mineral Spirits

1482.7 100,00

. 6.0 0.57 Soya lecithin ,
s 1.8 0022 Spenser Kellogg Speoiml M-26 L.0O.

Wt./Gal, - 14,83
Consistency - 82 L.U.
PVC - 44.2%8
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$-11053 - Psint #3

Pounds Gallons Materisl
90 2.78 Ti-Pure FF¥
90 2.78 Ti=Pure YCR
424 8.65 Cofumed 35% Leaded ZnO
258 10.86 Magnesium Silicate
318 40.90 Alkall Refined linseed 0il
107 13.38 "X" Bodied Linseed 0il
12.2 l.25 24% lLead Nsphthenate
1.6 0.20 Mn Naphthenate
126 19.20 M¥ineral Spirits
1426.8 100,00
4.3 0.49 Soya Lecithin
1.8 0.22 Spencer Kellogz Special M=25 L.O.

wt./Gals = 14.27

Consistency - 83 K.U.

PVCc - 21.6%

S=11068 - Peint #3A

Pound s Gallons Matoerisl
90 2.78 Ti-Pure ¥¥
90 2.78 Ti=Pure YCR
424 ' B.65 Cofuned 35% leaded Zn0
258 10.86 Magnesium Siliocate
344 44.24 Alkali Refined Lingeed 0il
81 10.04 SW.Bodied Linseed 0il
12,2 1.25 24% lead Nephthenate
1.6 0.20 Mn Naphthenate
o 126 19.20 Minersl Spirits
1426.8 100,00
4.3 0.49 Soya lecithin
1.4 0.17 Spencer Kellogg Special M~25 L.0.

We./Gale - 14427
Consistency - 83 K.U.
e - 31.8%

0007-SWP-045903
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$-11063 - Paint #4

Pounds Gallons Material
86 2.97 Ti-Pure ¥F
96 297 Ti-Pure YCR
276 5,91 Acicular Zn0
216 9,05 Magnesiun Silicate
335 43,22 Alkali Refined Linsesd 0il
113 14,13 "X" Bodied lLinseed 0jl
12.7 1.31 247 Lead Naphthenate
1.7 0,24 6% Mn Nephthenata
133 20,20 Mineral Spirits
127804 100,00
3.4 0.39 Soya Legithin
2.1 0,26 Spencer Kellogg Special M-25 L.0.

Wto/Gal. - 12.78
Consistency - 83 K.U.
PVC - 26.8%

S=-11053 - Paint #4A

‘Pound s Gellons Material
9% 2.97 Ti-Pure ¥F¥
96 2,97 Ti-Pure YCR
276 5.91 Acicular ZnO
215 9.05 Mapgnegims Silicats
363 46,70 Alkali Befined Linsesd 0il
¢ B8 10464, S~W-Bodied .Lingeed 01l
T 1247 1.32 24% ‘Lead-‘Haphthenate
T 1eT 0.24 6% ¥n Naphthenate
133 20620 Mineral Spirits
1276.2 0000
3.4 0,39 Soya Lecithin
2.7 0.33 Spencer Ksllogg Special M-25 L.O.

“l/ﬁal [ 12.78

Cons{gtenoy = 85 K.U.
VG -.26,6%

0007-SWP-045904
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$-11053 = Paint #5

Pound s Gallons Material

200 6018 Ti-Pure FF

370 15,60 Heagnesium Siliocate -

424 50,78 Aroplaz 1271

10.6 1.09 24% Lead Naphthenate

2.1 0,26 6% Cobalt Naphthenate

148 22.57 Mineral Spirits

24 3.52 10% Solution Phemyl Hercury Oleate
1178.7 100.00 —

Wt./Galo - 11,79
Consistenoy - 84 K. Uo
e - 30%

S-11053 - White Base Paint for $#106 and #208

Pound s Gallons Material

.o 120 3443 Ti-Pure R-610
. 254 5044 Acioular Zn0
{ . - 551 24052 Natural Grownd Whiting
- ' 283 - 36047 Raw Linsoed 0il _
94 11,75 %I Bodied linseed 011} .~
10.8 1.11 24% Lead Naphthenate
1.4 0.17 6% En Naphthenate
112 17,11 Mineral Spirits
100,00
ST .53 Soya: Leoithin , ,
5 .. .- 0043 Spenoer Kollopgg Special M~26 L.O.

/e e
9@&13_179“” - 83 KU

0007-5WP-045905
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$=11053 - White Bass Paint for #106A and #2064

Natural Ground Whiting
Raw Linseed 0il

5~-W Bodied Linseed 0Oil
24% Lead Naphthenate
6% Mn Naphthensate
Minerasl Spirits

Pounds Gallons Material
120 3.43 Ti-Pure R-610
254 5.44 Acicular Zn0
8581 24,52
305 29,30
72 8,92
10.8 1,11
1.4 0.17
112 17.11
,1426.2° ° 100,00
4.6 0.53 Soya lecithin
3.9 0.48

Wt./Gal. - 14.26

Consistency -~ B2 K.U.

PYC - 40.8%

Spencer Kellogg Speciasl M-25 L.C.

5-11063 - White Base for #107 and #207

Pounds Gallons Materinl

142 4.06 #i-Pure B-610

100 2.14 Ascioular Zn0

736 32.75 Ratural Ground Whiting

259 33.33 Raw lLinseed 0Qil

87 10,90 "X® Bodied Linseed 01l
9.9 1.02 24% Lead Naphthenate
1.3 0.16. 6%:Mn Naphthenate

103 16464 NMinefal Spirits

~1438.2 160.00 ‘

4.9 0,56 Soya Leoithin
1.9 0.24 Spencer Kellogg Special M~=25 L.O.

Ft./GaJ.. - 14038

Consistenoy - B3 K.U.

NC - 46 08%

.\l .

0007-SWP-045906

0007-SWP-000115279



Print No.

Graya

Yollows

106
1064
107

206
2064

207

7T=P=25a Type Primer

Pound s Gallons Material
122 3049 Ti-Purs R=610
230 4.07 BCWL
230 4.33 BSWL
338 14.21 Magnesium Siliocate
170 21,90 Raw Linseed 0Oil
206 25,60 Z-2 Bodied Linseed 0il
9.9 1.02 24% Lead Naphthenate
1.3 0.16 6% Mn Naphthenate
165 25.22 Minerel Spirits
1472.2 100.00
3 0040 RL-80 Bodying Agent

Wt./Gel. = 14.72

Consistency - 87 K.U.

PVC - 35.46%

Amount of Tinting agents added to the white

bases for the Grays and Buffs

Tinting Pastes Used

da Ponk: Sionna

Pigment ‘
Vehicle

"du Pont lempblack

64%
$6%

Pigment
Vehicle

JWC:1s:

26%
4%

Amount edded to 100 gallon of white base

Pounds of Sienns Paste

Pounds of Black Paste

9ol
10
8.5

6906
78,3
7349

4.7
5
4

Less then 1

s 2

Raw Italian Sjenna 60 100%

8ilie

Lingeed 01l

ates

40
100%

Pigment 100 Carbon

Velii619100% 14 nsesd: 011

0007-sWP-045907
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Paint Research Dept.
September 30, 1952

47
Progress Report on Exposures 15934-58 C,¥ ?/"‘7

St. Joseph Lead Company Cooperative Series

os5e

To compare a number of white house paints using verious ginc oxides in
both lead-free and lead-oontaining formulations. Phe series inoludes Rex 471 SWP
Gloss White as a lead-containing type and both Rex 436 SWP Wume Resiztaent and
St. Joseph's submitted samples as lead-free types. The zinc oxides involved are:

‘American Zino's Aro 2ZZ=-33 and 222-85

New Jersey's Horsehead XX=592, ~6503 and =50
Ste Joseph's Green Label #17, 40 and 42

Proparetion and Exposure

The two compenies exchanged the peints descoribed above and painted out

* a oomplete series for exposure. Our series is an oedar bevel siding, primed

with Rex 450 Undercoater and also as self-primed (both on one panel)e The tests
have been exposed 12 months at Florida, wvertical south, and the same at Chicago,
south onlyo We heve had no report on the progress of the St. Joseph series at
Josephtown, Pennsylvania.

Sunmary of Results
Chioago penels at present show no differences excopt very minor ones

. "in chaliing and past ratings.show.nothing worthy of ooment, as the panels have
* been quite uniformly satisfadtory-in all respest.

Florida tests, however, do show some differences in mildew formetion
(alonz. with normal dirt collection) and in mioroseopic checking. Gn the whole,
the. St. Joseph paints show scmewhst more mildew then either S-W groupe As may
be seeu from the readings below, certain zino oxides could be picked as showing

e leact or most mildew in sny one group, but the tendency is not oonfirmed in the
“other groups.

- Iho cheoking noted is.a very tiny micro pattern. St. Jose
Azo Z22-556 show the most of this - ohenking In-Gur- 10;&-‘1‘:-00 P ol el
soons satisfactory in the St. Jeseph group of paints. We would hositate to say
that the .checking at present,:other -than on the 2 szamples mentioned, is serious
enou,gh to*warrant definite ‘conolusims.

I ".'
e
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Exgminstion Results

Exemination et 12 Months, Florida

© "B “Self-pr imed 3209 6 10 7 6

*Dirt, especielly if lower than 7, is mostly mildew.

Panel RB Guids .
Noo Descriptiom Noo Chalk Check Dirt Dirt* Geno. App.
Guide
15934F Reg. Rex 450-471 3208 7 10 - - 6=7
Rex 436 Tume Resistant 0.W. . Guide a gl. yellow cast
354 With 2ZZ-33. 3200 7 10 7T T 7
Over Rex 450 ’
B Self-primed 3200 7 10 =7 7 7
364 With XX-503 3200 7 10 7 7 7
B self-primed 3200 7 10 7 7 7
37A With XX-50 3202 6 10 7° 7 7
B Self-primed 3202 6 10 7 8 8
-
. 384 With XX-592 3203 6 10 7 6 6
" B Self-primed 5203 6 10 7 5 5
894 St. Joe #17 5204 . 7 10 7 7 7
B Self-primed 3204 7 10 7 6 6
404 Sto Joe 40 - 5208 7 10 7 8 6
B Self-primed 3206 6 10 7 6 6
414 St. Joe F42 3206 6 10 6 5 5
B Self-primed 3206 6 10 6 5 5
424 <222-55 5207 6 10 8 5 5
B Self-primed 3207 & 10 6 5 5
Rex 471 WP Glogs White
169434 As guide, uvsing 3208 7 10 6 6 6
co=fumed
B Self-primed 3208 7 10 6 6 6
447 .Mechanioal mix, 3209 6 10 7 6 6
. with ZZZ-%3 .

0007-SWP-045509%
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Panel RB Guide
Fo. Degeription Noo Chalk Cheock Dirt Dirt Gene. Appe
159454 With XX-503 3210 7- &m 5 5 5
B Self-primed " " ém b 5 5
464 With XX-50 3211 6 6m 5 6 6
B Self~primed J 6 6m 5 8 6
47A With XX-592 3212 6 om 6 8 6
B Self-primed . ] ém 6 6 6
48A St. Joe #1T 3213 6 Sm 6 6 6
B Self-primed " 8 Em 6 6 6
494 St. Joe #40 3214 6 ém 5 4 4
B self-primed 3214 6 6m 5 4 4
S50A St. Joe 2 32156 8 3m 6 5 5
B Self-primed 3215 6 2m 5 5 5
514 22%-55 ‘ 3216 6 3m 8 5 5
B self-primed 3216 6 2n 6 5 6
St. Joseph Paints (lead=free)
159524 Using 2Z2~-33 7 9m 5 4 4
B Self-primed T 9m 5 4 4
534 .n-sos 7 10 5 4 4
B _ Self=-primed T 10 6 4 4
544 XX-50 s 10 4 3 3
"B Self=primed & 10 4 3 3
554 XX-592 7 10 6 4 4
B Sslf-primed 7 10 6 4 4

0007-SwWP-045910
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Panel BB Guide
No. Description Nos Chalk Check  Dirt Dirt Gaen. App.
169564 St. Joe #17 6. o 6 4 T4
B Self-primed 6 6m 6 4 4
very tiny
574 St. Joe #40 7 8m 6 4 4
B Self-primed 6 8m 6 4 4
584 St. Joe 42 7 9m 8. 3 3
B Self-primed 6 Sm 6 3 3

Yo oracking on any pasnels, no appreciable erosion.
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Exemination et 12 Months, Chicago

Panel Nco RB No. Glosg  Chalk Eroa'nm Dirt Gens Appe
Guide -
15934 3208 0 6 9 7 7
354 3200 0 9 9 8 8
B 3200 0 8 9 8 8
364 3201 0 9 9 8 8
B 5201 0 9 9 8 8
374 3202 0 8 9 8 8
B’ 3202 0 8 9 8 8
8A 3203 0 7 9 8 8
B 5208 0 T 9 8 8
\ 394 3204 0 8 9 8 8
‘ B 3204 0 8 9 8 8
402 3205 0 7 9 8 8
™ 3205 0 7 9 8 8
41A 3206 0 8 9 8 8
B 5206 0 8 9 8 8
4207 ‘szoi 0 8 8 8 8
B 5207 ) 8 9 8 8
i $208 0 7 9 8 8
B 3208 0 6 9 8 8
442 3209 0 8 9 8 8
"* B 3209 0 8 ] 8 8
15210 0 7 9 8 8
5210 0o 7 9 8 8
A 5211 40 7 9 8 8
B 3211 0 7 9 8 8

0007-swp-045912

0007-SWP-000115285



-

Penel Noo RB No. Gloss  Chalk Fros'n Genae Appe

152474 3212 v 7 9 8
B 3212 0 7 9 8
4BA 3213 0 8 g 8
B 3213 0 B g 8
494 3214 0 7 9 8
B 3214 0] 7 9 8
504 32156 ¢] 8 9 8
B 3215 ] 7 g 8
514 3216 0 7 8 8
B 3216 0 7 § 8
52a - Q 8 g 8
B - 0 8 9 8
53A - 0 8 S 8
B - o 7 9 8
544 - 0 8 g 8
B - 0 T 8 8
664 - a 7 9 8
B - (o] 7 S 8
5€A - 0 8 9 8
. B - 0 7 9 8
5TA - 0 8 9 8
B - 0 7 9 B
584 - 0 8 9 8
B - 0 7 3 8

0007-SwWP-045913
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Formulas Involved

SWP Pme Resisting White -~ BB 3200 SWP Wums Resisting White - RB 3201
Pounds Gallons Material " Pounds Gallons Material
100 1403 Seme as RB 3200 except using -
100 2030
290 Azo 33 Now Jorsey XX 503
288 20
Wt./Gals = T 13.29 - A 13.26

28-1/2 (2) Viscosity 35" @ 75 deg. on #3

19 (310)

] (5096) B

1-1/2 (543)

2 (2231)

1-1/4 (2236)

4

18-1/4 f ézt}g

Wto/Galo = T 185.29 - A 13.38
Viscosity 46" @ 75 gdeg. on #3

N

'SWP_ume Resisting Waite - BB 3202 SWP ¥ume Resisting Wnite - BB 5203
Pound s Galloms Material Pounds Gallons Material
Same as RB 3200 except using . Same as BB 3200 exoept using
Now Jersey XX-50 New Jersey XX-592
Wto/Galo = T 13.29 - A 13.83 Wto/Gale - T 13029 - A 13031
. Visoosity 42° @ 75 deg. on#& . Viscosity 32" @ 75 deg. on #3

SWP Pune Resisting White - RB 3204

Pounds Gallons Material

Seme as .RB 3200 except using
"St. Joe §17

Wt./Gals ~ T 13.29 - A 13.38
Visoosity 36" @ 75 deg. on 3

0007-sSWpP-045914
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SWP Pme Reosisting White - RB 3205

Pound s Gellons Material

Seme mg RB 3200 except using
St. Jos #40

wt./Gale = T 13.29 - A 13.30
Viscosity 55" @ 75 deg. an #3

SWp Pme Resisting White - RB 3207

Pounds Gallons Material

Same as RB 3200 exocept using
Azo 55

Wt./Gale = T 13.29 = 4 13.30
Viscosity 50" @ 75 dege. on #3

~

SWP Pume Resisting White - RB 3206

Pound s Gallons Material

Same ms RB 3200 except using
St. Joe f#42

Wt./Gal. - A 13.36
Viscosity 55 4 1/8 ocup

SWP Gloss White - RB 3208

Pounds Gallons Materiel
275 20
75 2132
150 1403
200 412
200 1424
32-1/2 (2)
19 {310)
1-3/4 (901)
" 5/8 (543)
4 (141)
16-3/4 {348)

Wto/Gale - A 14.23
Viscosity 265" & 75 deg. on #3

SWP:Gloss White - BB 3209

Pounds, Gallons

Naterial

276
75
150
306
94

20
2132
1408
Azo 33
18

Vehiole seme as RB 3208

We./Gale =T 14.29 = 4 14.30

Viscosity 44" @ 75 deg. on #3

0007-SWP-045915
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SWP Gloss White - RB 3210

Pounds Gallons Material
2786 20
76 2132
150 1403
306 New Jersey XX-503
94 18

Vehicle #ame as RB 3208

Wt./Gal. - T 14,29 - A 14.5
Viscosity 31" @ 75 deg. on 3

SWP Gloss White - RB 3212

Pound s Gallons Neterial
275 20

s 2132
306 Rew Jersey XX-592
g4 18
150 1403

Vehicle seme ss BB 3208

Wo/Gale = T 14.29 = A 14.29
Viscosity 36.6" @ 75 deg. on #3

| ge

SWP Gloss White - RB 8211

Pound s Gallons Matorial
276 20
75 2132
150 1403
306 New Jersey XX-50
9% 18

Vehicle seme as RB 3208

Wt./Galo - T 14.29 - A 14.20
Viscosity 29.2" @ 75 deg. on §3

SWP Gloss White -~ RB 3213

Pounds Gallons Materisl
275 20
75 2132
306 St. Joe F17
94 18
150 1403A

Vehiole same as RB 3208

Wt./Gale - T 14.29 - A 14.31
Visoosity 34" @ 75 deg. on #3

SWP Gloss White - RB 3214

Pound}

Gallons

Material

2
2132
Ste Joo #40
18
1403

Vehicle sems as RB 3208,

L -
Wo./Gale - T 14.29 - A 14.28
Viscosity 54" @ 75 deg. on #3

0007-SWP-045916
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SWP Gloss White -~ RB 3215

Pounds Gallons Material
275 20

75 - 2132
308 St. Joes F$42
94 18

160 1403

Vehicle seme as RB 3208

Wt./Galo - 4 14.27
Vigscosity 52" ® 75 deg. on #3

SWP Glogs White - RB 3216

Pounds Gallons Material
275 20
75 2132
306 Azo ZZZ-56
94 18
180 1403

Vohicle same as RB 3208

Wto/Galo - A 14,33
Viscosity 51" @ 75 deg. on #3

SWP Underocoater - RB 3271

Pound s Gallons

Matorial

100
250
240
* 120
142
s
84
8
14-1/2
1/
1-1/2
1-7]/2
26

2077
20

511

18
21784
547
(5094 )

(2)
(310)

(141)
(so01)
(843)

(348)

We./Gal. - T 13.75 - A 13.60

Viscosity 14.8" @ 76 deg. on #&8

We have no formulss or description of the paints submitted by
St. Joseph, other than a statement of the zinc oxide used in each, which is

Syped with the Florida readings (above).

JWCzle
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Paint Research Dept.
Je We Chapin
November 26, 1952

Progress Report on Exposures 15392«15403 F,C | 7 2
Iso Phthalic Acid in Alkyd Formulations P [/7 10 >

Previous Report -- November 9, 1951

Parposge

To test an iso phthalio acid alkyd varnish in two formulations,
SWP Ardmore Green and Kem Bulletin Blue-Green. This is a test of varmishes,
not oolora, end the latter should not be emphesized. The Oronite Chemical
Campeany has done oonsiderable work om iso phthalic acid, snd Dr. Je Ae
Arvin felt that their material held consideralle pramise.

| BB:SIIO == Rox 416 SWP Ardmore Green, regular. 20 gal. of (4106) alkyd
‘BB:3113 ~= Bame, but RC 7356 for (4106)

.- RB:5112 we Kemt'Bulletin Blue-Oreen, regular. 652 gal. (4106), 14 gal. (4100)
. EB 8111 - Smae, But RC 7856 replacing (4106)

nc' 7566 is: 8 (4106); siasde with iso-phthalio aoid from Oréaite ‘Caemical
- Compeny :in. ;place of the glyeeryl phthalate. The characteristios of this varnish
as: auoh ‘were esssntially tho ‘same a8 those ef (4108).

.;-@11«1::; are two painte added to this grios by Hr. Jagd,

' -ginoo

OJ; a8 P - Roz 415, regular, same as EB 3110
oa 499, 2 ~= Sams, but using 17-1/2 gnl- #62258-R in- pla.ee ‘o (4106)

(1ged 8 x 24" panols,. prinelwith E2 A C2 Kem' .G &:G
Px-mer.mmosad 45° (Use of B2 A C2 was an error, Galvite

4,0 Aﬁ, "":J" i%iug%al £ir, primed with Bex 450 Undercoater,
e rEionls 7

W
1:\

S 0007-SWP-045918
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Due to delays in shipping Florida panels (twice) and the very
recent Chicage readings, the exposure times are now 21 months et Chicago,
12 months at Florida« The wood panels at Florida were retired at 6 months;
the Florida steel panels will now be retired.

Summary of Results

The previcus report stated that (a) the resins involved ssemed
equivalent, all satisfactory; (b) fading in the Kem Bulletin, though no%
partioularly bad, was serious because it indicated a "walking~-out® of 12106
Eanse Yellow; and (o) very bad white chalk-mask fading characterized the
Rex 416 SWP Ardmore Green tests.

At the present stage, the Florida (atesl) panels show no film
feilure nor any variations in gloss or chalking which would indioate poor
or superiocr performance of the special resine The Chicago panels also show
it t0 be equivalent to the regular alkyd.

Again the Kemm Bulletin Blue-Green shows very serious fading, ob-
viously s 1loss of yellow as the ooler is now a straight blue instead of
blue~green. However, this full alicyd formmla, as might be expected, is
rated samewhat better in sppearancs then the Rex 418, beoause of (15 zuch

better retention of gloss and sheen, (2) less dirt, () absence of white chalk-

mask (not stristly true at Chicago) and (4) better resistance to ercsion.

It should be ro-emphasired that the main purpose of the test was
to evaluate the iso-phthalis aoid alkyd. The final conolusiomn to date,
therefore, should be that the performance of this material is satisfactory.
The Chiesgo pansls will ecmtinue on test.

0007-SWP-045919
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Examination Results

Examination at 12 Months, Florida

Pansl RB Gen.
Noe Desoription Noe Gloss Chalk Cheek Crack Rust Fade Dirt & App.
B x 24" Galvite G & G Primer
15392F Ksme Bull. Reg. 3112 4 8 10 10 10 2x 5 4
(4106) at 52 gale -
93 RC 7366 iso-phthalio 3111 4 8 10 10 10 1* 6 3
acid alkyd for (4106)
94 SWP Ardmore Gresn 3110 1 B8 10 10 10 2 4 2
rege 20 gal. (4106)
95 Using RC 7856 3118 1 8 10 10 10 2 4 2
oJ
96 Rege Ardmore, as 498p 0 K 10 10 10 1 3 1
16394
97 17'& gals Oranite 499P 0 7 10 10 10 1 3 1
alkcyd

*Changed from blue-green to straight blue.
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Examination at 21 Months, Chicage

Fanel Gen.
Noe Description Nos Gloss Chalk Cheok Crack Ercs'n Fade Dirt App.
Galvanized Iron RB
15392 Same as Florida 3112 4 7 10 10 9 4 5 5
g3 3111 4 7 10 10 9 M 5 5
94 3110 2 7 10 10 6 ) 5 ‘4
95 5113 2 7 10 10 6 ) 5 4
oJ
96 498p 2 7 10 10 6 5 5 4
97 499P 2 7 10 10 5 5 5 4
Douglas Fir
16398 Az 153892, but s112 4 7 10 10 8 4 5 5
on wood
99 As 16393, ep. s111 4 7 10 10= 9 4 6 8
15400  4s 15394, SWP 3110 2 7 10 10+ 3 s 5 3
o1 45 15%95, speoc. 31138 2 T 10 10 [ 4 & 3
02 As 15396, SwP 498P 2 7 10 10 & 4 5 3
03 As 16397, sps 499P 2 7 10 10* 6 4 5 3

#Serious piteh exulation on these S, much lezs on others.
Does not seem to be a funotion of the vehieole.
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Formulas Involyed

Kem Bulletin Blue=8reem = RB 3112

Pounds Gallouns Matorial

15 12106
22 Cp 1037
96 2174
50 2188

6 1128

30 {4106)
4 (4230)
6 (3548)

22 (4106 )

14 (4100)
1 (4231)

12 (4232)

1/2 (2238)

1 (e098)
17 {348)

Wt./Gale = A 8,99
Viseosity 28" @ 75 deg. on #3

SWP Ardmore Green - RB 3110

Pounds Gallons Naterial

178 2188
14 11184
21 11188

100 412
15 CP 594

8 1128

o G
2
1/2 (2233)
(2)
(310)

(422%0)
ve  fas
Y2 (5026;

7 (848)

B

25

20 (4106)
3
1

1

Wt./Gale - A 10.06
Visoosity 20" @ 756 deg. on #5

Kem Bulletin Blue-Green - RB 3111

Pounds Gellons Material

Seme as RB 3112, except
using 52 gallons of RC 7355

wt./Gals - T 8.92 = A 8.93
Viscosity 354" @ 75 deg. on #3

SWP Ardmore Green - RB 3113

Pound s Gallons Material

Seme as EB $110 except
using 20 gallens of RC 7385

Wt./Gal. ~ 4 10.06
Vigoosity 21" @ 76 dege on #3
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SWP Ardmore Gresn - OJ 498 P

Pounds Gallons Material

This formula exactly aame

as RB 3110

W./Gale = A 9,78
Viscosity 21" @ 75 dege. on #3

SWP Ardmore Greea - OJ 499 P

Pounds Gallons Material

Same as OJ 498 P exoept
17=1/2 gal, 52238 alkyd
and 19-1/2 gal. (3543)

Wi./Gale = A 9,80
Viscosity 18" @ 76 deg. en S

JNCi1ls

%L.w‘ Ubofpsnn
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Inspection Trip
Exposures -~ Titanium Pigment Corporation
National Lead Company
du Pont Pigment Division
June 27, June 30, July 1, 1955

General Statement
On June 27 Mr. Fasig and the writer inspected some house

tests of emmlsion paints in Ocean City, New Jersey, as guesats of the

du Pont Pigments Department. On June 30 we inspected several house
tests, largely of emulsion paints, in Wilmington, Delaware, and scme
penel tests, all under the supervision of the du Punt Pigments De-
partment. On July 1, we inspected panel teats of Titanium Pigment
Corporation at Sayville, New York, ac well as a few panel testa pre-
pared by the National Lead Company at the same location.

This report can cover only the highlights and very general
observations made during such a large number of inspections. Because
of current interest in emmlsion paints, the majority of the time wes
spent inspecting such finishes, which left less than the usual time
to examine exposures of solution type exterior paints.

Certain genersl observations will be of interest. Our inspee-
tions left us with a very conservative opinion of exterior emalsion
paints. Theve still 1s an obvious lack of a sufficient variety of
exposures of sufficient duration to prove up any exterior emlsion
peint. There were a relatively large number of failures observed,
indicating that considerable care must be exercised in the selection
of the latex or czmlsion, in the selection of the formulation, in the
surfaces painted and in application if 2 reamsonsble proportion of suc-
cessful joba are to result.

It will be noted that du Pont Elvacet 81-900, one of the
most widely used polyvinyl acetate emmlsions, has shown some serious
failures. The seme is trus of some other polyvinyl acetates, In limi-
ted tests, National Starch's 12 K 51 has lookad equel to Rohm end Haas?!
acrylic emulsion AC-33. AC-33 in general has shown good possibilities.
Therefore, our selection of 12 K 51 and AC-33 for exploratory house
tests and limited marketing appears justified,

We cannot refrain from remarking that producers of solution

type house paint binders rarely base claims of ultimate performance

on exposures of less than one year and usually mach longer. In the
case of emulcion peints there is no minimm at which exposures are
shown, More testing and more time is required to get a real perspect—
ive. Other paint mopufacturers who have gone into the market pre-
maturely with exsggerated claims for exterior emulsion paints may have
done the paint industry a considerable disservice.
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du Pont is facing for the first time a problem which we also
may encounter. Prior to house tests on emulsion paints they have never
had to pay out any money to owners of test houses due to faulty per-
formance of their test paints. Some of their Elvacet 81-900 houses
are failing so badly that something will have to be done about them.
If asandblasting is required it will be very expensive as there are no
commercial sandblasters in the vicinity who would handle house jobs.
In the case of emlsion paints on bevel siding they do not know how
they can remove the paint in any practical, inexpensive manner.

As a final general comment, it seems to the writer that we
ghould try out the du Pont "mildew® type of test femce, which does
not permit the wash from one panel to fall over the next panel below.
Thig would be a major expense if we later decided to convert all our
fences, so we should try it out first.

As usual, we were shown avery courtesy and received complete
cooperation from du Pont, Titanium Pigment Corporation and National
Lead Company.

du Pont Pigments Department — Ocean City Exposures

Ag stated earlier, the afternoon of June 27 was spent inspect-
ing house tests of exterior emilsion peints in Ocean City, New Jersey.
We were accompanied by Jack Broeker, Dr. Vannoy and Mr. McCrea of the
du Pont Plgments Department. Highlights of the individual house tests
fallow:

McCrea house

First floor cement block, second floor wgrtical wood panelling.
Previous paint Wesco's X-tiie on cement block, USI 1271 alkyd paint front
and rear on wood,and sides conventional oil paint on wood. Repainted
July, 1954. AC-33 acrylic paint on cement block front, AC-33 and Elvacet
81-200 PVAc paints on blocks, wood and galvanized gutters west side. The
emilsion paints were pigmented 90/10 Ti-Pure R 610/FF. Ona coat work was
used., The AC-33 paint is in definitely better condition than 81-300.
The 81-900 paint has mildewad, shows erosion and intercoat peeling., PMC
fungicids added to the 81-200 paint caused some discoloration. All the
paints showod some peeling from galvanize, less with AC-33 thdén 81-900.

On the south side (strect side) the USI alkyd paint with
straight FF T10, with no reactive pigment is in good condition on the
wood surfaces after two years. It sbows no washing over black shingles.
4o acrylic peint was applied last July on the cement block only and = -
still is satisfactory. The north (sea side) was just repainted, using
AC-33 paint on the cement block &nd the 1271 alkyd paint on the wood
except that an oil paint was used as the ceiling paint under the sun deck.
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The first floor cement block utility room was painted with a light green
AC-33 paint three years ago and is still in good condition, although
drenched with sslt spray at times. Living quarters on the first floor
test a white acrylic paint and a Green Gold 81-~-900 paint.

This house should be kept under observation to determine the
progress of paint performance.

McCrea test fence — Ocean City -

Mr, McCrea has a small test fence on filled land at Ocean City.
The oil paint panels have been on exposure over two years, the emlsion
paints more than one year (13 monthg). An 2lkyd zincless paint mildews
on the south side, but the mildew is controlled when phenyl mercury oleate
is added. A 90/10 610/FF 81-900 paint self-primed and over conventional
primer, also 75/25 610/FF plus mica in this location lock quite good.
AC-33 with all FF TiO, hes eroded off yellow pine entirely. All 610 TiO,
in AC-33 at 20 and 303 PVC looks 0.K. so far with no choice of FVC to
date. On old repaint panels the AC-33 paint is cracking and has mildewed
vhile the 81-900 peint is 0.K. (both 13 months). On the north, a 50/50
610/Y-CR pigmented acrylic looks white compared with 70/30 and 80/20 com-
binations of thé same titanium oxides. du Pont's "All-Purpose" 610/low
Zn0/Cal0; oil paint is gray and an 81-90C paint locks slightly gray.

Clement house

This is a Spanish style brushed stucco house, painted two,
years ago with an all FF Ti0, AC-~33 paint on the front of the house and
with an 80/20 610/FF AC-33 paint on the rcar hnlf., In 1854 the portion
painted with the straight FF Ti0, acrylic paint was chalking very freely,
50 it was repainted., This time it was repainted with a straight 610 TiO,
AC-33 paint tinted with Green Gold. The portion of the house prewiously
painted with the free ch=lking FF paint used up twice as much peint as
the Tear half painted with the 80/20 610/FF combination and trushing was
much harder., The current paint is foding over the old FF portion, procti-
celly no fading over the romainder. It may be that the FF chalk was
worked into the new paint and has accelerated chalking snd fzding.

There is a rear wooden open stairway where the steps and risers
are notched out of 2 x 12" timbers., Naturally the notches cut across the
graln so there is considerable end grain exposed and moisture can move
through. The stairs were previously painted with an oil paint. 81-900
PVAc paint on one side of the stairway has peeled almost completely from
the notched aresas. An AC-33 paint on the other side shows no significent
failure. On the other hand, on the underside of an open sunning deck,
an AC-33 paint is pecling from the timbers which were previously puinted
with some kind of an oil paint. This points up one of the problems in
using exterior smlsion paints - some are satisfactory on some surfaces,
but they do not seem to have the tolersnce or versatility of oil pcints.
More formilation ond exposure work is reguired.
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Loder house

Of limited interest pending longer exposure. Weathered
cement asbestos shingles also painted with an AC-33 610 Ti0, paint
tinted with Green Gold, as on the Clement house. Painted one year ago,
apparently still in good condition. On a rear addition there are a
variety of paints compared., No special differences now - should be
checked later.

Grone house

This house is in a location relatively open to salt water
exposure and has given trouble on the bay side whatever paint was used.
It is of cement block construction. Bondex and oil paints came off
quickly. Two yezrs ago this house was painted with one coat of a gray
AC-33 print. The side facing the bay again peeled, s0 this spring this
side was gcraped and repainted with the same paint. It is already show-
ing lifting slong some repaired settling cracks.

In general AC-33 paints looked better than the Elvacet 31-900
paints in Ocean City. The 31-900 paints ssem to lack adhesion to other
surfaces and between coats of 81-900. AC-33 looks better in this respect,
but the Grone house suggests thet AC-33 is not perfect.

Wilmington sures — du Pont Pigments Department

As stated esrlier, most of the time in Wilmington was spent
looking at emulsion house paint tests. Since even this time was limited
we purposaly looked at problem houses, and we must take Dr. Vamnoy'!s word
that on other houses Elvacet 81-300 looks quite good. However, these
latter exposures are still of relatively short duration.

Cole house

A stucco house painted in May, 1954 over a chalked oil paint.
The test area on the east face measured "wet" when painted, In general
this house 1s shaded tut the test srea (south east) gets the morning sun.
White oll paint was used on most of the house. The test area compares
Pliolite S—5 paint versus PVAc 81-900 p=int using 90/10 610/FF Ti0, pig-
mentations. The Pliolite paint is showing a yellow-brown cast end copper
staining. “The 81-900 paint does not stzin from the copper screens.

Where there are building cracks the PVAc paint shows more tend-
ency to 1ift or pull away from the cracks. Actually old breaks have not
opened up through the Pliolite paint. Somewhat the seme shows on tests
on the rear of the house (north east). Rezuler oil paints carrying titan-
ium as 50/50 FF/610 and Y-CR/610 are in zood condition but the PVAc paint
is pulling away from the building cracks. .

0007-SWP-045927

0007-SWP-000115300



-

\
Ak

-5—

Savyer house_

This house is brick for the first story, wide bevel siding
on the second floor. This is a two coat repaint as of June 1953 over old
oil paint using Flvacet 81-800 pigmented with 75/25 610/FF for titanium.
This is too much free chalking anatase. On the front of the house (north)
directly under the saves the PVAc paint lost adhesion to the dirty, pro-
tected oil paint and had to be retouched, On the wood surfaces the 81-900
paint is showing more checking, cracking and flaking thon would be expec-
ted of an oil paint. It is peeling some from the brick and there is some

ruating on the downspout.

On the rear of the house it is evident that there have always
been- some moisture prohlems. The PVAc paint in some places has peeled
awzy from the old oil pzint. In some cases it sesms that the emulsion
pzint lets the moisture through to the cld oil paint and it contimues
to fail. Where the 0ld oil paint has blistered or peeled off and has
been retouched, blisters have not reappeared.

On the east side the PVAc paint is crocking on the wood siding
end peeling from the brick.

Steinbring house

This house has always been a problem house due to moisturs,
aggravated by an attached greenhouse. A fair amount of blistered old
oil peint was burned off and some Midget Louvers were installed before
repainting with a 80/20 610/FF Elvacet 81-900 paint, two coats, in
October, 1954, The PVAc paint is not peeling from the burned areas but
there is mach peeling and evidence of lack of intercoat adhesion else-
vhete. There is intercoat pecling on the garage. On the concrete sur-
faces of the greenhouse comparisons were made of Pliolite, PVAe 81-900
and acrylic AC-33. All are 0.K., the Pliolite the whitest, the AC-33
a trifle gray and stresked.

" Humphrey houge

This house is more or less a repetition of the other house
tests. Both brick and wood surfaces previously painted with oil paint
vere repainted in May 1954, two coats white, comparing an 80/20 610/FF
Elvacet 81-900 paint with a conventional oil paint, The PVAc is clezner
end brighter but again shows some peeling, either from the substrate or
intercoat. This applies to both wood and brick surfaces.
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Knotts house

This house was painted in September 1951, after considerable
of the old oil paint was burned off because of bad peeling. The paints
used in the 1951 test were a non-reactive pigmentation in Avoplaz 1271
using straight FF Ti0, and magnesium silicate at 30% PVC with 0.2% PMO
added, and an 80/20 FF/6l0-leaded zinc-magnesium silicate oil paint at
81.4%, Both were used two coats self-primed. The alkyd paint is whiter
and shows less dirt collection than the oil paint. Both the alkyd and
oil paints agnin show some peeling, but the alkyd paint hos not peeled
vhere the cld oil paint was burned off.

Clark house

This house is of wood and brick constructiom previously painted
with oil paint. It was pninted in October 1953 using coral paints
(tinted with iron oxide). The pzints included 2 bodied oil paint at
39.8% PVC using R 610, zinc oxide and calcium carbonate, and an allgd
non-reactive pigmented tint bose using R 610 and megnesium silicate at 30%
PVC, with 0.2%2 PMD added. In the earlier stages of exposure the alkyd col-
lected less dirt. At this point the gloss on the two paints are about
equnl, with a slight edge for the alkyd. The regular oil paint now shows
better tint retention which may be due to less retcined chalk face. The
non-reactive pigmented alkyd paint shows no copper staining from the
screens, the zine containing oil paint does. The reguler oil paint shows
some peeling toward the top of the chimmey.

We inspected a limited number of the panel series at the du Pont
Newport exposure farm. The highlights of these obserwations follow:

White house painte - High Ti0, content, "One Coat" ~
Blends for chalk retardation,

. The 11211 and 11220 series were exposed in September and Octo-
ber 1955 as washing tests using a black painted board at the bottom of
each single vertical group of white panels, with a red brick wall built
up from the ground to the bottom of the fence., The paints were mrde at
equal free binder substitution starting with 4.25 pounds of oil with the
base plgmentation of Ti0,, leaded zinc and magnesium silicate, Various
titanium oxides and combinations were used with Azo Z2Z-33 zinc oxide
and Intetnational's Asbestine,

RN

Ti-Pure FF, washes both south and north.

80/20 FF/610, still washes but also soms mildew.
75/25 FF/610, " " non " #t
50/50 FF/610, still some wash but definite mildew.

A11 R 610, only one not washing, no mildew as has
fungicide added. Color not as white os above.
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If the semi non-chalking anatase Y-CR is used instead of FF:
A1l Y-CR + inhibitor, washes
50/50 Y-CR/FF, bad wash
2/1 Y-CR/R 610, some control of washing, very siight
mildew on north.

Y-CR does a slightly better job of controlling chalk wash
than FF. The Y~CR peint with one-third of the-Fi0, as R 610 and normal
zinc oxide with megnesium silicate controls wash quite well. If a change
is madse to cclcium carbonate extender and strzight R 610 the paint is
gray on the north exposure with slight mildew, with no wash. This, of
course, would be considered as a tint base, not a white. A Y-CR/Zn0/
coleium carbopate paint looks quite good now but ultimate durability ns
not been proven. '

Mildew Inhibitors

We inspected a mmbsr of series on mildew inhibitors. Ve will
give some detail tut will alsc combine some observations to reduce read-
ing time.

In a series 11145 put out in April 1953 the paints were exposed
north vertical and the control peint with no fumgicide has bad mildew.
Agents tested include 0.05, 0,2 and 0,5% Hg as phenyl mercury oleate -or
Super Ad-It or Butrol 8. All required 0.2 or 0,58 Hg, with definite

‘improvement at 0.2% tut still some mildew at 0.5% Hg. Vancide 89 was

tested at 1/2, 1, 2 and 5% on the weight of the paint. 2 ond 5% lock
good tut would be expensive. We get checking if we use too mmch Vancide
89, In another group, 2% Vancide 89 controlled mildew for a while ut
mildewed later. Certain axperimental fungistatic oils prepaved by A-D-
shovw incorporation of the mercury into the oil molecule is nc more effect~
ive than adding phenyl mercury later.

. In one series now four years old 1/2, 2 and 5% of a 10% solu-
tion of PMO now shows mildew at even 5%, suggesting that the phenyl mer-
cury oleate may volatilize or leach out of the film on long exposure.
Phezgl mercury salicylate at 2 and 5% looks good but would be very ex-
pengive.

A paint carrying 4-1/4 pounds of leaded zinc showed no mildew
if FF Ti0, was used but mildewed with R 610 Ti0,. Calcium carbonate
replacing magnesium silicate reduced mildew. In an inactive pigmentation
clay is associated with mildew as is magnesiua silicete, even with 12¢
worth of PMO (0.2%). However, when 2 half pound of 2inc oxide is used
with :the'clay plus 12¢ PMO, clay is much superior, Therefore, a grod
colored clay which would produce gloss paints could be interesting.
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du Pont has found as others have that cuprous oxide is out-
standing as a fungicide when used from 2 to 5% of the weight of the
paint. They ave playing with the idea of using smaller amounts of
Cu,0 in whites and tints as color will permit, then supplementing with
other fungicides not completely effective by themselves. They have
used from 0.1 to 0.3% Cu,0 plus Butrol with fair results but still en-
counter some mildew. We must introduce a word of caution. SWP Flat
Wnite and tints with Cu,0 develop brown streaks on exposure in the
Weather-Ometer. Normal outdoor exposures have not been out long enough
to verify this. We have encountered particles of metallic copper in
our cuprous oxide.

du Pont has a tint series consisting of twelve different white
tint bases, which are tinted with (1) lampblack, (2) raw sienna, (3) =zinc
yellow, (4S PC Green, (5) PC Blue and (6) parachlor red. An R-610/leaded
zinyma@:xesim silicate t mildews unless 0.23 PMO is added. An R 610/
2-1/2 pounds zinc oxide/ calciuxm carbonate paint shows better color reten-
tion and with PMO mildew is controlled much better. When the zinc oxide
is reduced to 1-1/2 pounds or 1/2 pound the mildew problem becomes move
severe. A lead-zinc paint of 1927 vintage shows gevere fading when the
parachlor red is used, There is some suggestion that higher lead csuses
more fading.

An Aroplaz 1271 paint looks good at 30% PVC but not as good at
20% PVC. A PVAc with 2 pounds per gallon of R 610 at 19.6% PVC is not a
good white (mildews) ut mekes & good tint bmse. Rather uniquely, two
coats of this PVAc tint base holds a good pink color using parachlor ved,
but shows gsome indication there will soon be some film failure.

du Pont makes the following supplementary remarks: "Our tests
indicate that mildew growth may be retarded by the following materials.

1. Zinc oxide

2. Celcium carbonate

3. Phenyl mercury and pyridyl mercury compounds.

4. N-trichloromethylthiotetrahydrophthalimide (NTCM).

5. Cuprous oxide, salicylanilide and copper-8-quino-
linolate (poor colog .

6. Glycerine, diphenyl, chlorinated phenols znd
chlorinated paraffin.n
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Titanium Pipment Corporation - Saywville, N. ¥.

Titanium Pigment Corporation has no house tests but we were
impressed with the thoroughness of their panel exposure program of )
testing exterior emulsion paints. It is true that all of their cmulsion
paint tests are of relatively brief duration. However, we heve the bene-
fit of seeing theso tests at this point and Fraok Smith has promised to
give us an interim veport late this fall.

Individual series may be reported as follows:

Sherwin-Williams Cooperative Series

. Both TPC's snd S-W's pancls have been retired after four
years'! exposure. This cooperative series will be described in a2 seper-
ate report.

Commercial Paints
4. 1950 series
3 coats self-primed on cedar snd white pine.

These panels were examined briefly and comments zppear only
where paints show definite or upusual fazilure.

1. 100% BOWL — typical failures of lead-in-oil,
2. 60/30/10 BCWL/zZn0/Extender - gray, checked cnd cracked,
3. 50/50 titanium magnesium/leaded zinc.

4. 13.8% Titanox A MO/13.7% Titanox AA/55.5% Pb2n/17% Mg
Silicate — better than 50/50 formula above.

. 5. National Lead Bright White #110 ~ 0.K.
6. SHP 471 ~ more erosion than 4.
7. Devoe #547 - very yellow (rutile yellowing).
8. du Pont #40 — equal to 4.
9. Patterson-Sargent #218 ~ mildews.
10. Montgomery Ward Super #75-1.
11. Benjamin Moore #100.

12. Sears #143 — slightly yellow but perhops best in series.
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B, 1951 series
Also throe coats self-primed over cedar and white pine,
1. White lead in oil - characteristic check.
2. 60/30/10 BCWL/ZnO/Extender - checked.
3. 50/50 titaniun magnesiun/leaded zinc - 0.K.

4. 13.8% Titonox AA/13.T% Titanox A Mo/55.5% leaded zinc/ -
17% Mg Silicate ~ 0.K.

5. Lowe Brothers — Yellow cmst, some cracks.

6. Montgomery Wamd #75-1-White, some cracks.

7. Sears #143 - White.

8. du Pont #40 - White,

9. SWP 472 - Vhite, some cracks,
10. Devoce 547 - very yellow, poor condition.
11. Benjamin Moore -~ some cracking.
12. Pittsburgh - yellow.

Acturlly a1l the 1951 series show some cracking.

White house paints — Additions of rutile oxides

Painted June 1952 two coats self-primed on cedar snd
white pine siding.

This is a rather complex series. =Rather than describe each
Pigmentatlon in detail, we believe it would suffice to mention certain
trends. A 20% Titwnox A MO/50% PhZn/30% Mg silicate paint is white and
clean but shows erosion, checking and cracking. If either 133 RA 10 or
109 RA is used replacing that omount of A MO theve is evidonce of rutile
yellowing, The current TPC recommendation would be to use Titanox RA 50
for better durabllity, but if too much RA 50 is used a funglcide must be
added. Both RA 50 =nd RANC were used at 57 with 15% of A, If celcium
carbonate replaces megnesium silicete there is more control of erosion

but a greater tendency toward rutile yellowing. This is shown even with
20% Titanox A 168.
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In another series, where details of formulation are n?t.
important, TPC reports greater rutile yellowing with lead contoining

paints as they chalk more. (Could it be that the cholk 1s more adher-

ent ond builds up & heavier layer, conducive to rutile yellowing?)

Our experisnce 1s the reverse — the lead-free paints are more inclined
to yellaw, other things being equal. TPC ascribes tutile yellowing to
photochemical oxidation to Ti0;. They find greater yellowing if dirt
or mildew collects on the pnint surface.

—

One Coat House Paints

This series was painted one coat over one coat of primer on
cedar and white pine in November 195635.

1. Pittsburgh - slightly yellow.

2. SUP 476 - 0.K.

3, Jones Blair - ne data,

4, Devoe - dirty, streaky gray.

5. Socony Pcint Products — gray, slight mildew.

Certain TPC formulctions with high TiO, content look good,
Where 258 of the binder is Chlorowax the film still loocks good. Use
of calcium carbonste as part of the extender again produces rutile
yellowing.

Lead and Zine-free Paints

This series of peints were exposed in October 19562 as two
coats self-primed on cedar ond yellow pine, The paints compare pig-—
mentations with zinc or leaded zinc and non-reactive pigmentations,
21l ot 33% PVC., Details of pigment 2nd vehlcle formulstions and pre—
gent condition follow.

1. 10% Titanox A MO/10% Titanox RA/39% Pbzu/163% BCWL/25% Mg silicute
75% Refined L.0./25% Bodied L.0.

The film is in good condition, a trifle yellow.

2. 287 Titanox A/28Y Titznox RA/44) Mg silicate
403 Linseed/35% Long oil alkyd/25% Chlorowax 70

Whiter, should retard chalk as eroded =nd cracked.

3. 10% Tbtanox A MO/10% Titznox RA/50% Pbzn/30% Mg silicate
75% Refined L.0./25% Bodied L.D.

Good condition, slight crocking.
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4. 15% Titenox A 168/12% Titanox RA/35% Zn0/40% extender
75¢ Refined L.0:/25¢ Bodied L.O.

Extender half megnesium silicate, half carbonate.
Very yellow on north vertical.

5. 28% Titanox A MO/72% Titanox RCHT
40% L.0./35% long oil alkyd/25% Chlorowax 70.

Cracked, eroded and mildewed on south and north.

In the same group Ti0z and linseed oil are completely off
the panel. Paints 2 and 4 had 20 cents of phenyl mercuric oleate
added per gallon of peint.

Exterior Tint Bsse Paints

Detoils of composition of this series are not important.
However, it is interesting from the standpoint of use of Terra Alba.
Titanox RC at 40 to 42%, 20 to 34f Terra Alba, used in conjunction with
leaded zine, straight zine oxdde or zinc oxide plus lead carbonate or
silicate, Terra Alba looks promising from the standpoint of tint reten—
tion - it will mildew but this is controlled with 10 worth of PM) per
gallon. Unfortunately, Terra Albs is not avzilable which will grind
well to provide gloss, TPC's.ideas on z tint base are to avoid lead,
use RC with zinc oxide and extender.

In another tint base series put out in June 1953, comparisons
are made of extenders on tint retention, All are in an oil vehicle at
33% PVC. The first group all carry 40% Titanox RC and 35§ zinc oxide.
The results with various extenders are &s follovs:

Caleiup carbonate - on south exposure good tint, some
streaks. On north exposure, good tint retention.

4ASP 400 clay - south, fades. North, fudes, less mildew
than Terra Alba,

Terra Alba - south, good tint, Worth, trifle more fade
than with ecaleium carbonate.

Lorite —~ fair tint south snd novrth, less fade than with clay.

Asbestine - south, poor tint, some mildew. North, less mildew
than with clay, slight mildew.
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Much the same results were obtoined with a pigmentation of
20% Titanox RC/20% zinc oxide/60% extender, but the differences are
greater than in the first group which used only 25% extender. Excep-
tions are that in the second group Terra Alba shows the best tint
retention. Fading is bad with clay, magnesium silicate nnd Lorite.
Mildew is worst with magnesium silicate.

Another series of tint bases, also out in June 1953, compares
Titanox RANC plus extenders against Titanox RC, in yellow (chrome) and
.green (phthalo blue plus lemon fervite). The two pigmentations are
(1) 15% Titonox RANC/20% Zn0/65% extender, and (2) 50% Titanox RC/
204 Zn0/30% extender. In the yellows, with pigmentation (1); calecium
carbonate makes o dirty and dingy tint, ASP 400 clay fades, Terra Alba
gives a better tint than calcium carbonate, while Lorite is clecner
vith some fading. In the pigmentation (2) RC looks better than RANC
for clean, bright tints, with calcium carbonate best and the others
quite good. In the greens RANC is best, RC next, then RCHT, with
Titanox C 50 showlng the most fading., There is a need for 2 chalk
resistant equivalent of C 50,

The final tint series inspected was put out in July 1953,
coneisting of low gloss, lead and zinc-free tint bases, evalucting some
typical wall peint vehicles. This series should be wotched in view of
our long range intention of studying our owm alkyd flat vehicle in
SWP Flat, Details are recorded becsuse of future interest.

1. 20% Titonox RANC/80% Terra Alba. Vehicle 407 linsecd oil,
355 alkyd, 25% Chlorowax 70, at 3335 PVC.

In a yellow tint, this paint ig dirty.

2. 19% Titanox RANG/81% Terra Alba. Vehicle 775 Syntex 131,
23% Syntex 32, at 50% PVC.

This paint shows some failure on yellow pine,

3. 24% Titenox RANC/76% Terra ilba., Vehicle is 100% Admerol 400 RS,
at 50% PVC,

This paint has failed badly.

4. 21% Titanox RANC/79% Terra Alba. Vehicle is 1005 Wallkyd 1952,
at 50% PVC,

This is the best peint, with Jones-Dabney sccond.

Note that the higher PVC's wive brighter tints.
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Mildew Inhibitors

Two series of mildew inhibitors were examined at Sayville.
One was put out in Ngvember 1950 on small cedar panels, two coats
self-primed, The control paint had a pigmentation of 504 Titanox RCHT/
25% zinc oxide/25% magnesium silicate, in a linseed oil vehicle, at
333 PVC. The control peint has mildewed badly and shows yellowing. It
does not yellow if the mildew is controlled by a fungicide. Pyridyl
mercuric stearate (35% Hg) controls the mildew if used to provide from
0.5 to 1% Hg on the solids. Phenyl mercuric Borate in the seme concen-
tration of Hg does well. YAd-It" did not do well.

In 2 second series put out in Jopuary 1953, various fungicides
were tested at 10£ worth per gallon. The control peint had 5% Titznox i M0/
35% RCHI/B0% zinc oxida/30% magnesium silicate, in an oil vehicle, at 337
PVC. The prints weve applied two coats on cedar. Results are tabulated
for north vertical exposure..

1l. No additive. Bad mildew,

2. Di(phenyl mercury) dodecemylsuccinate (Super Ad-It).
Slight mildew.

3. Phenyl mercuric octoate (Naphthone AC).
Slight mildew, more than 2.

4, Phenyl mercuric naphthenate, Bad mildew,

5. Phenyl mercuric acetate plus orthophenylphenate (Butrol).
Just starting tc mildew.

6, Phenyl mercuric acetcte. No mildew (more mercury as
low cost source).

7. Phenyimercuric-8-cxyguinoline (Butrol 8).
e Very slight mildew.

8. Copper-8—quinolinolate. Definite mildew.
As an added note, TPC found that a conventional pzint applied

over & zincless primer took 2% of Vancide 8 to hold mildew for two years
to date, but the paint hod a brown discoloration.
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Exterior Latex 2nd Emulsion Paints

As stated earlier, TPC's exposures of emulsion paints are
still of short duration, but their program is extansive and eventunally
should develop information of considerable value, Details on individual

series follow.

In September 1954 TPC put out a variety of latexes and emulsions
using 70% Titanox RANC/30% magnesium silicate &t 35% PVC. The exposures
are both south and north verticel as follows:

coats on regular asbestos shingles

coats on glazed asbestos shingles

coats on stucco

coats on cement blocks

coats on new cedar siding

coat over bouse paint primer on new cedar siding
coat over chalking paint on wood

The latexes or emilsions used were:

HMHMNMDNNON

Butadiene styrene Dow 512 K

Polystyrsne Bakelite BKS 92

Polyvinyl acetate (copolymer) Dewey and Almy Norven G
Polyvinyl acetate (post plasticized) Bakelite WC-130
Acrylic Rolm ond Hass AC-33
Acrylic -~ alkyd modified AC-33 plus 25¢ Glyptal 2503

Weathered asbestos shingles were treated over the left half
of each panel with silicone solution, the right half left untreated.
After nine months the BKS 92 polystyrene paint has failed over the
silicone. The other paints are still 0.K.

Over the glazed asbestos shingles the BKS 92 paint again is
failing, while the others are 0.K.

On weathered stucco all the paints are 0.K.

On new cedar siding two coats self-primed BKS 92 aguin is
foiling, WC-130, Norvan G ~nd AC-33 are starting to crnck. All are
much better when applied one coat over one coat of house puint primer.
¥hen applied one coat over old chalked lead-ginc-titanium-extender oil
paint most of the emulsion paints are gone entirely. The AC-33 puini
is still in quite good condition tut mildew hes come from the old cil
paint through the AC-33 film,

A similar serics using the some paints as abave was put cut
in December 1954, one coat over old chalking paint. The first group
was peinted in cold weather, below 40° F,, and the second in warmer
}'eﬁher, above 500 F. The condition of the pinels on July 1 was as

ollows:
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Painted below 40° F.

Butadiene styrene 512 K. Just starting to flake.
Polyvinyl acetate WC-130., Flaking.

Acrylic AC-33 . 0.K.

Acrylic AC-33 + alkyd O.K.

Painted chowe 50° F,

Butadiene styrene 512 K. Starting to fleke.
Polyvinyl acetate WC-130., TFlaking

Acrylic AC-33 O.K.
Acrylic AC-33 + alkyd O.K.

Another series put out in November 1954 included a consider-
able variety of latexes and emulsions. The common pigmentation was
704 Titanox RA 50/30% magnesium silicate, all at 358 PVC. The condition
over various surfaces as of July 1 was as follows:

45° exposure south one coat over small chelked paint panels. Half
of each panel was wet with water just before painting, the other
half left dry. We did not obtain details as to how the panels
were wotted, so differences later may be due to the water and/or
because the chalk was rubbed off. The condition of this group

as of July 1 was as follows:

1. Polyvinyl acetate (Copolymer) Dewey and Almy Norven G.
All off on dry area, 0.K. on wet.

2. Polyvinyl scetete {post plasticized) Bakelite WC-130.
Gff both wet and dry areas.

3. Polyvinyl ecetate (post plasticized) Cal Ink.
Coming off both areas.

‘4. Polyvinyl acetate (Copolymer) Beechnut EC-101.
Coming off Yoth areas,

5. Polyvinyl acetate (Copolymer) National Starch 12 L 51.
0.K, on both.

6. Polywvinyl acetate {post plasticized) Crown 0il Polycrown AX.
Slight chipping on dry arez, 0.K. on wet.

7. Polywinyl acetate (post plasticized) Borden Polyco 522.
Popping on both areas.

8. Polyvinyl acetate (post plasticized) du Pont Elvacet 81-800,
Almost off on dry, better on wat.
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9. Polyvinyl acetate. (post plasticized) Monsanto SC. Off both.
10. Acrylic Roim and Hams AC-83. 0. on both.

11. Butadiene Styreme Dow 512 K. Wrinkled, looks ready to pop.
Whiter than AC-33.

12, Butadiene Styrene Dow 762 W. Wrinkled, looks ready to pop.

13. Vinylidene chloride -~ Acrylonitrile. Dow Saran.
Ho date recorded, .

14. Polyvinyl acetate {Copolymer) Colton Vinac P-100.
- Chipping on both areas.

Note that at this relatively early stage, AC-33 acrylic and
12 K 51 PVAc are the best and doing equzlly well. This corresponds
to our own selection. :

Over chalked paint exposed vertically, paints made with 512 X,
WC-130, Cal Ink PVAc, Dow 762 W and BXS .92 are showing advanced failure,
Minor flalking hes shown up on Norvun G and Saran, while the others are
still 0.X.

On weathered asbestos shingles which were wet just before peint-
ing, then painted two coats, most are in good condition. WC-130 and
Beechnut EC-101 are starting to fail by bubbling.

Two parallel series were put cut in November 1954 as two coat
work on regular cement acbestos shingles. The series were designed to
tost the chalking rates of various types of titanium pigments in poly-
vinyl acetate Norvan G ~nd in acrylic AC-33, respectively, all st 353
PVC. The titanium pigments used and the chalking as of July 1 were as

followe: ,
i south exposures - Chalk

o AC-33 Norvan G
70% Tx RA 50/30% Mg Sil. Very slight Very slight
70% Tx RANC/30% Very slight Very slight
1002 Tx RC Hone None
1007 Tx RCHT Slight Slight
100% Tx C 50 Definite Dafinite
574 Tx RA 50/13% TX A 168/30% g Sil. Quite frec Quite free
85% Tx RA 50/35% Tx A 168/30% Mg Sil. Quite free Quite free
148 Tx RA 50/555 Tx A 168/31% Mg Sil. Quite free Quite free

. While the data indicate equivalence in chalking, the AC-33
paints show slightly more chalking than the parallel paints based on

Norvan G.
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As a variation of the above comparisons, a common combination
pigmentation of 70% Titanox RA 50/30% magnesium silicate was uged in
both AC-33 and Norven G, this time increasing PVC's in 5% steps fram
15 to 40f. In this case neither group shows any chalking as of July 1
up to &nd through 35%. However, at 40% PVC the Norvan G paint is just
starting to chalk while the 40% PVC AC~33 is not. This reverses the
findings in the previous series. The Norvan G panels all have a yellow
cast.

If any anatase is added to pigmentations as used in the above
series, chalking is accelerated.

Another series varied extemders but has not shown any differ-
ences to date. It is interestirg that comparing Noevan G nnd AC-33
paints, the same amount of tinting color with the same amount of titan-
ium always developed more color in the AC-33 paints.

National Lead Company - Sayville, New York

Only a brief time was spent looking at National's exposures
and very little of velue wes observed.

Study of Available Active Pigment for Film Stabilization

This series was put out in October 1953, two coats self-
primed over cedar ond yellow pine. The bzsic formula carries 1.76
pounds Titanox A MO in a 5 pound 0il vehicle, with magnesium silicate
varied to maintzin PVC at 33.1¥. The percentages considered as avail-
able veactive pigment in these comparisons: zinc oxide - 100%, 45 X
basic silicate white lead - 454, basic carbonate white lead — 35%, and
basic sulfate white lead - 20%. The weight percentage of cvailable active
pigment on oil was varied through 10, 20, 40, 55, 80 and 100%, with some
obvious amlssions.

A As zinc oxide increased from 1/2 pound through 4 pounds per
€allon the film performmnce improved. One pound controlled mildew, At
low zinc oxide concentrations acicular zinc oxide is more susceptible
to erosion. In the lead series at 10, 20, 40 and 55% rcactive lead,
basic sulfate films mildewed at low concentrations and eroded at high
concentrations, Bagic carbonate showed some mildew at low concentrations
and gave gray films at high. Basic silicate mildewed at low concentra-
tions but gave clean films at high, with no crosion.

M-50 Pigment

We glanced at a few metal protective paint exposure punels,
Those contzining M-50 continue to look good, which confirms our findings.

#. VAN 1OO
MVL:AR
Director of Pzint Research

SRR
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Paint Research Department - July 1k, _1256

Fipal Report on sures 15934-58 C,E,K

St. Joseph lead Compeny Cooperative Series

Previous Reports - September 30, 1952
March 29, 1954

Furpose

To compare a number of white house paints using various zinc
oxides in both lead-free and lead-containing formulations. The series
included Rx 471 SWP Gloss White as & lead-containing type and both Rx 436
SWP Fume Resisting and St. Joseph's submitted samples as lead-free types,
patterned after Rx 436, The zinc oxides involved are:

American Zinc's Azo Z222-33 and Z2Z2.55
New Jersey's Horsehead XX-592, -503 and -50
St. Joseph's Green Iabel #17, 40 and 42

Preparavion and Expoaure

The two companies exchanged the paints described above and each i
painted out a complete series for exposure. Our series is on cedar bevel |
siding, primed with Rx kS0 Undercoater and also as self-primed (both on ‘
one panel). The tests have been exposed at Florida, at Coffeyville,
Kansas, and at Chicago, all vertical south. The exposure time at each
location i{s very pearly 4 years.

m of Results

. A comparison of the expogure results of this series with earlier
aimilar atudies shows that the bodied oil type house paint formulations are
more resistant to checking and cracking failure than the older raw oil
types. Thic hasg resulted in improved performance of zinc oxides which had
been ratcd es unsatisfactory for bouse paint usaze in earlier tests.

It is our feeling that this change in formulation has done mch
0 bring about a relaxation of our stringent zinc oxide specifications.
Ve would now approve the following pure oxides for SWP usage: i

Azo 222-33
KRew Jersey XX-503
8t. Joseph's Green Label #17
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At L4 years, in broad genersl terms, we can state that general
appearance depends upon two factors, (a) dirt and/or mildew and ibj
erosion or "thin" appesrance. At Chicago and Coffeyville, mildew being
no factor, the Rx 436 formulas tend to be cleanest but most eroded, the
St. Joseph formulag pretty much the opposite and the Rx UTL samples
generally intermediate on both counts. This results in essentially
equal general appesrance ratings for the majority of all tests at these
two locations. Bringing Florida tests, with mildew variations, into the
plcture, there is less conformity in appearance, but still a rough per-
allel trend. Exceptions may be seen in the readings below; the ones
apparently most significant are:

(a) Florida, stressing mildew growtnh., Rx 436 seems to allow the
most mildew, St. Joseph formulas the least and Rx 471 inter-
mediate. No zinc oxide shows up consistently either good or
bad in two or more formula types with respect to mildew.

(b) Chicago and/or Coffeyville, individual exceptions to the
above. In two out of three cases, XX-503 and St. Josepb
#17 show less than averagze erosion and more than average
dirt; likewise, XX-50 and (quite definitely) XX-592 show
maximun erosion and minimum dirt.

Moving to the general consideration of film durability (except
that one of its components, erosion, has already been coveredL ve can
make some brief general statements alonz the same lines as those of the
previcus report, using the same techniques of examination. There iz a
considerable range of checking and cracking, partly microscopic, at each
location, Coffeyville showing the most visible failure; likewise a range
vithin each formula type, Bx 471 showing generally least failure.

XX-592 -- consistently poorest throughout
St. Joseph #17 -- definitely on the poor side
XX-50, 22Z-55, St. Joseph #40 -- about aversge, satis-
* factory but showing some cases of serious failure
227-33, XX-~503 -~ clearly best
St. Joseph #42 -- well above the average

In trying to reach an agreement amonz the Department's house
peint formulators on the general durability ratings of the seversl paints,
a8 point wag raised vhich suggested a departure fram our regular examina-
tion techniques. Briefly, it was convincingly argusd (s) that low ratings
of microscopic checking (with the LO-power microscope) give many exposure
samples & worse record than they deserve on the basis of practical dura-
bility and protection of the wood, and (b) that in many cases, notably
SWP tints, we have ample evidence that such microscopic checking rated as
lowv a3 3 at cne year may not increase in severity over the next two or
three years,
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In order to eliminate the possible misleading effect of "micro-
scopic failure" yatings, all panels were re-examined with a 2-1/2X linen
tester lens. This might be referred to as an “"aided eye" or "macro” ex-
amination. Most of the fasilure thus cbgerved, at least in this series,
must be rated as cracking, since it is impoesible to distinguish between checks
and cracks unlegs they are very obvicus. An analysis of the ratings by this
"aided eye" technique ylelds the following results compared with thosge
cited above: -

XX-592 azain clearly poorest in durability

222.-55 Aaropping to second poorest, but well ahead of XX-592

X{-50, St. Joseph #40, St. Joseph #42, especially the latter,

a1l dropping considerably, rating "a little below
average.”

St. Joseph #17 rating the same as the preceding, but this

represents & considerable gain over the previous
system.

22Z-33, XX-503 again clearly best

We are inclined, at least in this particuler series, to favor
the new type of ratinz as more indicative of the "practical durabilities”
of the paints in question.

The following summation of checking and cracking gives an in-
dication of how these two ratings eampare in practice, and alsc gives
scmevhat more detailed information on performance than the above comments.

This tabulation is made by totaling the checkinz and cracking
ratings of the four year exposure ratings from Chicago, Coffeyville and
Florida. A perfect score would be 30 points.

lead Free Paints

Micro Macro Macro

Pansl Ro. Zinc Oxide Self-Primed Self-Primed Over Undercoater
15935 Azo 222-33 26 29 30

36 New Jersey XX-503 24 30 30

37 New Jersey XX-50 21 26 2k

38 New Jersey XX-592 12 16 17

39 St. Joe 17 18 23 25

Lo 5t. Joe #i0 19 22 20

by St. Joe #u2 2 22 21

y2 Az0 22255 18 17 17
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[Lead Containing

Micro Macro Macro
Panel No. Zinc Oxide Self-Primed Self-Primed Over Undercoater
15943 0zlo W12 24 29 30
Lh Azo 22Z-33 21 25 26
Ls New Jersey XX-503 19 23 25
L8 Newy Jersey XX-50 15 22 21
L7 New Jersey XX-592 6% 11+ 15#
L8 st. Joe #17 17* a3 23%
Lo St. Joe #40 13#% 19+ 20%
50 St. Joe #k2 g 23+ IR
51 Azo 222-55 15 22 20

*Panels of this group did not perform well even on the guide area.
The cumulative rating shown here has not been justified in any
way to compensate for the poor panels, therefore, it is reason-
able to assume that paint performance with these zinc oxides
might be expected to be somewhat bvetter than these readings

might indicate,

Al]l tests are being retired from exposure.

MC:ls
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Examination at 48 Months, Chicago

“Sw

RB Gen.
Panel No. Description No. Chalk Check Crack Eros'n Dirt App.
Guide
15934 Reg. Rx Ls50-471 3208 6 10 10 é 6 6
358  Rx 436 Fume Re- 3200 6 10 10 5 6 6
sistant with
ZZZ-33 over Rx 450
B Self-primed 3200 6 10 8m 5 7 6
36A  With XX-503 30L 6 10 10 6 5 6
B Self.primed 3201 6 10 10 6 5 &
37A XX-50 3202 5 10 10 5 6 5
B Self-primed R2 5 10 8m S 6 5
B xx-592 3203 5 T m 5 6 5
B Self-primed 3203 S 6m 3 b 7T 5
part n
9A  St. Joe #17 3204 6 10 9 6 6 &
B Self-primed 3204 6 10 8 6 6 6
part m
40A  St. Joe #40 3205 6 10 10 7 6 6
B Self-primed 3205 6 10 om 7 6 6
1A St. Joe f42 R06 T 10 m 7 6 &
B* Self-primed 3206 T 10 Sm 7 6 6
kA 222.-55 3207 6 10 8m 6 6 6
B Self-primed 3207 6 10 Tm 6 7 6
Rx 471 SWP Gloss White
159438  As guide using P8 7 10 9m 7 5 5
Co~fumed
43 Salfeprined 3208 6 10 Bm 6 5 5
WA Mechanical Mix PO 5 10 10 6 6 5
with 227-33
B Self-primed 3209 5 10 om 6 7 6

0007-SWP-045946

0007-SWP-000115319




-6-

RB Gen.
Panel No. Description No. Chalk Check Craclk Ercs'n Dirt App.
150L5A  With XX-503 3210 6 10 10 6 .S 6
B Self-primed 3210 6 10 o 6 5 5
LA With XX-50 211 5 10 5 é 5
B Self-primed 3211 5 10 - 6 5 6 5
part m
k74 With XX-592 3212 6 T L 5 5 5
part m
B Self-primed 3212 5 Tm 2 5 6 b
part m
BA  st. Joe #17 3213 é 10 Im 7 6 5
B Self-primed 213 5 10 8m 6 6 6
hoA  St. Joe #46 P21 6 8m 8 6 5 5
B Self-primed 21k 6 8m 6 b b
504  St. Joe #2 3215 5 10 Sm 6 6 6
B Self-primed 3215 5 10 8 6 7 6
part m
S1A 222.-55 3216 6 10 8 6 5 5
B Self-primed 3216 6 10 6 5 5 5
} part m
§t. Joe Paints (leed-free)
159524  Using 222-33 - 6 10 10 6 6 6
B Self-primed c—- 6 10 9m 5 6 5
53 XX-503 — 7 v 1 6 6 5
B Self-primed - 6 10 Om 5 6 5
SHA  XX.50 --- 7 10 9m 5 6 5
B Self-primed -—-- 7 10 T S s 5
554  XX-592 -—- 6 8m b 7 ) 5
B Self-primed - 6 8m 2n 6 6 6
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Panel Nc. Description Nﬁ? Chalk Check Crack Eros'm Dirt g;g:
159554  St. Joe #17 .- 7 B8m 5m 7 5 6
B Self -primed --- 7 bn Sm 7 5 6
57A  St. Joe #40 - 6 10 9m 7 5 5
B Self -primed - 6 10 ~“6m 6 5 6
58A St. Joe #i2 - 5 10 I 6 6 5
B Self-primed - 7 10 Sm 5 6 5
Examination at 48 Months, Florida
Panel Check Crack Mildew Eros'n Gen.
No. Chalk Guide Test Guide Test Guide Test Guide Test Dirt App.
15934F 5 - - .- .. es - - - 67 6T
BA S5 8m 6m 10 10 8 6 5 6 7 6
B 5 8m 8z 10 10 8 6 6 6 7 6
¥ 5 8m 8m 10 10 8 6 6 6 6 5
B 5 8m 8m 10 10 8 6 6 6 & 5
37A 5 Sm Sm 10 10 8 6 6 7 ) 5
B 4 3m 8m 10 10 8 6 6 7 6 5
388 4 8m 3m 10 8 7 5 6 8 7 5
B 4 8m 3Jm 10 ém 7 5 6 8 7 5
398 & 8m 5m 10 8m 8 6 6 3 7 6
B L 8m 5m 10 &m 8 6 6 8 7 6
YA 5 8m 5 10 5 9 6 8 7 5 5
B 4 8m p"; ? 10 pa;'t g 9 6 6 7 6 5
L3V S 8m Parethum 10 mfé g 8 5 6 8 6 5
B 5 8m 8m 10 100 3 5 6 3 6 5
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Panel Check Crack Mildew - Eros'n Gen.
No. Chalk Guide Test Guide Test Guide Test GCuide Test Dirt App.
153%24 L 8m 6 10 7 3 ] 6 3 7 5
part m part m
B 4 B 6 10 7 3 5 6 8 7 5¢
part m part m
L3A ) 8m &m 10 10 8 T 6 7 6 6
B 6 8m 8m 10 10 8 T 6 7 6 6
Lyp 5 8m Am 10 10 7 6 5 7 7 6
B L 8m 6m 10 10 7 [ 6 7 7 6
454 5 8m G 10 10 7 5 6 8 7 5
B L 8m én 10 10 7 5 6 3 7 5
Léa 5 8m L 10 8m 7 5 6 8 1 5
B 5 &m 5m 10 9m 7 5 3 8 T 5
EROS'N MILDEW
A6 2 2 6 & 9 9 I 3 5 3
part m part m
B 5 2 2 6 6 9 9 3 3 5 3
part m part m
a6 3 3 7 7 9 9 3 3 5 3
part m vart m
B 6 3 3 7 7 9 9 3 3 5 3
rart m part o
Loa 6 bm km  &m dm 9 9 5 6 6 5
B 5 bm km  8m Bm 9 9 5 8 ) 5
504+ 6 3 5 6 7 9 9 5 6 6 5
rart m part m
B 5 3 6 6 7 2 9 5 6 6 5
rext m pert m
514 6 ém 2 10 5 6 8 7 5 5 Y
part m part n
B S 8m N 10 7 6 8 7 5 5 L
part m part n
520 6 9 9m 10 10 7 8 é 6 6 5
B 6 on om 10 10 7 3 6 6 6 5
53 & m om 10 10 7 8 6 6 5 5
B S 9na gm 10 10 7 3 é 6 6 5
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Panel Check _ _frack Eros'n tHildew Gen.
No. Chalk Guide Test C.il: Test Guide Test Cuide Test Dirt App.
1595LA 5 Im 5m 10 8m 7 8 7 7 T 6
B 5 n 8m 10 0 7 8 7 7 7 5
55A 5 9m n 1¢ 10 T 7 7 7 6 5
B 5 Im ém 10 8m 7 7 T 7 6 5
56A 5 9 Bm ¢ 10 7 8 7 T 6 6
B 5 9; Tm 10 10 7 3 T 7 6 6
57A 5 Im 3 10 7 7 a 7 7 & 6
part m rart m
B 5 9m 2 10 5 7 8 T T & 6
part m part m
%4 6 w5 1 9 7 8 7T 1 €& &
part n part m
B 6 9m 4 10 8 7 3 7 7 6 6
part m part m
Examination at 4 Months, Coffeyville
Check Crack Erosa'n Gen.
Panel No. Chalk Guide Test Guide Test Guids Test Dirt App.
1593L T -- -- - -- - -- 7-8 6-T
33A T 10 10 10 10 7 6 7 6
B 7 10 10 10 10 7 6 7 s
36A 7 10 T 10 10 7 7 6 1
B T 10 om 10 10 7 7 5 7
37A 6 10 6Em 10 10 7 6 7 g
B 5 10 5m 10 10 7 6 7 5
384 7 10 10 10 7 6 7 6
B 7 10 3m 10 9m 7 6 7 6

0007-SWP-045950

0007-SWP-000115323




-10-

Check Crach Eros'n Gen.,
Panel No. Chalk Guide Tast_ _Guide Test GCuide ¥Twost  Dirt App.
155334 7 8m 3} 10 10 7 3 7 6
B 7 8m 3= 10 38 7 5 7 6
Loa 6 I fm 10 10 7 6 i 6
B 5 om lim 10 8 T 3 7 6
k1A 7 Tm  3m 10 7 7 3 7 é
part n
B i Ta  3m 10 7 7 6 7 5
part m
Lb2A 7 8m  3m 10 8 7 6 7 6
part m
B 7 8m 10 8 7 & 7 5
pert m
L3A 7 8m  m 10 10 7 7 6 6
B 7 8 B 10 10 7 7 6 6
L2TS 7 ™ Tm 10 9 7 7 6 6
B K T 6m 10 &m 7 7 6 6
LsA T 8m 5m 10 Bm 7 i 6 6
B 7 8m  im 10 m 7 7 6 6
4ea 6 Sm Sm 10 &m T 7 6 6
B 6 m  Sm 10 &m 7 7 6 6
bra 5 3 3 5 5 77 5 6
part m rart m
B 5 3 2 5 4 7 7 6 5
L8A 7 3 6m 5 Sm 7 7 5 6
B 7 3 Sm 5 &m 7 7 5 6
koA 7 3k 5 6 707 6 5
part m part m
B 6 3 3 5 5 7 7 6 6
part m part m
50A 7 T  Tu 10 10 7 8 S 7
B 7 ™m  Gm 10 9m 7 8 6 7

0007-SWP-045951
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Check Crack Eros'n Gen.
Papel No. Chalk Guide Test Guide Test Guide Test Dirt App.

15951A 6 om T 10 10 T 3 é 7

B 6 Sm Tm 10 10 7 3 6 7

524 7 9a  6m 10 10 7 7 6 g

B T om 5m 10 10 1 7 6 6

53A 3 Sa ém 10 10 7 7 6 &

B 6 9n Sm 10 5m 7 7 6 6

SLA 7 10 Gm 10 10 T 7 6 8

B 6 10 L 10 &m 7 7 6 6

55A 6 8m 3 10 7 7 8 7 6
part m part m

B 6 &m 2 10 5 7 6 7 3
part m part m

S6A 7 am 3 10 7 7 7 6 6
part m part m

B 1 Sm 2 10 5 T T 6 6
rart m part m

5TA 7 Sm 5 10 9 7 7 6 6
part m part m

B 6 om 3 10 7 7 6 7 3
part m part m

584 7 m 6 10 10 7 6 7 5

part m
B 6 om k4 10 om 7 3 7 6
part m

0007-SWP-045952
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Formulas Involved

SWP Fume Resisting White - RB 3200

Pounds Gallons Material
100 1ho3
100 2030
220 Azo 33
2383 ' 20
28-1/2 (2)
19 {310)
3 (5096)
1-1/2 (543)
2 (2231)
1-1/4 (2236)
b (141)
18-1/4 (348)

Wt./Cel. - T 13.29 - A 13.38
Viscosity 46" @ 75 deg. on #3

SWP_Fume Resisting White - RB 3200

SWP Fume Resisting White - RB 3201

Pounds Gallons Material

Same as RB 3200 except using
New Jersey XX-503

Wt./Gal, - T 13.29 - A 13.26
Viscosity 35" @ 75 deg. on #3

SWP_Fume Resisting White - RB 3203

Pounds Gallons Material

Same as RB 3200 except using
New Jersey XX-50

Wt./Gal. - T 13.29 - A 13.33
Viscosity 42" @ 75 deg. on #3

Pounds Gallons Material

Same as RB 3200 except using
New Jersey XX-592

wt./Cal. - T 13.29 - A 13.31
Viscosity 32" @ 75 deg. on #3

SWP Fume Resisting White - RB 320L

Pounds

Gallons

Material

Same ag RB 3200 sxcept using

St. Joe #17

Wt./Gal. - T 13.29 - A 13.33
Viscosity 35" @ 75 dez. on #3

0007-SWFP-045953
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SWP Fume Resisting White - RB 3205

Pounds Gallons Material

Same as RB 3200 except using
St. Joe #40

Wt./Gal. - T 13.29 - A 13.30
Viscosity 55" @ 75 deg. on #3

SWP Fume Resisting White - RB 3207

Pounds Gallons Materiasl

Same &8s RB 3200 except using

Azo 55

vt./Gal. - T 13.29 - A 13.50
Viscosity 50" @ 75 deg. on #3

SWP_Fume Resisting White - RB 3206
Material

Pounds Gallons
Same as RB 3200 except using
st. Joe 2

Wt./Cal. - A 13.36
Viscosity 55 4 1/8 cup

SWP Gloss White - RB 3208

Pounds Gallons Material

275 20

5 2132

150 1403
200 412

200 k2
32-1/2 (2)

19 (310)

1-3/b4 (901)

5/8 (543)

(141)

"
16-3/4 (348)

Wt./Cal. - A 14.23
Viscoaity 25" @ 75 deg. on #3

P Gloss White - RB 3209

Pounds

275
5

Gallons

Material

20
2132
1403
Azo 33
18

Vehicle same as RB 3208

Wt./Cel. - T 14.29 - A 14.30
Viscosity U4" @ 75 deg. on #3
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SWP Gloss +hite - RB 3210

Pounds Gallons Maeterial
275 20
15 2132
150 1403
306 New Jersey XX-503
ok 18

Vehicle same as RB 3203

Wt./Gal., ~ T 1k.29 - A 1L.3
Viscosity 31" @ 75 deg. on 3

SWp _Gloss White - RB 3213

Pounds Callons Mater ial
275 20
15 2132
306 New Jersey XX-592
oL 18
150 1403

Vehicle same as RB 3208

Wt./Gel, - T 14.29 - A 14.29
Viscosity 36.5" @ 75 deg. on #3

SWP GQloss White - RB 3211

Pounds Gallons Material
275 20
75 2132
150 1403
306 New Jersey XX-50
o 18

Vehicle same as RB 3208

Wt./Gal. - T 14.29 - A 1L.20
Viscosity 29.2" @ 75 deg. on #3

SWP Gloss White - RB 3213

Pounds Gallons Material
275 20
T 2132
306 St. Joe #17
9 18
150 1403

Vehicle same ag RB 3208

Wt./Gal. -~ T 14.29 - A 14.3)
Viscosity 34" @ 5 deg. on #3

SWP Gloss White - RB 321k

Pounds Gallons Material
275 20
75 2132
306 5t. Joe #40
Ol 18
150 1403

Vehicle same a8 RB 3208

Wt./Cel. - T 14,29 - A 14,28
Viscosity 54" @ 75 deg. on #3
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SWP Gloss White - RB 3215

Pounds Gallons Material

275 20
15 2132
306 S5t. Joe i#s2
b 18
150 1403

Vehicle same as RB 3208

Wt./Gal. - A 1k.27
Viscosity 52" @ 75 deg. on #3

-15-

SWP Gloss ..hite - RB 3216

Pounds Gallons Material
275 20
15 2132
306 Azo 22Z-55
o4 18
150 1403

Vehicle same as RB 3208

Wt./Cal. - A 14.33
Viscosity 51" @ 75 dez. on #3

SWP Undercoater - RB 3217

Pounds

1c0
250
2Lo
120
12

3

Gallons Material

3/%
28
1h-1/2

l‘/

1-1/2
1.1/2
25

2077
20
511
18
217k
547

(509%)
(2)
(310)

Wt./Gal. - T 13.73 - A 13.50
Viscosity 14.8" @ 75 deg. on #3

We have no formulas or description of the paints submitted
by St. Joseph, other than a statement of the zinc oxide used in each,
which 18 typed with the Florida resdings (above).

JWC:1s
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Paint Research De ot - A t 13, 1996

Final Report on Exposures 1§§§5-72 F,C

Titanium Pigment Corporation Cooperative Series (1951

Purpose

To compare exposure results on white and tinted house paints,
planned as an extension of a previous series, with special emphasis on
comparison of results at our locations with those at Ssyville, FNew York.
A progress report was issued on September 2k, 1952, at one year, another
on Decembeyr 1%, 1953, at 2l months.

Paints Tested s
Group 1 -- Fume Resisting House Paints

Paint No. 1'192 Variation
RB 3328 Titanox A/AA 50/50 blend
RB 3329 Titanox AA
RB 3330 Titanox A/RANC 75/25 blend
( KB 3331 Titanox A/RCET 50/50.blend
Group 2 -- Lead Containing Gloss White
Paintv No. Tigz-:Vai'Lation
BB 3299 Titanox A
RB 3300 Titénox A/AA 50/50 blend
HB 3301 82 £
‘RB3302 -
2 3 Iea.d Conta.:l.ning
N Pa.int No. : 3 ]
RB 3303 ¥ 3mnc - Mg silicate
RB 3304 .Y Titanox RC « Mg ‘8ilicate
RB 3305 Y Titanox-RANC - Ca carbonate

RB 3306 Y Titanox\RC - Ca -carbonate

‘0CT 16 1956

Tltanox .’RANC Mg silicate

RB3304-G Titanox RC - Mg silicate
RB 3305 G Titanox RANC - Ca carbonate
RB 3306 G Titanox RC - Ca carbonate
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Group 5 -~ T.P. Co. White H-use Faints

Paint No.

1527-1
1527-2
1527-3
1527-4

1527-5

1527-6
1527-7

1527-8
1527-9

1527-10

Group 6 - T.P.

10% TxA MO-10% TxRA-38.5% PbZn-15.7% BCWL-25.8% Asb.
10% TxA MO-10% TxRA 10-38.5% PoZn-15.T7% BCWL-25.8% Asb..
20% Tx A168 10-38.5% PbZn-15.TH BCWL-25.8% Asb.

The same peint as No. 2 with all the lead being
replaced by 45X on a volume basis.

7.5% TxA MO-7.5% TxRA 10-34.6% PoZn-1k.7% BCWL-
35.7% Asb.

35% TxRCHT-10% TxA MO-50% PbZn-5% Asb.

The same paint as No. 6 with all the lead replaced
by 45X on a volume basis.

25% TxRCHT-7.5% TxA MO-35% PbZn-32.5% Asb.

15% TxA 168 LO-10% TxRA 10-35% Zn0-20% Asb.-
20% Calcium Carbonate.

35% TXRCHT-10% TxA MO0=35% Zn0-20% Asb.

Co. Tiunt Bases {(CGray)

Paint No.

1527-11
1527-12
1527-13
1527-14
1527-15

1527-16

13% TXRANC-38% 200-13% 45X-36% Calcium Carbonate
12% TXRANC-35% Zn0-53% Calcium Carbonate

53% TxRC-34.5% ZnO 12.5% Basic Lead Silicate L5X
20% TXRC-25% Zn0-10% 45%-45% Caleium Carbonate

Primer 60% TXRC-20% BCWL-20% Asb. in usual dehydrated
castor oil-linseed-ester gum vehicle at a PVC of 40%

Primer - 65% TxRC+35% Asbestine in usual vehicle

0007-SWP-045958
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Preparation and Zxposure

The paints are tested on cedar bevel siding as follows:

8. The left 1/3 of each pasnel a control using house paint undercoater
plus SWF Gloss White or the appropriate SWP tint.

b. The center 1/3 of each panel & test topcoat over undercoater.
(Undercoster for SWP groups is Rx 450. For T.P. Ca. groups
it is their #1527-15; but see also special T.P. Co. primer at
end of list). -

¢. The right 1/3 of each panel the same test as the center 1/3 but
self-primed work.

d. First coats at 450 sg. ft. per gallon, topcoats at 550.

Panels have been retired after 36 months at Miami, Florida, vertical
south. Chicago panels, north and south vertical, were left on test up to
L years, and have been retired.

Summary of Results
Group I. Fume Resisting Whites

All normal at Florida, lock fair to good. Again, self-primed are a
little cleaner and whiter than Rx 450-primed. RB 3329, with all
Titanox AA, ie least satisfactory because of more mold growth and
dirt, slowver clean-up than the others. The Chicazo tests, consider-
ing the added year, also seem quite satisfactory. Here RB 3329
does not stand out as dirty or slow in chalking. A/RCHT shows some
rutile yellowing.

Group I1. Llead Containing Whites

Rlorida panels definitely cleaner and less mold growth than guide
or Group I. Surface flaking (lack of uniformity of chalking)
varies considerebly, with A/RANC sbowing up rather poorly on this
account. At Chicago, erosion runs about the same as in Group I,
end the tests are generally satisfactory. The A/RANC sample, how-
ever, gtands out both for rutile yellowing and microscopic checking.
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Group III. Lead Containing Tints -- Colonial Yellow

Fading and chalk-masking rate as before, the two locations agreeing
very well and showing RC/calcium carbonate poorest and RC/megnesium
silicate best. RC seems to be prone to cause checking, and since
this is worse with calciun carbonate, this sample (RB 3306) stands
out as pocrest. Color retention seems to be the only redeeming
feature of the RC/magnesium silicate formula, mlthough at Chicego
it seems to vesist checking. Neither RANC sample shows checking,
and all tests of RANC fall in the intermediate range as regsrds
color and clean-up.

Group IV. lead Containing Tints -- Westichester Gray

Though not as pronounced, this shade now (contrary to the previous
report) shows the same trend as GroupilS in color retention. Check-
ing sgain follows the same pattern, serious with RC. The Chicagoe
panels verify the inferiority of the RC/calcium carbonate blend,

but do not show up RC/magnesium silicate as well as the Floride
panels do. However, this 1s due to erosion and not to yellow

chalk face, ms reported at 2k months.

Group V. Titenium Pigment Corporation Whitee, With Their
Primer #1527-15 (20% BCWL)

This group shows some of the differences in performance noted at
2k months, as may be seen from the readings. The most notable
are:

l. CIenrly poor durability with #1527-15; self priming better.

2. Paint #5 checking more than ;2

3. AMD/RA free of checking, but tends to be yellow, poor in
clesn-up. AMO/RA 10 very similar.

L. A168.10, scmewhat comtrary to the 24 month report, by it-
sclf shows a little checking but good clean-up, how-
ever, the blend with RA 10 tends to check and 1s quite

. dirty and yellow.

Group VI. Ttanjum Pigment Corporation Tints, Gray

Again this group shows heavy chalk masking end generally unsatis-
factory appearance. Checking, especially at Florida, has advanced
to a serious estage in most casee, considerably more so on the T.P.
paints than on the RB 3303G control (as in Group IV). Paint #1b
is clearly poorest in durability; in color retention it is best
st Florida, but marred by yellowing at Chiesgo. Paint #12 shows
8004 color retention, presumably largely dus to calcium carbonate,
vithout the yallowing, and perbaps could be rated generally best
of this group. On durebility alone, Paint #11 might be given a
8light edge, This would indicate that high calcium carbonate is
good. for tint retention, but that partial replacement with LSX
improves durability.
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Group VII.
Checking, noted at 24 months Bs very slight on the #1527-16 primer-

(Supplementary)

Rx 471 system, bas not advanced to a sericus stage at either location.

This primer, similar to #1527-15 above, but with BCWL removed, now
seems to give the same results as #15 with reference to Paint 7 as

topcoat. But with Paint #10, especially at Chicago, the leadless
primer does much better.

Examination Results

Panel
No L4

Examination at 36 Months, Flerida

Description

KB
No.,

guide Rx 450 plus Rx &7l reg.

15835F

SWP Fune
36

36-2

37
37-2
3
30-2
39
35-2

all 1k03,
left 1/3
Resisting
Rx 436 50/50
Tx AJAA

¥2's" all self-
primed, other-
vise as 36

All Tx AA
Self-primed
75/25 TxA/RANC
Self -primed
50/50 TxA/RCHT

Self-primed

SWP Gloss White
%0

Y

Lo-2
i
-2
N2
k2.2
k3
b3-2

Rx 471 as guide
Belf~primed
50/50 TxA/AA
Self-primed
82/18 TxA/RANC
Self-primed
50/50 TxA/RCET
Self-primed

3299

3328
3328

3329
3329
3330
3330
333
3331
3299
3299
3300
3300
3301
301
3302
3302

S

P

oN

(o ANV BN » N V]

N W\ W\

10

10
10
10
10

10

Surt . Mildew Gen.

Chalk Check Crack Flake Fade Guide Test Dirt App.
10 5 T 7
0 5 7 T T 07
10 5 7 7 K T
10 4 7T 5 5 5
10 S T 6 6 6
10 8 7 1 6 6
10 8 T 7T 1
100 8 7 1 6 6
10 8 TT 7T 17
10k 6 5 &6 5
10 8 6 6 6 &
10 7 7 8 6 6
10 7 7 8 7 7
10 S 7 7 6 6
10 5 T 8 17 1
10 7 8 8 6 6
10 8 8 8 7 7

N O F £+ W

10
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Panel RB Surf. Mildew Gen.
lo. Description Ho. Chalk Check Crack Flake Fade Guide Test Dirt App.
SvP Colonial Yellow
Guide Reg. 450, White ,
158L44F Rx 465 reg. 3303Y T 8n 10 10 &4 5 4
Ls Seme, but center 3303Y 7 8m 10 10 L 6 6 5 4
1/3 (RANC
20 dry)
bs-2  Self-primed 3303Y 7 Bm 10 W0 3 6 6 5 3
u6 T*RC/20 3304Y 6 3m 10 10 5 5 4 % &
Lg-2 Self-primed 3304Y 6 am 10 10 & s b 4 3
47 RANC/566 3305Y 6 8Bmn 10 10 L4 5 Lk 5 3
47-2 Self-primed 3305Y 6 Tm 10 10 3 5 L 5 3
L8 RC/566 3306Y 7 Zn 10 10 3 5 6 4 2
k8-2 Self-primed 3306 6 2m 10 10 2 5 6 5 2
SWP Westchester Gray
Guide Rx 450 White, plus 477
158549 left 1/3 33036 5§ 8m 10 w0 2 e = 5 2
50 Seme but center 3303G § 8m 10 0 2 6 6 5 2
(RANC - 20 dry)
50-2  Self-primed 32036 § ™m0 10 2 6 71 5 2
51 RC/20 3304G 6 Sm 10 10 4 6 6 5 4
51-2  Self-primed 33046 7 3@ 1 10 4 6 6 5 "
52 RANC/566 33056 7 m 1 10 3 6 6 6 3
52-2 Self-primed 33056 6 Tm 10 10 3 6 7 6 3
53 RC/566 33066 6 om 10 1 3 6 6 6 3
53-2  Self-primed 33066 6 2m 10 10 3 6 6 6 3
T.P. Co. Paints, White
Guide as 15835, but T.P.'s
15854 reg. primer 9 5 T9m 10 5 - .- 6 b6
1527-15(1eft
and center-parts
all this*primer) T.P., No.
55 T.P. White, with 1527-1 & Tm 10 8 5 3 i 3
TxA-MO/RA
55-2 Self —primed 1527-1 & Tm 10 8 5 5 5 L
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Panel Ki: Surf, Mildew Gen.
No. Descripticn A0 Thalk Clieck Tresk “iake Wade Guice Test Dirt App.
.F,. No.

15856 A-MO/RA-1C TI527<c M 8m 10 9 5 3 4 3
56-2  Self-primed 1527-2 3 8w 10 9 s 4 5 4
57 TxA165-1L0 1527-3 & ém 10 4 5 L 5 i
57-2  Self-primed w27-3 b 8&m 10 6 5 4 8
58 ﬁs 15856 but 1527-4 6 Tm 1 8 5 L Lo

5X
54-2  Self-primed 1527-k 6 S 10 7 5 & Lk
59 A-MO,'RA-10 but  1527-5 6 2 10 5 6 L 3 3
lead -uinc changes part m
59-2  Self-primed 1527-5 5 Sm 10 & 6 5 5 5
€0 RCHT /A -MO 1527-6 & 2 5 8 7 7T 5 6
part m
60-2  Self-primed 1527-6 L ém 10 5 7T 6 5 6
61 As 60, but b5X 1527-7 5 2 S 9 5 7 5 6
part m
61-2  Self.primed 1527-7 5 lm 10 7 5 7 5 6
62 As 60, but more 1527-3 6 bm m 8 5 7T 5 5
extender
62-2  Selfaprimed 1527-8 6 ém 0 8 5 7T &6 6
€3 A168-10 and 1527-9 9 3m 10 7 5 7 3 3
RA-10
63-2  Self-primed 1527-9 9 3m 10 7 5 7T 3 3
64 RCET /A -MO 1527-10 8 2mz 10 10 6 8 4 4
64-2  Self-primed 1527-10 8 2m 10 10 6 8 3 3
ToP- Co. Tintﬂ, Gmy
Ouide as 49, but T.P. Co. EB No.
15865 Primer 3303G ™m 10 10 2
TIP. No.
66 T.P. Speciel 1527-11 6 bim 10 10 3 6 8 5 3
gggc/usx/0a003/
66-2  Self-primed 1527-11 6 bm 10 10 3 6 8 5 3
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Parel RB Surf. Mildew Gen.
No. Description No. Chalk Check Crack Flake Fade Guide Test Dirt App.
15867 RANC/Zrn0/CaCO3 1527-12 9 2m 10 10 5 6 6 4 5
672 Self-primed 1527-12 9 2m 10 10 5 6 6 b 5
68 RC/Zn0/4SX 1527-13 7 2 ™m 1 3 6 10 6 3
part m
68-2 Self-primed 1527-13 7 2m 9m 10 3 5 10 6 3
69 RC /Zn0/4SK/ 1527-14 9 o 8m 10 5 6 7T 4 S
CaCOy
69-2  Self=primed 1527-1% 9 0 10 10 5 6 T S 5
T.P. White with Special Primer
Guide as before, but T.P. Special
15870 Primer, which 1s RB 3299 4 8= 10 5 6 5
65/35 RC/agbestine
T As 15863, but 1527-9 7 2m* 10 10 5 8 2 2
spec. pr.
71-2 Self-primed 1527-9 7 2» 10 10 5 8 3 3
72 As 15864, but 1527-10 6 3w Sm 10 5 8 5 5
spec. pr.
72-2  Self-primed 1527-10 6 3m 8m 10 s 8 5 5

*This is mostly wrinkles and pitting.
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Examination at b Years, Chicago

Panel SOUTH Gen. NORTH Gen.
No. Chalk Check Crack Eros'n Fade Dirt App. Chalk Crack Ercs'n Fade Dirt App.

Guide

15835 6 10 7-8 5-6 6 6 5 10 6-7 5 5

SWP Fume Resisting

15836 10 Tw 6 6 6 6 10 6 5 5
36-2 6 10 Sm 5 7 6 6 10 S 5 5
37 7 10 fm 6 6 6 10 é 5 5
37-2 6 10 8m Y 7 6 6 10 6 6 6
38 7 10 Om 5 7 6 6 Tm 5 SM S5
38.2 7 10 9m b 7 5 6 Tm 5 éM 5
39 7 0 o9 6 6 6 6 ©Bm 6 5 5

. 392 71 10 &n 5 7 6 6 8m 6 & 6

SWP Gloss White

15840 6 10 9m 5 7 6 5 10 6 6 6
ko-2 6 10 om b 7 6 5 10 5 6 5
41 T 10 9m 5 7 6 6 10 6 6 6
k1-2 6 10 m b T 6 6 10 5 6 5
k 5 10 & 6 6 5 5 8 6 & S
ko2 5 10 5 5 6 5 5 8m 6 6 5

part

3 7 10 9 5 7 6 7 10 6 6 6
b3-2 7 10 ™ &4 7 5 6 10 5 & 5

SWP Colonial Yellow

1584k 8 10 10 6-7 & WM &4 8 10 8 b (HYIH
bs 8 10 10 7 L WM L 8 10 7 4 uM L
ks-2 8 10 w0 6 " T 8 10 7 4 M b
b 8 10 10 5 6 L i 8 10 6 6 LM
k-2 8 10 10 6 5 5 5 8 10 7 6 WM 5
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Panel SOUTH Cen. NORTH Gen.
No. Chalk Check Crack Eros'n Fade Dirt App. Chalk Crack Eros’'n Fade Dirt App.
15347 9 10 10 7 ° 5 L 5 8 19 7 5 5M 5
L7-2 9 10 10 7 N 5 g 8 10 7 5 M 5
B 9 M 10 5 3 3 3 8 0 5 3 kM 3
B2 g9 kM 10 5 3 3 3 6 10 5 3 4M 3
4o 7 10 10 6 b6 5 7 10 8 5 WM L
50 8 10 10 5 L 6 L 8 10 7 5 ML
50-2 8 10 10 6 L 6 5 8 10 7 4 5 L
51 8 10 10 3 3 6 3 8 10 6 5 5M 5
s51-2 7 10 10 4 3 6 3 7 10 7 I 5M 5
52 8 100 10 4 y3 5 &L 5 0 6 5 5 6
52-2 8 10 10 L 13 6 h 8 10 6 L 5 5
53 8 Tm 10 L y2 5 3 8 10 6 4 5 5
53-2 7 ™ 10 S5 Y2 5 3 8 10 7 b 5 5
T.P. Co. Paints, White
54 6 10 7-8 5-6 6 6 6 10  6-7 5 5
55 6 €n 5 Y 5 b 6 10 6 In L
59-2 5 On 5 Y 5 L 6 10 6 b L
56 5 8m 5 Y 5 L 6 9m 7 ) L
6-2 5 wm 5 Y 5 & 6 6m T b
5T 6 5m 4 L 6 5 6 7 5 6 L
part m part m
57-2 5 Sm 4 L 6 3 6 7 5 6 L
rart o part m '
8 6 Bn & Y 6 5 6 10 6 ¥ 5 I
58-2 6§ oo L Y 6 5 6 10 6 v 5 L
59 T 8m L Y 5 L 6 8 5 Y i 4
Part m
59-2 6 8n 3 Y 5 b 6 5 3 v 4 3
part m
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Gen.

NORTH
Chalk Crack Eros'n Fade Dirt App.

39X

Gen.

SOUTH
Chalk Check Crack Evos'n Fade Dirt A

——

Panel
No.

7

15860

60-2
61

61-2
62

62-2

63

10

10

3

63-2
6k

6h-2

LM

> Gray
10

10

T.P. Coe. Tints

15865

10

10

10

10

10

66-2

67

10

10

10

10

9 10

67-2

10

10

10

68-2

Y5

10

Y5

10
10

i

A
5

7
Special Primer
10 7-6m

2n

8
6

69-2
T.P. White with

15870

10

T2

10

T2-2
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Formulas Involvad

SWP Undercoater - Rx L50 - RB 3322

Pounds Gallons Material
100 2077
250 20
2Lo 511
120 18
1k2 217k
3 S47
3/ (5094)
28 (2)
1h-1/2 (310)
L (1)
1-1/2 (901)
1-1/2 (543)
25 (348)

Wt./Gal. - T 13.73 - A 13.80
Viscosity 19" @ 75 deg. on i3

Tint Base - RB 3305

Pounds Gallons Material
4o 412
137 1004 Titanox RANC
375 566
1/2 (509%4)
32-1/2 (2)
. 19 (310)
1-1/4 (901)
3/4 (543)
4 (k1)
1/4 (5027)

Wt./Gel., - T 14.65 - A 1h.61
Viscosity 23" @ 75 deg. on #3

-12-

Tint Base - RB 3306

Pounds Gallons Material
440 412
325 2140 Titanox RC
230 566
1/2 (509n)
32-1/2 (2)
19 (310)
1-1/% (901)
3/ (543)
4 (141)
1 (5027)

Wt./Gal. - A 15.16
Viscosity 33" @ 75 deg. on #3

Tint Base - RB 3304

Pounds Gallons Material
ko hi2
325 2140 Titsnox RC
200 20
1/2 (5094)
32-1/2 2)
19 310)
1-1/4 (901)
3/4 2’5*&3)
L 1h41)
13 (3u8)

W‘b./Gal. T 15-00 - A 15002
Viscosity 37" @ 75 deg. on #3
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T{nt Base - RB 3303 SWP Gloss Jhite - RB 3302
Pounds Gallons Material Pounds Gallons Material
440 L2 250 20
137 1004 - Titanox RANC 175 2132 - Titanox RCHT
325 20 100 1403 - Titanox A
200 412
1/2 (5094) 200 2L
3e-1/2 (2)
19 (310) - 31/ (2)
19 (310)
1-1/4 (901)
3/k (543) 1-3/4 (901)
L k1) 5/8 (543)
AT 5027) In 1)
15-3/4 348)

wt./Gal. - T 14.38 - A 1k.31
Viscosity 22" & 75 deg. on #3

Wt./Gel. - T 1k.k6 - A 14,50

Viscosity 26" @ 75 deg. on #3

SWP Gloss White - RB 3301

Pounds Gallons Material

30 1004 - Titanox RANC
140 1403 - Titanox A
200 L12
200 124
®5 20
3R-1/2 (2)
19 (310)
. 1-3/4 E901)
5/8 543)
b (1)
16-3/4 (348)

Wt./Gal. - T 14.25 - A 14,23
Viscosity 21" @ 75 deg. on #3
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SWP Gloss White - RB 3300

Pounds Gallons Material
35 1403 - Titanox A
85 2030 - Titanox AA
200 412
200 12k
325 20
32-1/2 {2)
19 (310)
1-3/4 (901)
5/8 (543)
b (141)
16-3/4 (348)

Wt./Gal. - T 1%.25 - 4 14,30
Viscosity 25" @ 75 deg. on I3

SWP Gloss white - RB 3299

Pounds Gallons Materiel
170 1403 - Pitanox A
200 k12
200 1heh
325 20
32.1/2 (2)
- 18 (320)
1-3/% (901)
5/8 (5%3)
L (141)
16-3/4 (3u8)

Wt./Cel., - T 14.25 - A 1k.31
Vigcosity 25" € 75 deg. on #3

Fure Resisting White - RB 3328

Pounds Gallons

Material

100 1403 Titanox A
100 2030 Titancx AA
290 2059
288 20
2-1/2 (2)
19 (310)
3 zso96)
1-1/2 543)
2 (2231)
1-1/k (2236)
L {141)
1h-1/4 (348)
L (348)
Wt./Gal. -~ T 13.29 - A 13.33
Viscosity 42" @ 75 deg. om #3
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Fume Resisting White - RB 3330 Fume Resisting White ~ RB 3329
Pounds Gallons Material Pounds Gallons Material
126 1403 .- Titanox A 290 2053
42 1004 - Titanox RANC 268 20
250 2059 200 2030 - Titanox AA
1k 20
> 32-1/2 (2)
32-1/2 52) 19 (310)
19 10 -
e e Gy
3 (5096) -1 ,‘
1-1/2 (543) 2 2231)
2 2231) 1-1/L (2236)
1-1/k 2236) L (141)
L (141) -1/l ?31«8)
14-1/4 (348) 3 348)
Wt./Gel. - T 13.22 - A 13.23 Wt./Gal. - T 13.29 - A 13.31
Viscosity 41" @ 75 deg. on #3 Viscosity 41" @ 75 deg. on #3

fune Resisting White - RB 3331
Pounds Gallons Material

290 2059
112 20
75 1989
246 2132 - Titanox RCHT
™ 1403 - Titamox A
32-1/2 ie)
19 310)
* 3 5096)
1-1/2 542)
2 2231)
1-1/4 2236)
L4 1&13
1k-1/4 348

Wt./Gal, - T 13.48 - A 13.45
Viscosity 32" @ 75 deg. on #3

Je W. CHAPIN
JWC:1ls
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Inspection Trip
Exposures - du Pont Electrochemicals Department
du Pont Pigments Department
Titanium Pigment Corporation
National Lead Company
June 20 and 21, 1957

General Statement

On June 20 Mr. Fasig, Harvey Gehring, Clovis Adams and the
writer examined some of the exterior emulsion paint panel exposures of
the du Pont Electrochemicals Department. We also examined some of the
exterior house paint panel exposures and a few of the house tedts put
ocut by the du Pont Pigments Department in or near Wilmington, Delaware.
On June 21 Adams, Gehring and the writer examined some of the exterior
paint exposure panels of Titanium Pigment Corporation at Sayville, N. Y,
Mr. Adams and I also reviewed very quickly some of the 18 M S-W leaded
zinc and 45 X basic silicate white lead exposures put out by National
Lead Company, also at Sayville., We had time only to glance at some
M 50 basic lead silico chromate tests. Mr. E. W. Boughton of the
R. T. Vanderbilt Company accompanied us on the trip.

This report is based on the writer's observations and notes.
It may differ in content, interpretation or emphasis from those of the
other people making the same ingpections.

The following comments are offered as general observations:
1. No basically new principles of formulation were presented.

2, Exterior emulgion paints are.receiving more attention each year
that we make inspcctions. .There is & more tolerant attitude toward
application-of anulaion-'paintngn wood. Howe\veﬁ, both du Pont and
TPC always -make .many resetvations ‘in such:digcugsions.

3+, There was siothing new to report on preservatives (fungicidesa)

Both du. Pont -and TPC had gbout:the same knowledge of Buckman's
‘preservative. ag:we, "butimo:more, Both sre paying more
ossible effects: o£ pteeervattves ‘on the normal
chalking Tates:of paints con:aining titanium pigments. There
are cases where chalking is retarded defimitely,

k. Where ccmparisons wete mvnilable on.qualit.y control, no evidence
was secen that ony one of the’titanium -pipment producers had a
consistenc advnn:agc in ~qua11ty over another. 3

5. ~We note. sumca.'cluxati.on in du Pont's recormendations for use of
‘low ginc.oxide.- calcium carbonate house paint forrmulations.
~ They.now-concede a few of the disadvantages of such formulas
which.we have pointed out in the past, They now admit some merit
In magnesium silicate.
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8.

9.

10,

L

Jack Broeker (retired) of du Pont has a very high opinion of our
co-fumed leaded zinc - 0Ozlo 18 M.

du Pont has put out a very high style exposure farm booklet. It
is illustrated profusely with color pictures of panels, houses,
etc. Nevertheless, it is very difficult to use during Imspections.
The slick paper is hard to write on and the pasted pictures are
lumpy and upset the writing.

Even more objectionable is thelr &ystem of consolidating
all repeats of each main series on one page of the booklet.
Since these repeats may have been put out annually or even
oftener there mzy be as many as eight actual series on one page.
Usually there are minor variations each year which are not inclu-
ded in the printed information. It is almost impossible to write
down the details and make observations and notes during the brief
time the panels are being deseribed,

The lesson to be learned from this is that we should adhere
to our present system of making up our booklet on our own exposures.
We 1ist each panel by number, with the variations from basic formu-
lations described briefly. In this way the observer can jot down
his observations of each panel quickly and systematically.
TPC follows this same plan.

du Pont have a tremendous number of panels on exposure. However,
my personal impression was that the variety of ideas studied and
the aims of s0 many series are hard to comprehend in a necegsarily
hurried i{nspection. In contrast, while Titanlum Pigment Corpora-
tion's exposures again are in very considerable numbers, their
series are easier to follow, both as to intent and results.

du Pont apparently persist in their intemtion to get out of the
production of titanium calcium pigments. They probed every way
they could to check the reasons for our interest in 30 and 50%
extended titanium pigments. Apparently their method of produc-
tion is unprofitable, and the capital investment to put them into
& new and profitable method of production is congidered excesgsive.
We said we did have an interest in such pigments, particularly in

C 50.

du Pont is proceeding further in the direction of producing Ti0p

by the chloride rather than the sulfate process. We have tests

in progress to determine whether some instances detected of more

chalking, more fading and more susceptibility to rutile yellowing

g;r chloride pigment are characteristic of regular chloride pro-
ction,
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du Pont Exposures - Electrochemicala Department, Wilmington, Delaware

Herb Beardsley showed us a few of the some 4100 panel exposures
of emulgion paints they now have at Newport. These are in addition to
some 2000 panels put out originally by Elchem on their own test farm.
Most of the panels we saw at Newport were put out in 1955. They were pre-
ceded by about 3-1/2 years of exposure work at their former test location.

The most important comparisons were between their 84-1100 homo-
polymer polyvinyl acetate, which they are promoting currently, and 81-500
which has been their standard homopolymer for Some years. To our knowledge
du Pont has not disclosed the fundamental differences between 84-1100 and
81-300. In cne series, put out in September, 1955, Elvacet 84-1100 is
ghowing slower chalking than 81-900. The paints were pigmented at 27% PVC
using a 90/10 rutile/anatase TiO ratio, with 1/3 pound of mica. du Pont
now recommends an 80/20 ratio of rutile/anatase TiOp in 84-1100 whites,
and straight R-610 rutile in tints,

Another series put cut at the same time compares 84-1100 and
B1-900 tints with straight R-610 TiOp tinted with phthalo blue, These were
at 28% PVC and used 15% dibutyl phthalate as the plasticizer. 84-1100
shows better color retention than the 81-900 tints.

In general, 84-1100 seems to accept higher pigment loadings
than'81-900 before loss in performance appears. du Pont prefers 30% PVC
for 84-1100 paints, 81-900 showed progression in fading, scaling and
erosion as PVC's were increased in steps frem 15 to 40%, 84-1100 was
definitely better after 1-1/2 years' exposure. When painted over weath-
ered (chalky) house pgiat on wood, and exposed at 459 for 1-1/2 years,
comparigons at 25% PVC favor 84-1100 over 81-900, When the PVA paints
ere applied on glazed cement asbestos shingles, higher PVC's encourage
flaking, especiaslly with 81-900,

Lower PVC's tend to collect more dirt, higher PVC's show more
flaking. If plasticizer contents are increaged to accomplish better film
congolidation, dirt collection is compromised. du Pont prefers to use
sode anatase Ti0p in the white to control dirt oa 84-1100 paints.

du Pont had a number of extenders under study. These were
usually used as single extenders although they would prefer to have some
mica present. PVC's were held constant at 27.5%. All the paints looked
good after two years on glazed and porous cement asbestos shingles,
They were also tested on yellow pine, comparing a zegulsr oil type house
paint two coat system vs. one coat oil primer plus ome coat eculsion
paint vg, two coats emulsion paint self-primed. The oil paint in this
group looks very bad due to mold and cracking., We feel there is something
wvrong in the preparation of this part of the panels and Beardsley agreed.
A cost of PVA paint over the oil primer looks better than two coats self-
primed, but the former usuvally shows more wmold.
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As far as the individual extenders are concerned there was
some failure on all. Time did not permit making careful comparigons
between panels. Mica looked better than the others, showing less crack-
ing and erosion, Nytal 300 was not equal to mica and both Asbestine 3 X
and Mistron HGO-55 showed definite cracking. ASP clays 400 and 500
showed about the same degree of cracking. Diatomaceous silica, Lorite,
barytes, Suowflake Whiting and Wollastonite showed perhaps somewhat less
cracking.

In December, 1955 du Pont put out a test on so-called "chalky"”
surfaces. They applied a water slurry of TiO, pigment on cement-asbestos
shingles, followed by the test paints. On such a surface two coats of
Elvacet 84-.1100 paint are adhering better than 81.900, The rest of the
panels were surface conditoned as listed below, followed by the emulsion
topcoats. The present performance of the gurface conditioners ia as
follows:

Elvanol-polyvinyl alcohol in aqueous solution, Looks good here
but fails on house tests.

Elvalan-.alkali solution of polyvinyl acetate copolymer. Fails.
Beckasol alkyd. Good,

Rez. Good,

Dulux Reinforcing Oil, Good,

Tung oil - 25% solution in mineral spirits. Good.

Pliolite clear, Good.

S$-W Masonry Primer., Good,

PYA emulgion plus alkyd stirred in. Good,

PVA emulsion plus tung oil stirred in. Good,

They obtained approximately the same results on actual chalky
repaint exposures on wood when surface conditioned, topcoated with
81-900 or 84-1109 paints and exposed at 450, 8L4-1100 again performed
better than 81.900. du Pont is intereated in a surface conditiomer
vhich perhaps would be made up of equal weights of a PVA paint and &
25% solids solution of an oil or alkyd, plus some added surfactant to
assist in the emulsification of the oil or alkyd.

There was nothing shown us by Electrocliemicals group that
are unugsual or not covered in our own exposures. Both they and the

Pigments Department show a definite preference for 84-1100 over 81-900.

We have 84-1100 on test, but normally we do not use homopolymers on
exteriorg,
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du Pont Exposures - Pigments Department - Wilmington, Delaware

We did not take much time in looking at TiCp studies in con-
ventional oil type house paints, e have this pretty well covered in
our own exposures. However, it is interesting to mention certain of
their own conclusions:

(a) Rutile R-61Q is the only rutile grade they recommend for
mixing with anatase to reduce chalking of white exterior
paints "because it shows the least tendency to show chalk
yellowing in the formulas tested." Up to now they have been
reluctant to admit our contention that R-610 will also show
"rutile yellowing," although less than other freer chalking
rutiles,

(b) "while straight FF has given good performance in alkyd paints,
at least 20% of :rutile (on total TiDp) is needed in linseed oil
paints, and 7C% to 90% of rutile is needed to avoid early ero-
sion in emulgion paints.”

(e} "Using stralght R-610 in combination with selected CaCOs in
white exterior paints, the emount of ZnO may be a very iuport-
ant factor in film discoloration (chalk yellowing).'" (We find
CaC05 increases the tendency toward rutile yellowing, MVL)

In a tint base series out two years, with less ziuc oxide and
more calcium carbonate, rutile yellewing increased, even with
R-61°o

We examined certain tint base series we have checked in pre-
vious years {see page 6 et seg. 1956 report), The series we looked at
were put out in May, 1954 and again in May, 1955, with the latest series
put on exposure in May, 1956. The paints are exposed as whites and
tints. The tinting colors include lampblack, P.C. Blue, P.C. Green,
Green Gold, chrome yellow, molybdate orange and Parachlor Rad. The
basic pigmentations (all as oil paints) were:

1. R-610/35% leaded zinc/magnesium silicate at 33% PVC, with 3,9 1b.
leaded zinc per gallon.

2. R-610/acicular zinc oxide/calcium carbonate at Ll% PVC, with
2-1/2 1b, zinc oxide per gallon.

3. Re610/acicular zinc oxide/calcium carbonate at 43% PVC, with
1-1/2 1b. zinc cxide per gallonm. '

h. R-610/acicular zinc oxide/calcium carbonate at 39% PVC, with
2-1/2 1b. of zinc oxide per gallen.
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These basic paints were supplemented by similar paints plus
preservatives, with non-reactive pigmented alkyd blister resistant
paints, lead-zinc-inert paints of the 1920's, titanium calciuw-zinc
oxide oil paints, comparisons of R-510 chloride vs, sulfate, and emul-
sion paints - 81-900 PVA paints at 18,9% PVC and 26.75 PVC and an
acrylic AC-33 paint at 28% PVC,

We will not go through all of the individual observations
but will mention certain highlights. In general, paints 2, 3 and 4
showed better tint retention aud less mold thdn paint 1, The lead-
zinc-inert paint looked poor, with considerable dirt and mold, The
titanium calcium-zine oxide paints did not perform well, showing fading
and mold. The blister resistant tints still looked anemic., The poly-
vinyl acetate paints wers as govod in color as any, and were clean.
The acrylic paint was slightly dirtier than the polyvinyl acetate paints.
In the May, 1956 series Elvacet 84%-1100 showed better color retention
than 81-500 or the acrylic,

Parachlor Red was still holding a fair tint in the low PVC
PVA paint. Molybdate Orange was better than Parachlor Red in the oil
paints but poorer in the emulsions, At three years R-510 chloride,
R-510 sulfate and R-510 sulfate were about equal in tint retention.
At two years there was an indication that R-510 chloride was somewhat
clganer than R-610 suggesting that it mgy not hold dirt as much as
R-510,

We examined a number of bright colored house paint exposures,
one geries dating back to 1952, another back to 1954, In general,
du Pont stress the advisability of keeping white pigments out of deep
colors. Extenders act like white pigments in increasing fading.
Where whites are ugsed ginc oxide-calcium carbonate paints are better
than leaded zinc-magnegium silicate. With non-reactive pigmentations
in alkyd vehicles, high PVC's gave poor tint retention, while with low
PVC's they encountered blistering and wrinkling, Vannoy pointed out
the need for an alkyd vehicle for blister resistant paints which will
bond to burned off zinc-containing chalked paint surfaces.

On yellows, normal amounts of zinc oxide are reguired to con-
trol mildew. Green Gold looks good in the alkyd, cadmium yellow does
not, Ti-Tint Yellow-zinc oxide-calcium carbonate looks good im an oil
paint but i{s expensive, Parachlor Red-zinc oxide-calcium carbonate
looks quite good and bright, but eny “milkiness' cannot be improved by
dropping the zinc oxide because of mold. P.C. blues with R-610/zinc
oxide/calcium catbonste show fair tint retention, Indanthreme blue
fades earlier :P.C. dlue but does not fade as far on prolonged
exposure. R451B'thloride process is about equal to R-610 in P.C, Green
tints but shows more fading with P.C. blues. Suprex Clay shows better
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color. retention than ASP-400, Nytal 300 with Green Gold in an alkyd
vehicle looks clean and bright. Toluidine Red versus cadmium red
shows reversals - it is better on vertical north exposures, poorer on
the south.

du Pont's exposures of flat exterior house paints are mostly
of relatively recent origin (about one year) so they feel their find-
ings are not conclusive. Also they are not very helpful to us as
they are mostly high PVC formulas (4O to 70%), using "flat alkyd"
vehicles. Their formulas usually include 1/2 pound of diatomaceous
silica per gallon, combined with 1-1/4 to 3-7/8 pounds of magnesium
silicate or 2-l/2 to € pounds of calcium carbonate. Apparently no
attention wag paid to PVC/CPVC relatiouships.

Taking the above into consideration, they report the following:

1. When used on wood, flat paints require either special primers
or special reduction of the first coat to avoid:

(a) Early flaking, or

{(b) staining by leaching of soluble materials from the
wood (True Lif PVC) CPVC - MVL.)

2. Alkaline extenders cause rutile yellowing. (This is terrific
as formulas go down in zinc oxide and up in PVC, when CaCOz
is the extender - MVL.)

3. Magnesium silicate gives better chalk fade resistance than
CaC0Og in tinted or bright color flat house paints, but more
mold.

The following du Pont house tests were inspected:

1., Humphrey houge.

The major portion of the house (brick and wood siding) was
painted in May, 1954, using a conventional linseed oil primer-house
paint gystem. It is compared with an Elvacet 81-900, polyvinyl acetate
paint self-primed, pigmented with R-610 /FF/mica at 27% PVC. The PVA
paint looks better than the oil paint and holds less dirt, but it had
peeled in some gpots on the old oil paint. Tha peeled sections were
touched up {n October, 1955 by removing the paint down to the wood and
two coats of PVA paint were applied. These repaired spots are still
intact, but other.sreas are again peeling over the old oil paint,

This shows there is still a moisture problem, There is some interccat
peeling between the PVA paint and the oil paint on the bricks mext to
the ground,
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2. Powell house,

This house has porous cement asbestos shingles as the siding
material. It was first painted on the front and foundation only with
an oil paint, This was chalking freely in June, 1954 when two coats
of paint were applied. The paint used on the whole house except for
the comparison area on the rear (southeast) was a white Elvacet 81-900
euulsion paint, pigmented with R-610/FF/Si0, at 27.7%. This paint
held well on the unpainted shingles but peeled badly from the chalky
oil paint. The comparison paint was a regular primer-oil paint system.
The primer was zincless and the top cost was a Ti0p/zinc oxide/calcium
carbonate paint. The oil paint held to the old paint very well, but
now shows erosion, mold and has a yellow cast, It also holds dirt
under the eaves. The PVA paint on the comparison area is clean, is
chalking freely but shows no erosion as yet.

In August, 1955, the front of the house was repainted. The
peeling paint on the front was removed by stesming and scraping, treated
with & commercial conditioner, then given two coats of Elvacet 81-500
emulsion paint. A small amount of peeling has resppeared on the window
trim.

3. Kiger house.

The siding on this house was porous buff cement asbestos
shingle, painted in July, 1954 with 1ight green paints. The test
area is on the rear, which faces north. The paints aud their current
condition are as follows:

(a) R-610/zinc oxide/calcium carbonate top coat over zincless pri-
mer, tinted with P. C. Green. It is uniform and shows the
best tint retention of the various paints in this test.

(b) R-610/zinc oxide/magnesium silicate/S10, Pliolite paint. It
shows bad fading and definite chalk, PVC was 57.l1%.

* (e} R-610/magnesium silicate acrylic paint - 30% PVC. Shows good
tint retention but has collected some dirt and mold. It shows
gome chalk.

(d) R-610/mica Elvacet 81-900 paint at 27,8% PVC. It shows definite
chalk with some fade due to a white face.

, There are no film failures in any of the paints after three
years® exposure.
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L, Morgan house,

This {s a previcusly unpainted cement asbestos shingle house,
test painted in July, 1956 with two coats of yellow paint, tinted with
Green Gold. The test area is on the rear of the house or north side.
The paints and their present condition are as follows:

(a) R-610/mica Elvacet 81-300 paint at 20% PVC. 1In good condition,
with slight dirt collection.

(b) R-610/Hi-S11/mica/diatomaceous silica flat alkyd paint at
36.1% PVC. Good condition, alight mildew here, although it
showed definite wold growth on panel tests.

(c¢) R-610/calcium carbonate/mica/diatomacecus silica flat alkyd
paint at 54.4% PVC, Tint retention not guite equal to (b),
but is clean and in good condition.

(d) R-610/magnesium silicate acrylic paint at 25% PVC. Tint
retention is good but slightly gray, with slight mold.

(e) R-610/mica Elvacet B84.1100 paint at 20% PVC. There is more
dirt than on the 81-900 paint, with socme streaks of mold.
The PVC should be increased for best performance.

5« Walther house.

This house has porous cement asbestos shingles which had
been painted with an oil paint. It was chalking freely at the time of
the test painting in October, 1356. It was given two coats of paint,
tinted with P.C. Blue and lampblack. The tests were applied on the
north or rear side, The paints and theixr present condition are as
follows:

(a) R-610/calcium carbonate/mica/diatomacecus silica Pliolite
paint at 53.3% PVC. The film is O.K. but flat and faded,

(b) Conventional primer-house paint system. Top coat R-610/2n0/
CaCO3. Considerable fading, white and blotchy.

(c¢) R-610/magnesium silicate cyclopentadiene oil paint at 31% PVC,
This gection has a high uniform gloss, with & brown cast.

(d) R-610/mica/calcium carbonate/diatomaceous silica flat alkyd
paint at 53.4%.PVC, It shows no chalk,

(e) R-610/mica/magnesium silicate/diatomaceous flat slkyd paint
at 46.1% PVC., This paint is darker than (d), showing better
tint retention.
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Titanium Pigment Corporation - Sayville, Long Island, N. Y.

We have reported previously that Titanium Pigment Corpora-
tion put out an extensive group of exposures to check on our question
of their quality control of RA NC production. These were put out in
August, 1956 and represent the largest single group TPC has ever put
out on exposure, The pigments were made into white, green and blue
maleic alkyd enamels, at 18% PVC before shading. They were applied
one coat over one coat of house paint primer on small cedar panels
and exposaed 45° south, They were also made ipto the SWP tint base
formula (with Ozlo 18 M) in white, grecen and blue, at 36.7% PVC.

They were exposed two coats self-primed on cedar bevel siding, south
vertical., They were also made into four types of emulsion paints -
acrylic AC-33, homopolymer polyvinyl acetate Elvacet 81.500, copolymer
12 K 55 and styrene butadiene Dow X-2562. The emulsion paints were
applied on unglazed asbestos shingles. The pigmentation in the emul-
sion paints was 200 pounds TiOp plus 78# magnesium silicate, at 30% PVC
for the serylic and polyvinyl acetate paints and 35% for the styrene
butadiene paints., Other series include alkyd flat exterior psints and
an alkyd-Chlorowax enamel,

Chrome oxide was used for the green paints and P.C. Blue for
the blue tints. The emulsion paints were brushed two coats self-primed
on unglazed cement asbestos shingles and exposed south vertical.

In most of the series there are:

T lots of Titanox RA NC (TPC)
5 lots of Titanox RA 50 (TFPC)
1 lot of Titanox RA (TPC)

11 lots of Ti-Pure R-610 (du Pont)
3 lots of Ti-Pure R-510 (du Pont)
1 lot of Unitane OR-640 (Calco)
2 lots of Unitane CR-540 {Calco)

In most of the series comparisons are included of the extended
titaniuu calcium pigments, one lot each, of Titanox RC (TPC), Titanox
RC HT (TPC), TivCal R-50 (du Pont) and Ti-Cal R-27 (du Pont), One lot
of Titanox RA NC (DS6F19#TA) was selected for blue tone and was expected
to show low chalk resistance,

Gar Schurr examined these panels on April 9 and his report
dated April 15 should be consulted as to their condition at that time.
In some cases, chalking and fading has advanced definitely since then,
The following covers current ocbservations, largely confined to devia-
tions E£rom normal behavior.
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In the pure titanium oxides, the TPC RA NC sample DS6FLS#7A
(5-14) and RA (5-28) are rather weak on fading throughout, as was
expected, Ti-Pure R-610 sample S-17, Ti-Pure R-510 sample S-7 and
Unitane OR-540 sample S-9 show somewhet reduced chalk resistance com-
pared with other lots of similar grade, Unitane OR-540 sample S-8 is
slightly weak, Ti«Pure R-510 sample S-7 varies, slightly wesk in one
group, better in two others, The non~chalking extended rutile calcium
pPigments Titanox RC and Ti-Pure R-60 look good, with Titanox RC HI
showing more fading but Ti-Pure R-27 definitely the most fading. Care
has to be taken in rating the extended pigmelits as they faded first
but apparently do not hold the chalk. Especially in the emulsion paints
the non-chalking rutile calecium pigments might rate as better than the
pure Ti0p's, but if the chalk face is shed freely erosior{;l:y be rapid,
In some cases with the pure oxides the first samples to 8 chalk may
lock good now, as they, too, shed the chalk.

e

The styrene butadiene gseries showed more fadinggthan any of
the series. There was some fading on all of the house paint tints
based on the S-W zinc containing tint base, The flat house paint
series looked a trifle better than the S-W type tints., The enamels
were generally better in tint retention. The acrylics showed much less
fading than styrene butadiene, and both the homo- and copolymer polyvinyl
gcetates were very close to the acrylic. The styrene butadiene paints
were 5% higher in PVC than the other emulsion paints,

Contrary to TPC's contention that RA-50 has gloss and tint
retention at least equal to RA NC, we usually rated RA NC as superior
in these series, In addition, we generally rated the R-510 samples
higher than the RA 50's, but not equal to RA NC or R-610. There are
not sufficient data as yet to comment on any quality differences between
RA KC and R-610 as shown in the variocus production samples under test.

We checked a number of TPC's regular series, The 1952 and
1953 commercial gloss white house paint aeries include some of our
principal competitors' products. The paints put out in 1952 are now
ds follows:
National Lead #110. Some cracking, some erosiom.

Sherwin~Willizms #471l. Some cracking on one poor white pine
board, slight on others. Best paint on north,

Patterson-Sargent #218. Some cracking, loocks best on south
exposure now but mildewed early. Still ghows mold on north,
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Benjamin Moore #100., Some checking and cracking, definite
erosion both gouth and north,

Devae - checked and cracked, bad yellow-gray color.

The 1953 series are particularly interesting because they
show how sensitive the old lead-in-oil and lead~zinc-extender paints
were to variations in the wood substrate. Commercial house paints show
much less difference over cedar and white pine. Couparing the same
paints as in the 1§52 series, we observe the following:

National Lead #110. Scme cracking.

Sherwin-Williams #471. Very slight cracking on white pine.
Looks very good compared with others,

Patterson-Sargent #218. Mold on both south and north.
Poor appearance.

.Benjamin Moore #100., Some erosion.
A geries of commercial white house paints put out in June,
1955 in general are all still in good condition, Special commeats
are as follows:
National Lead. #110. Beautiful flew. Good conditionm.
Sherwin-Williams #471, 0.K. but shows a shallow .elitting
which showed up immediately on white pine. Frank Smith
gsays this is due to the texture of the wood,
Pittsburgh Plate Glass 1-40. 0.K. No special comments.
du Pont #40. Poor flow, Holding dirt under laps of siding.
Sears #143. O.K. No special comments.
Montgomery Ward T5-l. O.K. No special comments.
Daevoe #547. Slightly grayer on south, definitely so on north.
In November, 1953 TPC put out a series of high hiding . one
coat house paints, one coat over a coat of primer on cedar and white
pine. Comments on the proprietary one coat house paints in this series

may be of interest. Most are in good condition except Socony's paint.
Individual comments follow,
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SWP 476 One Coat House Paint. Looks very good.

Pittsburgh Plate Glass. No special comments.

Jones-~Blair. Some spores both south and north.

Devoe. No special comments.

These paints were also applied one coat over bare wood,
SWP 476 One Coat House Paint looks good, but mot quite equal to one
of TPC's specials based on B¢ Titanox A 168/15% Titanox RA 50/77%
Titanox RC HT in a raw and bodied linseed/long oil alkyd/chlorinated
paraffin vehicle at 33% PVC. TPC would now recommend TiOp plus ex-
tenders. Devoe's paint looks poor and Socony's paint is dirty and
mildewed,

Another series of high hiding white houge paints was put out
in June, 1955. In general, the proprietary paints look good, except
for Devoe's which i3 gray-yellow and mildewed both on south and north.
National Lead has nice flow, Sears' is O.K. and Ward's shows very slight
mildew on the south and mildew on the north.

In June, 1956 TPC put out a group of commercial flat exterior
paints, two coats self-primed on cedar siding. Their ifdentification
and current condition are as follows:

Brand Pigmentation Vehicle PVC % Condition

Yellow

Moore T10p-extender Alkyd 61 0.K.

S-W T10-extenders Alkyd-oil 3 Very slight
fade, mildew.

Norfolk Ti0p-extender Copolymer oil 46 Bad fade and
mildew,

National Lead TiOo-lead-extender Linseed oil 55 0.K.

(Cont.)
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Brand Pigmentation Vehicle PVC % Condition

Moore As above As above As above Good color.

S-W = " " " " " "' Mildew north.

Norfolk " " " " " " Poor color and mildew.
National Lead ' n " " T " Good color.

»Note - Recent revision includes leaded zinc to control mildew,
We will send TPC new formula for exposure and to test
on their blister box.

In October, 1955 TPC put out an interesting series to determine
the best type of costing to be used as an exterior tint base. The painta
were applied as two coat work over both weathered cement asbestos shingles
and cedar siding., There are two gloss tints at 33% PVC in a linseed oil
vehicle, with the following pigmentations, respectively (applied over
oil primer):

(a) 17.3% Titanox RA NC/29% zinc oxide/33.4% CaC05/20.3% chrome yellow,
(b) 52.7% Titanox RC/28.2% zinc oxide/19.1% chrome yellow.

The following flat exterior tints were applied two coats,
self-primed:

(c) 22,4% Titanox RA NC/50% CaCOg/27.6% chrome yellow at 50% PVC
in alkyd vehicle,

(d) 60.4% Titanox RA NC/39.6% chrome yellow at 35% PVC in amcrylic
emulsion.

(e) 60.4% Titanox RA KC/39.6% chrome yellow at 35% PVC in
copolymer polyvinyl acetate emulsion.

(£) 60.4% Titanox RA NC/39.6% chrome yellow at 35% PVC in
butadiene styrene emulgion,

The yellow gloss oil paints on asbegtos shingles are mottled and
show glight fading on both shingles and cedar., The flat alkyd paint is
uniform with only slight fading. All the emulsion paints show more
fading and the butadiene emulsion paint has faded worst, with a pink cast.
Green paints of the same types, using chrome oxide greens, perform in the
same orxrder,
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A somewhat similar series of tint studies was put ocut in
May, 1956. The number of surfaces was increased to include:

Cement block Weathered asbestos shingles

Stucco New bevel siding

Glazed asbestos shingles Weathered asbestos shingles
New shakes

In the case of the two gloss oil paints they were applied as
topcoats over a zincless house paint primer. The flat alkyd and the
emulsion paints were applied two coats self-primed. The paints were
as follows:

{a) 17% Titanox RA NC/29% zinc oxide/34% CaCOs tinted with chrome
/ 3
yellow, gloss palnt with linseed oil vehicle at 33% PVC,

(b) 53% Titenox RC/28% zinc oxide/19% chrome yellow, gloss paint
using linseed oil, 33% PVC,

(c) 38% Titanox RA NC/16% CaCOg/i6% Hansa Yellow, flat alkyd, 50% PVC,
(d) 68% Titanox RA NC/32% Hansa Yellow, acrylic emulsion paint, 30% PVC.

(e) 68% T}tanox RA NC/32% Hansa Yellow, polyvinyl acetate copolymer,
30% PVC.

(£) 68% Titanox RA NC/32% Hansa Yellow, styrene butadiene, 3C% BVC,

The color differences were much the same regardless of sub-
strate. The glosa oil paints with chroue yellow are stromnger than the
rest of the paints, vhich use Hansa Yellow. The color of the flat
alkyd 18 still fairly good, The emulsion paints fade more than the
flat alkyd. The acrylic and polyvinyl acetate paints fade slightly
more than the flat alkyd. Agein, styrens butadiens shows bad fading
with a pink cast,

Another series of flat exterior paints was put out in May,

1956. These paints were put out in tints as gray (lampblack), light
blue (P.C. Blue), light green {chrome oxide) and light yellow (Hansa).
The paints were prepared at 50% PVC in a straight alkyd vehicle, using
the following pigmentations:

(a) 130# Titanox RA NC/365# natural calcium carbonate

(b) 1304 Titanox RA 50/365¢ " " "

(c) 130% Titanox RA 50/320# natural calcium sulfate

(d) 435# Titanox RC/88# natural calcium carbonate.
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The results are about the same for all of the tiunts., In the
blues and greens (b) shows slightly more fading than {a). {(c) is quite
bright. (d) shows bad fading and chalk mask and more tendency to water
spot, TPC rates Titanox RC as suitable for use in tints at lower PVC's
but not as high as 50%, as in this series, We avoid using calcium car-
bonate with titanium calcium as this combingtion promotes checking and
rutile yellowing,

It is worth noting that in another éeries of whites and
greens, a high rosin tall oil varnish is staFting to split in one year,
We had better success with a low rogin tall oil varnish.

TPC has a complicated exposure series of emulsion paints on
various surfaces, put out in September, 1954%. Their condition at the
time of examination last year {s described om pages 22 - 23 of the
1956 report. All the emulsion paints were pigmented with 704 Titanox
RA NC/30% magnesium silicate at 35% PVC. Their present condition
(after 2-3/l years) is as follows: .

Buta- AC-33
diene  Poly- PVA Co- PVA Homo- + 25%
Styrene styrene polymer polymer Acrylic Glyptal
Surface S12 KBRS 92 _ Everflex G WC-130 AC-33 2903
2 coats on O.K. Off 0.K. 0.K. 0.K. 0.K.
weathered More Less chalk
asbestos chalk than
shingles than ' straight
PVA. AC-33
2 coats on Scaling Peeled O.K. 0.K, O.K. O.K,
glazed
asbestos
shingles
2 coats on QK. 0.K. 0.K. 0.K. 0.K. 0.K.
wveathered
stucco
2 coats on Some Very bad Some slight Slight Very
new cedar chipping flaking, cracking cracking cracking slight
siding and cracking
erosion
(Cont.)
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Butl- AC-}B

diene Poly- PVA Co- PVA Lomo- + 25%

Styrene styrene polymer pelymer  Acrylic Glyptal
Surface 512 K BKS 92 Everflex G WC-130 AC-33 2503
1 coat over O.K. 0. K, Slight O.K. Spotty  Very
H.P. Primer cracking mildew slight
on new cedar mildew
1 coat on Peeled Peeled Peeled Mostly Quite Best;
chalky _ gone Good slight
paint cracking.
2 coats on Gray Gray Slight O.K, 0.K, 0.K.
cement spotting, spotting, chipping
block peeling, peeling,

The condition of one coat over chalky paint is a very tough

test, and the
the best job.

Using a basic

The

at 35% PVC, it compares the following polymers, two coats on "semi-

weathered" asbestos shingles.

and now represents 2-3/& years on exposure,

Emulsion

Everflex G co-polymer PVA

WC-130 post plasticized PVA

Cal Ink poat plasticized PVA
Beechnut EC-101 copolymer PVA
National Starch 12 K 51 copolymer PVA
Polycroun AX post plassticized PVA
Polyco 522 post plasticized FVA
TS-22 post plasticirzed PVA

du Pont 81-900 post plasticized PVA
Monsanto S§C post plasticizad PVA
AC-33 acrylic

512 K butadiene styrene

762 W butadiene styrene

Saran vinylidene chloride-acrylonitrile
Hycar 1552 Acrylonitrile-Butadiene

Vinac P-100.copolymer PVA
BKS 92 Polystyrene

straight acrylic and the alkyd modified acrylic are doing
TPC is quite high on this alkyd modification of AC-33.

next series has been reported previcusly in 1955 and 1956.
pigmentation of 70% Titanox RA 50/30% magnesium silicate

The series was put out in September, 1954

Asbestos Shigglea

Good

Chipping

Good

Swmall bligters

Good

Good

Good

Good

Chipping

Good

Good; chalky.

Good

Good

Bad flaking

Very bad flaking
(worat)

Good

Bad flaking
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TPC put out a series of emulsion paints in August, 1955
to determine the effect of pigment volume concentration on color
retention. These are blue tints and rose tints of polyvinyl acetate
paints, applied two coats self-primed on weathered asbestos shingles.
National Starch's copolymer 12 K 51 at 35% PVC is used as a compari-
son paint, with the tests including Celanese 202 and Jones-Dabney's
Polytex 600 at 30, 40 and 50% PVC., The piguentation is a combination
of Titanox RA NC and calcium carbonate., In each case the 30% PVC
paint is the best, 40% PVC intermeadiate, and the 50% PVG shcws con-
siderable fade. -

A series was put out in November, 1954 to determine the
relative durability of a pigment combination of 70% Titanox RASC/30%
magnesium silicate in Norvan G copolymer polyvinyl acetate at differ-
ent PVUC's, The paints were applied two coats self-primed on regular
asbestos shingles. All the paints are in good condition after 2-1/2
years of weathering. At 15% PVC there is very slight chalk and about
the same at 20%. There is a break in chalk rate at 25% PVC, increas-
ing at 30 end 35%, to definite chalk at 4LO% PVC, When 25% of the
RA S50 was replaced with anatase Titanox A 168 all the paints chalked
more freely and were much whiter.

National Lead Company, Sayville, New York

Tima did not permit any lengthy review of National Lead's
exposures. Again we checked their series 11966-11989 put out in
October, 1953. The pigmentation includes 1.75 pounds of Titanox A MO
and 5 pounds of oil per gallon with magnesiuvm silicate varied to main-
tain the PVC at 33.1%. The active pigments - lead and zinec - were
varied to obtain the desired percent of active lead or zinc content on
the oil present. National Lead considered einc oxide as having 100%
available reactivity, basic carbonate white lead 33%, basic sili-
cate white lead 45 X 45% and basic sulfate white lead 20%. The weight
percentage of available active pigment on oil ran 10, 20, L0, 55, 80
sand 1009, with some necessary omissions.

There is not much to report as different from previcus years
except normal progress of exposure during an additional year. It will
be recalled that film performance improved as zinc oxide increaged
from 1/2 to L pounds per gallom, with control of mold at one pound of
zinc oxide and above. low lead sulfate contents permitted mold, high
contents showed erosiocn, Basic carbonate white 1ead looks relatively
good - {n earlier stages it showed mold at lower concentrations,
Basic -silicate qleo showed mold at low concontutiona but higher con-
centrgtions gave clean £ilms.
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We also inspected another series of reactivity test house

paint panels put cut in November, 1353, numbered 12032-57.

Tha

paints were made at 32% PVC in a linseed oil vehicle and applied
as two coats self-primed on Yellow Pine and cedar. Our special
interest lay in the fnclusion of Ozlo 18 M in one of the paints fin

the series.

Panel

12032 Control
1203% Std, 80% Substitution
12034 45X for BSWL by Vol,
12035

12036

12037

12038

12039

12040
12041

To replace
100 1b. PbZn

0 X oz 18M BoX zn0
4.6

25
25
5
55
55
5

22
18
15
12

9
6

-

-

Pounds Per Gallon

3.6

9 aw ==
1,03 2.98
.85 2.98
.69 2,98
+56 2.98
2 2,98
.28 2,98

1.03 2,55
85 2.55
69 2.55
56 255
L2 2,55
.28 2.55

Ma.Sil.
307
3.48
3.07
3.2
343
3.4
3.5
3.6

3¢27
3.38
3.47
3457
3.66
3.75

Ti0
1.63
1.63
1.63
1.63
1.63
1.63
1.63
1.63

1.65
1.67
1.69
1.7
1.72
1.73
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We will not try to describe all details of performance of the
varfous paints. Panel 12033 with Ozlo 18 M looks very good at this
time. 12034 with 45X replacing basic sulfate white lead by volume is
.algo good, Panels 12036 and 37 are showing some intercoat peeling.
National Lead do not blame the paint for this failure but attribute
the peeling to the fact that the panels were painted in November.

There would be a good possibility of moiature on the firat coat when
the gecond coat was applied.

M. VAN LOQ

Director of Paint Regearch
MVL: AR
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Inspection Trip
Exposures « Titanium Pigment Corporatiocn
du Pont Pigments Department
June 26 and 27, 1958

General Statement

On June 26 Mr, B. W, Faslg and the writer examined some of the
exterior house paint panel exposures at Sayville, New York and two house
tests on Long Island, prepared by the Titanium Pigment Corporation. We
also spent a few minutes with the National Lead Company, primarily on
their M 50 basic lead silico chromate and very briefly on ks X basic
6ilicate white lead., On June 27 we inspected some of the panel exposures
of the du Pont Pigments Department as well as several of their test houses,

The following comments are offered as general observations:

1, We can repeat with considerable firmuess statement number four of
our 1557 inspection report: ''Where comparisons were available on
quality control, no evidence was seen that any cue of the titanium
pigment producers had a consistent advantage in quality over
another." :

2. Both TPC and du Pont continue to place considerable emphasis on
the exposure of exterior emulsion paints, primarily of the polye
viaoyl acetate and acrylic types, with TPC slso doing a consider-
able amount of work om Lytrcm 680, TPC has ebandoned further
testing of styrene butadiene in any new series and will use
Lytron 680 instead. The preferred formulations of certatn
emulsion paints are performing very well on masonry surfaces
and some look quite goad on waod,

3+ Higher pigment volume emulsion paints are showing up somewhat
better than had been anticipated, In many ceses chalking is less
(or less chalk {s retained) on the higher PVC paints (as we have
found 4n our own exposures). PErosion will have to be checked at
later stages of exposure to determine whether chalking might be
faster but less adherent at higher PVC's.

k. An oil primer sppesrs to be egsential so far on bare wood under
emulsion topcoats to develop optimum perfomance of the emulsion
paints.

5+ While we did not explore the area of film preservatives, it is
obvious that they have not discovered snything new, Both have
a 'wait and see” attitude on Busan 11,

6, Flat alkyd paints still hold some interest.
. As in all previous inspection trips, Titanium Pigment Corpcta-
:ton. ‘Nationsl lLead and du Pont did everything possible to make our trip
pleassnt and informative, One of the highlights was an opportunity to

8o through the new Pigments, Plastics and Paper laboratory du Pont has
erested at Chestnut Hill, -
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Titanium Pigment Corporation . Sayville, lLong Island, N. Y.

Previous inspection trip reports have outlined an extensive
exposure series put out by TPC In August, 1956 to test the quality con-
trol of their production of controlled chalking rutile TiOaz. The
titanium oxide pigments include:

7 lots of Titanox RA NC (TPC)-

5 lots of Titanox RA 50 (TEC)

1 lot of Titanox RA (TEC)

11 lots of Ti-Pure R-610 (du Pont)
3 lots of Ti.Pure R-510 (du Pont)
1 lot of OR-64O (Caleo)

2 lots of Unitane OR-540 (Calco)

Some of the groups in this test include the extended titanium
caleium pigments such as Titanox RC and RC HT (TPC) and Ti-Cal R-60 and
R-27 (du Pont). One lot of Titamox RA NC (D5&F19 #7A) was selected for
blue tone with anticipated lower chalk resistance,

The various titanium pigments were used in several different
types of paints, generally as white, green tints (chrome oxide), and blue
tints (P. C, Blue). These includa the following, together with the
surfaces on which they were applied:

1., Maleic alkyd enamels., 18% FVC before shading. Exposed 45°
south as one coat over house paint primer on small cedar panels.

2. SWP tiot base, with 18 M. 36.7% PVC, Two coats self-primed
on cedar beval siding, south vertical.

3+ Bmulsfion paints, Acrylic AC-33, homopolymer polyvinyl acetate
Elvacet 81-900, copolymer 12 K 55, and styrene butadiene

“~  Dow X-2562. 30% PVC, except 35% for styrens butadiene.
Pigmentation 200 pounds TiOz plus 78, pounds magnesium ailicate.
On unglazed cement asbestos shingles.

There were two supplementary series in which the same pigments
were expoged {n alkyd flat exterior paints and as alkyd.Chlorowax enamels.

In the esulaion paint group, the styrene~butadieme paints
have advanced the farthest in fading after the 22 months of exposure.
The non-chalking:rutile titanim oxides from all three suppliers,
vhether_ RA NC, B-510 or OR-640, all show considerable fading in the
tints. “They: would be rated as equal and of uniform quality. It is
interesting to note that the freer chalking grades sometimes showed
less fading but with mors variation between samples. This may
indicate that the chalk does mot adhere so that there is less chalk
mask. Titanox RA 50 shows as much varfation as du Pent's R-510.
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Even the extended titanium calcium pigments RC and RC HT or R €0 and
R 27 show less apparent fading than the full non-chalking rutile, It
is expected that the freer chalking pigmentations eventually will show
erosion,

In the maleic alkyd enamel tints the fading was more {ln line
with expectations., Mogt of the non-chalking rutile oxides, again whether
RA NC, R-610 or OR-6L40 showed definite but uniform fading. The DS6F19 #7A.
RA NC showed more than normal fade, as expected, one out of 11 lots of
R-610 showed more than normal fade, and one, less., 1In general, the RA 50
samples showed less fading than RA NC or Unitame OR-540., du Pomt's R-510
varied, two cut of the three samples better than average, one poorer.
Titanox RA showed more fading, as would be expected, and showed a yellower
chalk in the green tint. :

The house paints, both gloss and flat, and the other emulsion
paints should be very interesting after another year's exposure., The
acrylic and PVAc paints are both guperior to the styrene butadiene counter-
parts im tint retention,

As noted in the general cbgervations we could see no evidence
that any one of the titanium pigmente producers had a consistent advantage
over any other. There are some variations between lots of a given grads, -
which shows the need to compare a number of lots from each producer
before any statements can be made as to levael of quality or quality comtrol,

Another series, put out in August, 1957 coumpares a number of
titanium pigments in styrens butadiene over unglazed cement asbestos
shingles. One of the Titanox RA NC samplas was also tested across the
board in styreune butsdiene, Lytron 680, 12 K 55 and AC-53,

In this-series there are four lots of Titanox RA NC, a special
super chalk resistant experimental sample MP-1111 (which we also have on
test), and one eample each of R-610, OR-64O, RA 50, sulfate process R-510,
chloride process.R-500, and OR-540., After the ten months' exposure as
tints there is considerable fading in the styrene butadiene paintg with
no differentfiation as yet between the pigmenta, except for MP-1111 which
is slightly yellow. When the same RA NC (lot D57C21ii) fs used with all
the emulgion polymers it shows considerable fading in styrene butadiene,
slight fade in lytron 680 and 12 K 55, and vary slight fading in AC-33,
As a final note :theyellow-cast -of #P-1111 ghows-that it 1s difficult to
make & Jighly chalk:resistant: titgnium oxide without some sacrifice in
color-and .othé: 183 y-properties.

: ‘-Ano_ Rur(u of exterior emulsion paints was put out on
cmnt .abestou’ahinglu and on cedar shakes in May, 1957, in both yellow
and gray tints. The pigmentation was 200 pounds Titanox RA 50 plus
T5 pounds whiting at 30% PVC using the emulgion polymers listed below.
Ouly the cement asbeatos shingles were examined, wlth the following
observations on fading:
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Fading
Polymer Yellow Gray
Styrene butadiene X-2562 Considerable Considerable
Acrylic AC-33 0.K, O.K.
Terpolymer Lytron 680 Slight Slight
Homopolymer PVAc 81-900 0.K. Very slight
Homopolymer PVAc TS 22 D.K. Very slight
Homopolymer PVAc CL 102 oK. Very slight
Copolymer PVAc 12 K 55 0.K. O.K,
Copolymer PVAc Everflex G Very, very slight Very, very slight
Copolymer PVAc Polytex 600 0.K, 0.K.
Copolymer PVAc Flexbond 8C0 None - excellent None - excellent
Copolymer PVAc CL 202 D.K, 0.Ks = very good
Arolon 110 Definite Consgiderable
Eemopolymer PVAc 84-1100 0.K. Siight
Homopolymer PVAc Reichhold 9301 0.K, O.K.
Homopolymer PVAc " 9304 0.k, 0.K.
Copolymer PVAc " 9120 0.K. Best of Reichhold

For eome years we have been reportigg. on a rather coumplicsted
series of axposures of exterior emulsion paints, started in September 195k,
A pigmentation of 70% Titanox RA NC/30% magnesium silicate was used at
35% PVC in a succession of emulsion vehicles; etyreme butadiene X 2562,
polyatyrene BKS 92, copolywmer pelyvinyl acetate Sverflex G, homopolymer
PVAc WC~-130, acrylic AC-33 and AC-33 modified with alkyd, The paints
were applied as follows:

2 coats on weathered cement asbestos shingles

2 coats on glazed cement asbestos shingles

2 coats on weathered stucco

2 coats on new - cedar siding

1 coat ovar house paint primer on new cedar siding
1 coat on chalky paint .

2 coats on cement block

The series was quite far advanced in failures so no complete
examination was made. A few comments way be of interest, Polystyrene
BKS 92 {s very poor on almost all surfaces, Styrene butadiene is poor
on wood both bare and primed, The better polymers are doing quite well
on cedar, Thers is very.little left of any of the one coat spplications
gvi'er k:halky paint, Tha alkyd modified acrylic looks good on concrete

ocks,
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A more recent series, put out in August of 1957, compares a
pigmentation of 200 pounds Titanox RA 50 and 75 pounds magnesiuw silicate
at 30% PVC in various emulsion vehicles, They include copolymer polyvinyl
acetates CL.202, 12 K 55 and homopolymer 84-1100, acrylic AC-33 and
AC-33 with 25% Aroplaz 1274, and styrene butadiene, The paints were
applied as two coats om:

Cement block Glazed cement asbestos shingles
Aged stucco New siding
Regular cement asbestos shingles Primed new siding

Weathered painted siding

Because the series was still relatively new, comments are made
only of departures from normal progress of the exposures. In the blue
tints, atyrene butadiene showed the wost fading on all gurfaces, bad on
wood. Celanese CL 202 shows the best tint retentffm. AC-33 either
atraight or alkyd modified is somewhat blotchy on wood. The homopolymer
841100 shows more fading than the copolymer polyvinyl acetates., Over
weathered painted siding the copolymer polyvinyl acetates show some crack-
ing and flaking, while the homopolymer 84~1100, AC-33 and styrena butadiene
look better. This should be rechecked after additional exposure. There
is some staining below the bevel overhang on ths siding, most on the
acrylic modified with slkyd, none on styrene butadiene and sowe on all the
othera, with perhaps less on 12 K 55, The homopolymer 8l4-1100 shows some
indication of efflorescence on cement asbestos shingles, and the alkyd
modified acrylic and styrene butadiene show slight spotting on such
surfaces,

Another series of exterior emulsion paints was put out on
exposure in August of 1957, blue tiuts applied two coats on weathered
cement asbestos shingles.: These are pigment volume concentration studies
ranging from 30 to 55f PVC in 5% steps using & constant 200 pounds of
Titamox RA 50 and incrsasing amounts {from 80 pounds to 255 pounds) of
magnesium silicate to effect the increases in P9C. The emulsions were
homopolymer PVAc 84-1100, copolymer PVAc Cl.202, acrylic AC-33 and alkyd
modified AC-33, The CL-202 tints were the best, showing slight fading
only at the high PVC's. The alkyd modified AC-33 paints were second
best in tint retention, with little difference due to PVC at this point,
The straight AC-335 paints at 50 and 55%°FVC's showed the worst fading.

An earlier series put out in August 1955 also covers A ladder
of PVC'g, this time ranging from 15%.to 40% in 5% steps, comparing co-
polymer -PVAc 12 K 5Leithiecrylic AC~33. -The Ti0p is a constant 200 pounds
of Titanox RA;NC, varyitg amounts 'of magnesium silicate to change the PVC.
They+ure {n phthalocyanine green tints and grays. The AC-33 showed poorer
color .development on grinding, The polyvinyl acetate series shows only
normal progression of fading as FVC increases, The acrylice as 5 whole
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show much more fading and chalking than the 12 K 51 series as they appreach
three years. TPC has observed this behavior of AC-33 paints in several
series, where at about 18 months they start to chalk and fade rather
definitely,

In a supplement to this series, in grays at 30% PVC, some com-
parisons are made of extenders., ASP 400 clay shows good tint retention
while Wollastonite i{s deficient. In every case PVAc is better than AC-33.

In the field of solvent type paints TPC had started a small
series of exterior flat house paints in which they had applied two coats
of SWP Velvet Flat self-primed without reduction of the first coat. We
asked them to repeat the test using SWP Velvet Flat White and Buckeye
Yellow, over A2 W 2 or at least reducing the first coat of Velvet Flat
25% with A1 V 2, In the repeat TPC followed both procedures as two coat
work on bare cedar and Yellow Pina, exposed in July 1957, They added one
of their own exterior flat alkyd paints EX-6232, with 13D pounds Titanox
RA NC and 345 pounds calcium carbonate in a 100% alkyd vehicle, tinted
to match our Buckeye Yellow. They also tinted our SWP Velvet Flat White
to Buckeye Yellow. Both of the SWP Velvet Flats were on the revised
formulas carrying one pound of 18 M per gallon.

There are no differences due to the wood at this time, and no
mold, even on the porth, Films are 0.K. Dur regular SWP Buckeye Yellow
is best in tint retention, while TPC's paint is showing slight fade.
SWP Velvet Flat White tinted is showing the most fading, since it is
formulated with the RA 50 type of TiOp while regular Buckeye Yellow is
based on RA NC.

In the field of exterior flats TPC has a comparison between
two gloss house paints, a flat alkyd, an acrylic, a PVAc and a styrene
butadiene paint, i{n yellow and green, to determine tha best type of
coating for use as an exterior tint base, The gloss palnts were applied
as-one coat over a conventional zincless primer, the other two coats
ael:-ﬁimd. on cedar and cement asbestos shingles. The formulaa are
as follows:

Gloss House Paints

F 312 17.3% Titanox RA NC 75% Refined linsead
29.0% Zinc oxide 25% Zp bodied linseed
33.44 Caleium:carbonate
20:3% Chrome Yellow PVC 33%

F 313 52,74 Titanox RC 75% Refined linseed
28.2% 2inc oxdde 25% Zo bodied linseed

19.1% Chrome Yellow
PVC 33%
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Flat Alkyd
F 314 22,4% Titanox RA NC Wallkyd 1952
50,0% Calcium carbonate
27.6% Chrome Yellow PVC 50%

The remaining emuleion paints were all pigmented with
£0.4% Titanox RA NC/39,6% Chrome Yellow at 30% PVC,

F 315 Acrylic
F 316 Polyvinyl acetate
F 317 Styrene butadiene

The f£lat aliyd has the best color retention in both the yellow
and green, The F 312 gloss paint is second best but spotty on the shingles
in the yellow, more uniform in the green. F 313 {s not equal to F 312 in
the yellow on wood but is better in the green, On shingles both the AC-33
and PVAc paints are faded i{n the yellow, with styrene butadiene showing
very bad fading, In the greens on shingles the flat alkyd is again best,
the PVAc paint shows a trifle less fade than the acrylic, and the styvene
butadiene 1a poorest. The acrylic green is not too good om wood, with
the PVAc showing less flaking and better tint retention,

A similar series was put out in May 1956, comparing the same
gloss house paints with similar £lat alkyd, acrylic, FVAc and styrene
butadiene paints except that én the latter group Hansa Yellow was substi.
tuted for Chroms Yellow. This resulted in more fading. Since the pur-
POse was to find the beat tint base over a variety of surfaces the paints
were put over:

Cement block New cedar shakes
-~ Stueco New siding
Glazed cement asbestos shingles Primad new siding

Weathered cement asbegtos shingles Weathered painted siding

In the gloss paints the TitanoxX RA NC paint is brighter and a
cleaner yellow than the other made with Titanox RC, The flat alkyd is
very poor on ths glazed cement asbestos shingles,. showing bad psuling.
Styrene butadiene shows bad fading, as much on-the-north as on the gouth,
The acrylic paints are not quite as bright es those made with PVAc, and
the latter are not quite equal in tint retention to the £lat alkyd,

TPC put ocut a series in September 1956 to determine the dura-
bility of various coatings when painted cver old, weathered, chalky
emulaton paints (based on PVAc 81-900) on cement asbestos shingles, The
test paints were applied one coat over the weathered emulsion paint, My
notes do not indicate vhether the tints are blus or green (I suspect
blue). Their compoaiticns and conditions at approximately two years-
wera ag follows:
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Pigmentation Vehicle Conditton

Titanox RA NC Linseed 0il Very bad spotting due to
Leaded Zinc Oxide variable suction, causing
Magnesium Silicate variations km chalking.
Titanox RA NC Flat Alkyd More uniform than above,
Calcium Carbonate flallkyd 1952 - still some fade, Low

solids alkyd probably
did not penetrate as much

as oil,
Titanox RA NC - Acrylic AC-33 Slight fade, Vertical
Magnesium Silicate slitting along brush marks.
Green cast,
Titanox RA NC Copolymer PVAc Less fade than acrylic.
Magnesium Silicate 12 K 55 Some peeling. Green cast,
Titanox RA NC Homopolymer PVAc Same as 12 K 55
Magnesium Silicate 81900
Titanox RA KC Styrene bgtadiene Considerable fade and
Magnesium Silicate X-2562 general flaking,

Another series of exterior flat paints, put out in January
1957, covers a comparison of extenders (appreximately on a volume basis
at 50% PVC), The panels have nail heads and copper screens attached to
evaluate staining. Thase are green tints. The results curreatly iavolve
fading and staining,

Natural Whiting. Some staining.
Magnesium silicate. Very, very slight staining.
s Natural calcium sulfate, Faded, very slight staining,
Lorite. Bad staining.
Calcium silicate, Some staining,
Silica. Slight fading, very slight staining.
Barytes. Slight fading, very alight staining,
3 K Mineralite Mica, No staining.

Another serias put out in October 1956 compares magnesiun
silicate and natural whiting as extenders, in gray and green gloss and
flat house paints, two coats self-primed on cedar siding. The results
may be summerized as follows:
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(1) 120 pounds Titanox RA NC plus 250 pounds Zinc oxide with
extender to 33% PVC in 75% raw linseed, 25% 2o bodied
linseed,

(a) 390 pounds Natural Vhiting - more fading in gray and
green than (b).

(b) U410 pounds Magnesium gilicate -_less fading than (a).
(2) As (1) but 500 pounds Titanox RC for 120 pounds RA NC.

(a) 50 pounds Natural Whiting. Less fading than 1 (a), more
than 2 (b) in gray. Yellower than 2 (b) in green.

(b) 55 pounds Magnesium silicate. Less fade than 2 (a) in
gray and green, but less than 1 (b) in greem,
Slightly yellow in green tint.

(3) 200 pounds Titanox RA NC with extender to 33% PVC in 40% linseed,
35% alkyd and 25! chlorinated paraffin,

(a) 420 pounds Natural Whiting. Seems more faded than
(1) or (2) but uniform.

(b) Lk5 pounds Magnesivm silicate. 4s 3 (a).

(4) 130 pounds RA NC with extender to 50% PVC in 1009 alkyd
vehicle as an exterior flat,

(a) 345 pounds Natural Whiting. As 3.
(b) 385 pounds Magnesium silicate, As 3.

Ca The alkyd flats show lass change under the protecting flaps
than the glogs tints., As a further note, the calcium titsnium pigment
with wvhiting shows rutile yellowing, especislly in the greem tints,
This is aggravated when ferrite is used as & yellow component,

Among the special TPC tests, their storage building has been
painted for two years with a paint similar to No, 3 sbove, This is a
rvepaint on spruca over vhich the old paint was in very-poor condition.
The new paint is in very good condition and stays clean even under the
eaves.

TPC has started their own testing of Busan 11 from Buckman
Laboratories, While, like ours, their tests are too recemt to be of much
valua, we did exsmine a series of gray paints put ocut in March of this
year. on 6 x 12" cedar penels exposed 459 gouth., The base paint was s
Titanox RC/Zn0/CaCO3 oil paint at 33% PVC, They then made the following
variations: . .
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(1) Replace the 250 pounds of ZuO and part of CaCOa with 215 pounds
Busan 1l (equal volume), More fading and streaking.

(2) RA NC for Titanox RC, O.K.

(3) As {2) but replace 250 pounds Zn0 with Busan 11,
Fading and streaking,

The Busan paints show the fading andﬂstreaking without per-
ceptible chalking,

In another series also put out in March, a normal white house
paint was used ag the control, It was formulated with 1-1/2 pounds anatase
Ti05/1/2 pound rutile T10z/5 pounds leaded zinc/2-1/2 pounds Nytal 300 in
lingeed oil, It is already showing definite chalk, When the leaded zinc
is replaced with an equal volume of Busan 1l and an increased amount of
Kytal, chalking has been prevented so far, but the color has deteriorated
to a grayer cast,

TPC has started an interesting teast of white roof paints over
asphalt shingles. In March of this year they constructed a mock-up of a
typical roof section on one of their 45° fences, with the asphalt shingles
thus facing south at a 45° angle, Vertical atrips of one ecoat and two
coats of white emulsion paints were then applied cver the asphalt shingles,
leaving one vertical strip unpainted to check temperature effactss The
lower horigzontal edge was also left unpainted in order to check for chalk
wash, The paints used in this test included Glidden, Nalecrete, Sears,
a homopolymer PVAc paint, a copolymer PVAc and acrylic AC-33 paints.

The temperatures umder the roof will be checked on metal taba
tacked to the undersurface of the roof boarding below each strip. No
data have been recorded as yet, There was a great difference in tempera.
ture to tho hand on the top surface of the shingles between the unpainted
areas and any of the white strips. At that time there were thin clouds
and congidarable hazs, with the air temperature in the high T0's. It
should ba noted that there was a tendency for the paints to curl tha shingles
concave, especially on two coat application, worse with AC-33. This would
be a bad situation agnd must be avoided to be acceptable.

TPC has also encountared the problem of intercoat or "tigsue'
peeling on the lower face of boxed eaves, etc, They have comstructed a
length.of boxed eave with a wids-overhang on the top of the north face
of.one:of. theirmwertical fences, They think that the peeling is due to

application ofipaint -on this surface when the temperature of the surface

19 241w Ethe ‘dewpoint; They applied ome coat of primer and then applied
the topcoat under two different atmospheris conditions:
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(a)

(b)

«11-

At midday, high temperature and relative humidity
less than 60%.

Eerly morning, low temperature and relative humidity
greater than 90%,

No results are available at thig time.
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National lead Company, Sayville, Long Island, N. Y.

Time only permitted a few minutes' conversation with
the National Lead representatives at Sayville, and inspection of
bot a few panels. Most of the discussion involved their M=50 in
metal protective paints and enamels, Our ocwn-avaluation of M-50
is extemsive and has been reported elsewhere 50 no special notes
were taken on National Lead's panels.

, National Lead has one series which was of special inter-
eat, This comprised a wide range of colors in TT-E-485¢ enamel
quality in which the controls were compared with counterparts con-
taining M-50, The amount of M=-50 used varied with the color, rang-
ing from 1/2 to 2-3/4 pounds per gallon, In all but one case the
M-50 enamels were definitely superior to their controls after 1.1,2
years' exposure 450 gouth, The exception was the toluidins red
enamel, M50 should not be used with toluidine, The good results
in the other colors suggest the use of gome M-50 in refinishiug
enamels where frequently one or two coats of enamel are applied
directly on previously painted, weathered and rusted steel, or for
improved performance of enamels applied on new steel without an
inhibitive primer,
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du Pont Pigments Department, Wilmington, Delawara,

du Pont had gone to special trouble this year to correct the
criticisms we had of thair previocus exposure bocks, In additicn to
their regular, very elaborate'1958 Exterior Paint Exposure Tests' book,
they had made up special copies for us, so organized as to give the
compogition of the paint on each panal aand space to make notes on each
panel, Thias was a great improvement and made taking notes much simpler,
The regular book is printed in color, including up-to-date color plctures
of their house tests. Thus each paga 1ies flat and this takes care of
another criticism we had that pasting color photographs on many pagass in
the previous books made writing very difficult. We appreciated their
following our suggestions. They still complicate our writing of reports
by having too many formulations and surfaces in one series.

du Pont continues to place more emphasis on exposure of exterior
emulsion paints and on geries comparing emulsion painte with regular glosgs
or flat houge paints, on various types of gurfaces and in various tints,
This leads to very complicated geries which are not too difficult to
inspect but very difficult to describe. Therefore the reader's indulgence
is requested and where further information on details is needed this can
be given on request,

One exterior emulsion series, exposed in May 1957, was applied
on asbestos cement shingles, asbastos cement flatboard, edge grain white
pine and flat grain Yellow Pine. du Pont used quite a lot of Ruberoid
flatboard "Stonewall' which they ssy is worse than J-M Flexboard - they
understand 'Stonewall'' has now been withdrawn from the market, The paints
used are basically formulations using Elvacat 84-1100 post plasticized
vith diethyl phthalate, at 27%. rvc. Elvacet 81-900 post plasticized, alao
at 27% tvc, Rhofiiex AC-33 at 25%°PVC, Lytron 680 at 50% PVC (as per
Monsanto's requast) and Dow's uz'yuc X.2647.1 at 35% PWC, Each type of
emulsion {8 chen.also exposed in a brief FVC series at 20, L0 and 609
EVC. The principal variation in each group is in ths Ti0, used and some
substitution of extenders. Supplementary paints include a conventional
oil type gloss housa paint, some flat alkyds and certain proprietary
houss paints, Bacause of this copplexity only departures from normal
patterns will be described.

Congidering the cement asbestos surfsces first, both ghingles
and flatboard, thers:is a fair amount of blistering snd peeling with the
emulsion paints. J.Juvn individual notes on each panel but no cvar-all
pattern .developssiiThéPYAc!s and:Dow's acrylic show some blistering and

peeling: mngc— 3%nd Lytron 630 show little or none. The oil house
P‘mt and £fla lvdl ‘peel and flake over flatbosrd,
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Throughout the du Pont exposures where possible we checked the
chalking rates of emulsion paints when they were available in a range of
PVC's. We told Dr, Vanroy that we had sowe series where the lower PVC's
were chalking more (or retaining more chalk?) than higher PVC's. He
said he had not obgerved this but by paying more attention to this point
we found sevesral examples. On the cement asbestos surfaces in this series
the PVAc's showed more chalk in the lower PVC's. The AC-33's at this
time showed little difference, as did the Lytrom 680, but ttie Dow Acrylic
showed more chalk at the higher PVC's,

The same pattern of chalking versus PVC held on white pine, and
this time Lytron 680 also showed more chalking at lower PYC's. The 84-1100
PVA¢ is showing some peeling at 607 PVC while 81-900 is still 0.K. at
60% PVC. AC-33 also peels from white pine at 60% PVC. On Southern Yellow
Pine all the emulsion peints arc much better one coat over oil primer
(1T-P-25a) than two coats of emulsion paint selfeprimed. Two coais of
84~1100 PVAc om Ssilow Pine are better than two coats of 81-9500. The
Lytron 680 paints self-primed are not as good as the PVAc's or acrylics.
All the ewulsion paints fail by flaking at 60% PVC self-primed but are
still in the tunning over oil primer, Several of the proprietary house
paints show from considerable to bad flaking.

Another very large and complicated series was put out in August
of 1957, including oil type gloas house paints, flat alkyds and both PVAc
and acrylic emulsions, The paints were applied on edge grain Western
Redcedar for the oil and alkyd paints and on edge grain white pine for the
self-primed emulaion paints (to eliminate cedar staining), and on cement
asbestos ghingles and flatboard. The purpose was to determine the best
tint base. Besides the white base paints described below, they were
compared tinted as follows:

L. Green - Remapc Green GP+T755.D or Momastral green
paste GWa749-P,

2. Yellow - 0il paints with Zinc Yellow Y-658.D, alkyd and
emulsion paints with Green Gold YT-562.D.

3. TReilow - 011 and alkyd paints tinted with Light Chrome
Yellow Y-433.D, emulsion paints with Toluidine
Yellow Paste Y-672-P (Bansa).

4e Pink - Molybdate Orange YEB-637-D.

5« Pink - Parachlor Red ET-427-D or RW-T38-P.
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The base paints were as follows:
(a) R-610/Leaded Zinc/Mg Silicate in 75/25 Raw/X Linseed at 33% PVC,
(b) R-610/Zinc Oxide/CaCO; in 75/25 Alkali Refined/X Linseed at 39% PVC.
(¢) R-500/Zinc Oxide/CaCOs im 75/25 Alkali Refined/X Linseed at 35% PVC.
(d) Ti-Cal R-60/Zinc Oxide in 75/25 Alkali ;efined/x Linseed at 30% PVC.
(e) R-610/Mg Silicate in 75/25 Long oil alkyd/flat alkyd at 20% PVC.
(€) R-500/Mg Silicate in 75/25 Long oil alkyd/flat alkyd at 20% PVC.
(g) R=610/Mg Silicate/SiOa/Mica in flat alkyd at 475 PYC.
(h) R-610/2inc Oxide/Mg Silicate/SiOp/Mica in flat alkyd at LT% PVC,
(1) R-610/Clay/siOp/Mica in flat alkyd at L7% PVC.
(3) R-610/Mica in PVAc 84~1100 + DBP at 23% PVC.
(k) R-610/Mg Silicate in acrylic AC-33 at 25% PVC,
(1) R-610/Mg Silicate/Clay in Lytronm 680 at 40% PVC.

On cedar, in the whites the PVAc 841100 paint is whiter than
the AC-33 paint and overall in the tints would rate as the best tint basa,
The PVAc tints develop the deepest tint, AC-33 next and Lytrom §B0 the
iightast tints, All the emulsion paints-arms quite good compared with
the oil paints. Again on the overall basis, the paint (d) 'based on R-60
and zinc oxide would rank second as a tint bass but will fade mora later.

s In specific tints (c) with chloride process TiOp and gine oxide
in the greens snd Parachlor Reds shows slightly more fading than (b) with
R-610 and ginc oxide, In the green tints: the emulsion paints on wood,
both PVAc and AC-33 paints, are showing some mold and cupping of the
panels, Lytron 680 less. The zinc yellows in (a), (b), (c) and (d) are
doing well, more uniform than light chrome yellows in the same paints.
Green Gold does well in the esulsion paints, quite:well:in the flat
alkyds. The light.chrome yellow. is poorest dn:thelow PVCigloss alkyd
paint, batter in ths higher,PVC flat -alkyd. The:Hansa-Yallow in the
emulsion paints is bestifn®VAc, nextiin AC-33 and 1ightest in Lytron 680.
¥olybdate Orange is.poorest in:the low PVC gloss alkyds. Parachlor Red
doss=quite well in PVAc, fair in the flat alkyd and shows the most fading
in (c) and (d) the Ti0,/zinc oxide/calcium carbonate paints.
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For an all purpose white and tint base of the oil type, the
1-1/2 pounds R-500/2u1/2 pounds Acicular Zinc Oxide/L.9 pounds calcium
carbonate in an unbodied and bodied linseed oil blended vehicle at
39% PVC laoks quite good,

Over the cement asbestos shingles and flatboard individual
ratings of spotting and blistering were made, but there were very few
definite patterns, Details are available to interested parties. The
Hansa Yellows in the emulsion paints are better than the zinc yellcows
in solution paints on cement asbestos. All the Molybdate orange paints
are poor on such alkaline surfaces, as would be expected, The Parschlor
Reds are much better in the emulsion paints than in the solution paints.

A somevhat similar tint base series had been put out in May
1955 on cedar for the 0il and alkyd paints and on white pine for the
emulsion paints, two coats self-primed, Again, the base paints were
exposed as whites and tinted as follows:

1, Gray - Lampblack,

2. Blve < Ramapo Blue BP-366.D.

3. OCreen . Ramapp Green GP=501.D,

L, Yellow - Light Chrome Yellow Y-i33.D,
5. Pink - Molybdate Orange YE-637-D.
6, Pink . Parachlor Red RT.427.D.

The basic paints used were as followa:
(a) R-610/1eaded zinc/Nytal 300 in 75/25 Raw/X Linseed at 33% BVC,
(b) As (a) plus 0.,2% FMO on weight of paint.
(¢) R-610/2inc Oxide/CaCO; in 75/25 Alkali Refined/X Linsead at 39% PVC.
(d) As (c) plus 0.2% FMO on welght of paint.
(e) R-610/2inc Oxide/CaCOs in 75/25 Raw/X Linseed at 42,84 PVC.
(£) BCWL/Zinc Oxide/Nytal 300 in 75/25 Raw/X Linseed at 27% PVC.
(8) FF/R-610 Zinc Oxide/Nytsl 300 1in 75/25 Alkali Refined/X Linseed
(h) As (d) but R-500 for R-610. at ET:A% FUC.
(1) R~60/2inc Oxids in 75/25 Raw/X Linseed at 30% PVC,
(3) R-610/nytal '3oo plus 0.2% PMD in Aroplaz 1271 at 30% PVC.
(k) R<610/Mica in 87/13 Pvac/DBP at 26,7% PVC.
(1) R-610/510p/Barytes in 9T/3 Acrylic/TBP. at 268% BVC,
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Glancing at sll tha panels we select&d (h) as the best over-all
and (d) as second best, This means we selected a 1,5 pounds Ti0p/

2.5 pounds 22Z-33 Zinc Oxide/h.9 pounds calcium carbonate paint, with
0.2% EMO as the best all-sround tint base, with a slight preference for
chloride process R-500 Ti0p over R-610, The emulsion paints looked
streaky and thus were not rated above the oil paints.

In the whites paint (1) with titanium caleium R-60 shows mold,
showing that calcium sulfate is not equal to calcium cerbonate in mold
control, Ti{~-Cal may look equal to TiO plus CaCOs for 1 to 2 years, but
not thereafter.

In the grays paint (3) shows some fading., The grays made with
pure zinc oxide show less fading than with leaded zinc, In the blue
tints, paint (f) with basic carbonate white lead shows rather bad mold,
The same is true in tha green, yellow and pink tints. In the greens,
paint (h) with R-500 TiOz is definitely cleanest, aund (h) aslso has very
good color retention in yellow tints and in the Molybdate pink, With
the Parachlor Red tints the lead in paint (f) seems to cause wery bad
fading, Light chrome yellow fades in the non-reactive pigment alkyd
paint (1) while Parachlor Red does quite well in this paint, Parachlor
Reds look good in the emulgion paints,

A series similar to the above was put out in May 1954, The
paint formulatioms were almost identical, and the series of tints were
much the game. Detailed examination was made of all the panels but the
results were 8o nearly the same as in the previous series that they need
not be repeated., In general, du Pont now seems to favor magnesium sili-
cate for whites and calcium carbonate for tints. The Parachlor Red tints
are quite advanced in fading in this relatively old earies, The fading
is leaat with polyvinyl acetate, worst with the oil paint containing basic
carbonats white lead, and considerable in the leaded zinc paints, Again,
Parachlor Red does not get along well with lead.

-~

du Pont House Tests

Westher House

This house has been reported in previous inspections, It is
a8 cement asbestos shingle houss previously painted with oil paint which
had become chalky:snd wottled. The presdnt teat was applied in October
1956 in a blue ting, two coats. The test area is on the north (rear).
The paints are as Zollows:
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R-610/diatomacecus silica/mica/CaCOy. Flat alkyd vehicle at
53.4% PVC., Slight fading, some efflorescence under window.

R-610/dlatomacecus silica/mica/CaCOs, Pliolite S.5 -
chlorinated paraffin solution type paint at 59.3% PVC. This is
at a higher PVC than Goodyear recommended but at present it is
as good as any of the other paints.

R-610/zinc oxide/CaCOs top coat oil paint at 39.5% PVC over an
Re610/1leaded zinc/magnesium silicate primer. This area is
mottled badly as there was no control of penetration.

R-610/magneatun silicate in cyclopentadiene treated oil at 31% PVC.
(Admerol 75 M), The first coat mottled on application as it is
not very anon-penetrating. Now there is some fading and gloss is
not uniform. Very poor adhesion on conecrete foundation.

R-610/diatomacecus silica/mica/magnesium gilicate in flat alkyd
vehicle at 46% PVC. Here the magnesium silicate tint is showing
better tint retention than its calcium carbonate counterpart.
This is contrary to du Pont's panel experience,

Summers Houase

This house test was started in October 1954 applying two coats

of vhite paints cn new stucco. The house still looks very good after
almost four yesrs. It has stsyed clean even on protected areas, The
paints ere on either the morthwest (rear) of the house or on the northeast.
They are as follows:

1,

2

3

L,

R-610/FF/mica in 81-900 PVAc emulaion at 27.7% PVC., The rutile/anatase
ratio is 90/10. The paint is white and has good adhesion even under
vines.

As 1 but diatomaceous silica replacing mica. No difference.
R-610/FF/magnesium silicate in AC-33 emulsion at 30% PVC. The
rut{le/anatase ratio is again 90/10 but total TiO, is 2 pounds
per gallon versus 2,59 pounds in PVAc, It is slightly grayer then
the PVAc paint and mmdcracked where the film is very hemvy,

R-610/FP/zinc oxide/magnesium silicate in Pliolite S-5 solution paint
at 57.6% PVC., Chalking and slightly yellow.
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Allen Houge

This again i{s a porous white cement asbestos shingle house,
first painted in 1954 and repainted last October over the same paint
gystems, in gray. The paints are:

l. R-610/wica in 84-1100 PVAc emulsion at 27% PVC. Practically no
change as yet.

2. R-61C/calcium silicate in AC-33 at 28% PVC. Some foaming when
applied, Slight darkening.

3. R-610/CaCOs/wica/510p in Pliolite S-5, chlorinated paraffin
solution type at 57% PVC. Now lightest gray.

4, R-610/zinc oxide/CaCOs in 75/25 Raw/X Linseed plus 0.2% PMO
top coat at 39% PVC over R-610/BCWL/magnesium silicate primer
in 45/53/2 Raw/OKO S=70/M-25 linseed vehicle at 35% PVC.
Little change.

Campbell House

We wers wot given complete notes on the Campbell house. Two
paints were flat alkyds based on Aroflat 3025-P40, at 46% PVC, comparing
CaCOg va, magnesium silicate as extenders, The paints were applied two
coats over previcusly unpainted cement asbestos shingles, in August 1957.
At this time the calcium carbenate flat shows more fading than its
counterpart using magnesium silicate (is tha CaCOg paint above its CPVC?),
A PVAc 84-1100 emuleion paint is holding its color better than the flat
alkyds, An experimental chloride process R-500 paint is holding its tint
in a flat alkyd better than an R.610 equivalent.

ggillan House

Again we bhad no detailed information on this house, The house
is a test of emulgi{on paints, applied in Octcber 1557, in Monasatral Green
tints, two coats self-primed over previously unpainted cement asbestos
shingles, Taking the FPVAc 84-1100 paint as the standard, the Lytron 680
paint 15 now yellower (and-still: soft, at 394 PVC) and a ’ bow 7.1 paint
is desper:in. tint. The outstanding feature of this test is the very poor

ace Rt ianikrolon 110 paint. Even though the test has rum only
‘_ SArolon paint has faded considerably and {t is peeling and
; ‘haslost practically all its adhesion, perhaps due to lack
of- ‘M!. resistance.

0007-SWP-046010

0007-SWP-000115383



-20-

Beckman House

This house has been described in reports of other inspections.
The previous test area (rear) was painted in October 1955, and was re-
painted with the current test paints in September 1956. The substrate
was PVAc, acrylic and styrene butadiene emulsion paints over weatheared
cement asbastos shingles. The current tests were applied as two coats
self-primed, in a blue tint, The composition of the paints is as
foligws: -

1. R-610/Mica in 81-900 PVAc emulsion at 26.7% PVC.
2, R-610/Mica in 81-900 PVAc emulsion at 20% PVC.
3. R-510/Mica in 81-.900 PVAc emulsion at 207 BVC.

The blug was added at a constant ratio of color to TiOp in all
the paints., Paint 1 appears deeper, verhaps originally not a good color
match. There 1s very slight chalking on No. 1, practically none omn
2 and 3, The differences bétween 2 and 3 are very small, with 3 perhaps
showing very, very slightly more fading than 2.

The other sides of the house were painted in 1955 with an
81-500 PVAc blue tint using 2-1/2 pounds of R-610 plus mica at 26,TH PVC,
These older surfaces are nov showing some spotty fading and thers is
peeling on the concrete foundation., 2-1/2 pounds of Ti0p is comsidered
excessive by du Pont,

Morgan Houss

This houge was peinted in July 1956, the test ares on the
north or rear of the house. The paiuts wers applied as yellow tints,
uvsing Green Gold, two coats self-primed on weathered cement ssbestos
shingles. The test paints and their current conditions are es follows:

1. R-610/distomaeecus silica/mica/Hi-Sil in flat alkyd at 36% PvC,
Not chalky but has grayed and faded soma., Slight mold.

2. R-610/diatomaceous silica/mica/CaCOs in flat alkyd at 54.4% PVC.
Considerable fading, slight mold.

3+ R<610/magoesium silicate in AC-33 at 25% PVC.
Deepastysliov, some wmold, -
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k, R-610/mica in PVAc 81.900 at 20% PVC.
Color retentien O,K, Some mold. Looks good on rest of house.

5. R-610/mica in PVAc B4-1100 at 20% PVC.
Gray and dirty, moat mold. du Pont feels 20% PVC for 84~1100

is 0.K. for woed, but it is definitely too low on masonry
surfaces.

M, VAN LOO

Director of Paint Research

MVL:AR
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Inspection Trip
Exposures - du Pont Pigments Department
Titanium Pigment Corporation
June 25 and 26, 1959

General Statement:

On June 25 Messrs. E. VI, Fasig, H. T. Gehring, C. H. Adams
and the writer examined some of the house paint panel exposures of the
du Pont Pigments Department at WVilmington, Delaware., On June 26 we
examined some of the exposures of the Titanium Pigment Corporation at
Sayville, Nev York, and, very briefly, a few of the evaluations of M50
basic lead silico chromate of the National Lead Company,

Again we find it very difficult to report on the various
du Pont series in a simple manner, They have made further changes in
their method of presentation in their exposure book for vieitors. They
present the basic compositions for a given series in coneiderable detail.
However, théy include too many variations in any given series and often
apply them over a variety of substrates and repeat the paintings snnu-
ally. Since one does not ses all such groups in a logical order &and in
a single sequence, notes which are taken become very confusing.
Titanium Pigment exposures ususlly are easier to follow,

One gets the impression that du Pent in recent years has not
kept up the quality of their exposures. One sees very few new ideas
under test., Actuslly very little was seen in either the du Pont or
Titanium Pigment exposures that is not already on test at our own expo-
sure stations.

du Pont spent considerable time on & presentation of their
Johnsonville production of their chloride process Ti0p. This was offi.
c¢ially announced as. of June 25. Dstails are given later in this report,

Titsnium Pigment Corporation-exposures of acrylic emulsion
paints are very unfavorable. Robm and Haas are very concerned about
this negative publicity and point out in a specisl report that TPC's
foriulations vere faulty (e.3. they. carry enly 3 lba. of gum arabic
as the dispersant). Purther details are given later in this report.

In cur 1958 report we described an under eave test started
by TPC to investigata causes of intercoat peseling. They constructed
a boxed eave, applied an over-all coat of primer and then applied the
topcost of house paint under two-sets of conditions:

(a) At,nigg;y,:hishuteupcznturl with relative humidity less

(v) Barlymning low temperature with relative humidity
greater than 30%
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TPC has had no intercoat failures on this test to date so
no differentiation can be made, This corresponds with our experience
with our own under eave fence test,

du Pont has a high opinion of Sherwin-Williame alkyd XAD 116
and is concentrating practically all their current long oil alkyd work
on XAD 116. This is our (3870). Ve suggested that they also look at
our (38 A 16), based on Lowe Brothers' LV 4003, identified under the
P. C. and C. designation CA 19815, Dr, Vannoy—4s very anxious to
learn how to i{mprove the brushing of such alkyd paints. Mr, Jagd is
doing some work on this problem and has slready made some suggestions,

We gain the impression that nsither du Pont nor Titanium

Pigment are impressed by Busan 11. Details will appear later in this
report.
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_ do Pont Pipments Department, Wilmington, Delaware

du Pont announced full availability of R 900 Ti0, as of
June 25. Tha Johnsonville, Tennessee plant is now on stream, with
an annual capacity of 45,000 tons. Since du Pont representatives have
already visited our various plants to present the gtory on R 900 only
a few highlighte will be given here, -

It should be pointed out that any samples of so-called "R-500"
which were shipped much before 6-25.59 cannot be considered as neces-
sarily representative of Johnsonville volume production., Such samples
probably are prototypes of R 900 made on other equipment. Where e¢xpo-
sure data are guoted for R 900 this also must apply to prototype mater.
ial, Therefore it is indicated that any careful evsluation of R 900
should be based on actusl Johnsonville production shipped on June 25
or later.

R 900 {8 considered to be an improved R 500 chloride type Ti0O;.
It has an oil sbsorption about equal to R 110 (R 100 is lower, R 610 is
higher). Therefore consideration must be given to PVC/CPVC relations
vwhere direct pound for pound substitutions are mades., Specific repistance
is about 1000 for R 900, 16%0 for R 100 or 500 and 900 for R 510, Tint-
t;g strength is equal to R 510 (200), while R 110, 100 and 500 tun sbout
1 .

In houge paint exposures R 900 is not as chalk resistant as R 610,
It should be noted that charts shown on tints are shown as "Tint Appear.
ance,' mot "Tint Retention.” After 12 months "tint appearance” Lo rated
as better for R 900 then for R 610 (presumably R 900 is clesner). After
one year ''tint appesrance' seems to fall slightly below:R 500, which in
turn 4ie better than R 610, Such differences are greater in Plorida than
at du Pont's other exposure sites. There is s possibility that the chalk
from R 900 is not as sdherent, The carbom black undertone for R 900 is
Bfgh, abeut 11.5 (later repcrted as 14) against 8.5 for selected R 610
and 7.0 to 8,5 for regular R 610,

In shorter term exposures R 900 is equal to R 610 at 8 months
in a green gutomotive refinishing ensmel. In M30J enamels at 10 months
there is no difference except a slight superiority over washed arcas.
In architectural ensmels st 12 months R 900 shows -less yellow-character
than R 510 or 610. In refrigerator enamels R 9500 is superior to 110,

du Pont visuslize great versatility 4im R 900, where it aight
replace g varisty of other TiO, types, where inventories of a number of
pigments is a problem. It should be noted that the Chicago Techaical
Service Department and the Dispersion Research Laboratory have reported
favorably on their ecurrent evaluation of R 900. It has good dispersion
properties, produces higher gloas than R 610, is llightly bluer and
cleaner gnd develops higher opacity.
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du Pont reperts some difficulty in emulsion paints (PVA) where
they encounter lower hiding (may be related to PVC/CPVC ratios), R 500
normally would be expected to have less flocculating tendencies, They
experienced no difficulties with hiding in solvent type oil paints and
gloss or semi-gloss enamels.

We spent considerable time examining the panels on the blister
house at the Delaware Test Farm. The value of the tests is reduced in
many cases by the small size of some of the test panels, ranging dowm to
a fav inches in width and length. The tests were placed on the blister
house on November 20, 1958 and the interior humidified in January, 1559.
Dr. Vannoy feels that the panels may have been subjected to moisture
pressure somevhst fester than normal, although this would not be true
in some cases,

On the south side tha penersl iwpression is that on wood the
emulsion paints look better than the oil paints. One series of long
boards includes Idaho thite Pine, Redcedar and Ponderosa Pine, with the
paints epplied as two coats self.primed, Idaho White Pine proved to be
the moat difficult of the threes spscies. A lead-sinc oil type house
paint shows poor adhesion cver the Idaho Pine, fair adhesion on other
sections but ususlly still soms pealing. A fume resisting oil type
house paint blisters. An oil type house paint with Busan 11 tends
tovard cracking. PFour commercial oil type houss paiuts do not perfornm
vary well and show staining.

A non-reactive pigmented slkyd paint made with XAD 116 s
performing wall on all three woods, If Busan 11 is addsd at the rate
of 2-1/2 pounds per gallon to this alkyd it shows an slligator type of
eracking over Idsho Pine, The original alkyd paint with Bentone 34,
MPA or Thixcin also was O.K. A non-resctive pigmented Lsophthalic
alkyd is O.K, but it peels if zinc oxida is added to ths pigmsntstion,

- As stated earlier, on the south side the emulsion paints in
general look better than the solvent paints. These includs Elvacet
84-1100, 1440 and 1423 PVA paints, Lytren &80, AC-33 scrylic and
lt?‘::n. butadiens paints, The last named shows the most staining on
cedar,

On cement asbestos Flexbosrd on the south the XAD 116 alkyd
paint over a PVA Elvacet 1423 prime coat shows soms failure by pesling,
but looks batter aver a Pliolite primer., Two coats of the XAD 116 paint
self.pyrimed. shows very bad pesling on Flexbosrd, A conventionsl vhite
housa . paint, twvo:coate self-prined 1¢ the whitest and shows the most
chalkidnit:has-poor:adhssion and shows soms pesling. The Pliolite paint
has good adhesion but is yellow. Most of the smulsion paints show no
pesling but all seem to have a yellow cast. They have good achesion
(dry). Blvacet 1423 has blistered.
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On the north side of the blister house the emulsion paints
in general again look batter than the oil or solvent type paints.
The emulsion paints are 0.K. on Flexboard (lytrom 480 has a yellow
cast) vhile an oil house paint and the alkyd paint self-primed show
peeling, In other respects, the results are similar to the south side.

Seriss 16162, put cut on southern pine on the 4&5° fence in
Msrch of this year, already shows some results. The pine panels ars
primed on the left with TT-P-25s, on the right with an XAD-116 zincless
primer with R 610 Ti0y, with the center section the test paints two
coats self.primed. Emulsion paints are much better over the primers
than self.primed, If the firat coat is reduced with some tung oil or
1f XAD 116 is emulsified into ths first coat, results are better.
Lytron 680 paint at 50% PVC peels if applied on bare wood but is much
better over the oil primers. An AC-33 paint at 28% PVC is gray. The
styrens butadiene paint at 35% PVC is etill 0.K. over the primers and
a Pliolite S-5 paint ie still O.X., even self.primed,

Last year ve repcrted on a very complicated series of tints
put out 4in August, 1957. There are gloss oil type and flat alkyd type
house psints, PVA, Lytron 680 and AC-33 emuleion paints. The solvent
type paints were applied on cedar, the emulsion paints on vhite pina
(to eliminate staining). Other substrates include cement asbestos
;hi;ﬁu and Plexboard. 7The basic white paints were also tinted as

o a:

1. Green . Ramapo Green GP-T755-D or Monastral green
paste W-?’@-P.

2. Ysllow . 0il paints with Zinc Yellow Y.658-D, alkyd and
emulsion peints with Oreen Gold ¥T-562-D.

3« Yellow - 0Oil and alkyd paints tinted with Light Chrome
Yellow Y-4335-D, eaulsion paints with Toluidine
. Yellow Paste Y-672-P (Hanss).

4. Pink - Molybdate Orange ¥YB-637-D.
5. Pink - Parschlor Red ET.427D or RW-738-P.

The base paints were as follows:
(a) R-610/Leaded Zinc/Mg Silicate in 75/25 Raw/X Linseed at 33% PVC.
(b) R-610/zinc Oxide/CaCOs in 75/25 Alkali Refined/X Linseed 39% PVC.
(e) R-500/zinc Oxide/CaChy in 75/25 Alkali Refined/X Linseed st 39% PVC.

(d) Ti-cal R-60/2inc Oxide in T5/25 Alkali Refined/X Linseed st 30% PVC.
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() R-610/Mg Silicate in 75/25 Long oil slkyd/flat alkyd at 20% PVC.
(£) R-500/Mg Silicate in 75/25 Long oil alkyd/flat alkyd at 20% PVC.
(g) R-610/Mg Silicate/siOp/Mica in flat alkyd at 479 PVC.

{h) R-610/zinc Oxide/Mg Silicate/S10o/Mica in flat alkyd st L7% PVC.
(1) R-610/Clay/siOs/Mica in flat alkyd &t 47% PVC,

(3) R-610/Mica in PVAc 841100 -+ DBP at 23% PVC.

(k) R-610/Mg Silicate in scrylie AC-33 st 25% EFVC.

(1) R-610/Mg Silicate/Clay im Lytron 680 at LO% PVC.

In general, the emulsion paints at approxinately two years
shov better tint retention and appearance than the polvent type paints,
The PVA 84.1100 pafnts rate the best for tint retention, the AC-33 acrylic
next, but is grayer as s vhite, The Lytron 680 paints look clesmer but
also show more fading., Paint (a) looks dingier than Paint (b), which
rapresents s comparison between leaded sinc and sinc oxide, du Pont
expects Paint (e¢) with chloride process TiOg R 500 may show batter tint
appearance than Paint (b) from this point on. Thay said that &t four
years R 500 is cleaner and shows less mold than R 610, The non-reactive
pigmented alkyds show mold, but if some zinc oxide is introduced mold
is controlled, Clay causes fading.

Molybdate orange should not be used on an alkaline surface such
as Ylexboard, Parachlor Red, vwhich is alkali wesistant, is good only in
emulsion paints. FVA shows sfflorescence on Flexboard, whils the scrylics
are intermediste in tint retention and dirt pick-up.

) In a Tepaint study put out in Saptember of 1957 an alkyd type
surfsce conditionsr vas used over old paint rated at k chalk. lytron 680
is the only paint showing peeling, and that only if a one coat spplica-
tion, Lytron 680 plus linseed oil ia better as a first coat thim straight
iytron 680 slthough both show some pesling. Arolon 304 is failing as &
conditioner.

du Pont has & specisl test of our samples of SWP Rock Creen
and Terrace Green in gloss, and Yosemite Green in SWP Velvet Flat., The
Rock Gyeen and Terrsce Green are 0.K. for mildew since they carry
leaded xinc, but show some fading, The Velvet Flat vith a pound of
18 M pet gallon still shows mold,

0007-SWP-046018

0007-SWP-000115391



In 1958 and 19%9 du Pont has put out what they call their
"Rainbow Series." Various colors were put out in linseed oil, in -
Pliolite S-5, in alkyd gloss, and in acrylic and PVA Elvacet 1423
emulsion paints., The colors used include:

Monastral Violet R RT-R% D
Monastral Red B RT- D
Orange RK YT-700 D
Molybdate Orange —~YE-637 D
Chrome Orange Med, Y0-34 D
Chrome Yellow Lc, Y-433 D
Green Gold YT-562 D
Green Gold/Monastral Green
Monastral Green GI-751 D
Ramapo Blus BP-366 D

The TiOa used to make the tints was R 900 prototype materisl except that
the Ramapo Blue tint was also made with R 610 and R 500,

While it is too early for results in all cases, some couments
can bs made on the "Raicbow Series” st this time, Monastral Reds and
Violet have shown what sppears to be chemical fading or sfflorescence
when used over some alkaline surfaces. The emulsion paints ars bast for
tint appssrance and absence of wold. PVA is slightly better than AC.33
in tint retention but shows same efflorescence on masonry. Agsin
Molybdate orange is blotchy on alkalins subatrates. Pliolite paints
shov fading. The XAD.116 paints look good.

We inspected s series of red exterior oil paints put out in
November of 1957 on cedar and southern pins. These are actuslly tints
of R 500 prototyps-Tils except Zor.a few cross-overs with R 510 aud 610,
which show lesg-tint retenticn at this tims. Monastral Red B and
Violet R, snd fron'oxide look goodand a 50/50 blend of Monstral Ned and
iron oxide looks quite good, A 90/%0 blend of Movastral Red and woly
orange has lost some of {te red character., Harmon's Indo Red and
'r::ofue Red faded, I did not have time to record sll the details of
this test.

du Pont has a very extensive series knovn as their 1957 Annual
Exulsion Series. There are too many varistions to entmarate in detail,
They include & varisty of TiOg's, R 610 plus FP,. all R 610, R 510, R 500,
prototype R 900, and R 110, at 27%FVC:4n PVA*ZIvicer 84-1100 and 81.900;

‘ Ao Mpe sing axtendsrs to raise the PVC's

X-264741,.. Thitamrernidodpecial
from-as . low-asg0$to -as high-2s605. Substrates include cement ssbestos
shitfles, Ruberéid flatboard, edge grain white pine and flat grain
southern pine.
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In these series Dow's acrylic X 2647.1 does not look as good
as AC-33 but this may be due to the difference in fungicides. Actually
the best looking series at the moment {s the Lytron 680 paints which
clean up better, probably due to the high PVC, 18 ocunces of Aroplaz
2508 were added per gallon to the 680 paints for the first coats,

It would seem from this work that a different paint would be
required for masonry than for wood. On masonry practically all 60% PVC
paints look good, but such high PVC paints peel on wood, AC-33 looks
good in genmeral on flatboard, as does Lytron 680, Poor performance on
the Ruberoid flatboard is apparent with Blvacet 84-1100, with soms
formulas with Elvacet 81.000, and with some solvent paints, both regular
oil paints snd £lat alkyds,

On southern pine there are TT-P-25a primer snd Admerol first
coat plus flat slkyd house paint sections over which the top coats were
spplied, as well as self-primed sreas, They were exposed at 45° south,
The Rlvacet 81-900 homopolymer PVA paints look best, as we have some-
times observed with homopolymers on bare wood. In general, the acrylics
are not as good as the PVA paints, and the Lytron 680 (high PUC) paints
do not look good. All ehow up best over the TT-P-25a zincless primer.
The Dow scrylic X-2647.1 paints all look thimmer and show wors wold than
their AC.33 counterparts, A few coumercial o011 type house paints were
included in ths southezrn pine group - they look gocd thus far,

Another series was put out in June 1955 covering repainting
over chalky surfsces, Cedar and cemant ccated asbestos shingles were
used as substrates., The so-called "A" series had two coats of the
first paint applied in 1955 and weathered for two years, then given
one coat of the second paint in 1957, Tha present condition is as
follows (no remarxks indicates satisfactory cond{tion although my notes
may not be complete),

Condition
Raint  Description Cadar  Cement Costec Asbestos
¥o. 1 PVA 81.900 + DBP 28% PVC
No. 2  Styrens-butadiens/Cl. 0.K. 0.X%,

Peraffin PVC 56%

No. 1  gstyrens-butadiens/Cl. Paratffin
No, 2 PVA 81.900 + DBP Bad Peel 0.R.
No. 1  pva 81:900 + DBP
Ro. 2 Linseedroil house paint 0.K. 0.K.
No. 1 Lingeed ol
¥o. 2  PvA 81.900 Pair Peel
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Paint

No,
Ro.

No.
Ne,

No.
No.

No.
No.

o,
No,

No,
No.

No.
No,

No.
Ro,

1
e

N e N - N -

[ S

Ve e Ve O N

Description

PVA 81.900
Non.reactive pigmented alkyd

Non-resctive pigmented alkyd
PVA 81.900

PVA 81.900
Portland Cement

Portland Cement
PVA 81.900

Portland Cement
Linseed o1l

Linseed oil
Portland Cement

Alkyd
Alkyd

Linseed oil
Linseed oil

Acrylic emulsion paint 283 PVC
Styrene butadiens/Cl. Paraffin

Styzens butadiene/Cl. Pareffin
Acrylic emulsion

Acrylic smulsaion
Linseed oil

Linseed oil
Acrylic emuleion

Acrylic amulsion
Alkyd

Alkyd
Acrylic smulsion

Acrylic emulsion
Pertiand Cemmnt

Portland Ceament
Acrylic emlsion

Condition

Cedar Cement Coated Asbestos

0.K.

0.K.

Bad peel

Thin

Broded off

0.K.

0.X.

C.K.

Bad pesl

0.k

0.K.

0.K.

ol‘l

Pair

Flake

o.‘.

O.K.

FPair

Peal

Peal

8light

0.K.

pesl
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Condition
Paint Description Cedar Cement Coated Asbestos
No. 1 Portland Cement
No. 2 Alkyd Thin -
No. 1 Alkyd
No, 2 Portland Cement Eroded off -
No. 1  PVA 81-500 -
Hoi 2 PVA 81-900 O.K- O.K-
No, 1  Acrylic emulsion
No, 2 Acrylic emulasion 0.K. 0.K.
Dr. Vannoy made & number of comments on Busan 11. Normally

the ginc oride w: il control mold in & representsative all-purpose tirl
base with R 610, uciculer sinc oxide, calcium carbonate plus some phenyl
mercury oleate in an oil vehicle. If he removes the zinc oxide he camnot
control the mold. If he introduces up to 2.1/2 pounds Busan 11 per gal-
lon, there is still mildew. If he then goes all the way to FF and uses
1-1/4 pounds sinc oxide and 1-1/4 pounds Busan 11, the film is O.K.

In certain paints if he uses 2.1/2 pounds Busan 11 rather than
one pound he gats more mold as the higher amount ratards chalking too
much, If he ueas one pound of Busan 11 with noun-chalkiog R 610 and
csleiva carbonate the paint mildews badly., 1If hu repleces the carbonate
with talec the mold decreases. He perhaps favors tale plus Busan 11 at
2.1/2 pounds in an XAD-116 alkyd.
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Perhaps the most disturbing slement in TFC's axposures is the
poor performance of their AC-33 acrylic emulsion house painte. This is
contrary to our own work 3o some time has besn spent in anslyzing pos-
sible reasons for the differances.

It e assumed thst TPC zot their bass formulas from the supplier,
Rohm snd Haas. Tha questions then become whether the formulas were of
sufficiently recent origin to be considersd ss wodern and technically
sound, and whether TPC's variations wers technically corrset. In both
respects, TPC's formulas are not satisfactory.

It is known that even a formula with the proper ingredients
in the proper amounts can give either good or bad results depending on
the order of addition and the degres of dispersion effected, It sppears
that lack of dispersion could ba the primsry cause for TPC's poor results
with AC-33, Some specific exsxples will bs given,

In two seriss put out in 155 and 1995, respectively, in vhich
acrylics are comparsd with polyvinyl acetstes, both homo- and copolymer
types, the total dispersant for the scrylic is 3 pounds of gum srabic
while ths PVA's carry the 3 pounds of gum srabic plus 16 pounds of
Triton X-100. This, of courss, would make a big difference! Actually
we do not use gun srabic and we think Lt ¢s outmoded.

In another case put out in 1955 copolymer PVA 12 K 51 1ig com.
pared with AC-3% over a range of PVC's from 15 to LOY. Three pounds of
gum grabic and 3 pounds of Triton X-100 are used throughcut. The ecrylics
show much mors fading than the PVA, both incrsssing at higher PWC's.
Besides the indicated eliminatiom of the gum-arabic it can be seen that
tluh::;nnt of dispersant is probably too high at low PVC's and too low
at -

. In another series the acrylics carry 9 pounds of Tamol T31 as
the only dispersant while the PVA with which it is being compsred csrries

the same ewount of Tamol 731 plus § pounds of Jriton X-100:' Cbviously

this is not a sound or fair comparison,

Other similar faulty formulations were found. To correct thase
situations we understand that lohe and Hass are werking with TPC to evalu-
ats technically sound scrylic emulsion paint formulas, brought up to dats
in light of current knowledgs. This should help in the future to counter-
act the bad publicity IPC is giving serylic paints.
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While {t {s obvious that we cannot rely much on TPC's tests
of emulsion paints, so that we actually will omit details on some series,
there are other cowparisons which hold some interest. One series put out
in May, 1957, compares a variety of polymers using & pigmentation of
200 pounds of RA S0 TiOy and 75 pounds of whiting at 30% PVC. The paints
sre exposed as yellow and gray tints on both cement asbestos shingles and
cedar ehakes, two coats self-primed, The results after two yesrs are
largely fading, which may be summarized aa fol_low:

— Pading
Polmer Yelliow Gray

Styrene butadiene X-2%562

Considerable Cousidersble

Acrylic AC-33 Definite Considerabla
Terpolymer Lytron 680 Considerable Consideradle
Homopolymer PVAc 81.900 Considerable Considsrable
Romopolymer FVAc TS 22 Considerable Considerabla
Homopolymer PVAc CL 102 814ght Slight
Copolymer PVAc 12 K 55 Definite Considerable
Copolymer PVAc Everflex G Slight Considerable
Copolymer PVAc Polytex 600 Blight Considersble
Copolymer PVAc Flexbond 800 Very alight Slight
Copolymer PVAc CL 202 Slight Very slight
Arolon 110 Bad Bed

Homopolymar PVAc 84.1100 Considerabls Considerable

Homopolymsr PVAc Reichhold 9301 Definite Definitae
Homopolymer PVAc " 9504 Definite Slight
Copolymer PVAc " 9120 Blight Slight

Another series of emulsion paints, put out in August, 1957,

consists of P.C. blus tints of homopolymer PVA Blvacet 84.1100, copolymer

PVA Celaness C1-202, serylic AC-33 snd AC-33 modified with alkyd. All
formulas carry 200 pounds of RA TiOy plus magnesium silicate to vary
PVC's from 30 to 934, These sre applisd two coats on vestherad cement
gsbestos shingles, All show more fading at higher PVC's. Ths copolymer
PVA shows the best tint retention, the homopolymer PVA next and the
acrylic the wost fading., Alkyd modification of the acrylic reduces
fading. :

This seezs to be another case of very questionable dispexrsion.
1-1/2 pounds of potsssium tripolyphosphate snd 8 pounds of Tritom X-100
are used for all the paints. Obvicusly, this could not bs optimum at
all PVC's, The alkydwmodification of the acrylic (254 Aroplas 127h)
gave better color developmant, sgain indicating lack of pigment dispar.
sion.in .che strafght acrylics.
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For some years we have been reporting on a rather complicated
series of exposuras of exterior emulsion paints, started in September
1954. A pigmentation of 70% Titanox RA NC/30% magnesium silicate was
used at 35% PVC in a succession of emulsion vehicles; styrene butadiene
X 2562, polystyrens BKS 92, copolymer polyvinyl acetate Everflex G,
homopolymer PVAc WC-130, acrylic AC-33 and AC-33 modified with alkyd,
The paints were applied as follews:

2 coats on weathered cement asBestos shingles

2 coats on glazed cement asbestos shingles

2 coats on weathered stucco

2 coats on nevw cedar siding

1 coat over house paint primer on new cedar siding
1 coat on chalky paint

2 coats on cement block

Many of these tests have passed the point where chey are of
much value sfter five ysars of sxposure, Again the poor dispersant
formulation casts doubt on the results, Gum arabic is used alone with
the acrylic paints (3 pounds) but 16 pounds of Triton X-100 were added
to the gum arabic in the PVA paints.

The polystyrene paint is bad on all surfaces. On wood the
styrene butadiens paint is also poor. The alkyd modification of AC.33
reduces the chalking of straight AC-35. The copolymer PVA paint, the
straight AC-33 and the alkyd modif{ed AC.33 paint are doing well on
unglazed cement asbestoa shingles, The copolymer PVA is batter than
the post plasticized PVA.

A seriss exposed in August, 1957, compares s pigmentation of
200 pounds Titanox RA 50 and T8 pounds megnesium silicate at 30% PVC
in various emulsion vehicles, ‘They includs copolymer polyvinyl acatates
CL-202, 12 KX 55 and homopolymer 84-1100, acrylic AC.33 and AC.33 with
25% Aroplaz 1274, and styrens butadiens. The paints were applied ss
two coats on:

Cement block Glazed cemant asbestos shingles

Aged stucco Rew siding

Regular cemant agbestos shingles Primed new siding
Heathered painted siding

This series compares the six vehicles in paints tinted blue
with P.C. blue. The dispersent in each case is 1-1/2 pounds of potas-
sfum tripolyphosphate and 8 pounds of Triton X-100. Robkw and Haas
considar the smount of dispersant inadequste for the AC-33 paints.
Thie was supported by the poor color development {n the AC-33 paints.
Chalking occurred es early se st eight months.
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The copolymer PVA's are showing the best tint retention, the
styrene butadiene the poorest. The AC-33 paint shows bad fading, worst
on old chalking house paint. The homopolymer PVA showe more fading and
more efflorescence than the copolymers,

The ssme six vehicles (with minor exceptions) were used in &
series put out im July, 1958, with practically the sase pigmentation and
identieal PVC, using Hansa Yallow to produce & yellow tint., Again the
paints were spplied on a variety of gubstratsm much as in the 1957
series, The Hansa Yellow shows considerable fading in all of the paints.
The copolymer PVA and also the copolymer PVA modified 25% with alkyd
showed the best tint reteation, The homopolymer PVA followed closely.
Strafght AC-33 showed slightly more fading than the PVA's and even more
fading when modified 25% with alkyd., Lytron 680 showed batter tint re-
tention than AC-33, with less graying tendency. We do not have details
on the digpersants used {n this seriea and therefore cannot comment on
the anomalous results.

In August, 1957, Titanium Pigment put on exposure a group of
ezulsion paints prepared by our Emulsion Research Laboratory. They wers
applied two coats on cement asbestos shingles., The paints include s variety
of rutile TiCp's in styrens butadiens and & cross-over of ons lot of
Titanox RA KC in lytron 650 terpolymer, 12 K 55 PVA copolymer and AC-33
acrylic, The titanium oxides in styrene butadiene include four lots of
RA NC, a special 1ot of RA NC for reduced chalking, snd single lots of
Titanox RA 50, Ti-Purs 610, 510, 500, Unftene 640 and 540, All the paints
vere formulated at 379, as light green tints ueing chromium oxide,

The styrsne butadiens group all ehow bad chalking (rated as k)
with 1ittle difference betwssn pigments except for & slight advantage
for-the. specis] lot ©f RA KC.. AC-33 shows slight chalking (7), very
slight chalk on Lytron 680 (8) and practically no chalk on 12 K 55 (9).
7ading (3) i¢ greatast and about equal on ths styrsns butsdiens, Lytron
680 and AC-33 painte, least (6) on the PVA 12 K 55 paint. These readings
ware by J. MacCuffie of TPC as the writer did not inspect this series,

It should be noted that last year's report of our inspsction
of this series after ten months' exposure states that the styrene buta-
diene paints showed considerable fading, elight fading on the Lytrea 680
and 12 K 55 paints and vary slight on the AC.33 paint,

Previous .inspection trip reports have outlined gn extensive
put. yy XPC.4n-August, 1956 to test the quality con-
ofitpiodtos ‘controlled chalking rutile T10p. The
titanium oxide pigaints:dnclude:

7 lots of Titanox RA NC (Tch
5 lots of Titanox RA 50 (TPC

1 lot of Titanox RA (TPC)

11 lots of Ti-Pure B-610 (du Pont)

3 lots of Ti-Pure R-510 (du Pent)

1 lot of OR-640 (Calco)

2 lots of Unitans OR-540 (Caleo) 0007~-SWP-046026
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Some of the groups in this test include the extended titanium
calcium pigments such as Titanox RC and RC BT (TPC) and Ti-Cal R-60 and
R-27 (du Pont). One lot of Titenox RA NC (D56F19 ;7A) was selected for
blue carbon black undertone, with anticipated lower chalk resistance.

The various titanium pigments were used in several different
types of paints, generally as white, green tints (chrome oxide), and
blue tints (P. C. Blue). These include the following, together with the
surfaces on vhich they were applied: -

1. Maleic alkyd enamels. 18% PVC before shading., Exposed 45°
south as one coat over housa paint primer on small cedar pansels.

2. SWP tint base, with 18 M. 36.7% PVC. Two coats self-primed
on cedsr bevel siding, south vertical.

3. Emulsion paints, Acrylic AC-33, homopolymer polyvinyl acetste
Elvecet 81.900, copolymer 12 K 55, and styrene butadiena
Dow X.2562. 30% PVC, except 35% for styrens butadiene,
Pigmantgtion 200 pounds Ti0z plus 78 pounds wagnesium silicate,
On unglased cemant asbestos shingles.

Thers wers tvwo supplementary seriss in which the sams pigments
were exposed in slkyd flat exterior paints and as alkyd-Chlorowax ensmals,
Only a part of the entire series was examined, In group 1, the mileic
alkyd paints on cedsr; in the green tints the Titanox RA NC oxides vere
quite good in tint retention except for one sample ocut of seven. This
was the special samplé gelected for toms. Ti-Purs R 510 showed oine
equal to the better #A NC's snd two having more fading. The single
sampla of OR-GK0 appsitid squal to the bettar RA NC's sud R 610's,

The -samples of TitahdthA-50 showed wore fading than RA ¥C while Ti-Pure
R 510 showed two samplas having superior tint retention and ons showing
bad fading. Unitans OR<540 showed rathsr bad feding, Titanox RA showed
considerable fading, with a yellov face,

, The ranking in the blus tints was approximately the same as
ia tHie gresns except that the samples of Ti-Pure R 510 showed more vari-
ation, two samples superior to RA NC, six samples slightly inferior end
three dafinitely inferior to the best RA NC's,

The styrens butadiens tints showed the most fading. As at
22 months, some apparant-enomalies were observad, The best tint reten-
tion was shown by two saaples of Ti-Pure R-510, while agein the third
2-310/8axpleifadedibadly; i Titanox RA also showed less but spotty fading,
All.other samples:showed relatively bsd fading. The apparent snomslies
ueybe=de to differences in adherence of chalk, ’
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The acrylic tints in group 3 show less fading than the styrene
butadiene parallels, and more uniform performance with like samples.
In all cases the RA NC speciel sample showed wore fading than regular
RA NC.

Among the solvent type paint exposures thers were two groups
of proprietary house paints., The first, put out in June, 1955, two
coats self-primed on cedar and white pine, shows the following results:

SWP 471 Gloss White - starting to erode on south, slight cracking
on north.

National Lasd #110 Bright White - good both scuth and north.

Pittsburgh 1-%4 White - pesling along the lower edge of the
vhite pine on south, thin on north.

‘du Pont 40 White - some cracking south, quite thim north.
Sears {145 White - bad erosicn south, very thim north,

Ward's #75-1 White - cracking on white pine south, thin north,
Devoe #3547 White - yellow on south and north, more dirt,

Benjamin Moors #100 White - thin and wmold lowsr sdge south,
slight mold but geod condition nerth.

The second proprietary series was put ocut in June, 1557, also
two coats self-primed on cedar and white pine. The prasent conditiom
is as follows:

SWP 471 Glose White - good south and north, best flow in series,
 Nationsl Lead next,

Mational lead #110 Bright White - good south and nerth, whiter
thas SWP.

du Pont $40 White - good south and north,

Sears #143 white ~ good south and morth,

Devoe 547 White -~ yellow south and north,

Benjamin Moore 100 White - cracking south, 0.K. north,

Patterscn-Sargent #218 White - blue whits color,
slight mold north,
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Another series put out in June, 1557 om cedar and white pine,
covering high hiding white house paints, includes some proprietary cne
coat house paints, as well ss a8 few experimentals, The topcoats wers
applied over primer and also two coats self-primed on bare wood, and as
one coat over previously weathered, chalky house psint. The experimental
paints are not of much interest so far. Sherwin-Williams' 476 One Coat
White, du Pont's ;41 White, Sears' #1$0 White and Devos's ;:301-Ok White
are all in good condition after the two years_of exposure. The Dsvoe
paint has a yellow cast, du Pont a reddish tinge, vhile Sears' is s blue
white compared with SWP 476.

A series was put out im October, 1955 to compare magnesium
silicate and natural whiting as extenders in gray snd green gloss and
flat slkyd house paints, two coats self-primed on cedar. The paints
tested and their condition after approxinmately 2-1/2 years are as
follows:

(1) 120 pounds Titenox RA KC plus 250 pounds 2inc oxide with

extendsr to 33% PVC in 75% raw linseed, 25% Zg bodied
linseed,

(a) 390 pounds Natural Whiting - less fading in gray
and grsen than (b).

{b) 8510 pounds Magnssium silicate - more fading tham (a).
Thia reverses the order of fading from last ysar's readings.
(2) as (1) but 500 pounda Titanox RC for 120 pounds BA NC.

(a) %0 pounds Natural Whiting. LlLess fading than 1 (a),
less than 2 (b) in grsy. Yellower than 2 (b)
in green.

(b) =5 pounds Magnesiuvm eilicata. Less fade than 2 (a) in
gray and green, but less than 1 (b) in green,
Slightly yellow in green tint.

(3) 200 pounds Titanox BA NC with extender to 33% PVC in 40%
1inseed, 35% alkyd end 25% chlorinated paraffin,

Pading about squal.to 1 (a) end (b).

(4) 130 pounds BA NC with:extender to 50% PVC in 100% alkyd
vehicle as an: exterior flat.

Pading like 1 (a) and (b) but more mildew
on magunesiue silicate,
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Among the specisl TPC tests, their storage building has been
peinted for three years with a paint similar to No. 3 above. This is a
repaint on spruce over which the old paint was in very poor condition.
The new paint is in very good condition snd stays clesan even under the
caves.,

TEC has & cross-over series of exposures of tint bases, com-
pering solvent and emulsion house paints. Thase were put cut in
October, 1955, on cedsr siding and aged cement-asbestos shingles. The
gloss paints wers applied over a conventional zincless primer while the
others were applied two coats gself.primed. All are yellow tints, using
chrome yellow., The paints included the following:

Gloss House Peints

F 312 17.3% Titanox RA NC 75% Refined linsead
29.0% 2inc oxide 25% Za bodied linseed
35,4% Calcium carbonate
20.3% Chrome Yellow PVC 35%

F 313 52.7% Titanox RC 7% Refined linseed
28.2% 2inc oxide 25% 25 bodied linseed
19.1% Chrome Ysllow

FVC 339
Flat Alkyd

P 314 22.4% Titanox RA NC Wallkyd 1952
50,0% Calcium carbonate
27.6% Chrome Yellow PVC 50%

The emulsion paints wers all pigmentsd with 60.4% Titanox RA NC/
39.6% Chrome Yellow at 30% ¥VC.

. ? 315 Acrylic
P 316 Polyvinyl acetate
F 317 Styrens butadiene

The flat alkyd has the best tint ratsntion in this series -
contrary to cur ‘own experiencs and.csstingyfurthamidoubt on TPC's esrly
vork with enulsion paints;: The PVA-paint is the .best .of the emulsion
paints in tint retentios; but not.-squal to-the-flat-alkyd.. Both the

“and -atyrens:butadiens paints ere showing bad fading. The
gli ‘pafnts-ars mottled on the ssbestos shingles as they struck-
{n o appliecation,

A
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A somevwhat similar but more extensive series of tint bases,
particularly from the standpoint of uuburuu, was put out in May,
1656, The paints were applied on:

Cemsnt bloek New siding
Stucco Primed nevw siding
Glazed asbestos shingles Weathered painted siding

VWeathered asbestos shingles New shakes

—

The compositions of the paints were as follows:

Gloss Paints - applied over zincless primer tinted gray.

P 471 174 Titanox RA NC 75% Raw 1inseed ail
29% Zinc oxide 25% 2p Heat bodied L.O,
349, Caleium carbonate
20% Chrome yellow At 33% PVC
P U72 53% Titanox RC As P UT1
' 35% Zinc oxide

15% Chroms yellow

Plat Paints -~ two costs self-primed.

PATS 389 Titanox RA NC Plat alkyd.
16% Calcium carbonate
L6% Hansa yellow At 30% PVC.

All the flat emulsion paints were formulated st 30% PVC
using a pigmentation of:

68% Titsnox RA NC
32% Bansa yellow

. ? 4Th Acrylic
? 4TS Polyvinyl acetate copolymer
P L76 Styrene butadiens

Again the flat alkyd is the bsst in tint retention but with
a reddish cast vhils P 471 {s the best vith a true yallow:cast, Note
that F L7T1 has chrome yellow while the flat alkyd has Hansa, which
would bs fnferior to the best chrome, especially in an oil punt con-
taining zinc oxide. P 472 with Titancx RC is dirty and gray compared
‘with' ¥ 471 cerrying pure rutile TiOg.

-

£
]
;
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In the emulasion group the PVA is the beat in tint retention
while both the acrylic and styrene butadiene psints show bad fading.

Tamol 731 . 25% was used as the dispersing agent together with Triton X.100

for the PVA paint, but no Triton X-100 was used with the acrylic, The
dispersant requirements were ¢onsiderably higher than actually used, even
without considering that which should have been used in the Hansa yellow
paste, Hansa would be expected to show fading, especially over alkaline
surfaces, ~

TPC started & eseries in January, 1958, comparing extenders in
flat alkyd exterfor paints at 50% PVC, The paiats were applied two
coats self-primed on cedar, In the green tints, natural whiting has the
best tint retention, showing only slight fade with a yellow cast (rutile
yellowing?). Calcium carbonate plus diatomacecus silica shows slight
fading, again with a yellow cast, Calcium silicate followed closely in
tint retention, Magnesium silicate showed more fsding, and slight mold
on the north exposures. HNatursl calcium sulfate, silica, barytes, and
mics all showed the grestest degres of fading, all about equal with o
slight margin for mics. Calcium carbonate and calcium sflicate show
more tendency to retain rust stains,

In October, 1958, & series of tint bases were put on exposure
to demonstrats the tint retention and chalk resistancs of various
titaniun oxides. Tints vers made ss follows: grays with lampblack,
bluss with P.C. blue, greens with Hsrmon's Opaline Gl, pinks with
Parachlor Red, yellows with chrome yellow light, and tangerines (tinting
pigment not identified). The base paint is forsulated es follows:

1207 Titanium oxide T5% Rav linseed ofl
ginc oxide 2% 2, Heat bodied 1.0,
3004 Natursl Whiting Ve - 35%

’C as
show
des

The titanium ox{des used includad Titanox RA S0 and RA
well as Ti-Pure R %00, R 510, and R-610, All ths titanium oxides
raasonably unifors tint retention at this stags. Psvachlor Red fa
in all the pink tints with R 510 slightly better than R 500. TPC finds
in general that R 500 chalks like R 510, more than Titanox RA 50, RA NC
or Ti-Pure R 610 and is not cleaner in tints,

In s study of fsophthalic slkyds, TPC put out a series in
December, 1555, with a basic pigmentation of:

150§ Titanox A 168
1

i BA
ﬂw silicate at 33 PVC
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The vehicles are liasted below, together with notes where there
is & deperture from normsl performance, 1f my notes are correct,
"(75-25)" means 75% of the alkyd plus 25% chlorinated parsffin. ''100%
linseed-soya (45-45-10)" would mesn 90 parts of a 50/50 linseed soya
alkyd plus 104 chlorinated psraffin, All the paints contain 2-1/2 gal.
lons fungicide per hundred gallons. Ths paints were spplisd two coats
self-primed on cedsr and Southern Pine,

F 376 25% Raw linseed oil
15¢ Q bodied linseed -
2%% Long oil alkyd
% Chlerinated paraffin resin
(Apparently TEC error in %'s of components)

F 377 7%% Long oil alkyd (Creck snd peel on one pine
254 Chlorinsted paraffin board, Apparsntly formula
too hard.)

P378 100§ Long oil alkyd

F 319 100% Boys slkyd (75-25) (S-T Vis.)

? 380 1007 Soys alkyd (85-15) (8 Vis.) Broding.

F 381 100% Soya alkyd (85-19) (24-2( Vis.) Better than P 380.
P 382 1004 Tall oil alkyd (90.10) (V Vis.)

F 383 100% Tall oil alkyd (90-10) (2, Vvis.)

P 354 1004 Tall oil alkyd (85-15) (25 Vis.)

F 385 1004 Tall ol alkyd (85-18) (29-2, Vis.)

F 386 100 Linseed soys alkyd (45-45.10) (H-I vie,) Broding,

“+ F 387 100§ Linseed soys alkyd (¥a-45-10) (24-2Z, Vis.)
Moch bstter than P 386,

P 388 100% Linsesd alkyd (90-10) (K Vis.) Eroding.

P 38 100% Linseed slkyd (90-10) {Z, Vis.)
Much-better than F 553.

P 350 100% Soys alkyd (90-10) (2, Vis.) Some erosion,

The:highsr viecosity vehicle in any pair of similar composition

llﬁdrclmﬂohmn fess erceion and less mold, The soya alkyds show
“worea'mold than thoss mads with linsead. The tall oil alkyds ara
performing well so far.
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In TPC's evaluation of Busan 11, they put out onad compariaon
in March, 1958, two coats on white pine, ‘!ho compositions and current
condi.tion are as follows:

G 860 1504 Titanox A MO
%04 Titanox RA NC
500," 5% Leaded Zinc
245 Magnesiun silicate
75¢ Refined linseed oil
254 23 Bodied linseed PVC 33%

.G Bé1 150} Titanox A MO
90;; Titanox RA NC
245" Magnesium silicats
200§ Busan 11

75% Refined linsesd oil
25% Zp Bodied lingesd PVC 339

On both south and north exposure the Bussn 11 {no zine) paint
( gBGl lgzw mors mold than G 860. The chalking 4s % on € 860 and
- on G 1,

TPC raports that in another series of gray paints it was shomn
that Busan 1l does not work vith titanium caleium,

Another test of Busan 11 was put cut fa August, 1958, using
the painte sslf.primed on ;105 Novelty Southern Pine eiding, Here
Bussn 11 shows s advantage in mold centrol wvhan used in largs

mts. The- # 4n all the paints is based on 7% Reftned lin.
seed oLl gnd sd linsaad oil. The pigmentations and current
condition sre as ows:
-~ # 311 “g4tenox RA 50 Bad mold on south and north,
Magnesius silicate
R 312 Titanox BA 50 Some mold eocuth, considerable
Magnesium silicate oold north,
100§ Busen 11
B 313 “Titancx RA 50 8light mold south, slight
agnesive silicate to considarabls mold north.
150838issn 11
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B 314 2007 Titsnox RA 50 Slight mold north.
335; Magnesium uueuc
2007 Busan 1l

H 318 200} Titanox RA 50 Clesn both south and north.
250, Magnesium silicate
300 Busan 11

The real break occurs between 150 amd 200 pounds of Busan 1l.

In the area of industrial finishes, TPC put out a lengthy
series in July, 1958, on aluminum, in both whites and grays, expossd
45° south to demonstrate the durability and tint retention of various
types of binders. The paints were applisd by sprsy, two coats of enamsl
over a coat of primer, The pigmentation was straight Titancx RA NC,
with certain exceptions noted, It was impossible in the time available
to record all details of performance. The main observations were on the
gray tints and the comments below cite only departures from normal

pezformance:
Vehicle BVC

Ko, Crsy Tinte Comments

1 Ailr Dry Maleic Modified Alkyd 184 Slight fads,

2 1%% Less fads than 1,
3A 234 Bad fade,

JB 23% Bad fade.

3¢ 23% Bad fads,

kA 184 Bad fads,

] 18¢ Bad fada.

ke 18% Bad fade,

bo 184  Bad fade,

54 E s 17% Bad fads,

5B EpoxyEst@aUcen Formaldehyds Y, Bad fade,

6 lmwm Catalyst) 169 Bad fade,

7 > 17%  Bad fads,

8 229 Good, very slight fads.
104 1%% Exceallent gloss,

very little fads.

10B Acrylic-Amberlsc (7%-2%%) 154 Excellent gloss,
very ueu- fade,
10C Acrylic.Amberlac (85-19%) 20% TP
"t, ﬁ. fl“o
10D Acxyuc-uu-he (13%-25%) 204  Excellsat gloss,
very little fade,
- A nc - 15% Nore dirt than 710's.
1 ylic 20% More dirt than $#10's.
mﬁﬂnymﬂnm Ade Dy 20% Lost gloss, faded.
123--Polyurethans Baked 20% Lost gloss, faded.
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17A

17C
17D
178
1

«2le

Vehiele
Gray Tiats

Lacquer (Coconut Alkyd-Maleic Modified)
Lacquer (Coeconut Alkyd-Maleic Modified)
Lacquer (Coconut Alkyd.DBP)
Lacquer (Coconut Alkyd-DBP)
Styrenated Alkyd Low Cost
Styrensted Alkyd Low Cost
Pigmentation: 100§ "‘TITANOX' RCHTX
Tall 0il Alkyd - Urea
Tall 0il Alkyd - Urea
Tall Oil Alkyd - Urea
Pigmentation: 100% "TITANOX" RANC
Tall 0il Alkyd - Urea

Whites

pPolyurethane - Amins Catalysed
Polyurethans - Amine Catalyred
Polyurethans - One Package
Polyurethane ~ One Package
Polyurethans - Polysster Catalysed
Bakad Alkyd Urea

Comments

Lost gloss, faded,
Lost gloss, faded.
tost gloss, faded.
Slight fade.
Slight fade.

Very slight fade,

Faded

Yellow
Slightly yellow,
8lightly yellow.
Whicer
Yellow
Vhiter
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National Lead Company, Sayville, Long Islaud, New York

Again time svailable permitted only a few minutes' con-
versation and inspection of only a few panels put out by National
Lead. These involved their "Defense in Depth® sysiems of metal
protective paints employing M-59, their basic silico lead chromate.
Special attention was paid to the gpecification gystems used by
various states for painting structural metal, including systems from
Connecticut, Maryland, Texas, etc., which pnermally employ red lead.

National is using a very large and magsive plate to which
an I-beam is welded, plus some rivets, The tests are now 2-1/2 years
old. In gsome instances the ghop prime coat was spplied and weathered
for 11 months, then spot primed and the topcoat applied,.

In every case the orfiginal specification system using red

lead as the primer is inferfor to the '"Defense in Depth' approach
where some M-50 1s used in all coats.

M. VAN L0O

Director of Paint Research

MVL:AR

0007-SWP-046037

0007-SWP-00011541(




