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? #1867 - Physical Properties of Pigments
A .
H In & continuztion of the studies of the permezbility of double
} drav-down systems cs described in lest month's report, data has been
§ obtained for 1403 Ti0, in (3109) «nd’1403 in a mixture of (2) cnd (48) in
3 equal parts. The PVC's of the paints were chosen to straddle the CPVC
H as previously determined for the pigment/binder system involved tnd the
3 drew-downs mode in a munner corresponding to thuit of the December report.
i The results obteined ore shown in thée following charts:
;
o Conductivity - Amperes x 10 =4
f 1403 in (2) + (48), 1:1
‘ .
g PVC % Single 30 35 40 45 S0 58
i 30 gpal 0 0 0 0 ] 0
g 35 14 0 0 14 15 0 12
3 40 15 K 0 o 0 0 0
i 45 1500 13 13 49 R40 790 1900
[4
50 4300 14 14 25 300 1800 3000
55 5000 15 15 - 670 3000 4300

1403 in (3109) '

PVC % Single 55 40 45 50 55 60

35 1 1 - 5 13 16 -
40 6 1 "3 9 14 35 39
45 2700 6 140 390 970 1200 2500
50 3000 4R0%  670% 2100 2700 3000 3700
55 3300  © 2300¢ 3000% 3300 3700 3700 3700
60 3700 3300% 3300% 3300 3700 3700 3700

¥These samples were cracked cnd consequently show values
which cre too high.
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#187 -~ Cont.

The results obtained by the use of 1403 TiOp with veriocus binders
correspond closely with those obtcined for mecgnesium silicate 20 F under
similar conditions. The extreme breck in the porosity curve displayed by
the single drew-downs ct the CPVC is «lmost wholly absent and only =t
values substantially cbove the CPVG do superimposed films showing individuzl
high permecbility become porous. Evidently ¢ large portion of the vehicle
in the top cont is imbibed by 2 permescble first coat to sesl 1its pores,
forming substcntially ¢ non-porous film.

The mechenics of the trznsfer of vehicle from the upper to the
under coat can probably be explained by the cssumption that the first coct
imbibes enough of the vehicle of the upper coat to seal its pores cnd bring
its pigment to vehicle retio to & valus substentially commensurable with
the CPVC., The PVC of this second coat rises correspondingly with the quant-
ity of vehicle extrocted, If the PVC of the upper coat (discounting the
bound 0il) reaches 100% without bringing the vclue of the lower coat to
the CPVG, a porous cont results even with two coat epplication. Obviously,
if the PVC of the under coat is originclly below the CPVC, no trensfer of
vehicle from the upper to the lower cozt results.

Under idealized conditions, and if the product of adhesion tension
and pore size of the under coat exceeds that of the second coat, the final
PVC of the upper coat, é , can be expressed by the simple relationship:

(PVC, - CPVCy)t,

Where: PVC; = original PVC of second coat; CPVC, = CPVC of under coat;
PVC; = PVC of under coat; t,; = thickness of under coat and t, = thickness
of second coat,

. When PVC, - CPVC, becomes negative, the second term of the equa-
tion becomes fictiticus and reduces to zero. :

The rate of transfer of the vehicle from the second to the under
Coet is related to the difference between the adhesion tension, ¥ cos. o«
between solid particles and liquid of the two films end some power of t,he1
differences of the pore sizes, according to the approximate formula:

2 - 5
Vn-=-K ('1/1 cos.ulxﬁi ~ v c08. 68, x k)
t

Where: V = volume of transferred liquid; t = time required for transfer;
vy cos, ®; = adhesion tension of vehicle for under coat; K, = pore size
of under coat; 72 C0S.@ = adhesion tension of vehicle for particles of
second coat; R, = pore size of second coat; n = viscosity of vehicle;

and K = constant. Here again, if the right hand side of the equation
becomes negative, the values become fictiticus and no transfer takes place.
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#187 - Cont,

To study the differences in degree of dispersion and CPVC for
pigments in vehicles consisting of increasing amounts of volatile, a
series of determinations were run on the systems 1403/(2)/(63),
1405/(48)/(63) and 20 F/(2)/(63) by the use of the CPVC cell, The sum-
ples vere made by dispersing 10% by volume of pigment in liquids consist-
ing of, respectively, 0%, 1%, 2%, 5%, 10%, R0%, 40%, 75%, and 100% of the
vehicle in question in (63). The dispersions were carried out in 1/2 pint
cans with steel balls by rolling over night and all samples were treated
as similarly as possible., The CPVC's were determined in the usual manner
in the CPVC cell, without dilution, The results obtained are represented
in the following tables:

1403/(2)/(63)
g (2) PVC CPVC
0 1002 25%
1 91.7 27
2 85.0 28
5 69,0 -
10 52.6 52
20 35,7 34
40 21.8 38
75 12.9 %6
100 10,0 _ 27
1403/{48) /(63}
% (48) PVC CPVC
.0 T 100% 254
1 91,7 29
z 85.0 34
5 69,0 38
10 52,6 40
20 35,7 z8
40 21.8 T 38
75 12.9 39
R 20 F/(2)/(63) . -
| ¢ (8 “PYC CPVC
i 0 100% " 5%
: 1 91,7 25
2 85,0 25
5 69,0 .24
10 52,6 25
20 35.7 27
40 21.8 30
75 12.9 30
100 10.0 29
0007-SWP-045230
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#177 - Pipgment Studies

Peints have been prepargd for the cooperative exposure evalua-
tion of 414 lesded zinc oxide in conjunction with basic silicate white
lead. We are working with the National Lead Company on this project.

In this program substitutions of 414 dry with besic silicate
white lead are made by the following methods.

A, 2n0 replacement by equal poundage.
Lead replacements by equal volume,

B. Maintein a 35/65 Pb pigment/2Zn0 ratio -
‘replacement is based on total volume,

C, Maintain 35/65 Pb pigment/Znd ratlo replacements
based on total pounds. (Adjust volume with extender,)

Further details will be given when the panels are placed on '
exposure.

T A v AU B A b Vet <2 .
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#162 - Studies in Flat Wall Paint Formulation

Flat Wall Paints

A sample of Pratt and Lambert's One Coat Flat White, sold under
the name of Solidex, was obtained locally and compared with Flat-Tone and
Paintercreft One Coat Flat #10. Solidex sppears to be a celciccater type
of flat similar to Newark's Calcicopter Flat RL 114 A,

The three flats were applied over a penel painted with strips
of enamel, Kem-Tone, Decotint, Flat-Tone and shellasc to check the uni-
formity of tint and sheen over non-unifaorm surfeces. Other pzint-outs
were also mede over a glue sized surface to check on washsbility.
Solidex is similar in uniformity to Paintercraft One Coat Flat #10 -
Rex 830 and Flat-Tone - Hex 810, but it is not equivelent to the S-W
flats in washebility over glue size, We would not recommend a flat of
this type for gemerpl usage., However, it would be satisfactory for the
New York metropoliten nrea where cclcicoater flats are ancceptable mat-
erials.

Paintercraft One

Solidex E 17 Coat Flat #10 Flat-Tone White
7 K 356 Rex 630 fex 810
Reduction 12-1/2% with (348)  12-1/2% with (348) None
Brushing Good Good Good
Flow Good Good Good
Drying properties Good Good Good
Uniformity
(2) Tint  Very good Very good Good
(b) Sheen 0.X. " 0.K. 0.X.
Washability Very poor; breck 0.K. et 200 Tubs; 0.K. at 200 rubs;
(over glue size) in film at 65 rubs. no breck. no bresk,

Work was continued on the reformwlation of Flat-Tone bhite to con-
serve titenium calcium., Work to dete indieates that 100 pourds of titanium
calcium can be replaced by pure TiCO, (1403 dry) and inert. An effort has
elso been mnde to use a smell amount of aluminmumm nzphthenate for body
Characteristics but it was found that this materisl has poor compatibility
with (3880)E. Work will be continued.
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#162 - Cont.
Semi-Lustre

The Vehicle Research Department hud submitted & solvent processed
P,E.~Rosin-CW0-Dehydrol 25 gallon length varnish, CVR 981-7 for evaluation
in Semi-Lustre tints. CVR 981-7 at 60% solids has a body of V-W, acid value
of 5.3, end color 9-10. Semi-Lustre mede with this varnish was high in body
znd showed considerable reactivity after 5 days, Work will be continued,

Viscosities, #3 Orifice

Betch Vehicle Fresh 5 Days
0J 590 L 33 gal. CVR 981-7 36 sec, 65 sec.

9 v (48), 50/30/20 type

0J 590 LL 33 gal, CVR 981-7 33 0 51
9 " (48) Linseed

Enamels !

The Resin Resecrch Department submitted RB 8047, a long oil
alkyd containing epproximately 70% soya styrene on the non-volatile, for
use in trade sales formulations. At 50% solids, RB 6047 hes Y viscosity,
en acid vclue on the bese of 15, a finol cure of 12, and & color of 7 +.

Yo AR u— e T

Enamels were mode besed on a2 blue-green pigmentation used by Dow
Chemical, but with slightly more hiding pigment. It was found that it J
was necessary to use part (4108) in conjunction with RB 6047 to obtein a :
satisfnctory body in the enemel, The above vehicle combination cppears to
be very good from the standpoint of weter and sosp resistance, ¢s indicated
by the data below, The enamels will be exposed at Chicage end Florida for

oiten

durability cheracteristics this spring. 1
Water Spot 1% Soap Sol-
Varnish Drying Time Viscosity Test for ution for
Under * 24 Hrs. 3 Hrs,

Batch _ Test _ Set-to-touch O'Nite Fresh 10 Days (Whitening) (Whitening)

516 LL (3952)A 1 hr, 30 min. Very  24.8" 35¢ Very slight  Trace
good

517 LL (4106) 6 hr. - Good  23.2" 24,8" V, V, slight V. slight

518 LL (4106) 1 hr, 31 min. Very 22"  28,8" V. V. slight V. slight
R3 6047 good :

The encmel 518 LL based on RB 6047 and (4106) appears to be satis-
factory for brushing, flow, drying amd gloss characteristics.
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Special., Spectrophotometry

On January 19, 20 and 21 K. R, Bruhn attended the Spectropho-
tometer Service Course offered by the General Electric Company, at
Schenectady, New York, It was of interest that the persons attending the
course represented a wide cross section of the chemiczl field with an
especially henvy representation frow the textile field. 0% of those
attending represented firms already using the Recording Spectrophotometer,
and the course gave emphasis to maintenance and trouble shooting on the
ingtrument itself rather than the wide field of application for which the
instrument is suited., Applications were touched on in the lecture by
Dr. S. Q. Duntley, of Hassachusetts Institute of Technology esnd in the
lecture by Dr. E, I. Sterns, of Czlco, ¢nd also in conversations with ;
various operators.

Among the applications which might be of interest to The Sher-
vin Williams Company ere the following:

1. Tristimulus specifications for paint colors as determined by the
spectrophotometer for Federal, Army and Navy contrcets. Most
federal testing laboretories ere now equipped.

2., Colorimetric analysis of in-process materials for various chemical
processes, The instrument is being used widely for this purpose by i
Celco, Harshaw, Generzl Aniline, Eastmen, Hermon Color, du Pont
and others.

3., Color matching is now being done extensively in the textile field by
means of the spectrophotometer.

4. The spectrophctometer has supplanted retzined samples for color
staondards on paper products.

5. Mr, C, E. Reynolds, of the Naotional Lead Company, reports that the
spectrophotometer is very useful as a control instrument for white
pigment production, both titanium and lead pigments.

6. HMr. Max Sgltzmon, of Harmonm Color Works, remarked that the mochine
was not satisfectory es a control on finished colors, but that it
wes extremely useful as an in-process analytical tool.

7. Andrew Jergens Compzny use the spectrophotometer to control colors
of their cream and emulsion type cosmetic preparations.

More complete details of the course will be availatle in a
special report vhich is in preparstion,

0007-SWP-045234
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#187 - Physical Properties of Pigments

Continuing the study of the differences in degree of dispersion
and CPVC for pigments in vehicles consisting of increasing amounts of
volatile &s described in the January report, the systems basic sulfate
white lead - 9 dry/(2)/ 65;, leaded zine -~ 412 dry/(zy(es), basic carbon-
ate white lead - 18 dry }2 /(63), graphite - 1709 dry/(2)/(63) and magne-
sium silicate - 20 F/(2)/(63) wers studied at concentrations of 53 and 10%
pigment in total volume as well as the systems 9/(2)/(63) amd 18/(2)/(63)
at 20% pigment in total volume. The results obtained correlate closely
with those of last month's report. All the pigment/vehicle combinations
shoved low CPVC for low concentrations of the oil (high PVC), rising
rapidly in the low to medium range and remaining essentially constant for

concentrations of oil in thinner from about 10% to 30% upward, depending
or: the pigment,

The PVC's of the 5%, 10% and 20% suspensions vary from low values
where 100% of the oil is employed, to 100%, where only thinner is used.
Values for this complete range are easily obtainable with the CPVC cell.
The PVC's corresponding to the 5%, 103 and 20% pigment in total volume as
related to the ratio of (2) to (63) are tabulated below.

7 (2) - P.V.C,
in (63) 5% Pigment 10% Pigment _20% Pigment
0 100 100 100
1l 84,0 91.7 96,0
2 72,5 85.0 92.6
5 61,5 69,0 83,4
10 34.5 52.6 71.4
20 20,8 . 38.7 55.5
40 11.6 21.8 8.4
75 8.6 12,9 25.0
100 5,0 10,0 20,0

The typical results obtained for the series of pigments against
the various combinations of oil and thinner are tabulated for the system
18/(2)/(63) at pigment concentrations in total volume of 5%, 10% and 20%
corresponding to the PYC's as listed above.

4 éz) ‘ P.V.C,
in (83) 5% Pigment 10% Pigment _20% Pigment

0 29 28 -
1 34 36 35
rd 42 40 43
5 45 42 47
10 45 45 47
20 50 48 47
40 45 48 46
75 50 5Q 48
+0Q 50 Y 5Q
A ) IR S A SR U AN SR DAL ML ILLLARS AL L G 'r -
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} #187 - Cont,

B The rapid rise of CPVC at low concentrations of o0il (high PVC)
ig apparent from the data., From the results so far obtained it is diffi-
cult to determine whether the PVC or the ratio oil/thinner or a combina-
- 1 . tion of both are the chief factors involved in the determination of the
) CPVC. A graphical representation of the data is shown below for the
P various pigments in the system (2)/(63),

. § Vehicle in Thinner -—>»

K 58
q. 56 9 dry
?Q?i 54 |
? 80 .— -—
' H 412 dI'y
A , ' 48 |__
p . 6 . /
3 46 | _ | / - 18 dxy
< @
3 1\ 44
!
) B @ |
] &
. &
5 & w0 |-
? 38
4 -
- § 3% 1403 dry
3 34 |
i
- | 32 |—
g i
: 1 30 -
. | 20 F
} 28 |
¥ _
i 26 |—
{
- : / ,/409 dry
f! //////
| } c /
$ 20 Y SO B 1 {11! | l l!}
' 5 .2 4 .6 ,81 2 4 6 B10 20 40 60 100
B
|
!
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#187 - Cont.

In on attenpt to explain the reason for this behavior of the
pigment/vehicle combinations, e series of determinations of the inter-
facinl tensions of the vehicles against water were made. Although a
rough parallelism between these interfacial tenslons and the specific
packing volume (reciprocal of CPVC) was found, other factors than simple
wettability seem to be lnvolved. Further work in this direction is
planned and will be reported when more data is aveilable.

In a circular obtained recommending "Metronite" for certain pur-
poses the following claims were made for this materisl:

"Metro-Nite (or Micron Grade Metro-Nite) is an excellent extender
to use in Exterior Trim Faints to minimize the blistering and
peeling tendency of these deep colors. It also ig one of the
most economical inerts to use and may be used in relatively
large proportions without detraecting from durability as some
inert pigments do.

"The paint industry has practically discarded the use of linseed
0il, long ail varnish or mixtures of the two in house paint trim
colors because of the poor dry obteined with these deep colors.
The long oil alkyds have taken their places and with these
1liquids good dry and excellent durebility is obtained. These
liquids, however, do produce hard drying, tight, water impermealle
Tilms which may blister ard peel if moisture conditions in the
walls are bad.

"By using Metro-Nite together with o small percentage of diatoma-
ceous silica, it is possible to obtein films which can 'breathe’;
that is, films which allow the water vapor t0 psss out without
disTuwting the film,

"Netro-Nite's low oil absorption makes possible the inclusion in
the paint of a sufficient quantity to obtain these desirable
properties without adversely affecting the body, brushability
end gloss,"

The accorpanying formula describes a trim pzint of about 18% PVC.
This seemed very low to produce the "breathing" film which would be neces-
sary to prevent blistering, especially since it seemed improlalle that the
CPVC would be as low as this value from ths generzl formulation of the

_ Paint. Consequently, a batch of this material was made up and the CPVC

determined by mecns of the CPVC cell., It was found to be 61%, From this
value and the PVC (19%) it was predicted that the paint film would be
relatively impermeable znd consequently subject to blistering, A paint
film with 42% excess oil is not of the "brecthing,” permeable type.

Subsequent determinations of the permeability of cast films of
this paint both by the stntic-electrolytic method a5 well as the moisture-

germeabilit,y method phowed it to be, rg predicted, impermesble to & high
egree. .
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#86 _~ Leaded Zinc Pigments

Because of the plans to substitute combinations of 414 and 511
leaded zincs for 412 dry in current house palnt production, test batches
of SWP Gloss White were made using available samples as representative of
the new practices as possible. The 414 dry used was Lot 3207, the 511 dry
was Lot 2566, A blend of extenders 2201 - 2203 was substituted for the 20 F
extender to emphasize the texture characteristics of the leaded zincs.

The results of the tests may be tabulated as follows:

RB 2264 RB 2265

Leaded Zino Used 412 dry 414/511 dries
Texture 0.X. 0.R.
Grind Time g+ 10" 6! 2"
Fineness 38 38
Gloss Good Good
Color Standard Very slightly gray
Viscosities #3 orifice

Fresh 7 33"

1 day : 2an 40n

20 days m 34,5"
Wt./Gal. : 14.80#. 14,84

The color and viscosity characteristics of the 414/511 combina-
tion occasion some concern.
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#162 - Studies in Flat Wall Paint Formulation

Flat Wall Paints

A proposed revision, .O.T 649 L, for Flat-Tone White was sent to
Cleveland for distribution., This formulation is identical in pigmentation
to B 8900, which was suggested for the Color Mix line, The vehicle com-

bination of OJ 643 L, however, wes revised slightly to improve the flow
and brushing properties.

In connection with this work, a survey wss also made of the com-
perative hiding and raw material costs of the various institutional flats,

Flat Wall Peint Hiding and Cost Comparisons

Opacity Pigmept Holley Raw Moterizl Costs
Formulation 2132 2228 481 1405 Units Pigment Vehicle Total

Rex 810 Flat~Tone White 495 18,315 $39,58 $65.24 $104,82
Formula 3-12~47 » ,

Rex 810 ~ Similar to - 490 80
B 8900; as 649 L .

24,210 53.86 66,88 120.74

2SR 5

ey

-

Rex 622 - Mellotone White 539

19,943 42.26 59,21 *¥101.46

Rex 622 - Mellotone thite 295 16 74 18,22 51,16 58.52 %%109.48

Alternate #1

N o AT S

Rex 675 .Neu-Tone Flat 700 100 19,810 6R.80 65,63 128,43

Rex 675 Neu-Tone Flat

700 100 19,610 64.20 66,21 130.41

Rex 2652 Nu-Hue Flat 650
(Alternate formula)

AT T3 ey

24,050 49,23 65,39 #114,62

q

i

Rex 2652 Nu-Hue Flat 650 24,050 50,85 65.86 116.69 3!

(Mlternate formula) , i

1271 dry . 0

Rex 2652 Nu-Hue Flat 560 90 21,170 58,42 65.75 %124,17 L
(Regular formula)

1271 dry
Rex 2652 Nu-Hue Flat 560 90 21,170 59.97 66.24 126,21
(Regular formule)
2132 dry 2173 dry
Rex B30 Paintercraft 550 100 27,950 62.91 73,29 136.20
One Coat Flat Wall
Paint #10

*Martin-Senour Company raw material cogsts,

##tLowe Brothers raw material costs.
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For several months the Chicago pzint plant has been unable to
manufacture Paintercraft Flat Woll Paint #7, Rex 26607, that could be con-
sidered satisfactory for the painter trade based on formula card f1Z. As
a result an effort has been made by Clevelund and this department to check
on the menufzcturing procedure end raw materials used in the production of
this rex.  Arrengements have been made with the Chicago factory to nanu-
focture eight batches of Rex 26607 as indicated below.-

Batch Date Formuletion . . (3880)E  MNil) Used Size

1 C 568 625 L (Proposed) A, V. 3-6 Roller mill 300 gallons

2 C 588 A Regular 6-13-47 L. neoow 300 "
3 C 548 625 L (Proposed) " W pebhle mill 700 "
4 C 548 A Regular B-13-47 L 700 ¢

5 C 618 625 L (Proposed) " 2-3 FRoller mill 300 "
6 ? Regular 6-13-47 f " w " 300. "
7 C 568 A 625 L (Proposed) - " " Pebble mi11 700 M
8 C 588 Regular 8-13-47 " " " " 700 "
The above batches are to be checked for general performance and all
future production will be mnde on the most suitablé formula end on the type
of mill that produces the most desirable flate

Semi-Lustre

The Resin Reseerch Department has submitted three P.E.~-Rosin-CWO-
Deliydrol 25 gallon vernishes made by the solvent process for evaluation in
Semi-~-lustre tints. An effort was made to make the three varnishes identieal
: in body, acid value, solids, etc, due to inconsistencies in viscosity recding
3 on Semi~Lustre made with previcusly submitted somples of this vcrnish.

Body A. V. Color

RB 8522-1 8- ¢ 948 9-10
RB 8522-% T 648 9-10
RB B5RR-3 T- 8¢5 9-10

0007-swp-045240
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The three batches of Semi-Lustre Cream (formula 8-12-47, Alter-
nate A) made with these varnishes voried somewhat in viscosity but were

2]l considered satisfactory in sheen cnd brushing characteristics.

Viscosity #3 Sheen : g
Batch Fresh 0'Nite Brushing Flow (Photovolt Reading) ]
657 L CV 7038 324  49,4"  Cood  Good 60 3{
656 L RB 8522-1 22"  59.2" " m 51 }l
659 L RB 8522-2  24n L n " 48

' 660 L RB 8522-3 27" 37" " " 49
Enamels
The Resin Research Department has submitted thres of Cock Peint

end Varnish Company's styrene clkyds for emamel formulation.

Solids Body Color A, V,

RC3472N6 (45% Styrene - 55% Castor) 50% R-3 8-7 4.8
B3424N6 (505 " - 50% (CWO-1 Soyo-4) 0% SZg  10-11 3.5
RC3372 (458 v - 55% Castor) 100% 301 6-7 <l

. Iwo encmel formulations were developed, based on a pigmentation of
290 pounds 2030 T dry with e vehicle composed of RC3473N6 and B3424N6 or
RC3372, These enamels compared favorzbly with Enameloid made from (284B)E
or (3109) and (4100) with respect to drying, flow, brushing, gloss, ete.
The encmels will be exposed at Chicage end Florida and draw~down films
will rlso be checked for embrittlement cnd after-yellowing characteristics. .
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ﬁlGZ - Cont,
Data on Styrene-Alkyd Enpmel
Vehicle Viscosity #3 Orifice Drying Properties
L Botch  Used T, Wt, A, Wt, Fresh 24 Hrs, 6 Deys Set-to-touch O'Nite
4 :Y 664 1, RC3372 9.53 9,58 26.8" Z1,6" 33.6" ) hr, 8 min., Very
> 5 RC3473N6 - good
g 669 I B3424N6 9.53 9,58  33.2" - 45" 1 br, 5 min, "
55 : RC3473N6 . ‘
665 L (2848)E 9,53 9,55 65" 78" 84" 1 hr, 42 min, "
666 L (3109 9,47 9.58 58,2" 74t 74" 1 hr. 6 min, "
4100
¥hitening
Vehicle 24 Hr. 1% Soap VWeter
Batech  Used Brushing Flow Tacl; Glosg Color 3 Hours 24 Hrs.
664 L RC3372 Good Good VVS Very Whiter Very Slight
RC3473N6 good  than slight
665 L
669 L, B34R4N6 Similar to " " " " Trace Toom
RC3473N6 Enameloid
665 L (2848)E Sticky n " " Very " vvs
slightly
yellow
666 L €31093 " o " " Very Slight
4100 slight
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e ".é‘7_'- Ph sical'PrgSv erties of Pigments

The results obtained ip a continuation of the studies of the
differences in degree of dispersion and:CPVC.for pigments in vehicles
consisting of increzsing quentities of ‘volatile constituents, showed o
_¢lose correlation for the binder:system bodied linseed (48)/nophtha (63)
to the results obtained for raw linseed (2)/(63).. As would be expected,
‘the final CPVC for the (48)/(63) system is higher than that for the
(2)/(63) system, but the same characteristic break in the CPVC/% Cil in
Thinner curve is obtained as described in the February report. In this
case, too, the use of different pigment concentrations, namely 53, 10%
and 20% by volume of pigment in the total system (including thinner),
showed no majar average differences in the CPVC for eny particular vehicle
to thinner ratio. . .

. © To test the effect of increasing the grinding period, the CPVC
" of the 10% pigment concentration 1403 Ti0,/(2)/(63) system was determined
.after 1 hour, 4 hours, and 18 hours of grinding in bell mills consisting
of 1/2 pint cens loaded with steel brlls. The whole series showed low
CPVC for .the one hour grind period. The values for four hours and 18 hours
were higher cnd substantially the same, varying only within the averoge
error of the method. "Additionel grind beyord the 18 hour period vould sub-
gequently leave the CPVC of ¢ given combination of pigments and binders
unal tered. '

N ‘This is in direct correlation.-with previqus experiments carried
out on dispersion rate for verious vehicles, Here'it wes found that at

-4 bours of grind in the mills in question, about.B5¥ of the ultimate grind
.would be obtained cnd thaet after 8 hours grind, the curve becomes substen-

- t1elly flat, As all the samples in this series of experiments were run
over night (16 hours), it can safely be assumed that the ultimcte dispersion
for the pigment/binder combinntion was achieved in each case.

A number of commercial paint gemples were tested for correlation
between CPVC and other properties. ’ :

. Special

A review of ultrasonic methods and technique was presented at -

. the March 10 Research meeting ot Chicago.. .A modification of an ultrzsonic
.- 8uper-siren described by Penn State University wos desigoed cnd = cost

estimcte submitted, )
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#177 - Pigwent Studies

This department hcs been interested for o long time in the pro-
perties which lead titamnte contributes to © peint film. The ccneelntion
of this item by the Titanium Pigment Corporotion dealt a rather serious
blow to the One Coat House Peint test program and the development of light i
colored vinyl pigmented peints. The cessation of manufecture made it even !
more imperative that we esteblish the structure of lesd titenste, so that

i
we could see whether there was cny possibility that we might substitute ;
other materials for 1t.

R. E. Kottemsnn, Jr., of the Auxiliaries Reseerch Leboratory,
reports his X-rzy diffrection analysis of Titanox L (lecd titanete) as
follows: )

"In the case of Titanox L, no published x-ray data was aveiloble on g
lead titonate, and it wes necessary to establish its presence by Bl
showing that its pattern was not one of a mixture of Pb0 end TiO,. fy i
This was zcccomplished by compering, both directly end by measurement, !
the pattern of Titcnox L to those of amatase end rutile for Ti0, and

red cnd yellow litharge for PbQ. In doing this, no evidence wes found

of the presence of any of these matericls in the pattern of Titenox L,

showing that PbTi0, possesses & charncteristic diffroction pattern und
therefore a unique crystal structure,

"It is entirely possible thet the Titenox L contalns either one or both

of the materials PbO and Ti0p in uncombined form, but if so, they
are presept in small zmounts,

"Since Titenox L supposedly contains ebout 7% PbSO,, en attempt was
made to detect this by comparison to & pettern of PbS0,, one bright
line of which was found in the pattern of Titenox L. Ordinerily,

m
one line is not sufficient to identify e compound, but in ell proba- E
bility this is ¢ line of lead sulfate, This could be verified only )
if a pettern of pure PbTi0; were svailable.® ;

National Lead Company's Tribose which meny like to describe loosely es a
"white litharge.”

!

|

i

i

| A second materiel which wes svaluated by X-ray enslysis wes

i

'% The Auxiliary Research Department reports as follows
i on this moterial: )
i

"Comparison of the Tri-Base pattern to patterns of PbS0,, both forms of
Pb0, amd ¢ mechenical mixture equivalent to 3Pb0.PbSO, using yellow

litharge showed no corresponding lipes, indicating that if these mater-
iels are present as Pb0 and PbS0,, the zmount is small,

"The Tri-Base pattern waos elso compared to o pattern of 3PbO.PBSO,

! found in the A.S.T.M, file of x-rey diffraction patterns. fThese pat-
| terns were quite similor «nd although some discrepancies were found

! in line intemsities, it is reasomable to assume that Tri-Base is pre-
‘ dominantly 3PbO.PbSO, which exists as ¢ compound," '
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#4177 - Cont.

In the Junuary Report of Investigctions, page 23, it was reported
thet paints hcd been prepared for the evaluation of 414 leaded zinc used in
conjunction with Nationscl's basic silicate white lead. Panels 12510-44 CS,
CN, Cof. and F were prepared to expose these paints south and north verti-
cel et Chiczgo, end south vertical at Coffeyville end Miami, The besic
plen for the series and the paints used gre zs follows:

Substitutions of 414 dry with bosic silicate white lead are mode
by the following methods:

L. Zn0 replacement by equal poundage.
Leed replecements by equal volume.

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

C. Mointain 35/65 Pb pigment/Zn0 ratio replacements
bosed on total pounds, (Adjust volume with extender,)

Paints listed below follow this pattern.

White Paint Vcriations

Ne. Description

EB £177 Base forasula Rex 471, card 47.
2176 412 dry replaced using Method 4.
2179 412 dry replaced using Method B.
2180 412 dry repleced - Method C.
2181 412 =nd 18 dry replaced - lethod A.
2182 412 aond 18 dry replaced - kethod B,
2183 412 cnd 18 dry replaced - Method C,
2184 FRex 471 podification - 25¢ Zn0.
2185 412 + 18 dry replaced in RB 2184, Method A.
%186 Rex 471 modifieation ~ 20% ZnO.
2187 412 + 18 dry replcced in RB 2186, Method 4.
2188 As HB 2181 using 4zo 33 plus Bosic Siliccte White Lecd.
2189 As RB 2185 using Azo 33 plus Besic Silicate Bhite Lead.
<190  As RB 2187 using Azo 33 plus Basic Silicate Rhite Lead.
2191 Rex 465 base formula cerd #4,
2192 412 + 18 dry replaced., Method A.
2193 . 412 + 18 dry replaced (R5% Zn0 variation). MNethod A.
2194 412 + 18 dry replaced (20% ZnO veriction), Kethod A.
2185 412 dry replaced Azo 33 plus 9 dry.
2196 412 plus 18 dry replaced - Azo 53 plus Basic Silicote
¥White Lecd. Method 4. :

Hex 450 Undgrcgater is used zs the undercoater for all exposures excep:
for one variction following Method A substituting 414 plus besic sili-

cate for the lecded zinc plus BCWL normelly conteined, Rex 450 carries
45% BCWL zn¢ 107 Zno,
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#162 — Studies in Flat Well Print Formulabion

Flet Well Psoinks

%¥ork continued on the reformulation of Flat~Tone Fhite to reduce
cost. An effort was mcde to use Lowe Brothers' Mellotone vehicle LV-3600
put 1t wes slightly more expensive on an equal solids basis znd not equal
in washebility to the (3880)E and (R396) combination. An effort wes also
mede to reduce the vehicle solids in the present Flat-Tone formula., The
body was adjusted by the introduction of additionzl inert and thinmer.
The resulting flat vas not sastisfactory for flow or weshability, Work will
gcontinue on the reformulction of Flat-Tone to use soybean ond tell oils zs
pertisl substitutions for Dehydrel. The Resin Research Department wes esked
to prepare two (3880} EF type vernishes bcsed on these oils.

At Dr, Van Stone's request, o special Flat-Tone forrmulztion was
developed besed on the use of 5% D,D.T. clong the lines of earlier a«nd
current tests. The proposed fermulation was setisfactory for brushing,
flow, drying end wniformity of tint ond sheen. The D.D.T. content appecrs
to improve the washability over glue size.

An effort wes also mcde to use cn overstock on Pestroy B% in Flat-
Tone, but this material produced sticky brushing and an undesirzble odor
during the drying period.

According to an article by S. C. Stokes (Pzint Mfr. 17, 261, 1947)
reference is mede to the depolymerization of rubber by the eddition of 2-1/2%
cobelt linoleate (6% sclution) and milling the rubber cmd cobelt linolecte
until the two materisls are incorporated, The rubber mix is them trans-
ferred to a solution tonk and dissolved in an equal cmount of mineral spirits
until & homogeneous mass is obtcined. The solution will nix readily with all
natural oils but is not compatible with resins or vaornmishes contcining them.
The rubber solution wcs used te the extent of 9% bosed on the vehicle solids
in conjunction with {2302) in a flat wall peint formulation. The flat was

sticky in brushing ¢nd no improvement in washability wes evident due to the
depolymerized rubber.

Semi-Lustre -~ Ensmeloid

The Resin Research Department submitted three solvent processed

i;E.~Rosin~Dehydrol-—C.W.O. 25 gallon vaornishes for eveluation in Enameloid
nts.

Body  NVM

RB 8522-A 1 55%
ooy BT n
" G I - "
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#162 - Cont.

Tne three duplicate varnishes were made and tested due to the
inconsistencies in viscosities obtained in the initial evaluation of
similar varnishes made by this process. The solvent processed varnishes
appear to be quite setisfactory for Fnameloid and Semi-Lustre tints com-
persd with (R848)E or CV 7038, However, we would not recommend these var-
nishes for whites based on the after-yellowing temdency of the chinawood
0il present. .

The experimental data covering the various tests is reported
below for the Enemeloid Ivory batches.

Viscosity -~ #3

Varnish Brush- . Drying

Batch Under Test ing Flow Gloss Set-to-touch OfNite Fresh O'Nite _D_g_xg

715 L (2848)E G ¢ G 1hr,20min, G T3 36,67 43" ,
716 L B 8522-A G G G 1 mR25 " VG 34,4" 35,3" 44,2"
7n7L " B WG G G 1 " 15 % Yo 33,41 30 5O f%
718 L "¢ VG G G 1" 5 1 VG 33, 8133,5" 37,8

-y

Note: All four en:mels ebove shovied bed »hitering with a 1% soap solution
for o period of 3 hours and slight vhitening was evident due to a
water spot test for Z4 hours.

Further work has been under way in thé evaluation of three
styrene slkyds, RC 3473N6, B34R4N6 =nd RC 3372. See the Februory Report
for additiona) detz. Panels were prepared from enamels bised on these
liquids, cnd the various films were checked for resistance to oleic acid,
lard oil, 95% alcohol, S¥ acetic acid, 1% NuOH, 5% citric zeid, 1% soap
solution ond water.

o SRR A

In general the styrene-clkyd encmels were fairly resistent to
all agents except oleic acid and lard oil, It would appear that these
varnishes should be sctisfactory for second grade encmels where lard oi
end greases are not «n issue.

The various enamels will be exposed for exterior durability
versus regular Encmeloids besed on (2848)E rnd (3108) end (4100).

Chart follows.
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#162 - Cont.

Drier Absorption

A study was initiated of drier ebsorption of carbon blacks
using the technique developed by Ferro Chemical Company.. Their method
involves the use of sufficient drier, in excess of that required for
nornal drying, to satisfy-the sdsorptive capzcity of the carbon bleck
as determined by the diphenyl-guanidine adsorption test, The pigment
thus adsorbs this excess drier (lead nophthenate) but leaves the regu-
lar emount of drier available to bring sbout normal drying of the film,.

By this method, the most effective drier combination for our
elkyd ty]):e Rex 729 Enameloid Hlack should be as follows (compared with
Card #22):

Driers Gal./100 Gal.. Card #22
(2236) 5/6 gal.. 1 gal..
(4230) 4-3/4 " 2 "
(4r21) 9/16 " 1-1/8 v
(s232) 1-3/8 1-1/8 *
Dry to touch  1-1/2 hours 1-1/2 hours
Dry to handle 3-1/3 hours . 4 hours

Tests on bcll mill dispersions of freshly prepared Enumeloid Black
Rex 729 systems carrying the above drier combinations dried to touch in
equal time Intervals,. but the special blend dried to handle 40 minutes ehead

of the standard formulation,.

These materials will be studied. further efter aging in the package..
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#187 —~ Physical Properties of Pigments

During the course of the investigations on the CPVC of paint
systems, the request has been mede on a number of occasions for date on
standard pigments from which the pecking volume of combinations of these
at various percentages could be calculated without meking & CPVC deter-

 mination,

N ARt I AR R EI et )

DD iAo At St P bl o e I e T YT 4

There are a number. of reasons why it is extremely difficult, if
not prectically impossible, to predict the pocking behavior of systems of
mixed pigments, even if the packing characteristics of the individucl com-
ponents sTe known. Aside from the possibility of a larger or smaller de-
gree of agglomerction possible with the use of various vehicles in con-
junction with the CPVC determinations on the pigmenis, the following factors
should be considered: .

Assume an idealized condition of a pigment of absclute spherical
ghape where gll the particles possess the same diameter., Under these con-
ditions, and if no ogglomeration tekes plece, = number of packing systems

_are possible. The cubie, or "most open" packing is that in vhich the
spheres are piled in such & way that ecch layer lies immediately above the
other on a square base arrzngement. The rhombohedral or "closest packing”
represents a complicated type of stacking of the spheres where the greatest
density of the packed system is achieved, 'The volume of voids of such sys-
tems can be calculated reedily end is, for the cubical packing, 48% (CPVC =
52%) and for the rhombohedral system 18% (CPVC = 82%). Any value between
these two can be schieved by hephazard packing. It is to be noted that

| these packing chorccteristics are independent of the absolute particle

i size, and require only that the porticles all be of the scme size end

% spherical -shaps. Three different systems consisting of sphericel particles
1 of, say 14 , 10 4 end 100 i diameter consequently would ell have the sume
g
%
|

=2 RS T T R e IR e YD e L I A LN AT St o
AN SN Forg B o o g el

CPVC if monodisperse end stacked in the same packing system, If these were
all packed in the cubic system, they would all contain 43% voids despite
the differences in diameters of the particles in the individual systens.

: Consider o system of uniform sized spheres es above packed in the
| cubic system, where the CPVC is 52%. Between esch four of the particle

there will be a space for another sphere of diamster d, equal to d (fga- 1),
;gere d is the diameter of the original spheres. The voids will consequently

< 2 3 3
Ved - 7d -Xa (3.1 -.24
§ 6

or 27% meking the CPVC 73%. By introduction of & spherical particle .732
times the diameter of the basic component, the CPVC has been reised 21%,
from 52% to 78%. Similarly, eight still smaller spheres can be introduced
into the spaces left between the two component system as above, the dian-
eters required in this case, d,, being about .24 4. The CPVC now would be
79%. There will now be 24 spaces which can be Filled with spheres of ,08 d.
Thereafter there will be 72 spaces, and so on.
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#187 - Cont. i

Had a rhombohedral packing been used in the first place, :the o
increcse of CPVC with the addition of the first smaller sphere would not -3
have been &s great as in the case of the cubic system. Further filling ’
of the remeining spaces with still smeller spheres would bave resulted
in cbout the same effect as vefore. It is to be noted that the increase
in CPVC with the addition of finer particles is net very marked unless
they are small enough to fill the finest interstices, Also; had the origi- %
nal voids been filled with fine particles of one size, the increase in CPVC iy
would not have been as grest. It must be mentioned that no prectical method
of achieving any one of those individual peckings has been devised.

i A X IR T
S N T M P pp———

R T T T ST AR ey

From these considerations it is apparent that mixing systems of
pigments of larger or smaller individuel sizes or size distribution will
markedly chonge the CPVC of the mixed system from the values obtained for
the individusl constituents. The CPVG will be higher than that of the
component having the lowest CPVC. On the other hand, mixing two or more gy
systems of the scme particle shape and size distribution will result in a i
final CPVC the same cs that of the originsl comporents. When the possi- B
bility of a greater or lesser degree of agglomeration of one or &ll cf- the
components is considered, and that particles of different shape character-
istics will have differing packing tendencies, the over-ell difficulty of
predicting CPVC of a mixture of pigments from e knowledge of the CPVC of
the original constituents becomes quite cpparent, It is much easier to odr
determihe the CPVC of & mixture of pigments in the particuler vehicle in : j:_;r,!j
vhich the particles sre to be dispersed under the desired conditions of 4
grind by the relatively simple and repid method of the CPVC cell.

When the CPVC's of e number of extender pigments ure listed
below, it is only with a full consideration of the above fuctors that
these vilues can be used for & very approximate calculation of the CPVC
for these pigments in combincotions with each other or eppropricte hiding
pPlgments. The CPVC's were determined in £ feirly highly dispersing
vehicle, ncmely 4 parts (48) and 6 ports (2), with (63) used £s thinner.

Moterial -- CPVC, in %
20 L Mognesiunm Silicate 41
306 Barytes 63
566 Cclcite 59
o 1617 Surfex 72
- 1982 = Microne Telce 30
N 2188 Micro Velve A 36
2201 Metronite . 81
2247 Atomite 52
20 F Magnegium Silicate 49
45 Calcium Sulfate Hydrate 49
2208 Mudltifex 39

The CPVC of a number of commercial paints were determined es
an gid to formulation,
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#66_- Leaded Zinc Pigments

The Auxiliaries Departrent submitted for exemination three Hlends P
of 414 dry with 511 dry vhich cpproxinate the chemical composition of 412 b
dry, 35/65 leaded zinc oxide. These blends were prepared using 511 dry
of standerd color in conjunction with 414 dry scmples which had been rated
70, 60, and 50, respectively, These were substitnted in Fex 471 SWP Gloss
¥hite for the 480 pounds 412 dry currently being used.

fae v

In swarwesy it was reported that all biiches werc norizl <s regards
viscosity, gloss, rm-ind, and color. The color crrfereuces, although per-
ceptible, were very wrell so that it wes gemercily egreed that it sould not
cause concern. fri.> Lhe standpoint of color, blends of 414-511 diy equonl
to or better thun ibh: sauple submitted under the code No. AURL 931 sre sat-
isfactory for use . {iex 471. Thils sample was prepared with 414 of 50 color.
Approval of sample sU%, 331 does not constitute approvel for &1l biends
made with 2 414 of 50 color. Composited color must slso equal this stendard,

A review of outstending house paint exposure tests of 414 dry ageis
showed thot this pigment performs in a manper typicel of e cofumed lended
zinc oxide. In thece tests the 414 dry has been substituted on cn equal
zinc oxide besis, meking up the difference in composition by adding either
busic cerbonzte or sulfate white leed, The review included the following
series: o

s .

1. Exposures 5539-46 [ were examined ofter § years' verticzl south at
Chicago, Ponderosa pine beveled siding primed with Rex 450 Under-
coater. Baghouse znd Economizer oxides (early 414 types) were
tested in Rex 471 SWP Gloss White of 7-11-41 ond Rex 462 Cream of
8-7-41, the regulars being used &g guides. The specials are pade
both with regular (5091) znd with (3015) non-break linseed oil. s
The durebility of oll the whites was satisfectory: {3015) seems
slightly inferior due to erosion, but with (5091) both test pig-
ments are fully as good aos the regular 412 dry. In Crecm, both
specisls show noticezbly more dirt but less fading than the regulor.

2. sSeries 6126-35 C, Cof. (4-1/2 years st Chiccgo 2nd also zt Coffey-
ville) tested the use of Economizer (154 leaded) za (a) = replace-.
ment for 40% of the 412 dry, and (b) s 100$ replacement in SWP
Phite and Cream, on cedar beveled siding with Hex 450 Undercocter,
One Rex 471 formula is high in Ti0,, low in tusic ccrbonate vhite
lead, another vice-versa, as we were interested in using e minimux
of white lead at the time, With fairly uniform exposure results
z}t both locations, slight inferiority due to the special pigments
15 shown, but since the higher quantities of Econcrizer (cnd lowered
BC#L) are not particulcrly poorer than the others theie is little
to say against the use of the speciecl pigment. However, this slighi
loferiority carries over into the tints, especially at Chicago.
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‘as compared to regulars.

~22-

Series 6192-9 C, Cof. (4-1/2 yecrs Chicago, 6 years Coffeyville)
tests, in SWP Gloss White, only 25% 414 in the relatively high
Ti0, formule of 10-27-41, plus a reduction of oil content in the
vehicle. Neither location shows any appreciable difference due
to the 414 or vehicle change. In the Cream shade, 50¢ and

100% 414 cre tested, with both regular end lower oil (increased
p.vic,) With quite advcnced foilure at both locatiens, the 100%
414 sample seems slightly best, but the 50/50 szmple is not guite
0s good as the regular (1526 dry),

414 dry is tested in series 6186-91 O, Cof., the purpose being

to use the new pigment in & lead-zinc peint. Before gemerzl formu-
letion details were finally worked out, "stcndard” 414 W was de-
veloped and this series represents its earliest test on our exposure
fences: These tests were exposed on beveled ceder siding, with Rex
450 Undercoater, 4-1/2 years at Chicego and 6 years at Coffeyville,
vertical south, Because of the current lack of interest in lezd-
zine paint and the fact that the set-up is not suitable for test-
ing 414 W as such, only & brief statement of results is presented.

A 45/40/15% BCWL/414/magnesium silicate special ond snother with
slightly higher Zn0 (due to 414 W) end 7% mica guve medlocre results
With still higher 414 ¥, 4-1/2% of mica
aend sbout 4% of Ti0,, there was o considerable improvement. Poor
clean-up was a more lmportant shortcoming than genersl foilure.

3
E
'

v -y .
=

saelsiin

Ty

g g

0007-5WP-045253

0007-SWP-000114624




ar

-23-

/162 - Studies in Flat Wall Paint . Formulaticn

Flat-Tone

Considercble time has been devoted to the reformulation of Flat-
Tone White ¢nd tints. The proposed formulations will be made with a vehicle
combination of (388Q)E and LV 3600 (Mellotone limed oil liquid). Six new
colors are to be added that will be similar in shede to the present Kem-Tone
colors such as Cameo Rose, Cascade Green, Willowick Hlue, Avclon Blue,
Midland Green and Pale Jonquil.

The new formuylations have been sent to Cleveland for distribu-
tion. 300 gcllon batches on ecch color are being mode at the Chicogo
plont and stenderd samples will be distributed to 21l plants within the
necr future. :

The proposed formulas compare cs follows for raw material cost:

Pigment Vehicle Totrl Cost

0J 876 L  Flat-Tone White 346,44  $55.49  $101.93
o7 882 L " Cottoge Ivory 48,92  56.45 105,37
07 885 L " Hollywood Cream 44,37  56.65 101.02
O 881 L " Sunglow Yellow §5.10 56,29 109,32
o 887 L »  Petel Rose 44,04  56.43 100.49
07 889 L " Shadow Blue  40.45 56,65 97.10
07 888 L n Seafoam Green 43.74 56,59 100,33
0J 890 L n Spring Green 40.35.  56.65 97.00
07 891 L " Down Blue 45.14  56.57 101,71

The aversge cost on the above formulas is JL01.59 per 100 gollons.

. Work is being continued by the Varnish Department to increase the
acid value of (3880)E by the introduction of 2 to 4% rosin rnd the sdditionm
of linseed fotty acids. Somples of the special (3880)E vurnishes are to be
checked for generzl performnnce cgainst Cleveland and Newark production and
a batch of standard (3880)E made with Dehydrol. It cppecrs thut 2229 cnd
2273 titinium oxides compare quite fevorsbly with 2288 dry cnd couwld be
used cs an alternnte Ti0p for 2228 dry in Flat-Tone Fhite «nd tints.
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Enameloid

A factory batch of CV 4553, Lot /1 (Pentalyn A 50/50 CWO/Dehydrol
25 gallon varnish) was compered with (2848)E in Enameloid Ivory, CV 4553
is similar to CVR 981, -except that it wos mode in the open kettle without
solvent. The two enamels are about egunl in brushing, flow cnd gloss, but
the enamel made from CV.- 4553 is somewhat slower in drying.

. Drying Viscosity
Batch Varnish Boshing Flow  Set-to-touch O'Nite TFresh O'Nite
0J 821 L  CV 4553 OK Good 1 hr, 20 min. Slightly 33,6" 36,8
soft
0J 820 L (2848)E OK Good 65 min., 0K 35" 37.8"

A test of the drying rates of the Rex 729 Enameloid Blzck drier
absorption study samples described in lest month's report showed no cppre-
ciable chenge in the dry-to-touch time cnd = substantiel increcse in dry
to handle time after 7 weeks' cging in packoge, The material prepored by
the Ferro Chemicel Corporction method shows the least loss of effective
drier,

Drier Combination

Specis) Rlend Card #22
Dry to touch - fresh: 90 minutes 90 minutes
7 weeks: 80 n 80 "
Dry to hendle - fresh: 3-1/3 hours 4 hours
7 weeks: § hours 6-1/4 hours
Loss, of drier potenticl 50% 56%
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#187 - Physical Properties of Piigments

Preliminary experimentd werc carried out to determine the roles
played by the “passive" and "act@ive" constituents of vehicle systoms in
paint dispersions. The "passivel portion of a vchicle is the chcmically
and physically inert portion in relation to pigment surface activity and
is generally considered to consist of molccules of low polarity. The
"active" portions of a vchicle are the chemically and physically strongly
reactive constituents having strong froe fields of force, a high degree
of polarity and large dipole moments. Molcecules with such end groups as
-COCH, -QH, -NOg, -NH,, ete. have been found to be cndowed with exception-~
ally strong ficlds of force. The experiments are designed to show that it
is these portions of the wvechicle which are strongly preferenticlly adsorbed
to the surfaces of the pigments., They are responsible for such character-
istic behavior of paints as dispersion and agglomeration with all accompany-
ing phenomena, such as differences in CPVC, thixotropy, flooding, ete.

One of the most active and strongly polar constituunts of raw
and bodied linseed oils is the free fatty acids portion. These acids can
be easily determined quantitatively by titration with NaOH &s in an aeid
number determination. If the above conclusions concerning polurity and
preferential adsorption are correct, the acid constituents of the linseed
oils should be more strongly adsorbed than the other more non-polar por-
tions.

To determine this, a 5% solution of {48) was made up in (63).
The acid number of this solution was then determined. 200 cc of the
original solution were "ground™ in a glass jar and steel balls with 50 g.
1403 Ti0, for about two hours. The pigment was removed from the liguid
by centrifugation, and the acid number of the supcrnatant liquid deter-
mined. From the differences in acid number, the quantity of the free
fatty acids adsorbed to the surface can then be caleulated readily. The
Pignent chosen for this determination, 1403, can be considered chemically
unreactive with the free organic acids.

The results obtained indicate that about 807 of the free fatty
acids present in the original solution are prefercntially adsorbed to the
surface of the pigment. Assuming en average molecular weight of 280, this
would indicate that abtout 257 of all the adsorbed molecules are linseed
fatty acids, while in the original solution the concentration of the acid
is only about 1% of total oil. Despite this low solution pressure, the
major portion of 2ll the acid constituents present have been adsorbed.
The determination of more complete adsorption isotherms, on which work is
now in progress, will probably indicate the minimum amount of wehicle re-
quired to completely cover various pigments with "active” constituents
from various oils. '
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#187 - Cont.

Work of a prcliminary nature has been done on the determina-
tion of electrophoretic mobility of variocus pigment suspensions. A ecll
is under construction in which the zeta potential of pigment/vehicle
systems can be measured directly. It is expected that measurements pf
this hature will throw considerable light on such subjcets as the
mechanics of paint system dispersions and egglomerations.

Studies are under way to determine the effect of particle
size on the degree of dispersion. The data hes not been completed at
this time and will be reported when available.
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#162 -~ Studies in Flat Wall Paint Formulation

Flat Wall Paints

VWork continued on the reformulation of Flat-Tone and Painter-
craft One Coat Flat #10. (3880)E as manufactured at Cleveland, Newark
and Chicage was chacked for general performance. The laboratory batches
of Flat-Tone made from Cleveland (3880)E werc better in brushing quali-
ties ‘than those made from Newark or Chicago {3B880)E. The Newark varmish
made paint low in washability. As reported previously, Chicego preduc-
tion made with some rosin and fatty acids caused sticky brushing, Plant
production of (3880)E made on the standard formula was quite similar to
Cleveland (3880)E in performance in paint.

(2287), a limed linseed-soya-chinawcod oil based on Lowe
Brothers' LV-3600 was compared with two specials: CTV 5055, a limed
linseed-chinawood oil and CTV 5086 limed linseed. The special oils pro-
duced paints very similar to that from regular (2287) in brushink, flow,
drying, etc., The tests are not complete but so far it appears that the
tvo special oils may be used to replace rcgular (2287).

: Three tall oil liguids were sutmitted by Resin Rescarch for
evaluation in Flat-Tone. They were as follows:

RB 8463 ~ Sorbitol - P.E. Tall 0il Varnish
Body - Very, very heavy
A. V. - 9,7
Color - 18 +

RB 8464 -~ Tall 0il -~ P.E. Ester
Body - Very heavy
A. V. - 9.3
Color ~ 18 +

RB 8465 - Glycerol - Tall 0il
Body - 45 minutes
A. V. - 85
Coler -~ 18 +

The tall oil varnishes were introduced for the solids of (3880)E
and (2287) in Flat-Tone White and the paints checked for brushing, flow,
drying, ctc. As indicated by the data below, these liquids have z tendency
to wash out and produce very thin bodied flats, Considering the heavy body
of the tall oil varnishes, it does not appear practical to try to body var-
nishes of this type any higher.
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Flat Wall Paints - Cont. i
Washability ~ )
' Viscosity - #3 ‘ Drying  over 3 :
Batch Vehicle Fresh O0'iiite Brushing Flow 0'Nite  Glue Size 13 O
: el :
0J 955 L (3880)E  6.8" B.4" oK OK 0K - Ggod - PR
: (2287) 200 Tubs. q §£ ‘
% . e D%y '
'0J 951 L RB 8463  R2.6" 3u Poor - oK Soft " B ’1§
: too thin. 3 EE ;)
i
07 952 L RB B4B4 3" 2.60 " OK oK o 'n}
07 955 L RB 8485  2.4" 3 " 0K Soft "

' In Paintercraft Flat #10 an effort was made to replace Linogel
(2396) with (2287) and/or (2302). Further work mist be done on this phase.

Three samples of Spow White Filler were submitted by the Avxili-
aries Research Laboratory for testing in Flet-Tone. They were: (1) Snow
White Filler AURL 816, (2) Smow White Filler AURL 816 wet milled, and
"{3) Snow White Flller, Reymond mill grind. They were introduced for the
calcium sulfate content of 2132 dry (rutile titanium calcium) and the TiQ;
replaced by 2269 dry - Titanox RA-10 MO. The paints were all considerably
lower in sheen than the regular made with 2132 dry. The flat made with
Sample (1) was rather scratchy under the brush. In other respects the Smow
White Fillers were quite safisfactory for brushing, flow, drying end uni-~
formity of tint. The mechanical mixtures of Ti0, and extenders gave paints
with somewhat lower hiding than the regulsr made with an equlvalent pound-
age of 2132 dry.

) Further work is being done on a calcicoater type flat, using a
pigmentation similar to that in Flat-Tone White and a vehicle based on
RB 8497, limed Calsom oil.

Enamels
uork was started on the formulatlon of a painter enamel.

Resin 'Research prepared the following vamishes for this eveluation:

{Cont.)
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#162 - Cont. (Enamels)
Body Acid Value Color Resin 0il N, V.
RB 8562 2 8.1 §-9 2172 (2325) 705,
Pentalyn G
RB 8563 2 8.0 8-9 2280 . (28
; Pentalyn A
RB 9098 Z, 12.4 9-10 Petrex Alkyd 703
RB 909¢ XY 8.7 12 Inter ester 1/2 (1273) 70%
, ) 1/2 (3017)
RB 9103 Z 15 - Petrex Alkyd 1/2 (1273) 70%
. 1/2 (3017)
RB 9271 2 8.7 - » » (1273) 70%
RB 9105 Y + 6.9 7-8  Soy-Styrene Alkyd 705

Kem Snow White vas sclected as a starting point for evaluating
‘the varnishes. As indicated by the data below, all of the varnishes were
found to be reactive with zinc oxide. An effort is being made to lower
the acid value and improve the color of RB 9103. Work will be continued.

Varnish

Being Viscosity Set-to- Over Nite
Batch Tested #5 Orifice  Touch Dry Brushing Flow Color Gloss
989 L (3109) 25" 2 hrs. Good (0.4 0K Char- Good
Reg. 37 min. acteristio
920 L. MV 1299 48" 3 hrs. Very good OK 81. Si. Good
M-S Painter En., Rex 2640 40 min. short yel.

9091 L RB 8562 ' 10" 16 min. Very good Too heavy to brush. Good
992 1L RB 8583 RY 23w 17 min. Very gcod Too heavy to brush. Good

994 T, RB 9103 1 35 20 min. Very good Too heavy to brush. Good

995 L, RB 9099 44" 57 min. Soft Very High Poor S1.
with 1415 sticky low.

995 L RB 9271 47" 4 hrs. Very good Sticky 0K s1. S1.
13 min, yel., low

1000 L  RB 9098  1' 2}" 1 hr. Very zood Sticky OX V. sl. Good
46 min, yellow

1M EB 9105 la.8" 39 min. V.V, good Good High 0K Good

M _ B3 9099 29" 6 hr. Very good OK High Yellow; Good
without 1415 42 min, ) jalale} o
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Enamels - Cont.

In work on the discoloration of alkyd enamels it was found
in comparing alkyd varnish (3109) with Resinous Products D 65 a, that
in the absence of lead and manganese driers, (3109) requires 5 - 6 hours
to dry to touch, whereas D 65 a dries in 1 - 1-1/2 hours. Pure Ti0, alkyd
enamels are less susceptible to discoloration by sulfides after five days!
drying than they were after one day. WYhen equally dry (3109) was equiva-
lent to D 65 2 in these tests, and in 1light stability tests the inclusion
of 35 pounds 1415 dry Kadox Zinc Oxide improves the yellowing resistance.

~:Drier Absorption

The drying rates of Rex 729 Enameloid Black samples carrying
the regular blend of driers compared to one prepared according to the
Ferro Chemical Company technique were studied after the enamels had aged
in the package for a period of six weeks. The drying rates at the dry-
to-touch stage were equal at 80 minutes. They both dried to touch in 90
minutes vhen freshly made. Both samples showed substantial losses of -
drying potential for the dry-to-handle ptage after the six weck ageing
period, but the Ferro Chemical Company blend of driers held its original
advantage over atandani Rex 729 as can be seen from the test data below:

Drying Time
Dry to Touch Dxy to Handle
Sample Fresh 8 Veeks Fresh 6 Veeks
Rex 729 - Enameloid Black 90 min. 80 min, 4 hrs. 8 hrs.
Regular

Ferro Chemical Co. Blend 90 min, 80 min. 5.35 hrs. § hrs.

The loss of drier in the respective semples amounted to 50% in
each case. Drier loss is calculated from the gain in time required for
drying-to-handle and the rate established by respective samples when
freshly made.

S
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#86 - Leaded Zinc Pigments
- i§

At the reque:_';t of the P. C. and C. Department we prepared an
itincrary and conducted & tour of our exposure farm for reprecscntaiives
of Hontgomery Ward and iCompany. This was the third annual visit by this
gronp. Considerable care was exercised to limit the panels inspected to
exposures of canventional formulations.

Mr. H. F. Saunders and Mr. C. H. Adams, of the Auxiliarics
Research Depariment, reviewed current exposures on basic gilicate white
lead. To date no failures have occurred vwhich would advise against its
use., From a paint application and appearance standpoint, busic silicate

vhite lead secms to causg a puffy type consistency which leads to defi-
nite brush-marking.
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4187 - Physical Properties of Pigments

A method has been developed to determine the relative degree of
dispersion or agglomeration of pigments in paint systems by means of the
microscope. It is a very simple and effoctive technique for obtaining
flat fields of well separated particles or agglomerates on a microscope
slide and seems to have the quality of not destroying agglomerates as
they exist in the original dispersion.

The method consists of diluting about 0.1 cc of the paint to be
examined with about 100 cc of & non-polar compatible solvent, dispersing
the paint well by st:.m.ng or shaking, and spraying a very thin layer of
this dilute suspension on-a microscope slide by means of a small atomizer,
Permanent mounts, or those with which oil immersion objectives can be
used, are propared by cementing & micrescepe cover glass over the sl:.de
by means of a suitable resin such as Clar:lte.

Good microphotographs have been obt.ained for a number of sus-
pensions of the same pigments in vehicles having various dispersive
effects. A very good coordination between the degree of dispersion or
agglomeration 3s determined by such means as the relative CPVC and the
mcrophotoyaphs wag observed. The technique should prové very usable
in studies of p:.gment/bmder relationships, as vell as in any work in-
volving microscopic studies of pigznents. : .

Electrokinctic Theory of P:L@ent Dispersion

A study is being made ‘of the applications of the electroki-
netic theory as applied to pigment/binder systems. This seems to provide
answers to many of the questions which arise in the consideration of the

physical relationships which are encountercd in paints. It is planned
later to preparc:a more complete snalysis of the factors involved end to
present the data on which the conclusions are based. In-the meantime,
thekfollow:n.ng theoratical dlscussn.on w1ll give the background for the
VOI'

If a paint with a well dispersed pigment systcm is.placed
between the polos of a strong electrical field, the particles will move
towvard one of the poles. This phenomenon substantiates the theory that
pigment particles of a highly dispersed paint system carzy an electrical
chargn, vhich way originate as the result of the following phenomena:

1. The charge may be inherent with the internal phase as a result of the
tendency of that phase to be transformed from the moleculsar to the
ionic state; or, what 1s moTe proba.ble in paint systems -

2. The charge may rcsult as a conseguence’ of the capacity of tho particles
to preferentially ac_isorb certain polar constituents of the vehicle.

0007-SwWP-045263
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The nature and magnitude of the charge is deternined by the
unbound charges of the dipoles constituting the first adsorbed layer.
Those exert an electrical force in an ocutward direction which very
closely resembles the effcet of electrical induction. The forces of
mrtual repulsion established in this way can be considered responsible
for the dispersive capacity of & pigment/binder system. Since orienta-
tion depends on the nature of both the solid and liquid phases, a change
in the nature of the wvehicle will alter the charge on the particle.

. Vhere the clectrical charge on the particles is low, as will be
the case vherc pigments are suspended in media containing low concentra-
tions of dipolar-molecules or wherc these are entirely absent, agglomera-
tlon of the particles will result.

The mechanism of dispersion may be represented in the following
manner: Assume two isolated pigment particles in a highly dispersed .
paint system, for inatance, zine oxide, which generally displays a posi-
tive .charge. Theso can be pictured in the following mannen

The negative charges in this case, where the particles are
charged positively, constitute the so-called contra-ioms or contra-
charges of the system whose concentration i1s only slightly greater
around the particle itself than in the body of the vehicle. The two
relatively distinct layers surrounding the particles resemble a con-
centric condcenser and this phenomenon is termed the clectrical double
layer. The distinétion between the double layer and the concentric
condenser, which mist be képt in mind is, that in the casc of the
former, the contra-ionic charges are not fixed, but are relatively
free to move. The existence of the electrical double layer clearly
explains why, despite the fact thit the individual particles carry a
charge, the over-all systom is neutral and no charge can be detected
on the body of the dispersion by means of an electroscope.
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Around cach particle as pictured above with an adscrbed ( + )
charge and a (.- ) contra-charge, the sum of which is zero, a surface
can be drawn enclosing both layers of charges. As the charges exactly
neutralizc each other, the solid thus enclosed will be electrically
neutral, and any two particles separated by a distance greater than the
diameter of this surface will have no mutual electrical effect upon each
other. If now, two particlez approach each other so closely that their
electrical fields begin to intersect, they will repel cach other because
of their mutual charges. Unless the Xinetic energy of approach is greater
than this force of repulsien, they will not agglomerate.

Reverting to the analogy between the electrical double layer and

concentric condenser, the formule showing the relationship between the
physical behavior of particles end the forces involved can be derived to be:

F'-(P-i')zsﬁi;r_zil
\ 4 A 2

Where: F = f_orce acting between the two particies ; D = dielectriec constant
of the double layer; § = potential difference across the laysr, commonly
referred to as the electroltinetic, or f-potential; d = thickness of the
double layer; r, ‘and Tz the radii of the two particles respectively; and
A = the distance of separation bétween thenm,

This formula, although requiring some corrective factor due to
the inherent difference between electrokinetic double layer and concentric

condenser, undoubtedly closely represents the conditions existing in paint
systems. It may also give an indication of why small particles agglomerate

more readily than large* ones under similar external conditions.

Agglomeration of pigment part:.clcs can be con51dcred the result
of either or both of .the factors:

1. Partial or comple{:e romoval of the elcctrical charges on the surfaces
of the pa-rticles.

2. Removal of the protective shell responsible for the inability of the
particles to adhere to each other after collision.
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~ The first probably assumes the greater prominence in paint
systems. Investigations carried out on pigment/binder systems clearly
show & direct relationship between dispersion and ¢ -potential. Fron
an analogy to lyophobic colloidal systems it must be assumed that the
greatest stability in the paint exists above or below a certain "critical"®
potential.’ Agglomeration begins within this critical range rather than
at the iso-electric point or zero §-potential. This critical $- poten-
$ial is typical for each combination of plgments and vehicles, and is
strongly influenced by the conditions existent in the paint.

It can be assumed that agglomeration involves two rather distinct
" types of phenomena.. The first is the result of complete or nearly complete
absence or removal of the electrical charge on the particle surface., The
second is the result of a small charge or only partial neutralization.

The essential difference between the two is that the first is rapid and
the second, beccause of the residual forces of repulsion, is slow. Rapid
egglomeration occurs in the neighborhood of zero §-potential, while

slow agglomeration occurs within the zones of the critical potential.

As the adsorption phenomena of some of the comstituents of paint
systems take place ovor a considerable period of time, the over-all condi-
tion due to a change in charge mey cause & substantial change in the de-
gree of dispersion with time. Under some conditions the $-potential may
even completely reverse in sign due to these phenomensa, causing a shift to
a higher or lower level of dispersion or even a shift back and Forth.
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#1682 - Studies in Flat Wall Peint Formalation

Flat Vall Paint

Considcrable time was devoted to the preparation of panels
end exhibits for the meeting on flat wall paints that was held in Chi-
cago on June 17 and 18. The same exhibits were also shown to the Sales
Department at Cleveland on June 28 and 29. The various exhibits inclu-
ded the institutional flats and a number of competitive materials that
are being sold in various sections of the country. The flats wers all
checked for brushing, flow, drying, uniformity of tint and sheen, and
washability over gluc size.

In general the institutional flats compared quite favorably
on all tests with competition., As indicated by the data in the follow-
ing chart, Flat-Tone and Paintercraft One Coat Flat #10 werc found to
be better in general than outside competition.

Comparison of Propertics of Flat Wall Paints

Viscosity
#5 8- Drying. Brush-
Sanple Wt./Gal, Orifice Grind Set-to-touch O'Nite ing  Flow
Sherwin-Williams 11.76 8.4" 3 H 14 min, Very Good Good
Flat-Tone White good
Rex 810 ~ 0F 955 L
Sherwin-Williams 12.87 19.6" 3-1/2 8 17 min. Very  Good Good
g Paintercraft #10 good
W Vhite, red. 12-1/2%

Dutch Boy Wonsover 11.87 15.0" 2-1/2 H 18 min. Fair  Good Short
Vhite - 410
Dutch Boy One Coat 12.70 18.0" 3-1/2 B 25 min. Brittle Good Good-
¥hite - Interior
From Chicago
Dutch Boy One Coat 12,39  23.2" 2H 22 min, Very Sl.  Short’
White ~ Tnterior good  sticky
From Newark
Qu Pont Flat Interior 14.00  13.2" B8 H 12 min.  Poor  Sl.  SL.
Ton Chicago to fair sticky short
W Pont Fiat Interior 13.65 20.2" 2-1/2 H 14 min. Good  S1.  Si.

@ Newark : sticky short
pme Decorators Coler 11.77-  10.6" 3 H 11 min. Good  Good Good

dx White -~ 2 F 10
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Comparigon of Properties of Flat Wall Paints
(Cont.)
Viscosity
#5 8-V Drying Brush-
sample Wt./Gal. Orifice Grind Set-to-touch 0O'Nite ing Flovw
fyanize - Cling-Cote  12.08 9.2" 2-1/2H 6 min. Good  Hard-  Short
Flat White . ’ to handle;
. o very loose.
2t @ rratt and Lambert _
. 4 1yt~A11 Flowing 11.78 29.8" 4 H 19 min. V.V.  Sticky Good
i Flat White good
love Brothers 12.39 25.6" 2-1/2 3 5 min. Fair Good s1.
Mellotone White 62 short
A8 PS5 Flatlux 12,57 20.00 2-1/2H 5 min. Poor Sl1. too Washy
{ Wite - 2977 _ : ' to fair free :
.+ § Martin-Senour Neutone 12.62 LAl + 2H 12 min. Very Good Good
Rex 875 - Vhite 1/8 cup good
Nartin-Senour 13.09 Too tvy 3 H 20 min.,  Very Good Good
Painters White to reg- hard
Rex 2652 ister.
9 pittsburgh Wallhide 12,30 238"+ 1H 42 min.  Very Good Sl
i Flat - White 3/8 cup good gho
Y Merkin' s Mercotone 15.81 Too hvy O 13 min. Good Sticky Short
~§ Flat White to reg-
ister.
Benjamin Moore 13.22  8.0"  2-1/2H 30 min.  Very Good Good
Sani-Flat White goad .
Yeystona Flat 16,39 15.5" 2 H ‘13 min. Fair + Sticky Short
Finish White
typsy Flat Finish 12.05 64"  3H 30 min.  Soft Sl. Good
Vhite . sticky
Paintercraft Main- 12.45  11.6" 2-1/2 H 17 min. Very Good Good
tenance #3 - 0J 21 M good
Vhite - Rex 27877
Teduced 12-1/2%
Raintercraft Metro- 153.30 7.80. 2-1/2 H 10 min. Very Good Good
Mlitan Flat #73 good -

" Paint Research

Rex 619 - OF 22 M
Feduced 12-1/2%
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Comparison of Properties of Flat Wall Paints
(Cont.)
Color as Uniformity Uniformity Degree of
.Compared of Tint¥ of Sheen¥ Sheen

Wash-  With S-W  at 20°  at 20° at 20°
ability Flat-Tune Angle Angle Angle Remarks
s sherwin-Williams Over Good 5-Good 5 - Fair Mecdium
8 Flat-Tone White 200 ’ 9 - Fair 9~ "
St Rex 810 - OF 955 L turng 13- " 13 - »
YA shervin-Williams Over Slightly 5 -Good 5 - Good High
¢ #288 paintorcraft #10 200 yellow g = Fair 9.
Vhite, red. 12-1/2% turns 13 - v 13-
utch Boy Wonsover 50 Slightly 5 - Good 5~ Poor Medium
White - 410° turns  yellow 9 - Fair 9~
. 13 - n 13 - "
¥ Dutch Boy One Coat 35 . Very 5 - Good  § - Fair- Medium
A White - Interior turms | slightly 9 ~ Fair g- low
by; From Chicago yellow 13 - 0 13 - ¢
3 Ditch Boy One Coat Over  Good; 5-Good 5 -'Poor Medimm
¥nite - Interior 200 . same as 9 - Fair 5~ v low
Trom Newark turns Flat-Tone. 13 -« " 53 -
du Pont Flat Interior Over Slightly. § —Good 5 - Poor Medium Strong
From Chicago 200 blue 9 - Fair- 9 -0 odor
Tubs 13 — Fair~ 15 - "
& Pont Flat Interior. Over Slightly 5 - Good 5 - Poor Low
From Newark 200 yellow 9~ v 9- "
rubs 13 - Fair 13 - "

leme Decorators Color 180  Slightly 5 - Good 5 - Good High

Yix White - 2 F 10 turns  yellow 9 -~ Fair . 9 -
13- n 13- @
| Kranize.- Cling-Cote 40 Very 5 - Good 5 - Good- High
R Flat White turns slightly 9 -Poor 9 - ¥
3 ‘ : yellow 13- " 13- ¢
e iratt and Lambert 1195 . Good; 5-Good 5 - Good Medium
W I,{Z—A11.E“1<3w1ng turns  same as 9 - Fair 9 - high
t White Flat-Tone 13- " 13-
] love Brothers 175  Slightly 5 - Fair 5 - Fair Medium
ellotone White €22 turns  blue 9 - Fair- 9 - ¥
; ‘13 - Poor 13 - "
;lff Flatlux 70 Slightly 5 - Poor 5~ Poor Medium Short on
: (Plte - R977 _ turms  yellow g - g- high . 5 min.
ackage conditjon poor) wet edge.
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*Lap tests - strips at 5, 9, 13 minutes.

RS June, 1948
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5L “:‘ i -~19~
S = 162_- Cont.
£ e :
- Comparison of Properties of Flet Wall Paints
# ¥ ] (Cont.) :
_ Color as Uniformity Uniformity Degree of
; Compared of Tint* of Sheen¥* Sheen
§ Wash-  With S-¥  at 200 at 20°°  at 20°
g ‘Sample ability Flat-Tone  Angle Angle Angle Remarks
4 Martin-Senour Neutone 110 Vexy § - Good- 5 - Poor Medium
" Rex 675 ~ White turns  slightly 9 -Fair 9- " low
% " : dirty 13 ~ Fair- 13 -
Martin-Sencur Over  Very 5 - Good- 5 ~ Fair- Medium
T Painters White 200 slightly 9«~Falr 9- 0
By Rex 2652 turns  dirty 13 ~ Fair- 13 - #
E:. Pittsburgh Wallhide 40 Slightly 5 - Poor 5 -Good High Very
n ., Flat - White tuims  yellow 9~ 9~ strong
d ; 13 - » 13- v cdor
ALNM . Herkin's Mercotone 75 Slightly 5 ~ Poor 5 - Fair- Medium
e #: Flat White tumns yellow g- 9~ n
bt EC 13- " 13- v
T = Over ° Slightly 5 - Falr 5 ~ Poor Medium Very poor
N 200 yellow 9« +to g~ " package
Y tums 15 « Good .13 - condition
h Over  Good 5 ~Fair 5 - Poor Medium
“ 200 9 - M Q- n
.. turns 13 - n 15 - %
18 9  Good 5 - Good- 5 - Fair Medium
- Finish White turns g-. % 9. n
P Eo : 13- " 13- n
V" Printercraft Main- Over  Good
tenance #3 -~ OJ 21 M 200
' Vblie ~ Bex 27877 turns
2 - Teduced 12-1/2%
Paintercraft Metro- Good
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Work has been under way 4o increase the wet edge on Flat-Tone
by the introduction of various amcunts of (141) and/or Cosene (Commerce
Petroleum Company). Martin-Scnour prefers Cosene to (141) in their flat
wall paints, since they believe it is somewhat better than (141) for
increasing wet edge time. However, our tests do not indicato that Coscne
is any better in this respect.

Experimental batches of Flst-Tone were made based on & kerosene
content of 14-1/2, 22 and 29 gallons of (141) and/or Cosene per 100 gal-
lons. The paints were checked for double coating on 5, 9 and 13 minute
laps, as well as for drying over night. These tests indicate that 16 to
18 gallons of kerosens introduced as (141) or Cosene ip the optimum amount
required for wet edge, still permitting satisfzctory drying under adverse
drylng conditions. , .

In the May report reference was made to the évaluation of
iy 5055, a limed linseed-chinawood oil and CIV 5056,limed linseed.. These
liquids were comparcd with (2267), a limed lmseed-soya-chmawood oil based

-on Lowe Brothers’ LV-3600, in the Flat-Tone White formulation. )

As prev:.ously reported, flat wall paints made with CIV 5055 and
CIV 5056 were similar to (2287) in brushing, flow, drying, etc. After
22 days of storage the flat made with CTV 5055 had approximtely the same
viscosity as the regular, whereas CTV 5056 produced a’slightly higher
congistency. Because a slightly higher initisl viscosity would be pre-
ferred in Flat-Tone, CTV 5056 would be more desirasble from & body stapd-
point than CTV 5055. However, the Varnish Laboratory has reported that
the cooking time on CTV 5056 is 3 to 4 hours longer than on CTV 5055.

Flat-Tone White Batches -

. Viscosities at 75° F. - #5 Cup
Fresh 1Dasy 12 Days 15 Days 18 Days 22 Days

0J 6 M -Using (2267) 7"  9.6"  14.8" - - 12,67  16.4%  13.2"

0J 7¥ Using CTV 5055 6.2v ¢ 120 9.6"  1gm 12.2
OT 8M Using CIV 5056 o'  11.6" .20.5" 18 21 16.6"

0007-SWP-045271 !
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Bulk Painter Market Survey

A survey was made on June 3 and 4 l:v Mr. Fred Statton and
Mr. 0. R. Jagd of the bulk painter market in Chicago to determire what
products and working characteristics, prices, etc. are desired in

‘painter products for local sales. Five larga concerns were contacted:

1. Plamondon Decora.ting Company
2. .Dobbe Decorating Company

3. Richard H. West Company

4, Assoclated Decorators, Inc.
5. Cassity-Richards, Inc, ' -

In general the various contractors desired consistently uniform
quality in the materials they uge. Wall primers and sealers should have
good build and sealing properties and dry to recoat over night. They
should also dry glossy. In a painter flat they demand high opacity, easy
brushing, medium high angular sheen and good washability. The flat must
not show any flashers or color floating when shaded. In no case were they
interested in a caléicoater flat. The most popular type of flats used by
the, various concerns contacted were Pratt and Lambert's Flowing Flat,

'Pittsbu.rgh's ; Detroit Graphite, Carbitcoat One Codt Flat.

On enamels the requirements appear to be casy brushing, good opa-
city and build, with fair leveling qualities. The.enamel should dry to
touch in about one to two hours. Popular materlals in this line are
Barreled Sunllght, ‘Plam Enamel (Great La.kes) and du Pont's Dulux.

A number of the decomtﬁng concerns referred to the fact that a
;arge amount, of their work was covered by specifications where the archi-

" teet stipulates which paint manufacturer!s materials are to be used. It
. appears that Pratt and Lambert are doing a good job of contacting the

various architects as their materials ere specified in many cases and the

contractor has no altematn.ve tut to use them,

Semi—Lu stre

.- . A sories of pigmentations were prepared to compare pure TiO, and
Tita.ncuc RC HT 2132 dry to increass the opacity of Semi-Lustre White - Rex
210 while holding the raw material cost per gallon within 10f of the cur-
ront formiation. 2132 dry affords the most opacity per dollar because
the extender portion is priced in at about 1f per pound. Pure Ti0, raises

the tinctorial strength more rapidly as opacity increascs than does 213% dry.

Titanox RC HT is therefore preferrad because of (1) higher opacity per dol-
lar, (2) lower tinting strength, rcquiring less shading color.

0007-SWP-045272
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Enamels

The Resin Research Department submitted three additional non-
phthalic varnishes for evaluation as enamel liquids. The high acid value
and body of the vechicles submitted last month produced considerable re-
activity with zinc oxide. Therefore, an effort was made to reduce the
acid value and body so that a percentage of zinc oxide could be used in
the enamel pigmentation to maintain color stability. The liguids were:

Body Acid Value Color Resin 0i1 N.V.
RB 9127 U 8.5 n Potrex-Alkyd (1273) 70
{3017)
RR-9297 s 7.2 7 n " (1273) 708
(2019)
RB 9298 N 5.9 vi " " (1273) 705
(3107)

Three enamels were made based an the pigmentation used in Kem
Snow White (300 pounds 2030 T, 34 pounds 1415 dry). The enamels were too
thin in bedy for proper application characteristics. However, the var—
nishes appear to be less reactive than the samples tested last month and

 an effort will be made to increase the body of the enamels by a revision

in pigmentation.

Panels 12744~7 C and F were prepared for exposure 45° south at
Chicago and Mianmi. These are 8" x 24" white pine panels having a coat of
Flat Rite Undercoster, a split coat, and a top coat of enamel. The enamels
include regular Enameloid Whites based on (2848)E and the {4100)-(3109)
combination, and on two special vehicles earrying a combination of RC 3372
(45% styrene ~ 55% castor) and RC 347316 (also 45% styrene - 55% castor)
and a combination of RC 3473N6 and B3424N6 (50% styrence -~ 10% tung ~ 40% soya).

0007-SWP-045273
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#1682 - Cont, ‘ . : 3
Wall Primer and Sealer “

b

The Resin Reésearch Department submitted a 1inseed—atyrene b

vehicle RB 9678 for evaluation in a wall primer and seeler. It has a
tody of F, acid value 4.1, NVM 50%. Wall Primer end Sealer made with
RB 9676 did not seal or hold out as woll over porous surfaces as the

regular Rex 25 made with (2848)E. ’

An effort was also made to formulste a sealer from (4950)G
and (3880)E bt this vchicle combination was not as good as the current
formulation,

TR LTI S

G i ia it

e

M:Lscellaneous

ki
S

During the month W. K. Asbeck and R. R, Brubn attonded the
symposium on Light and Electron Microscopy, organized by the Iliineis
Institute of Technology. Many interesting snd ingtructive lectures
were prosented. Among the most informative techniques discussed were
the shedow cagting and replica systems first developed for electron !
microscopy and now being used for 1:lghh microscopy. '

Lo C:ystal formation from molten silica was demonstrated with
noticm picture photo-micrographs. Once again the value of motion
: pictm-es was demonstrated over and above slide presentatmns

. Light and Electron Microscopy are no longer separate ficlds
and one must be considered an extension of the other. Plans are under
wey to make this symposium a regular event since those present felt it
to be a worth whilo effort.
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#1177 - Pigment Studies

A final report was prepared on panels 4479-82 C after 6 years'
exposure at Chicago vertical south. The tests were comparisons of spe-
cial lots of basic carbonate white lead of varying CO, contents in
Rex 462 SWP Cream of 1940, which tarries about 8% lead carbonate. The
special lots were as follows:

Tinting Particle

Lot No. Type C0, Value  Strength Size
982 Quick Process 1.7 100 " Mediun
960 noon 11.6 110 :

1020 s 11.0 129  Finer

The tests were two coats self-primed on cedar. After 3 years
in Florida the panels showed no differences except some indications of
an inferior trend in #980. After 6 years' exposure in Chicago the tests
show 1little difference in fading or dirt collection. Although failure
is quite advanced there is little choice between panels. #0982 has a
slight edge in durability but this probably is not significant since
there is only a single test.
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#187 - Physical Propertics of Pigments

Sufficient data have been accumlated on the relationship be-
tween particle size and CPVC so that we are able to make a mumber of
general observations, The determinations were made by grinding scries
of pigments of the same kind and of increasing average particle sizes
in three distinetly different liquids. The liquids used were: (3109),
which has a rather high dispersive action, (2) raw linsced with 2% water
added on the basis of pigment volume, and an S.A.E. #20 motor oil., The
latter two liquids have high agglomerating tendencies.

The pigments Investigated to date consist of the following

groups:
Pignent | Approxinato Perticls Diameters in cc
Carbon Black 0.027 0.036 0.08 0.18  0.37
Zine Oxide 0.2 0.7 0.8 1.5

Silicon Dioxide 0.02 0.02 2.0

Celite Diatomaceous Silica 3.0 5.0 9,0 15.0 30

The first two silicon dioxide pigments were 1948 dry - Santocel C
and an aerosol produced by the Linde Air Corporation. As no direct data on
the particle sizes of the silicon dioxide pigments were availgble, the
sizes are estimations. The average particle sizes of the remaining pig-
ments are rather accurate figures supplled by the respective manufacturers.
The entire range thus represents a particle diameter range of more than

1000:1 between tho largest and smallest particles.

It was originally anticipated that the various pigments dispersed
in the alkyd resin (5109§ would show the highest CPVC in each case, with
the dispersions in (2} and water and in motor oil showing the lower values.
This is by no means true consistently as is shown in the following tabu-
lation of the data obtained to date. Data for the degrece of deviation
from Newtonian rheological behavior for each of the dispersions is also
shown under the heading "State." The mumbers indicate tho relative degree
of deviation as visually observed and must be considered with some degree
of reserve as no actual measurements of yield value or thixotropy were
made. 4 indicates a very high degree of deviation, 3 - medium, 2 - slight,
1 - very slight, if any, and O - none.
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Diameter 3109) (2) + Water S.A.E. #20
Pigment in < CPUC (%) State CPVC (¥) State CPUC (%) State
i J .
Carbon 027 Data . Data 18 4 22 4
Black .036 not not 25 3 32 3
.08 complete com- 30 2 34 2
.18 plete 40 1 46 2
.87 53 0 58 0
Zinc .2 37 0 23 3 12.5 4
Oxide .7 32 0 28 1 26 3
.9 32 0 29 . 0 26 i
1.5 39 0 50 4] 32 ¢}
Silicon .02 18 4 B 4 11 4
Dioxide .02 1 4 10 4 9 4
2.0 36 0 48 0 46 0
Celite 3 27 0 32 0 29 0
5 30 0 29 0 27 0
9 36 0 38 0 32 0
15 38 0 35 0 38 0
30 50 0 40 o] 50 0

If a plot of the logarithm of the particles size mgainst CPVC is
made from the above data, it will be found that a definite trond existe
for each type of pigment to have higher CPVC for increasing particle size.
This is true indeperdently of the various dispersive capacities of the
vehicles employed for the d:.spersion. An almost linear relationship exists
for log D of the particle size vs. CPVC, for the carbon hlack investigated, :
vhile the other pigments show more or less deviation from a straight line ;
fimetion, although this is approached in almost all cases. - :

. If, furthermore, the rheological behavior of the varicus dispers-
ions is taken. inta account, it will be found that a straight line epproxi- t
- mately perpendicular to the slops of the pigment lines can be drawn on ‘the :
graph as described above, dividing it into two zones, one in which no or

practically no anomalous viscosity is found, and the other, where deviation

from Newtonian behevior mcreases with increasmg particle size.

It is mterestmg to note that these obsérvations fit in well
with vhet might be the predicted bchavior of pigments with decreasing
particle size made on the basis of the electrostatlc theory of dispersion
ag gutlined in the June repor't.
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The formila for the force of repulsion F, betwcen two particles
with radii r, and r,; distance of sepsration A; carrying an electro
kinetic potential § ; dielectric constant of double layer D; and thickness
of this layer d, was shown to be very mearly:

(Y ()

If r, = r,, tho force of repulsion becomes a function of the
fourth power of the particle radii. Thercfore, despite the fact that
the values of the electrical characteristics within the first parenthesis
of the equation might be comperatively large, the values for F become
extremely small with the small radii of the particles sncountered in somo
of the carbon blacks, silicas and zinc oxides.

Work on the adsorption of "active" and "passive" constitumts
af vehicles on pigment particles was continued and it is hoped that suf-
Picient data will have been accumilated to give a comprchensive report

on this subject next month.

A pumber of CPVC determinetions werc made on pigments subjected
to hot resin treatment.

The study of pigment behavior by means of the microscope has.
been continued and a number of photomicrographs made.

0007-SWP-045278
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#182 - A Study of Improved Mixing and Grinding Practices

A special sample of Lanodine #1 supplied by the American
Chemical Paint Company was tested as a grind rate accelerator in a
titanium dioxide 2147 dry ~ (3109) Enameloid roller mill paste,
Lanodine #1 contains the calcium soaps of lanolin fatty acids. It
is a dry gramilar solid that is insoluble in (348) and scttles
readily after being dispersed by stirring in this solvent.

The consistency change resulting from the addition of 1%
of the agent, based on pigment content, to a high consistency roller
mill paste, was nogligible. This material would be lneffective as a
roller mill grind rate accelerator. .
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#162 - Studies in Flat Wall Paint Formulation

Vork has been under way to replace (2396) Linogel with (2287)
Lowe Brothers LV-3600 in Paintercraft Onec Coat Flat No. 10, Experimental
batchés of Rex 630 made with (2287) were high in initial body but were
quite standard in viscosity after standing over night. The (2596) was
replaced with (2287) at equal sclids.

The experimental flat made with (2287) was checked for general
performance, such as brushing, flow, washability, etc. and appears to be
similar to the regular in all respects.

Viscosities - #5 Orifice

Fresh Over Night 7 Days
Batch Vehicle  No reduction  Reduced 12-1/2%  Reduced 12-1/2%
0T 928 L  (3880)E 15.2m ™ 1om
(2396)
{140)
Repeat .
07 828 L n an 5v -
0T 929 L  (3880)E 46N ' 7.41 11.4"
(2287) .
(140)
Repeat
07 929 L n 3on 12.6" -

Our work to date would indicate that (2287) is somewhat slower
in wettlng than (2396), but in other respects it is quite satisfactory.
Arrangements will be made with the factory to make an experimental batch
of Eex 630 based on (2287), (3880)E and (140). The plant batch will be
checked for gensral performance and reported on at some later date.

Laboratory batches of Flat-Tone White were made by introducing
the vehicle solids as (1752), and the paint was compared with the present
formlation for brushing, flow, body etc. The blown oil produced a very
thin bodied flat that was less uniform in tint and sheen and somewbat
lover in washability.

0007-SWP-045280
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Shorwin-Williems Company of Canada submitied two quart samples
of Rex 810 based on Card No. 5 -~ Altemate A for ocur inspection, We
noted somevhat more flashing and ghosting.on their production, due pri-
marily to the short wot edge time. Their formulation has a tendency to
lap scmewhat faster than our present Flat-Tone, which is formulated with
{3880)E and (2287), whereas Card No. § - Altermate A uses all (2830)E.
We have found that a Ti0,-titanium calcium pigmentation is somewhat bet-
ter in uniformity of tint than a lithopone-titanium calcium pigmentation.
A report of our findings was sent to Montreal.

- - -

In connection with the formulation and development of a flat
wzll paint for the Bulk Painter Market, the Chicapo Technical Service
Department proposed a variation of Pamtercmft One Coat Flat #10,
based on the use of a tall oil varnish (6107). An examination of this
material indieated that this type of formulation has a tendency to thin
out on storage. It also appears less uniform in tint than regilar Rex 630.

A sample of Solvasol #35 deodorized mineral spirits was received
from the Socony Vacuum 0il Company for evaluation in Flat-Tcne White. .
Solvasol #35 was compared for odor with Shell's deodorized mineral spirits
#8296 and stock (348) vhen introduced for the total thinner content of the
"formula. The results of our tests indicated that Shellfs deodorized min-
eral spirits #8296 was much superior to Solvasol #35 or (348). A report
was gent to Cleveland with a suggestion that they conduct room tests to
show the Sales Departacnt the improvement that can be made by the use of
"Shell's deodorized mineral spirits #8296 in Flat-Tone White. The intro-

+duction of deodorized solvents would increase the cost about five to six
cents a gallon.

Er'xamels

The Resin Research Department submitted three non-phthalic var-
nishes for evaluation as enamel liquids.

Resin pil N. V. Body Acid Value Color
- Mkyd (1273).+ (3018) 708 2,-Z5 8.1
» (1273)~Isolens " X 7.2 7-8

» (1273) -~ (2019) r- 5 7.2 7
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Enamels vere made from the three varnishes using the Kem Snow
Wpite pigmentation (300 pounds 2030 T, 54 pounds 1415 dry). RB 9305 was
too high in body and too reactive with zinc oxide for this usage.
RB 9297 was checked for drying characteristics using various percentages
of lead, cobalt and calcium octoate as driers. As indicated below,
RB 9297 requires considerably more drier than (3109) to produce the same
initial drying., However, after 24 hours the film is very hard and tough.
Drawv-downs on glass will be checked for elasticity upon eging.

Enamel Drying Tests Using RB 92387

¢ Metal as Octoate Driers ' Drving
Pbh Mn Ca Qo Set-to-touch Over night
Reg. Ker Snow White . )
(Batch O 37 M) . 0.15 0.005 - 0.038 4 hr. $ min. Hard and tough

Test No. 1-RB 9297 0.80 0.004 0.40 0.16 3 " 40 " V., hard end tough
Test No. 2 0.67 0.0033 0.33 0.13 3 " 50 » n» w w u
Test No. 3 * 0.57 0.0029 0.28 0.12 4 " 5 n m o w
Test No. 4 ¥ 0.50 0.0025 0.25 0.10 4 " 35 "  Hard and tough

Based on the drying properties of RB 9297, it was decided that
the following drier combination should be used with RB 9143: 0.67% lead,
0.33% calcium, 0.13% cobalt and 0.005% manganese, all introduced &as

2 Y naphthenates. Enamels made with this drier combination and with only
- Bl one-half the amount of cobalt compared as follows with Enamcloid and Kem
o gl Snow White for drying of 0,003 inch draw-downs on glass:
b - :_!: .o B .
SR 2 Metal as - Drying
. - Tormule Material Naphthenate Driers Set-to-touch 0O'Hite

Pb ¥n Co Ca
0J 37 M Reg. Kem Snow White 0.15 0.005 0.038 -~ 2 hr. 55 min, Good

Rex 710, Enameloid White 0.60 0.005 0.05 - 2 hr. 45 min. Good

C 1218 A

0J 82 M Painter Enamel 0.61 C.005 0.13 0.32 3 hr. 30 min. V. hard
0J 82 M-A n " 0.61 ©.005 0.06 0.32 4 hr. 25 min. ¥ n

. The enamels made with RB 9297 and RB 9143 produce very hard films
in 24 hours and become quite brittle after only three or four days' aging.
Ou%- tests indicate that slightly faster imitial set-to-touch time is re-
quired, combined with somevhat more elasticity upon aging.
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4187 - Physical Properties of Pipments

The work on the first stage of the adsorption of the "mctive"”
and "passive" constituents of vehicles on various pigments hsas been
substantially completed. The method used consists of exposing various

By pigments to a number of vehicles varying in concentrations from R.5% to

20%, dissclved in a non-polar solvent. The quaitity of material adsorbed

and the change in the acid number of the supernatant exposed liquid is

.. determined and compared with the unexposed vehicle. As anticipated, it

. could be proven that certain constituents of vehicles usually present

- only in small quantities are preferentially adsorbed to form the bound
portion of the vehicle solids. ' v

. When these materials are present in insufficient quantity to
satisfy the surface requirements of the pigments, other, less active
portions are adsorbed. These molecules, however, gre replaced by the
more active ones when more of the latter are present. -This is clearly
demonstrated by the typicel data listed below for 1403 dry Ti0, on which
the constituents of the vehicles consisting of 2.5%, 5%, 10% and 20% of
(2) rav linseed cil and (48) bodied linseed respectively in (63) naphtha,
and 4%‘; 8%, 16% and 20% of (3109) alkyd in (63) have been adsorbed on the
pigment. :

: Mg, Vehicle Mg. Acid Constituents
% Vehicle in Adsorbed Per Adsorbed per
Thinner (63) 100 cc Vehicle 100 cc Vehicle
2.5% (2) in 563) P02 25
"5.0% 52) in (83) 132 . 43
10 % (2) in (63) 141 ) 61
20 % (2) in (63) 192 ’ 37
2.5% (48) in (83) 323 57
5.0% (48) in (63) 328 .- 75
10 % (48) in (63) 360 8l
20 % (48) in (63) - 228 95
4 ¢ (3109) in (83) 548 37
8 ¢ (3109) in (63) 690 54
16 ¢ (3109) in (63) 484 85
20 % (3109) in (63) 279 83
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As more acidic constituents are available, the less polar,
higher molecular weight materials sre replaced by the more polar acids
of lower moleculer weight. A definite equilibrium seems to exist at
the surfaces of pigments between the Mactive™ and "passive" constituents
of vehicles at any given proportions of concentraticns.

A research bulletin will be issued on this work in the near
future describing the results and procedure more completely.

: The CPVC of a number of hot milled Kem-Tint dry bases have
been determined. A different technique for coating the pignent particles
with resin was tried. This consists of adsorbing the resin to the pig-
ment surfaces from solution in a non-polar soclvent ond removing the
interstitial solution by subsequent filtration and washing. A friable,
easily pulverized material results, which is now being evaluated against
the standard hot milled product.

Preliminary runs have been made to determine the average
sgglomerate size by a permeability method involving the CPVC cell,
The method 'is very simple and the average agglomerzte sizes of the
paint dispersions can be run simultaneously with the determination
of the CPVC with only slight changes in technique. The method is
based on the same principleras that for determining particle sizes of
powders but has been varied to moke possible the determination of the
sizes of agglomerated pigments by determining the CPVC airmltaneously.
A mere detailed description of the method and technique will be given
when more data have been accumulated.
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#177 - Pigment Studies

Lufax 77 A

Scveral months ago the Rohm and Hass Company announced a new
product "Lufax 77 A" "Opacified Zirconium Oxide," This has been examined
for pigment properties and found to be of no velue, .Texture is poor,
opacity is low, and the oil absorption is high.

Ti-Cal R 25, R 25 Special, R 27

Comparing these rutile calcium extended titanium pigments with
Titanox RC HT and RC HT-X in Rex 210 Semi-lustre White certain differences
were shown as against many similar characteristies.

Opacity, tinting strength, color and brightness were similar.
Gloss characteristics were different Titanox RC HT-X developed the
highest gloss with Titanox RC HT and Ti-Cal R 27 slightly lower and
Ti-Cal R 25 and "R 25 Special” still lower, Al of the above paints
were in the high range for gloss so these reported differences are
only comparative and should not be construed to indicate that difficulty
in obtaining gloss should be associated with the Ti-Cal pigments.
(See also under Project 162.)
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4162 — Studies in Flat Wall Paint Formuiation

Reports were received from the Chicago Paint Test Laboratory

" that various production batches of Flat-Tone have been found slow in

drying after several weeks' storage. Because of this report we examined
some of the first production made on the present formule as well as some
cf the more recent production. It appears that some batches have decreased

_ in drying, while others are satisfactory.

We have found that the drying was quite satisfactory on 0.003
films dried in the laboratory at a temperature of 85 to 80° tut draw-
downs placed in the constant temperature and humidity room at 75© F. and
45% R.H. were rather poor in drying. A suggestion has been made to Cleve-
land that two edditional gallons of (4230) be used in Flat-Tone White and
5 pounds of 1128 dry per 100 gallons in the tints, where brightmess is not
a factor, to insure better drying under adverse weather conditions.

Work is under way to determine the effect.of drying time on the
washability of flat wall paints. -A number of tests were conducted by hand
scrubbing and with the machine used for checking the washability of Kem-
Tone. v

The results of the tests indicated a progressive drop in wash- .
ability over a period of two weeks' drying. From then on the washability
appears to be quite constant. We have found that it requires considerably

. more scrubbing with the machine as compared with hand scrubbing when the

panels are fresh., However, after a period of one week the scrubbing time
or rubs required to remove tho film are greatly reduced with the machine
and approach hand scrubbing. After the panels have aged for two wecks,

the number of rubs required with the machine (with or without added weight)
and by .haend avre very close. . »

Washability of Flat~-Tone Made With
Three Production Batches of (3880)E

0F 986 L 0J 9M 0F 11 M
Newark* Cleveland Chicago

3680)E (3880)E {3880)E
Drying time of film: :

24 hours
Machine
4# Welght 350 rubs 500 rubs 400 rubs
7# Weight 425 rubg 550 rubs 450 rubs
Band 50 rubs 200 tubs 110 rubs
{Cont.).
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0J 986 L 0F 9M 0J 11 M
Newark* Cleveland Chicago

{3880)E (3880)E (3880)E

Drying time of film:

1 week v
Machine k
4 Welght 65 rubs 300 rubs 65 rubs -
7¢ Weight 30 Tubs 100 rubs 50 rubs
Hand . 25 rubs 85 rubs 60 rubs
2 weeks
Machine )
4# Veight 40 rubs 100 rubs 45 rubs
7# Weight 20 rubs 50 rubs 40 rubs
Hand 20 rubs 35 rubs 35 rubs
4 weeks N
Machine
4# Welght 30 ruba 35 rubs 40 rubs
T# Weight 20 rubs 35 rubs 40 rubs
Hand 20 rubs 35 rubs 35 rubs -
’ ¢
#The sample of Newark (3880)E tested above was made without a CO, blow.
Their new production made by the standard cooking procedure is now Sd
under tesb. ' :

Laboratory batches of Rex 630 Paintercraft Flat No. 10 were R
made with rutile titanium oxides 2173 dry and 2273 dry to chack the
performance of these pigments. A comparison wes also made between alum- S

. inum stearate 547 dry and calcium stearate 1826 dry. It appears that o

"~ @273 dry or 1828 dry can be used in this flat without imparing the per-
formance in any way.
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As pentioned under Project 177, a sample of Ti-Ccl R 25 Special
wvas submitted by the du Pont Pigment Division as a match for Titanox
RC HT-X. Batches of Flat-Tone White were prepared using the following
titanium calcium pigments: Ti-Cal R 25, R 25 Special, R 27, Titanox RC. HT
and RC HT-X. ,
The flats were comparsd for brushing, flow, washability, uni-
formity of tint, sheen, ete. As indicated by the following data, the
R 25 Special was lower in sheen ond weaker in tinting strength than
RC HT-X or 2132 dry. The weshability reported is much lower than ususlly
obtained on tests of this type. These tests indicate that the Ti-Cal R 25
Special is sonewhat inferior to the other pigments tested, as far as use
in flats is concerned.

Properties of Flat Wall Paints

Flat-Tone Batch No. QJ 83 M 0T 84 M 0J 95 M O0J94M 0J 112 M

Regular '
Formla Using Using Using Using
Using R-25 R-27 R-25 RC HT-X

2132 Dry  Special

Viscosity at 75° F.

#5 8-W 10.4" 9.0" 8.8" 7.0" 7.3"
Weight per Gallon 11.80# 11.80# 11,814 11.79% 11.78%4
Brushing Good Good ~ Good Goed Geod
Flow Good Good Good Good Good

Vashability at 9 days 20 rubs 12 rubs 25 rubs 25 rubs 25 rubs

Grind 2-1/2 H 2-1/2 B 3H 3R SH -
Unifornity of Laps

S minutesg Good Fair Fair Fair Good

s v Good Fair Fair Fair Good

13 " Good Fair Fair Fair Good.
Sheen Std. Lower Equal Equal 51. higher

than 2132 to 2132 to 2132 than 2132

Tinting Strength Std. S1. weaker Sl. weaker S1. weaker Equal
than 2132 than 2132 than 2132 to 2132

R e I U S R TR I
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The same evaluation will be made in a Semi-Lustre formulation.

RN R SN

i Enamels
1 The Regin Research Departiment submitted the follcnng varnishes
% for evaluation in enanel formulations. - ,
g i RC No. Resin 0i1 . Seolids  Color Body A. V.
. 0154 Pentalyn G (2328) - 70% g U 9.8
0155 Pentalyn G " " 9 V- 10.6
0157 Pentalyn A o o 9 s-T 13
. 0159 Pentalyn A n " 5  V+ 14
© 48626 Pentalyn G (2325)  170% n s 5.48
#8625 Pentalyn G n " n T 8.50
'RC 0057  Rosin Styrene " " 9 U 2.30
RB 9148  Petrex and (1273) 8- W 5.7
Piccolyte S-125 (3019)

Vamishes RC 015, 0155, 0157 and. (0159 were found to be too
reactive with zinc oxide for ocur usage.. RB 8625 and RB 8626 are 50 and
- 80 gallon vamishes submitted for intermixes with RB 9148 to produce more
elastic filme. However, after only one week all intermixes became very
brittle. RB 8625 and RB 8626 were intermixed with RB 9148 to the extent
of equal paxts by volume but the films were still too brittle after only
Beven days.

The sample of RC 0037 (Rosin Styrene) was compared with (3109)
and RC 3372 and RC 347306 (Styrene Castor Vamilshes from Cook Pzint and
Varnish Company) using the Xem-Namel Snow White Gloss pigmentation. The
RC 0037 varnish was slow in drying, poor in color and too low in body

for this usage.
Vigeosity #3 Drying Time Brush-

0J No. Varmish Fresh O'Nite Set-to-touch O'Nite ing Flow Color

158 M (3109) 18.8mx 26! 4 hr. 55 min. Good Good Good Good

159 M RC 0037  14.2" 20" - 6 "™ 15 " V.poor OK Sl.high Poor

664 . L (RC 3372 25.8" 31.6" 1 " 35 " Good V.good Good Good
(RC 347346

*Viscosity below standard L 0007-SHP-045289
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#187 ~ Physical Properties of Pigments

A new cell for the continuation of the study of the electro-
kinetic behavior of pigment particles was constructed. This apparatus
provides a potential of 6000 volts D.C. at the electrodes, which are
stainless steel. Preliminary runs indicate that the migration veloci-
ties of particles will be measurable by this means. A more complete
report will be submitted when more data have been accumilated.

Moisture permeabilities were run on a number of commercial
paints in order to ascertain the degree of permeation of water vapor
through a paint barrier. The permeabilities were detcrmined for the
combinations as indicated on the following table. The samples were
prepared by making .003" draw-downs on permeability paper and applying
;,he subsequent coatings in the same way after drying of the previous

ilm.

Permesbility
Paints in g.(ls hrs.

1. Rex 25 - Wall Primer and Sealer 0.0888
Rex 810 - Flat-Tone

2. Rex 50 - Flat-Rite Undercoater

reduced with (2), 4:1

Rex 50 + Rex 710 ~ Enameloid 1:1 0.0663
Rex 710

3, Rex 50 :
Rex S0 + Rex 710, 1:1 , 0.0451
Rex T10

4., Rex 25 0.1120
Rex 210

5. TRex 29 - Aluminum Paint ’
Rex 25 0.0408
Rex 810

6. Rex 29
Rex 25 0.0482
Rex 210 - Semi-Lustre

7. Rex 50 + (13), 8:1
Rex 50 + Rex 710, 1:1 0.0495

Rex 710
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#1687 - Cont.

These arc the averages of three runs at 105° F, and 100% R.H.
and the weight of water vapor transmitted is reduced to 16 hours of
exposure (over night). No correction for thickness of the two or three
coat systems has been made. A re-run of the above systems is contemplated,
employing rubber gaskets in the cells instead of thc paper ones employed.
This might account for some of the slight apparent discrepancies. An
electrographic print of the various films is contemplated to test for :
possible pin holes. E‘?

A display for the Trail Blazer Exhibition at the National
Chemical Exposition in Chicago, October 12 - 16 was prepared. This
describes the principles involved in the CPVC cell.

g
i
¢
*®
?
@
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#177 - Pigment Stt_xc_lies

The work on the evaluation of Internationel Tale 3 X has

teen reported completely by Mr. Sahli, of the Cleveland Technical

Department in his letter-bulletin dated Septenmber 21, 1948,
referred to are available in this laboratory should anyone

see the effect of magnesium silicate texture on paint »ro-
of SYP. ’

Cal R 25, R 25 Special, R 27

August.

In working with the Rex 210 - Semi-Lustre White formula it

waes found that the binder requirements of du Font's titanium calcium
materials are greater than of Titanium Pigment Company's RC HT and

RC HT-X, so that consistency is excessively high and the gloss is lost
almost completely.

This would explain the low gloss reported in

110, Chalking Rate Test
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Ty e o Ytngs o L e . , PR TR O .-.,-_, b i ek :?t'-.‘ 3 \ Lk g ‘ X A; ‘- 4
i A 4 ra® A A A ettt el L ol . anhh st | * v .
) - A e co ’ gt el et
AR Cater . .o SRR L . X 1
N DY

F {
|
i
3

Using the Damar - Weather-Ometer system of measuring the

chalking rates of various Ti0; pigments the following results have
been obtained:

Hours Hours Hours ‘_to' Hours

Ti0, To Trace to Slight  Considerable to Bad
1405  Titanox A % 120 180 250
2030 T Titanox AA 140 160 250 75
2269  Titanox RA-10 MO 160 R70 300 420
2228  Ti-Pure R 510 125 ééo 290 420
2174  Ti-Pure R 610 100 345 445 550
1004  Titanox R4 NC 250 400 470 650

0007-SWP-045292
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#162 - Studies in Flat Vall Paint Formulation

Flat Vall Paints

T. F. Washburn Company’'s #3401 Vehicle has been evaluated for
general performance as a flat wall paint vehicle, using their suggested
1-X white calcicoater formula. This flat carries 480 pounds of Ti-Cal
R 25 and 260 pounds of Surfex. The brushing, flow, wet edge and wash-
ability were similar to Flat-Tone based on {3880)E and {2287). The
Washburn flat could be improved from the standpoint of uniformity of
sheen but it shows promise as to uniformity of tint on lap marks.

An dinvestigation has been under way to determine the reactivity
characteristics of representative bodyinhg agents that are being offered
for sale. The products selected were as follows:

OKO - M - 25 Archer-Dzniels-Midland
25 M - 0il Brown 0il and Chemical Co.
Alinco M-25 Archer-Daniels-Midland

No. 3358 Trick Bodying Ligquid T. F. Washburn Co.

Puf-It U. S. Vehicle and Chemical Co.
Falkovar VR 10 Falk and Co.
(324) Heat Bodied Linseed 04l

- The bodying agents were used in three different types of paints -
‘One Coat House Paint White - CH 4697, Flat-Tone White - Rex 810, and
Kemclad Enamel White - F70 W 2. No. 3359 Trick Bodying Liquid, Puf-It
and (324) were found to be the most reactive agents when added to the
One Coat House Paint, However, when the various agents were added to
Flat-Tone White or the Kemclad Enamel White thers were only minor dif-
ferences in the degree of reactivity. Viscosity readings were taken

&t once, after over night storage, 3 days, 1 week, s half month, and &
bonth's gtorage where the tests have reached that point. (324) appears
to be equivalent to Puf-It or 3359 Bodying Liguid and more reactive than
the others. Portions of the data follow.
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Bodying Agent Tests (Viscosity)
Viscosities at 75° F. - #5 Cup
Rex 810 - Flat-Tone ¥hite
Time :
fagent . In Days None 1/8 Oz./Pt. 1/4 0s./P%. 3/8 0z./Pt. 1/2 0z,/Pt.
Tt At once 9 9.2 9.4 © 10 -
S. Vehicle 1 day 11 11.2 12.8 13.4 -
Chem. Co. 15 " 9.4 10.2 11.4 12.4 -
S U - 0il At once 9 9.4 10.4 11.2 12.4
frown 031 1day 11 12.4 14,2 15 16
Chem. Co. 15 v 2.4 11.4 13 14 15.4
RSS9 Trick At once 9 9.2 9.6 10.2 11
ing Ligquid 1 day 11 12 12.8 13.4 14
F. Washturn 15 » 9.4 1.2 11.2 12.6 z.2
fnco M-25 At onec 9 10 11 11.6° 13
er-Daniels- 1 day 11 2.2 13.6 14.4 16.2
land Co., i5 n 9.4 11.8 12.8 13.8 16.4
B-25 At once 9 10 10.4 12 13
her-Daniels- 1 day 11 12.2 13.4 14.2 15.4
d Co. 15 # 9.4 12 .13 14.2 15.2
ovar VR 10 At once 9 8 9.4 2.4 : 9.4
and Co, 1 day 11 1.6 11.8 10.4 11
i5 n 9.4 10.6 10 10.2 10.4
{524) At once 9 9 9.2 9.4 9.6
1day 11 11 11.8 1.5 12.4
5 9.4 10.4 11.2 12.2 13.4
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Bodying Agent Tests (Viscosity)
Viscosities at 75° F. - #3 Cup

Kemclad Enamel White — Rex F7O W 2

Time
In Days None 1/8 Oz./Pt. 1/4 0z./Pt. 3/8 0z./Pt. 1/2 0z./Pt.

Al once 17.2 19.2 20 R1.4 -

Vehicle 1 gday 22.6 24 26 28 -
Chem. Co. 15 26 27.6 29 33 A -
- 0il At once 17.2 20.4 22.8 25.4 27
S ¥rovn 011 I°dagy  22.8 23.4 27 29.4 31.4
$iad Chem. Co. 15 26 - 51.8 32 3646 38.2
859 Trick At once 17.2  19.6 21 22,4 £3.4
ying Liquid 1 day 22.6 23 25 26.4 28
VWashburn 15 v 26 28 28.2 28.4 32
co M-25 At once 17.2 19.8 20.6 23.4 28
er-Daniels- 1 day 22.6 - 25.4 27 28.6 33
d Co. 15 26 z4 34.4 34 39
K0 M-25 At once 17.2 20.6 22.2 23.6 26.4
rcher-Danicls- 1 day 22.6 25 7.8 290 32
Wdland Co. 5 26 29.4 31 35 27.3
ovar VR 10 At once 17.2 18 21 21.8 25.4
and Co, 1 day  22.6 23.4 25.4 27 23.8
15 n 26 R7 27.8 29 z2.2
= A
- (324) At once 17.2 19.8 21.8 22.8 23.6
1 day 22.6 24 25.6 28.2 30
15 25 29 30.4 31.4 35
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Bodying Agent Tests (Viscosity)
Viscosities at 76° F., - #3 Cup

One Coat House Paint White

Time
In Days None 1/8 0z./Pt, 1/4 0z./Pt. 3/8 0z./Pt. 1/2 Oz./Pt.

At once 19.4 21.6 30.8 25 + 36 + 1/16 cup
. Vehicle lday 21 21 26.2 70 31.8
Chem. Co. 15 » 21.6 22.4 29.8 33.4 30
: 310 21.8 23 ‘ 28.8 33.2 31
- 0il At once 19.4 25.4 35 40.8 45 +
hro 011 1 day 21 27 35 40.8 44 + 1/18 cup
pd Chen, Co. 5.0 21.6 29 39 44 55
Ee . - 31" 21.8 29,2 38.8 45 $6.2
ick © At once 19.4 25 32 36 + 37 + 1/8 cup
1 dsy 21 22.2 30,2 38.2 35.4
¢ 15 n 21.8 24.6 1! 35 37.2
Washburn 31 0 21.8 24.8 32 33,2 32.8
Co M-25% At once 19.4 23 27.2 30 51.2
er-Daniels- 1 day 1 23.8 27.4 30.4 31.6
 Co. 15 v 21.6 25 25.8 27.8 27
31" 21.8 23.8 25 26.5 26.2
At once 19.4 20.8 23.4 25 28.4
_!g-Dgniels— 1dey 21, 23.8 24 25 29.6 .
od Co, 15 n 21.6 25 28.2 28.4 30.8
: 3L 21.8 25.2 28 28.4 z1.2
VR 10 At once 19.4 19.4 20 20 20.4
Co. 1l day 19.6 19.6 20.2 20.6 22
: ﬁ n 19 19 20.2 20.2 21
" — - - - -
At once 19.4 26 32 35 + 31 + 1/4 cup
1 dey.. 21 25 28.6 31 . 34
15 n 21.6 26.4 32 35 %7.4
31 21.8 25.8 30.8 35.2 46.8

*Reduced 4007 (348)

**Reduced 16007 (348) or 5.90% solids
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4 Semi-Lustre

A study is being made of the settling characteristics of

Rex 210 Semi-Lustre. Test paints have been prepsred on the formulas

. of Cards #4 and #5 and have been set aside to age, Varlations include
- additions of wetting and floceulating agents.

Enamels

In U. S. Patent 2,448,505 claims are made for improvoments in
performance characteristics of synthetic and semi-synthetic paints bty
adding small percentages of halogenated amines. It is stated that work-
ing qualities are improved, the 1ife of the film lengthened, hiding power
inercased and the smcothness and texture of the surface enhanced. To
check such claims, 1% of para-chlorcaniline was added to two enamel
formlas. As indicated by the following data we could not substantiste
the claims of the patent. The addition detracted from the drying and
affected the color and brightnéss, and no improvements were observed

ir brashing qualities or control of flow. It may be that such agents
vould be effective with specific types of vehicles,

Properties of Painter Enamels
Made With and Without 1% Para-Chlorganiline

Viscosity -~ #3
48 Hr. Over
- After After Set-to- Night
~Batch No. Initial Add'n Add'm Touch Dry  Brushing Flow Color

OF LM 2v o - - 4 hr, Good Very 0¥ Very

45 min. sticky goord
01; ;fl M+ - 1' 50" 2' 20" 5 hr. Good Very OX Very
1% Para- 45 min, 5 ink
E or sticky pink
exiling
0 2 35n - - Wstat Good; Slightly High Poor
8 hr. sl. sticiqr - (Yollow)
tack
§§M+ - 31.2" 48" Vet at Soft Slightly High Poor
o= 8 hr. sticky (S1. pink:
IO
iiine
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Fnamels - Cont,

The Resin Research Department submitted a number of varnishes
or consideration as enamel vehicles. They were checked for perform-
"ance in Kem Namel Snow Vhite Gloss. Their cheracteristics and experi-
mental data follow:

Enamel Vehicle Tests
Kem Namel Snow White Gloss Pigmentation

Varmigh Characteristics

hNo. Vermish Fesin  oil N. V. Color Body 4.V,

s BC 0057 Rosin Styrene Dehydfol 8 9 U 2.3

159 4  BC 0037 Rosin Styrene  Dehydrol 70% 9 U 2.5

9  RB 5148 Piccolyte (1273) (3019) 70% 8. W 5.7

RB 8625 Pentalyn G {2325) 705 11 8 8.5

FA70 M KB . 9146 Piccolyte § 125  (1273) (3019) 7% 8 W 5.7

» RB 8626 Pentalyh G (2325) 7046 1 S 5,48

v ?7 M (3108)  Glyceryl Alkyd  (1273) 0% 8-8 Y-Z, 3.5
x} 8 M  RB 9007 Ether Resin Linseed F. A, 703 15 >Ze 7.4
| ¥ RC 0579 Ether Resin Soya F. A. 705 12 - X 5.0

BB 9334% Petrex Alkyd (1273) (3018) 70% 7 X 6.1

LM RB 9335%% Petrex Alkyd (1278) (3019) '70% 8 Y+ 7.2

7M  RB 9338 Petrex Alkyd (1273) (3013) 703 7-8 WX 4.8

M RB 9244  AMlkyd RC 0071 70% 5 U 4.5
Soys Styrene

5 !' Petrex as phthalic anhydride (Piccolyte-~modified)

P Petrex as phthalic enhydride

Cont.
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Enamel Vehicle Tests )
Ken Namel Snow White Gloss Pigmentation

Viscosities
‘i #3 Orifice Drying
Patch No. Initial O'Nite Drushing TFlow Color Gloss Set-to-touch 0'Nite
155 N 14.0v  15,8" OK  Sl. high Poor 0K Very poor Very poor
. (3 days)
59 M 14,2"  20.0" 0K  S1. high Poor 0K 6 hr. 15 min. " "
69 M 24,00 63,00 - - - - 4 hr. Good
04 25.2"  62.0" - - -~ = 3 hr. 50 min. Good
7 M 20.2" 27 Good Good Good Good 2 hr. 15 min. Good
M Too Too - - Poor - - 35 min. Good
heavy  heavy
79 M 83" + Too - - Poor - - 40 min. Good
1/2 cup heavy
ggoon 27 40" Good .  Good Good + Good 4 hr. 8 min. Good
81 M 25.2"  38.2" Good Good Good + Good -~ 42 min. Good
R8T za.em g3 - - - - . 2 hr. 3 min. Good
2 M l2.8% 15" Good 1 hr. 20 min. Poor

Cont.
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Enemel Vehicle Tests
Kem Namel Snow White Gloss Pigmentation

' Embrittlement
h¥o. 3 Days 1 Veek 2 Weeks 1 Honth Remerks

w5 M - - S1. short S1. short Driers as Kem Namel Snow
: * White Gloss - Rex 100 °
9 M - - Short Short Sanme as 155 M but drier
as Enameloid.
g M - - Very ' 80% RB 9148
brittle 20% BB 8625 (50 gal.)
70 M - - Very 803 RB 9148 ,
brittle 20% RB 8626 (80 gal.)
77H 0% 0K, <. OK. Regular Kem Snow White
'-it_’ M O.K. 0.K. - S1. short
,4'5 0.X. S1. short - Short
RRSO ¥ s1, S1. short - Very (205 P. A. modified)
. short* brittle i '
: 8l ¥  Shert  Brittle - Very (Piccolyte Modified)

brittle (202 P. A. Modified)

‘ ._ ¥ Brittle Very - Repeat of RB 9148
brittle See chart of intermixes
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The two Petrex alkyds (modified with 20% phthalic anhydride)
ceme very brittle in 30 days, vhereas (3109) remained elastic. The
o ether resin vamnishes were too high in body for- practical use.
Bk Duc t¢ the high body it was impossible to check the brushing or flow.

B 0.005" draw-dovns were made on glass to check embrittlement, - after
Wy days the films were duite hard. The rosin-styrene-Dehydrol varnish
RC 0037 was found to be poor in color and drying properties.

The two Pentalyn G - (2325) varnishes RB 8625, 50 gsllon
Elength and RB 8626, 80 gallon length were used in various proportions
E:to increase the elasticity of RB 9148. Equal parts of RB 9148 and

B:FB 8625 or B626- became brittle in one week. Other tests were made to
Eiimprove elasticity using intermixes of RB 9338 with (2325) and/or {310).
g1t vas neceasary to use equal parts of RB 9333 with the two oil blends
Bto meintain elasticity after 30 days. These mixtures retained consider-
jable tack after over night drying. With smaller amounts of oil the
‘a become too brittle,

Intermixes of Fnamel OJ 187 ¥

(Based on RB 9338) With (2325) and (310)

Blend of Blond of
Batch Mo, 70% (2325) 704 (310) Viscosity Viscosity
gst Fo. 0J 187 M . 305 (348) 302 (348) Fresh 0'ite
4 oz, 4 oz. -~ ’ 7 29';'
4 oz. . 3 oz. - 3 37
4 oz, 2 oz, - agy 51.8¢
4 oz, 1 oz. - 54n 58¢
4 oz. - 4 oz. 27.4" o
4 oz, - 3 oz. 30" 3o
4 oz. - 2 oz, 41.gv 51t
4 oz. - 1 oz. 52.2u 624
Cont.
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Intermixes of Ensmel OJ 187 M
(Based on RB 9338) With (2325) and (310}

‘ Embrittlement
Test No. New 1 Week 1 Month Set-to-touch Over Night Dry

1 0K 0K 0K § hr. 30 min, Cons. tack

2 OK OK Short S hr., 25 min. Cons. tack

3 O S1. short Brittle 5 hr. 25 min. Def. tack

4 0K Short Brittle 5 hr, 10 min, 81, tack

5 C¥ oK 0K 5 hr. 30 min. Cons. tack

6 0X ' Sl. short  Short 3 hr. 25 min. Cons., tack

7 0K S1l. short Short 3 hr, 30 min. Sl. tack

8 OK Short - Brittle 2 hr. 35 min., 81. tack

Porch and Floor Fnamels

Panels 12009-17 C, F were examined after 9 months'®' exposure,
45° south, at Chicago and 8 months in Florida. The series consists of
Porch and Floor Enamcls, based on the formula of Rex 69 of 7-2-47,
using (6173) and (2841)G, which is on the control panel. Special in-
terest was centered on a batch using RB-7019, an ether resin from
" Resin Research. The outstanding scrub resistance of this enamel was .
reported in October, 1947 under Project 162, pages 25 and 26. At this
point of exposure, the cnamel looked very good in all respects, cleaner
and less faded then the regular, with essentially no failure as against :
Serious checking and cracking for the regular in Florida. An alkyd '
{4200-(4103) formula in the series was also very good in. all-around i
- performance, but this type has been criticized on occasions for slipperi-
- ness when wet. Several formulas using Standard 0ilt's "A" resin with
;. linseed and castor were also in the series, and all were rated as lit-
tle, if any, better than the regular.in either durability or appearance.
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#187 - Physical Properties of Pigments

In conjunction with the studies of the packing behavior of
various extender pigments reported several months ago, the CFVC's of
various hiding pigments have been determined. The pigments were
dispersed in a fairly highly dispersing vehicle, 60% of (2) plus
40% of (48), (63) being used as the thinner., Vebicle substitutions
were first carried out to facilitate the determination. The results
obtained are tabulated below:

Pigment CHIC

18 Basic Carbonate White Lead 59%
412 Leaded Zinc 35/65 54
414 Leaded Zinc 12/88 54
1403 Titanium Oxide, Anatase 41
1707 Zinc Oxide XX-50, Med. P. S. 39
2059 Zinec Oxide XX-503, Large P. S. 53
2132 Titanium Calcium, Titanox RC HT 54
2140 Titanium Calcium, Titanox RC 57
2174 Titanium Oxide Ti-Pure R-610 50
2295 Zinc Oxide, 222-33, Acicular . 39

From the data, the fact again becomes evident that the
chemical composition is immaterial to the packing behavior of the
‘plgments and that it is the particle size distribution and shape
which plays the major role.

» The work on the electrokinetic behavior of dispersed pigment
Pparticles was continued. Data on the behavior of mixed systems was
‘obtained and an adaptation of the CPVC coll carried out with which it
*1s hoped the $- potentizl can be measured directly.

. El ectrokinetic determinations on flooding pigments show
promise of giving information for some of the reasons for these
Phenomena. A more comprehensive report on this subject will be
submitted when more data have been obteined.

A report on the electrokinetic theory and the experimental
Progress made in this direction was given at the Research Meeting in
Chicago on October 26.
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) g6 - Leaded Zinc Pi ents

: Panels 11611-28 F, C were examined after 12 months' exposure
t Florida and 17 months at Chicago, vertical south, cedar beveled sid-
ing. The purpose is to test the results obtained bty using mechanical
“mixtures of lead and zine pigments at three zinc oxide levels, the lower
ones having been suggested as possibly more suitable in the case of finer
b erticle size zinc oxides than the usual level of about 32%. All panels
re primed with Rex 450 Undercoater. In the top coats, the following
ainc oxides, and also 412 dry leaded zinc, are used at (a) 32% zinc oxide
ontent, (b) 21% and (c) 10% using 108 dry, XX 592; 1707 dry, X¥-50;

2059 dry, XX-503; 2295 dry, Azo 222-33.

, On the basis of orthodox estimates of the Pb0, Pb{OH), or
-Pgctive” constituent” contents, the mechanical mixtures should be higher
totel reactivity than the corresponding co-fumed formulations. It

uld probably be considered normally that lead-free zinc oxides would
=be more reactive than the zinc oxide in co-fumed Yeaded zinc. B.C.W.L.
resctivity" may be expressed roughly as 357 Pb{OH), or 30% PY0 as against
bout 15 to R0% for the lead portion of lead sulfate, plus about 5% zine
foxide. 412 leaded zinc runs from 4 to 63 Pb0. It was rather surprising,
therafore, to find that in every part of the above test 412 samples were
leaner and better than the correspending mechanical mixes, especially .
£in the Floride series, which was most important because of mildew growth.

i

BThere vas an incréase in mildew due to decreasing zinc oxide, as expected.

A Though perhaps too early to be significant, there were signs
Wof failure on the Z72-33 samples and in the 10% zinc oxide group. .
gHr. C. H. Adams has expressed great interest in these results, and plans
W0 nun actual reactivity tests by the fatty acid method on these various
gpigments. VWe should be eble to report at some future time as o whether
Biis results tend to uphold the orthodox conceptions or the data of these
goxposures, which certainly do not agree.

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

0% level only, showed up no better than the poorest of those listed above.
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#177 - Pigment Studies

Mr, Bruhn is preparing e report of his trip east during
which he inspected the Hunter Color Difference Meter, the Pitisturgh
Plate Glass-IDL Color Eye, and the Razek-Mulder Spectrophotometer.
He also reviewed the New Jersey Zinc Company's house peint exposures
and discussed some problems on the application of films of uniform
thickness and hiding power determinations with their laboratory.
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#162 -~ Studiecs in Flat Wall Paint Forrmulation

Flat Wall Paint

Samples of Cleveland and Chicago Flat-Tone production were
compared for drying characteristics in the constant temperature room
(750 F. - 45% R.H.). Cleveland's production was found to be superior
in drying to the Chicago production made without litharge, but pro-
duction containing litharge at 3 pounds per hundred gallons was
equivalent in drying to Cleveland stock. It was thought that the
slover drying may be due to the (3880)E, However, identical batches
of Flat-Tone made with Chicago, Ilewark, Acme, Cleveland and a standard
laboratory batch of (3880) were all rated fair in diying. This would
indicate that the (3880)E varnishes produced at the various plants
are similar in drying, and that the glower drying propertics may be
due to the driers or type of mill used. These points are to be checked.

Until ve can detemmine the cause of the slower drying, we
will continue to add 3 pounds of litharge 1128 dry per 100 gallons in
all Flat-Tone colors. In the Flat-Tone White formila, we are adding
two extra gallons of (4230).

Vork has been under way to determine the reason for the
lower washability experienced with (3880)E made during recent months.
In connection with this problem, it was thought that the oil may be
over-limed, resulting in a celeicoater type of liquid. However, frem
an analysis of the calcium contents we can see no connection with
washability. It appeers that the washability figures below are directly
proportional to the viscosity of the flat. The film thickness is prob-
ably greater in the case of batter washability.

Chart follows.
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ﬂsz’ - Cont,
Work also has been in progress to check the permeability of four
flats, based on (3880)E, (2287) and combinations of both liquids to determine
if there is any relestionship with the decrease in washability which occurs
ver & four week period. As indicated by the data, about the same degree of
misture transmission is obtained, regardless of the type of varnish or the

/P ratio. "This suggests that there are other factors which control the
egree of washability of flat wall paints. Work will be continued.

Flat-Tone Special Special . Flat-Tone
0J 115 M Flat~Tone Flat-Tone 0J 118 M
Reg. Form, O0J 116 M 0J 117 M Reg. Form.
4-27-48 2-28-44

L ed A e, S —

Pigmentation -
134 pounds 134 pounds 134 pounds .-
- - - 72 pounds

- - - 72
500 500 500 495
25 25 25 -
36 gals. 48-1/2 gals. - 53 gals,
17 - 86-1/2 gals. -
.70 .70 .70 .79
24 hour dry
Wagshed by machine - .
4 weight 425 rubs 375 rubs 170 rubs 600 rubs
/2 325 200 65 4380
Washed by hana 70 70 65 180
7 days
Washed by machine
4# weight 75 70 30 155
: TN 20 35 30 110
2 : Washed by hand 25 40 25 50
;. 2 weeks
5 Washed by machine
4 weight 50 55 35 140
{ 78w 35 25 30 100
2 Woshed by hand 25 35 25 80
E’: 4 weeks
q Wached by machine
% 4% weight 15 35 45 30
3 oo 30 10 T30 40
s Washed by hang 20 20 15 20

(Cont.)

QOO7-SWP-O45308
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f Flat-Tone Special Special Flat-Tone
0J 116 M Flat-Tone Flat-Tone 0J 118 M
Reg. Form. 0J 116 M 0J 117 M Reg. Form,
s 4-27-48 2-28-44
la Pgmeability
& Vater transmitted through film
L Age of film (days) S
R 1 day  0.239 g. 0.258 g. 0.245 g. 0.208 g.
Dk 6 " 0,875 " 0.261 " 0.280 " 0,240
14 ¢ 0.277 " 0.264 0.238 " 0,204 "
28 0.275 ¢ 0.27% © 0.263 " 0.246 "

Semi-Lustre

Settling characteristics of Semi-Lustre - Rex 210 are being
studied through test series based on formula cards No, 4 and 5. In
these, the suspension effects of Acto 450, CV (2343); Lecithin, 2270 dry;
end increased calcium stearate, 1828 dry, are being observed. (310) was
used where formilas called for (48).

R

3 3 Both formilas produced high viscosity paints. A1l the lithopone
e B Ti-Cal formulations of Card #4 and one item in the TiO, formulations of
R P Card #5 were reduced to standard viscosities by additions of from 7 to 9%
R M (348) before being set aside to age. The additives and increased stecarate

caused marked increases in initial viscosities. In spite of this, they
show no tendency to decrease the stability of the packaged goods. The
extent of settling is so slight in all cases that conclusions 25 to effects
of agents cannot be drawn at this inspoction. The lithopone Ti-Cal formu-
N lation, Card No.4 appears to have better package stability than the Ti0,

e formlation at this time.

Chart follows.
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Rex 210 Semi-Lustre
Stability and Settlin

Formala Viscosity - Setilin
Card Agent Fresh batch 30 days
Fulll body  Reduced
#5 None 37.5" - 55" Very soft bead, puffy.
5 cW (2343) 69 - 70 No settling, very smooth.
5 2270 dry 51 - 62 mo "
5 z# 1826 dry 56 30m 40 Very soft bead, puffy.
5 18y 46 0 - 65 No settling, smooth,
4 None 40 22 22’ Small soft bead.
4 oW (2343) 72 26 24
o Soft bead.
4 2270 dry 57 27 25 Very small,
. : very soft bead.
A 3F 1826 dry 51 29 30 Very soft bead.:
4 4f 1826 ary T2 51 27 Smell, very soft bead.
Enamelg

Archer-Daniels-Midland!s V 70 and Var Z; were made up into
enamels and compared with Kem Namel Snow White Gloss for general per-
formance. Var 70 is similar to (3109) in resistance to whitening in
the water or soap tests, but the Var 70 enamels wers quite yellow and
appeered somewhat reactive in the presence of zine oxide. The Var Z,
enamel was very thin in body snd poor in water and soap resistance.
Var Z; is recommended as a blending liquid.

Chart follows.
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During the month the Resin Research Department submitted
a considerable number of organic driers for test in SWP, Enemeloid
and Kem Namel Snow White. In most cases the organic driers caused
"bad staining end odor in all formulations. However, the last set
(RC 1020 ~ 1028) were considerably improved in these characteristics.

4 ' 0007-SWP-045312
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#187 — Physical Properties of Pipgments

From time to time the CFVC's of singlé pigment paint systems
ground in a mixture of 40% (48) bodied linseed + 60% (R) raw linseed olls
have been reported. Both extender pigments as well as hiding pigments
were investigated. Below is & comprchensive list tabulated according to
dry numbers of the CPVC of the pigment systems so far detemmined. A con-
yersion of the CPVC values to equivalent units of oil absorption in grams
ol oil per 100 grams of pigment is also included as well as a comparison
of some of the standard oil absorption values.

. 011 Absorption
Celc. from| Specification

Dry No. Figment CPYC 19 9'iY for Pipments | Method
3 Silica, Amorphous 59 25 23 - 27 419.1
18 Basic Carbonate White Lead 59 10 10 -1 -
éo’ F Magnesium Silicate, 47 57 32 T 419.3
. Fibrous, 3 X ' ' :
20 MSK  Magnesium Silicate, Loomis 40 50
108°N 2inc Oxids, Blend American 34 33 419.2

and French Process - .
N. J. 2. XX-B92

- 306 Barytes, Natirel . Barium 59 15 8
Sulphate :
412 Leaded Zinc 35/65 54 14 15 . 419.2
. 414 Leaded Zinc 12/88 54 U . 15 -19  419.2
461 T, Lithopone, Low Consistency 59 15
;61 Leaded Zine, 50/50 50 18 . 14 419.1
566 Calcium Carbonafe, - 63 20 16 - 24 419.5
Natural Water
1194 Calcium Carbonate, 60 24 15 - 19 419.3
Natural Chalk
1246 Soap Stone 42 46 26 419.3%
127 Titanium Caleium, 54 26 23 £19.2

Anatase Low 0il

{Cont.)
0007-SWP-045313
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0i1 Absorption
Calec, from| Specification -
Dry No. Pigment CPVC CPVe -for Pignents-| Method
1403 K Titanium Dioxide, Anatase 41 35 24 - 25 419.2
£ 1552 Diatomaceous Silica, Flux 38 7 100 - 419.3 :
E 1707 Zine Oxide XX-50 Med. P.S. 39 27 14-17 M@9.1
87 Calecium Carbonate (Surfex) 67 18 20 419.3 :
- 1897 Titanium Barium, 30% Ti0, 55 19 14-16 419.2
@ 1901 T Titanium, Anatase Low 0il 36 42 20 - 22  419.2
1989  Mdcrome Tale 32 74 58 -64 419.5
2030 T  Titoniun Dioxide, Anatase 42 34 21 - 23 419.2
: . Semi-chalk resistant :
®. 2051 T  Titenium Dioxide, Rutile 49 23 18 418.2
. Non-chalking .
P z0s9 Zinc Oxide ¥X-503, 59 15
A Large P. S,
2077  Diatomaceous Silica, 3 67 % a9.1
Fine Flux Calcined
a2 Titsnium Caleium, 54 25 25 . 49.2
Titznox RC HT ’
2140 Titenium Caleiun, .57 22 21 -22 419.2
» Titanox RC
& 217 Titanium Oxide, 50 22
P Ti-Pure R-610
R Micro Velva "A® 57 - 28 30 - 43 419.3
_ 2201 Metronite B-XXXX 58 24 16 419.3
3 3 2208 Carbola Talc - &5 45 30 - 36 419.3
S
4 1 (cont.)
: B
: 4 0007-SWP-045314
£ 3 /-
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: 01} Absorption
Calc. from| Specification
Dry No. Pignment CFVC CPVC for Pigments | Method
2028 Titanium Dioxide, Butile S0 23
(R-110)
2229 Titonium Dioxide, Rutile 48 4
(R-510)
2247 Calciun Carbonete (Atomite) 55 28 20 - 24
2269 Titaniun Dioxide, Rutile 58 37
(RA-10 1O)
2295 Zinc Oxide, 222-33, hcicular 39 26 15 419.2
2307 Mica, AA 45 23 4% - 53 419.3

The numbers under "™Method" refer to the specifications for
obtaining oil absorption values in the 8-V Testing Methods Handbook.
419.1 1s the spatula methed; £19.2 is a modified Gurdner-Coleman method
for hiding pigments; 419.3 is a razpid method for inert pigments.

Some of the above converted values from CPVC to Moil absorption”
agree closely with those obtained by the spatula method, using {2) as the
oll for the oil absorption liquid, Others diverge considerably. The CPVC
in any event is the better measure of the packing behavior of pigments as
it represents the actual packing of the pigments in relation to the vehicle
emleié.oyed for the dispersion, while the oil absorption method uses enly lin-.
seed oil. R

A determinetion was made of the amount of (4230) lead - (4231)
magnesium - (4232) cobalt-naphthenate driers adsorbed on 20 dry magnesium
silicate, 1403 dry titaniun dioxide and 1707 dry zinc oxide pignments,
respectively. The method consists of the procedure previously outlincd:
5% solutions of the material to be preferentially adsorbed are made up in
a suitable non-polar sclvent such as (348) mineral spirits. A certain
volume of this solutivn is then ground with a known weight of the pigment.
After centrifuging the pigment out, the residue after evaporation of n
known volume of the supernatant liquid is compared to the residue from en
equal volume of the original solution.. The difference in welght is the
amount of drier sdsorbed on the pigment, the guantity being ealeulable to
convenlent units of pigment weight or volume.

0007-SWP-045315
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_ Because of the apparent presence of free scids in the driers,
erratic results wers obtained, particularly for the zinc oxide pigment,
By detemining the acid numbers of the driers the emount of the soluble
reaction product, zinc naphthenate can be determined and appropriate
corrections made. The amounts of drier adsorbed on the 20, 1403 znd
1707 pigments will be reported as soon as these correction terms have
beon obtained, - :

~ Considerable progress has been made in the determination of
the pliysical sction ‘and causes of flooding and floating. Work is con-
tinning on this prejzct and a comprehensive report will be suitmitted
when scme of the remsining questions have been answered.

0007-SWP-045316
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#1177 - Pigment Studies

Opecity Study

The New Jersey Zinc Compary has recently published its routine
method for the evaluction of pigment opacity. The method which they have
described embodies several features which are of interest to this labora-

tery.

Following the New Jersey Zine procedure, paints are made on the
Hoover muller using "Lucite" spatulas and a "Lucite"™ reteining ring omn
the miller to avoid metal contaminetion and discoloration. These prints
are tronsferred directly from the muller to the draw-down surface which
is a cellulose acetate sheet held in place on 2 vasuun bed plate. The
draw-down is made and placed in a low temperature oven to accelernic the
drying. After the drying cycle a 2-1/4" circle is cut from the drow-down
using a sharp die. A corresponding blank is cut from the ecetate sheet
and the spreading rate is detemmined for the draw-down by weight difference.

These acetate supported paint films are then mensursd for re-
flectance over black and white backgrounds. Dibutyl phtholate is used
between the background and the acetate sheeting to eliminate the air
interface in much the manner that an oil immersion lens is used on 8
microscope.

The New Jersey method then sets up typical contrast ratio
versus spreading rate curves for paints of various brightnesses, so that
reflectance readings on auy one drcw-down moy be extrapolated to give
data for spreading rate ¢t o 95% contrast ratio (this is the comparison
point between pigments or paints).

The above procedure differs from that used in this laboratory
by its use of acetate sheeting over o single set of backgrounds ond by
its mode of determining contrast ratio. We have used Morest charts
and multiple drav-downs of various thicknesses to plot contrast ratio
against sprealing rate and read spreading rate at 95% C. R. from this
curve,

It is interesting to note that duplicate values are obtained
using Morest charts or the acetate sheet system of measuring contrast
ratio. The use of acetate sheet offers an advantage in the weighing
operation for the determination of spreading rates. It olso affords
an advantage for constuncy or uniformity of the test backzrounds.

With a wide variety of paint types we are inclined to use

the acetzte sheet support in our normal method of testing. Further
detail is aveilable if there are those who are interested.

0007-SWP-045317
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86_- Leaded Zinc Pigments

Exposures 11319-47 F, C were examined after 18 months at Florida,
vertical south, and Chicago north and south, regular cedar siding. The
purpose was to test what was considered in early 1946 to be the formla-
tions most likely to be used by National Leed in their forthcoming resdy-
mixed outside white. The basic assumption was that it would be 209 eech
of Znd, BSWL, BCWL, anatase (for the white) titanium and extenders, the
lead and zinc being o mechanical mixture, On this basis several lecd-zine
combinations were tested 2s follows, using (317) "2" bodied linseed 2nd
formilating at both 30.4% and 34% p.v.c.: ‘

XX-503 Znd, National HTS BCWL ond National Acicular BSVHL.
7222-33 210, National HTS BCWL and National Acic&lnr BSWL.
222-33 2nd, National #111 BCWL and National Acicular BSWL.
222-33 2n0, Nationel HTS BCWL and 9 dry Sublimed BSWL.
412 dry (co-fumed), with National HTS BCWL.
The Flerida tests are two coats self-primed only, but the Chicago
tests included self-prining, and the use of Rex 450 and Titanium Pipment's

Mi-401 (zincless) as priners.

Differences at present are slight, tut the following tentative
inferences are pcssible:

1. Co-fumed formulas haye at leest 2 slight margin in durability.
2. No particular choice as to p.v.c. ievel,

8. Slightly greater failure using National HPS-aciculsr BSWL with XX-503
and 22Z~33 than when using #111 or 9 dry.

4. 222-33 with #111 possibly poorest of 2ll. (Chicago results contradict
this, showing 272-33 with National HTS poorest.) '

5. Practically all special tests show more mildew and dirt then

co-fumed repulars.

Exposures 11611-28 F, C were examined after 12 months at Florida,
vertical south, and 17 months at Chicago. The purpose is tc determine
whether certain zinc oxides of varying particle sizes could be used nors
Successfully in Rex 471 SWP Gloss White by reducing the amounts used.
Regular Rex 471, bodied oil type, 211 anatase Ti0, is the basic formila
and guide. Mechaniczl mix formulas at 32%, 21% and 10% zinc oxide make

0007-SWP-045318

0007-SWP-000114689



Peint Research
Novenmber, 1948

D5~

#86 = Cont.

up the main teats, using at each level t'{ne following zinc oxides:

108 dry (XX-592), 1707 (XX-50), 2059 (XX-503), 2295 (Azo 222-33), also
412 (0210 35/85). A second portion of the test covers #46 and /7
zinc oxides from St. Joseph Lead Compony at the 32% level only. '

Very sharp differences in mildew (Florida) and dirt (Chicago)
showed up, due to both the type ond quantity of pigment. Greater mildew
on the lower In0 samples is obvicus., 412 is much cleaner than the
nmechanieal mixes at each ZnQ level. There is no sertous failure, but
the two lower-ZnQ groups show signa of early ervsion, with 272-33 tend-
ing to check slightly on Florida exposure. The two St. Joseph samples
seem even more dirty than the other zinc oxides, and are the only ones
to show really significant checking and cracking.

0007-SWP-045319
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{162 - gtudies g Flat Wall Paint Formulation
'RCI Drying Recorder '

The Reichhold Drying Recorder has been received aiid is beirg
pat through a series of tests to determine whether it is suifable ot
rather general use thrvughoul the institution. After prelimindiy
inspection and tecating there is e deflnite possibility that sé{érué];
mojor caanges will be required to develop maximum usefulness and ¥¢rsa—
tility. It is suggested that other instituticnal laboretories might do
well to delay ordering Drying Hecorders until this department has had
an opportunity to do fuyther work. ' :

) The following variables are under oongideration at this time:
1. Pin design to glve & more positive endpoint: |
2., Size oif top plate to acconmodate. standard drav-downs on glass plates.
5>.' ‘Effects of light and ventilation cn drying of films.:
4 Somé interesting results have been obtained on the effect of

" light on drying, Comparing one sample of Rex 710 Enameloid White under

constant temperature apnd humidity conditions tut varying the light con-
ditions from darkness through radiation with diffuse daylight and dif-
fugse fluorescent light the following comparabls points were read with-
the RCI recorder (actuslly the point where the standard pin 1ifts from
the gless -~ somewhat later than the conventional Mset~to-touch time"):

Xype of Ig' uminaﬁoq _ Fooi:‘-Cande.ea Dry Point

'Darlénési:_ S . E o 215 minutes
Diffuse daylight ~ ‘Approximately 10 - 15 180 "
Diféus'e fluorescent - Approximately 40 - 50 205 L

These figures are the averages of three runs under the -
specified. conditions. ' ) .

Flat Wall Paints

;A recheck of Flat-Tone made at Chicago during recent months
shows viscosities between 8 and 10 seconds on the #5 orifice when (3880)E
of standard body is used. Pebhle mill batehes appear to bave slightly
lower viscogity than those made on rolleér mills. After we receive Cleve-
land's report on the viscosities of Flat-Tone made at Cleveland, Newark
and Detrodt, we may find it necessary to set up an alternmate formila for
pebble mill production to increase the initial body slightly,
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Flat Wall Paints — Cont.

: Samples of Flat-Tone White made with Shell's 8296 Mineral Spirits
‘and deodorized kerosene, Regular Base #1 which were gent to Clevelamd fdf
test were reported to be much superior in odor to regular Flai-Tone. Shell
has reported that the speciml B296 Mineral Spirits and regular minoral
spirits are the same in cost but their deodorized kerossne is apprroximately
3-3/4¢ higher than (141). The increase in cost woul? therefore amount to
less than one cent per gallon. (leveland is to check with the sales de-
pertment to see 1f they are interested.

A sample of Dianol Paint Insecticide, manufactured by Inter-
continental Enterprises, Inc. was tested as an insect repellent in flgt
wall paint. According to their directions, one pound of Dianol was
added to a gallon of flat wall paint. Paints made with and without
Dianol were brushed on Upson board panels and ellowed to dry for 72 hours.
Tests were run using flies obtained from Sinclair Refining Company. Dianol
did not seem to repel the flies or to have any effective killing power when

.used to the ‘extent of one pound per gallon of paint.

Porch and Flocr Enamels

The Resin Research Department submitted twe ether resin vamishes,
RC 0620 and RC 0621, as liquids for use in Porch and Floor Enamels:

Resin - 0il Body A. V. Color  Solids
RC 0620 * Linseed 7 5.1 12 0%
RC 0621 * Soya 2-2, 1.2 7 70%

#Butyl phenol fo;mldelvde modified bisphencl epichlorohydrin resin,

The two vamishes were compared with an earlier ether resin ver-
nish, RC 0579, which is also based on soya and regular floor enamel made
from (6173) and (4950)G. RC 0620 wes too high in body tc be suitable for
Porch and Floor. However, enamels mede with RC 0621 and RC 0579 were
only slightly high for body. From the standpoint of gloss RC 0621 wes
quite good, whereas RC 0579 was rather low compared with standard Porch
and Floor Enamel. The enamels will be exposed at 45° south in Chicago
Gnddiigrida- They will alsc be checked for washability and package
condition. :
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Porch and Floor Enanels
Viscosim' #3 _ Drying
Batch Vehicle Fresh 3 Days Brushing Flow Set-to-touch O'Nite Gloss
358 M (B173)  20v 2m Good Too high 1 hr. 5C min. Good V. good
(4950)G
357 M RC 0621 3av 49" Sticky Good 1 v 20 "V, good V. good

256 ¥ RC 0620 2' 1" 2% 5" Too high in body - no tests.
- 7 days
205 ¥ RC 0579 33.4" 36.6" Sticky Sl. short 2 hr. 20 min. Good Low

Water and Soap Resistance

Batch Vchicle 16 Hour Water Test 3 Hours - 14 Soap
358 M (6173) Ho whitening Slight + whitening
L (4950)C
‘3 357 M RC 0821 LI Trace whitening
s 205 M RC 0579 noom Defirite whitening

By

N htteg i
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/187 ~ Physical Properties of Pigments

The September Report of Investigations gave data on the mois-
ture permeability of a number of conventional interior wall paint systems.
Because of certain anomalies the run was repeated but with no greater

success,
The systems under test were as follows:

First Coat Second Coat Third Coat

Rex 25 Wall Primer and Sealer Rex 810 Flat-Tone White -

Rex 29 Aluminum Paint Rex 25 Rex B10
Rex 25 Rex 210 Semi-Lustre White -
Rex 29 Aluminum Paint Rex 25 Rex 210

Rox 50 Flat-Rite Undercoater  50/50 Flat-Rite/Rex 710 Rex 710 Enameloid
White

Rex 50 Reduced 8/1 with boiled oil " "

Because of the relatively low degree of permeability, these de-
terminations are comparatively difficult to carry out, The results obtained
on the seccond series do not agree too well with those of the first, although
the order of magnitude is within reasonable limits., Reruns on individual
Samples of films check rather closely, but as soon as a new sample of draw-
downs is prepared the checks between different samples of the same materials
becomes rather poor. A more refined technique than that employed up to now
has been worked out and it is hoped that the major sources of error will be
eliminated.

The work on flooding, floating and silking has progressed very
satisfactorily. The major sources of these phanomena have been isolated
and a number of photomicrographs illustrating the various phases have
been prepared, :

It was determined that flooding, floating and silking as well
as orange peel are the result of the formation of eddy currsnts in the
applied films while drying, the float and silk being brought about
directly through vortex action. A portion of the pigmentation of the
wet paint film is floated away from its original position and deposited
at different positions of the film in higher concentrations.

. If the shade or hue of this pigment varies from that of the
main portion of the film, a color differing from that of the original
mixture will result which is manifested in the appearance of flooding,
floating or silking. The various conditions under which these states
can bo induced or repressed have becn studied and a comprchensive report
covering these phenomena is being prepared and will be ready for distri-
bution at an early date. : ’
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#162 - Studies in Flat Vall Paint Formulation

RCI Drying Recomder

There was some discussiorn in the November report of the work
in progrsss with the Reichhold Drying Recorder, During the past month
several decisiorns have been made and action is being taken to modify
the recorde~r for increascd utility. It is suggested once more that
other ingtitutional laboratories delay ordering Drying Recorders pend-
ing completion of the study which we have under way.

During the past month the instrument has beoen in almost
24-hour operation testing house paints at night end enamel types dur-
ing the daytime hours. The pin or stylus design has been standardized
as a square end flat "hoe" 1/4% wide x 1/32" thick. These have boen
adjusted to a bearing weight of 4.03 grams on the paint film.

The operation has been standardized so that under normal con-
ditions two endpoints are observed:

(1) The"tear point" is that point at which the first visible
characteristics of a hgrdened top film become evident.
This 1s a measurc of surfsce dry and corresponds quite
closely to "set-to-touch" time. On the time-drying
track it is the point at which the paint starts to ripple
and tear along the edges.

(2) The "break point" is the poinf at which the stylus raises
from the substrate to ride on the surface of the film.
This point gives some measure of through dry.

Using the stylus and the interpretation described atove, these

comparative measurements have been made with the recorfer:

Tear Point Break Point

Product (Minutes) (Minutes)
Rex 100 - Kem-Namel -~ 385
Rex 210 - Semi-Lustre - 185
Rex 710 - Enamcloid (oleovesinous) 120 154
Rex 810 - Flat-Tone - 75
Rex 471 - Pre-vwar 535 830
Rex 471 - Post-war (linsced) 500 620
Rex 16174 - Kromik - 170
Rex 51400 - Kem-Glo - None -
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RCI Drying Recorder - Cont,

A study of these tests reveals two interesting and separate
phenomena. It was found that paints formulated at or near the CPVC do
not exhibit surface drying as distinguished from through drying. There
is no evidence of a top film formation with these paints. Only the
break point is noted without the typiecal tear point as evidenced with
such materials as Enameloid or SWP. The second unusual performance
was that of Kem-Glo enamel. This material was found tc dry from the
tottom up as evidenced by the fact that the stylus lifts very gradually
from the bottom, leaving a wedge shaps depression in the paint filum much
like the slot of the Hegman grind geuge. Work is under way to determine
the cause of thls performance. ’

The recorder is being modified to test 12 samples simltan-
eously. Detadils of this modification will be reportcd as soon as they
have been worked out completely.

Flat Wall Paints

Work continues to improve the washability of Flat-Tone. In
connection with this problem, we have investigated a product called
Vistac #1 made by Advance Solvents and Chemical Corporat:.on, also an
alkyd called Syntex 131 from Jones-Dabney Company.

Vistac #1 was introduced for the solids of (2287) which
amounted to 4-1/2 gallons per 100 gallons paint or approximately 25% ‘of
the vehicle solids. A second test was also made using 3 gallons per 100.
It produced on improvement in washability but was poor in uniformity of
tint and sheen. The flats containing Vistac were rather poor in drying

over night.
Properties of Flat Wall Paints
Washability Uniformity
Viscosity #5 Brush- Dry- No. Bubs
Batch Fresh O'Nite ing Flow ing 1 Veek 2 Yecks Tint Sheen
425 M 1l4.6" 1a¥ Good Good Good 100 75 Good Good
Reg. formila
427 M im™ 18.8" Good Short Soft 200 75 Fair Fair-
4-1/2 gals.
Vistac
498 M i3 14.6" Good sl. Sl. 200 175 Good Fair-
3 gals. short soft
Vistac
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Flat Wall Paints ~ Cont.

Laboratory batches of Flat-Tonc made with (3880)E and Syntex 131:
were good in washability, flow, drying, etc. tut additional work will be
required to improve the uniformity of sheen end to increase the initial
viscosity.

: Wall Primer and Sealer

The new formula for Rex 25 (card #4) was compared with the
previous formulas dated 3-11-48 and Alternate A dated 4-13-48. The new
formula was better in drying btut not equivalent in sealing to’ the formula
dated 3-11-48. .The latest revision is based on the seme pigmentation as
the altermate formula dated 4-13-48. The sealing properties of these two -
formulas ere not-‘equivalent to that o card #3.

Properties of Wall Primer Formulations Gloss
of Recoat
Gloss (Semi-Lustre
Viscosity  Brush-~ {On Upson on
Batch Characteristics Fresh 0O'Nite ing Flow.  Board) Upson Board)
0J 487 M Card #3 25" 27 (0)\ @ [6).4 Very low Good
¥With 1104 1403 sheen
0J.4B8 M Card #3 Alt. A - 22 24.6" 0K CK Very low Good
With 80# 2173 sheen
and 3 gal, (4230)
0J 489 M Card #4 5" 26.8" 0K OK Very low - Good.
As card 3-A but "~ sheen

8 gal. (4230)

Sealing Sealing Drying
Drying (On Tran- (On Upson '
Batch Set-to~touch 0'Nite site Board) Board) (On Steel)
‘s 0J 487 M S50 minutes Good Good Good Good
. 0J 488 M 1 hour Good Sl. spotty Good Good
0J 489 M 50 minutes Good 51. spotty Good Good +
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Semi-Lustre

In a study of settling in Semi-lustre - Rex 210, a series of
enamels was prepared on Formula Cerds #4 and #5, with variations to show
the effects of wetting agents Acto 450 (W (2343) and lecithin 2270 dry.
The settled state of these materials was observed after three months in

L the package.

There was no objectionable settling in any case, and samples
containing wetting agents showed slightly softer and less thixotropic
settled pigment cakes than did the reference materials with no additives.
Lecithin fortified batches hold a very slight advantage over those con-
taining Acto 450 CW (2343) at this point in the test.

Enameloid

The Resin Research Department sutmitted a 25 gallon Dehydrol-
Krumbhaer Resin K-454 varnish coded RC 1338 to be compared with (2848)E
in Enameloid White. The Krumbhaar 454 resin is e rosin maleic acid type
resin designed for pale varnishes. ‘

The enzmel made with RC 1338 was similar to Enameloid White
made from (2848)E. However, RC 1338 is about 11f a gallon higher in
cost than (2848)E, .The two enomels will be checked for clasticity and
after-yellowing,

Drying Propertics Viscosity
Batch Varnish Tested Set~to-touch 0'Nite Fresh 3 Days i
0J 500 M "(2848) 2 hr. 15 min.  Good 4.2 44" I
0J 501 M RC 1338 2 hr, 30 min. Good 20,8" 320 !
- |
Batch Brushing Flow Color Gloss 14 S%E%ng%ater

0J- 500 M S1l. sticky Good Good Good Definite Very slight
whitening whitening

0J 501 M Good Very good Good Good " "

0007-SWP-045327

0007-SWP-000114698




Paint Research
December, 1948

-26-

#162 - Cont.

Bodying Agents

In addition to the bodying agents referred to in the Scptember
report, we have also investigated the tvwo agents listed bélow in One Coat
House Paint - CH 4697, Flat-Tone Dawn Blue - Rex 808, C 3158, and Kemclad
Enamel Vhite - F70 W 2. The Kemclad Enamel was not checked for viscosity
at the 31 day period due to the fact that both bodylng agents separated
from the Kemelad vehlcle.

Bodying Agent Tests (Viscesity)
Viscosities at 75° F.

1 ine Amount of Agent Added per Pint
Agent in Days Nome 1/8 Oz. 1/4 0z. 3/80z. 1/2 Oz.

One Coat Houge Paint -~ 411 M

Enamel Thickner X-151 A%t once 19.,4% 22% 25,64 28.21 2.8 :
F, 8. Lewis and Co, 1 20.4 234 26,6 29,8 33
3 20.0 22.3 25.6 29.8 31.6 i
Note: 7 20 22.8 24.6 27 " 30.4 i
Agent reduced 1800% 15 20.2 22,6 24,2 R5 29.4 i
with {348), 31 21.8 22,8 24.2 R5.4 R7.2 ;
Kemclad Fnamel - Rex F70 W 2 !
Agent vas not At once 14.,4" 14.8" 15,41 16.2¢ im :
reduced, 1 14,8 15,6 15.8 17.2 17.4 |
3 15.6 16.8 17.6 18.4 19.2 ?
7 18.6 17.2 18,2 19 20.2 i
15 17 18 19.4 19 21
31 Agent separated from Kemclad.
Flat-Tone Dawn Blue - Rex 808
Agent was not At once 15.4" 15.8" 16.6" 17.47 17.8"
reduced., 1 15.2 16,4 17.8 18.8 19.4
3 '16 17.2 1806 20.4 21-2 !
N 7 18 17.4 19 20.2 20.6 :
15 16 18 19,2 20 20.8 '
3l 18,2 18.4 20.4 21 21
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Agent

in Days _ None

Time Amount of Agent Added per Pint

Bodying Agent Tests (Viscosity)
Viscosities at 75° F.

1/8 0z,

1/4 Oz,

3/8 0z.

1/2 0z.

V-510 Vehicle
Carlson Induatrial
Finishaes. Note:
Agent reduced 1600%
with (348).

Agent was not
reduced.

Agent was not
reduced.,

One Coat House Paint

26.4"

At once 19.4" 20.6% 32v
1 20,4 R1 25 21
3 20 20,6 25 .2
7 20 20.6 24.8 30
15 0.2 21 23 28
31 21.8 20.8 24 27.4
Kemclad Enamel -~ Rex F70 W 2
At once 14.4" 15.4" 16.2¢ 7
1 14.8 15.6 16.8 18
3 15.6 16.8 18.4 19.4
7 16.6 17.6 19 20.4
15 17 17 19.2 21
31 Agent separated from Kemclad.
Flat-Tone Dawn Blue — Rex 808
At once 15.4" 16.4" 17.40 18.6"
1 15.2  17.2 18.8 20.4
3 16 18.8 20.2 22
-7 16 18 20 re
15 16 18 20.2 22
31 18.2 18.4 20.4 22.6

22'2

19.6" i

23.4
25.4

24,4

4
}
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