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_ Much of the early work on the finishing of FPhthalocyani:
by milling was done with chlorine«free CPC. In EN-W6.19 1t is
recognized that these samples are all greener than the zrwiom
standard (BT-172-D), but, with a few outstanding exceptions, they
were also weak., This weakness was attributed to erystal growth and
the greenness was not explained,.

Somewhat later, after solvent milling. operations were
fairly well established, a study of the effect of chlorine content
brought to attention the faect that solvent ground chlorine-free CPC
exhibited the greenest hus of any of the CFC pigments with a chlorine
content no more than that in monochloro CPC. This is in direet cone
tras:l 1t:o mgiag égelauwly red shade of the same pigment vhen acid-pasted |
0F sal’ dlled.

A crystal phase change was suspected and thoroughly confirmed
by X-ray studies, which are reported in KN-4S8e3, The typical red
shade acidepasted product has been called the alpha phase and the
green shade. solvent milled product has been called the beta phase.

In KN-48-3, 1t is stated that the small particle size material is
always in %he alpha phase and that the particle size is always larger
when the material is converted to the beta phase., However, it is
speculated that small particle size beta phase CPC should be a
desirable green shade blue pigment.

In this early work, the research efforts were directed toward
a red shade CPC and these reversions to an unusually green shade ware
considered undesirable., However, similar observations at Orchem had
attracted the attention of thelr Sales Group and, in turn, Plgments
Department Sales expressed interest in a very green CFC, especially
when it was demonstrated that it was crystal stabdle even though it
contained little chlorine.

This rh‘xtaort ‘covers laboratory and semi-works development
studies leading to the establishment of BT-297-D as a standard and
to its improvement thereafter. :

AND CORCLUSIONS

Chlorine~free CPCy when milled in acetone for a sufficlent
length of time, is completely converted to a small particle sige
beta phase CFC which is orystal stable thereafter. The strength
obtained i3 soiewhat. leas than that obtained with CPC-LB, but the
product 18, nevertheless, considered a valuadle pigment. This
toner has been standardized as BT-297-D under the name "Monastral®
811_13@ BG, and is now a standard pigment in cur line of "Menastral™
LOLOTS, . ’
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- The milling step results in two changes which oecur
simultaneously, but may differ in rate. One is particle size
reduction and {f:he other is a phase change. The phase trans-
formation seems to require considerable time for completions:
hence, a fairly long milling cycle. Efforts to speed up this
phase change with more active solvents have always resulted in
weakness. In like manner, treating agents have y ineffective
in improving the grinding efficiency. -

A later report on more recent work will show that some
improvement in strength and milling eycle has been accomplished
by using a different crude which is presumably all in the beta
phase:initially. )

UeSe 2,486,351, Wiswall « American Cysnamide, has product
claims to copper phthalocyanine in the beta phase, with particles
below 2 mierons in size, BT-207-D comes within this definition,
and a license agreement has, therefore, been negotiated with
American Cyanamide on all beta phase CPC.

The process of the Wiswall patent i3 quite different from
our solvent milling process. Also our process gives a pilgment
with a particle size in the range of 0,1 micron. Therefore, &
patent agplic&tion was filed on our behalf and ultimately issued
as U.B. 24556,726 (Lane). This covers the rhase change in
~ solvent ml1ling and has product claims similar to those of Wiswall,
except for the particle sive range of under 0,2 micron. N

8ince American Cyanamide also sells a beta rhase CPC
(Cyan Blue Toner.GT -3300) which substantially meets the particle
size restrictions of lane, attempts have bsen made to negotiate
more favorable terms under the Wiswall patent. To date, however,
these have been fruitless, largely because of a technicality in
which 1t appears that the samples of Cyan Blue GT available to us
have been deficlent in crystal stability.

Ho other aspect of this work is believed to be pstentable.

A few experiments recorded in N.B.1187 show the relatively
good strength and green hus of chlorine-free CPC when milled in
solvents such as uaaaro%ml or acetone. Similar observations
are recorded in N.B, 1251-%%, 56, 57, wherein solvent milling,
salt milling and acid~pasting were compared with both chlorine-
free and chlorine~containing CPC. The greemness of the solvent
milled chlorine~free CPC was -outstand;h;g, and it is commented -
on in KN-50-19, wherein it 1s recognized as the beta form.

(This report was written about three years after the work was
done, during which time the phase changes were recognized).
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Shortly after the start-up of the Newport plant in April,
1948, two samples of chlorine~free crude, ons steam distilled
and the other sulfated, were milled in acetons in the lsboratory.
Again the very green hue was evident and it was suggested as
beta crystal form. These samples wers gbout equal strength =
to the then current standard BT-172«D, but they wers weaker than
could be obtained from CPCLB, C

At about this same time Orchem obtained a similar product
by 8alt milling a chlorine-free crude in the presence of am
active solvent, such as xylene or "Perclene", and they submitted
it to us as a potentially new product for sale. Comparison with
our own solvent milled products of the same type demonstrated a
pronounced superiority in strength for the solvent milled product,
Based on this comparison, two charges of an Orchem erude was
milled in acetons in the Newark semi-works. These products were

shown to be in the beta phase and crystal stable by or,di,m,rg
accepted tests. (Apparently, all zgodmts of this wil

: stals on prolonzed ating in high boiling solvents such

as TCB). Although relatively good in strength, they ware still
inferior to the best lasboratory products from ﬁwport crudes,
and a third semi-works charge was made (S.¥.373) using Newport
sulfated crude. This product was established as a temporary
standard for BT-297-D and 1s still looked upon as the goal
standard for semieworks production,

A production campaign of 6 lots was made at Newport early
in March, 1949, with a 36 hour grinding cycle. Samples from
one mill charge were examined by X-ray for crystal phase with
the following results: '

Crude Lot 233 b
"6 hr. m'i;ll saﬁple

&

=

. " 1008

373 1008 |
It thus appeared that a 36 hour milling eycle was necessary for
complete phase converslon. ‘ ]

CEE

Lt 4

o
144
s2z=a2s
s 832

Attempts to speed up this phase conversion by the addition
of xylene or "Perclene” to the acetone have been unsnccessful and
have nearly always resulted in weakness. It was also demonstrated
that a small amount of TCB could cause weakness, Since the Orchem
crude had a strong ofdor of TCB, this was generally accepted as the
reason for its poor performance in solvent milling.
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When the various lois of the first plant campaign were
examined, it was found that the first lot was : t, red and
ntaimti an appreciable mtmt of chlarim. This € sized _
the importance of a thorough ol 3 remove all CPG-LB from
the crude n;rstm and from 113, simo the small amount
of chlorine~containing pim’t mma in the alpha phase. _

Studies with various solmta in the willing operation
dummm that aloahgls om :gra yoor sbzmtg for
ropoting vhase conversion, subs ally no conversion
runm in methanol. %hc other hand, even acetons falled
to gonvert a strong, aoid-putoa, alvba phass chlorine-free CPC
to the beta phase.

At one time thers seomed to be svidence that tho addition -
of HaCl to the acetone grind gave a st r:lm.' roduet, but the
good results were not consistent and th fication was
abandoned, m&as on extraction of ths erude also failed to
provide any cluss for improvement of the process.

Examination of les taken from the mills gave evidence
that there was considerable variation in behavior various
charges. during the millins. In some charges, there 1s a
relntivaly rapid development of strength uith 1ittle phase con-
version, followed by a slow phase conversion and some loss of
strmgtﬁ Other charges appear to carry on the phase conversion
and particle size reduction simmltaneously. It was also observed
that there was a wide variation in zho tinctorial properties of
the erude pigments made at Newport and in the Newark semi-works.
Some charges of crude were green in hue and relatively strong,
vhereas others wers weak and red. No good correlation between
the quality of the crudes and their behavior in the milling
operation was ever established conclusivelys but there was soms
evidence to support the thesis that the red, weak crudes gavs
the best final ucts and that the s:lmltmm phase conver-
sion and strength mlomt was to be preferred. Since no
means of control has been found, such a mclusmn would be
largely academic in any case.

Some evidence in kason Lnbmtory had indicated that
reducing agents Mb:!.t phu. aw, vhereas oxidising ageuts -
promote it. RBensaldehyd '2anic peroxides and nitrobente:
wore used in acetone g ; s hout any observed bene {ela
effect on the phase eonwuion.

nzoate as a treating sgent in the acam mu
1 bonnﬁt t it eoula not be | rie:
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o m{,"f chlorine~free synthesis
made in the semi-works primarily from the standpoint of yleld.

was

o pronounced quality differences could be accounted for by these

var.

lables. Increasing

80 as to reduce the over-all production rate.

Redther soa a erude in acetons prior to the mill
cycle, nox allwix?ot e ground pigment to stand in acetons

to steam 4istillat

of finished products was never satisfactorily resolved,
of lot S.W.
- several months standi

the mill load reduced the rate of milling,

%,

n, had any significant effect on quality.

One rather disturbing observation on the possible instability

_ , A container
9 (Orchem crude, milled at Newark) was found after
to ba stratified in color with a layer of

red shade material on top and the typical green shade beneath,

This had stood through a peried of
and it was feared that the beta

Exporiments with thi

ot weather and high humidity
hase material had reverted to
green shade material from this

same container and with other lots were never able to bring about
such a changes nor has it been observed with any other lot.
eonclusion was reached that thers nmust have been contaminstion
in this container, but this wes never proved conclusively.

The use of crude which had been spray dried and, hence, was
in the form of a very fine powﬂg;oil did not affect the course of

the milling operation in any si
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The studles reported herein are recorded in detail in the
following experiments:
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