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It was one of the original objectives of the phthalocyanine
. ressarch at Newark to condition the product for p:xgmtagy use
milling in water. Research reports KNe46.19 and KN46.55 summa
the discouraging results of that early work., In general, any =
phthalocyanine ps.gm_ts, when ground in a ball mill with water alc
did not incresse in strength and frequently showed a loss in stre
On the other hand, a few dispersing agents, notably ammonium naphthe
nate, did prevent any loss in strength and, in sowe cases, promd
a significant amount of particle size reduction. However, a rathe:
extensive study failed to give results approaching the desived goal,
and the method of milling in water was abandoned In favor of the use
of organic solvents, which work ultimately culminated in the acetone
milling process nov in use at Newport,

More recently, Research Report XN-52&l3 has described a new
process ("HF" milling) for mi_lligg in acetone wherein a mixture of
pigment, acetons and a finely divided inorganic salt, such as =
sodium chloride or borax, was milled in a stirred mill with a high
amrjgy input. During the course of this work, attention was turne
to the use of water-acetone mixtures and ultimately, again, to the
use of water alone. As in the earlier work, water alone in the
presence of the finely divided inorganic s.a‘it was not an effe :
grinding medium. FHowever, certain dispersing agents were s : to
promote effective particle sise reduction in such a system and the
studies covered 1in this report followed.

A process for the particle size reduction of phthalocysnins
plgments by milling in water with selected dispersing agents has
been developed in the laboratory and carried through into equipment
suitable for full scale plant operation. In this process, a w
of 100 gallon working capacity and powered with a 30 H.P. motor is
capable of milling about 750«1,000 1bs, of pigment per day. This:
process has been proved for boﬁh CPC-LB and for polychloro CPC
Greeny,and 1s being used for plant manufacture of specific products

at Wewark. . ‘

The end products of this process are two dispersed
coded BT=352«P and GT-735-P, which are capable of being conve _
in the Newark plant to a number of products for sale. The products
include two standardized dispersed pastes (BT-353-P and ﬂ*nagaag@.@
two dry colors designed for use in latex dispersed paints (BP«35t
and GP-740-D), and a substantial amount of BT-352-P has been eone
 werted to the linoleum lake BL-288eD.

Tentative procasses have been worked out fof the mamifacture
of water dispersible dry colors comparable to the W.D. colors now
purchased for resale from Orchem. Products under consideration are

the regular grades containing dextrin, and alsoc dextrin-free products

suitable for coloring cement
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Substantial prcég:ass has been made in the preparation of dry
toners comparable to standards now offered for sale, and in the
eonversion of such products to other standard phthaloeyanine colors.,
The best ‘labar'_atorgugrojducts in this work have approached the
desired strength, but these results have not besn consistent and
limited studies in the semi-works have left mmch to be desired, An
incidental result of this last work has been, that, one of the
dispersing agents uded, though not the most desirable one, has
given a substantially heuculstion reslistant toner.

PATENT STATUS:

Memorandum Report M—5aﬁ summarizes the prior art on
particle size reduction of phthalocyanines and related pigments.
Although the art is quite close, it is believed that patentabdle
features exist in the new process, and it was recommended that a
patent application be prepared.

_ It should be noted that considerable work has besen done by
Orchem at Jackson Laboratory, substantially parallel to the work
at Newark, but they have emphasized the use of finely divided sand -
as the grinding agent instead of the finely divided inorganic salts,
They also propose a patent application on their modification of the
PPOCAES .

PROCESS AND EQUIPMENT s

Essentizlly, the HF process involves the application of an
intensive shearing action to a suspension in a liquid of & mixture
of the pigment and a finely divided 4inert solid. In the modifiea-
tions described in this report, the finsly divided inert solid is
a water soluble inorganic salt, preferably borax, and the liquid
is a saturated aqueous solution of that salt. The liquid also
contains in solution a dispersing agent, which is preferably the
polymerized condensation product of mghshalcm sulfonie acid with
formaldehyde, variously sold under such trade names as "Blancol"
and "Daxad". When the desired particle size is achieved as the
result of the intensive shearing action, the insoluble portion of
the inorganic salt 1s separated from the pigment suspension
decantation and the pigment is isolated by floecculation in acid
medium, filtration and washing, For most purposes, it is prefer~
able to retain the pigment in the agueous pasts form.

_ The equipment used is substantially the same as that
deseribed in considerable detall in KN-52~13, However, for the
plant development studies and the present plant mmtlon-, a 100
gallon prefabricated Cowles Dissolver was ot pd and has dbeen
- quite satisfactory for the purpose. The tank has an actual
cagacity of 130 gallons and a diameter of about 32 inches., The
agitation is provided by a 30 H.P, motor operating at about
900 r.p.m. Various types of discs have besen used for the shear.
ing action, but the major part of the work has been done with a
22 inch swooth disc. . : .

:
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One feature, which has made this process economically
atiractive on a commercial scale, has been a means for separating
the undissolved borax and reccvori it rm- subsequent use in a
later operation., GSubstantial dilution (3«4 times the original
volume) with cold water permits the borax to settle rapidl
a Dorr rake classifier has proved an effective means for anpmtim
the crystalline borax from the dispersed pigment suspension. The
recovered borax, in the form of a sludge of about 657 solids con«
tent, 18 used m a subsequent chargo th additionsl new borax to
make up the required total, The gettl :mg pmus az.w amu ta
remove from the dispersed p:lgmont anﬁ )
Generally, this is an advant to the optration;
occasion causad diffieulty v there has been a mhatantini
amount of hard particles in the crude pigment, because the tne
ground pigment tends to accumilate in the borax sludge and reduce
the effectivensss of the over-all operation., This has never been
sagniﬁcant in operations with CPC Blue 1B, but it 4s frequently
a source of some trouble with CFC Cresn,

The use of the Dorr classifier for separating the borax
has been gquite successful on the plant scale. HNevertheless
careful observation leads to the conclusion that more offechve
separation of the borax could be obtained, if there were an
opportunity for a brief periocd of settling without any agitation
in the system. There are available 8 of classifiers which
would meet this requirement or it could, perhaps, be dons in a
simple settling tank with some special provisien for removing
the sludge from the bottom. It 13 believed that inveat:lgatton
of this step is warranted in the future.

Although it is not directly a part of the problem under
discussion in this report, mention should be made of the use of
the Manton-Gaulin Homogenizer in the standardization of products
made from the pastes resulting from the HF milling operation.

The homogenizer is essentially a device for passing a fluid
anspcnsion through a special valve with a vory large (approx,
59000 DeSels) pressure drop ¢ h the valve. The actual valve
eompusos two relatively fiat sur aces, with tho liqmi! ontcring
through the center of one of them and passing ount between them
and n impinging on & ring which surrounds btthiao&goor
the valve. Although there has been little evidence of actual
particle size reduction in such an operation, it has proved
exceedingly effective in dﬂ.speming products which apm to
have been agglomerated, and thus has Mm&g '

the effective strength of wany of t&u products c¢h have been
made available for sale,
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given to alternative equipment which mig
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In the later stages of this wrk&tcgs%g;ngon ?ns heen
] effective in re-

ducing the particle sise of phthalocyanine pigments within the
genoral frame-work of the process described here. For instance,
the relative merits of single and double discs have been explored

in

the laboratory, and thers has been little evidence thattwd

discs are significantly more effective than one, Recent work in -
the F&P Department and at Wackson Laboratory suggests that a
series of discs, perhaps 6 to 8, spaced fairly close together,
may give a marked improvemsnt for continuous operation over one

or

two disecs, This has not been explored at Newark.
It has been suggested that a long cylindrical grinding

agitator operating with relatively close clsarance within a
eylindrical vessel might be more efficient inm an over-all
operation than a disc type agitator. Such a device wvas cone
structed, but not tried out during the period covered by this
report. This type of operation was simulated to some extent
&repoated asses through a colloid will with a conical rotor,

ch operation has given a substantial degree of particle size

reduction, but offers no economical advantage over the process

des

no

of

ceribed above.

It appears safe to conclude at this time that there is
obvious alternative equipment which offers any economi

ie
advantage over the Cowles Dissolver for large scale operation

this process.

The experimental results will be considered first in a

very general way including the historical aspects of the work
and the use of some new testing techniques., Subsequently, more
detalls will Ye given on a mmber of individual topics.

During the work on HF milling with acetons, which is

reported in detail in KN-52.13, consideraticn was given to
m1ling the crude pigment in the form of an aqueous paste.

when a crude paste s

This resulted in t g:nomc of some water, and was successful - -
bstantially free of kerosens was available.. . .. .

This led to experiments with further dilution with water and it
was possible to mill CPC Blue in a 507 acetone ~ 50% water o
mixture (by volume) with only a slight loss in efficlency from .
pure acotone. Below 50f acetone there was a serious drop in
efficlency, but even 10% gcetone was markedly better than pure
water. In mchaol%o- a eritical experiment (1191-50)

suggested that t _
complete elimination of acetone. Wit
Methyl Cellulose (CMC) in a 2 hour grind wi

right dispersing agent wowld permit the =
th 24 big h viscosity Carboxy
th borax, fo mgw

by decantation and flocculation with CaCls plus HCl, thers was
obtained a dry color which was about 15% weaker than BT-304-D,
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but free from duliness. Subs uwt work has not supported the
use of C¥C as a preferred agen these Mcat&m of
swcmdidiommwmtﬁmormmah

1t was quickly shown that "Blaneol®, & ized
condensation product of naphthalene anuanic m
was more effective than CMC in pramttng wﬂe&o size reduc =
in W milling with m. Begiming the obssrvation,
the mmmmmammmmum

1. The study of other agents and combination of agents
in a dry color process.

2+ The recognition that mn:g products made with a hrg.'
amount of dispersing agent weak as dry colors, were
quite strong in the paste oru.

a uhx‘hotg::olo niofapmglgrs.g:iuﬁuwth-
demonstration e amoun persing agent
the cle size 0xX - argm to decrease with time of’
milii and went considerabl 'bolov that of the W.D. pigments
obt.aineé from Orchem for resa

4. The development of tentative processes for W.D.
colors, but the ultimate decision to set these cclors aside’
because of their high sodium content.

5. Laboratory development of processes for dispersed
pastes and their translation to plant operations. This alse
included the tentative standardization of products for sale
and considerable assistance to the plant in the ntanduﬁimﬁm
of these processes.

6. The re-examination of some dispersing agents ana_ﬁw
recognition that some of tm vere sspecially promising in. the
preparation of dry colors. '

The follamz table smruu the various dispe
agents used in these studies togothnr with the supplier.
information on composition vﬁwo
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Blancol General Aniline g Polmrim eonﬁmtion

Daxad 11 Dewsy & Aluy product of naphthalene

Tamol ¥ Rohm & Haas sulfonie acid and
ompound uPoni formaldehyde

# Pontamine” Fast Turquoise 3&&, DuPont - CPFC poly
Indulin X85-3 Industrial Chem.Sales Div, i ;nr
{West Ve.Pulp & Paper Co.) 3

| tion also »r wlu&.
Orzan o Crown-Zellerbach Ammiua Lignin Btafm%t.

th ‘“g::,':: 5 ; Marathon Corp. Lignin Sulfonates.

11X~ Agents of s pime Promise

CMC _ DuPont & others. Carboxy Mef Cellulose
Petronate Sonneborn Petroleunm fonate

Indulin Industrial Chem.Sales I};%g _ _
Brij 35 Atlas yemthylom— auryl alcohol
Pi\n-onw ?—68 Wyandott mlyprapﬂ.m oxide derivativi

Triton X-100 Bohm & Haas Polyethylens oxide derivative
Aerosol OF Amer. Cyanamide Dioetyl »m et podium sulfo

Aercsol C-¥1 « Cyanamide
Victawet 12 v:letor Chemical
Santomerse DT uomanto |

Igepon T Gmral Dyestuffs 8 mm mao of oleie uem
Arctic Syntex T lgate mm:m Peer Sam as Igepm t JP

Amponyx CO 011 & Chen. A ¢ na
Aretilone 400  Montanto . Detecy ﬁi 3
Hypodynes Perro Chem. eoria_.- ' Acid cstm o%‘

foon 20 & Carhide & Gazbon 1 po1rauyiens aleobols
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Atlas G 3 00 Atlas Probably an amine derivative
Lustrex Monsanto 8 Maleic acid -
!;'EACE wter DuPont ethanolamine sster of
_ lauwrie acid
Mpao - See formula
Sodium ?olyphos Victor Chem. Sodium polyphosphate
Nethyl Cellulose Dow ' See name
Ammonium Styrene '
Maleamate Du Pont See =
Aromatic 8u1fom.tos Wyaudott Sge
Triethanolamine _
Titanate Bu Pont Ses "

Considering some of these agents in more detail, the agents
in the first group are all similar in chemical composition, but they
differ somevhat in the ratio of the alpha and beta isomers ot
naphthalene sulfonic acid present. There are only minor differences
in effectiveness. :

The agents in the second frm are less effective than
Blancol for aqueous dispersed pastes, but have been more effoctive
{especially Indulin X8-3) in t preparation of dry colors. The
sulfonated lignins have seemed to offer peculiar advantages in mh

uets, The velue of the sulfonated CPC ("Pontamine®™ Fast

uoise GL) as a dispersing agent in such a system was swui:ng
and offered the additional advantage of a noecalation resistant tonur.
-Tho high cost, however, makes its use economically unattractive.

The agents in the third group have shown Just orma;h W-

to 1list as of potential value. CMC given some roduots, :
but the rgsult:o have baendmdopendablo. tllxs is spoeult.g.m thut :lw
may | olyze varying degrees during floceulation st :
this | not been confirmed. Fetronate and sodium rosinate ha E

given ov:l.dence of particle size reduction, but this has deen a
plished with severe foaming,which reduces *the effectiveness o
Bi1ling operation. If the foam could be controlled, it is be:
these agents might have definite value in the preperation of
The non-ionie agents, Briz 35 and Pluronic F-63 have seemed mc
effective than other agents of this : pe. There was

some evidence that they were bensfic fal in ¢
They may, therefore, deserve more study.

Some of the agents in the last list, mtoamy Vi

Aretic Syntex T and tetra sodium pyropho =e

of value vhen used in combinatic ly but the

: mﬁrowmts were slight and not always consistent. .Many of the

agents were not tried in such combinations; hence it :ta lack of
%&fwfﬁ‘m’ rather than negative results, which is reported in

se Cases.
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In studies on the effect of the smount of agent, particularly
Blaneol, it was noted that an optimm strength of dry color exis m
at aboui 5% agent. Above this point there was a serions drop off in
dry color strength, yet flushed color strength continued to rise.
This led to testing these colors as dispersed pastes by casein
brashont and colors with 10f or more agent were found to exhibit
mniity in this use. When the amount of agent exceeded about
there was consideradble difficulty in flocculation and
migaum, nce the great bulk of the work was done with 10% of
agent., .

On the other hand, it was known that the W.D. colors

. {BP=192«D and GP-SOJ.-!:) which are made by Orchem, contain the
agent in an amount of ﬂaut 605 the wight of the aaler : ‘t
Some charges were mn.a with large amounts of Blancol, and examis
both as agueous suspensions and as dry colors obtained bgis mple
evapcration of the wvater 1n the suspensions. At about t time the
Physics Group at !lewark osed a method for a particle size index
based on a sge ¢ transmission curve of a dllute sus-

nsion or t disporsed color. This method is described in detail

n KN=-51-%43 and the theory back of it will not be repeated here.
It will suffice to point out that the particle sise index (PSI) is
defined as the ratio of the optical density (91; at the point c&‘
maximum transmission to the optical density (D2) a ».int
sinimum transmission. Since this ratio is alwvays less thar
has usually been multiplied by 100 to give a whole mumber. ffu
formula then becomess
P8I =D x 100

This number becomes smaller as the particle size becomes smaller,

but no correlation has been established between actual particle am
m th‘ P OB.I.

When the particle size index was obtained on the experiménta
products ground with a large amount of Blancol, 1t was toms;‘w &o
less, in many cases, than those of dispersions af the uW.D,.e:
it wu also shown t the P.8.1. in such cases was a fune
the time of grinding, and it was utilized as a routine tes
method to follow the dc o of ticle size reduction, I
becane apparent that . amounts of agent are used
particle size reauebion did noe proceed smoothly. For 1&
with 5% agent, the curve comparing 1cle :
would ”“?W mug lt o 18 ould
sharply. Us agent, rease «S.1. would
for adbout 40-45 minutes and thm & _slow inerease would &
with about 15% or more of agent, there was no evidence o
reversal in P.S8.I. with time of grmrling, though there
tendency to level out sconer with lower amounts. mmmtm
- of actual grinding the slayoofthommmrﬁ or less indepw

of the mmt of apent present, so that one may concluds that
inereasing the amount of agent rmetiom largely by Wﬁs the
time of ¢ ecﬁn grinding.
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Another important observation regarding the effect of the
amount of agent may be made when additional agent is added after
the mtielu size index has started to increase markedly as in a
charge ground with 5% agant. The charge will be seen to becoms
meh thinner, and within one or two minutes the P.S.I, will drop

ﬁm &gg:wdmting that which 4t would have reached in that
all agent had dbeen »rnsant throughout.

The following explanation appears to fit the observed tmt&.
As new surfaces are formed fracture of particle, the ;g.nt 4s
adsorbed thereon as 1 a8 re is . free agon% the solution.
During this wmvala e system 13 wel d:lspmaﬂ tiun, m

the particle size eoreases with time. a, howev:
the agent has been adsorbed cn new surfaces, : iar mw sur-
faces which are formed attract each other md absence of f

dispersing agent results in a flocculated sys vherein thc
particles tend to grov in effective size, om 2 'h some of then
continue to be fractured, If, now, one adds more agent, a minimum
of work is required to redisperse the system and to take advantage
of all the fractures which have occurred in the meantime, No
serious conflict with this explanation has been foumd,

Figure 1 shows curves relating the P.8.I. to the tm o!'
grinding and to the asmount of Blancol used.

When colors, vhich have been ground beyond the point of
minimm particle s size index, are tested by casein trushout in the
normal manner y become weaker with increasing time of grind.

It is bolievo& th h not fully established, that such colors are
inherently sbrong this strenmcmboroaumwap: : »

a certain amount o;(‘ work houoganuer with additional
agent present. It has also been that strength as a dry
color should 4increase with cont after reversal of
the P.S8.I. Thers have been observed trmda this direction,
‘mtmttoths extent hoped. However, there has never been any
81 1cant decreasoinatﬂngthundryeolprinthnn samples
which do show deereases in casein drushout strength

DUPO050069392
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Before contim:mg with a detalled discussion of the process
as it applies to different types of colors and to mciﬁc m«m,
it is well to consider, in a general wvay mratins
variables which have beon studied. The f'ollmdng statements are
" quite general and appliceble to the process as a whole.

In the first place, it is necessary that the cruje pigmt

vhieh u ‘used ﬁuthiz yrgga; ’wrb;:lm stpmm-r i’m mlwi

£ % ™ umps O are ground s
t K11, :m this process, am it is therefore necessary Za -f ,’
produe! ba pulverized at the beginning. In most of tm work,
simple lov Speed pulverization vas useds %‘”‘""ﬁ%&& ere

ac However, some samples © ° y
Green crude, haye shown a consideralle content ol’ very small, but
very hard particles, vhich do not readily lémd themselves to
further ivision in this process. A partisl solution to this

blem has been high speed pulverization. It would appear,

wever, that the basic golution to the prodlsm goes further back
in the process in avoiding the formation of such very hard particles.
This problem has not been siguttimt with CPC m.m, and low speed
pulverization has been satisfactory there.

. Substantially all of. the evidence accumulated in this work

points to the rather clear conelusion that the rate of pu-tielo
size reduction bears a diraet relationgship to the amount of power
applied to the system. most of the ordinary oparatlnz
variables are'effective only in so much as they inflmence the

amount of power vhich can bo applied to the system. For instance,
the rate of application of power to such a system is in direct
relationship to the speed of the agitam and, high speed agitation,
e faters betng beid constant, %‘é"“%“‘?u‘ ong: spesds of

P o size uction. abora squipment, spe o
1250 ToDslle M 2“'50 PeDollle have been readil Wﬂ&bi‘ the
higher speed has given a substantlially higher rato of nhlinz at
all times. A4S the sige of the equipment been increased

appears that the peripheral spesed of the agitator disc stmuid

kept more or less constant at a valus somevhere above 2,000 ft./nin.

In the small uborat:g vessels, the dianeter of the dise .
does not seem to be a eriti factor, although nearly all of the
work has been done with a 4 d;locinaﬁ"wam. use,mto&ti}a
work has been dons with two discs whereas recent svidence indicatas
that a single 4-1/2* disc is fully equal to the two W dises. In
a 14" diameter vessel in the semi-works, discs of 8" and 10"
dimtors, oporating &t speeds of about 1750 r.p.u. and 159@ r.y.m
respectively, have given results substantially equal to the :
lahoratory results. When the dlameter of tha vessel wa inereased

to 18" with these same discs, the rate of milung vas materislly -
reduced but, since the charge was larger, the rate pe

color was not markedly different. Using sﬁu ;

32% yessel with dises from 18" to 22 tin
gave results comparadle to thou smlur was
of milling,
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The ratio of borax to the pigment bDeing ground has besn
varied over a considerable range with rather mtomtm results.
Much of the early work was done with ten parts of borax per part
of pigment, but substential reductions have been possible in the

the operation. Simple ™
: rasalt.s in a thin mixiw grind 1
gment is increased smuhut, and thu wati
g0 that the over-all ¢ in the vessel :ls ammuua
mmmmmdusmtyuﬁthm ten par
max,tlmmzonf wmmethm_-*
© the same. 1 of TP ng

Rear seale manufa
have been wr‘.lea out with &

have Do carried out ita's marlum ofrive varts of vofux
a o r B
52 borax have been successful. It is believed possible that thé
amount of borax might be reduced to as little as three parts &
part of pigment if some additional work were done. )

The particle size of the borax appears to be rather critical
in this operation. Crystalline borax which has a particlo size of
roughly 20-30 mesh, has been quite poor in this ; Rared
“to the 1 ij_pwdnrodhorax,mhe@m@ur zm;w h.
Very little 13 known about the particle sixze of tl.u recovered ax
which has been used again and again in the commercial operatic
Generally, it is believed to be quite small and comparabls to
powdered %m which 15 used in the deginning, However. ::t is
suspected that some charges which haw been allowved to

hot have grown larger cmtnla of borax, and thers have bm
indications that mch charges of borax do not grind as well as the
more conventional fins par 10103.

Thoinnmmorthq

outmarmwumusmmz.dng’&
which becomes an effective insulator and MW the rate of
transfer from the u:ln My of the liquid. This, nr m,
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becomes a vs.acs.ow c:lmls and tha main body of liquid, under

these conditions, heat up quite rafmly. It is essential

to avoid these draat e eenditim mmlm

material from the walls between hu’bebu kes the

general conditions in the vessel such ﬁat an emasiw ton~
perature duild-up cannot occurs,

zthasmga 11y ace Mthtmﬂmﬂtyw ;
pt fa his However, the am&amm
otrop w littlo is km;m as to thc mct viscosity
tsar:ﬂaie should exist. ﬁm& thomwiw
can be infl 4 by the temperaturs, and by csoncentration
vaaimmgamormm.www,mmquw
ﬂwshowmmmtimwu&wmw

the __jjcleauoofm pigme: tbmmlm‘ In laber

and presumably eomspondinz to tho sz mre all of the ﬁis-
persgm agent has been adsorbed on particles of the pigment.

Substantially all of these wvariadbles influence the ease
with which energy 1s absorbsd By the aysm and the direction
of the variable which incresses the absor ption of the energy has
been the desired direction. Thus ﬂthathinslw,w;m
disc, or with low speed :ltatian, 1t is impossible to apply @
large amount of pom‘ho mmmm.muarmw ng

alvays slow. On the a thick slurry, or high speed
agitation resulted in con on of more pw:‘r and, m:?rs,u
in a more rapld rate of cle size reduction. In mml,
appears to require very cleu $0 0.5 H.P. lwm-s nd of pig

ment to result in the desirable particle sisze W Alt
m{hnt charge of 129 1bs. mix;g about 25 H.P, for 2 hmrs

{mhml’-hours our ty such charges have
on border edge aatiafactwy ain In the Iaberawh
thowmampﬁmhsbmmmlﬂ."ﬁamot‘-
but even this maxisum is a small frac oftmsmue
consumption of power in the ball mill at Newport,

with m.m. nf , . s
(33492-» aaﬂ er-m-n} ad m» mm m resale, 1t wa

tha rsta mwmaeﬁan all of the ingredie u
the W.D. wzm‘s (cm amt 3059 Blaneol about ' o '
about 508) were charged to Mmﬁtbuﬂr%ﬂwtﬂﬁ&
anﬁuuﬁasthog agaid. mmgmuwmlm,
thism@xturoboeam uho in the HF mixer and there was
suffiecient ovnporatima to causo the mixture to becoms qulu
viscous. However, When start PC in the form “_%
igment, azmuau there was a e0 16 development of
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the resulting product was always markedly wukur ﬁmx the ; andaid
W.D, eolors. Products werse thm prepared by, nding 1:: 1
saparstig& mat :gd thaub:iax and drying ar g? m tin
ue mn mm soms borax, w -.
#10-E0f of the umf 3 cons

theberaxmntmtem h products
a remarkably good abllity to mu m vater w & mﬁ
sedimenbfres suspension, and wa.th s:m_iaxo size indices apprect
1mrtmthenabmmm suspensions of the stand 10T _
As m these products mm_ =smngthhyﬁmww .
1y ry better than %W %m;htm ugm‘ f&. T
near ove: CASS,y hwowr this smmh o0 appraciably

croased by adding some ri the products.

 This process was studied rather m::mively m beth the
laboratory and the semi-works scale and, in general rOCOss
variables outlined above apply throughoat. In the Tavors £y
grinding times of from one to two bours were quite satisfac
with a chargo which included 60! Bunecl on a pignment dasis .
about ten s of borax tg:@ f pigment. However, the
particle size indeox and atmngth would show additional
nam--aauptormhmsormoet - « The semi-works
ap d to require somewhat longer grinding t! with two howrs
a bare minimum, and a somewhat longer time deﬁnii':oly advantageous.

It would appear that the Blancol could be reduced consideradly
belwtheébxlnwlwhiehmmedmmtortmm and 1t 1s
belien proba‘bla that there is 1ittle advantage in ﬁa;u;s‘of Bore

than %0%, and that it might well be reduced to around 2

Most of the semi-works studies were carried outanc!’csnm |
and a8 tabulation of all of the batches made in the sexi.works is
included as a part of the appendix to this report. (See Tadle !)

 Although tentative laboratory standards were set up on both
the Lius and the green, and although & rather sizeable amount of
matorial was pnwed in the semi-works, and made availabdble for
evaluations, several 8ifficulties resulled in this work deing

oned for Fosent., mwmm,_m,o&_mm

prbcess wa‘lﬂ bo smssm it wor %6 SHT obtalz
purified cma pigment, and this vas wt m vailable.
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The second difficulty lay in ‘!:hc £1 of a practical
moans for separating ‘ths borax from pigsent without
excessive dilution and consequent solstaon of som ar the !wm
On a small laboratory scale with a well ground peent ;
mmmmmmumnymmw 18

either through a porous stainless steel funmel or throug
filter cloth, ¥ filtration can be accomplishes th onl
metmfmmmm- wwmmmm vess
which 18 considerably less one volm of watersg m; mn
wash with cold water leaves a relativ ) me&mmm
on the filter. Attempts to carry out
on a larger scale, hovever. mmsbly rosulm in of
mmmamﬁa,wnl onmtmnt-atm 2 the

setmn‘ results in diasolving a large amount of borax, all of
3’&& appears in the final color. Most of the semi-works > .

hug;a were Tinished by the latter gm«ss and contained approxi-
_ mate Mbommthqﬂnaldryco r. For some

purposes, this
borax is not objoutiomblt sxcept for the fact that in the dryim
operation at normal arior ratures some of the water of
erystallization is loa cm is not exercised in ammm
thoyd.mntinwatar, ia; tonatmroreaﬁnsu

borax rehydrated. Much more urim, however, is the presence -
of thalmemnntoraodimwhiehtmawnfmtohm
objects.onablo in certain applications of such colors, parsicularly
in tbn“aonmmla as the wehicl a,vhor-in uch a large
congent mar:!.ably wm to result in ornmsmu in the

omtheothorhand,eolarsceammﬂummmtu

current standards of the water dispersed colors, have been quite
objectionable because of the tendency for the dextrin to cause

putrefaction of paints mtnining wbp%g;ut,m&toatm
mwtstomtam- : therevith. A eol containing
dextrin are unsuital cformin 0l.or _
mmmc,mmyrmmmamfummsw
nmmals-thott&om. .‘rho 3
bbraxwm ‘

mtm\ttéga;
appnren !

and be substantially

w&i.'
approach %o such ; ncts has been made by adding
_adds.uwal d:ls aiag to the diawnd ste eolm (mch

thmoutoithornthcru%m hm;m mtmt before the
The Orchem process mvolm the evaporation of um

from a mxtmn of the. z:gmt and dispersing agent, and subse-
qmntplasucmium kneading type mixer. As & replace-
ment for this expensive equipment, an alternative procedure tried
_:!.nvolved evaporat the vater mg sueh a8 mma m thb k.4 u&ll
&mts approached m trength with pigmentation app
ing 508, but the mrauen m mt' particularly attrac
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the o3 atingpointofﬂw. Some further work on this type of
ogzratson night Justified. A more practical spproach involved
the vig d hm&?izaﬁm ?ﬁﬁ ngo of ebﬂgiwud paste
added s agent owed drglng pigment
paste. This has resulted in products whic eloaoly approach the

strength map;lmnt’basis of the present W.D. colors, Proe
mtsw't&smhwamnnﬁamwrwmmm

hlc "
noceuiatmc the ﬁtwsim'? '

: It has been reported elswhora that products similar to
Blancol can be precipitated by means of many eation active o
Multivalent metal salts such as barium chloride or alusinum %
hgve been sald to precipitate the Blancol type uct, but in !
work such agents have not precipitated Blancol in acid soluts.en.
On the other hand, many cationiec organic agents havo been BUCCOSB-
fully used. Such prodmts a8 quaternary ammonium sglts and diphenyl
guanidine have been especially successful, and the choice turned to
diphenyl guanidine as a readily avallsdle nrodmt of moderate cost,
Thus, upon the addition of a small mt ot a mmm of d:l

g\mni&mo sulfate or ﬂi hydroehlopid
slurry of the disper m tamd,g,n ﬁthl!#wi

more of Blmol tho imy 1: , sed
reacmy tcniana ' Prods

mulation, ith this ]
orst.rmﬁh : .im mw,mchmmamwwa
Blaneol ha%omm my's‘mmmm ;
Wm&mmm ore avallable for sale as 4
pastes, &1 BT-287-P and sr-svs-p. The bdlus dispersed
obtained by sgmmsisdmsmmtm'thtpﬂw
and the green @isperse mtowsmm:l been blusyr th
pm'mdusstm uthoughthaso ations from pra
standards are msamtoummwmmnm,
theless, the marked :hwansityoftheprodnctsmm
dsurablothmtmv.., ous standards.
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Table II swim tha mim_ m m seni-works batches

B B m*amﬁ; el e,
mhmwuwmﬁcthommwm,ma m«»wm
pmm

mtmmmzsm . gl :‘35
» L 3
AWPOTES rmg; Mmmvh&mm*tmmm»
?&'agmm %?:ﬁ mumw Tinktng with hig m;sm' Feonswspts
re o prinding eons on,
but positive proof of this was mt roadnar od g-in ;

Table III summarizes the npcruneo in ten am-\mm emgaa
of CPC Green designed as & development study on the
dispersed pastes. The eqnimt vas the same as thn
mm,mmmmormw»m ._

onlya!‘wetthwm&tuw for par
t&w use of 10€ Blancol :
and distinctly better strength.
stronger than GT-689-F) except :
believed to be inconciusive it 414 no
from the strength of & mix Ia Which 1t vas included,

In this study, for the first time m:nmmnu -
vious batch was ro-&ud with a make-up 3&' fresh borax and ¢ jm
fosults were eomplabnly sausr&wzy.

) ranngcawenyorloomm _ .
pe wrhdﬁtha OH.P.mmmmmod ins!

thy mo;r 1951, vussl has a dianeter of mt 32” m %
manufacturer recommended 1 ww,_mﬁhﬂﬁ ,
ngih&ort. mm mmvram ]

w’
sM :ls W 9& r.p.m | |
after mstﬂtaﬁm ’as& ht;u wm Enginsering Depar!
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cycle using the 125 1

Table IV summarizes t mmmthomefmt
equipment with nine dbatches ot CPC Green as dispersed paste
followed by two batches at a somewvhat later date. The ﬁrsi
three of these hatmammﬁthmlﬁ" mzmm»

disc with a maximum power usage of i
ducts obtained were, however, universal o
snutwtmusemlﬂ" mothdinein
strated that it would not impart the desired am of ensrgy
to the batch, and it was replaced by & dise whi
m&ﬁmmzm It 1 mwxuanww
aise to use from 30~35 a mmznrm charges. The

part of
tems vas 75 ibs
Blancol. In the last

mﬂmmw%: sposs ghous 2 o8 e Boe e 2 1 e
su aq m m Teie: ‘M g g ‘ B L) ™
i.charge with 600 1bm of dorax.

The wtmdaré&m CFC Green dispersed paste obtained by
this process was coded GT-735-P, A nlix of most of these cwzn

ade in the plant Abbe' Lenart mixer, thickened with bari
chlorig; %zg ;W&% ahg:t 19% wnﬁa- This mix m .
coded GT-732-P, 8 801l uasappmnumy
strength to the GT-689-F standard which
Subsequently, this batch of mtmu was stirred - th
thahomgmi.zortouw 1ight additional st ' d
1t was decided that future M.;. s should de mm u:lﬂl a mm-
vative such as Dowicide to inhidit mold growth.

maprMmthMMﬁMammmch&n

u‘lt to the syam. n wtassim ymmu co!
suggested for this p m-w second - clen
byrmonettharm mm«mm
mﬁwgﬁﬁm?w the type encovntered @
8 or 81
these pastes tend to show & marked «t
ofze& thg:?t:i’: uﬁm 1:'&%“@“ awl ﬁnmm
3 se & 80 , ;
readily redis uﬂnmmntomﬁry;p_ 3
1a somtims obsorwa vith horoughly 4! : 8y 3

§
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With the successiul devalopm:
a green disgg ed paste in the Cow
was turned a process for cpc/m as a dis

'rahla ¥ sumparizes the experience in seven b
made immediately following the work on the G
two batches at a somewhat later date. All ; : _
made with 104 Blancol, three of them using % pigment,
and 750 1bs, of borax, mmmmmmmim. o!’pumt
aMaithor?‘SOoréOOlbu.ormu mmgo rmsmuon
in these batches was about 30 amperes and all them showed
excellent particle size reduction as judged by the pm:lclo size
indices. BEvaluation of the final disperséd. pastes, coded BT-352-P,
showed all of them to be stronger than BT~321-F on an squal pige t
basis. A mix of several of thess batches was standerdized m the
plant Abbe' Lenart mixer at about 19f solids content, and thickened

with barium chlor:!.do substantially as described abmm for the green
paste. This uct wvas a little stmﬁor than BT-321-P, at a
sclids content of about 22%, when tested on the equal mﬂity
basis. After careful study of competitive products this strength
was Judged a little doficﬁ.ont to meet average eempo&ﬂ. and 11;
was increased rather markedly by putting the whole batch €
the homogenizer. The tendency to develop a slight acidit oa
standing has also been noted with this standard (BT-353-P), but
the tendency to show & separation of water on the surface is very
much less t has been obvserved with the green. Another difﬁmlty,
choweyer, . wmch has developod in recent experience with plant A
manufactm is a serious foaming tendency, The efforts to solve
this ro‘blem and other problems in connection with this color
will rtod elseuhero CPC~LB appears to grind a littls
more rapi in the Cowles unit than does the Green, and a time
of about 2 8 has appeared to be adequate for this operation.

The ssparation of the borax following the grinding, using
the Dorr rake classifier, has substantially come up to cmctaum.
The equipment used during most of this process and continuing up
to the present i3 not ideally adapted to the nse, dbut has sorm
the purpose. The charge from the Cowles dissolver has been pumped
toavatonmtmmnmror#lomam,muitmm
diluted to approximately 350 gallons and kept in vigorous agita-
tion until classification can be carried out. PFallure of the
agitator in this vat on a few occasions has been sarﬁ.m in t!ut
very ra@m settling occurs and the agitator cannot them be st ‘
again. The charge has been run from this vat to the rake classi
bygravit at a rate between 3 and 3.5 gallons per minute. Contro
of this flow is difficult, because there is a tmamcy for the
borax to e¢log the small valve opening. Various conditions were
used in the classifier, with changes in the slope of the eluuiﬁer
having relatively little effect on the condition of the sludge
discharged. On the other hand, the speed of the rakes did bav
a marked effect, and it was nocusary to reduce the speed to ibout
seven or eight strokes per minute to obtain borax in the desired
high concentration 4in the sludge. There 1s always some dborax in

T e

“
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the pigment overflow it is believed that this will always

be true as long as tl’mra is a significant amount of agitat:lon
in the settling bed. Perhaps some other uimnt ht be more
efficient for this purpose. Passidtle improvemen t include
the use of a eonbimtmn of bowl and rm eluaif;ler 'um:lch is a
standard pilece of equiwnt, or it is poasidle that a simple
settling tank from which the dispersed pigment could be syphoned.
and which contained some device for re: ng the siudge from m
bottom might be successful in the epnrstion. Sueh mnaaum
should be studied in the future.

The sludge obtained during these . mtiom was ;glmd
on several occasions and found to contain |
75 of borax. ontmm:sorthemmlms, 1tm¢mathd _
for later operation that the borax sludge be weighed and estimated
as 725 or the purposes of calculating the additional borax to add.
rsctmt plant experience has demonstrated that the sluige
in pmhce is not as high in borax content as had m:s.mm.y been
estimated, and that it is more apt to be about 6% the
originally estimated 72%.

Some effort during this work was o ded teward obtnin:lng
a borax. with less mtorbymofswﬁ trationo tion to
remove the water from the sludge near the upper end of the rake
classifier. A device was bullt and installed to use a short ‘ |
vacuum bed, about 6" in length, beyond the end of the classifier
as orig 1nai1yde: ned. Although the liquid in a small amount of
sludge 1s readily filtered in the laboratory through #8 duck filter
cloth, no such filtration could be achieved in the actual operation,
for tho cloth seemed to blind immediately. Whem the cloth was re~
placed. a sumall wire screen, approximately 40 mesh, it was
possidie to remove a substantial amount of 1iquid from the sludge.
However, this then caused the dry borax to build up on the rakes
from which 1t did not readily drop off and the over-all advantage
vas very slight, This was not domd snfﬁcimtly luccoum <o
continue in use.

: In ostmtmg the consumption of borax in these epmﬁm
1% 45 noted that eleven batches of CPC Green, au tut two of them =

using the 1031 borw gment ratio, totall’.n: oximately 900 1bs.

of pigment, used a 21.00 1bs. of borax. On ot har 1’ i3y nine

batehas of blue four of them at the 10:1 ratﬂ.o pta L
960 1be. of pigment, and coswsed sboul 1w

borax‘ It :!,s believed that an over-all realistic con
borax will bo slightly less thsn 2 1bs, per ;mm! nf i

DUP050069404




@] -

It has been difficult to estimate the recovery ¢
in this work for two reasons. Inthoﬂutglm,m
mont vithuhiehvanmt is mtpmmm been bf
purity for the most ; In the second place
is never recovered, for m of 1t ncmn vﬁh tho
Another mmw is that of obta mmn
on large batches of paste. .However,
work, which is borne out by later
over-all movery of mgmt is s

Seéveral phasea of the plant experience in m
of the processes L£or BT-352-P m for mwas.r deserves
at this time, There are two m’blm in the ; ractical
ortheuzutwhwhapaartebtm roelated. In the P
as nally s f im:itm somew taarrmnmwa-

of gr

desired viscosity at all times, because the orig
syecmcatious cﬂ.lcd for controlling 1‘1 by the addition of wate
dnr:l.ag srinding cycle. On the other hand, the viscosity will

hange with mamuthmamhmhexhutm IR
that the o plnnt o ater found 1t quite aifficult to mm
trol this ss.tuat on, Ult y the situation was brought under
mntroleg specifying the adﬂi on of a definite awount of water

owed after about one-half hour grinding with additional

borax, if necessary, to develop the proper viscosity and tht
sequent proper utiﬁzation of power.

As noted earlier in this report, the eoonng twﬂ&,ﬂ s
on the plant unit have never beean : uate to mmt sOme tem~
perature rise during the grinding eyel Sometimes this h
gottan seriously out of hand and has mmua in a marked
or crystallization of borax against the cold walls of ihe
This erystalline layer in twrn becomes a good insulator and
heat accumulation proceeds more rapidly so mz a vicious
results, and the tcmporatare rise t ; q large,
sitnats.on has been seri avated on occasion W Py
more borax to a charge which had beeome hot wtil sone cha
have actually set u;; to alwst solid crystalline. masses wh

aunmdtomolau tly after the agitation is stopped,
removal of the cryst 1m1aw!’mtbtwmanft"m
between charges has been gquite successful in &

temperature rises if the water and borax content are ®

Another problem which has sericusly handicappe
grinding of CPC Green in this process has been the tend:
many batches of CPG Green crude to contain substantial :
of mdisp-rsibla pigment in the form of quite small, dut
hard anules or pellets. These pellets do grind sl
'oﬂyand result in some rather coarsel) srema
1”%!39 pigment overflow from the elassiﬁarg mbn
serious, also result in an accumulation of mxrom 1gm
the borax sludge. This has been eonm somﬁm:
speed pulverization of the crude :lt is m:lom
can be );ohgt under igg:omblo tgzn%rgm‘ ‘J‘W _ M XCeBAL
o 0 borax sl &e ' o should be 4
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Installed 15 capavis ob milling st least Six chavges pev day of

ns 8 ca ® 0 at least six ¢ !

125 1bs. each ogaa total of 750 1bs. of pigment per dg;l: With
careful scheduling, it seems reascnable to believe that seven
batches conld be done, and 1t is not impossitle to conceive of
eight batches if the gr:lnéing cycle is no more than two hours.

At present. the plant is able to accumnlate five cm» charges
for filtrat! but the filtration and the washing have prm
tohotbebo emmmmeusmtmwnmnm -m_
capacity has not been, in general, achieved. with mry L
thing considersd, 1t Jooms reasonabie to conclude Lhet the eapaemv

that of two ball w.l

xmort plant.

of one Cowles optimum conditions
,;“:ﬁ. *pproximtes
11

The two dispersed pastos described above have been con~
verted to colors especlally designed for use in rubber base latex
paints by the addition of other ingredients, particularly a special
resin compatible with the latex paint vehicles and snbmmt drying.
These praduets have been coded 8-358-13 and GP-740-
details on thei pn;r ation will be reported ulscwhoro. They con-
tain approximatel pigment and show excellent dispersion and
strengt ﬂevelo?nt in latex paints, but are less desirable for
other aqueous thinned systems,

A substantial amount of oup rhthaloeyanine production is
sold in the form of the “Ramapo® Lakes BP=~173-D and GP-501-D,
It was, therefore, considered highly desirable to convert the >
aqueous ground diaporscd pastes to such "Ramapo" lakes. Alt h
the first attempts in this direction were somewhat promising,
has not bean possible to make consistantly uthfactory 1&.: in
this way, whether one starts with th 5% of
Blancol or products ground with 1 Blmal. Substantiauy
all such lakes have been markedly mak and also qulte poor in
texture. The strength dpneiauey can be overcome by using higher
toner content in the laskes, bdut such products are even worse in
texture than the unets athmmmlmreonm‘b. This .
experience is in . ine u:lth mnnr experisnce on attempts to ke
"Ramapo" lakes from glo halocyanine pastes cont Bl anad
it seems quite probal that such 1aku will not be made ‘
so:: other dispersing agent is found suitable for mzm cw: m
warer.

DUP050069406




023 -

In contrast to the experience with the rosinated "
it has been possible t0 make lskes similar ﬁo :sm-aa&-n
toon lne ‘CRO/LE disperssd paste with relatively s: modific
in thn process. Some dispersed pastes ground with 5¢ Blancol M_
been used in the Mmms without hnngss to give pro-

ducts of excellent str However, this ,

nndepcndable and attempts to use vmducta zmmﬁ with 10¢ B
in the standard process were quite unsuccessful, because such

ducts wmﬁd not absord the Resinous 011 X.l, ma ‘the htw R

invariadbly floated to the surface during the drying Howevar,

by adding a small amount of barium chloride dnrinx tho etom-s

tion, this difficulty has been largely avoided and products of

rathaor good strength have been odtained. g{ inereasing the toner

content slishtly, tg:ﬁducto fully equal to BL-288«D were obtained,

for some mon past, a substantial porticn of the BL,-288-D’

pmé tion in the Newark plant has been made by this method. The

only deficiency appears to be a slight dofieisncy in texture and

it been the established policy of the plant that all such

products which may be alightly poor in texture, and which

contain slightly more than the standard mmt of toner, shall be-

consumed by bdlending with products made in the normal manner.

This use has consumed & major shart of the BT-352-P manufacture

and continues in active operation,

It 1s noted above that all of the sarly experiments on
agueous milling of phthaloeyanine pigments were svaluated by
rubout comparisons of the dried colors with our standard phthalo-
cyanine toners. Although the quality of these products was pro-
mising, the general strength level was, at best, from 15-20%
below {;hat of the current standards, ﬁemthalesa, occasional
products showed strength approximately equal to BT-30%-D,

A study of these few strong samples showed that all of
them had deen odbtalned from rolativoly ng grinds wvith 5%
Blancol, which had been carried beyond the point of minimum
particle size index. Purther uporimta of this sort were then
carried out both in the laborai and the semi-works, but it has
not been possible to confirm the hesis that cttsct:lu pm:leu L s
size reduction with respect to ultimate dry colors continues : &
beyond this point of minimum particle size index. .nwavor, ons
set of experiments with 5% Blancol, in which the dora
ratio was increased substantially abwo tm usual 10~1 ratio
(actually 800 grams borax to 60 grams pigment),did give mamu
which approximated the strength of BT«284-D. carrying the
borax ratio somewhat higher, dispersed pastes containing only 5%
Blancol were obtained which approximated the strength of the
standard paste from 10§ Blmol. These conditions appeared
impraetical and have not been followsd up. ﬁwartholess they
demonstrate that it 1s possible to obtain dry ecolors of satit-
factory strength in aqueous milled processes,
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oy Bt Sttty BT G S
carboxy me €e ose use s dispers was
reviewed again, both as Ine scle agent in the mixer

used toget with other agents. Carboxy methyl cellulose has
eontinued to give erratie results, and does not appear to deserve
further attantion.

 In some of the earliest work on partiole size reduction
at xamk, copper phthalocyanine polysulfonate ("Fontamine® Fast
Turquoise BGL) was tried as a dispersing agent in squeons m:tm,an&
it wa3 found to be quite effective in bringing about particle s
reduction in the HF process. It 1s a wvater soluble dye uhieh can
be precipitated with a metal salt, such as aluminum sulfate; and
this me of precipitation has ﬂooa used to flocculate ttn dais«~
persion and to enable the products to be mttrea without sig-
niﬁcant bload:lng. Products ground in ¢ 5o§r'.m of about 10%
“pontamine® Fast Turquoise 8GL (about ity so thttactml
ga e content 1s only about 5£) can be flocculated with alum
that they are substantially free of axy Bleed during the “rhitea
t:lon"s::p%a m“i; n;s tho t:om ga ts a:; v:shed out of th:ry
precipita some om:y equently develops.
colors obtained in this manner are close in strmgth to BT-284-D
by rubout, and mn{m equal to BT-28+-D in enamels. Further-
more, they are substantially free from f1. ation in
enamels. The dispersed pastes from these m'oduets are on °
defensive aga:lnst the Blmel gromd preaucts but are of rc:.a- :
tively good quality, T uite poor in texture in either
varnish drier or alkyd ro. 1 grinds, and appear to be
poorly wet by oil in substantially t!a sm mmar as products
ground with Blanecol are poorly wet in oil. Two semi-works
charges made with this dye as a dispersing asgent were markedly
inferior to their laboratory counterparts.

Another agent showing some promise An the early work was
Petronate, (a petroleum sulfonate), and its use was reviewed at
this time without mach evidence of promising results,

It had also been suggested that sodium rosinate might
function as the dispersing agent and permit the pmmtiea of
8 rosinated "Ramapo™ type lake directly from the crude, This
:g;nt does mppear to promote particle size rodnction m & rathe

iciont manner during the first few minutes of a grinding
operation. However, it dmlops rather copious amounts of
in the process, ana any rnrtw ticle size reduction 1s
inhidbited thoraby. The best ucts were at least 20f wes _‘
against BP~173-D on an equal toner basis. Several anti-fous
agents vere tried without success; but it is still believed mt
tga.s pmts:ss might be successful if the presence of foam could be
alinming

 DUP050069408



-25 -

Another grou ;gants, wvhich has consistently showm:
results of mterest “this work s comprises the lignin sulf
vhich are widely available as by»pmducts from the paper pul
industries, These are typified by the "Marasperse™ preducts
the Marathon cerperatﬁon and by Orzan® from the Crown Zeller
Corpor tiom These ucts have been a little um-m ‘

as a dispersing agent, when ju ed by the particle
have not shown the harmfy amounts

ary colors. HRevert ‘-vm* my haw m?
hmmaafmiwﬁthmmwmw wﬁuwm
colors obtained from thelr use. More - _
Mp&hmcmnwsthmmer" “
under the designations "Indulin® XS-1, X8
ch vere saild to have been odbtained by af
relaumw lignin and to contain respectl
sulfoniec 4 groups per lignin moleculs., When 1
dunets was used in :guom grinds, the resultin ,
the best strength any ts herstofore o
w1l Differences betwesn the four maw m sm:n
the In nnnm-.’imssclectodutgi ently
st roduct. The Dest atrm ,
stan! equal to that of BP-284.D ‘
intense undertones and green but int 'Nu ﬁm a
woere obtained in the form of :olutim, m m suwnar has
given us dry powders which have dbeen in wivalent
the oﬁin&l solution supplied. cngu u.u ed v’.th 10f of

X8-3 10 parts of bom per part for about aw
in the laboratory ve given very mumsuns regults at abo
the strength lmi mtioma above. Increasing m tine of gi

to two hours has shown only a very slight advan Incre:
thsmtoz tbowmmmlmlmm mcm-
%« semi-works charges have Wu&u The
mratm riureaulta for reasons unkno The second
was groupd | oraixhomammwntmzw quality mater:
. 'tat appeared to mmnatmtrmmwmmmqu
obtained in the labora :lnmw The third charge was
ground vith 20f Indulin | ve wesk products. Further
mrkinthesm-wrksiao omgymwitm::ma_
to be made practical.

' 'ror mtm,” ne sawpl
mamaol m ae-.;;,'_;f '

tho addition a&ghm&tmizi&gwmt er smé?t tay
strong gmz. of BT« s Dut it was not reprod in s
quent experiment. ﬁm salts such as sodium citrate, M:li
pyrophosphate, arumgaumudmupinehuww : :
ment. Amtw wgsnt which proved harmful whether used along w
in combination ndnlin, was dimethyl formamide,
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It is cbvious from these vather sketchy results that the
work on the use of Indulin XB-3 in the preparation of dry colors
is incomplete, and many additional experimsnts are suggested by
the results rnporm. ,_

Several experiments, including one charge in the cma

{nlm unit (s.§.3031), were carried out in an attempt to
develop a shade dispersed blus paste, The results vere
disappointing in two respects. In the flut place, although the
product was consideradly greener than BT-353-P, it was also
- markedly duller., In the second place, the st%dmlom
was considerably less than had ‘boan snticipatod the work on
CPC/LB. The crude used in these experimsnts was the "EF' type ,
of chlorine-free crude and was believed to be 1007 4in the bets ,
form. HNevertheless, the degree of greemmess was considerably
less than was anticipated. The over-all properties led to a
Joss of intsrest and the work was not carried further.

More recently, efforts have been direscted to the prepara-
tion of a counterpart for BT~-297-D by milling the same chlorine-
free/EF crude with Indulin XS-3. These produets éid develop
fairly good strength with respect to BT-297 ut were nrg.mh
redder, being only slightly greener than CPC/IV.B ;
manner. Very limited work was done on this prob! on during the
pgriowg covered by this report and further work will be reported
8lsawnere.

: The use of Indulin xs-s as tha d:.nporsing agent for
milling CPC Green has been @ g briefly. The ucts
obtained were appreciably ve or than {abont 10% weak),

but there was only a trace of dullness and this definitely re-

prssag;s the best CPC Green toner obtained in any aqmcms milling
operations.

Bmmwwmrlyammmmmn phthalocya
colors in water had been unsuccessful, it was eanaiaw aosirablc
to revicw some of this work after it m dmmtra&d that particle
size reduction could be ! ht about in the HF mill in vater.
poor results obtained by ball milling with water alone or with

tor us Blancol were amply confirmed. Howevar, when both

“and borax vere introduced in the ball mill, the results
orthegrindworourkodl a:gcriortomthmghim tai
with either pure water or wi uhor agent alone. It was also
found that borax would similarly improve the results obtained
with a nuzber of other dispersing agents among which Brij. 35

- (Atlas Powder Company) gave results snbséant iully comparable to
those with Blancol. Carboxy methyl onlluleas was also similar
to Blancol in this process. Se ials were tried in place
of the borax, and only trisodim phospints showed compa: -am propmias.
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In spits of a ewidara‘blo number of riments with

this type of ball mill operation, tmms-am be a limit
hmxa which significant particzo size reduction was not obtained,

and this limit was still very much weaker than the product which
could be odbtained wumuthmmm. &M&M
amount of work on ° mmmlmummmmw
experience with cmlw. Accordingly, this m m discont
and there is no a»mmt reason for gs.ving 1 i

‘rha @1 orimnta ropertc& herein are roeordaa in the
following notebooks.

1191 - 26, 509 53’ 55’ -66’ 71’ 78
13k5 - 42, 51, 5%, 69, 100, 103, 107, 108, 110

1383 - 1, 8, 11 16 26, 28 35, W4, 46, 55
B R 18 3R R R R AR

1393 - 10, 12’ 63-, %,‘ ‘
W0+ = 2, 6, 7, 11-20, 22, 25, 29, 32, 3%, 56, 57, 60, 63.

W2k - 14, 6, 10, 11, W22, 24, 33, 37, 40, 42, 4%, 50, 51.
g 533 553 56,58, 60; &, 3 67270," 72, P, ?63

1393 1‘5 35; 33’ ’*5, "'9, 59. 66, 71, 755 76. |

WO - &, 23, 24, 27, 31, 3541, W-55, 57, 58, €.
e - 5y 7y 9y 23, 3N, 3‘5a36$ 38,39, t"l: 48, 59, &, ?50 .
1439 - 16, 17, 24, 27, 36, 38542, M5, A
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1383 - 56, 61, 75, 81, 83, &4, 85, 88, 89, 90
1393 - %, 6, 7, 9, 57, 62.

40k - 21, 33, I

2l - 29, 30, 4, 60.

1383 - 86

- U s, 17, 26, %0, 45, 46, ¥
1393 s 9 60: 6?&” :722 » ¥7, 50, 5%, 58, 59,

lw - 5) h’3. 650
W24 - ¥4, 47, 52, 57, 59, 61.

1383 -~ 80

1393 - 29, k2, Wb,
140k - 1, 26, 28, 30.
24 - 12, 13, 28, 46.
1439 - 19, 32.

1393 - 57
2k ~ 65, 66, 73
1439 - 4.

: 1’4-21} lﬁ, 50, 51, 535 559 76e
13‘-39 -' 2’ 5&11’ 13, &}‘,, &g 18’ a’zgé 28 , ﬁ.%’ 3"’ 35’ 3?’

3-333 12, 189 19: 259 291 329 35’ 37, w1, "'2! "3v "51 W) 93.
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