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I. INTRODUCTION

A previous -rogcrc KR-50-18, made the cbservation that loss in
CPC pigment strength for iaoquer nna alkyd systems is due to both
changes in degrees of flocculation and to crystal growth. Flocculation
plays such an important role that in all cases 1nmn1g:tod except for
the acid pasted chlorine-free CPC, it completely overshadows the effect
of crystal growth., This present investigetion was designed to show
that some ssparstion between the effects of flocculation and crystal
growth could bs had by working with the aluminum bensocate lake where .
the flocculation effect was slight. This would lead to a clearer unders
standing of the role of orystal growth in the loss in pigment strenght
A typleal acid pasted chlorine-free CPC aluminum bensoate lake was used

for this experimesnt.
II. CONCLU :

1. Crystal growth of the aluminum bensoate lake of an acid
pasted chlorine-free CPC in a lacquer sgotm at 50°C 1s
very pronounced and, over a period of 26 weeks, can account
for a loss in pigment strength of around 75%.

2. The degree of flocculation of the aluminum bensoate lake is
always low but sufficiently h:l%h to measure. It decreases
during the oarl;hagins of the lacquer (8 weeks), after which
it increases. This follows the pattern of the other CPC
pigmented paiat systems reported in XN-50-18.

3. There is some evidence that in the presence of TiOy extender
crystal growth is inhibited. v

I1I.

A pulp sample of Orchem's MDD-1543 Press Cake D-6624 was
verted to the aluminum bensoate lake. This preparation followed -
normal groc;eduro for BL-282-D (O Process) and a 750 g sample {1:
dry basis) was used. The aluminum benzoate lake was coded 1285.

A KV-36 lacquer grind was prepared according to the following

outline. .
8ise of mill 1 gal

Pigaent < v/ {1285-8C) 210 g

Grinding Vehicle (KV-36-GV) 1125 g

Thinning Vehicle (KV-36-1V) 525 8

Stesl Balls (8ise 3/16n) 9300 g

Ball mill for V ~ 72 hrs.
Add KV-36-TV - 0358
Strain off balls and store in two 1 qt. cans.
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2. TiO2 lacquer

The white pigment used was "Ti-Pure®, R-610 grade. The
lacquer was made according to the following outline.

8ize of mill ﬁ 2 gal,

740y ("Ti-Pure®, R-610 grade) 1420 g

Grinding Vehicle (KV-36-GV) . 2250 g

Thinning Vehicle (KV-36-1V) 1050

Porox balls (3/16") A quantity sufficient

1y Sk g e
Ball mill for 72 hrs.
Add KV-36-TV 200 g
Strain off balls and store in one quart cans.

STORAGE OF LACQUERS, PREPARATION OF EXTENSIONS AND PA BLS _'
_ The CPC lacquer was stored in two one-quart cans at room temp-
erature for three weeks and then at 50°C (122°F) up to a total time of

26 weeks. The TiO, lacquer was stored at all times at room temperature
in one quart cans. '

" B.

From time to time, samples of the CPC lacquer were withdrawn -
and extensions made with the TiOs lacquer. Before any lacquer was
withdrawn from any of the cans they were first shaken from 10 to 30
in a shaking device called a "Paint Rejuvenator?, manufactured by the
Miracle Paint Rejuvenator Co. After the cans were opened, the contents
were inspected for uniformity by manipulation with a spatula. QGood
uniformity was always found. . ,

All extensions were made in duplicate. To make the extensions,
a 22,2, g portion of the CPC lacquer was mixed with a 100.0 g p S
of the white lacquer. This gave a 10/90 toner basis extension 90 on
lake basis). The mixing was accomplished by first stirring with a
"lightnin® mixer for 15 min. and then shaking for 15 min. on the ~
"ReJuvenator™. This shaking and mixing schedule assured a uniform
extension and assured an unchanging composition of the lacquer in the
can which meant & reliable estimate of the GPG7T1 ratio. It is true,
however, that small variations in the CPC/Ti02 ratio can be tolerated
because of the spectrophotometric method of expressing the reeulys.

These extensions were thinned to spraying consistency {(1:1) with
T-3601. Primed aluminum panels 3" x 7" were sprayed in the conventional
manner. An attempt was made to keep spraying conditions reasonably
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constant throughout the experiment. After the sprayed panel had
dried, a portion of the spatula-stirred thinned lacquer was poured
over the panel, covering approximately 1/3 to 1/2 of the panel. The
panel was then tipped on edge and the excess lacquer allowed to drain
off. This is the conventional practice for making the so-called
"pour out" test. This surface was then allowed to dry.

C. OBTAINING LIGHT

A G.BE. self-recording spectrophotometer was used. The reflec-
tance was recorded relative to the National Bureau of Standards = =
Vitrolite White. All reflectance measurements were made exclusive of
the specular beam. On the G.E. instrument, this is accomplished by
inserting black velvet cups in the integrating sphers. The complete
curve from 400 mu to 700 mu was obtained for all panels but for calou-
lations, only the reflectance at 465 mu and 616 mu was used. Thess
reflesctances wers corrected to a . white basis ‘using the conversion
factors supplied by the Bureau of Standards. Curves were obtained for
both the sprayed portion and the poured portion of the panel.

D. CONVERSION OF REFLECTANCE CURVES TO FLOOCULATION AND

CRYSTAL GROWTH DAT( —
1. Measurement of Flocculation

For the measurement of floeculation, the spectrophotometric
curves of both the sprayed and the poured portions of the panel were
used. If no flocculation existed, both surfaces would yield the sane
curve and the flocculation index would be zero. If crystal growth had
occurred, it would not become a part of the flocculation measurement
because the crystal size would be the same for both the sprayed portion
and the poured portion. If a flocculation difference existed, the
flocculation index 4 b was calculated from the following equation, the
development of which is explained in KN-50-15:

4b = 304¢, -4¢

Ab = a term which increases in magnitude
when there is a relative increase
in average particle sige, in this
case an inecrease in flocculation.

30 = Estimate of the constant slope of
the straight line obtained by :
Plotting @,, as ordinate and ¢,
as abscissa for a series of
extensions,

Ay = the difference in @1 values de-
‘ rived at a wave~length of 465 mn
between the sprayed and poured’.
surfaces, ‘ ‘
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A= the difference in P, values derived at
. & wave-length of 616mu between the same
two colored surfaces.

Note: The subtraction of values of th
two colored surfaces to obtain AQD
was always made poured minue sprayed

» - 2 ) . ) )

4) (1-':%)3 where R is the reflectance exclusive
of the spacular reflectance and
corrected to Mg0 white as the
reference white.

The following is a typical calculation upi_ng data derived
o

from the spectrophotometric curves of one

the panels.

Sprayed 57.0 49, 3.91 9.6 8.36

A= +0.19 AP, - *emﬂs

b= 30 (0,015) - 0.19
Ao = +0.26

Note: A large positive value indicates

) considerable flocculation. A low
or negative value means very little
flocculation. In this case, the
numerical value of +0.26 msans very
little flocculation. o

f Crystal Ore

With age of the lacqusr, the appearance of the spraye
portion of the Ti0, extension changed. Both flocculation and ox

2.

nd crystal
growth can be responsible for this change. With an aluminum benmoat
lake however, the flocculation is small and the bulk of the change can
be attributed to crystal growth. For this experiment, for the sake of
gimplicity, the index derived from a& comparison of the initial panel with
with the aged panel will be called the "orystal growth® index. The
same function is used to calculate the orystal growth index as that
used to calculate the flocculation index but instead of comparing a
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sprayed with a poured surface, the aurfaeo of an aged lacquer is '
compared with the surface of a fresh lacquer. 1sbin¢uiah the index

. from the fleccuiation index, it will bo alled A,o and the equation
J becomes A= 30 Ag2 tﬁdu where is derived from the ®aged"

measurement minue the winitial" meaauremn at 465 mu, and AP, 15
derived from the aged measursment minus the initial m;asmmnt ab 169».

The following is a typical cnlculation from data deriwd
. the spectrophotometric curves of one of the panels. S

. . )\ahésja}j. )\ = 16 _l_!_‘p
Sprayed Surface $R. #(Corr.) & SR H(

5 wks. Qfgd lacquer 58.7 51.2 4.30 12.3 10..'7 0.29

Initial cqusr 57.5 50.0 4.00 9.4 8.2::; 0.195
/ A¢1 = 0.30 Ad =007

Al w 30 A¢2 - étPl - 1,92

Note: A large positive value :Lndi_.caﬁu
conaiderable crystal growth. In
-th:'..s case the numerical value of
1.92 indicates a moderata anmount
of crystal growth. -

E. COMPILATION OF DATA

Both the flocculation data and the crystal growth daca are
recorded in Table 1.

Table 1
CPC -~ Al Bens. lLake

Lacquer
Time Floceu:bacion rystal Growt.h

»

0.26 0.21

OWa

q 8to;
waa at 5.'0.
Second Oan ot' 1‘102 used.
samm ﬁan et crc und,

-0.3
‘3

-Oo&) .
0.20
0.36

§ g SEe kbl AE B e d
. PRI N 25 B S L v 5
¥ K :
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'rhou data are derived from reflectance curves of th
: {’ extension and not the aged masstone. The e
difference between this and the other 26 week pa
that in one case the CPC aged in the absence of
tender and in the other case it aged in the pres

T Bhﬂ .ﬁ‘nﬂ’fo

Mg, 1. plcu the daea of ?abh 1. A dmnilod din
this plot vul ho detomd to the section on gensral discuss:

?‘.

At inumls during the aging of the ml, olcct.mn ;
grapbs wers obtained of the unextended lacquer. These are lis
. and are illustrated in Pigures 2 through 5. They will be dise

greater detall in the next section,

' ﬂg. 2  Plate 1152 19 days at room temp.
3‘ % 1161 3 wesks at room temp. + 2 weeks w&
b " 1167 3 " at room temp. + 3 ‘lroekl
5 " 1233 3 ®* at room temp. + 23 mﬁko

'hro mdicu have been dennod (s« -occim: I1I-D). buoavtm

light reflectance curves., One index, the flocculation ind

on the difference betwesn tho surve appoaranoe of & sprayed p¢

lﬂequor surface. The seemingly complicated method of express

index is justified because when so ;grund 4t is insensitive t
changes in ravio of CPC to TiOp . is 1 ) unmeam exty

eision in making extensions for eompari ' mrpoua.

; Unfortunately this
factors other than changes in
aomvhat aons:ltivo to chang
to flooding, it is moombl

: rou;‘ht about throy,
causes a separation of !

is
“4dn ﬁg With
mamniuu to changes m ratio.
_ but if the rloodinf mechan
: gami es from course mw 6100 as W
8 change in pigment ratia; .the magnitude of -ths index 1 be &
At best, 1t must be recognised that the .1nd" X me a. oom
wural factors but these self-same factors ars- als L3
visual interpretationof flocculation, Ia other Vordb. "flm
is fairly rigidly defined as "the formation o:r clusters of

lﬁggﬁb}!‘gﬁ_gﬁ ogﬁga" bat % ur e} .'

1oc tho S, It
n -.flecculahian of M
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separation®, This "flocculation index® takes a step in the direction
of achicﬂuz soma separation of these other phenomena but the separation
is by no means complete. Rncosnitins that other faoctors do have soms
affect on the iitude of the index 2 for the sske of simplicity, it
will still be called a "flocculation® index.

The other index utilised in this report is the so-called
®orystal growth" index., It is also derived through comparison of two
colored surfaces but, in this case, the colorsd surfaces are an ml
and an aged surface., This index ie calculated in the same marmer as
the "flocculation® index and like it, is relatively insensitive %
. changes in the ratio of CPC to Ti02, The crystal growth index is ad-

mittedly also dependent on changes in degree of flocculation m n this
experiment flocculation is low and erystal growth is high. Purtlermo
the act of » cgrgin; tends to give a deflocculated and rapid drying
surface whi further minimise the already small flocoulation
offoct. Beocsuss the other factors affecting the index ares small, for
ghod‘uke of simplicity it is Justified to call this she crystal growth
NRABK

ruuro 1 givu a conpleto description of the aging study of
this lacquer system. In interpreting the two curves it must be borne
in mind that the &b values for rlocculaeion bear no direct Nh’bﬂ.onlhip
to the Ac values for crystal growth, Numerical values are not to be
compared but it is valid to compare the directions taken by the curves.
It should also be recognissd that the precision in the flocoulasion
measurement is poor, being arcund 0.3 A b and the values, which are
small, are simply used to indicate a trend. This they vdry clearly do.
The precision ot the crystal growth measurement is somewhat hwur.
being around 0.2 A c.

Referring to Pigure 1, it is seen that at room temperature

up to0 three weeks, thoro is very litlle evidence of cryatal growth
a flocculation 18 tallinf off. The electron microgra ;ng. z)

allo no crystal growth, At the send of thres weeks, 350%C a
was homm and ehs sul owh curve takes & sharp turn up :
slectron nicrom{ga f } now shows svidence of crystal §
‘!‘ho zlocculutd.an s asill falling off, It ie ovmwa
rison of themaumt where ons is ra rising and
uiu off, elum the change in flocculat n is not mmx.
the orystal h index., This 1is one of the ass L $ ma

hence, for this experiment, it appeara Justified, ‘

dus to the fact that the crystal growsh is so very nmch mi
the change in flosculation, o

Tue stesp rise in the erystal growth surve conbimies uns :
about 8 weeks 1& which time it umda $0 level off. The el
uicrgsr:;ho aho go that crym‘.'. h is q x;%t»c neezgvgg

aind that Pig. ‘2 113 as g‘ 000 x :me on whereas the re
micmsﬁapha are at 3,500 mgnification. .
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‘ In the interval of 5 to 8 weeks it became necessary to start
- examining fresh cans of lacquer. The 7th week resadings and all sub-
sequent readings were made on tints using the second can of Ti0, lacquer.
Por the 8th week readings, the second can of CPFC lacquer was started.
Fig. 1 shows the 8th week readings for both the first and second cans
of CPC lacquer. From Pig. 1 it can be seen that the flocculation index
was not affected by the change of cans. The two points are well within
. experimental error. This is not the case, however, with the crystal .
growth index. The second can of CPC lscquer showed a significantly .
higher crystal growth index than the first can. It is entirely possible
that the two cans got off to a different crystal growth start. This
can be expected when comparing crystal growth in two isolated ag:ccu .
This would be partiocularly noticeable in the steep portion of the curve.

At the termination of the experiment after 26 weeks aging, a
panel was prepared of the initial tint which had been aging at the same
temperature as the masstone lacquer. This enabled a comparison of the
effect of age on & CPC lacquer in the presence and absence of the Ti0p
extender. Figure 1 shows these points. At 26 weeks, the aged tint has
about the same flocculation index &s the fresh tint. The difference
in the position of the pointe 18 too close to the precision of the
measurement to be considered significant. The crystal growth index,
however, presents a different picture. The aged tint shows far less
evidence of crystal growth than the aged masstone lacquer. This
strongly suggests that the presonce of TiO2 inhibits crystal growth.

Thers can be no doubt that the major change in this lacquer
system is one of crystal growth with the attendent loss in gismanx
strength. The A\ ¢ index is not to be considered as & simple function
of pigment strength, so strength in this case had best bs Judged by
visual inspection of the panels. S8uch an inspection indicates that
over the period of 26 weeks, the strength loss has been at least 75%..

v MNP x.-“-im_*
Ve A Lo TR

Work has already been complsted on a similar investigation
using an acid pested LB type snd an acid pasted semi-chlor type of CPC
in place of the acid pasted chlorine-frese type used for this report.
These types have also been observed to grow crystals in paint systems
but to a lesser degree than the acid-pasted chlorine-free type. The
results will be given in another report. o

ACENOVLEDGENENT .
The preparation of all lacquers as well as the preparation of

all extensions and the spraying of all panels were done.by the "Pigment
Bvaluation Group® under the direction of Mr. B. J, Godfiag.
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Plate 1152

35,000 X
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Figure 3.

Lacquer aged 3 weeks at room temperature + 2 weeks at 50°C

»500 X

3

Plate 1161
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Figure 4.

. Lacquer aged 3 weeks at room temperature + 3 weeks at 50°C

Plate 1167 3,500 X
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Figure 5.

lacquer aged 3 weeks at room temperature + 23 weeks at 50°C

Plate 1233
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