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Preface

This report ls based on a paper prepared by A.,R. Hanke and
B,H, Perkins with the intent of publishing it in one of the
scientific journals such as Ind, & Enge. Chem. Because of the
critlcal patent situation surrounding the beta phase CPC pigment
and the industrilal importance of some of the finishing methods
which are briefly referred to iIn the original draft, plans for

publication were atandoned.
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T IETRODUCTION

The pigmont copper phthalocyanine possesses.certain. outstanding
chavacteristice, notowoprthy of which are ite great tinving -
strength, its excallent lightfastness, and 1ts unusual chemical
atability (1), Because of these excellent properties, copper
phthaloeyanine is extensively used in the pigment=cons

industriessy Effective utilization of the m1 inharent qualities

of this product in practical piguented systems has presented certain
problems, the one glving the most difficulty in palnts be the - -
tendency to change in tinting strength and hue on aging. 80
changes are well recognized by ppint technologists and are generally
attributed to changes in the size of the li.ght goatitering wnit as

a resulf of i‘loeculation affoet andfor orystal growbth. Vesce {2)

hag domonstrated the oceurvence of flocculation and erystal growth

in systems plgmenbed with one type of copper phthalocyanino and

has roported the influence of various solvents on the crystal growth:
of this sample, as revealed by examination with the light microscops
following brief solvent exposwre. No sbudy of the crystal growth .
and flocculationbehavior of ths several cother available types o:£‘ Db
copper phthsloe;c;ranine pigments has been z'apo::*ted..

II TYFES uw”cwma PHTNALOGYANINE PIGMENTS

c:;pper phthalccyanine plgmonts may be clagssified on the basis
of theilr chlorins eom:eni:s, which vary from approximately O
about 5.8%:in the case of the commerclslly availsblo typea.i o
second basis For classificatiom 1s provided by crystal phase aon- :
siderations, 'Two erystal phases of copper phthalocyanins have been
recognized (5,4,5) the more stable phase belng ordinarily design~
ated as heta and the less stable phase as alpha. 4 classification
of the ususl coumereial types of copper phthalocyanine pigwents -
aveilable in t his country, on the basis of these considerations,
1s given in Tablo I. These pigwent types are the ones examined
with peference to erystal growth in typieal paint systems or paint
solventas. The designation "mono=chlor? pefers o a yroducht con=
taiping one chlorine stom per copper phthalocyanine molecule (G)
while tho "gemi=chlor® tyme contalns , on the average, one~half
atom of chlorine per copper phthaloo;yaaine uolecule s a product
containing sbout 4,47 chicrine is comnercially available and haa
been c‘esignai'ed in this roport by the term YIDY,

e chlorinatad blue pigment with ch‘! orine content of 5,87 or less,
which 1s the subject of this investigation, shouid noct be confusod .
with the highly chlorinated copper phthalocyanine green which con=
tains up to about 509 chlorins. he chlorine content of the pro= -
duets under consideration is considersbly lower; also the products
are sll blue and possess the same erystal stt’uctm"e as "chlorine=
free" copper phthalocyanine. In contrast to this, the highly

chlorinated pigment is geeen, and has an entiraly different cstta}.
st;ructure. . :

-
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Tablo I

o Crystal  Approx.
Samplo Type . Fuase B C1
MOD=1543, 3“5623 Aeld=Pasted, "ohlorine=Freol Alpha 03
ABT-207=D Tot 349 Solyvent~Ground, “Chlorine-Tree® Beta [+ 283
BI-172-D Lot 433 Acid-Pagted, "Seul-Chlor® .,Al;aha 269
PP~284=D SD=08165  Solvent=Grovnd, "IB® o S 4.4
HD=1156~ET Acid-rastoed, T gam S S 4eb
. UDDw1313 - . Aeid-?asted, "NMono=-Chlop® ® 5.8

I11 EXPI,BMAB: - 5
Throa seta oi‘ experivonts wore &esimd to cbperve the cryetal

@wthlbeiiav&ow of the types of co;apw phthalocyanine lisbed

in Teble €«

A. ‘:I" "

imnt :so. 2 _cmsmn GROWSH TN MINERAL SPIRITS

Some of each type of plgmni: was allewed tostsd in
wineral spirits at room tomperature. arsol? fHo. 2, a mineral
spirits purchased from Stmdard 011 Co. 0f Now Jersey was used,
Trom time o t;m o 8mall amounts of pigment were withdrawn and
obgerved by msum of the clectron microgscopo.

E!mmts Pop the oloetwon wleroscope wepe mado by rubbing
a fow drops of the slurry with a spatula md thimaning with wore -
winoral spirits untll g uniform dlspersion was o?btaimd. A drop

of this thimner dlapersion was then placed on a mounted preformed
"Pormvar’  £1lm, _ .

In those cases where a change was observed to have ~
wesnlted from the oxposwre, R=ray spectromeior records werse obtained
aftor Liltering off the mineral spirits snd alr drying the residus.
This was dome to observe any change incrystal phase that wmight
have occmed during the crystallization.

BD. Ixpopinent Ho,

2 CWYSTAL GROWPH T7 A TLACQUER VEHICLE

By ball mill grinding, typlcal lacquer enamels were
prepa?ed from the pigments ilisted in Tablo I with the exception
of the “mono=chlor? snd the acid=-pasted ¥IBY types. Tho lacquer

vehiclo is designated as KV-36 and its composition is outlined
below.

Lasquer Vohiclo RV=36

SCE=2570 -53.3;% Butyl Acetate =37 .0%
D1l butyl phthalate - o.o,': Toluol -35.,0%
Blown Castor 01l (Bakepr's #1E) = 2479 Ethyl Acetste «12,5%

T=3601 «38,7% Putyl Alcohol =12,0%
L L  Bthyl Alcohol (23A)~ 3.5%

DUP050068197
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&% A g:!.yceryl phthalate resin modified with a nen drying oil, See
Goneral Eleetricts catalogue cn Clyptal Alkyd Resins for nore
datailea speciﬁcati.ons. -

meation of Blua Iacauer

Plgment 3 ' ‘e €3 grons

Grinding Vehiclo : =362 graus

Thinning Vehicle Co L, =70 graws

Ball milil for ' - 72 hours

nda ”’hhming Vehicla =331 groms

Thinning Vehicle ,

1/4 sec. nitzeocellulosa - 14,978
(70# solids) ;

1/2 soc. nitrocenulosa  14,9%
: (7075 solias) = N

Te3601 . . Lod 70.2'#

This blue lacquar was placed in a canx with a tightly fitting cover
and stored in an oven at 50°C¢ (122°F), From tims to time portions
wors withdrawn and electron micrographs wore obtained. The mounts
were prepared by the following technique: & few dvops of the
lecquer worp thimned with a few drops of T-5601 and the mlxture

vas worked with a spatula on a suede finished "Cavrara” glass plate
unbll o unifepm dispersion was obtained., A drop of this dispersion
wag then placed on a glass microscope slide and smeared out with
another slidey the é&ried lacquer £ilm so produced was floated on
wvater md p&cked up By amounting sereen. In those cases where
appreciable crystal growth took place, some of the pigment was
extracted from the enamsl and x-ray spectrometer records were
obtained to obsez've any crystal phase change that might have
ogeurred, ¢ p&ﬁmm was romoved from the vehicle by thinning
with the “'bhiimev dosignated 73601 and centrifuging until most

of the pigment was thrown down, After decantation the pigment
was rosiurrled with more thinner and again contrifuged. The pigment
vas then vacuim deled at room temperature. Using this technigqus
gomo of the finepr particles remained suspendod, bub since the primax*'y
purpose was to ascertain 1f crystallization was accoupanied by & ‘
phase change, intorest was centered wmainly on the large crystal=
lites and’ tha logs of sowe of the fine particles wag in raality

an; advantage.

Ce E CRESTAL GROWPH IN AN ALRYD VERIGLE
Bsr ball m11l grinding, a typical alkyd onamol was

propared of the same pigments used for Lxpériment Ho., 2, The

alkyd resin used was a drying oill wodifled glyceryl phthalate,

 deslgnated as Glyptal 2453, Tho enamel has the following
compasition* T .

' '_"x*iment Hoe 3
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. Blus Alleyd Fnamol

Plgment ' ' = $54 prams
"Gls'pisal" 2453 ) =529 gpracs
Minoral Spirite (Varsol ,‘2) =25 epamg
Grind ~ 72 hours
Re&uce wlth CE=2458 =314 gramg

- From time to tiwe pwbions of the allkyd emmel were reomoved .
and electron micrographs were obtained. The disporsion was thin= =
ned for mounting by wixing 5 fov drops of theo enamel with a few
drops of xylol. The thinned mizbure was unlformly dispersed by
working with o spatula on o suede finished "Carrapa® glass plate. .

A drop oﬁ‘ the thimmsd onanel was then placed on mounted preformed
"Foz'mar" f‘ilm.» -

in those casas when pismnt was extmcted froa ths vehicle
for xz=ray diffractlion records, the exbraction was made by conbe=
trifuging the sluwrry twice with mineral spirlts, followed by a -
eontrifuging with s mixbure of equal parts of acetic acid,
othyl alcohol, and butyl acetate. The separation was difflicult anc‘{
novor somplets, but sni'f‘iciem;ly sood to optain maaningf‘ul zZ TRy
'diffmeticm racorda. .

D, L

Fow aimat tho fiz»su monm of aging of the lacquer and
aikyd emmela, tho cang wore penoved from. the oven every third day
and were shaken for 10 uimutes oa & paint’ "rejuvenator™ (manufactwee ;
by the Hirgole Pailnt Rejuvenabor: aoj, and thon replaced in tho
ovene This was dome to make sure no-settling to a haerd cake . -
occurveds . It was subseguently observed, however, that no hard o
vag Lormed oven when the eonawels were not shaken, so this practice:
was diaconbinuod. Pefore any cnamel was wif:hdram for tosting, the
can was placed on the "rejuvenatop" and was shaken for 10 minutos,
The conbents were thon inspected with the ald of a spatula to e .
agsured of good mﬁzos:'mity. Towards the latter part of the tims
series, when a teadency to skinning becows evident, any skin
progent was romoved by streining. Cood digpersion before saupl
vas dosirable because thesze magstone enawmels woro also extenc‘tea
with 910, and ememlned spectrophotometrically. A critical dlse

cussion df these specbrophobometric curves will be glven in t&m
second report of thils series,

v Tor oxperiments nurber 2 & 3 the toml aging time was one -
veare. Tor the alltyd sories, this total aging time was at a
tomperature of 50°C. Topy the lacquep gepl es, the ”sami-chlozo“
and the "IB? types were malntained at 50°C for 11 weeks and then
at pocm teuperabure for up to one yeare. For the “Cle=free alpha .
and beta phase types, the lacquers were maintained at 50°C for 7

weeks and thereaflter a‘a room temperatzmu up t0 a tobal tme of
ons year. \

-
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: After 7 weoks aging the oven tamperauwe was inadvertently
rolgoed for & short but uzzlmewn longth of time and the lacquep cms .
blew thelr tops losing varying amounts of thinmer. The logs im = o
thinner was edjusted by adding T=3601 in sufficient quantity to
bring the total sclids back to the original value of 87%.

Iv cmmz. cmm, CHARACTFAISTICS OF COPPUR PHWIALOCYANINE:

I"Ig. ' ‘1)11ustrates the axtrema crystal growth experiemed
by the ascidepasted Ychlorins<frese® type coppor phthalocyenine,
From o material for which no crystals can be seen initlally ab s
magnificabion of 35,000 dlameters, the materlal takes on a oE
completely cry ystalline appearance in thres days in wineral spiz'its.
A sinilor crys tallization takes place in the lacguer and alkyd - 1.
syatens al?nm;g}; the rate is slower in these medim. The longest =~
time interval shown for the figure 1s © weels but the cz*ystalline
anp@az’ance 3.5 t%xe samo afi‘-er one year aging. :

Thig' crfystallizatio& 1o aoeompanied by a cvyseallomaphie B
phage changes. Flg. 2 shows x-ray spectromster records of the o
pignent used in the 1acqaez- system, The phange in t&ze diffraction -
pattern, particularly st 20 values of 9.1° and 15,8° &s evidence
that @ phase chawge ‘has ocourrod.

Fﬂ.g. 3 shows 2y alpha phase ccmpez* nhthaiocyanim pi.gmen‘b
containing 2.9/ chlorine, It is anacldepasted product and is
raeforrod to as Yseaiechlor" copper phthalocyanine. Ib grows
crystals in all throe media but to a losser exbent than does
the comparsvle Ychlorine=frec” materiel, It shbould be pareieularly
nobed that the erystal habit is different in the lacquer than in
the alkyd systeme In the lacquer the crystals ere of a feather
nature and tend to aggregate into sheaf=like bundles. In the .
system the crystals are more block=lilko in hablt although there A
st1ll is a Tendency towards the aciounlar. Sinece the alkyd enamel
containg considorable mlneral spirits, it 1s not surprising to
dbgerve bthat the crystal habit in wineral spirits is about the
same as i the alkyd enamel., A further cbservation to make from
Fige 3 ia that in the cagse of the laeguer there is very little, if -
any, additional crysbtal growthalter 5 weelkss In the case of the
enamel, there ig sons ovidencc of conblnued crystal growth after
5 months. . It appears that crystallization is more »apld in the
lacguer systow and is complote in a anorte" length of time than .
in the alky& syai:em. _

Crysta? '"'owth of the "somiechlop™ type is »21lso agsociated -
with a phase change bub tho vhase change is far foom camplete.
Flz. 4 shows Jofinitoe gvidence of scms convorsion to the beta
phasgse after aging for one year. The transformatlion 1s more
_pronounced in the lacquer system thau in the alkyd systems It
is wost evident in atvaight mineral splrits, but in no case has
it approached the cowpletenecss of the transformation character~
istics of the alpha phase Ychlorine-free" pigzment,

DUP050068200
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7 T-®3TED CHLORINE FREE COPPER PHTHALOCYANINE
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{c) In Lacqua,.
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Figure 2
X-RAY SPECTROMETER RECORDS ILLUSTRATING PHASE CONVERSION

OF “CHLORINE~FREE" COPPER PHTHALOCYANINE

Acid-pasted Chlorine-free”
Copper Phthalocyanine
A lphc Phase

Acid-pasted ‘Chlerine-free”

{ Copper Phthalocyanine
In Lacquer 8 Wee
Beta Phase
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. Figure 3

P ELECTRON MICROGRAPHS OF AGID-PASTED "SEMI-CHLOR! (2,9% CHLORINE)

COV:PER PHTHALOCYANINE

.

|

.

(a) Untreated (b) In Mineral Spimts 5 Weeks
(¢) In Lacquer 5 Weeks (4) In Alkyd Enamel, 5 Months
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Figure 3 Gont'd .

ELECTRON MICROGRAPHS OF ACID-PASTED "SEMI~CHLOR" (2.9% GHLORINE)
COPPER PHTHALOCYANINE

Y' "..
' '

(o) In Lacquer 1 Year (£) In Alkya Enamel 1 Year

' Flgure 4
X-RAY SPECTROMETER RECORDS ILLUSTRATING PARTIAL PHASE CONVERSION

OF "SEMI-CHLOR" (2.9%)Cl) COPPER PHTHALOCYANINE

L Acid-pasted “Semi-chlor™
Copper Phthalocyonine 29%C0 _
Alpba Phase -

"Acta- pasted 5o
opper Finhqluyurln ﬁ-’w i3
In Lecquer One Yeor
‘lylu ud Bch Phasas

EAIEC i f
Aeu ted Slabolkf' 3
ime (23500
Inﬁlk)l!uwddu?.-r
m,n.um.){n.m

el

Pgt st=od, ey

33 30

.,‘,'.. - "-'
2 20
59 Values (llg

10
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In the case of the "LBY tyre pigments (chlorine content 4.4%
and alpha phase), It was obsorved that if the plgument was finished
by acid=pasting, far more crystal growth oceurrcd than 1f the pig-
.ment was Finished by solvent grinding. Flge. 5 shows this orysta ,
growing property of an acid=pasted product containing 4,47 chlorine,
flo lecquer or alkyd onamel of this type of "IB" pigment was studled.
That the crystal mrowth in wineral splrits is assoclated with a
partial phase tranasformation is shown iu Fige. 6 where the peal

characteristics of the beta phase at the 20 value of 9,2° is clearly -

evident for the soclvent exposed sample.

The solventeground type of "ILB" plpgment is also in the alpha
rhase, This plgment was cbserved in mlveral spirits, a R cquer
system, and an alkyd systow. Fige 7 shows that very little, if
any, cryastal growth ocours even after aglng for one ysar. An
occasional corystal dods wake ivs appearance but a typical non~- -

" eryatalline field is saown, No evidensce of any conversion to the
beta phase is showa by the z=-ray apactrometer records. Pig. 8 shows

records of enamels aged one year and there is no evidence of any

beta phase, ’ '

The alpha phase "monoe=chlor™ type is an acid=pasted CP0
with a chlorine. lovel of 5.8% and is the highest chlorine content
plpment studied. This pigment tends togrow & lacy type of 3
erystal in nlneral spirits, as shown in Flg, 9. At this chloprine
level, no phase change could be detecteds ig. 10 shows x-ray
spectrometer records lllustratling this point, :

Bo now leave the aipha phase products and consider & beta
phase copper phthalocyanine pigment. PFige 11 shows e "chlorine=
froe® igment, vhich differs from that of Fige. 1 in that 1t is in
the beat phase vheras the "shlorine~free™ pigment previcusly described
was in theo alpha phase. The crystals of this beta phase produch
show no evidence of crystal growth in any of the gystems durlng -
the period of study vhich covered & months for the wminerel spirits
and one yeay for the lacquer and alkyd enamel. The plguent initially
is shown %0 be crystalline in nature but these cryatals, or mere . -
1ikely crystal fraguments, do not show.any measureble growth., The
"atteompt falled to g ot a good dispersion for an electron micrograph
of the allkyd enavel afteraging cone year bubt the dispersion is goed
enoughh £o0 ovbsepve that the individual crystallites are still of about
the same silze, Far botter dispersion was obtained with the lacquer
and hore it was easy to see that no growth has cceurred,.

V CAUSE 07 CHYSTAL GROWIH®

The crystal growth which is observed "wi._thoer.’cain types of
copper phthalocyanine under tho aforemenbicned conditions 1s
apparently associated with the following factorss '

DUP050068205
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"LB" (4,4%C1l) COPPER PHTHALOCYANINE
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" X b g - ..r : Y »‘..'
(v) In Mineral Spirits 2 Weeks
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JTRATING PARTIAYL, PHASE CONVERSION
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Figure 7
ELECTRON MIQROGRAPHS OF SOLVENT-GROUND "LB" COPPER PHTHALOCYANINE (4.4%4C1)

| (b) In ﬁiﬁérai Sﬁiriﬁ:s 5 Months

{a) Untreated

3
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(d) In Alkyd Enamel 1 Year

(¢} In Lacquer 1 Year
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Figure 8

X~RAY SPECTROMETER RECORDS ILLUSTRATING STABILITY OF SOLVENT=-GROUND "LBY

COPrrR PHTHALOCYANINE (4.4%C1)

Solnm.,,.—m,,d ‘La- L
Copper Phthalocyanine (4%cl -
Asls” . 57

Alphn.,Phg},t

HE=S =

Solvent-ground “L8"
Coppar Phthalocyanine (.4%Cl}
In Lacquer OnaYaar

 Alpha Phaie

Solvent -ground "LB"
opper Phthalocyanine ba%cs)
In Alkyd Enamel Ona Year

L = R 'l'ggi,‘;:“, H
25 20 !
26 Values (°)
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Figure 9
ELECTRON MICROGRAPHS OFACID-PASTED "MONO-CHLOH! COPPER PHTHALOCYANINE (5.94C1)

gt ™

(5) a Minsral SairTes
] Figure 16 _. ‘
X-RAY SPECTROMETER RECORDS ILLUSTRATING STABILITY OF ACID=PASTED
“MONO-CHLOR" COPPER rHTHALOCYANINE (5.9%CL)

3 Actd- Past_ed “Mons-chlor”
Copper Phthaloeyanine (s3%cl)

Alpha Phase
-N——k' RN P

Acid- Pasted Mono-chlr” o=
= .Ccopp_n' P hthalocyanine (£9%01) £
=== Crystallized in Mineal Spirits
:?gifg:":'. B Alpha .Phuc F
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. ' Figure 11
ELECTRON WICROGAAPHS OF SOLVENT=-GROUND "CHLORINE FREE" COPPER PHTHALOCYANINE ’

b e e aoen e BT vt

. = .3@@
(a) Untreated

{d) In Alkyd Enamel 1 Year
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A transformation {rom the alpha phase to the more stable beta

. phase apparently brings about crystal growbth; a growbth in
particle size hag accoupanied the phase transfopmetion in all the -

inve.si;iﬁa‘hed cases, This effect is wmost pronounced with acid=-
pested Yehlorine-free® copper phthalooyanine, . With inereasing
chlorine content there ls apparently a decrsased tendency for btrans= -
formationt to the bota phase., "In the case of products containing -+
up to 4.4% chlopine, the esistence of the beta phase canstill be
established, but we have beon unable to establigh the oxistence -
of tho beta phase in ssmples of chlorine content as grest as 5.8%.
The docrease. in crystal g rowth tendeney on increasing the chlorinme”
content from 0,33 to 5,8% or more is belleved Lo be dus to the -
stabllizing effect of the chlorine on the alpha phase, Cbviously, -
12 the material is Initially in the bota phase ~ a3 Inthe case of .-
tho sample citod proviously = the force promoting such phasse R
transformation is lost,. " SR ) o

Bo CHYSPAL STRATS

- The hypothesils thal crystal strain a2lso contributes ¢to the -
tondency towards c»ystal growth 4is suggostoed by the fact that "IBY.
type CPC does not grow crystals if solvenbt=ground (Fig. 7), but doos’

grow crystals 1L acldepested (Flge. 5). It is roasonable to a

suppoge that erystallites formod suddonly through the rapid flood»

ing of a pulfuric acid solution would exist in a state of greater

Lot obrain than a product solvont-ground frow cruds CPC. AS

previously mentioned, the higher the chlorine content s the less

tendency thore 1s togrow orystals, bub oven with the “mono«chlopr®

type, which iz the highest percent chlorine type studled, the aeid= ..

pasted produot still grew a very lady type of crystal {Fig. 9).
iere agaln thls tendency t owards crystal growth 18 bellevod to
- be asgoclated with t hefuct that the product is acidepasted and

the crystallites nre in a condition of wsrain. Tho rolilef of this:
atrain through pocrystalllization cansa ccount for scms of the crystal
growth obgerved among gome CPC pigments, This wochanism of crystal
srowth has long boen recognlized ia the wmetallurgleal field but has
»eceived 1ittle attentlon in the fleld of organic chemigtrye

The erysbtal straln hypothesls stabed above 18 not o0 be.con=
fused with the woll recogniced tendency of large crystals to grow . .
at tho expense of the smell ones owing to the larger susface . ..
energy of the latter. Inths case of the particular systems under . °
examination: this factor does not apgeax» to bs very iuportant, For .
example, in the caso of the steble "LB" type plgmwent in which the . -
particles aye of size cowmparahle to the smallest which have beem - -
observad with copper phthalocyanine pigments, and with whichthis. .
influence wouldbe expected tu be operative, no appreciable crystal
growth 13 observed over a period of tne year, A
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’ ew of the tinctorial cham;es f;hat psn be expeci:ed with
eryotal grouth 1s a %oss in tinting strength. We have found that
the tinting strength of copper phthalocyanine pigments incrsases -
with decreasing particle size down to ¢ ho gmallest particls size R
which we have been able to obtaln. The particle sizo estimates .
were obtained through nitrogen adsorption mpasurewsats made -
aceowding 0. the method of Brunauer, Busett, and Teller (7). ‘I’hie
lcgs in tinting strength as-the avorage particle size increases 1s-
1llustrated in Table IT, These data wors derived from a gri B
study vhore the differcnt particle zizes wero obtained by different
degregs of gr:lndmg,. ?"his work was ;vepax'ted by B. EHe Pex»ki.ns 1:1 o
X485, :,.

That' an mcrease in particle size due to omm growth o
causes & 1oss in binving atz'engsh is very evident in the case of
tho "chlorine**free” alpha ase type of CPC, walch g rows crystals
yery vigorously ‘see Pige 1}e Thils strength loss will be i)l .
ustrated in the second report vhaich will deal with the speotra=
photomstric inberprobation of the changes occurring in these
cnamel systems. For this report 1t wlll suffice to say that tho
stpength loss inthls instance Is sufTlclent to reduse materially i
che value 01‘ ﬁaia type of pig;mnt for application in paint eystems. .

It w wmt"zy of note thah stmngth losa dne to erystal
growth of copper phithalocyanine 1s also observed in pigmented .

- Systems apart {rom the painb industry. For example,.it is very .
noticable  in the coloring of tramsparcnt vizzy‘* plastice whore -
erystal growth canb o casily demonstrated in a common plasticiser |
such as dioct:z;l phthalate, This ester 15 one that Veace (2) wo;.ld

classily as a’ "safe" 1e3., DOT crystal growing solvent,

i’loenulation or agglomeration of thoe pigment. particles plays
an important »ole in determining pigment gtrengihs . an increase
in flocculation causes a decresge in pigoent strength, In the case
of the pilgments uader oxaminatlon, flocculation seemed v o oceur o =
a lesser degree for tho "atrain free® solvent milled pigment than
for tnelr "stralned" acid=-pasted counterparts.. In the two baini:
systems studiad the degree of floceculstion appesred to be a: ’
complicated ranaticn of theage of the enamel so that this effect
tended to obacure the crystal grom:h affecta,s the changes in
flocculation aill be discussed in detaill in the secesnd report.
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Tablo 1T
- -, %hAvgs Particle Size
Supface Are& . {8ide of gquare cpogs=) Relative Tintins
Sq. lebters ver pram.  {section In miorons. J  Stre »
9841 o SR - S -.mo L |
FRE v’;': ' 60046 N I RN LLE IN 81 r SV i
0,225 BO T

*Ealeulated f*‘om the spacii‘ic surface ﬂata aasmﬂng crystallitas
of square cross~soction parallclepipeds, a Spe Gre of 1,54, md a
ratio of 1emgth o w:mth of 8¢ The equa%ion m glvan belawl o

z 23_

. ri’! = Side of square cross~section in microns

p = Spes:ifz.c gravity
A = Specific surface in sqzme metem por arsm
8 = Ratio of length to width '

SUMUARY ¢ -

1, The evidonce suggests that the tendency of copper
phthalocyanine to grow crystals in paint wedia i1s a consequence
of the tondenscy of the system to reach a lower enorgy lovel through
erystal phese transformation, and by rellef of crystal styain '
throuch recrystallizatlone.

2. Orystel swowth canbe minimized in any of tho following
woys:

i, Inerease uhe s zability of the alpha rhase through
the introduction of chlosins into the moleculs.

- Be In the cape of "chlorine~free" copper phthalocyanine,
vrepare the pigment In the form of the more stable
beta phase,.

¢+ Roduce the crystal strain by allowing a recrystall-
ization during plgment finishing, - 4

3e G‘o;)pe‘* phthalocyanine plgments which have been ﬁnishad i
in a “st:rain*free“ condition through solvent milling, and in -
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‘i.lg -

vhich x‘sha Phase stability has beon increased thru the introduction
of 4.4% chlorinie into the wolecule do not show crystal growth in
typleal paint systems. These conditiens are realized in oup
-735:-284~n type piguont. _

" 4 Beba phasa “chlorim"ﬁ'ee”, ,uoppar phthalocyenine pigmenbs o
(6o BT*QQ‘I-W are crystal stablo, i o

Se Cryatal growi:h 1s associated wi.th a loss in pimn'b strangth
and a change in hus (the largey the partiole sisze, the redder .the .
hue) but because of changes in dogres of floseulablon assoolated - -
with mony paint systems, one cannol attribute all strength ch.anges
to crystal prowthy: A8 €logdulation comes under better cont.rol, :
smystal growth offects will sssimo nwre 1mpo:z~‘hanca a8 & cause f.‘ox' ’
lma in pigment stz'eng‘sh. .
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