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I.

Phthalocyanine synthesis studies were initisted by the Newark Research
Group in November, 1945. The initisl studies were concerned primarily with the
development of a process for the synthesis and finishing of chlorine-free CPC
(*Monagtral® Fast Blue B) for the proposed plant. Study of the synthesis of the
chlorine-free type of CPC was discontinued in the interests of producing a "can-
stable” variety of copper phthalocyanine and sccordingly, an investigation of the
synthesis of a partially chlorinated variety of OPC, "Monasiral® Fast Blue 1B
(18/CPC) by the phthalic enhydride-urea.route was started in February, 1946,
utilising the background oxpariemo exbodied in X.C.I. 'Poolmical Reports.

The major problem was tho production of a "m-utahln" typn or copper
phthalocyanine, of suiiable gtrength, and possessing tinctorial qualities essentislly
equivalent to those of the current stasdard pigment prepared from mcid-pasted,
semi-chior CPC synthesized by the phihaloniirile route, Urigineslly, the accepted
stendard, quality-wise, was BT=172eD toner, which material has gince besen shown
0 be tinotorially infericr to BP-173~D despite the fact that it is derived by
acid-pasting from the same source crude material as is BP~173-D, The latter
product (BP=173«D) has been found to be the best of the DyPont standards in
4inctorial properties and accordingly has been establishiéd: as ths goal produot
in, the move recent work. ‘

: Solvent-ballemill grinding was specified for the particle-sgize reduction
step for the purposes of the proposed plant, in contrast with the less novel mnd
more expensive acid-pasting and salt-willing techniques. The use of the s b
milling procedure presented quality problems,to which it was necessary to 4

a comsiderable portion of the studies reported here,

The present report covers laboratory invostigat.{onn ot the procuo
development from February, 1946 to December, 1947, and to sowe extent represents
process studies suggested by semi~works operations which were started in August, 1946s
The work sum:arized here was concerned largely with the LB/CPC condensation reaction
and "sulfation” step and, to a lesser degres, with subsequent processing steps,

Only certain special aspects of the processing steps of ball-milling, and acid and
alknline extractions are covered in the present reporis The major portion of the
work done in this laboratory on the ballemilling, drying, end the soid and alkaline
extrection steps, ae well as additional information regarding lake preparation "
following the LB/CPC synthesis will be presented in subsequent ‘reports by o'bm
members of the phthalocyanine research group. . :

“The preparation of ihe 4-chlorphthelic acid !mbemdiatc 5.. doiit v&th.
in another report {see references).:

The considerations presented here roproaout infomtioa acquired thrmax k
various stages of the development process, and all emﬂm to some greater or
Tespar extent to the laboratory procsse desoribed in Ap XLe BSome of the
. Anformation presented is no lenger pertinent to the pmycacd plant procou but ie
included in the interests of compleieness,
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II. BUMMARY AND GONCLUSIONS

A procedure for the laboratory eynthesis and finishing of “Monastral®
Fast Blue LB of satisfactory strength and tinciorial properties has been set up
(Appendix I). Allernative procedures are described,

"Monastral® Fast Blue LB prepared in the laboratory by the phthalic
anhydride-urea process, employing the "sulfation® step, and solventegrinding for
particle-size reducticn, is strong in extension, superior in hue to present duPont
standard commercial semi-chlor CPC toner BT«172=D, and is a close hue match to
standard “Ramapo” Blue BP-173-D.

The following factorg have been shown t¢ be gignificent in their effect on
the tinctorial properties of LB/CPC finished by solvent-grinding.

1) Synthesis

a = Effective agitation is necessary to permit optimum distribution
of the chlorine in the final product and to the attainment
of optimum tinctorial properties.

b = Choice of reaction mediums Trichlorbenzene invariably yields
superior products, quality-wise, to those obtained in kerosene.

¢ = The presence of iron, whether derived from the startinmg
ingredients or from the reaction equipment, gives rise to
undesirable pigment quality when the synthesis is conducted in
kerosene.

d = Quality of the crude 4=chlorphthalic acids The use of the free
acid, rather than the sodium salts of the acid, insures a
more homogeneous reaction slurry and, therefore, better chlorine
distributiontthroughout the reaction mmss.

e = The presence of more highly chlorinated phthalic acid derlvatlves
contributes to greenness of the product.

2) Conditioning (Cryetal-Fhase Considerations)
a = "Sulfation™s The sulfation process permits the use of solvente
grinding as a particle=size reduction method conaiatent with
the production of good guality LB/CPC.,

3) Extraction ‘

a = Solvent extraction employing acetone or trichlorbenzene
removes a green impurity not removable by aqueous acid or
alkaline extractioms. The resulting pigments are superior,
tinctorially to their umextracted counterparts.

4) Gripding .
a ~ The presence of kerosene residues in the crude pigment hinders
grinding in 91% isopropancl. Acetone (99.5%) grinds are less
affected,

§
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11X, DISCUSSION

In the propmticn ox' copper phtbalocyaninme by the phthalic sanhydride
urea process, the substitution of 17.3 mol percent of 4~chlorphthalic aoid for
an equivalent awmount of phthalic snhydride results in the formation of a .
partially chlorineted blue phthwlocysnine containing approximstoly 4.1 pire
of organic chlorinee. The product is designated as “Honustral® Fast Blue 18
ta gontrast wiih the chlorina-rroe material, "ionastral® Fast Blue B,

The introdustion of chlorine inte the phihalocyanine molesuls
contributes to "can~stadility? (sometimes referred to ms “orystal-stability®)
of the resultant pigment in paint systems in that it prevents s loss of % oria.
strength on exposure to hydrooarbon solvents and particularly to aromatic hydro-
carbon solvents. The shlorine~free meterial (Biue B) suffers consideradle strengt
loss (approximately 30%) when stored in typical paint solvents and this loes ‘makes
ite use in such systems undesirable,

Statistically, the LB type of copper phthalocyanine (LB/CFC) csm
be regurded as a mixture of two different woleculssr species. Assuming the optimum
distribution of the chlorine atome, such a mixture (containing 4.1% of organie
chlorine, i.e,, 17.3 mol porcent starting 4-chlorphtbalic soid) would oonsist of
69.2 mole percent of mono=chlor copper phihalocyanine and 30.8% mol percent of
ohlorine-free oopper phthalosyanine. Presumably, the gross stability exhivited -
by such a mixture is contributed primarily by the chlorinated portion of the mixture,
inagmuch as the instability of the chlorine~{ree spocies is known.

The selection of a product coutaining approximately 4% chlorm,

; rathcr than one contsiniug more or lees of this element, was originally dictated

"' by the nesessity of obimining @ product of sufficient “can stability" to permit

particle size reduction by ball milling in kerosenme. Witk the use of aloohol

rather than kerogene, for thes ball milling etep, euch a large chlorine oocntent

. 48 pot mecesgary and it appears possilble to reduce the ghlorine content eafely to

. poud emaller value, The LB type pigment containing 4% chlorine is better in ®canm
stability" than the current du Pont standard, shich contains only 3% chlorine, aud
approaches mono chlor CPC (5.8% Cl) in stability.

Py ',‘_‘_?..__ Boly B

Initial -ﬁfe:;tt 40 prepare LB/CPC by tho phthalie enhyd#idesurens
kerosene route invariably gave rise to producie timctorially inferior to standsrd
weterials, Beveral causes for tinciorial deficiemcica have since becois apparent,
some as & result of semi-works experiences, the presence of iron phthdlocyanine
in the kerosene synthesis being foremost. Efficient agitation during synthesis
has been shown 10 be of importance in the attaimment of good quality. Also, -
crysial-phase considerations hayve been found to ve significant, as well as the
reaciion synihesis medium, quality of the crude 4-chlorphihalie acid used in
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.. sodium hydroxide, im addition to the 2{ wulfurie mcid and 3% amacnia extractions,

ofe

synthosis, the yronaoo of mmuu. the grinding medium, and the condiﬂen
of the crude prior to grinding,

These possible causes of tinctorial deficiencies (duliness and
gresuness) of solventeground LB/CPC meterinls have besn investigated and all
Rave been shown to be significant in their effect on the tinctorial prmrtha
of the pigment. It should bs smphasized at this point that the effects are

- cumulative and that the removal from the process of all the causes is mum

for the atisimsent of optimum pigment guality.

4~k ARDUr:

It uppun th-:t tho d\tumss observed with many miu
of solvent ground LB/OPC is associsted to some degree with the pressnce of
dmpurities in the piguent, since acetone extraction of samples of such materisl
(1n adgition to ususl extraction) has corrected some of this tinctorisl defiotenny.
It has not been possible thus far to obtain the same improvement thru simple acid
and slksline extractions alénes 7The use of an acetone soiveni~extraction, in
eddition to the stundard moid and alkaline extractions, does not offer sufficient
dmprovensnt in itself 4o overcoms the objsctionabtle dullness of solventwground
13/CPC but epplioation of this extraction procedurs to "sulfated" pigment

synthesized with good agitation, even in kerosens, ylelds a preduct of goul quality.

Tha ooneept of hiadoroé oxtrantian duo t0 the presence
of kerosens is supporied by the results of s series ball~mllled in kerasens, dth
and without napthenic scid, and each type subsequently steanm distilled with and.
without caustic sodas AllL samples were acid and ammouia extraeted. The sample
hyving both nspthenic acld and sodium hydroxide was strougest and wost intsnse,
followed by the sample having sodium hydroxide but no napthenic soide Those .
rosults could possibly be explained by the emulsification of kerosene on the
pigment parilcles by sodium naphthenate, lLikewise, mcetons exiraction of knrom»

gfound material prior to the asid and amaonia extractions gave a considerable stramgih!
and iinctorial improvement. The resulis-indicate that prior removal of the kerosens
from the kerosene-ground pigment pmnitrn sore efficient mgqueous acid end alkeline~ z%

extraction due to better wetting of the pimnt surfades.

s ~ & xtragti B

Sxtrac’sion ot an :laopropmol-gromd paste with 2,58

or the presence of sodium hydroxide (10X solution) during steas distillation of
the orude,. kerosene reactor slurry (with subsequent filtration and washing of the
slurry), results in definite tinotorial improvement under lsboratorycondibieon
Also, further washing of a crude (stemm distilled in 10% sodium hydroxide sol: ‘
as desoribed above) with u concentrated cxmonia solution, or a 1sl cono, RHoOHs
water solution gives a colored filirate and s subsequent improvement in tino¥orial -
‘quslity of the pigment. Ammonia exiraction apparently offers some advantage nﬂ
when spplied subsequent to m 10% sodium hydrod.du and & 2{ sulfuric acid extraction,

Bmaotion uth hot tr&ehlorobumuot eruds plgnent
made in keyosens, or synthesis in triohlorobensens, followed by filtration of the
reactor slurry and washing of the presscake with hot trichlorobensene, results

in a prodnct significantly brighter tm is obtained by the ushsl.gyuthesis in

HSY u‘m“
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kerosene (without TOB washing)s The hvrovmt nmnug from the washing with
trichlorcbensens is spperently a sonsequence of the removal of an impurity from
the crude pigment, 1-2% of a dark gresn coapound scataining iron (1-2% as ’I.).
oopper (2.9 « 51# as On), chlorine (307 5am' and nitrogen (1200 » 16.7% as
is renoved by the extractions The available informetion suggests that the zraaa
mterial is a mixture of s chloro~iren phthalooyanine and a shloro-ocpper phithalo~
oyanins containing mo'e than one atom of chlorine per moleculs, This wvie

supported by the fact that the spectrophotometrdie ab-mtson ourve (Appendix 11)
of & sulfuric acid solution of the material is very similar tothwt of a mixture of
-ohloro~iron phihalocyanine (015eP0) and & ocppor halooysnine of formula °
approximately Glaes CPC, and by the observation m't the iron and oopper p ;t&owﬂm
of the types in question are tinctarially dull, and are slightly soluble ix
4richlorobensene, Formation of the green ohlor!m CPO's of the 'sypo in question
is bvelieved to result froms

(1) non-uniform distribution #f the chlorophthalic acid during the synthesis,
#0 that more than one moleculs of the acid enters into the synthesis of
s CFC molecule, thus yielding CPC oontaining more than one chlorine stem.
(2) the presence of di« and possibly trimchlore eompounds in the crude ohlore=
phf.hal:l.o aoids used in the synthesis,

¥hile the fmprovement resulting from extrastion of the crude
piwnt with trichlorobenzene is appreciable, this step alone is not adequate o '
insure production of pigment of the desired brighiness b{*&b solvent grinding
procedire unless prior crysta.l-phnu change is effected (seo later section.)

e~ 2 RE!

A rolatiomhip betw:m parucle size and dullness is auzsutod
by the obpervation that solvent ground (isopropamol), and extvacted samples of ‘
the strength level of the order of 10-15% greater than that of BY»172=D, are seldom
dull, relative to BT-172«D, whereas scorresponding samples only squal in strength

to this standard ere generally (but not alwsys) dull, Dullness decreases with
inereasing strength development during grindzng.

f..'

uiﬂ (H01) extraotable irenm, which, when caleulatod as iron phtht*_j ya
approximutely 3% of the weight of the pigment. The fact thet approxise
of this iron remains after acid-pasting suggests that et leust noet e! _
i is present as s phibalogyanine~type compound. The irom contamin: isha appar
_‘results from corrosicn during preparation of chlorophthalie acid in
(vat with steel oover and fittings) currently ia xm, and umttrm cm :
the steel eagitator in the synthesis vessel, TR

A green, acid-pasiable pigment m bo !.som d froh
seni~worke material by acetone extractions The sxtracted materisl od : Lt 4ron
and exhibits a spectrophotomeiric ocurve similar to that of a kmown mio 0
iron phthalooynnim. Appendix IXI) ,

Yy study of the relationship Mm the pﬂmoo
phthnlooymim and the greenncss and intensity deficiensy of gemi-works 1B/
suggests that iron phthalooyanine is responsidle for at least some of the tinstorial
defieiency, BP<173*D, to which was added 3% by weight of ‘Lrem phthnl«naiu was
p'nn and dull ‘gamt tho mdaltoutod atmﬂud. »
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The presence of dichlorphthalic materials in the crude
A-chlorphthslic acid imtroduces an ervor im the interpretation of the analyses
of the crude scid, the net effect being that for a zive: gross amount of organie
chlorine in the orude aeid, there is present a smmller proportion of chlorinated
phthalic acid molegul®available for Blus LB synthesis, Consequenily, a grester
proportion of chlorine=free GF0 results.

On the basis of these sonsiderations, it sppears that

those conditions which favor the most maiform distribution of the chlorine
throughout the blue gynthesis reactiion wmase, 80 that no more than one molecule
of 4~ghlorphthalic acid exters into each phthalosyanine unit, are necessary for
the attalnment of optimum pigment quality. The importsnce of good agitation
during the condensation step is immediately obvious. The use of fres 4-chlore
phthalic soid instead of the mone~sodium salt of 4-chlerphthalic acid, will
insure & more homogeneous dlue reaction slwrry, inasmioh as the fres 4-ohlopw.:

. phthalic acid is wolten (M.P, 150°C.) at reaction temperatures and its homogsneous
diétribution is probably more assured than im the case of the momo-godium salt of
the aoids It is presumed, therefore, that good mixing of the phthalic anhydride -
und of the 4-chlorphthalio acid, both of which are molten prior to the eddition
of the wres in the blue synthesis (165°C. in semi-works), will insure to some
oxtent the optimun gistribution of chlorine in the final Blue 1LB/CPC.

In an sarlier effort to delermine the somparative ease
with which themmuo-godium salt of 4~chlorphthalle acid enters imto the phihalosyanine
reaction, en attempt wap made to prepare a symmetrical tetrachlor CFC from o orude
sodiux acid 4~ehlorphthalate which enalyszed Por 61,55 sodium acid 4-chlorphihalate,
26424 sodium acid phibalate, and 10,37 sodium chlorides The resulting product
?nﬂ.%:?d for 11.’7%9 chlorine (calos 1348% C1), and was obtained in very peor yield
(28467%) o !

: The preperation of a desirable quality of orude 4-ghlore
phthalic acid for use in 1B/CFG synthesis appears in another reports (KieA7=48)

k - Crysetal phese pnd Tinotorial Quality
: Copper phihalosyanine exisis in at least two crystalline
forus as sbown by X-ray diffrsction patternss Details of those studies will be
~ presented in enother reports Some useful correlations between oryatal phass and
tinctorial properties of sopper phthalooyanine msterials have been indicated by
these x-ray studies: The tinctorially more desirable crystal form is refefred to
as the A phase and the less desirable form the B<phases Crude chlorine-free
copper phthalocyanine as obtained from a keroseneephthalic anhydride « ures synthesis
exists for the most part in the undesirable (tinctorially) P-phuse, whereas crude
momochlor CPC 1is synthesized for the most part as the of materials The 13 typs of
OFC, which may be regarded as & mixture of the chlorine~free and monochlor types,
consists primarily of the A phases Phase change can be effected in a variety of
waye; including heat treatment, exposure 10 arcmatic hydrosarbon solvents, salis
pilling, acid-pastings “sulfation® etes Monochlor OPC which exisis primarily in
the desirable X phase resists phase change by any of the sbove irsatments; and in
sddition to an inherent "can~siabllity”, therefore, does not display all the
undegirable tinotorial properties of f-phase chlorime-free OPC, '
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. Salt-milling and acid-~pasting by the usual msthod
sonvert Bphase cohlorine~fres OPC into the redder and more intense X phase
material, whereas solvent milling permits culy & minor proportion of change
to the £ phase, the resulting pigment, in the sbssnce of other tresiment
sffocting a phase change, being distinctly green and less intense, as would
be sxpected of B-phase materiales Solvemt-grinding (aleohol) of o< phase
. waterial doss not recoavert the piguent to the fephase, although grinding in
arometic hydroocarbon solvents does sffect such & phase change. It 4 ..
resdily apparent, that if optimum quality LB/CPC is o be obiained,
product need by primarily in the o phusss The considerations dosor
explain in pert the ancmaly previcusly reported, 1.0., the distinat
and lesser intensity of solvent-ground chlokine=free CPC materia
with a solvent-ground semi-chlor CPC, despite our knowledge of ¢
increasing greenness with inoreasing chlorine contemt of CPC findshed
sonventional acid-pasting method. :

he a practical test of the relationshipnie
orystal phase and tincterial quality, and to determine whether the 1 :
deficiencies of BT=172-D as.compared to BP=173«D (both are derived by acid-

pasting from semi~-chlor CPC) could be.mtiributed in part to the softetexture

treatuent given the former (toluone emulsified with TEA«Cyp ester}), semi-ohlor
CPC pulp (source materisl for BT=-172-D) was soft-texture %reat-cd as above, and
the product compared tinctorially to the flushed, untreated pulp. The very
_apparent intensity of the untreated over the treated material suggests the
adverse effect of the soft-texture treatwent, which sffect mey bs related to a
phase change which is known to oocur when CPC materials are expossd to sromatie
- hydrocarbon solvents. (X-ray examimation suggested that scme phase change
resulted from the trestments the method is not suffisiently precise, however,
to permit quantitative detection of less than approximately YO of the Bephnse
in mixtures with o strusture materisl.) '

3 = Synthegis Studies

o The synthesis studies reported here wers mads for the most part
prior to the use of the "sulfation” process as n conditioning step, and all
quality references, particularly those of solvent-ground material, unless other-
wise indicated are 0 be regarded accordingly, especially when gompared to avid-
- pested products. Quality compurisous between solvent-ground materials are :

direotly comparable and essentially valid. - g '

‘ Three comparative series of 18/CPC syntheses (6 mm) :
4n glass reaction asssmblies (essentially free of iromn), and provid
sgitation (muchor-type agitator = approxe 200 repeme) yielded tk

informations

Substitution of trichlorbenzsne for kerosens as reaction
medium, followed by steam distillation of the reaction slurry yleldegrpiodiets
slightly more intense than the corresponding materials made idkkercsene, I1f,
howsver, TOB synthesis is followsd by filtration of the kot remction slurry,
and the filter cake is then washed with hot (170° = 190°C) TCB, an appreciabdls. -
improvement in inmtenwity is observed, as compared with kerossne process muterials.
As discussed previously, the latter improvemsnt Ls undoubtedly due to a large
extent 10 the removal of a green impuriiy from the crude pigment by the hot: 7CB.
¥hereas the best acid-pasted materials from such TCB extracted crudes are: superior
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+0 BP~173«D in iutensity, ihe bnt no:l.d-paﬂoa matorials from keromo syuthuis
crudes are oaly oqual to BP~173+D in this respect.

Solvent ground TOB materials are cma.um;yzmsﬂ
weaksr than their Rorosens synthesis solventeground counte y and alibough
intense couparsd to the latter, are iunferior to BP=173«D tinotorislly. Bvem -
the combined effects of synthesis in 1TCB, filtration and washing with 108, and =
oxtraction with sodium hydroxide, are insufficient to yleld a product of Mwﬂﬂ
equal to that of EP~173-D, im the cass of solventwground pigment, The tinctorial
deficiencies of such materianls are related to the orystal phasge in whioh the
material existsy that is, Sbmetelltkecdellibessolvinb godveitppedust foodbie case
appearma¥tibe dus to the presenice of beta phase material, Suhuqum acid-pasting
of these solvent-ground products derived from the ICB synmthesis groducen satie=
factory color against BP-173+D standard, -

e general conclusions obtaimed in tbis study may
swmerd zed briany as toums (1) mcid pasted products are ti.notoriany mwior
(more intense or less dull) to their solvent ground counterparts. Only by scide
pasting has it besn possible t0 obiainm pigment of gos) quality without “sulfation®
treatment, By uss of this conditioning method, & pigment of pwpmiu tpprouutm
those of BP=173~D may be obtaingd from kerosene process crude, (2) Sowe improvement::
in tinctorial properties of either solvent milled or soid-paeted pigment resulis
- fyom synthesis in TCB rather then in kerosens, snd the improvement is magnified
if the slurry is filtered snd washed with 'IGB. Extraction with godium hydroxide
also results in some improvements (3) It sppears that the presence of bets
structure CPC in solvent-milled LB is responsible for part of the quality daﬁuicmi“
. of this pigment. (4) The use of “Nisgara® chlorophtimlic enhydride leads to acid
pasated products brighter and slightly grecrier than those obtained with Newark
chlorophthalic acid, but there is no quality advantage to the use of the *Hia

" - material when the pigment is finighed by solvent millings (5) The combined e:ftocu

of all the aforsmentioned variables (including extraction with sodium hydroxide
solution) which promote improved quality is insufficient to raisé the tinctorial
level of solvent milled pigment fully to that of BP=173=De’

The appearence of uum Alkald "W oruds chlore
phthalic anhydrides on the market suggested its possivle use in LB/CPC mmm
in place of the currently used 4=chlorphibalic sacid, The Niagara Alkali Gt
product is prepared bythe direct chlorinmtion of molten phtbalic anhydride in
prosense of suitable catalysts, and gives riss to & greater proportion of mu
highly chlorinated proeducts tm does the Newark process imvolving the alkali:
ohlorination of disodium phthalate,

bl - Imk Mhlotphthauc Ac:hi e "Rhw;" uhu

"!m* chlerphthgno anhydr“o eoataim 151?
atons of chlorine per molecule of the irdds
(1+0: contains at lu-t 154 of the dichlorphthelic

. anhydride), yielded soid-pasted LB/CPO (4.55 e:.)
w; intmn but objcct&ohably green cwﬁ %o
BP~173Ds

DUPO050066766



b2 -

=10

* ohlorphthalic amhydride coniasning
‘ohlorine (caloulated 60X monochlorphthalie
aummo, 40% phthalie anhydride) yielded materials
whioch, when seid pasted, were intenss vs BP-173+D
and oonsiderably less gresn than ils ym&wtu from
tlumuuﬁlycmm'mm '
although still green (vvs to vs, nnhut

Newark (hb.) mdo Mehl.crphihano n 3k
organis ehlorine, (10’0, m ] o aoid)
yielded products less green, but 1.» Mamo shon
acid pasted, than those obtained from thd"ﬁm‘ .
ohlorphihkalic anhydrides, Only on acid~pasting

TCB synthesized meterisl was a product owm rrm
Nowark 4~ohlorphthalic woid wiiish was squal to BP-173«D
in intensity., The tincterisl differenvas between the
scid-pasted and solvextground meterials in the
"Niagara” series were -s.mmmuz greater than the
difference observed in the “Newark® sories, so that
while the acid-pasted samples made with chlotoyhtm:lo
enhydride were intense compared to BP-173<D, the
corsresponding solvent milled samples were very gresn .

compared 10 this standard.
m/crc Boatainiag 3$ Chloriste (from snwa ehlor-

“type cvcocuom entent Squal %o that of

. ourrent purchased (Orches) material has been prepared

b3 -

. 40 hold for 1B type pi;

‘,aocom: tor the aromo

that solvent ground 1B/CFC mede

in both kerosens and 7CB, using "Hiagara" chlovo~
plithaldc snhydride, The scid-pasted material 1e a
¢lose hue mateh to BP=173«D (trace to vvs um) and
is also slightly intense, .

Srystal Fiase - iagara mmamuo mwmu i

uﬂup
pimt ofgoodt!.n

finished by uuapms,m m m_ to. snably
- green oduct 4f the orude pi ’

solvent grinding (Unsulfsted)s This
guants (Zrom *R
phthalic) of 3; mmac content as |
thoss . ohlorine; The re
X»ray studf.u of the *Miagars® 15/0

phthalic anhydride contain a ve
tion of the tinstorially ur
CPQ than do eomparable samy
chlorphthalie moids The pr
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since soid-pasting convortp the beta form imtoe

the ro&d&r alphs material, sush extreme greenness

is not evident in acidepasted samples made with

the "Nisgars® saterial, The greater proportion

:g‘zsgmpw‘mku%mmum} _
fagara® pr s 88 scmpared 1o piguents ;

of acuparable chlorine contents made with the usval

reactants, is bslisved to be a consequence of the

proesence of di~ (~and possibly irie and tetrse)

chlorphthalic anhydrides in the "Niagars® material,

s0 that the pigment made with its use contains a

larger proportion of chlorine=free OPC than is

obtained when Newark chlorphthalio scid is used,

(Chlorine=free OPG, sither crude or solvent milled,

exists largely in %h. beta Wrwturo). :

ninaorwtypom’rm._ ‘
*Nisgare® Ohlorphthalio anhydride, yielded prodnctu
superior to BP+173«D in inteusity (although greensr)
and superior in all respects to the unsulfated,
solvent-ground counterparts. However, in vicv of the -
aforementicndd presence of an abvormally large proportis

of bats struocture material ia ths crude or solvent=-
ground CPC mede with use of the "Niagara" produsts,
there is question as Yo whether LB/CFC derived from
"Niagara® chlorphthalic anhydride can de considered
representative solvent-ground IB type pithaa ;

Enamels prepared from the above products ehow ﬁw

pali~milled samples to be tinctorially superior to w
asid-pasted which in turn are superior to the solwat-»
ground mn :

Vatioua duert diluents for m/crc ;ynthuic have m
investigated as possitle substitutes for Uso-Base kerosone, a highly refined,
washed, odorless distillate marketed by L, Senneborn Sons, Ince At the time t'lw
major portion of this study was made, the consideraticmwvhich are now .pmm
av ossential for satisfactory LB/OPC qnthnh, yisldwise and avlorwiss, were
not fully knowns, The yleld values ars, wo, ou tive enly inapmuch as
some have since been sonsiderably hvrcnd. The y shown is that of acid«
pusted material and, in view of the aforementioned coanidmtim, 49 not represontas
tive of the tinctorinx quality inherent in these LB/CPC pigments. Poor agiationm,
and the use of an irone-sontaminated mixture of 4~chlorphthalic acid and mono-sodiuva
4-chlorphthalate, are presumed for the syntheses discussed in the present section.
A1 runs wore made in . one~liter, 3enecked flask under econditions (poor azihﬁon
foremost) which gave considerable fomming.

DUPO050066768




w]le

Solvent Boum; Range Acid Pasted
DeoeBage 185-265 (8347
‘Kerosene : (82,8
Eeso Mentor 28 270325 25396 -
(913
" Esso Kerosens 170-280 T 9.8
Esso 340 041 FBLPy 8349
. 370425
Eoso Bayol D = 205265 - B1e4
Hogvy Aromatic 179285 " 1945
o=Dichlor- 177-119 20,2
bensene
(90% Deo=Base 6944 -
kerosene .
(10f Trichlor-
bensene

i
i
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: "Bayol' Dappears to give yields as great

as thoss obtained with "DeosBase® although the
former sppears to give a slightly cleansr product,
The material shows promise as a “Deo=Base"
substitute, Both *"Deo~Base” and “Bayol D* are.
-highly refined kerosenes cousisting sssen r of
paraffine and napthenese The use of "Buyo).-ﬂ' is
omutod for economic oonsiderstions.

02 =

Wm

Comparative runs (3) of m kerosens process roa- .
LB/OPC versus the trichlorbenzens provess indicated
that in the oase of the TCB runs, the scid-pusted -
yhelds were 6-14% lower than in the kerosens runs,
although the products is the former wers sirenger
and cleaner, The yield c%nﬂn are howevers
subject to further study. ouming wan experienced
in ihe TCB runs although it oun be shown that in -
iron~fres, kerosens syntheses provided with good
sgitation, foaming is essentially negligible.

The quality differences between Deo-Base keronm R
and trichlorbenxene (Dow, technical) synthesised
products bave been discussed in more detail in a
previcus sestlon of this roperto

'ths tuotimuon of "Sno" Rercsene ylelded 35%

of a water-white distillate bonins in the range

195 = 225°C.j below 195°C, 6 = 104 of the material
digtilled, The 195~225°C" tueﬂoa was found to be a
satisfaotory substitute for "Deo-Bage* kerosens in
the synthesis of LB/GPCs A 93+5% yield (extracted)
of pigment, tinectorially equal 1o that made with use
of "Deo<Base”, was cbtained with this fraction (195«
2259C) in one sutoolave runj the ylield obtaine

. "Deo~Base” under compurable sonditicus was ¢
The use of such a fractionated kerosens mats

" suggested by its possible use as & grinding.
and subsequent sasier removal by steam~gi
contrast with straight run "Esso® kerossné &
Base® kerosene cteam~distillations, The uss
s fraction is no longer being considered ¢
m»uu cost of the mnimtod waterial

A tmtry of u/om uu'toohﬂ cyath“on dny ral
modifications in process is recorded below, All the reactants were initia ’
present except where noted in the case of the ures. The delayed additios. ot ures
inpliu addition at the 160°C gtage of the synthesis. RExcept whers noted, 4-4!!10

“% scid orudo as added g;ztm as the dried materiale: The yislds .
extracted (2% HgB04y 3% MHOE) yields. In all anges, the quality
scﬁ-pntqd m.rm- s onmts.ally oqual to tm of the "D»v-sn.‘ produ
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Bny.oll-- D

 delayed addition dry ures

Deo~Base

Dso~Base

delayed mmoa molten m& |

88.6

«uyod addition -oltcn urea

iltt hohiorphtknno acid
pulp

903

3
; ;
)

aomm .ﬁﬁ%iimf

dnlayod a.ddiuou mnon uru B

kehlmhtmu acid slmy

'Booonno
(omo used for
tyntholis)

" delayed addition dry ures

925

Esso Koreom
(195 225%
: fraction)

delayed addition molten ‘w..' |

!uo Korouno ‘

ﬂohygd‘ aﬁdiiipi dry uroa |

19

2.".0 Kerosene

(Foster<Wheeler
fractionated

Hone

195-225%0)

87.0
857

86.4

Deo~Base
{twice~used

8604
81,1

87.1

for syathesis)

Deo~Bave
{throe tines

used. m- lmmzuit)

' 89.0
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m dnnyod addit:lon of ursa in the synthesis step
offers little advantage, if sny, yieldwise. Four
runs (autoclave) emplo; delayed urea sddition
gave an average yield of B88,4% (of theory) as
compared t0 a yield (average) of 87.7% for six syntheses
with urea present at the start of hesting, The
process employing the delayed urea, howsver, has -
other remaining advantages attendant on its use -
1) Although foaming is mot a problem in Newark

operation, the tendency of a charge to foam is

- materially reduced when the urea addition is delayed,
When all of the reactanta including ures are initially
pressnt, foaming beging-at spproximately 105 - 125%C,
The addition of ures at 160°C permite & very sctive
but rapid and easily comirolled reaction whieh quickly
subsides, The rate of ures addition is the controlling
factor,

v 2) The addition of urea at 160°C permits the use
of s wet oruds 4-bhlorphthalic soid pulp inasmuch as
heating of such & cske to 160°C in the course of syntheses
guarantees the removal of the water present priocr to
the urea addition., Destruction of some quantities of -
uren prior to its utilisation in the nxrthuis wul.d
otherwise result.

d2 - '

The lddition of ures to tlu renction mixture at 260%
a9 & molten urea~kerosene slurry (ksrosens used to ‘
facilitate heat transfer during the ures melting)

does not eppear attractive, Although the procedure is
satisfactory yieldwise and colorwise, the greater

gravity of the molten urea causes complete separation - -
of this material, even with vigorous agitation, and :
precludes the formation of a hmgmm tlw,

43 - §

m rmb "n 1:" of momo 1ltered from the -
kerosens reaction slurry spparantly permits satisfactory
syntheses, yleldwises Subsequent process medifications; -
with slimination of the filtrstion step, however,
preclude the recovery of kerosens at th:u stago of the
processs

4 - BG4 °

' 1 thauc aoid prouukc _
can be used satisfactorily in the LB/CPC synthesis; -
The use of a wet 4~chlorphthalic acid pulp odviates
the need for drying vith its uttmt cmodeﬂ

liot “ndrisd] orude 4-o

d5 « Ammons Arbon in B
To prov:ldc 1nrormt£on tor uisn purpt
ostadlished that operation of the 1B/C.

amnr at 15%. inmu m rwml (b |
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45 « Ammonium Carbonste Accumule . Reaotor Condsnser
To.provide inremtion for duizn pu on. 1t m
established that cperation of the LBA N reastor
condenser at 75°C. insures the removal {by dcconyuition}
of & major portitn of the asmonium carbonate formsd
in the course of resotion, Phthalimide continuss to
condense under these ccnditions, however, and tends tc
oclog the sondenser,

In view of the considerations ulrudy discussed rctarding the
nhﬂon-h:lp between orystal phase and tinotorial quality, it appsared desirable
to obiiveftzany bephophashunyy-of LB/CFC material to the more desirable form by
means other than acid~pasting or salt-milling, applying & method which would permit
the use of solvent-grinding for particle size reduction.

The "sulfation* technique devised by Juckson laboratory for

oonditi.onins plgment for chlorination has been investigated ms a possible means =
of izmproving the itinotorial properties of LB/CPC pigment. The "sulfation® process.
- involves the formation of & CPC sulfate by the sddition of 984 sulfurio scid (mbout
1425 parts by weight per part of LB/CPC) to the hot kerossne or TOB reastor slurry
resulting from the condensation step, Under proper conditions a very granular CPC
sulfate can be thus obtained, from which the major portion of the solvent can be
readily removed by filtration, or by decantation in the case of kerosene, This
sulfate is then hydrolysed to LB/OPC in the subswquent stesm distillation stap.

and may then bs processed by the usual drying and solvent milling procedurss to

yield a redder, more intense pigment than any herstofore obtained by solvent
grinding techniques. These products approximate BP=1¥3-D in redness and brightness
snd, moreover, these properties carry over into alkyd ensmels where prewi

ground products have been especislly green and dull, However, the al
no longer show the relative freedom: from flocculation end supeitor
of previous solvent ground CFC, but are similar to B‘l‘-l?3~D in thess re

*Sulfation® undoudtedly permits a Mwmw@
thealpha form such as ocours during the acld-pasti ng proosss, and also vesilts in

the destruction of certain objectionable impurities: Im both *"sulfationsnd meid~
pasting, 1B/CPC is converted to the -uuuto and is regemsrated by hydr _
"Sulfation® provides a wesns for effecting the phase change with a mu
" proportion of sulfurich acid than is used in the aoid-;putins yrouu
size reduction is not effected to as great an oxtent in the "sul:
a8 in the scid-pasting process 8o that other means mut be uud m 4
development step (solvent-milling) : '

in kerosene (1,64, 60°, 106’, 150°C) prohced n\dotmto resulte)
tinetorial ditfcnnco- were cbssrved betwesn products sulfated st tho difformt

temperatures. The :lndicatim aro, hovever, that the lowsr tmoratur“ zay be
the more desirable.

L]
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X second geries, invelving sulfation of laboratory -
syathesised plgment, in Xercsene, st 0% and at 150°C, revealed no infiuence
of sulfation tupmtun oa quality, In all casss, howsvar, tha "sulfated”
mterial was appreciably more intense and redder M the piput processed -
in the usual way without sulfation,

b - :

In the case of plgamt prepared in ke laberatory
trichlerbensens (10B), & portion sulfated st 150°C was found to be appre:
more intense than mnother pertion sulfated at 60‘0. From dpoln
pignent quality, preparation and sulfation of the pignmt in TCB yields
appreciably more iniense preduct than whes the synthesis and sulfation
reactions are carried out in kerosenej the 70B (sulfated) products are v
essentially equal in intengity to BP=173-D; whereas the sorresponding ke
product is red and dull sompared to nr-m-a. While IUB appsars defind
preferable to korosens as a medium for the reactiocns in questien, itisofa
yigunt quality is eoncerned, the use of ICB in the plant way pose diffi

10 the faot that, mm» kerosens, TCB cannot be separated simply
the sulfated pigment by deckitation, ana its use will probably necessita
f4ltration eporntioa for which no equipment kas been provided in the plant
Recent semi-works butches of TCB synthesized and sulfated materisl Xave v
sucdessfully decanteds The quality advantage of this deoanted material in sontrast
with the £iltersd material has not yot been sstablished, .,

7CB systhesis and sulfation conducted at 195°C y
‘8 %::ﬁ“"‘ equal tinetorhny 1o one sulfated at 150% (u«tm or isoprd

The pressnce of axcanivo quantities of salt &
from “the orude 4-chlorphthalis mcid (4<CPA) in the synthesis ct-;p appar
contributes to some of the agitation difficulties observed the .
of kerosene reactor slurries, OCurrent ssmi-works 4-CPA «n‘lu.m as
45% Na0l, presusmably dus $0 process variations made necsssary becauss .
ment considerations, Recent batches, however, have besn planned for 1
content with a view {0 minimizing sgitation requirements.

Fresent practice is to use a qugmuy of aoid
"pulfation” ocorresponding to 1.25 pounds of 98% HpS04 3 1 of ¢
4he additional quantity of acid necessary to ruct wit

An attenpt t0 sulfate w/crc 4n kerosens at 156"6
using 78 HgS04 in plmce of 96K HgB0s gave sulfation (considerable aghuuu
difficulty) but presumadly only after the removal of water togsth ker:
(steam distillation effect), and cmoqum consentration’ n! t!u sulfurio «
%0 & level oftoctiu for sully

A aer:n of up-rimtu du&w %0 Mmm_‘ tiw mm
of decomposition of LB/CPC in the presence of inereasing ¢ 9 0 ’
in kerosene, at 150°C, for 1-1/2 hours indicated inoressin
inoreasing um over and above that rcqﬂnﬂ to fora m ulfate,
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dtesl? (4,04, 1 mole 1/0P0/4 woles HgS04) shoved slight doeomosttm under
the conditions of the experiment, The latler cbservation was substantially
vorified by an agtual synthesis and sulfation, using a sultable conirol, the
yield of 1B/CPC (orude extrasted) im the former being 89,1 (sulfated) and
the latter 90.0% (unsulfated)s A eheck seriss gave s 93.2% aad 93.5% yield
- for an unsulfated and sulfated run, rnpuﬁvcly.

Centrifuge studies indicmte tha‘t keorosene sulfated
slurrie# can be centrifuged with dase to give cakes of apprasimately 75% orude.
CPC_ sulfate solids.

The noidity of the kerosene dumted or cutr:ltng,od
from the sulfation slurry was shown t0 be practioally atgu ble and can probably
be attributed to a large extent to dissolved phthalimide, (0,08 to 0,8 pound of
NaOH required per 1000 pounds of decanted kerosens).

_ ' In contrast with previous experience where balling
OPC almost invariably acoompanied the steanm distillation = hydrolysis
of 13/0FC sulfate, it has been found that m cold, neutral, or slightly alkaline,
hydrolysis of the LB/CPC sulfate, following decantation and drainage of kerosens
~£rom the sulfated slurry, produces s well dispersed slurry whioh can be stean
distilled without bdalling, or which ean be alkaline extracted and than filtered with
no difficulty. The latter alternative eliminates the stean diﬂi.lhtioa u’tw
from the process, Avalysis of the dry, crude extracted pigment for redd
kérosene, from each of the above two nuomtxvt prosedures, indicates kerosens
contents within the limits previously established as acceptable for isopropanel
M’o

aey
g

' In an effort to improve th& quality of laboratery
koromo«ynthnind-mlfatod meteriales, the crude LB/CPC sulfate (afier keressne
yemoval) was washed with a relatively large volume of acetone until the residual
kerosene and colored impurities were substantially removed, swd was than hydrolysed
and finished as usuals The final product was vve green and equally intense mnn
BP~173«D, the first instance where a kerosene~systhesised, solvent-ground prod
proved essentislly equal to BP-133«D as regards quality, The ooatrol '
and vs 0 84 dull againsgt the acetone<washed product, sn’buqmnt ‘
indicated that soms destruction of the amcetone oocurs (prumuyh mo:l id
due to the reaction of acetone with any concentrated sulfuric acid asssosiated
withs the CPC sulfate: This effect 1s more promounced on prolonged contacts

It 1s expected that the use of an acetone extraction
ut soms poi.nt in the proosss will offer the tinctorial advantage described above.
Inammuch as acetone extraction of the LB/CPC sulfate presents cperatiomal
difficulties, the following sequence of operations is being considereds

1) "Cold hydrolysis® of w/cm sulfate
2; Caustic extraction
3) Acid extraction
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T 4) Ammonia extrastion
$) Acetons wash and displacemsnt of water
by acetone in the ammonis extracted
pulp (enclosed 2ilter preas).
6) Acetone grind of LB/CFC acetons pulp

The procedurs as outlined eliminates the steanm
distiliation step, and the need for cusenedrying of the orude LB/OPC prior
tothe grinding operation. The method permits complete kerossne removal with
its attendant advantages as regards subsequent grinding, end lake pupnntion where
sven traces of kerosens effeot the degres of pigment ﬁw&&m' Further, the
advantage of an sostone extraction zay eliminate the nesd for s$tms of thﬂqmm
extractions of the erude LB/CPO.

_ The digsoussion included here concerns the removal of the kerosens
grinding medium from kerosenesground ballemill slurry. While this information

is no longer pertiment to the process as described in Appendix I, some consideraticns

ipherent in the use of kercsene as a synthesis medium, rather than as a grinding

mediuy, are deseribed, some of which still play an important role in the present

process, (i.0. sffect of keresene residues in 9% isoyrnmol grinding ete.)

a = Removal of the Kerosene Grinding Iodiun frm Ground
Ball=itill Slurry

The kerosens=-grind process imposes ssveral yrobhm as
regards the removal of the kerosene grinding médiun from the ball will slurry. The
removal of the kerosene, as will be discussed under the sestion "Preparation of
Lakes®, i- necessary in the hrberoat of optimum dispersion for lake prcpmt:lon.

al »

mumwm -
Deo~Base kerosens, marketed by L. Somneborn, Sone, xmu '
4s a highly refined, washed, odorless distillste ‘
boiling in the uago 185° » 265°C, which on extended
evaporaiion leaves a negligidble residue, The prese
of the higher boiling ends, in sddition to the
gumiy residue produced during the scurse of the Blus
syntheses, however, imposes process problems at the :
subsequent kerosene removal stage by steam distillation,
and, as will be discussed later, also omuses diffisulty

during the 91% isepropancl grinding stage of the
revised process, ’

An indication of the amount of gums formed during the
oourse of the Blue LB synthesis which can be
attributed to kerossne hae been determined to de
spproximately 0,025 of the weight of kerosenes Deo~
Base heated at 200°C. for 4 hours in the presence of
cupric chloride yielded a roesidue on svaporation
amounting to 0,155 of the weight of kerosens, The
posasibility of eontrolling excassive gum formation
through the use of antiw=oxidents did not appesr
,rm.m. The agonts tried are nppumly mzrmau
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..‘rhnruoul of tho lm-osm erind

*20e

nt the relatively high tempsrature of OFC formation
and/or in the presence of large quantities of

aopper salts whioh are known to catalyse the
d‘tioa of petroleun hydrourbou.

»w : A portion -

by ﬂ.uunoa ot the gremut koro“ao sluryy -
that the slurry f£ilters very slowly to yield u ocake
containing only 40% of kervsene, oorresponding to
the removal ot approxizately 85% of the kerosens
initially present, Bscause of the poor filtratien
rate, filtration of the ball m:m kerosene slurry
is not being oouidorod tor ylaat m&im. :

'm lt.m di.rbilu rres rmnl of kercsens suggosted
the displacement of the kerosene with mineral lp :
after ccmpletion of the synthesis reaction, and
grinding the minersl spirits~wet filier oake in
additional minsral spirits, followed by what wes .
expected to be the comparatively essier removal of . .
the mineral spirite by sisam distillation, ‘rhou
hopes were not fully realized,

A wethod for determining the effectivencas of the
kerogens replacement by minsral spirits in the crude
13 filter cake based upon refrastive index measurensuts
‘of the wash £iltrates bas been dovissde There is san
essentially linenr function relating refractive index
with the composition of the kuo»no-»mi »b‘na
mixture, "

.......

dn the in orut or uu et W ortht Wa&i
and grtndins madia by stean distillation the use of
& kerosene fractionated 0 as to remove the higher
boiling fractions was investigateds This has besn
discussed in a previous imua devoted 2o &wtxmmic ‘
media. .

ding meddum by

means of extraction with a kamum«-nueibu solvent
has received considerable attention. Acecutinusus
BSoxhlet extraction of a ground kerosene ball-mill
slurry using acetone as extraciant effecis the =
conplete removal of kerosens and kerosene g
well as gresn acetons-scluble impurities, from the
18/CPC slurry. Replacement of the sostone with

_uter yields a completely water~wot pulp of qulﬂy

superior to that obtained by the u
kerosene rmni methods (1....
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~ grinding of TUB-gynthenised material is apparent only when trichlorbensens

_ isopropancl grinding medium. In the case of "sulfated” materials fr
“slight, with some indication that the alcohol grinds are slightly greens

‘grinding of korouno-mihuiud materinl is appareat only when the g\

o2le

Filtration testo have indicated that a large
investment in filtration equipment would be
rogquired for the acetone extraction step, Eoonomie
studies of the process show it to be unattractive

snd accordingly i% is not being eonsiﬂond further
et this time,

Acetone g-imnnz of kercesne nyntkuiudm/cm n.ma «
product oqul in strength and superior tinctorially to the isopropanocl gror
sounterpart. A similsr tinotorial isprovement, with a strength edvantage of as

much as 10%, ruultcd from the use of acelone, rather than isopropancl, in the

grinding of pigment synthesised in TCB. (Samples not "sulfated*).
The ndvantage of grinding in wostons over 91X is0

steam distilled from the pigment instead of being filtersd, the former method
presumably permitting the sscumilation of the higher boiling, more highly .'ohlmud
benzenes on the pigment with sonsequent poorer wetiing eof the scllide by

TCB is removed by filiration, the differences betwssn ths two types o

intense versus the acelone griudu

Likewise, the advantage of acetone over 91% u@sromol

uantity of
residual kerosene and kerosens "gums® associited with the crude LB/CPO i

 comparatively great, the use of acetone preguusdly psmwing better wwlag of

the pigment surface mnd, therefore, better grik viiarosene and korom' 'xm“
are relatively more soluble in mcetone (99.5%) thaa £a 91% $sopropaol
of grinds designed to show the effest of residual kerosens on the M’
the rinding operation indicated that in grinding a orude LB/GPC contain N
approximately & residual kerosens, the order of dscressing effiolendy of grindis
medium wass acetons {99.5%) & 1sl misfure of acetons (99.5%) and hmnwoi {9190),
1sopropancl (91%). Also, scetone grinding of ssmi-works orude LB/OPC, or iwwbpmol
(91%) grinding of an acetone-extracted (Soxhlet) semieworks cruds, yielded produ
tinetorially superior o that obtained by isopropancl (91%) grinmdis
corresponding untreated semi-works orude. The superiority of the
is due presumably to better wetting while ithe improvement resultan
extraction is believed 0 be dus to removal of kerosens and other impuriti
oconsequent betier wetiing by the isopropamol,

The above facts suggest thas in solventegrinding LQ/Q?G
srudes containing residual synthesis solvent, the uss of essentially water~free

grinding solvents siscible with the residual synthesis medium will gin groater.
grinding efficiency.
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The pnpnntioh of LB/OPO lakes was aﬁwptod unins as starting
material the final extracted pulp derived from the kerosene-grind process which
was ourpently under investigation in the sexd-works. The fimal “wmater* pulp

" g0 cbtained contained a considerable quantity of kerosens whioh was not
during the kerosens ball-mill slurry stesm~distillation step, and which
retained by the pigment during the sudsequent aqueous extraction
presence of this kerosene in the pulp pressnted a problem insofar
and subsequent lake preparation was concerned, Thip work was und :
determine means for utilising such kora-m-oonhinmg uternprmaakn m w _A
preparation, -

When water~wet, acid-pasted oOppor phtlulee
dried, aggregation occurs and, in general, the fimer (i,e, small yaﬁ:ielo sﬂ.so)
the water-wet pigment, the weaker the dry pigment, The greater the extent of
aggregation, the harder the resulting color. If aggregation on drying is ﬂoidoa,
the tinctorial stremgth of copper phthalocyanine increased with deoreasing
pu-ticle size in ihe investigated range. Unfortunately, the stresgth inherent in
. fine particle sise CPC cannot generally be directly realised due to aggregation,
To obtain high sirength toners, therefore, aggregation acoompanying the drying of
the water-wet pigment must be prevenied, and leking nakes it po: ui‘hle to approaeh
the strongth to be expected on the basis of particle sise. § :
Although the ultimate strength of two 4 :"_f‘orm tomrn
may bc nnb-tnntiany equal, the ease of attaining that strength may vary considerably.
"Ramapo” luking permits a rapid rate of siremgth development snd good texture dus
to tho fact that aggregation, is minimized snd less work an& bo dom m the
to realize & givomz@l‘trmgth. L

"Ramapo”® Blue (BP-&?S-D) is & barium in 1ake of
sopper phthaloeyanim (704 CPC, 304 rosinate) prepared by :
- aeid-pasted semi-chlor OPCs The lske is made by precipi: rius
the presence of an essentially wsll~dispersed copper phthal 'R
The resulting lake exhibiis desirabie texture properties whidh would .
, by & mere mechanical mixture of the two cdmponentss The lak is chan«t""
| e (wedge gr.‘..t), good rate of -tnngth developmi ,
“paPl dok Dody,. &m Tuk Tenpdly

. The prewat:lon of "Ramapo” wn ttanp

: wm; & water pulp obtained from a kerosene-synthesizedekerosenesgre
rather %han from sn acid-pasted pulp; As stated previously the major

inherent in the kerosene process is the oanplotmn of the romm
fx-m the ball mill olurry. (Fobtnote 1)

G w5 T

(l'uetnoto 1) ' a
The dlscussion which follows refers to pro;;mtion of lakes from pim
which has been ball-milled in kerosene. In the case of piguent ground iu:
aloohol rather than in kerosene (i.e. current process), mo major diff
" has been encountered in ohtginlug water dhpersim adoquata I&' MQ
preparation. L B
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¥heress steam distillation of kerosens ballemill slurry
appears to be preferable to keroseme removel by drying, the latter method
yielding unsatisfactory meterial tinctorially, neither method for solyent removal
makes it possible to free completely the pigment of kerosens, or kerosune gums
formed in the course of synthssis, in the sense that & completely water-wet,
water-dispervible pigment is produced. Some final kerosene-process (i,6. ball
* milled in kerosene) pulps obtained from semi~works operation have contained from
5-30% of kerosene by weight of pigment, and, despite vigorous agitation, disperse
to a negligible extent in water due to poor wetting.

. The preparation of lskes, including lakes oiher thun "Bamapo”,
from phthalooyanines, presunes a relatively easy dispersion of the pigment pulp .
in water so that optimum dietribution of pigment in the substratum can b sccom~ .
plisheds The kerosene normally associated with the final pulp produced by the ’
kerosene~grind process (kerosene removal by steam=distillation) precludes easy
water dispersion by the standard methods currently used for the lakes under
consideration and the lakes prepared by the stendard methode, therefore, do not
exhibit the desirable properties normelly associated with these lakes. The
"kerosens present during the final stages of drying of the "Remapo" does, however,
sontribute to the production of a superior-textured product (wedge gritf

Prepaxration of 1.ax0s Irom Paste ontaining Kerosene

. "Ramapo™ lakes prepared from semi-works alkaline-sxtracted
filter cake by the usual typs procedure were objectionably weak as compared to
BP-173~D. The samples were essentislly equal in wedge grit to the standard,
however, and exhibited rate of strength development not greatly inferior to the
standard. The ocause of the weakness is due t0 a strength deficiency of the toner
used. together with improper dispersion during the laking procedure.

o - Rosin-Flugh Dispersion

Dilute aqueous sodium or ammonium rosinates, as used in the
standard Ramapo process, do not appear to disperse steam distilled, alkaline
extracted LB/OPC (containing some kerosens) to any great extent. Good dispersicn
of this pigment containing considerable kerosens can be effected by mixing (Bakers
Perkins mixer) the filter cake with free powdered rosin so as to flush the msjor -
portion of the water and to assure intimate and vigorous econtact bestween the
rosin and the kerosene-coated pigment. The visoous mmss so produced disperses
readily in alkaline solutions to yleld dispersions of outstanding quality.

: ' As stated previously, dilute agueous ammonium rosinate as
employed in the standard “Ramkpo® process does not have much dispersive effect
on the typical LB/CPC pulps cbtained from the kerosene grinding process. However,
it has been shown that a filter cake containing sppreximately 30X of kerosene by
weight of LB/CPC, can be dispersed in a hot concentrated amsonium rosinate solution,
eontaining exoess ammonia, to a degree mdequate for preparation of “Ramapo™ lakes,
Sodium rosinate solutions are not equally ecffective, Although dispersion of all
the pigment is not effected, it appears that a major portion of the kerosens is
effectively removed from the pigment particles o that a "ballimg® effect is not
experienced in the subsequent Ramapo process, A portion of the kerosene so
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displaced appareatly forms an oil-in-yater emulsion, the excess kerossne rising
t0 the surface as a thin film, Inassuch as semi-works keroseme-ground LB/CFC
containg 8-10% of diluents (naphthenates eto.) less than the ususl quantity of
rosin need by mixed with it to obtain a lske of the desired CPC oouhnt‘ The
strength of the lake cbisined is that which would be predicted from its CFC

content (as caloulated from copper analyses)., Lakes equal in strength. to BP=173-D
{for the sumes CPC content) have been obtained. (Appendix IV)

The kerosens sssociated with the pigmm :t.a tbo / uﬂo of
'‘Ramapd’ preparation, and wltimately sppearing with the final Rasapo o a
dependent upon drying conditions, serves admiradly as a sofi-texture ggont. Qs
evidenced bLy*the production by this prosess of Ramapo considerasbly supericr in
wedge grit to BP-173-D. "Ramapod’ prepared from semi-works material were vvs dull,
and vs green vs BP-173-D, much superior in wedge grit and slightly inferior to
BP~173=D in rate of sirength development on lcose passes (but equal on tight
passes). The dullness reported here is that to be expected on the basis of the
starting toner that was used, Unsulfated pigment was used in thia etudy, which
ascocounts for at least some of the dullness observed.

In the preparation of Rmpo lakes fyom pigment ground
B ) ku-onno, 4t has been observed that the extent of the dispersion obtained by
the ammonium rosinate technique varied appreciably from one gsui-works lot to
‘snother, snd this variation weas reflestsd in the quality of the resulting luke,
‘Dispersion appears forbe related to the amount of naphthenlo scid associated with
the pigment during the various finishing steps, espscially the grinding step.
Better dispersion is obtadnadd with the samples eontaining saphihenic acid, and
thé extent to which this acid is removed in the alkaline extraotion step is
oritical for the subsequent dispersion step. It appears that the hot oconcentrated
ammonium rosinate serves to emulsify the kerosene associmted with the pigment end
subseguently acts as & wetting and dispersing agent. The excess amponia in the
asmonium rosinate solution discolves out ths maphthenic soid, which has been
brought into intimate contact with the pigment during the oouﬂo of griuding.
and g:lvdﬁ ri.n to further dispersion.

4 '"Ramapd' proparnd from kerosene prccus mttrm iwﬂ.ns no
asphthenio acid in the ball mill or steanm still was inferior in we cri‘t ‘hxtaro
40 standard on the loose passes and essentially equal on the tight Y
rate of strenmgth development, the ‘product was greatly imferior to dandurd on
" the loose passes and achieved full strength only sftor 3 tight

product is regarded as wholly unsatisfestory. A 'Ramapd prepe
materisl having 5% naphthenic meid in the mill, but nome in
in no way better than the'Ramapd described sbove. Kerosens
5% naphthenic acid in the mill, and 5% naphthenic acid in AL
t0 give consistently good'Ramapod (superior texturs, rate o ‘rmtb elo
inferior on loose passes, squal on tight passes, softer and longer iukn.)

An incresse in the range 0-50% in the qmntity ofniphth
acid used in the kerosene grinding step resulis in inocrease in the degree of
dispersion obtained on subsequeni application of the smmonium rosinate tectnique
40 the material in the preparation of lakes. However, the use of msphthenic acid
a8 8 grinding aid is undesirable in that the tendemcy to “balling® during steam
dutiuaﬂoa, following srindiag. ucrnna with increase in tho qmut:lt; of this
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It is of hztoro:t to nato at thic point that a comparison
of gurrent standard BT-172-D with BP-173-D ("Ramapo* Blue) reveals that BP=173~D
4s appreciably more intense than BT~172-D, aud the available information indicates
that a toner must be supsrior to BT-172+D in this respect if a standard quality
Ramapo lske is to bs cbiained with use of the toner, A similar situntion apparently
also exists in the dase of cther LB/OPC lskes, A possidle causs for the obsarved
difference in intensity between BT-172-D and BP=~173~D hae been discussed elmowhers.
Suffice it to say that the tinctorial quality of = "Ramspo™ or other Jake of
13/0FC will be essentially egual to that of the toner pigwent material from vhich
it 1s produced and a starting toner at least squal in tinctorial proportiu to
BP=173+D is, therefore, necossary.

8§ - Migcellaneous

Semi-works koroleue—procua mterial was tlu-hod in 1
transparent varaish with use of the luboratory B-P mixer, usiag heat alone (no
vasuum) for water removals In this way it was possidle to prepare s fluched Huk
containing 55% total solids es contrasted to a maximum LB/OPC content of =
approximately 30% in the case of flushed inke from acid-prsted CPC. This effect
is prepumably associated with the generally observed lesser “body® and grester _tlov
of inks from kerosene-ground materisl. No strength adventege was evident fyom . .

o prepuration of the ink by flushing rather than by dry grindings in feot, th
"+ flushed ink was quite poor in wedge grit rating end posessed only 87% of the
strengih which could be reaslized by subsequent grinding on an ink mil), and even
after such grinding was no stronger (on equal pigment basis) then a w-—naan ink,
However, the rate of strength development on grinding of the flushed ink wa wch
superior to that of ink prepared from BT~172-D,

Proliminary studies indicate that kerosene process m‘teﬁgu
can be readily flushed into an slkyd vehicle. ,

. Four experimn‘bal LB,’:’CPO toners were evaluated in ¥
plastice Lab-korolone ground mmterial showed the best Aispersion, deing
than siandard BT+172-D, and better to slightly better than semi~works ker
meterials Labe-isopropancl material exhibited vs better dispersion than 1
works kerosene producte Sali-milled mmterial was rated inrarior in ‘dispery
BT-172-D standard., 411 gemples are greemsr in tint ve BT=172-D and all ex
sslt-milled are inferior in strength to BIw172-D, scmi-works kerosens
being the weakest and dullest. All ssmples showed excellemt resistance -
(144 hours, fadeometer)® : ’

appum:lon o semi-works isopropanol ground toner of .
the soft texture treatment currently used for BT=172-Dy results in a pradm of
wedge grit rating appreciably better than that of BP=173<D, . However, the impro
ment in rete of strength development resultant from the treatment is muoh lns
than the change in wedge grit, o that the treated produot is mwuch iuurior 40
BP-173-D in this respect. ;
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acid present. Presumably, this increased "btalling® increases the dift’io\ﬂty
of kerogsene removal and also decreuses the effeciivensss of subsequent oxtrution
stopn.

A Ramapo lake prepared from kerosene proocess pulp
by the ammonium rosinate dispersion method was found to be green and vs dull
relative to BP=173-D on evaluation in alkyd enamel snd in lacqw The
was oqual to the utandard in strength in laoquer but was wesk, as f
what poorer in gloss, in alkyd, The product was nnwior to sv-.ws— oula~
tion behavior, The experimentel sample yielded a less "puffy” ensmel than did
the standard which permitted formulastion at higher solides Except for the
differences in the strength results of the lacquer and alkyd tests ' Mch
no explanation is iomediately evident, the properties of the'Ramppd are (
predioted from the wature of the toner used in its preparatiocn, end it appears
that the aforementioned dullness is related to the duliness of %ho M&m )
pigment. _

Attempts to produce a'Ramapo"from com‘éntioml type .
seml-chlor pulp (BK [Paste) uaing the ammonium rosinate dispersion method ylelded
superficially hard products, A satisfactory product, texture wiss, was obtained,
however, if kerosene was added to the slurry after the dispersion step, This
finding confirms the belief that the presence of kerosene with solvent~ground
material ocontritutes to improved textyre.

A BL-263-D linocleum laks prepared from kerosene grind
procees material using the standard formula, dispersed satisfaetorily in linoleum,
despite poor initial water dispersion observed in ths course of manufsoture. The
product was a green vs standard and equal in strengths The product was found by
snalyeis to contain 19.1% CPC as compared to 17.6% for the standard.

Some color change wes observed on curing the linoleum
sample containing the experimental lake whereas the stendard product wes li“lztle
cffectod.

The preparation of a water-disporsihh 1ni:o (BL-‘&D-D}
from kerosene procen material using the steandard BL~220-D formuls, was not
successfuls Little coloring of the China Clay subskratun wis obamed due to
poor dispersion of the colors A satisfactory lake was prepa o
the aforementioned amsoniun rosinate dispersion mothod: The
stronger in extension (paper contings = brushouts) thin | 20
the fact that the OPC eomtent of the two are essentially equals The x
40 standard in lightfastness, working properties, wetting, 1s superior in
dispersion: The product is s, green vs standard, o

York on the preperation of LB/CPC lakes --&rom hr«uc
progess pulps wae discontinued due to a desision to smploy i
solvent-grinding medium, the use of which assures g mors ea
pulp comparatively free of residual kerosene.

sily nmm.pwomo
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A gr:lnding series designed to compare oolvent-muling
'nr-\iu calt;millﬁ.ng suggests the following conclusions. (nsplinato runs were
consistent,

N . Kerosene grind sppears to be very .-;ugm';_ su .ripr'to
mineral spirits grind, Siighvly sup !

9/ 8:580‘/090 salt-milling appears to be mpori.or to
9/1 NaGl =illing (Orohen), whiek, in turn is superior to 4/1 ¥ag804 and &/1
Nag804 plus oleic scid. : _

9/1 NagS0g/CPC ealt milling produced the best rnuul of
tho series, The best solventemilled sample appears essentially equal to the 9/1
NeOl aalt-mnl-a sample but 1s slightly (35%) weaker than the 9/1 NagSOe mlu

Stean=distillation of a solvent milled sample 4n the
presence of alkali yields pigment slightly inferdor in strength (25%) and v«ry
slightly dull compared to the 9/1 Nag804 salt-milled colors .

Inks prepared from salt~milled pi, ont are mobholﬂtr
in body than thoseof comparable strength made from -olvc ground pigment, N
diffcunco in body is such as 10 raise sericus objecticn to tho use of ul:t
milling in this instance, v

e =« Consigtency g

A series of sxperiments designed to dotumim tha utont
of the varia*u.on in tinctoriel properties to be expected in pigments prepared :
from a particular sample of erude LB/CFC indicate that except for slight di foroncos
in strength, the properties of the several finished samples were essentially
identical. The finighing process studied consisted of the following mwud'n _
ltOpn :

&) replacement of koro-m in the crude kerosene filter cake v:lth
mineral spiritse.

b) grinding of the pigment in mineral spirits,

o) steam distilletion of the grinding udim

d) sulfuric soid extraction

e) emmonia extractidn,

f) drying.

" The procedures as outlined here roprouut- the best conditiocns.
for synthesis in kerosene devised for laboratory preparation to date, ccnlis’unt
with the use of a solventemilling process for particle~sise reduction,
£inishing procsdures are adapted for use with @ kerosone-synthesised oruéo; fagor
alternative procedures within the kerosene process are 1isted ss well as proctn
differences: involved in the use of triohlorbensens u synthesis medium, = :
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introduction of sulfuris meid during the “sulfation® procedurs.

The reastor is a g'lus 2000 ml resin reaction flasgk
provided with four necks und a removable top, tﬂcienﬁfic Gluss Apparatus Co.,
Blooufield, New Jersey, Catalogue §7977) designed to faoilitate the removal
of solid materials from the flask and to permit the uss of a Iwzc wd effieient
anohor-typs glass stirrer which would not fit through the opening

threg-neck flask., The anchor-type agitator rotates at 200~230 rp )
the bottom and sides of {he reactor by approximately 1/4 - 3/8%, The.
orossbars of the agitator are 3/8" wide, and the height of the anchor
reackion vessel is hoated by meuns of & Glas~Col heater (Variad=sontro) _
especially designed for this aspexbly, The asseubly is provided with a thermo-
meter and an air condenser, Ouns neck on the asgenbly top is used for the

gboo-Bne Kerosens or - 702
Triehlobbentene ' - 1413
Gupric Chlorfdéc (anhydrous) 134,48 37.@%
Urea ) 60,06 250,
 Aumonium ‘lioly!s‘dute 5 - 0434
Phthalio Anhydride 148,11 136.4
Crude %chlarphthauc Acid - 54,6

l&tomls ayeciﬂutionss The tonodns substances were uoad in the hbmtory )
preparations : ,

Phthalic Anhydride < %»pnu by National Anil 'ﬂcaj;

Urea = Snppliod by DuPon‘h L _ : _

Gopper Ghlorido - (Cucls) Auhydrous Powdcr, J;T. Balm“l "Oi' mzym'
Copper Chloride Dihydrate (Guﬁla.ﬁigﬂ) Technical,
supplied by Harshaw Chealcal __ otor
(use 479 grams in the c{: e

Amuonium Molybdate (containl 8224 Mo0s)
J:7: Baker's *gp fualyzed®,

Kerogene ~ “Deo-Buo" a doodnri.ud kerossns aupyund By Le m.bm Soan. Inoce

or Esso oi" D supplied ngu-o&% of Hew Jers
Trichlorbenzene:‘tec cal - supglied 5; Dow ghe caf i o o

Crude 4~chlorphthalic seid ~ Newark “adoratory .ynths-im (not'mok 12 1-31).

Analysess 12,65% organic chlorine _
g 15:57% inorganio chlorine .7,
This corresponde tos 4-ohlorphthalic meid ‘1
: . sodium chloride :
phthalio &oid (% diffor_ «} 2.1%

3
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( Sufficient cruds 4~chlorphihalic seid ip used so ag
t0 insure s remoction mixture containing 17,3 mol persent of 4~chlorphihalic
acid and 82.7 mol percent of phihalic snhydride and phthalic moide The
quantity of unohlorinated phihalio acid present in the crude~4-chlorphthalie
acld is taken into account in determining the charge of phihalic anhydride.
The quantity of sodium chloride present is taken into account in caloulating
the quantity of sulfuric mcid io be used inthe subsequent “sulfation® procedure.

© ~ Erogedure

, Charge the kerosene and reactants in the smwunts 11
Heat by means of the Glas~Col heater t0 195°C, over a period of 2«2 s,
the charge being well agitated tlhroughout (200-230 BPM) this and the subseguent
heating peried, Uaintain the temperature of the charge at 195° 23°C for 4 hours..

4 - fulfation

Continue s agitation and allow the reaction mixture to
cool to 150°C. Add 11646 ml. of 98% sulfuric acid, dropwise, to the agitated .
slurry over a period of 3/4<1 houre Some agitation difficulty may be experienced
during the addition of the last 10% of the acid., 1.25 parts of 98% sulfuris acid
are used por part of LB/CPC mssuming & 90% yleld, plue that quantity of acdd
required to convert the sodiwa chloride originally essociated with crude 4eshlor~
. phthalic acid end now present in the final reaction mixiure, to sodium hydrogen

- sulfate. : ' PRI

' . Allow the sulfated reaction mixture to cool to rdom
temperature (Note 1) Decant the major portion of the kerosane from the sulfated
mage and suck the orude 1B/CPC sulfete as free as possible from residual kerosene
(Note 2), (Hote 3). '

6 ~ Hydrolyegis O £1- " i ::

: The green LB/CFC sulfate crude is hydrolysed by, stean
distillation in the presence of 10% sodium hydroxide solution until ike Xercsens
odor is no longer evidents (Note 4)s The hot slurry is filtered and washed free

f - hodd Extraction

- Extract the washed filter cake by slurrying it in 28
sulfuric acid at the boil for 1 « 1=1/2 hourss Filter hot and wash free of acid.

8 - Amonis Vagh

Vash the acid-extracted orude cake on the filter witha
solution of 500 mli comoentrated ammonis in 500 uml. of water: Wash free of mumonia.

_ The orude, extracted LB/CPC is dried in the oven at 150°C,
for 48 hours. (Mote 5). ‘ R
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Grinde are run in 1/2 pint glass jJers using 5/32* steel
balls, "

Grinding Charge (Note 6)s 12,0 gre erude extracted pigment . . .
' 100 mle 918 isopropancl
600 gre 5/32° steel balle
5 ml oonts Rguecus amnh

Grind for 120 hours.
J - Blual ._
The ground slurry is strained and water-washed from

the steel grinding balls., Steam distill the ground slurry, until free u’.t’
grind:lng solvent {odor no 1ongnr evident).

' add surficiont dilute sulfuric acid to insure & !M
scid conoentration of 2%, Extract at the boil for 1 hour, Filter hot and waeh
free of acid (litmus)s Reslurry in 3% sumonia solution and extract at 15°-90%0
for 1/2 hour. Filter hot and wesh free of ammoniam,

; - The fingl finished presscake may be retained as & pulpy or
; 180°F, for 24 hourse

, , k-vm

Magastonss 0e5 gr. dried pigment mulled (Mor lmlhr)
with 1,0 gr.vsrnish drier (5 x 50).

Extensions 0,180 gram massbone ink, 10 gre zinc oxide,
All compurisons are adjusted utrmgﬂa&w-

8- Kcrounc product (not aostone-washed) = w.v.ss dull, and vw.a. red vss.
BP~173~D standard,

b = Kerosene product (acetons-washed) = vvess red, and equsn,y intense Vi
EP«173-D standard. -

o = Trichlorbensene product (uotencetone washed) voss red and aquany intmo e
BP-173-D standards

Acstone grinds give someshat redder produsts than do kermmzo

NOIE ) - Iinasmuch as the efteotivenoss of the “nulfutien" process depends to
“large extent on the degree of sonversion of the LB/CFO “$0 %2 *sulfate®
it is advisiable to permit some extended time of eontact betwesn the
acid and the pigment after all the aoid has boen added, In laborstory
practice, the pulfated, kerossne-slurry has been permitted to rmiu over
night "n 19", st room texpefature.
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EQIE_ 2 = An acetons wash of the "sulfated” filter ceke on the Buckmer fuunel

at this point to remove residual kerosens and green impurities gives
& final pigment which 4s more intense than the unwashed counterpart.
The use of an sgetons wash atep &t this point or at some later point
in the process in plant operation presumes that suitable equipment ip
available for its operation.

W.. « If trichlorbensene is uved as the reaction medium, tn.,m/bpc- sulfate

formed does not setile, &s in the case of the kerosgene process material
and filtration is necessary to effect the separation of the LB/CPC

. sulfate from the major portion of the trichlorbenzenes Extended

sgitation of the LB/CFC sulfate slurry in triocklorbenzene appears,
however, to give rise to some "balling" of the sulfate, which effeoct
may permit easier separation of the irichlorbenzene, possibly by do=
cantations This faot has not been definitely eatablished,

HOTE & - In semi-works operation, the steen distillation (with or without sodius

HOTE 6+

hydroxide) of the LB/CPC sulfate which is, of necessity, hot after the
kerosene decantationy invariably gives rise to serious “balling" effect
and hindered steam distillation of the kerosene, In laboratery this
effect is rot at all prouounced, due to more complele kercsens removal

and rapid cooling of the LB/CPC filter cmke to roum temperatures This »
objectionable "balling® can be svoided in semi-works by a "ooldehydrolysis"
procedurs which employs ice and a quantity of godium hydroxide sufficlent
to neutralize the sulfurio scid kiberated during the regeneration of

the LB/CPC from its “sulfate®. A reascnably well dispersed slurry is
obtained ‘which oan then be steam-distilled without any diffieuity to

give a final blue slurry of good dispersion,

The effectivensss of the subsequent grinding process in 91% isopropancl
depetide 10 n considerable extent on the degree of kerosens removal from
the crudes In semi~works operation, tempersture and time of drying, and
thicknees of the filter cake are important factors in the drying step.

As stated in the discussion, the u-;a:f aooton:’;:i- gx-indiz usimodld 1u:. pormits
good grinding of orudes containing larger quantities of residual kerosene
or kerogene gumg, If @oetone is used, the concentrated ermonia may be
onitted fromthe grind formula.

DUP050066789




1) The quantity of conc. NHeOH specified is in great excess of that
required (theor.) to dissolve the rosin. Ammonia losses during the course of
laboratory heating cannot be predicted. Excessive loss of ammonia will cauge
the precipitation of free rosin, and the laboratory scale formila is written
to insure a constant excess,

2) Dilution with water during the course of the dispersion step is
t0 be avoided. The waximum dispersion effect is obtained using an essentially
concentrated ammonium rosinate solution in excess ammonia. The mixture, however,
nust be sufficzently fluid to insure rapid and effective agitation, For large-
 scale operation, internal cpen-Steam heating in an insulated vessel is suggested
80 as to prevent excessive dilutionm,

3) If the ammonium rosinate dispersion is permitted to cool, an
ammonium rosinate gel forms. The gel can be readily *liquified™ for pumping
purposes, by agitation and heating. The gel subsequently dissolves. Whether

gelling of the ammonium rosinate prior to the strike affects Ramapo quality, has
not been determined,

4) The volume specified prior to the barium chloride strike is
arbitrery at this stage of the development. Excess ammonia muet be present,
however, to prevent free rosin precipitetion,

5) No attempt is made to neutralize the final slurry prior to file-
tration, The procedure presumsbly serves as an ammonia extraction step. (Standard
BP=173=D formula neutralizes with acetic acid. The alkalinity in that process,
however, is due to NaOH which cannot be effectivly removed by washing and
advergely affects the finighed product).

6) The formula, as written, employs 507 less rosin and 50% less BaClz
than the standard BP-173-D formulas Advantage is taken of the impurities
(naphthenates etc.) originally associated with the starting pigment (8% based
on 100% LB/CPC).

1) Drying at #200°F, produces a stronger through inferior product from
the point of view of rate of strength development.

8) The final product is superior in texture (wedge grit) to standard
BP=173-D made from acid-pasted pulp. The goft texture is atitributed to the
treating-agent effect of the kerosene originally present with the pigment., The
product is inferior to ‘gtandard BP=-173-D as regards rate of strength development
in the loose passes, but is equal to the standard on the tight pass teats. The
inks are gofter and longer than BP=173-D standard.
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