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I.  INIRODUCTION

Zarly ia 1943, several samples of a non-flocoulating copper phthalcoyanine
lake nnde by the Hermon Color Works, Inc., were ohbtained from various sources im the
trade. This lake pigment was tested and found te bo prectically non-floooulating in
laoquer and alkyd enamels, when extended with titarium diexide white, The product
was anslysed by the amalytioal laboratory and found te comsist essentially of 50¥
CPC and about 50% aluminum bengeate. With this informetion, Brigsolara end Reidinger
prepared & 50 aluminum benzoate/CPC lake from “Wemastrsl® Blue by precipitation of
aluninum bensoate in the presence of the OFC, The aluminum benszoato was ebtained by
striking a slurried mixture of OPC in a dilute solution of sodium bengoate with slum,
The semple prepared inm this way in the laberatory was sleo shown te be non-floceculet-
ing in lacgquer and alkyd enamsls when tinted with titenium dioxide. 2 sample of the
Harmom lake and cur experimental matoh wore exposed in lscquer versus controls made
from BT-172-D plus alumina hydrate (series €742), all tinted to the sems extent with
titanium dioxide. After six months exposure the Parmen product appesred superior to
the experimental matoh im chalk reeistance but otherwise the three oystems were
equal, Imn mddition to theose evaluations, the Harmon product was evaluated in the
Paint Laboratory under work request CD-5. (Jemusry 29, 1943, Wotebook R0T7-192),

A patent Lasued to the Harmon Color Works covering this sluminum benszoate/
CPC leke om August 24, 1943, as U.8, 2,327,472, This patent & directed exclueively
to the usze of aluminum benzoste to prevent the floosulation of CPC in costing films,
The patent apecifies that the product must be made by preocipitation of the aluminum
beugzoate in the presence of a slurried CPC, or by a long grinding of CPC paste and
aluninum benscate paste, Furthermore, the spesification teaches that mechanical
wixtures of CPC and saluminum benzoate are not equivalent 4o the lake prepared by
the preferred procedure, and that less than 30f aluminum bensoate under any eir-
oumstances is not as effective as 307 or more aluminum bYengoate in the product.
The preferred proportions cover the range between 30% and 70% of sluninum ben-
soate, There are no equivalents listed either im the epecification or by inference
in examples or claims in this patent fer aluminum benzoste. A cereful exsminstion
of the file history on this patent indicates that no compound of sn orgsnic nature:
esther than aluminum bensoate was included in the originel or amended specification,
with the exception of barium and celeium reminate and alse sluminum eilicate,
all of which are cited as ineffective in preventing flococulstion of CPC toners.
Evaluation of thie patent and a high spet search for equivalents to aluminum ben-
soate was authorised under the OR-206 project late im December of last year. The
work reported herein covers this work and the study ef a few arocmstic orgenic acids
as equivalents for aluminum benscate te produce non~fleconlating CPC lakes. This
work wes dene between January 1, 1944 and March 14, 1944,

11, PATENT SITUATION

U.B, Patent 2,327,472 (Vesce and Stalser mssignors to Rarmon Color
Works. Applioation date 1/3/41; Ssoued 8/24/43) is specifically directed toward
the use of aluminum benzoate to prevent flocculatien of copper phithslecysnine
toner, and a preparation of an sluminum benscate/CPC leke which is mon-flocculating
in paint systems. No equivalents are olaimed or suggested, B8ince it eeemed un-
1ikely that bensoic seid would be the only aromatic orgenic scild capable of pro-
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ducing improveinents in flooculation of OFC 4m paint systems, other sromatic
esrboxylis aoids wers studied in similar lakes. As discussed inm the follow-

ing sectiens of this report, sluminum ortho-chlor-bensoie ecid has been found
to Ve practicslly equivalent to beusoic so0id in preventing flocoulation of

OFC when the corresponding aluminum salt is prepared in the presence of the ¢PC,
Also, aluminum para-isopropyl bensoate gives a CFC lake of the improved floccula-
tion but inferior in lacquer aystems either to the lake made frem ocrtho-chlor-
benzoic acid or benseic ascid, On the other hund, different simple substituted
benzoio acids such as snthranilic scid; sulfanilic scid, salicylic acid, ond
ortho-benzoyl benzoic acid when used to prepare the corresponding sluminum salt
lake of CP@ fail te give any appreciable jmprovemsnt in resistsnce to floceula~
tion of the GPC lake when extemded with TiOg in lacquer or alkyd. Also nephthole
acid and phthalie acid were ineffective in preventing flosculation when preci-
pitated as the aluminum salt with CPC toner. The alumimum ortho-chlor-benzoste/
CPC lake is considered as an eguivalent to the aluminum bensoste/CPC lake of the
Harmon patemt, but this equivalent does not appear to be general in oharacter
since all substituted benzoic aclids de not behave in the seme way to prevent the
flocculation of CFPC, snd in faot omly ortho-chler-benzoic soid is of much use
for this purpose smong the wvarious candidates exemined to date. For this resson
the argument oan be advanced that the aluminum ortho-chlor-bensonte lake of OFC
is not an obvious equivalent of the Hermon patent and therefore might be olaimed
as on independent dissovery. 8inmce ortho-chlor-bensoic aeid is not covered by
the Harmon patent, it appears thet we are free to manufacture the ortko-chlor-
bensoates/CPC lakes.

1.  SUMMARY & CONGLUSIONE

1, The results of this work substantistes the olain of the Harmoen
patent. A 50% CPC/50f aluminum benzoate lake 1s prmstically nem-flocoulating
when extended with titanium diexide in lacguer where exiension has not deen
carried too far, and is non-flocouleting even at high TiOg extensions in elkyd
enamels. This product is important and very interesting in that it is the
first non~floceulating copper phthalocyanine product appesaring on the market,
and is vastly superior to any standard CPC toner in this respect,

2, A bigh spet search for equivelents te this product not covered
by the Harmon patent has been made. Benzoates of other metsle than sluminum
are not effective im preventing the flosculation of CPC, and the improvenent
appears te be specific te aluminum salts. Aluminum ortho-ochlor-bemscate
sppears practically equal t¢ aluminum benzeste in inhibiting the flocculstien
of CPC but the latier lake is still somevhat superior in this reapect in
lacquer. Roth lakes appsar mon~flocculating in alkyd enmmele, & number of
other organic arcmatic ascids have baen investigsted and found of little, if eny,
value to prevent flogoulation of CPU. However, p-isopropyl bensoic scid gives
an sluminum salt lake of CPC which is non-flocoulating in alkyd enamels but
only alightly improved in this respect in lacquers,

3. HNo effort was made to determins whether or not the aluminum
benzoats CPC lake is @ desirsble addition to the Newark line. Wowever, this’
lake does mot appear as lmportent now me it did before thin evaluation study.
Ortho-chlor-bensoic acid 1s one materiasl which is capable of produeing
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results practically se good as bemzcis scid for this use, snd 4t is 1ikely that

" & more thorough investigation may uncover other leads of egual merit, Also, the °

Harmon produet is not as flexidle in use as the ccalesced phthalocyanine pigments,
spesifically Pigment BX-CR,

4, The sluminum benzoate CPC leke 1s not as goed in its resistance to
flocculation ia laoguer as Pigment BX-CR. The benscate lake when reduced 507
with titanium oxide in laoquer chows & wery slight floseulation as judged by
pour-gut tests, whereas Pigment BX-CR fortified with CFC toner to the sewe color
content 4s free of flococulation, Extension of the benzeate lake with Ti0p
further than 50{ reduction shows increasing flocculation as the smount of TiOp
inoreasess Pigment BX-CR shows no flocoulation even at 1:100 dilutions with Ti0g,
The benzoate lake exhidvits some tendeney to inhibit the floaculation of OPC toner
in the presence of Ti0p in lacguer, but here again Pigwent BX<CR is more effective
in this respect, i.e. Pigment BX-UR will prevent the floiculation of definitely
greater amounts of CPC toner than will the bensoate lake. The benzoate lake when
tinted with T40p in lagquer sveparates on shelf storage but not as badly as a
mechanically mixed tint made frem siraight %omer and Ti0g., Pigment BX-CR in lacquer
is non-geparating after a yesr and one-half shelf storage., The benzoate lake hag
been reported to grow orystals im xylene which fact would indicate that 1t would
not be cen stable and would show color drift on storage. This is being checked -
at present, The coalesced phihalocyaninme pigments are can siable, S

$. It sppears that the aluminum benzoate er ether organic acid sluminum
lakes of CPG made from toner paste are lees sttrsctive economically them coslesced
pigments.

The work reported herein oan be divided inte two parts, namely,
evaluation of the Harmon putent U.B, 2,327,472 and a search for equivelents to
aluminum benzoate whioch are effective in preventing the floceculstion of CPC,

CPC lskes containing 50% aluminum bensoate were made in the laborateory from bhoth
Heliegen Blue BV and "Monastrsl" Yast Blue BK pastes, The process of example 1

of subject patent wes duplicated and modified procedures were alee-eaployed in
the preparaiion of the benjsoste lakes, The effect of celleid millimg the CPC
paste both with and without the sodium benzgate Beforw precipitation of the
aluminum salés was aleo studied, The bunseite lake was also prepared by a
reverse sirike procedure from that of the patent example, i.e,, sddition of
sodium benzonte to the CPQ slurry contsining dissolved slum, All of the bengoate
lakes wers essentially equal to sach other in their resiotsnce to floosulation but
there was s slight variation in this respect shown by the verious producte when ex-
tended with TiOg in lacquer., In alkyd enamels all of the experimental’ - ° :
benzoate lakes appenred equal to each other,

- YHgchanical mixtures containing various preportions of CPC toner, BT-172-D,
and aluminum bensoate were extondsd by grinding is lecquer with titanium dioxide.
Fone of the systems showed any improvemeni - in flggeulation® from thet obteined
with regular toner CPC extended vi‘(;h titamium dioxide., Also, CPC toner paste was
mixed in slurry form with a slurry'of saluminums benzonte and the resultant product
was ne better in flooculation than OFC toner without the added benzoatsa. These
results substantiste disclosures in the Harmon patent, Crude CFC was salt milled
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with aluminum benzoate for 48 hours and the resultant lake wae imuch bdetter in
ite resistance to flocoulation than standard CPC toner but was not quite eaqusl
to the aluminum bYenzoate lake made by precipitation methodse,

Other metals were investigated im place of aluminum for preperation
of metallic bensoate CPC lakes. Lakes containing 507 CPC were wade with copper-’
benzoate, zinc benzoate, titanium benszoate, ohromium bLengoste, stennous benzoete,
and lead benzoate, None of these lakes were of much interest as non-flosculating
CPC pigments, and show no worth while improvemont in resistance to nuooulation
over the regular toner pigments.

Titanium dioxide was ooated with aluminum foffte and thia extended -
7403 was used to tint OPC toners in lacquer. The resultsnt laaguer systeme
were not equel in their resistance to flocsuletion to ths bengoate CPC lake
when tinted to the seme depth with Ti0g,

The above results agree with the cleims made in the Farmon patent.
It appears necessary to preeipitate aluminum bengoate in the presence of CPC
toner to produce & non-flecculating lake. Exanmple 4 of the patent describes
the prepsration of a non-floeculating aluminum benzoate CPC laké by ball milling
s mixture of CFC and aluminum bengoate in the presence of water. Thie exemple
has not been checked,

A number of other organic aromatic aoide have been evaluated as their
aluninun sslte versus the aluminum bensoats lake to determine whether any of
these products nre equal te the hangoate lakes in resistense to flocoulstion,

The following acids have been studieds Ortho-chlor~bensoic aoid, para isopropyl
benzoie acid, salicylic soid, anthranilic acid, sulfenilic mcid, ortho-benioy}
benzoic acid, phthalic acid, beta-oxy-maphthola acid, and elpha and beta
naphtheiec acids, Alse aluminum silicate and sluminum hydrate were evaluated for
their effect on the flocculation of CPC, The foregoing acids were added ag their
sodium salts te s slurry of CPC itomer in amounts suffieient te give a 507 aluminum
salt lake when struck with alum im the appropriate mmounts. These lakes were
ground as 50¥ extemsions with TiOg in lacguer end compared to the Wermen product
as well as laboratory samples of aluminum benzoate lakes, A lake made from
ertho-chlor bensoic acid is equal to the benzoic lake im its resistance to
floeculation in lecquer. The pars ieopropyl benzonte loke ig better then s
meohanical mixture of tener and Ti0g but is warkedly inferior to the bensoate
lake in laeguer. However, both these lakes appesr equal tc the benscete lake

in reeistance teo floecculation in TiOg tinted alkyd enasmels. ¥None of the other
acide show any significant improvement in their reeistancs te flocoulation in
lacquer or alkyd systems over toner eontrels,

The above listed orgenic acids were s&lpo used to prepare the corres-
ponding aluminum salt lekes of TiOg, The coated titanium dioxides were not
very effective in preventing the flosoulation of CPC when tinis wers mads in
lscquer. MNechaniecal mixtures of CPC toner and aluminum eelioylate extended -
with T4i0p in lacquer show no improvement in flooculation over toner comtirols.
Alse, a salt willed lake made from orude CPC arnd aluminum sslicylats is wn-
improved in its resistance to flocculation. One interesting observation wae
made in the couree of this work that the aluminum salt of beta-oxy-naphthoic

acid is & relatively bright greenish yellow. The lakes containing the aluminum
selt of BON and CPC are green.
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Several lsboratory prepuratisne of the aluminum ortho-chior btengoate
iskes wors made. These experimental preducts varied im their resistance to
flocculation depending upon the wethed used in preparing them. Thue 2 lake
made by precipitation of the ortho-chlor benzoate zalt in the presence of
rogular "Nonastral® Blue SE paste was practicslly equa) in its restutarce to
floceulation in lacguer to the Naruen hensonte lake, Wowsver, a lake made by
¢ siniler process except using UFC paste previcusly colleid milled wee less
resictant to floceulation than the former lake., These resulis indicate that
physicel conditions of manufecture of thess benzcate laskes or the erthe-ghlor
benacate lakes are likely te influence the nature of the produsts obtained.
¥o thorough etudy has besn made of thie sspest of the problem. Wowever, it
sppoare likely thet the sluminum ertho~tchier bensoste lake osm be prepared te
equal the sluminun benzeste lake im its resintanee to flococulation in lsequer
end slkyd enamels. .

It is interesting te compare the propsriies of the Herwen produet
sgainet those of cur -experimental non-flossulating CFC pigment, Pigment BX-OR,
After one and ono~halfl years shelf storage of n lasquer pigmented with Pigment
BX-CR wo vksible separation has ossurred in the lacquer systems and the stored
lecguer ip Just oe uniform ne sfter grinding, A sample of the PVarmen lake ox-
tondgd to the ssme extent with Ti0y iw lsequer shows considerable seperation
of T}Og from the colored piguent shortly after grinding. The Wermen lake e
superior in this respest, however, to mechanically wixed CPC toner end TiDg
in lacquér. Technical Laboratory hse reported that the Hermow lake growe
erystals in xylane., This fact would lead one to suspect that 4he Warmoen
produst would not be enn otable in paint on shelf storage. This properiy is
veing tested st present with the Harmom leke tut resulis ere not yet availadle,
The coalesoed phtkalosyanine pigmente are esn stsble., The Warmen product ex-
tended 50% with TiDg in lasguer shows 8 very slight floseulation by pour-out
tesis vhoress Pigment BX~CR fortified with CPFC to the sane oolor sontont shows
ae floceulation at sll. Purther extension of the Harmon lske with Ti0g pro-
duses invreseingly greater floseulation., Pigment BX-CR can e extended to 1 to
100 T10a without eny flosculation being evident by the peur-out test. 4 lacouer
systen pigmented with 50 of the Harmon benseste lske, 12,57 3P-172.D end 37.97
T50g shows & notigesble flocoulation By peur-out dests wheresne & similar system
pigmented with 50% Pigment BX-CR and the ether components the same is mon-
flosculating. This rasult indicates that the Harmen produst is not as good ne
Pigment BX-CR in inbibiting the flossulation of CPC tener vhen extended with
Ti03 in lsogquer. The sluminum henscate 1ake is non-flocouleting shen ex~
tended with Ti0g sven teo relatively weak shades in nliyd ensmels, and in thie
respect is egqusl to Figment BX-CR,

The Harmon aluminum beascate CPC lake ie sn important and intereeting
product because it Lie the first sexple of a non-flecculating CFC pigment whieh
has sppeared in the trade. Inm those mpplications of CFC where foeculation Se
a serious problem the Harmon product undoubtedly would de & mere desirable
materiasl te use tham regular OFC teners or lakes. Raowever, ortho-chler bhemseie
scid haa given lakes of similar properilies and this aeid $a not covered by the
Harmon patent. Thesw faots us well ne the development of experimental eoslesced
phthalocyuminesappesr to lesser the impertange of Harmon's sluminum benzonte
lske. It appears that any of the aluminum salt lakew of CFC made from regular
toner pastes are not likely te b» ss economically etitrsctive as the ocslenced
phthalooyanine plguents.
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Lecquer - 1045-37, 1085-6, 1027-25, 1027-28 (Expesure Series 6742)

Alkyd Bnsmels ~ 1061220, (Fxposure Series 6R26, Rezyl 8n7-1)

1085-30
Orgapic Aclde other than Bensolc

(8ee above evaluation tests for the bensoate lskes for grind of

these products in laequer snd alkyd).
Ortho-ghlor Bengole Acid
1085-4, 1085-19, 1085-25
P B Acid
1085-22

Haphthols Acide

1085-4, 1085-19
Ehthalic foids

1085-4, 1085-19

Bengoy) Bengoic Agidg
1085-19

Bol

1085-4
Anthrapilic Acid
1045-46
Sulfapilio Acid

1045-46

Alumipon S3licete Lakes
1085-4
Alumipym Eydrate lakes
1085-4 -
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