
A
t ' 

S
&

-!
 ?

 '

?-

E. I. DU PONT DE NEMOURS & COMPANY 
KREBS PIGMENTS DEPARTMENT 

256 VANDERPOOL STREET 

NEWARK, NEW JERSEY

Serial No. KN-50-19 

Copy No. 4

^ V. Chalupski - Plant Files

tt* JAOCSCX LABUnn—

Fll£ ROOM

NEWARK PLANT 

PIGMENT COLOR RESEARCH REPORT 

Progress Report

THE FINISHING OF PHTHALOCYANINE PIGMENTS III 
MMONASTRAL« FAST BLUE LB

Period Covered
August 1, 1946 to April 1, 1948

FILE: 223.41

DATE: 8/31/50

1

NJ 3707



SERIAL IfO. fflf-50-I9 

Copy lo<

Copy to*

1 - numerical File
2 - Research Office (223,41)
3 *>• Library File (223«4X)
4 ?o Chalutps'Jsi *» Pleat Files
5 » D, Bt. Xiiliaa, lawarlr
6 » J« Ho Cooper5 81
7 - P» B* Sraha®» Newport
8 ■ = Ho So Schroecier5 Jackson Lab®
9 Extra 

1G - Extra 
11 = Extra

KBIAHIt PLUS •

PIGNUT COLOR RESEARCH REPORT 

Progress Report

TITLE? TEE FINISHING OF PHTHALOCXUIS3 PIGMENTS III
«MOHASTRALs» FAST BLUE LB

August X. 1946 to April lj '1948.

CHARGE* A-51-C-229

APPRO?©) Mi J0 H, Cooper

DATE SUBMITTED 

DATS ISSUED? 8/31/50

DUP050068350



TABLE OF CONTBITS

Introduction

Summary & Conclusions

Milling in Hydrocarbon Solvents

Milling in Isopropanol

Iffeet of Ball Size

Effect of Kerosene in Crude

?Ji3 3 of Treating Agents

Mill Loading in Is opr op and

Milling in Acetone 

Mill Loading in Acetone

Bsitraet ion 8 tud ies

Hilling Chlorine-Free CPC

Paae e

1

1

3

4

5

5 '

$ and Table 1

Table II

Figures i to VIII 

? 

a
Table II

Figures IX to XII

9

10

DUP050068351



mmmm*

The first two reports is. this series (See KX~4&-19 and XN-46-55) 
discuss the historical baekfround of the p?»Eea of finishing phthelo- 
cyanine pigments as proposed ip the Pigsismts Department m& cover the 
first nine months of work dn the problem up to about the beginning of 
semi-works studies® A third report (Klf«47;~51) covers other aspects of 
the problem through to the end of 1947 and makes Incidental mention of 
the finishing steps* this report will be limited to studies of finish* 
ing "Monastral" Fast Blue X»B -<4o0»4*5$ chlorine introduced via 4-ehloro- 
phthalic acid in the synthesis) by milling methods and will coyer the 
period from the beginning of seai«works studies (about August 1, 1946} 
to the start up of the Newport plant on April I:., 1948* Studies on 
finishing Blue LB -subsequent to the plant start’up and oa finishing 
polychloro CPC Breen will be covered in separate reports*

The studies on finishing CH5-L8 covered in this report fall 
logically into four divisions as followss

Continuing the studies reported in k n-46-55, semi-works 
operation was started on a process in which kerosene wet filter cake 
or slurry from the reactor was milled with more kerosene or mineral 
spirits in a ball mill* The process was reasonably successful as to 
grinding, but the problems involved in separating the ground pigment 
from the solvent proved insurmountable * Therefore, the use of hydro­
carbon solvents as grinding media was ultimately abandoned*

When it became apparent that a water miscible solvent 
was required to permit complete removal from the pigment paste, 
attention was turned to the use of IsopropanoX as the grinding medium* 
Such a process was developed in the laboratory, was carried to 
reasonably successful semi-works operation and provided the basin for 
plant design* Most of the problems peculiar to solvent grinding were 
solved during this study* including*

lo The use of 1/8* balls in place of 1/2"* or larger balls 
originally contemplated*

2* The requirement for low residual kerosene content of 
the crude pigment0

3* The demonstration of optimum mill loading at a material/ 
void ratio of 1*J*-1*6 and a pigment/liquid ratio of 
about 0*075? ioSo considerably less pigment and thinner 
slurries than contemplated in original plant plant design*

*The terms "milling" and "grinding" are used synonymously in this report 
with reference to processes of finishing phth&locyanines by mechanical , 
reduction of particle size in contrast to the previously known chemical 
method of '""acid pasting"*
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Ho treating agents of consistent value were found for Improving 
the performance of grinds in isopropanol#

During this period the improved technique of Isolating the 
crude by sulfation was adopted g and the improvements confirmed on 
fairly large scale grinds*

In spite of the'mangr favorable aspects of grinding la isopropanol 
attempts to translate the process into larger .scale serai-works mills 
proved disappointing with respect to rate of grinding and ultimate 
strength* The troubles seemed to he related to the incompatibility of 
the residual kerosene in the crudes with the 91$ isopropanol recoverable 
by distillation* Attention was then turned to acetone as a solvent 
readily recoverable in a purity with which kerosene is compatible*

C* imiag,„in..„4aiton;^

Direct comparisons of acetone with isopropanol as the 
grinding medium demonstrated the superiority of the acetone end, with 
its use* satisfactory performance was, for the first time, achieved 
in the large semi-works mills# Most of the variable data obtained . 
with isopropanol were directly applicable to the use of acetone# The 
studies on mill loading were repeated, resulting in the specification 
of somewhat thinner slurries. In spite of this, however, the cycle 
was reduced and the strength increased so that actual production 
(in lbs* per hour) was materially .Increased*

Plant processes vers specified and placed in operation in 
April, 1948, and have been thoroughly justified by successful operation 
with only minor modifications for over two years ©t capacities equal to 
or better than contemplated in design#

Procedures for extraction of the pigment after grinding were 
not exhaustively studied and the operations specified were based upon 
rather arbitrary laboratory procedures involving a combination of tradi­
tion from Orchem experience and expediency in reducing seemingly excessive 
times. These operations probably deserve more careful study*

The section on discussion of details includes a number of 
miscellaneous observations not directly in the line of this endeavor#
The following deserve mention heres

1. The extreme greenness of chlorine-free CPC when ground in 
solvents, ©s contrasted to the redress of the same pigment 
on acid pasting or salt milling.. This was traced to a new 
crystal phase of distinctive properties and is the subject 
of a separate report on "Monas tra!4’ Fast Blue BG*

2c The fact that crude pigments can be ground in hydrocarbon 
solvents or alkyd resin solutions to give pastes which can 
be converted to enamels of good strength and, usually, of 
outstanding resistance to flocculation#
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Solvent grinding as a method of finishing phthaloeyanlae 
pigments is considered to be -a new and novel process and a patent 
application (Lane and Stratton, case 1137-K) was filed early la 194fo 
The patent aspects of the new crystal fora of chlorine-free' OKS are 
discussed elsewhere0

r>

Mo other patentable improvements are believed to exist in 
this work and no infringement of competitive patents is knom*

A« lyd.rpcarbqn.jolyen.t0,,,,

When report Kl-46-55 wae written in July, 1946, the preferred 
process comprised grinding the pigment, preferably the kerosene wet 
cake or slurry from the. reactor in a ball mill in either acre kerosene 
or mineral spirits, followed by removal of the solvent by steam dis— 
tillation- and extraction of the resulting paste* Dry toners, considered 
at that time to be of -excellent quality, were obtained .in th* ’ laboratory* 
Semi-works operation was started on this process and some s&wsileat toners 
were made by grinding the reactor slurries in additional kerosene*
However, experience demonstrated that this process was defective in 
several respects largely concerned with the isolation of the pigment 
after the ball mill operation was completes,

In the first place, the process gave wide variations in quality 
which were never completely explained* The sts&m distillation of the 
kerosene, or other hydrocarbon, from the ground slurry proved to be 
slow and required an excessive amount of steam* The conditions shown 
in the laboratory to be optimum resulted in serious foaming which was 
ultimately controlled to only a fair degree by a combination of mechanical 
and chemical variables? Finally, and probably of most serious import, 
complete removal of kerosene was never achieved and it became apparent 
that radical changes in processes would be required to make many of the 
lakes in our standard line and it seemed doubtful if water dispersible 
colors could be made at alio Some of the work on this phase of the 
problem is given in mors detail in .KH.-47-51*

In view of these difficulties and some very promising results 
with water miscible solvents, particularly isopropanol, it was decided 
near the end of 1946 to abandon the use of hydrocarbon solvents and to 
concentrate on the use of isopropanol as the grinding liquid*
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She earlier reports (UI~4'6»X$ and KB-46"5‘5) record experiments 
on grlading in water miscible solvents including methanol, -ethanol, 
isopropanol and acetone* The lower boiling points with consequent 
increased fire ha.aar.ds as compared to kerosene and mineral spirits, 
the considerably higher costs end the -extra operations involved In 
removing the kerosene used in the -synthesis had militated against 
serious consideration of these solvents as grinding media* However, 
as the serious problems in the removal of hydrocarbons beesms apparent, 
laboratory investigation of water miscible solvents was again undertaken* 
For this work, isopropanol was chosen over methanol because of lower 
toxicity* over ethanol because of the freedom from -control problems 
associated with the use of large amounts of ethanol}, and over acetone 
because of higher boiling point and slightly lower cost* Experimental 
•studies were carried out with both 99$ ^soprop&nol and 91$ isopropanol 
which is the easily recoverable constant boiling mixture with water, 
with the ma3or work on the latter*

in the early stages of the study of grinding in isopropanol-, 
the method of isolating the crude GPC-LB from the reactor slurry had- 
not yet been firmly established and attempts were made to grind a press 
cake containing roughly 65$ solids (not all CPC) and 35$ kerosene* 
Although fairly successful with 99$ isopropanol, a two*»phaso liquid 
system resulted with 91$ isopr©panel* the pigment going Into the phase 
containing the kerosene* In any case, the kerosene la the finished 
product posed the same problems encountered on attempting to remove it 
from slurries ground in hydrocarbons* Some dry crudes were made by 
evaporating the kerosene from the .filter cakes in a high temperature 
oven and such crude pigments were successfully ground in 91$ isopropanol 
even though relatively large amounts of impurities ware present*
However, experience In the se»i«works pointed toward a conventional 
steam distillation as the efficient .means of removing kerosene from 
the reactor slurries# Since this was followed by filtration and drying, 
a relatively pure extracted crude became available for grinding studies# 
It was from such a crude that the f irst really successful large' scale 
laboratory grinds (1*8 gallon mills) were made in November, 1946* She 
resulting products wore about 15$ strong and slightly green vs BT-I72-D, 
the then existing Orchem standard# Th© pastes were converted to "Bamapo” 
lakes approximating B?~X73°1D in strength but somewhat dull in hue* 
linoleum lakes (BP-263-D) were green in hue* BL-220-B lakes showed 
acceptable dispersion in water and acceptable strength, but were dark 
in masstone and green in tint*

Direct comparisons of grinding the same crude in both kerosene 
and isopropanol demonstrated unmistakable superiority in the latter 
(see Figure I) and the first semi-works grind in isopropanol was 'made 
late In December, 1946* Ibis grind was disappointing in the slow rate 
of strength development and in the failure to reach the strength of 
laboratory grinds# These results were ultimately traced to two factors, 
vis* ball size (l/2,! balls in serai-works vs l/8;l balls la the laboratory) 
and residual kerosene in the supposedly dry crude#
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The superiority of the small halls was demonstrated in the 
laboratory mill's .(see Figure X) and various expedients were tried to 
accomplish the same purpose in the larger mills# The addition of an 
inorganic salt, such as EE0SQ4, 0.-2 parts per pound of CPC) greatly 
improved the performance or 1 /2n halls in the .laboratory mills, but 
was much less successful in the semi-works and caused severe forming 
in the alcohol recovery still# A charge of worn balls approximating 
1/4’* dlam. was obtained from one of the MF plants but resulted in no 
improvement over the l/2?? balls* Finally, a source of low cost cast 
steel shot designed for shot blasting and approximating .1/8** In dlam. 
(though irregular .in size and shape) was 'locatedo This material, 
known as "whaelahrator1’ shot, was successful in lab* trials and the 
first semi-works trial was made in the 25 gallon mill about April 1,
X947o It was quickly shown that strength equal to BT~X72-D was 
attained in about 40 hours and that an ultimate strength about 20# 
above this level could be reached in about 90 hours#

Since the use of such small balls in large mills was regarded 
as highly unconventional, efforts were continued on means of using 1/2* 
balls in the 275 gallon mill but proved unfruitful# During this period, 
however, unexplainable peculiarities in the behavior of some of the 
batches of crude made .in the semi-works led to the knowledge that the 
residual kerosene content of the supposedly dry crudes varied widely, 
some lots containing as high as -5-8# kerosene and invariably showing 
poor performance in the mills. A drying study, relating to the design 
of plant driers, thus led to the specification of a drying temperature 
of 150°C  (300®F) and a maximum kerosene content of Q#5$ in the dry crude#

it has been obvious from the early stages of the study of 
milling phthalocyanine pigments in organic solvents that the pigment 
is severely flocculated in the grinding medium# Such conditions are 
considered to make for inefficient grinding, and extensive efforts have 
been put forth in. the search for a treating.agent which would improve 
the efficiency of grinding. Most agents tried with isopropanol showed 
no benefit and some actual harm as judged by rate of grinding and. in 
many cases, by ultimate strength. The only exceptions judged worthy 
of semi-works trial were .MP-18-9 (no longer commercially available), 
Petromate and Tetra-sodium pyrophosphate (See Figure II)#
However, the semi-works trials were not promising. Petronete caused 
severe foaming in the recovery still and gave very inconsistent
results even in the laboratory# At best, it 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 adopted for use. Table I 
in the appendix lists the agents tried and the general results#
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Conventional ball mill operation discourages the use of 
steel halls in aqueous liquids, particularly in closed mills, 
because of corrosion and the possibility of hydrogen liberation*
To avoid such corrosion, the practice was adopted in the work with 
isopropanol of maintaining the contents of the mill rather strongly 
ainmo.nia.cal by the addition of aqueous IIH4.OH to the charge. During 
the study of the use of treating agents., the wisdom of this practice 
from the standpoint of quality was questioned and it was demonstrated 
to be undesirable. It was first proposed to substitute HaOfi but this 
was shows to be insoluble in isopropanol* Finally, no significant 
corrosion of the mill or ball charge in the absence of alkali was found 
and its use was abandoned*

3a«)U3guag.

&s the study of grinding CFO in isopropanol proceeded, it 
became evident that the products'obtained were far from perfection 
as to qualityo On the good side were to be found strength substantially 
above any pigments commercially available at that time, relatively good 
texture, soft inks and paint mill bases, and relative freedom from 
flocculation in paint vehicles* On the negative side, one found a hue 
somewhat greener than was considered desirable and a serious tendency 
to dullness * As pointed out in K|MI7~^X, this greenness and dullness 
were largely tf&ced to the quality of the crude used*

in this study a careful comparison of isopropanol grinding, 
salt milling and acid pasting was carried out on crudes from several 
sourceso The conclusion was clear that solvent milling did not per »e 
cause greenness nor dullness, but that it was less effective than 
either salt milling or acid pasting la purifying an impure crude* Thus, 
•efforts were directed toward improving the quality of the crude by 
eliminating contamination with iron pithalocyanias and by isolation 
from the reactor slurry tthroughths sulfation technique described la 
more detail M I05<»47«51* This technique was adopted toward the end of 
1947 end the improved type of crude like that ultimately made in the 
plant became available for experimental studies* Laboratory preparations 
under optimum conditions by this process were actually on the red side of 
*Hamapo** Blue BF-173"® and fully equal in intensity, though the seal*, 
works' never quite equalled this quality*

. tfith the process for the crude on relatively firm ground, it 
was possible to proceed with a detailed study of operating variables 
in the ball mill*

Mill speed was more or less fixed and the conventional optimum 
of 70% of the critical speed (the speed at which the #alls are carried 
around the periphery of the mill) was accepted 'with little study* Seme 
use of lover speeds' was definitely unfavorable*
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the ball charge was Investigated ia a limited manner over 
the range from 30# to 60$ of nominal occupancy (gross volume of the 
bed of balls). There was little choice in the range of 40/ to 5Q% 
with poorer results on either side. Host of the work at 'Kewsrk was 
done at 40$ ball loading and that figure was specified for the plant 
mills 0 After plant start-up, the ball loading was increased to' 50/ 
in two mills with no conclusive evidence of advantage.

The most important variables concerned the ratio of oigraent 
to grinding liquid (P/Vo) and the ratio of total mill loading (pigment 
plus liquid) to the voids in the ball charge Thus, at an M/¥
of 1.0 the ball charge is just covered. Obviously these two variables 
are inter-related and a ladder study was carried out in the range of 
M/¥ from 1.0 to 4.0 and P/.7a from 0.03 to 0.15» Curves and tables 
summarising this study (see Table IT and Figures 'V to VIII) are found 
In the Appendix to this report. In general, the conclusion was clear

strengths were obtained at low U/V ratios and toward 
the P/Ve range studied. However, when interpreted 
of grinding {vis© lbs. of pigment par hour of mill 
was a definite optimum at an H/V of about 1.5-1.6. 
was less clear cut but was approximately 0,07. It 

but very fortunate that the conditions thus specified

that the highest 
the lower end of 
in terms of rate 
operation) there 
The optimum.P/Ve 
was perhaps odd
were almost exactly those arbitrarily selected long before this study 
for use in laboratory grinds.

j^ompBjpp^ ixi ©

In spite of the favorable experience with isopropanol in the 
laboratory and in the 25 galloft semi-works .mill, attempts'to duplicate 
this experience in the larger semi-works mills (200 gal., and 278 gal.) 
proved disappointing both as to cycle required and in ultimate strength 
reached, Conventional scale-up formulas appeared to fail completely as
to the predicted shorter cycle in the larger mills © This raised serious
questions as to the capacity of the plant mills already nearing the 
installation stage, particularly as the indicated loading was approxi­
mately half that contemplated in the original design. A careful review 
of all factors together with additional experimental work, led to the 
conclusion that at least some of the difficulty lay in the inevitable 
slight amount of kerosene on the pigment particles and to insolubility 
in the 91% isopropanol being used. Contributing to this conclusion 
was the rather clear evidence that pigments with kerosene content below 
about 0,2/2 could be ground in isopropanol of 75/-80/ concentration and 
that pigments containing appreciably higher amounts of kerosene required 
99/ isopropanol for efficient grinds. Since 99/ isopropanol is not 
readily obtainable by recovery in a conventional still, the use of 
isoprooanol as the grinding liquid thus fell into serious question.

C. Acetone Milling

As noted above, acetone had been previously considered as a 
grinding liquid but rejected in favor of isopropanol. However, the 
serious deficiencies found to exist in the use of isopropanol brought 
acetone back into the picture as a candidate. The DuPont Company has 
extensive experience in handling acetone and does not consider it 
significantly more hazardous than Isopropanol. In spite of a lower
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boiling pointj it is said to have some points in its favor. It is 
readily recoverable by distillation in purities up to 99,5$ at which 
point kerosene is completely miscible, 'Furthermore, it had already 
been shown (see IQS-47-51) that acetone had potential advantages as a 
grinding liquid.

With this background, serious studies of milling in acetone 
were undertaken in December, 1947« In general, acetone proved to 
offer clear cut advantages in rate of grinding'-end, to a lesser degree, 
in ultimate strength (see Figure III) and, of particular importance, 
to eliminate some of the difficulties resulting from residual kerosene 
in the crudes, Calculations by the Design Division Indicated that the 
Recovery stills already under construction in the Bewpoyt plant could 
be used with minor modifications to recover 98>S acetone at an acceptable 
rate. Higher purities, if needed, would seriously reduce capacity,
(See Figure 7.7 for effect of purity).

Studies of the mill loading were repeated using commercial 
99acetone and covering in more detail the range of li/7 1,25 to 2,0 
and P/Ve 0,03 to 0,0?. Curves and tables are appended summarising 
these studies (see Table II and Figures IS to XII* The optimum M/V 
again was close to 1,5 with relatively minor differences up to M/V 2,0, 
The optimum P/Ve, on the other hand, was somewhat lower* around 0,05*
In spite of this the rata in Ib-s, per hour was about 25% higher than 
with IsopropEhoX and the ultimate strength in a reasonable cycle was 
about 5/ greater*

The only apparent drawback to the use of acetone was a substantial 
increased usage of solvent per lb, of pigment due to (1) higher dilution 
during grinding* and (2) use of acetone Instead of water for flushing 
the mill to avoid dilution by water left in the mill. Careful calculations 
indicated that the stills could handle the load and it was decided to 
proceed with use of acetone in the plant. This decision has been amply 
Justified in the successful operation of the plant for over two years.
The stills with slight modifications have more than met the original 
estimates.

D< .... Pigment after JOlita,

1*

In all cases the grinding liquid has been removed by distillation 
with open steam. During the period of grinding in hydrocarbon solvents, 
various expedients were tried' to make the steam distillation step more 
successful, particularly to avoid balling and to promote contact of the 
liquid and pigment with the water"and steam. Emulsifying agents in 
strong alkaline solutions were more or less successful in the laboratory, 
but caused foaming in the semi-works. The final process involved simply 
a mechanical emulsification by vigorous agitation.. This is no longer of 
interest in the problem.
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With both isopropanol and acetone, no serious attempt has ever 
been made in the laboratory to recover the solvents. It has been 
removed by dilution with water and distillation in a. hood with open 
steam. Recovery stills in the semi-works and, later, in the plant 
have operated as contemplated using both open steam via spargers 
and jacket heat on the still to give either 91 f» isopropanol or 93$
(or better) acetone. In general. no chemical treatment has been 
included at this point and no serious problems of corrosion or the 
like have been encountered.

20 Extractions

The Pigments Department inherited a tradition from 0rehem 
that all phthalocyanine pigments require both an acid and an alkaline, 
preferably amraoniacal, extraction to be satisfactory for all uses.
Eg completely adequate studies of the required extraction procedure 
for CFG-LB have been made to this date in the Pigments Department. •
The extraction of the crude prior to grinding is in alkaline suspension 
(actually ammoniaca1 due to the urea decomposition products present) 
but is probably inefficient because of kerosene present. It is certain 
that there are copper salts and usually some iron salts present in the 
product discharged from the ball ©ill.' There is also the probability 
of some metallic iron resulting from the abrasion of the balls and not 
removed by the magnetic filters. Accordingly an acid extraction is 
indicated and has always been applied.

The choice between BOX and goSO^ has never been clear cut as to 
quality in the few trials made and fias ‘been resolved in favor of H9SO4 
as the less expensive and the more easily handled acid. Concentrations 
in the range of about 2$ to 4 fa have been used, again without clear cut 
evidence in support of any particular figure. The plant was designed 
to use 2/u acid.

The laboratory arbitrarily selected .and has continued to use a 
30 min. period at the boil for the .acid extraction. The semi-works 
and plant have used longer periods, from 1-2 hours, but the variable 
has not been fixed by study.

The evidence supporting the need for an alkaline (ammoniacal) 
extraction is eonflicttngc It was originally believed necessary to 
neutralize any residual acid and to complete the removal of cupric • 
oxide not always soluble in acid. Analytical data indicate that the 
acid extraction is removing all the ionic copper and it is equally 
clear that the filter cake following acid extraction can be washed 
substantially acid-free so that the obvious need for this operation 
disappears and a number of plant charges in which it was omitted have 
recently been made with no apparent beans.

DU P050068360
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On the other side, it must fra noted that daring the semi-works 
operation preceding plant start-up, many samples ware taken after 
acid extraction and were invariably weaker than the final samples*
Some recent semi-works samples have also shown this tendency.. To 
avoid a separate operations the laboratory arbitrarily substituted 
an ammonia wash on the funnel to replace the separate extraction on 
all small samples* The wash water from this operation is always 
colored yellow but the impurity has never been identified* Since 
many of the codes made at Newark involve an additional filtration,
It seems highly probable that the alkaline extraction is unnecessary 
and will ultimately be eliminated from the plant procedures*

.*■

3* PjieSi4^JSJ3^SlLMM

Although not directly related to the manufacture of the phthalo- 
cyanine colors as such, the preparation of the various lakes offered 
for sale by Newark has been considered an essential part of the evalua­
tion of the colors made* Mo significant changes in any of these pro­
cesses were made during the period covered by this report* One new 
lake was prepared comprising a 50,! lake of CPC-LB on a substratum of 
aluminum benaoate and was coded ABP-2o2-D, The process was a simple 
precipitation of the aluminum bensoate on the CPC* T he process has 
since been modified and perfected and is reported elsewhere (0-49-34)0

In general, one can say that CPC-LB finished by solvent milling 
exhibits, in the various lakes, the properties to be anticipated from 
the properties of the toner* It 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 in 
both strength and brightness to the paste from which most of the lakes 
had been made* Consequently, the solvent ground CPC-LB has given toners 
markedly superior in strength and brightness to BT-172-D, but has given 
lakes barely equal and in some cases inferior to the lakes heretofore 
available*

So Mig c e llaneoM--OMeJLVgtioM

lo

During the period of this report,a study on comparative methods 
of finishing phthalocyaaine, menttoned above, brought out the extreme 
greenness of chlorine-free CPC when ground in isopropanoi from a steam 
distilled crude. This greenness had been observed before but had 
usually been accompanied by serious weakness* In this case, however, 
the product was relatively strong and bright* It was, at first, viewed 
with little Interest, but subsequent investigation Of the nroperties of 
such products attracted much attention and demonstrated that it was a 
new crystal form (called the beta crystal form) of quite unexpected 
crystal stability* This product has subsequently been developed and is 
being sold under the name ’’Monastral*5 Fast Blue BG. It will be the 
subject of a separate report*
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2°

Xtk a prelimina* j consideration of the patent aspects of solvent 
milling, pastes ground In mineral spirits were diluted with alkyd 
resin to enamel consistency and compared with similar pastes made by 
grinding the crudes directly into paint vehicles. Surprisingly, crudes 
under these conditions returned enamel strengths substantially equal to 
that obtained with finished pigments,, Sphere was also a surprisingly 
increased resistance to flocculation but a tendency to greenness and 
dullness. The possibility of utilising crude CPC in paint has not been 
widely explored, but has been confirmed to some extent by work of P&F, 
When sulfated crudes of higher purity became available, brighter enamels 
were obtained but there was considerably more flocculation# & conclu­
sion was finally reached with respect to flocculation which has not yet 
been contradicted, nor fully explained* It is that the most floccula­
tion resistant enamels of untreated CPC are obtained by grinding 
relatively impure crudes in paint vehicles* The enamels are, however, 
dull, toy steps which improve the brightness of the enamels result in 
more flocculation until one reaches the highly purified acid pasted CPC 
which, in untreated form, is the worst of the various known forms of CPC 
in f 1 pc c u la t lo n *

3*

During the period covered in this report relatively little work 
was done on treatments for improving texture of the CPC pigments. Boms 
attempts to use the processes previously used by Orchsn with acid pasted 
pigments met with only moderate success, Treatments -are not required 
with solvent ground pigments, as they are with acid pasted pigments, to 
obtain full strength? but some improvements in working properties are 
required and have been effected in latar studies..

Mil

The experimental details of the work covered in this report are 
recorded in the following notebooks,

S«B* 1206 Bxofc. 59 ffo 
1229 
1251 
1262
1275 Expts* 1-49 
1270
1286 Bxpts 0 1-14

It should be noted that the results on mill loading covered in 
notebooks 3.270 and 1286 together with many of the curves and tables 
presented herewith were obtained by Mr, 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 detail elsewhere#
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TABLE I

Treating agents tried in grinds ffifch isopropatiol*

a .9 Sistejitil^

Tatra sodium pyrophosphate 
Die odium nbosphate 
,S0?»l89
Pattonste Cparticularly in dilute isonropanol)

did not aooear harmful#

Sodium sulfate {anhydrous) 
Sodluas tetra borate 
Ammonium Sfaphthenste 
Aerosol Of 
iVlkenoX B 
■ Caprolactam 
DuPonol 6 
DuPonol '7A 
Glyceryl Salicylate 
Victawt 12

o» ..

Caustic Soda (if&OH)
Aerosol 0 6l
Alkanol TO
Alkatarg© C
Ammonium Hicinoleate
Amanaium Styrene Male©mate
Armononyx 00
Arms on iH?
Armid HT 
Arneel HTD 
Benzoic Acid 
Blancol
Cation Active Compound 0 
0-chlor benzoic acid 
CPC Sulfonate
Piethylens Glycol Mopostearats 
Dlglyeol Stearat#
Pixanol
Glyceryl Honosocate

Glyceryl Honoriclaolaata 
Glycsry1 Ho bo s teurate 
0-1209
Xgepal CA Extra 
Lissapol LS
Oleic Acid *
Ortholeum 162 
Para Soap
Polybenzyl sodium sulfonate 
Propylene glycol monostearate 
Soya Lecithin 
Span 20
SP-717
TEA cleats
Tetradeeylamin© Acetate 
Triton S-lbo 
Triton 7?0 
Uictaraine D
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TABLE XI

PIGHBNT GRIBDIMG RATES IK Qli ISOPROPASOL

Grams of pigment per hour in 1,8 gallon mills to strength level indicated*

M/V Sfcr. vs ____ P/Ve (by vol.)
______ &d23Q________________________________&ol£5__0-150_____

1-0 110,1 str. 3.0 32 5.10 5-79 5*6? 5.85
___ __________ ________________________________1 off!______

1*5 110$ Str. 5.19 6.67 5-98 3*45 2*34
-- ------ ------------------ ------------ ,--------- -iq.?9----1-95  lo 74   .. ~ ........■ .. ”...... ... :  

2*5 110$ Str. 3,5? 4.38 4.31 3*32
r.. ,L . . n ,t ,120$ .........,........,.„■ - ■ «v r ,. <» n 1,1- m II'” I I II. ■

4*0 lljl Str* 2*82 4*28 4.22 4.70

IB AGET01E

I* 50

1.75

2.0

•Str0 vs ,.. .
5J.rl22^L„™..Qo03._P^04___

124$

115$

tt $/(&
X2kk

3*45 5-22 6.17 6*98 7-35 7-8? 8.10 5-90

9.93 12-13 14.08 15-77 16*68 14,18 7,17

7-43 8,96 10,20 11.00 U-4
^.7a^_^.564._^2i6L„„2*26„___

3110 9,55 10.42 Uc
2„o4^__2a53^o 26__„„
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