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Effect Of White Pigments On Physical
Properties Of Paint Films

By . 5. Dann, Jr., and €. . Baier

{ Leat L

Raveareh Lobesraysries, A

IGMENTATION 18 one of the para-
mount factora in the formulation
of house paints to obtain durability.
The largest proportion of exterior
house pemint is based on the use of
white pigments and linzeed oil. Pig-
ments used in white base house paints
may be cilassifled into two groups,
namely, (1) reactive pigments or; (2}
non-reactive pigments The commonly
used reactive white pigments are basic
lead carbonate, baric lead sulphate,
zinc oxide and leaded 2inc oxides. 1n
the second or non-reactive group, the
mast commonly used pigments are
titamum dioxide and zinc sulfide The
so-called extender pigments, of which
fibrous magnesium silicate is probably
the most widely used, are also em-
ployed 1n house paints
It 13 known that maost single pig-
ment paints are not particularly dura-
ble. However, 1If the physical prop-
erties of the wndividual! pigments are
properly established and advantage 18
taken of these properties, balanced
formulations may be designed to pro-
duce durable paint films with a comb-
nation of pigments even though indi-
vidually they may produce poor paint
flms
To deteroune what physical proper-
ties are imparted dby the various indi-

Address given belore the
Joronto Paint ond Varosh
Preduction Cluk, Apnil 19,
1948, ond the Now York
Paint and Varnsh Produc-
troe  Club, Septamber 3,
1948 This poper will op-
pear in some fuluse isve
of the “Officiol Digest “—
Editor

42

vidual pigments, it was necessary to
makte a broad study of single pigment
peaint filma. Physical property mess-
urements included in this study were
tensile strength, percent elongation,
clasticity, Sward rocker hardneas,
mmsture permeability, moisture sorp-
tion, abrasion resistance, shear hard-
ness, adhesion to metal, refiection,
gloss and distensidihity over & comca)
wmandrel. Microscopic  examunations
were made of the fiims and pigments
and some chemical determinations
were made to show the quantities of
reaction compounds or socaps formed
both in the paint container and within
the paant film as it aged

The pigments used in this investiga-
tion were Carter process basic lead
carbonate,! Thompson Stewart process
basic lead carbonate,l Jead salicylate,
basic lead sulfate, zinc oxide, titamum
droxide (rutile type) and fibrous mag-
nesium silicate, These are the pig-
ments commonly used 1n house paints

Particle Size

The comparative particle size and
mierc pical app nce of the six
pigments wncluded 1n thias study are
1lustrated 1n Figure 1.

It s apparent from Figure I that
lead aalicylate has the coarsest particle
mze of all the lead pigments. Basic
lead sulfate and basic lead carbonate-
Carter process are of sirmlar psarticle
size while the TSP white lead 15 defi-
nitely finer AN these lead particles
have & third or depth dimension much
Jeas than the length and breadih of the
particle 1n other wards, the particles

(Turn to Page 46)

Anmcrican Paint Journal
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are of a tabular or flaky type The
zinc oxade used was of average fine-
ness Some threehings, typical of zine
axade, are evident. As in the case of
white lead, 2in¢ oxides gre marketed
wn vanous ranges of finencss. In fact,
a special “rubber grade” of zinc oxide
Is S0 fine that 1t begins to lose its
optical properties and 13 considered
unsatisfactory as a houge pamt pig-
ment.

With respect to the effect of particle
Size on the physcal properties of single
pigment paint fiima, white leads of
finer particle $ize seem to impart
somewhat belter physical properties
In the case of zinc oxide, however,
there s some indication that the
coarser particle size ymparts the better
physical properties

Fibrous magnesium silicate s con-
stituted of relatively coarse particles,
however, 1t immparts certain dzsirable
properties that appear responsible for
1s broad use in house pamnts Figure
11 15 a photomicrograph of magnesium
silicate at a magmficetion of only 250
diameters, whereas the previous pic-

Magnsifum Siicate
#ig 2-—Photemicroyreph 250X

46

tures of the other pigments were at
1,000 diameters. This forcefully illus-
trates the extreme coarseness of ths
material, compared with the pigments
used 1in house pants

Tatanium dioxide 13 one of the finest
particle =ize white pigments on the
market2 Even at the high magmbfca-
tion apparent in Figure I, the particles
are only mmite dots, whch shows
they are only & small fraction of a
micran in diameter. Since this prod-
uct 13 so fine it is natural to wonder
what these particles would look like
in an eleetron micrograph Their ap
pearance 18 exhibited in Figure III

It 13 evident from Figure III thsat
the fAine particles take on some shape
‘The fine dots sthow a charactenastic
angular suthne, Electron micrographs
of the other pigments indicate the
same general shape as the hght micro-
scope shows. The hexagonal shapen
particles or the accular shaped par-
ticles in the other pigments are some-
tymes more Apparent wn an electron
micrograph but basically the same
particle shape is exhibited

To prepare the singie pigment pamts
for this physical property study, Lhe
above six pigments and one eatendes
were ground individually in paste foum
using refined hinseed o1} as the grninding
medium The pastes were ground on
a three roller milt passing the past
through twice to insure a good gnnd
The roller mill was adjusted Lo giwve a
fine grnnd  The resultant pastes were
all reduced to & pigment content of
24 per cent by volume by the addition
of more refined Jinseed ol No free
thunner was edded, but 3 per cent wt
hquid drier was used Table I gives
the composstion of these pamts

Lead salicylatel 18 a new lead
product used for stabihizing paint films
and plastieg It 15 Lhe normal lead
salt of wlc acid It materally

increases'. glgss retention and retards
(Turn to Puge 76)

American Pawn¢ Journal

——
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Effeet Of White Pigments
On Paint Films

iContinued from Page 46)

the chalking of oil base paint, especi-
ally when used n combination with
non-reactive pigments. Due to these

Table I

Paln¢ * % Lbs,
No Material Pigment Vshicle Gal
4040 Lead Salieylsie 4374 43¢ 10B4
€041  TRanlum Dioxtde

(Rutlley -804 4190 1286
20413 *Baste Leed
Carbonste . 0 112 9

€641 "BA.I: l.c-d
3074 1928

4044 nnu uud suMate 31:1 9 Bn
@45 Zinc Oxide 360 160
4048 Pibrous Magnesium
Siticate . 4B 4T 8183 1130

*Carter Process

*"Thempson Stewart Process
characteristics, it prolongs the color
fastness of colored or tinted paints
where the reactive pigments content is
small Lead salicylate alao improves
the performance of red lead primers
IR corrosion inhibitive paints, particu-
larly on salt water exposure Lead
asalicylate wns included in this study
because of its beneficia) properties n
stabiizing pawnt flims

.'i.v" = ", L ]

| 4‘ .
[, ‘ & .

‘ [ ]

. 9 i

“ .

“» ‘e

wﬂ‘

>

~ .

Titenium Dloxide, Rullls
Flp ) —ligctronmicrogroph  10,000X

._....~n._._

76

Another new type lead pigment used
i house paints of today 19 referred to
as & basic sihicate white lead and s
culled 45X, Pigment 45X was not in-
cluded in thia comparative physical
test program when it was started
about three years ago. nevertheless, Its
importance warrants discussion

Particles of the pigment 45X have
been produced on the basis of a new
pigment concept¢ In a pmnt fAtm,
the core or central portion of the
particles practically never comes n
contact with the vehicle Microscopical
exarmination of the particles retained
in paint films sfter five years of wx-
posure shows that the mgment par-
Ucles retain their ormginal size and
shape In view of this a pigment
has been developed having a neutral
or non-redctive core but with g coat-
ing or surface for the particle that s
reactive. This »s the type of particle
that has been produced in 45X A cora
of mlica s surrounded by a thin coat-
ing of lead sihcate and some lead
sulfate. Lead sulfate acts as e light
stabllizer for the lead sibcate Such
a particle conserves metallic lead dur-
ing the present ahortage Our ex-
posure data wiath this pigment im-
proves as It accumulates

After the above pamnts were aged
for a few days the necessary panels
were prepared Six panels approxi-
mately 30 inches long by five inches
wide were prepared from each paint
Two pancls were on tinned tron, three
on cold rolled steel and one on patapar
paper In order to have films of fairly
uniform thickness, all paints were ap-
phed with an inclined automatic doc-
tor blade S After the panels dried. they
were primed on the back and edges
and were exposed at the National Lead
Company exposure test station at Sey-
ville, Long Islend@ Panels were ex-
posad on the fences in a vertical posi-
tion facing south Periodically, por-
tions of these panels were returned to

American Paint Journal
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the Research Laboratornies and the
various physical properties determined.

Concurrently, wooden fence panel
sections were prepared At Sayville to
demonstrate the durability of sngle
pigment paint films on wood TFigure
IV shows the companson of these pan-
els 23 they appear on the fences at the
8ge of one month, six months and
twelve months

Pigure IV shows 1n general that the
reactive pigments are more durable
ag single pigment films However,
when the properties of the non-reactive
pigments are balanced and combined
with the properties of reactive pig-
ments, very durable pamnt films may
be obtained

Apparstus

Same of the apparatus used in mak-
ing the physical property measure-
ments for this mvestigation is ilus-
trated in Figure 5

H. Soap Extraction Apparatus

I. Sward Rocker Hardness Tester.

‘The Hunter Reflectometeré was used
for the measurement of 60* gloss and
reflectance. The petrographic micro-
Scope was used for the particle size
and particle shape studies The stere-
©SCOPIC microscope was used to ex-
amine the pamnt films for the degree
of detertoration. The Gardner-Parks
instrument’ was used to determine the
tenxmile strength and the percentage
elongation The Sward rocker hard-
ness meters was used to measure the
surface hardness. The Taber abrager?
was used to measure abrasion resist-
ance and shear hardness. The conical
mandrel it was used to note the point
at which the film could be distended
before cracking or bresking away from
the base to which it waa applied. The
water permeablility was determined by
the New York Production Club
method.l! The cups are itlustrated at

A Hunter Reflectometer g
B Petrographic and Stersoscopic E" i Figure V. Film thickness meas-
urements were made on all panels
Microscopes
C Tabe b using either the Ames Dial Micrometer
aber Abraser or the Magne Gauge Extractions of
D. Ames Gauge and Magne Gauge (n. paint film for chemical determina-
E Water Permeability tion of soap formationi2 were con-
¥ Conical Mandrel ducted n the refluxing apparatus
G Gardner-Parks Tenstle Strength shown &t “H” wn Figure V., Extrac-
and Per Cent Elongation tions were made with a vehicle con-
tg 4

Left Helt Megnesrum Siicote, Titanium Diexide, and Tine Sulfide

Right Halt Base Lead Corbonate, Zinc Oxide, and Romc Suligte
One Menth Twe Months Twelve Months

0007-5WP-043291
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siating of equimolar parts of ethanol
and benzol.

Physical Property Measurements

Such extensive date are pgsthered
from a program of this type that pre-
sentation 1n a concise and meanmgful
manner offers some difficulty. The
important object 13 to establish the
trend of the vanous values throughout
the bife of the paint film. How does
the hardness or the tenmle atrength
change from month to month? It s
not neceasary to know the exact data
obtained because 1t 18 the general rate
of change of physcal properties, with
time, which governs the hfe of the
film.

To portray the manner in which the
various physical properties change with
time, graphs have been prepared and
Fagure VI illustrates the change m
reflection characteristics of the paint
alm with time. It 18 evident that zine

reactive pigments, all have a very
mmilar whiteneas st the relatively high
level of approximiately 70 per cent.
Lead salicylate, also a reactive lead
compound, has a relatively low hiding
“power and cansequently shows a low
order of reflection The titamum di-
oxide panel, which is whiter than all
the others initially, and normally stays
that way, became mildewed in ths
series, and as a consequence the white-
ness was matenally reduced. Mag-
nessium sibicate naturally shows a low
refiection, but when it chalks heawty
the whiteneas increases
Figure VII shows the change of gloss
with time, The gloss was meaaured
at an angle of 60 Lesd salicylate has
most unusual gloss retentian proper-
ties This compound as a single pig-
ment stabilizes a linseed ol] fim better
than any other compound that was
tested Zinc oxide, n thia series,
showed better gloss retention than

oxide and the two white leads, the usual The three iead pigments lost
RN : A0
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their gloss in  approximately two
months of summer expoaure and after
three months, all show practieally no
gloss

Figure VIII shows the results of the
Sward rocker hardness tests. Sward
rocker hardness 1s primarily an indi-
cation of the condition of the surface
of the pant film. Lead salicylate,
2inc oxide and Thompson-Steweart Proc-
ess white lead all produce relatively
herd surfaccd filma. The rate of 1n-
crease in surface hardness is pro-
nounced. as may be noted in the graph
Carter Process White Lerd has a some-
what sinmlar rate of increase mn sur-
face hardness but it doea not attain
the degree of hardness of the Thomp-
son-Stewart Process White Lead. Basic
lead sulfate, magnessum sihcate and
titan:um dioxide all produce relatively
soft surfaced films Their initial rate

of Increase in surface hardness is
quite high, but they would all be
classed a» comparatively noft surfaced
films,

Shear hardness was obtamed with
the Taber shear point. It is the force
required to shear the pamt film with-
out cutting through to the metal It
18 affected more by the through hard.
ness of the film than is the Sward
rocker hardness test There are some
changes but basically the same pig-
ment: show the hardest films Zinc
oxide tndicates greater through hard-
ness than the other Slms. It should
be noted that the rate of mcrease
through hardness 18 very steep, reach-
ing 118 general maximum in about two
months Magnesium silicate, basic lead
sulfate and titanium dioxide produce
fitms that are too soft to dbe practical
and show no increase in through hard-

T 7 7T 17T 17T 101 vV 1 1717 T 17TT1T 1T 7T
[La e} o b
») —
80 -
BASIC LEAD CARBONATE TSP
70 one oxoE [ o ]
P~ ) p-
X ¢ OBAsIc LEAD CARBONATE -
£ CARTER
< s BASIC LEAD SULFATE —
-
- TITANIUW DIOXIDE —
»
MAGNESIUM _SILICATE .
B——
\___“ ~1
1 | I A N N |
[+] ] 4 [3 & (4] 12 4 [3 [}
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Fig. b ~Ralinction
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ness up Lo the time the Alm begins to
disintegrate.

The tensile atrength of these pant
filma i{ncreased to a maximum 1 about
three months which may be noted n

periods of exposure. The separated
pamnt films are diMcult to manipulate.
Figure XI shows that the rate of de-
crease In elongation s gquite pro-
nounced. There are some pertinent

t f‘lg'ure X. The strength of these films  ,otations on this graph  First, the
2 .f l%p;cm!ﬁe. approaching the range .04 gahicylate Alm stretches over 100
_; ;.nel::r. A:‘tﬂogt;‘ml::x:tl::“:; ¢ tcent]l- per cent of its length That 15 most
H streng"lh bc;;n {:edecrem' 1;0::5;: unusual in any pant film Secondly.
- {f & means were available to mcuntely: zinc oxide has a very low percentage
. measure the tensile strength of very of elongation even as an mmtial film
: small pieces of pawnt film, we feel the 1t APpears to be too low for a durable
: tensile strength would be increasmng for P2t ilm - Most of the lead pigmented
i 8 much Jonger period of time It iz fHim3 exhibit relatively high percentage
i apparent from Figure X that the re- elongation, compared with the other
i active pigments impart considerably Pigments
. greater tensile strength to the film. Paint films also exmbit elastic u:
2 Sunilarly 1t 1s difficult to determne resilient characteristics  After the
5] the percentage elongation af the paint films have been elongated or stretched,
| fillms as separate entitles (that 1s, asillustrated in Figure X, they tend to
i stripped from the base metal) for long return to thewr onginal mze or length
:)
! A T A R U TR TR T AN N R A U R S R B |
{ » —]
1
! 1004— —
t
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] 00 —
J
- Tor —
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Fig. 8
This elastic charactemstic is best illus- Malrmlil:\::n Silticate " .
trated by the data in Table 2 Ponn " 1

Table 2
‘¢ Permaanently
Piim ; Elongation Extended
Lead Ssalicylate

or:gnal 110 u

1 Monih 117 35

T Monihs B3 23

4 Manths 40 ki
Titanium Dioxide

Oorigins 1 14

*¢ Permunently

M™Mim % Elongation Bxtended
*Basic Lead Carbonate

QOriginal 50 22

1 Month 45 s

2 Months 13 58

3 Months [ [
“*Basic Lead Carbonate

Orlginal 30 11

1 Menth a5 L 23

2 Months 14 48

1 Months 12 L
Basic Lead 3ullste

Originsl 2» s
Zine Oxige

Originel 14 o

J Month 3 L]

September 20, 1948

* Carter Process
** Thumpson-Steaart Pracess

Although Table 2 ilustrates the sur-
pnsing elasticity of paint films, it 1S
evident from the observations that the
paint films also have some plastic char-
actenistics  Films that are capable of
extending from 40 to 100 per cent of
their length seldom are able to return
of their own accord to thewr orginal
size However, 1:f the percentage
elongafion 1s Jow, the Hhim usually re-
turns to its original size

Distensibihity 1s a term associated
with clongation. The terma distenai-
Wity has been used to signify the
stretch of the paint film when 1t s
supported by the base upon which it 18
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applied Where the flims are attached
to the base they retain their elonga-
tion for a much longer period of ume,
which means the adhesion of the paint
film plays a vitel part in the measure-
ment of this physical property. If the
paint film dimntegrates badly, it s
aifficult to measure the distensibility.
Figure XII makes 1t evident that prac-
tically all the paint films retain enough
distensibibty (above 10 per cent) to
cope with the average expansion and
contraction of wood. Wood expands,
on the average, up to 4 per cent with
the grain and about 10 per cent across
the grain  Zwnc oxide has & low order
of distenmbility In fact the distensi-
bility may be too low to resist the full
expansion and contractyon of the wood

Water permeability and the amou
of water picked up and held within the
paint flm appear to affect the durahnl-
ity. Figure XIII shows the water
permeability of the film over a period
ot & year. It is evident that zinc oxide,
basic Jead carbonate-Carter Process,
lead salicylate and bamrc Jead carben-
ate-TSP have a rather uniformily low
rate of tranafer of water through the
paint film. Bamc lead sulfate, titanium
dioxlde snd magnemum siicate trans.
fer apprecisbly more water inmitially,
and the quantity increases as the film
ages. Those flms tranaferring the
large quantities of water were the less
durable ones when exposed on the
fences at Sayviile.

The water sorption or the amount of

1600
' ¥ T 1
1400— —
BASIC LSA%’MAY(
1200 {— —
3 LEAD
CARBOMATE CANTER
Swoo—
S
-«
<
g 800} —
€ MAGNESEIA
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€00 |—
g -
(")
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00—~ TITANIUM DIOXIDE —
200 — -
o i L L | 1 ! | I L
o z “ 3 ] [3J 2 ) 3 ] 20
MONTHS  EXPOSED
Fig 9 ~~Taber Shear Hardness
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water that thesc pamnt Sims pick up parent on the surface of pant fim ~
and hold within the Ailm 18 noted sn during & ram storm. Lead pigmented g
Table 3
Table 3 R+ A
After {
13 Krs Drying Difference 4
Pim Immersion 24 Hrs 7% Water Sorption v
Basic Lead Sullate -8 Ll 3 ] 42 '
Zinc Oxide . 4155 -5 213 P
Magnesium Bllicate -122 —_28 151
lead Salicylute — &4 —i$ 3 101
Titanium Dlaxide - - s — 82 27
*Basic Léwd Carbonate ~ 81 — 87 95
4*Raslc Lead Carbonate — 38 —43 (X3
*Carter Process -
**Thompaon Biewari Procens
From Table 3 it 15 evident that lead filina usually cause the rain to appear
pigments n general have a high re- as droplets on the surface while the
sistance to pick up of water wathan the other pigmented films are detter wet
pant Blm  The other pigments and by the water and, therefore, the water
nisgnesiumn silicate pick up appreciable usually exists as & film on the surface
water, the content going as hugh as Further evidence to substantiate the
23.7 per cent. This aflimty for water, above is the fact that jead pigmented -
of pigments other than lead, i3 ap- films may show water spots afler a
'Y R
s ] T T I T T T l
sef— -1
LY ] oo —
u,[—- ]
[
5T ]
Il —
x
™
© 2 —]
4 BASIC LEAD CARBONATE TSP -
=
< 28 —
3
2¢ —
b ZING OWIDE -
20 —
(2]
3. —
g BASIC LEAD CARBONATE CARTER
S
= 12 -
* LEAD SALICYLATE
[ —
- TN -
{!
oL omot : | | { 1 )
o 2 ) & B ) 12 s 3 1B
MONTHS EXPOSED
Fig 10 —Tensiia Sicength
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storm while films contaimng other pig-
ments do not. 1In general, those films
showing the lowest water sorption
were the more durable fiims,

It 1s apparent from Table 3 that the
waler Rolubtlibes of all thess paint
filmg are similar except for lead salicy-
late, which has & much higher water
solubility. Thie is due tc the com-
pound itself exhibiting a slight water
solubility. The fillms other than lead
salicylate show an avernge of approxi-
malely five per cent water solubllity,
which appears to be due primarlly to
the vehicle portson of the paint film.

The abramon resistance, as deter-
mined with the Taber abraser, was
obtained for these various paint flims
as cxpesed over & period of months

- - %"&‘2’%'“‘% %ap,v';?ﬁ-‘;se.;-:i% 2%
* e S 6 0 W @
o B 5°ﬂ¢a.‘¢p LR
BT TR AN A AR
AL AT L A R
IAAR T Y VR e
®B.3%eBeRe 0 5
558098 42E%
LT L
. 8%%3%"
2 "9
X
as a group would be claased a3 the a N
type, especially in early stages of their /
L

life, a0 that the sbrasive action of the
machine may imbed materisl into the
paint fim instead of completely wear-
ing it away. However, as may be
noted in Figure XIV, some difference
in abrasion resistance of these films is
observable s the age increases. The
harder paint Alma such as thase ob-
talned with the zine oxide and the lead
sallcylate show the better abrasion
resistance. However, the abrasion re-
siatance of soft type linseed oll base
films does not appear to be of great
value {n a correlation of physicat prop-
erties.

The adhesmon of these paint films to
metal, a8 indicated by the New York
Production Club Method, iz indicated

at Sayville. Actually, these paint films
120 . T T T
30| —
BASIC LEAD CARBONATE
CARTER
L -
40 LEAD SALICYLATE
z -
=4 BASIC LEAD
b3 CARBONATE TSP
z 30 -—
Q a
)
L
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DIOXIDE
10f— Tl —
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Fig. 11 —Elongotron
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It ia interesting io
pote that the adhemon increased, as
these paint filmy aged, until the paint
Mms started to show some deteriora-
tion, This increase in adhesion seemed
to be common to ail the paint fims but
wis most pronounced for lesd saliey-
iate. The mgh degree of adhemon for
Jead salicylate was also most evident
in the panels a3 they aged at Saywile
‘The ndhesion of white paint fiims to
wood 15 a very mpartant property.
Chemical Detztminations

After a paint fim has dried and zet,
there are sull many chemscal reac-
tions taking place The ail film con-
Linues o oxidize and set free some
short chain acrdic compounds, as well

a3 spht off some fatty acid from the
triglycerides, probably through hy-
drolyms. These products tend to liquily,
plasticize or soften the fum. Some
psint.  systems actually become 50
gummy that they c&nmdt be handled
during thi softeming period

Reactive pigments within the film
siowly umite or combine with the de-
composition products of the vehicle and
prevent extreme softening of the flm.
The controlled formsation of aoaps
within the Alm as the film ages actu-
ally enhances the hife of the pant film
Some somp 13 formed in the hgud pamnt
held in the container, but the soaps
that form in the pawnt film produce
the most beneficial effects Some sndi-

8
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cation of the quantilies of soap formed
in the contatner and in the paint flim
as it ages may be obtained from Table
4

fAlms age on exposure, the soap con-
tent calculated from the soluble por-
tion of the fAlm increases, being a
small quentity at two months and

Tahble 4

Pigment Dased
**Baztc Lead Carbonste
*Basic Lead Carbonate
Basie Lead Sullate
Lend Balicylate
Zine Oxide
Titanium Dioxide
Magnesium Slljcate ;:l

Al

Mg
*Carter Procexs
**Thompson Slewart Process

In Paimt % Linoleale in Paint Film

Container J Months § Months 12 Montbs

o 23 130 184

009 s 1313 Ho

oo oe 10 0

92 182 n3 04

3 133 s pE Y

3.0

[ X ] 21

30

10

a0

It 13 ewsdent from Table 4 that only
a small fraction of a per cent of soap
1s formed in the paint container The
high value for lead salicylate s due to
limited solubility of that compound in
the extraction vehicle As the pant

increasing to a relatively large quan-
Lty at twelve months No reliance 1s
placed on the exactness of the guanti-
ties of soap reported in Table ¢, but
considerable 1mportance 13 attached to
the increamng amount of scap found
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as the film ages.

Normally, the acidic decomposition
products form i the paint Alm at a
faster rate than the soap formation
reaction proceeds This is highly ben-
chcial, as advaentage 158 taken of both
the plasticizing &zctlion of the acidic
compounds and the stabilizing reaction
of the soap formation. The beneficial
effects of these reactions are probably
best 1llustrated by Figure I which
evinces the longer life of Sayville ex-
posed paint films made with the reac-
tive pigments

Conclusions

From the foregoing, it 1s apparent
that thc supposedly simple phenome-
non of the drying and weathering of
a paint Alm s really exceptionally
complex both from the physcist’'s and
the chemusts point of view  These
data pomnt to the need of a better
application of the knowledge of physi-
cal property data in the paint industry
for the development of improved house
paint pigments and to 8 better com-
pronuse of physical properties within
the paunt film., From the data col-
lected in this work, such improved
pigments should impart low water per-
meabiity, low water sorplion, high
vinmible reflection or hagh hiding power,
good gloss retention, high tensile
strength, relatively high percentage
elongation and high distensibility. The
film ahouid retain some elasticity, have
high surface hardness, high shear
hardness. good adhesion and high abra-
sion resistance The pigment should
be capable of chemical combination
with the reactive acidic components of
the disinlegrating vehicle to staluhze
the film Such a pigment should pref-
erably be of relatively fine particle size
and impart chalking charactenstics as
the basic method of film deterioration
The pigment should not only smpart
these charactenstics to the nitigl
pawnt Alm kut should retain these prop-
erties for the maj)or portion of the hife

102

of the paint film.

The properties of many modern
house paints are obtained by balancing
the deficiencies of one pigment by the
rdvantageous attributes of another, for
example by counteracting exceasively
high reactlvity of one pigment with
the non-resctivity of another pigment.
A mixture of pigments may impart
better water remstance or lower water
permeability than would be expected
by conmdering the arithmetic average
of the individusl components. Muxing
pigments makies possible some control
of reactivity thereby siding the reten-
tion of distenaslbility, Hardness of fim
18 desirahle providing distensibility 1s
retained. Hard distensible films usually
have better abrasion resstance and
mamntain  better adhemon. In ths
senies of tests, those films with the
higher surface hardness were associ-
ated with the better giloss retgntlon.

It is evident from Lthis correlation
of physical properties why houae psunt
formulations muat be well balanced
with respect to the pig ts used
High quantities of zinc oxide would
reduce the distensibihity with conse-
quent loas of adhesion and would in-
crease the water sorption sand have a
tendency toward high reactivity and
embrittiement. Too much titanlum
dioxide or magnemum mbicate would
reduce the water resistance, increase
the water permeability, speed the rate
of chalking, reduce the reactivity and
thereby soften the paint Alm to such
an extent that erosmion or washing
would take place Excessive quanti-
ties of basic lead suifate would reduce
the reactivity, soften the film appreci-
ably and reduce the adhesion Increas-
ng the guantity of white lead 18 the
safest way of varying the average
houge paint mixed pigment formula.
It s definitely better than making
additions of basic lead sulfate. How-
ever, straight white lead has a slow
challung rate during its early Lfe,
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which delays the “self-cleaning” of the
surface.

From the phymcal property stand-
point, it is expected that the present
average house paint formulation will
persist for some time—at least until
the properties of the various pigment
components are aitered or improved,
to allow larger amounts to be incor-
porated with safety, or until new pig-
ments are marketed that effact a bet-
ter compromiae of physical properties.

It in realized that this physical prop-
erty study 15 only a start on a tre-
mendously compiex problem and must
be conbinued to include various mixed
pigment formulationa and painting sys-
tems. The correlation of results on
mixed pigment pamnt films and paint-
ing systems with the results obtained
on the single pigment films should be
helpful in the development of better
paint films for the paint industry
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PHTHALIC atkyd resin, which s ssld

will not haze in the presemce of zinc
oxide has been introduced to the market
by U S Industriai Chemicals, Inc. 60
East 42nd Street. New York City i7 Known
8 AROPLAZ 1343-M.,"” the new aon-hazink
resin permits for the first tlime mirror-
tike Dnishes, wit)i hizh-gloss and gloss-
tetentlon, even in the presrnce of zinc
oxtde, The product, according to the man-
ufacturer. is spplicable for formuiation of
architectural paints and enamels, especially
for ume in miil whites for textile mills, and
for all maintenance finlshes  Aroplaz
1248-M is a pure, long-cil, oxidizing slkyd
supplied at 70 per ceat solids in mineral
spirfty, and is the result of years of testing
and development by U. S I°'s laboratory
snd production experts Excellent fllm
characterintics. and ewpeclally color-reten-
lon of the Innz-oil architectural varlety.
have mude alkyd resins highly desirable
for top-grade while enamels Characteristic
weakness of alkyds up to the present time,
U § 1 reports. has been thelr tendency
to develop a surface haze giving the ap-
pearance of a thin film of chalk This
hating tendency resulted In  dumnished
gloss to the point of almost appearing flat
when yiewed al normal angles, and it wes
particularly pronounced when zinc oxide
was used 1n pigmentation  AS zinc exide 13
sbsclutely esscntial to picvent yellowing
of white enamela hazing has bern a serious
drawback to the usc of alkyds jn such
enamels  Specifications toa which Aroplaz
1248-M conlorms are 83 follows Non-
Volatyle, 69-73 per cent, solvent, minersl
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