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INTRGDUCT ION s

The fivst two reports in $hi
discuss the historical beeckground of
¢yanine plgmends es propesed In the P onhs ﬂ~3mrﬁmenh and coveyr the
first nine months of work an tha ru%nvm up o abont the daginning of
semi=works studies. A third resort (J Kaﬁ?aflﬁ covers obher sspecis of
the problenm %hrovgd $0 the end of 1947 and makes incidental menitlon of
the f{inishing smopqo This report will bs limifed %o studiss of finish-
ing "Honagstral® Fest Blue LB {4.0-4,.5% ¢ ‘a‘griwg introduced vig dechloros
phﬁhal.e acid in the synihesis) by nilling meahoﬁs and will cover the
period from ths begiuning of senierorks studiss {gbout August 1Ly 1946)
to the start up of the Wewport plani on April 1, 1948, Studies on
finishing Blue LB suboequam to the plant start up and on finishing
polychloro CPC Green will be covnred in separete ”&pOYﬁﬂo

{Se¢ KN=46-19 and Kif-46<55}
1 of Tlnidshing pb*halxc

SUMMARY AUD CONCLUS 1053

mmmmw S AR R A

The studies on finishing CPC~LB covered in this wrswort fail
logically into four divisions as followss

A, Millionz in hvdrocarbon solvents

Cominumc the studiss proported in Yﬁa46»559 senleworks
operatlion was started on a process irn which kerossnos web filter cake
or slurry from the reactor wes milled with more kerosens or mineral
. splrites in a vall mill. The process vas reasonably successfuvl es to
'g;lndingk but the problens ipvolved in separating the grourd pigment
from the solvent proved insurmouniteble. Therefore, the use of hydro-
carbon sclvents as grinding media was ultimately abapdoneco

Bo Milling in isovropanol

When it became eppsrent that a water miscible goivent
wag required to permit complete removal from the pigment pasie,
attevtzon was turned to the use of isopropanol as the grinding mad lume
Bueh a process was develoged in the laboratory, was carried to
feﬁsaﬂably successiul semi=works oporstion and vrovi&ed the basis for
plant design, #Host of the problems peculiar to oolvent grinding were
solved Quring this siudy, including:

1. The use of 1/8% bails in place of 1/2%; or larg er‘balls
originally centemplateds

2, The requirement for low residual kerossne consent of
the crude pigment, s

36 The demonstration of optlmum mill loading at a material/
void ratio of 1,5=1.6 and a pigment/liguid ratio of
about 0.075; 1.8, considerably less pigment and thinner
slurries thau contemplated In original plant plant design.

*The terms "milling" and "grinding® are used synonymously in this report

with reference to processes of finishing phtheloeyanines by mechanical
- reduction of particle size in contrast to the previously nown chemical
"method of "geid vastingW,
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No treating agents of cornsistent walue were found {or improving
the perforumance of grirds in igoepropanol.

During this psrlod the wproved technique of 1solaiting the
crude by sulfatlon was adopted, zud the improvements confirned on
feirly large scale grinds,

In spits of the many favorebdle aspsetsz of grinding 13 isopronanol,
attenpts to translate ths @foeess Into larger scale semi~vworks mills
proved disappointing with respact Lo wabe of g?i&ding and nitimate
strength. Thse troubles ssemed to De related ts the incomun ibility of
the residual kerosene in ths cruuc with the 91% isopropancli recoverable
by distillagtion. Attentlon was then turned to acetone as 2 golvent
readily recoverable in a purity with which kerogens 1s compatible.

Co Hillineg in Acstons.

Direct compar%sons cf acetone with 3$ propanocl gs the
grinding rediuvm demonstrated the supariority of the acetons end, with
ins use, satisfactory performence was, for the first time, schileved
in the large semi-works mills. Host of the variable data obtainmd
with isopreopenol were élreetly spplicable to the uvse of scetcns. The

. studies on mill loading were vepsated, resulting in the spscification
of somewhat thirner slurrigso In Spi%e of this, however, the cycle
was reduced and the strength increased so that zctusl proaac%io&

{in 1bs. per hovr) was raberislly iﬁcreasedg

Pliant Processes vers specified and placed in opergticn in
Lpril, 1948, and have been thoreughly justifled by sgucecessful operation
wlth onlv minor modifications for over two yeavs at capacitles egual to
or better than consemplated in design

D, Zrestment of Pimment afier Milling

Proce dures for extraction of the pligment after grinding were
not exhaustively studied and the operations specified wers Dased upon
rather arbitrary laboratory procadures involving a combinatlon of tradi-
tion from Orchem experience and expadiency In reducing seemingly excessive
times, These opsrations_probably dessrve more careful study.

The section on discussion of details includes a number of
- miscellansous observa tions not directly in the line of this andaavorn
The following deserve mention heres

- 1., The extreme greemnesy of chlorins-fres CPC when ground in

. solvents, as contrasted to the redness of the same plgment
. on acld pasting or salt milling. This was %traced to a new
erystal phase of distinctive properties and is the subject
of a separate report on "Monastral® Fast Blue BG»

20 The fact that crude pigments can bs ground in hydrocarbon
solvents or alkyd resin solutions to give pastes which can
be converted %o enamels of good strength and, usually, of
outstanding resistance to flocenlation,
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PATENT SITUATION

~ Solvent grinding as a method of finishing phthalocraning
plgmenys is congidered to b2 a naw and novel process and z patent .
application (Lane and Stratbton, case 1137-K) was filed carly in 1949,
The patent aspecis of ths new crystal form of chlorine=fres C20 ars
digecussed elsewhars.

o other patentable luprovemeints are bslleved to szist in
this work and no infringement of competitive patents iz known.
DISCUSSION OF DETAILS |

4o Hydrocarbon Sclvente

When report Ki=46-55 was wriltten in July, 1945, the preferred
process comprised grinding the plguent, preferably the Lerosens wetb
cake or slurry from the resctor in & ball mill ir either more kerosens
or mineral spirits, followed by removal of the solvent by steam dise
tillation§ and extraction of the resulting paste, Dry tonevs, considered
gt that time to be of excellent ¢urallty, were oblained in the laboratory.
Semi-works operetion wee started onm this process and some swratlent topers
wore mate by grinding the reeacior slurriss in adéitlonsl kercsene.
However, experience Gsmonstrated thet this process was defectiive in
several respects largely concernsé with the isolation of the plgment
sfter the ball mill operabtion was complete

In the flrst place, the process gave wide variations In quality
vhich were pevey completely explained, The stlzam distillsiion of the
kerogens, or other hydrecarbon, frowm the ground slurry proved %0 bse
slow and required an sxicessive amount of stean. The conditions shown
in the laboratory to be optimum resulisd in serious foaming whiech was
ultimately controlled to only a falr degrez by & comblnation of mechanical
end chemical varlables, Finally, and probably of most serious import
complete removal of kerosene was never achieved and it %ecame.apparea%
that radical changes in processes would be regulred to make many of the
lakes in our standard line and 1% seemed doubtful if water dispersibis
¢olors ecould he made at 231, Some of the work on this phase of the
problenr is given in mors detail in Ki-47-51, s

In view of these difficuitles and some very promising results
with weter miscible solvents, particularly isopropanol, it was decided
near Tthe end of 1946 to abancon the use of hydrocarbon solvents and to
concentrate on the ugse of lsoprossnol as the grinding liguid,
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B ¥Milling dn Isopecusnol
Phe esarlisr reports {(FH-45-1C and Ki-26-55) wrecord superimenis
on grinding in waler wmigelble golvenls including methanol, sthanol,
lsoprepancl and scstonse The lower boiling poinis with counsequent
increased fire hagards ag compared to kerosene and mineral spirits,
the consideradly higher costs end the extre opsrabions involved in
removing the kerossene used in the synthssis had millitated sgainst
gerious consideration of these solveuls es grivding medla, However,
as the serious problems In the removsl of hydrccarbons becsme apparent,
laboratory Investigation of water miscidble solvents wasszaln tndertaken.
For this work, lsopropanol was chosen over methanol because of lowar
toxiedty, over ethanol beceuse of ths fresdom from contrel problems
associated with the use of lerge amounis of ethenol, and over pcetone
because of hilgher boiling point end slightly lower cost. FExperimental
studiss were carried oni with both 997 Tszopropanol and 914 iscpropenol

which 1is the easily recoverable constent bolling mixture with water,
with the major work on the lalterv,

1

2

, In the early steges of the study of grinding in isopropanol,
the method of isclating the crude CPU-LB from the rpeactor siurry had-
not yet been firnly established end atiempls weve made to grind a press
caka containing roughly 65% solids {no% all CPC) and 35% kerosens.
&lthough fairly successiul with 995 isopropamol, a two-phass liquid
sysbem resvlited with 917 isopropsndol, the pigment going indtou ¢he phuse
containing the kerosensz. In any case, The kercsens In the finished
product posed the same problems sncounbsred on avtemptiaz to remove it
fron giurries ground in hydrocarboas. Somus dry crudes wave nade by
evzporating the kerosens from the Tilter cakes in a hizh Lewperature
oven and sueh ¢rude plguents were successfully ground in 91% isopropanol
sven though relatively large apountis cf ilmpuritles were present,
However, sxpsrience in the semieworks pointed toward s convenitional
steem distillation as the offTicicnt means of removing kerosens from
the reactor slurries. Since this was Tfollowed by filtration and drylng,
a2 relatively puve oxtracted crude decams avellable for grinding studles.
It was from such a cruds that the first really successful large scalse
laboratory griands (1.8 gallom mills) were mede in Wovember, 1946. The
vesulting products were about 15% asbrong snd slightly green ves BT=172-D,
the then sxisting Orchen stendard. The pastes were converted to YRamapo!
lakes approximating BP-173=D in strength but somewhat dull in hue.
Linoleum lakes {BP-283-D} were green in husg., Bl-220-D lakes showed
geceptable dispersion in waler and ascceptadle sirength, but wsre dark
in messtone and green in bint, :

Direct comparisone of grinding the same crude in beth kerosene
and lisopropanol demonstrated ummistakable superiority in the latter
(see Figure I) and the first sem’l-works grind in isopropancl was made
late in December, 1946, This grind was disappointing in the slow rate
cf strength develosment and in the failure to reach the sirength of
labhoratory grinds, These results were ultimately traced o two factors,
viz, ball size (1/2% bails in semi-works vs 1/8" balls in the laboratory)
and residual kerosene in the supposedly dry crude.
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Ball Size

The superiority of tha small bells wes demonstrated in the
laboratory mills (see FPigure I} aud various expedients wers tried to
eccomplish the ssme purpose in the larger mills. The addition of an
inorganle salt, such #s NesS0s, (1«2 parts per pound of CPC; greatly
lmproved the performance 0% 172" halls in the leboratory mills, but
. was uuch less successful in the semisworks and cgused severy forming
in the alcohol recovery stills & charge of worn balls aporoximating
1/4% diam. was obtained from one of the P&F plauts bub resnlisd in no
improvement over the 1/2% balls, PFinally, a source of low cost cast
steel shot designed for shot dlasting end approximating 1/8% in diam,
(though irregular in size and shaps) was locatad, This maderial,
known as "wheelsbrator' shot, wes succsssful ia lab, trials and the
first semi-works trial was wmade in the 25 gallon mill about April 1,
1947, 1%t was quickly shown that sirangth equal to BT-172-D was
attained in about 48 hours and that an vltimats sitrength shbont 20%
above this level could be reechad in about 90 hours.

Kerosers Content of Crude

Since the use of such smell balls in large mills was regarded
as highly unconventiongl, efforts were continued on means of using 1/2%
balls in the 279 gallon mill but proved uafruitful. During this period,
however, unexplainagble peculiarities in the behavior of some of the
batehes of cruce made in the senievorks lsd to the knowledge thet the
regldvel kerosene conteat of the supposedly dry crudes varied widely,
soms lots containing as high ss 5-8% kerosene and invariably showing
poor periormance in the mills. 4 drying study, relating tc the design
of plant drisrs, thus led %o the specificatlon of & drying Semperature
of 150°¢ §3000F§ and a maximmm kerossene content of 0,5% in the dry crude.

Use of Lreating Asents

It has heen obviocus from the early stages of the situdy of
milling phthalocyvanine pigments in ovganle solvenis that ths pignent
is severely flocculated in the grinding medium. Such conditlions ave
congidered to make for inefficient zgrinding, end sxiensive siforis have
been put foerth in the seavch for a treating.sgsnt which would lmprove
the efflciency of grinding. HMost agents tried with isopropancl showed
no benefit and some achtual harm s judged by rate of grinding and, in
many caseg, by ultimate strength, The only exceptlons Jjudged wor%hy
of semi-works trisl werc EP=189 {rno longer commercially availabls),
Petronate and Tetra-sodiws pyrophosphete {NagPp07} (Bee Figure II).
However, the semi-works trials were not promising. Petronebte caused
severe foaming in the recovery still and FagPu0yp gave very inconsistent
results even In the laboratorve. At hest, 1f promoted more rapid grind-
ing in the early stages, but tended to a slight sacrifice in ultimate
strength. In.short, no treating agent was found to be of clear value
in isopropanol grinding of CPC and none was adapted for use. Table I
in the appendix lists the agents tried and the general results,
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Use of NH4OH _in the Grinds

Coaventional ball mill operstion discourages the use of
steel balls in agueous liguids, particulerly in closed mills

bacause of corrosion and the possibilit

y of hydrogen‘liberationc

To avold such corrvoglon, the practice was adopted in the work with

isoprovancol of maintalining the contents
gmmonlacal By the addition of aquecus ¥
the study of the use of treating agents
from the standpoint of quality was ques
to be undesivable. It wgs first propos

of the mill rather strongly
40 to the charge. Durl

s the wilsdom of this practice
tloned and 1t was demonsirated
ed Yo substitute NaOE but this

was shown to be insoluble in isoprépenol, Finally, no significant
corrosion of the mill or ball charge in the sbsende of alkali was found

and its uss was abandoneds

Ovaiity of aroduet from Isouro

panol Hilling

f£s the study of grinding CPC la isopropanol p?oceededa it
became avident thalt the products obisined wers fer from perfection
as to guality. On the good side were to be found strepgth substantially
above any plgrents commsiclally ovelladble at that time, relatively good

texture, soft ioks and peint aill beses
Tlocculation in paint vehlclesoe On the
somewhat greerser than wae considered de

%

to duliness. A8 pointed oud in K¥-47-%

¢ and relative fresdom from

negetive side, one found a hus
sirable end a serious tendency
L, this greennsss ané dullness

*

were largely tiaced to the quality of ithe crude used.

salt milling
sources. Tha conclusilon was clear thati
cause gresnacss nor dullness, but thed
either sait mllling o® acid pasting in
efforts wers directed itovard imnproving
eliminating contamination with iron pht
from the rsactor slurry “theoaghthe sul

in this study a careful comparison of isvpropenol grinding
and aeid pasting was carvied out on crudes from ssverai

solvent milling 41d not per se
% was less effective than
purifying an impure crude, Thus,
the guality of the crude by
nalocyanine and by isolation
fation technigue describzsd ln

move detail I XNe47-51, %his techaigue was adgpied toward the end of

1947 and ths iwmprovzd typs of crude 1ik
plant becans evallable for experimental
" undsr optimum conditiocns by this proces
“Ranapo® Blug BP=173-D and fully egual

e that ultinately made in the
studiss. Laboratory preparations
s were actually on the red side of
in intensity, thovugh the semi-

works never guite equailed this qualitye

- Waith the proeesy for The crude
wee possible fo proceed with a detailed
in the bell willi,

%113 =peed wes nove or less L

of 70% of the critical speed (ithe speed

on relatively firm ground, it
sthudy of operating variables

xed and the conventional optimum
at which the palls are carried

arousxd the periphery of the mill) was sccepted with little study. Some
use of lower sweeds wes definitely unfevorablce.
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The ball chavge was investigated in 2 limited manmer over
the range from 305 to 50% of nominagl occupaney (gross volume of the
be¢ of balls). There was Littls choice in the range of 403 tc 50%
with poover resulis on either side, Host of the work at Wewerk was
done gt 40% ball leadipz znd that figure was specified for thoe plant
milis. &4fter plant stavrt-un, the bell loading was Increased o 505
in two mills with po conclusive evidence of advenbagos .

The most Importent varizdbles coneerned the ratio of »nigment
o grinding liguid (P/Va) and the ratio of totel mill loading {pigment
plus ligquid) to the wvoids in the ball charge (i/V). Thus, at an ¥/V
of 1.0 the ball charge is just covsersd, Obviousiy these %wa yariables
are inter-related and & ladder situdy was carrisd out in the vange of
/Y from 1,0 t0 4,0 and P/AVa from 0,03 to 0.,15. Curves and tables
sumparizing thig study {seez Table II and Filgurss V to VIII) are found
in the Appendix to this report, In general; the conclusion wes clear
that the highest strenzths were obtainsd at low li/V ratios and torard
the lower end of the P/ Ve range studied, However, when interpreted
in terms of rate of grinding (viz. 1bs, of pigmen% per hour of mill
operation) there wes a definite optimum at an %/V of about 1.5=L.6.
The optimum P/Ve was less clesr cub dbut wes spproximately 0.C7. It

was perhaps odd but wery fortunete thet the conditions thus specified
were almost exactly those artitrarily selected long before this study

for use in laboratvory grinds.

Seni=Works Exrverience with Isopronapol in Larse Miils.

et e

In splte of the fevorable experience with isopropanel in the
laboratory and in the 29 gallon ssmieworks mill, sttempts to duplicate
this experience in the larger semieworks mills (200 gal. and 278 gal.)
proved diseppointing both as fo cycle required and in ultimate sirength
resched, {onventional scale~up formnlas appeared to fail completely as
to the vredicted shorter cycle in the larger mills, Thils ralssd serious
guestions as to the capacity of the nlant mills alrsady nearing the
instellation stage, perticulerly as the Indicalted loading was apnroxis-
mately half thal contemplated in ithe original deslign. A caveful review
of all factors together with addiilonal ezperimental work, led to the
conclusion that at least some of the difficulty lay in the insvitable
slight amount of kerosens on the pigment particles and to insolublility
in the 91% isopropanol being used, Contributing to thils conclusion
was the rather clear evidence that pigments with kerosens content below
about 0.2% could be ground in isopropanol of 75%-80% concentration and
that pigments contaloning appreciably higher amounis of kerosene required
994 isopropanol for efficient grinds. Since 997 isopropanol is net
readily obtainable by vecovery in'a conventlonal still, the tse of
isopropanol as the grinding liquid thus fell into serious guestion.

C. Acetone Milling.

As noted above, acetone had been previously considered a5 a
grinding liquid but rejected in favor of isopropanol. However, the
serious deficilencies found to exist in the use of isopropanol brought
acetone back into the picture as a candidate., The DuPont Company has
extensive experience in handiing acetone and does not consider it
significantly more hazardous than isopropanol. In spite of a lower

-
-
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boiling point, it 1ls sald to have some polats in its favor, It is
readily recoverable by distillation ia purities up to 99,5% at which
point kercsene is completely miscible, Furthermore, it had alrgady
been shown {see KN=47-51} that zcstone had @otentiai advantages as a
grinding liguid,

With this beckground, ssricus studlies of milliing in acstone
were undertaken In December, 1947. 1In zeneral, acetone proved to
offer clear cut advantages 1n rate of grinding and, to a lesssr degree,
in ultimate strength {see Figure III) and, of particular importance,
to eliminate soms of ths difficultiiss resulting from residual kerosene
in the crndes. Calculations by the Desivn Division indicated that the
tecovery stills siready undsr construction in the Kewport plant could
be used with minor modifications to racover 987 acetone at an acceptable
rate, Highsr puritles, 1f needed, would seriously reduce capacity.
{Sece Figure IV for effect of purityl.

_ Studiss of the mill losding were repestad using commercisl
99.5% acetone and covering in more detail the renge of H/V 1.25 to 2,0
and P/Ve 0,03 %o 0.07. Curves snd tables are zpnepnded summarizing
these studies {sze Table Il and Figures IX tc XII. The optimum H/V
again was c¢close to 1.9 with reletively mimor differences up te M/V 2.0,
The optimun P/Ve, on the other hand, was sowewhatb lawer% around 0.05,
in spite of this the vale im 1lbs. per hour was about 25% higher than
with isopropancl and the ultimete sirength in 2 reasonable cyele was
about 54 greater.

The only avperent dravback o the use of aceltone was a substantial
increasec usage of soivent per 1b, of pigment due to {1) higher dilution
during grinding, and {2) use of acetone instead of water for flushing
the mill te avoid dilution by wabter Left la the mill. Careful calculations
indicated that the stills could handls the load and it was decided to
proceed 7ith nse of acetones in ths plant. This decisjion has bsen emply
justified iIn the successful operation of the plant for over two yearse
The stills with slight modiflcations have more than wet the original
astimates. -

D. Trestmgab of Pigment after Uillina

TARRI, b I v

1. Separaticn from zrianding licuid.

In all cases the grinding liquid has been vemoved by distillation
with open steam., During the period of grinding in hydrocarbon solvents,
various expedients were trisd to make ithe steam dlstlllation step more
successful, particularly to avold belling and {o promote contact of the
liguid and pigment with the waier and sisam, Fmulsifying agents in
strong alkaline solutions were more or less successful in the laboratory,
but caused foaming in the semi-works, The {inel process iavolved simply
2 mechaniezl emulsification by vigorous agitation. This is no longer of
interest in the problemo
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With both isopropanol and acetone, no serious atiempt has ever
been made in the laboratory to recover the solvents. It has been
removed by Ailution with water and distillation in a hood with open
steam, Recovery stllls in The seml-works and, later, in the plant
have operated as contemplated using both open stsam via spargers
and jacket heat om the still to give sither 917 isopropanol or 98%
(or better) scetone. In general, no chemical treatment has been
included at this point and no serious prohlems of corrosion or the
like have basn encountered.

2, Eatractlons

The Pigments Depariment inherited a tradition from Orchen
that all phihalocyanine pigments require both an acld and an alkaline,
preferably amoniacal, extractlon to be satisfactory for all uses.
o completely adequate studles of the required extraction procedurs
for CPC~LB hsve been wade to this date in the Pigments Department,
The extraction of the crude prior to grinding is in alkaline suspension
{actually smmoniacal dus to the urea decomposition produects present)
but is probably Inefficient because of kerossne present. It is certain
that there are copper salts and usuelly some iron salts present in the
product discharged from the ball miil. There is alsc the probadiiity
of some metallic iron resulting from the abrasion of the balls and not
rencved by the magnetic fllters. Accordingly an acld extraction 1s
indicated endé has alwsys been applied,

The choice betwsen ECL and H,S80, has never bezen clear cut as to
quality in the few trials made ané fias been resolved in favor of HoS04
as the less expensive and the more easily handled acid. Concentrations
in the renge of about 23 to 4% have Deen used, agsin without clear cub
evidence in supvori of any particular figure. The plant was designed
to uss 25 acid.

The Laboratory avrbitrarily selected and has continumed %o use a
30 min. period at the boil for the acid extraction, The semi-works
and plant have used longer periods, from l=2 nours, but the varlabls
has not been Tixed by siudy, '

The evidence supnoriing the need for an alkaline (ammoniacal)
extraction is conflicting. It was originally believed necessary to
neutralize any residual acid and to couplete the removal of cupric .
oxide not alwsys soluble in zcid, JAnalytical data indicate that ths
acid extraction is removing all the lonic copper and it is equally
c¢lear that ths filter cake following acid extraction can be washed
substantislly acid-free so that the obvious need for this oneration
disappears and a numker of plant chavges in which it wes omitted have
recently been made with no zpparent karime
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On the other side, it must bs noted that during the semi-works
operation preceding plant start-up, many samples were taken after
acld extraction and wers lnvariably weaker than the final samples,
Some recent semi-works samples have also shown this tendeney. To
avoid a separate operation, the laboratory arbitrarily substituted
an ammonle wash on the fumnel to replace the separate extraction on
all small sanmples. The wash water from this operation is always
colored yellow but the impurity has never been identified, Since
meny of the codes made at Hewark involve an adéitlonmal filtration,
it sesms highly probable that the alkaline extraction is unnecessary
and will vltimately bve eliminated from the plant procsdures,

3o Preparvation of lLakes

Although not dircetly related to the manufacture of the phthalow
cyanine colors as such, the preparation of the various lakes offered
for sale by Hewark has besn considered an essential part of the evalua-
tion of the colors made. MNo significant changes in any of these proe-
casses were nede during the period covered by thils revort, One new
lake was prepared comprising a 507 lake of CPC-LB on a substratum of
aluminum benzoate and was coded ABP-282-D. The process was a slmple
precipitation of the aluminum benzoste on the CPC, The process has
since been modified and perfected and is reporied elsewhere (EN-49-34),

In gzneral; one can say that CPC-L3 finished by solvent milling
exhibits, in the various lakss, the properties to be anticipated from
the proparties of the toner. [t is unfortunate and has been the
source of endless confusion that the toner available to the Pigments
Department as BT-172-D at the beginning of this work was inferior ia
both strengih and brighitness to the paste from which most of the lakes
had been made. Consequantly, the solvent ground CPC-LB has given toners
markedly superior in strength and brightness to BI=172=D, but has given
lakes barely equal and in some cases iuferior to the lakes heretofore
availabla,

B. liiscellansous Observations

1. Chlorine-Free CPC

During the period of this repcrt,a study on comparative methods
of Finishing phthalocyanine,mentioneé above, brought out the extrenme
greenness of chlorine-free CPC when ground in isopropanol from a stean
distilled crude. This greenness had been observed before bdut had
usually been sccompanied by serious meakness, In thls case, however,
the product was relatively strong snd bright. It was, at first, viewed
with little interest. but subsequent investlgation of the vnroperties of
such products attracted much attemtlon and demonstrated that 1t was a
new crystal form {called the beta crystal form} of quite umnexpected
erystal stability. This product has subsequently been developed and is
being sold under the name “Monastral® Fast Blue BG. It will be the
subject of a separate reporis A
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2. Grindinz Crude Pigments in Paint Systems

| In 2 preliminar y consideration of the patent aspects of solvent
nilling, pastes ground in mineral spirits were diluted with alkyd
resin to snamel consistency and comparsd with similar pestes made by
grinding the crudes direcily into paint venicles. Surprisingly, crudes
undey these conditions raiurned ensmel strengths substantlelly equal to
that obtained with finished plgments. There was also s surprisingly
increased rssistancs to flocculatlon but a tendency to greenness and
dullness, The possibility of utilizing crude CPC in paint has not been
wldely explored, but has heen confirmed to some extent by work of P&F.
When sulfated crudes of higher purity bYacame available§ brighter enamels
were obtainsd but thers was considsrably more flocculation. 4 conclu~
sion was finally reached with respsel 1o flocenlation which has not yet
been contradicted, nor fully ewxplainsed. It is that the most flocecula-
tion resistan® znemels of unitrgated CPC ere oblsined by grinding
relatively Impurs crucdes in psint venicles, The enamely are,; however
dull., Any steps which Iimprove the drizhinsss of the enamels result in
more flocculztion until ove reaches the highly purified acid pasted CPC
which, in uvntrested form, ls the worsi of the wvarious known forms of CPC
in floeculation: ’

3. Boft Texture Pisments.

During the period covered im this repori relatively 1lltile work
was done cn tveatments for improving toxturs of the CPC pigrments. Soue
attenpts tc vse the piroeesses previously used by Orchen with acild pasted
pigments net with only moderste success, Ireatmenis are not reguired
with solvent ground pigments, as they are with acid pasted pignsnts, to
obtain full sirength; but some luprovements in working propsrties are
reguired and have beei: effectsd in lataer studies.

REFERENCES 5

f‘ci

Tha experimental detalls of the work covered in this report are
recorded in the Tollowing notebookss

WeBo 1206 Bxpt. 59 7

1229

1251

1262

1275 Expis. 1=-49
1270 '

12886 Expts, leld

It should be noted thet the resulbs on mill loading coversd in
notebooks 1270 and 1286 together with wany of the curves and tables
presented herewith were obbtained by ¥r. J. S, Stage who is no longer
connected with the DuPont Company. It is included in this report since
it was done in close cooperation with the writer and has not been
reported in Getail elscwhere.
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A, Thgse which offsred some evidange

LEEBIDIN
"y A
TABLE L

agents tried in grinds

Tatra sodivm nyrophosphate
Disodinm »hosohate
1#P-189

witn lsopropanol.

0L yatus.

Petronate {particularly in dilube isonropanol) .

2. which geve no eviden

id nom appear harmful.

Sodiun sullete {enhydrcus}
Sodium wetrs borate
Anmoniuvm Maphthenate
Agrosol OT

Alksnol B

Cavrolactanm

DuPonol €

DuPonol WA

Glyceryl Salicylate
Victawed 312

 aRents which svvesrad hammful,

Caustic Soda {(Na0H}
derosol C 6%

Alkanol WXE

Alkaterge C

fmmonium Ricinoleate
dmgoniuvi Styrens laleamate
Arsononyx 00

Arasen HT

Armid HT

Arasel HID

Benzoic Aeid

Blancol

Cation fActive Compound D
O-chlor benzolc acid

CPC Sulfonate

Diethylene Glycol Honostearats
Diglycol Stearate

Fizanol

Glyceryl Honoepcate

gg..of luvrover

nent but which

Glycoryl Moao“ﬂviaolsatﬁ
Glyeeryl lloncstearate
G=1209

fgepal CA Exiras

Ligsapol IS _
Oleic Acid !
Ortholeum 162 “

Pars Soap _ .
Polybenszyl sodlum sulfonate
Propylene glycol monostearats
boya Lecithin

Span 20

8P=717

TEA oleate

Tetradecylamine Acetate
Triton W-100

Yriton 770

Victamine D
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Grams of pigzment per hour in 1.8 gallon mills to strength level indicated,

W/ Str. vs — eV Dy vOlo) — . _
by . ¥ole. Bl=172=D 0-030 0,040 Q- 050 0,075 0,100 0,125 0,150
1.0 1105 Str. 3032 5,10 5.79 5.67 5,85
—rs - 1?{)&3 'b.l. 9, ot o vt . 10@9 o 3‘065 1076 . 1077 ; 1083

105 1103 Str. | 5.19  6.67 5.98 3.45 2.34
_— L;-{)Z Sw“o . - ‘ . ;_9?9_ 3.095 }3074 - =
2.5 1107 Str. 3.27  4.38 4,31  3.32
BURROURRRO 830 4 -1 o e e ot mee e
4.0 i&.’}.";};% Stre 2,82 4,28 4,22 4,70
1207 847, - -3 -
1N ACETONE
H/v 8tr. ve . EfVe (by yol. 3. I
“‘X VOlo BT 122“‘9 0003 0o 04 QDGS Q C’ 0_@07 0008 ‘”Q G9 M
1.25 145% 3:45 5,22 €17 6,98 7.3% 7.87 B.30 5.90
_ 3243 Tedl 228 230 2,25 2:02 167 YodA 1,42
1.56 1154 9.93 12,13 14,08 15.77 16468 14,18 #.17
- 1248 .. 2.48 2,79 2,60 2.63 2,14 1,42
1575 l?,f;f; ‘;7,,!5,3 8996 3.092@ Jo.g OGQ 110’4
. 5248 2.33. . 2:64 _ 2.66 2,26 ,
2.6 115% 8210 9,55 100,42 11,311 -
Tonh 25 383 238 .
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