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This report, continved from Ki-43-178, summarizes the work done
at Hewark on evalustion of coalesced ph Locyanine pigments in the
poriod from Hovember 1, 1943 to June 1, 1944, 41l evaluations of
recant and earlier products of this {ype earried out in this period
sre listed in the Tables, Part ¥V, which are continued from those of
the previous report. ‘ ' '

Violet DX, of inmterest in prlior work as a shading color for
phthalooyanine blues, was found to be unstable to baking in
enmsels, vhich defect was oconsidered a serious handicap to its promo-
tion a3 4 palnt pigment.,. The properties of Vislet DX (and other DX
colors} have been deseribed in a separate reporst, KNeis-25,

Resultas from cutdoor axg:sures of subject pigments in durable
vehicles will be summarized later after 12 to 18 months exposure on

the fences. Details of physical studies of these products will be
included in & separate report.

11, PATER

This aspect of the problem has been summarized in the earlier
report. Considerable attention has been given to assessing the novelty
ef the cobsking coaleseconce process on various substrates at Jackson
Lhboratory. Extensi§s analyticel and property studlies on these
pigments have been made at Newark towards the same end.

It has been shown et Jackson Laboratory that Pigment ?X~CB can be
made by the process of Example 3 in Br, Pat. 453,767 (I.0Gs). There
is no U.8. equivalent of this patent.

In sddition to coslesced phthaloecyanine pigments two other types
of gre&nats have been found of interest ss non-floeculating
ph ocyanines, vis., mixtures of CPC toners with other metallie
phthalocysnines toners, and complex "two metal” phthalocyanine toners.
Examples of the first cgo are mechanicsl mixtures of CPC gnd iron
phthaloeysnine, and of CPC snd titanium phthalocysnine. The second
type of preduc% previcusly unknown, has been isolated from various
coaleaced phthaiocyanine pigments at Jackson Laboratory, and can also
ba prepared in tener form., Two types of %two metal® ph%h
are 1llustrated by the following empirical formulaet

€CPC 1/2 CL) 4 8n
C?C)s Cr

alocyanines

Both of these latter types of products asppear novel and patent-
able, but more data is necessary for patent purpoaes.

No complete prior art sesrch on the phthalocysnines has been made
either at Jackson Laboratory or HRewark.
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+The- gahent -aspects of -the above three types of products

- af'g,, ydiscussed in considerable détail in recent letters of

. Stratgqn and the m:iter to E. R. Allen, and of 0. Stalimann;,,; e
Ac Lu So f=§:’>.' G i Y wan . . . I T

geven 1 @mem:l ation of ?1 e&t
gnalygegg: patent asg%et: .andm
5@@&:@%, not lis‘&ed in the

i

K38 nenariooeulatin Phthaleey .f,.,,i“

+ W .l-ﬂﬁf’f s the
#9““4%?1 ﬁ%;i, "é wggswa ‘gq 'i‘m 8 du rable u&&iﬁm
% “ ? ¥ N
U M edude ?1smm ' an za& a8 an évera e, +20% monochloro
wgi? ﬁ‘?@t'ﬁ by wati %p: afw extrs gsﬁls materials.
fmwwﬁ a ;s aller 4

mi’ Jobp el oty
aguecus siurry havin
i"ﬁmt ‘of 0.1 Bq. Eaﬂﬁ/lgaﬁ

‘s’tm microx td.m ‘of erude Pignent BX-CR has produced
a0q b&e voxture, The micropized pi % geve satisfactory
w An ehm«w@rnzwwan

, 1 fineness by \
W Other geindin - tmat.’m agents tested to date
aj,leé £0 g&vﬁ mﬁis.%ae#u;y ? mgmm Yhese m

Pesults from one seb of uiwi 5?1 Further study of
az.omgmtion 18 plermed with tﬁf" ther coalesced phthalo-
eymine pimts;

"4, Wicronized ssmples of Pigient BX-CR were equel in tint-

4ng stremgth- m v mt oxtencions of Monochlore CPC toner
Lag eiremgth fo eguivale

: 3 Pure R some cases appgamd stronger than
tha Lni%m (ink uill W&}Mﬁ&%s}a Rt %

6. the nan«flweulaﬁin ‘ol Mgaterﬁggj.es ‘of Figmnt BX-CR
do not. appear; to be ¢ o qr robahlo by-
produsts or LYY S ates in the ¢rude é t.
et these materials had my m;mm ei‘ uet on ﬂoeeulution
of CPC toners in lacquers timted with T ‘

7. Titanium phthalocymine has been Tound to be a non-

floceulating phthalocyanine toner, which has prevented the
flecculasxon of CPC toner in ope test when a mixture of 20%
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1PN 808 CPC was extended with Ti0a in lacquer. Other tests
fatled to check the Tirst ggmm fnis affsct of WEIPC® appeared
similor to that of iron phihaleoyanine discovered several years ago,
Other wetallic phthelocyanines g main to be investigeted for thelr
effect on the floceculation of CFC tunors.

8, The non-floomlats ertios of Pigment BX-CR cavnot be
explained by formation at%ﬁ%gpgw ng the bake. The toner plgment

isolated from BX~CR by avid pesting floeoulsted in the usuel way and
agg; inad only Wﬁ&gy at‘%ﬁga gﬁgmiﬁraﬁ:ﬁmlmyame was stable %o

'+ ‘& fraction of tonsr phthalocyenine which was non-floceulatiing
in laocquer tint hes been extracted with alphs chlor naphthalene
fron Pliggent BX-CR, - The nature of this toner has not been determined

to dabe, but 1t is suspected to be & ocomplex of TiOp or Ti and CPC
similar to those recently isolsted at Jackaon Laboratory from
coalesced pigments contelining chromium end tin, respectively.

10, Co-beked phthalo ne/iltranerine pigments were noti-
flocculating when extended with 2105 in lacqusr. This 1z the only
colored plguent used to date ws subslrate in the co-baking process
which gave this property. GSome of the metal free/ultramarine produsts

-copteining or less of phthalooyanine were interesting tinctorially,

and are belng evaluated &3 paint pigments.

11, Mionastral® Yast Oreen & tover (polyshlore CPC), kmown for
some time to be a non-flocculeting phthaloeysnipe, was found to
inhibvit the floeculatiop in lacquer of CPC toper (Plue B) in mixtures
containing 40% or more by weight of the former, Various non-
flooculating toner pigments other than phthalocysnines such as aze
red, iron blues, chrome yellows, sto. had no potigeasble effect on the

flocoulation of CPC toners whem mixed with the latier in 710y laoguer

tints,

12, The easy dispersion of crude coslesced phthalocyanine
plgnents of all types in linoleum, 88 diacussed in the preceding
report, hes besn eonfirmed.

13, Ureen G-CR on blanc fize (polychlor green), prepared by drvy
ehlorination of the Cobiked monochiore CPC/bianc fixe seunterpart of
Piguent BX-CR, continues te be of intereat as a potentially cheap
extended polyehloro green, The orude product had poor texture, but
was noticesbl®P improved in this respect by sals ing. Btean
micronization of this pigment has not been tried to date. Interesk~
ing, intense greens similer to standard chrome greens in full shade
were obtained by tinting the salt milled pigment with greening
yellow, ¥-493-D,

DUP0560149877




o

éé‘ Considerable time has been devoted to the preparation
of additional exposure panels of the eoaleacedbgigments in
durable vehicles, To date Pigment BX-CR, the blanc fixe
counterpart of BX-CR, and Green G-CR on ﬁlaac fixe have appeared
fully equal in lightfastness, chalk resistance, snd durability
€0 dry mix controls of standard phthalacganino toners and
71 PURE®? R-610. Green G-CR on "T1 PURE" R-LL for R-610 has
been found to be inferior to "Monastrsl? Green G/"Ti PUREM R-610
controls in chalk resistence and color retention.

Iv,.

Hodt of the laboratory work in the past six months has been
devoted to an intensive study of Pigment BX-CR, its composition
and analysis, texture and methods of improving ssme., The
analytical a%uay had as 1ts primary sim the elucldation of the
nature end kinds of products in Pigment Bi-CR, and related
coalesced pigments with the ultimste pur¥o-e of obtaining data
on these pigments for patent purposes. In this conmection,
some study has been made of the effect of various phthaloeyanine
toners, and organic and inorgsnic pigments on the flocculation
of "Monastral® Fast Blue B (BT-172-D) in lacquers tinted with
Ti02. A bumber of new coalesced pigments have been exszmined,
the most interesting being those on tin oxides and ultramarine,
respectively.

A detalled summary of these evaluations 1s given in the
tables, Section V. The most important results for each of the
pigmsn%g studied in any detail are discussed briefly below.

A. Pigment BX-CR

Five semi works runs of +200# each have been made to date
st Jackson Laboratory. Of these, lot 3 gave the highest yleld
of CPC, end was the best of the runs tinctorially and strength-
wise. Lot 5 was made with cuprous chloride in place of cupric
chloride, and gave the lowest yield of CPC in the series.
Tinctorlally, lot 5 iz greener and duller than lot 1, and 1a
also weaker.

Experimental work in the Hewark laborstories has been tarried
out with lots 1 and 3, only.

poy

[

The composition of Pigment BX~CR wgs of interest for two
purposes, viz., (1) determination of the true CPC content of
the pigment, apd (2), identification of by-products from the
reaction apd determination of thelr effects on the flocculation
of Blue B toner (BT-172-D) extended with Ti02 in lacquer.

43 v

Four general theories have been postulated to ezplain the
non-floceculating and non-separating characteristies of
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1, Coating of the Ti0z substrate with the phthalocyanine
pigrent resulting in an integrel %tint.

2, Formetion of a covalent compound between Ti0Op and CPC. This
condition has been termed chemisorption. The resulisnt compound
need not be of the classical type, i.e., formed fyrom definite
and multiple proportions of reactsnts.

3, Inhibition or prevention of flocculation of the CPC in the
coalesced plgment with by-products formed in the resotion.

4« Formation of non-flocculating metallie phthalocyasines other
then CPC, or metallic complexes of CPC, by reaction of
phthalohitrile or phthalocyanine with T4, TiOp, or scme other
titanium compound formed during reaction.

Physical methods agpeared best adapted to a study of the
pigment from the viewpoint of theories 1 and 2, Attempts are
being made st present to obtain good electron diffraction patterns
of Pigment BX-CR in the hopes of cbtaining evidence bearing on
these postulates. Electron micrographs at 25,000 megnification
have bsen obtained with a number of coalesced pigments, In one
of these, Pigment BX-CR appeared as s mixture of fres phthalocya-
nine, coated titanium dioxide particles, aggregates of CPC and
Tlgﬁ, and perhaps free 710, (uncoated). A 1:20 CPC/Ti07 tint
looked like straight 7103, i.e. no free phthalocyanine particles
could be detected in the field chosen for photographing, This
indicated that all the phthalocysnine in this product had been

. deposited on the surface of the Ti0p.

Pigment BX~-CR has been extracted in a Soxhlet extractor
with benzene, ethyl scetate, glscial acetic acid, 95% ethanol,
scetone, and water, respectively. Ethanol, acetone and water
are the most effliclent extractants; water %eing the preferred
solvent for removal of inorgsnic snd organic by-produects as well
a8 any unracted atarting materials, other than Ti02. Insoluble
copper compounds were removed by washing the water-extracted i
pigment with NH, OH-NH;Cl solution, and after this extraetion the
rigiaue apparently contained only titanium dioxide and phthslocya~
nine.

The aqueous extracts were separated by standard methods,
8nd the chief products isolated and identified. The extracted
plgment, after drying, was analyzed for copper, snd the CPC
content caloulated as monochloro CPC., Results from these analyses
on lots 1 and 3 of Pigment BX-CR follow.

% Composition Pigment BEX-CR
lot Ro. H20 Extractable NH;OH-RH,Cl Monochloxro CPC  Ti02

1 9,33 0493 20.18 69,56
3 7.0 0.67 21.26 71.07
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13t No. Cu in Extracted Monochloro Cpe ¥onochloro CPCH
n Pigment in Crude (calculated) (Jacksom Lab.
L 2435 20.18 18.5%
3 2.4 21.26 20,35

Composition of Extracted Materisl {(lot 1)

‘ % % in lot 1
Phthallinide ‘ 28,55 2.93
H20 Soluble Copper Salts#* 15,80 1.82
Iron, as Fey0j3 2e43 0.25
Copper oxides 9.06 0.93
Unidentified 48464 455

*#0btained by acid pasting, isolating toner, and snalysis of
the toner for copper and chlorine.

#*Calculated as Cu Clp.

The material designated above as unidentified consisted
mostly of ammonium salts (from the water extraction only), snd
smsll smounts of amorphous orgsnic materials, .In.addition,
sowe free HCl is kpown to be present in the crude pigment.

Crude Pigment BX-CR was found to be acidic, an agueous
slurry having a pH of 4.65. 4 saturated solution of
phthalimide had & pH of 4.35., BX-CR had 2 neutralization
value of adbout 0.001 equiv, HaOH/gram. Host of the csustic
was used to resct with the phthalimide and sduble inorganic

metasllic sglis as well as any free HCl which may have been
present.

The extracted Pigment BX-CR samples were tinctorisally
equal to crude, and all (except one extracted with hot dilute
HCL) equal to the latter in resistsnce to flocculation in
lacquer. The HCl extracted pigment was non-flocculating
®as 1is", but flocculated slightly when tinted with TiO2.

Despite the fact that removal of by-products did not harm
the paint properties of the crude pigment; it appeared expedient
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. to determine the effect of known and probable by-products from

the BX~CR process on the flocculation of CPC toner. Towards
this end, the following materials were tested in composite CPC
(3&~172—5){T108 grinds in lacquer .using smounts of reagents
ranging from 10 to 50% by weight of the CPC tomer in the lacquert,

RaCl
CuCl2
Cu2Ciz
Titanium phthalate
e ahimayata
opper e
; Titanium "
Aluminun "
Perric "
Crude product from water extraction of Pigment BX-CR

Rone of these agents had any bemeficial effect on the floocculation
of the CPC toner.

Copper phtha%ocyauine wag "coated® in aqueous slurry with
copper phthalimide (ef, 1085-17) but the treated pigment showed no
improvement in flocculation resistance.

* See Experiments: 1085-1, 1085-2, 1085-3, 1085-13, 1045-28,
1002-33, 1002-34, 1002443

Ti02 (both "T4 PUREST FF, and R-610, respectively) was
ficoated® in agueous alurry with phthalimide, copper, iron,
aluminum, and titanium selts, respectively, of phthalimide
(cf. 1085-14). Finelly, T102 (FF) was beked with phthalonitrile,
and phthalimide, respectively, amounts ranging from 10% to 50%
by weight of the Ti0Op at 240-250YC. (ef. 1085-15). The products
baked with phthalonitrile were light blue apparently d&ue to
some phthalocyanine formation. When these treated Ti02 pigments
were used to tint CPC toner in lacquer, none of the systems showed
any less flocculation than controls made from untreated Ti03,

S8ince none of the known or probable by-products in Pigment
BX-CR had eny beneficial effect on the flocculation of CPC tomer,
it appeared that theory 3 a&bove should be abandoned.

A study of the nature of the toner content of Pigment BX-CR

was started to determine whether products of the type postulated

in theory 4 sbove could be isolated and characterized. It was felt
. that two types of phthalocyanines were most likely to occcur in the

coalesced pigment, viz., titanium or titenyl phthalocyanine, and/or.
a complex of CPC or monochloroe CPC with titanium or an oxide or salt
of this metal. Compounds of the latter type have been isolsted
recently at Jackson Laboratory from coalesced mopochloro CPC/‘r:Lo2
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plgments containing atmmm{ oxide, and éhrpms oxide,
respectively - - |

E ]

*

- 7K semple of erude titenmium phihalocyanine obtained
from Javkson Laboratory was found to be a non-flocculating
toney when tiated with Ti0, in laequer, Furthermovs, in

ane test, a mixture of 208 of this crude "ELFC® and 804 CPC

Ty e AT

BT SBLB pesy. 3 Dot been conlirmed; three sulsequen

oty psite grinds of YIPCW/CRC/740p falled to give
eto m»fmgumﬁsm a‘&satfz.% i.f? %&% _gimt triaﬁ

4 plete g
- result ch.ug& ‘: gﬁil;r éz‘f@sz ofbgg‘&&a, ironﬁphgtx;talo-
¢, disdovered st Newark several yesrs sgdi¥ A mixture
, '§52 CPC was Tound to be mom-flocculating in
7102 lacquer tints, The titanium ggtmmw'@ﬁ blend

15 considersbly more intense than the ivon phthelooyanine

‘ The phthalooyanine in Pigment BX~CR can bBe completely
removed by aaiﬁogasﬁns the coalesced pigment, filtering the
sulfurie acld solution of phthalocyanine from the undissolved
ma%?,’ and dvowning the filtraete in water. The toner recovered
in this wqy was tinetorielly sbout the ssme as monochloro CPC
tonay, and no better in its resistance to flocculation than
the latter., These toners snalygzed 0.03% to 0,05% TiOs.
Therefore, it can be concluded that no titanium phthalocysnine
existed in Pigment BX-CR since "PiPC* 1s atable to acid pasting.
Furthermore, 1f & “two metal® complex of T102 or other
titanium derivative with CFC or monochloro CPC existed, it was
broken ﬁigm by solution im concentrated sulfuric acid.

Alpha methyl maphthslene, and alpha chlor naphthalene
have been used as solvents to ax%ract some of the toner from
Pigment BX~-CR, alphia ohlor naphthalene being preferred. 4
sample of the corude pigment was extracted three times success-
ively with this solvent at 230-250"C, and the crystallized
toner from each exitraction kept separstely. The first fraction
contained a large amount of phthalimide, which was removed by
vashing with acetone, e contentrated toner of this first
fraction was a greenlsh blue which was non-flocculating in
lacquer extended 80% with Ti0z. The sample was too small for
both lacquer test and snalysis. The second toner fraoctiom
apalyzed only 0,04% Ti02, and was not tested in lacquer. The
third fraction was gronné in lecquer extended 80% with T102
when it flocoulated almost as severely as regular CPC toner.
These extractions are being repeated.

# See ER-41-172
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One other explanation for the non-flogculating property
of Pigment BX-CR was postulated, pamely, formation of some non-
ficeculating chlorinated CPC in the process which could prevent
the flocculation of the CPC formed by the normal resection. It o
has been known for some time that Polychloro CPC green i8 non- -
flceaulatingywhan tinted with 210o in lacquer. This toner whem '+ -
mixed with C€PC (BP~172-D) in 40:63 ratio prevented the flocculation
of the latter in lacquer tints (ef, 1085-8), but smeller emounts o
then 40f green toner were ineffective., A partially chlorinated .
(octa chloro CPC) toner, obtained from Yackson Laboratory, was .
found to flocculate severely and had no hemeficlal effect on the -
flocculetion of regulsr CPC toners. Therefore, the above theory
does not appesr tenable on the basis of this evidence.

Only one non-phthalocyanine plgment has been found to
inhibit flocculation of CPC toner in lacquer tints (e¢f, 1061-2).
This 18 a co-acid pasted Violet DX/T10s lake which is non-~
flocculating per se (Violet DX toner flocculates severely). :
Following this lead, 50/50 mixtures of CPC tonmer and various grecipi*
tated and pigment dyestuff azo pilgments, chrome yellows, and iron
blue were tested in lacquers tinted with Ti0s (ef. 1061-33). MNone
of these prevented the flocculation of the CPC toner.

Zs.Texture

Crude Pigment BX-CR wes found to be harsh textured (gritty),
and poor in rate of strength development (ink mill evaluation)
compared to equivalent TiO; extensions of standard "Monastral® Fast
Blue B or BX. It was too gritty to disperse to satisfactory
epamel fineness in a paint vehicle over a roller mill, but the
crude pigment ball milled in paint- vehicles to satisfactory
enamel fineness.

The following grinding and treating methods have been
g;ud%eglin an effort to improve texture. Details can be found in
e LADies.

Steam Micronization

Alr Micronization

S8alt M3lling (1 gqt. cans, and 50 gal, mill)

Dry Bsll ¥4illing "as is® o

Dry Ball M¥illing with various agents

Edge runner Milling (small mill at €hambers Works;
large mill at Baltimore)

Micropulveriszation, various conditions with and
without agemts -- - --—-——-- —--m——m s e e e

Aqueous slurry treatments with various agents

Extraetion with water, and organic solvents

Wet ball milling

Only steam micronization has been effective in improving the
texture without harming the flexibility of the pigment in its
resistance to flocculation., 8alt milling also improved texture
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btut at the expense of flocculation resisztance when further extend-
ed with Ti03. G&team micronization gave pigments of excellent wedge
grit rating compared to contyols of standard CPC or Ramapo Blue
toners extended with "ITi PUREY R-610, but the rate of strangth
development of the micronized samples was inferior to the latter
(ink mil) evaluations). The micronized pigment ground in alkyd
enamel over & 3-roll paint mill gave satisfactory enamel fineness,
Thus, micronigatlon sppears to give a pigment suitable for general
painﬁ uses Micronization will make possible a totally dry process
for Pigment BX~CR.

Wedge grit and strength development values for representa-

tive micronlzed samples, compared to those from other grinding or
treating processes, and to controls are tabulated below. - — -

Sanple

Control:25% BT-172-D/75§"I1iPure™-610 17- 17+ 18 155 125 100

Control:25% BP-173-D/75¢ ¢ " 17+ 18 19~ 108 103 100
Control:25% BX Toner/75% * " 13+ 14% 16 230 190 110
Control:Salt Milled 25% BX toner - 15+ 16 17+ 140 125 103
75% %P1 Pure" R-610
BX-CR,Edge runnered & micronized V- 17+ 19- 160 140 110
BX~CR + TEA oleate, micronized 18- 18 19 200 175 115
EX-CR + Ruo zinc wetter, " 16+ 17- 18 160 140 120
BX~CR, salt milled, 72 hrs. 15 16~ 17+ 155 145 110
BX~-CR, edge runnered 13 13+ 15+ 240 200 115
BX-CR, wet ball milled 16+ 17 17+ 175 155 115
BX~CR, air micronized 14~ L4 14+ 260 205 117
BX-CR, micropulverized 13- 13 14 300 250 125
BX-CR, dry ball milled 13 14~ 15 275 200 130
BX-CR, water extracted 12 12+ 17+ 265 260 120

BX~-CR, crude 13- 13 14~ 300 250 130
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The tinting stren of two micromized samples at 10T
passes in Bo.l litho varnish compared to 25% "Monastral® Fast
BlueB, soft powder, (BT-172~D)/75%¢ "4 PURE" R-610, and 254 '
®Monastral® Fast Blue BX, lot 4/75% 971 PURE® R-610, respeftively,
a3 controls was as followss '

Semple Blue B Control Blue BX Control
, = 100 = 100
Kicrdpulverized, lot 3 140 114
Stesm micronized, 1051-16ap, (lot 3) 117 95

Btéan Mieronized with
Buo Zine Wetter (lot 3)

Lot 3 contained 21.26% Blue BX and 71.,07% T10,. On this
baslis lot 3, micropulverized, appesred only slightly Weak against
Ti02 extensions of standard ianers and when micronized was
stronger than equivalent mechxnioai extensions of Blue BX toner.

120 98

& few grinds were made on the ink mill with heavier bodied
varnishes than No,l transparent. In #3 and #5 vernishes, crude
BX~CR developed somewhat greater strength, but was too poor in
wedge grit for practical application. 4 further slight improvement
in wedge grit and etrength development was obtained by grinding
in #7 varnish on & heated mill. GOrinding in thes¢ and #1 varnishes
8t high pigment/vehicle ratios also gave some slight ink improve~
ments in these respects. The best strength development rating for
the crude pigment was obtaimed by grinding in an air bodlied
linseed oil fgblloxin), but the inks livered too rapidly for wedge
grit determination. This last result was of interest in view of
the ease with which the crude coalesced plgments dispersed in
linoleum., Also, Pigment BX«CR ball milled in raw linseed oil gave
a very high gloss finigh. These results suggest thst the pigment
is wzt::d better by linseed oil then with the regular lithographic
varpishes,

A sample of BX-CR, lot 3, was Bir classified at the
Experimentel Station, About 0% of this pigment (micropulverized
at Jackson Lab,) was above 80 microns in size. The small particle
8ize fractions were ground on the ink mill, and rated for wedge
grit., BRome of them, including the finest 6-10 micronsportion,
wvas sny better in wedge grit then the starting pigment. These
results suggest that the poor texture of the pigment is inherent,
and not due to extraneous matter or small quantities of grit.

The easgy dispersion of crude coalesced phthalocyanine
gisments in linoleum noted in previocus work has been confirmed.
rude Pigment BX-~CR dispersed just as readily in the lincleum

composition as the micropulverigzed product, and salt milled

DUP050149885
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Pigment BX-CR appeared to offer no adventages for this use ov
over crude, fowever, the salt milled form wes tinctorially
somewhat brighter thay crude, Monochlore CPC co-baked on
whiting, 13, D~5419 (MOPB616) dispersed satisfactorily in
linoleum but gave dull, Very green composition compared to crude
Pigment BE-CR.

The effeet of Plgment BX~CR in preventing flocculation of
CPC toner extemnded with Ti0, has been demonstrated previocusly.
This property has been ovaluated for systems eontaining smaller
quantities of BX-CR, and results are summariszed below for
lacquers pignented as follows:

% Pigment % Blue B Tomer % Ti0;  FPlocculation
m 4 SPRCF N LI, )
s 6.25 18.75 _ none
50 1z2.5 37.5 none
235 18.75 56,25 slight
10 - 22.5 é0.0 severe

Pigment BX-CR was superior in this property to Harmon's non-

. flocculating CPC/aluminum benzoate lake* (U,8.Pat.2,327,472),
i.e., Pigment BX-CR will prevent the flooculstion of greater
emounts of CPC tomer than the latter lske, In general, floccula-
tion resistance of Plgment BX~-CR l1ls superior to the Barmon lake.

Pigment BX~CR has been compared to 75% Ti0p extensions of
iron blue pigments for strength rubout in varnish drier. The
crude coalesoed pigment was weaker than the Ti0; extension of
B-197~-D, but about equal to that of B~216-D., 8S8lt milled BX-CR
showed a +10% strength advantage over a 25% B-216-D/754 ®T4 PURE®
R-610 extension.

Pigment BX-CR has been evaluated in non-slip deck coating,
Spec, 52-D~9, and appeared satiafsctory in lightfastness and
working properties for this use. These results have not been con-
firmed to date.

Considerable exposure experience has been obtained on
Pigment BX-CR and related coalesced phthalocyanine/Ti0, pigments
in alkyd and laecgquer wvehicles during the past six montha. Those
pigments made on *T4 PURE® R-610 appeared satisfactory in chalk
resistance, color retention, and durability, end were egual in
these properties, in most cases, to corresponding dry mix controls
made with BF-172-D or BP-173-D (Blue B Toner, and rosinated Blue B)
extended with "T{ PURE® R-610 in lacguer. 8ix months lacquer

* Bee KN-44~-22 for evaluation of this product
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ﬁmggﬁﬁre* in Florids of Pigment BX-CR, lot 1, made by the Parlin
Latoratories of the Finishes Department both ®as ia" and in
mﬁmm :mma have checked these results.

7 a&k&d vﬁhialeé Figuant B&mﬁ? and relaéted products
W R-610 appearved somewhat less chalk resistant than
poniding Ary m e&nﬁmﬁ of m»zml %P PURE" R-610

4 mopths to 1 year Florida exposuve, tut were otherwise

to the lather. Howsver, this difference in chalk resist-

5 Bot very great m& y&um t¢ B2 within the limits
fuiental eryor. » the Phllsadelpbia Laboratories

&va obaerved gga aﬁalk resiakaﬁﬁa ver muach inferior to
S zbr Plonent CR, 1ot 1 luxt?, This
has never besh observed iu Saﬁaﬂk*a series. Independent

; ires of this 1smmnt by the ﬂeugart Laboratory have agreed
: ‘s results. A sample of Pigment BX-CR, lot 3, has
eeli subtmitted to Philadelphie for evsluation..

One new product of this ﬁyge has been prepared at
Jackson Laboratory, CPC cobaked on "fi PURE® R.LL (R-610) nade
with phthalonitrile and cupric sulfate in the presence of small
amounts of calecium axlde. This product, of interest from
theoretical and patent viawpainta, was 8 very greenish blue
similar tinctorially to Plgment G-CR, and totally unlike similar
dry mix extensions of Blue B toner with Ti0;. Jackson Laboratory
raported that the green shade pigment was not obtained from
similar bakes in which blanc flxe or other inert extenders were

substituted for Ti03 substrate. Instead, these latter bakes gave
the expected blue shade of CPU sxtensions.

This green shade Pi@gent BX-CR, D-5614 (MDP-747) anelyzed
174 phthalocyaniae, and 16175% of the crude pigment was extractable
with water and ammonia. An agueouns slurry of this pigment had &
gg of 8.1, and titratable "acidity" about half that of crude

" This product showed the same non-flocculating character-
istics as Pigment BX-CR in lacquer vehicles, and is equal to the
latter in flexibillty in use, 1.e. it can be extended with Ti0:»
or fortified with CPC touers without flocculstion occurring, The
g;ﬁgg pigment had poor texture similar to that of c¢rude Plgment

L4

# Pgriin Series J-2936
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C. Blane Pixe CGuntgwg%rt of Pigment BX-CR (Cobaked Monochloro
CPC/Prane. Pixe, 1t

I ang N

.

This produot has been of interest Por some time am a
8full shade® coalesced pigment for tinting Pigment BX-CR and
other tint pigments, asxanggtga a cheap phthalocyanine pigment
for use where the non-flo¢culating properties of BXI-CR are mot
essential, However, much le3s study has been given to this
g. t edther at Jackson Labaratnrgaar at Rewark than to its
bs. 2 counterparts. To date only lsboratory préperations have

een Magey - o ' ‘ ‘ '

____~__ﬁag_grudoEg%;mgatwnus*hamah_iaximunﬁLaad spypeared wesker

in tinting strengih than Pligment BX-CR orude., It dispersed
satisfactorily is linoleum, but was weaker, duller and greener than
equivelent extension of Blue B tomer (BT-172-D), Micronization of
théstpigxant iz recommended to improve i1ts timctoriel properties
an exture.

In lacquer this pigment was somewhat duller %as is" than
equivalent blanc fixe extension of BT-172-D, but weaker and greener
in tint than the latter. It was non-flocoulating "as is%, but
almost lnvarlebly showed flocculstion and separation in paint
vehicle? when tinted with Ti0.. However, & recent sample (D-5611,
MDD-744) flosculated much 1es3 in a 710 lacquer tint than equive’
lent blane fixe/T7410, extension of BT-17Z-D.

The orude blanc fixe plgment was more acldic than Pigment
BX-CR. An aqueous slurry had a pH of 2.7 and a neutralization
equivalent of 0.078 eq./100 g.

OQutdoor exposures in duraeble vehicles are in progress in
severel series., 7To date, subject pigment both ®as is® and tinted
with ®T1 PURE" R-610 has appeared equal in weathering characteristics
to corresponding dry mix controls made with BT-172-D (Blue B toner)
in both alkyd and lacquer vehicles after 6 to 9 months exposure in
Plorida and New Jersey, respectively.

Two forms of this pigment have been evaluated, viz.,
Green G-CR on "T{ PUREY R-LL for R-610, 1:2; and its counterpart
on Blane Fize. These pigments, made by dry chlorination of their
Pigment BX~CR counterperts, have been studied much less extensively
than the latter. No.semi-works manufacture has been attempted, and
the process is still in the laboratory stage. However, the proposed
process for preparation of Green G-CR pigment appears %o be
potentislly cheaper than the present toner process. Since floceu-
lation is no problem with polychloro CPC (the toner is non-floeculating)
the praferred product for development iz the blanc fixe pigment.

. DUP050149888
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ertiea ar Green @«G? on "1 PURBY B~LL were

remﬁeﬁ :sz ét‘ e mppss,g The crude pigment was
Harah textu 1%s vase of dispersion in linoleum has
Wm c ‘W u%cl ain fﬁ“ e ps.mtad with 1t ‘
u@wﬁ‘éarkex aad ﬁ&aaw #as 18" than equivalent dry mix extemsions
of: m toner, Q¥ _or its rosinated mtargart,

f : willing ﬁﬁe oM 2 t improved texture ant
% ' » byt was_consigerably

: cmﬁﬂ » r(i';‘w
meﬁwhwaa

) gi, ‘Green G-CR on ng z:
o
g?ﬁmﬂf%i

A8 -.}'&n&&himg the :ﬂ.owulat

o Green _G+CR on L. ha smam peor chalk

sbance and 11821&1’&&%&# as $ad B 4ts behavior sfter o
"8 mwonths Florids exposure in durable webicles. This 15 the
sbed behavior of pigments containing this type Ti02.

“ ¢ Cpude Green G-CR on blane fixe wis davker and slightly
bluer in both linoleum snd lacquer than dry nix extensions of
0P-486-D/Blanc Pize. It hsd harsh texture, but dispersed
satisfactorily in linoleum to give intense gresn shade |
compositions., The tinting strength of the cruds plgment was inferior
to that of GT~4B6-D/blenc¢ fixe mix in vernish drier. Salt milled
G~CR on blanc fixe was found to have softer texture than crude
and tinctorially equal to the lstter. This salt milled pigment
tinted w%i:h shading yvellow, T-493-D, approximated chrome greons
G~530-D (light), ana G~553-D (aark ’in full shade but were more
intense than the lstter, The masstone-tint relationships of
Green G-CR/Y-493«D blends were not the saeme as for the chrome
greens, i.e., & messtone match with the coslesced piguent for a
¢hrome green did not regreaant & tinctorisl matech to the latter
in tint* The salt milled pigment used in these evaiuations
was made at Jackson Laboratory. It 4414 not give entirely setis-
faotory enamel fineness by mixing in alkyd enamel over a 3~roll
paint mill being mrkedly mferior in this respect to GP-486-D/
blane fixe mix.

Green G-CR on blanc fixe has appesred to be fully equal
to dry mix controls of 0T-486-D both "as 1s® and extended with
nps PUBB" B-610 in chalk resistance, color retention, and
durabi.lity after 6 months Florids exposure in dunb;.a vehicles.

* See KN-44-26 for & more detailed discussion of this phase of
the problem
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This pigment has continued to be of interest because of
its uwmusual green shade, and for t‘eelms.ea‘l_ rEASONS,

The ¢rude pigment contained sbout 7% water extractable
material, mostly orgaplc in nature. The extracted pigment was
equal tinetoriaslly and in ite gamk praperties to corude. An ‘
agueous s;ﬁrrg had 2 pH of 10,5, and a neutrdlisgation equivalent
of G.Géﬁw RaOB/100 g.

The crude piguwent was harsh taextured, but dispersed satis-
factorily im linoleum giving 1nkerest&agAsr¢¢aish blue compositions
stable to heat cure and soap-fast, BSalt milled Pigment G-CR had
better testure, and wes very red, intense and styong va. crude.
The mweé pigment was redder than a salt millsd mix of metal
free phthalocyanine toner and ®Ti PUREY LG, and evep redder than
Pigment BX-CR. 8&alt milled metal free phthalocyanine toner was &
very dull bluish gray of no intereat, 8slt milled Pigment G-CR
flocculated in lacquer, dbut may be of interest as a lineleum color.

Crude Plgment G-CR has proved less lightfast, and slightly
less chalk resistant than dry mix BT-198-D (metal free phthalocyenine)/
T4 PURE® LG controls in durable vehlicles er é-8 months Florida
exposure. Exposure in lacquer by Parlin Laboratory® has confirmed
these resultsy Pigment G-CR showsd too poor color retention after
6 months Florida exposure to be of ipnterest to Parlin,

Only one new product of this type has been made at
Jackson Laboratory since November of last yeat. This was a "1slOo0"
cobeke on Kadox.

One erude Z (1:3) pigment contained about 16% of water
extractable material, An agqueous slurry of enother similar Green 2
had p8 6.4. Its neutreliszation equivalent was 0.12 eq./100 g. The
gitracteﬂ pégmsnt was equal tinctorially end in its paint proper-

es to erude.

The crude Green Z pigments were harsh textured. Salt
willing improved texture and radically altered thelr tinctorial
properties. & selt milled Green Z was very intense, red and
strong vs. crude.

# Parlin Berles J=-2936
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Considerable exposure experience has been obtained on
some of these products, All a{pﬁa&eﬂ to darken ®as is®, and
fede more when extended with P10, then corresponding dry mixz
controls of BP~172-D or Nonochlore CPC snd the ;fgrbariata
zine oxide, Some of the Green 2 pigments have micro checked
after 6-8 months Florids exposure in durable vehieles. Parlin
e%ema in lsoquerdst, six months Florids, indicated that s
133 Green % chenged too wuch in color to bs scceptable, In
addition wetallies of this pigmént showed the 50 called metallic
tﬂtggt baing derker wheh viewed at ovme angle, but lighter st
-another. ' ’ A _

: roduets of this type have veen Rade at Jaockson
Leboratory, the majority during 1944. Colsked snd cosalt milled
pigments from metal free phthelocyanine, CPC, and ¥onochloro CPC
were also prepared. 7he most Interesting tinctorially were the
cobsked pigments containing meltsl free phthalocyanine in amounts
of 5% or less which were intense transparent blues somewhat
similar to ultrawarine, snd superior tinectorially to dry mixes of
87-198~D and ultramarine, The most interesting property of
81l the cobaked phthalocyanine/ultramarine products was their
non~-flocculation in lacquer/Ti02 tints, Mechanical mixtures of
phthalocyanine toner, and sslt milled phthalocyanine/ultra~
marine combinations, all flocculated in the usuzl way vwhen ex-
tended with Ti02 in lacquer.

More complete detalls on these evaluations are given in
the tables.

2 $$

ced Pigagnts on 8tann?us

~and SBtannie Oxides,
h. o33 L 31+ ‘ EA 2 FL¥Xe

"o

R,

A monochloro CPC pigment made on stannie oxide, 113, was
non~-floceulating Yas 1s%, but flocoulated when extended wiih
T402 4in lacguer, A similar product on stannous oxide showed
mnc§ less flocoulation when extended with TiOp in lsequer, but
was not the equal of Pigment BX.CR in this respect. Tinctorislly,
the stannous oxide pigment wss a dull, greenish blue of little
intarest, Both the stannlc and stannous oxide plgments were
practically non~flocculating when tinted with Ti0s 4in alkyd
snamels, but dry mix controls of the tin oxide/Til,/Fast Blue BX
toner appeared about equal to them in this respect,

4 cosalesced mopochloro CPC pigment on a mixture of blane
Tize and stannous oxide as subsitrate has been of interest z8 a
non-flocculating CPC product containing blanc fixe. This
product was counposed of 1 BX-CPC:2,3} Blanc Fixe:0,66 &n0.

* Beries J-2938
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Bimilar products on mixtures of blenc fixe and prime white pigment
oxides are disecussed below, The stanncus oxide containing pro-
duct was found to be non-flgcculating in lacquer when extended
- with Ti0, in tests made st Tech. Lab. However, floceulation

tests rué at Rewark showed that this pigment exhibited considerable
floceulation when tested in this way in laequer, but was non-
floceulating in ®Dulux®/Ti0» systems., Btannous oxide appears to
have some effect in preventing the flocculation of CPC when the
oxide 1s present ns substrate in a coalesced phthalocyanine
pigm:nti tut i2 less effective than T102 or the other preferred
substrates.

3. Coalesced Plgments on Mixtures of Other Metallic Oxides
ok LEN0C Fixe, ’ ) . "

el file

-

Two products of this type have been studied at Newark, viz.,
1 CPC-BX:2,6 Blanc Fixe:0.4 Zn0, and 1 CPC-BX:2.2 Blanc Fixe:
0u4 Zn0:0,4 T10s. The first named pigment was better in its
resistance to rfoceulation in Ti02 lacquer systems than a straight
blano fixe pigment, and about equsl to the similar blanc fixe/
stannous oxide pigment described ebove., The blanc fixe pigment
containing both Zn0 and T1i0s was the bhest of these types showing
only slight flocculation whenm tinted with Ti0s in laequer. None
of these blanc fixe-metallic oxide pigments were equal to Pigment
BX~CR in flocculation resistence, From a practical viewpoint,
blends of Plgment BX~CR and its blane fixe counterpart are
suggested as egquivalents to these cobaked products made on
mixzxtures of blenc fixe and an oxide pigment.

A1l evaluations with coaleaced phthalocysnine pigments
made since November 1, 1943 are liated in the following tables.
New products submitted since this date, and evaluations made on
earlier products since El~-43-178 issued are ipcluded. The
following tables are continued from the above mentioned report.
The tables are divided into sections according to the method used
for coalescence as follows:

A, Cobeking Method

B. 8alt Milling Method

C. Ball Hilling without 8alt

D. Bonding or Coating Processes

E. Experimental Organic Toners and Inorganic Pigments
Used as Controls in Evaluation Studies.

Section E was not included in KX-43-178, and includes all specisl
or experimental pigments employed as controls in paint and other
evaluations of the coalesced pigments. .

The reader is referred to the preceding report, KN-/3-178,
for further explanation of the system of classification of the
experimental products, nomenclature, and abbreviations used in
these tablea,

% The asterisk denotes newPTPdMChfrepared since November 1943.
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PRODUCTS PREPARED BY COBAKING
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Proportions  Substrate JeL. Code Treat-
C iﬁﬂL  D-Bumber Ho, ment Lvaiuation
1:3 U.8.P.ppt., 5410 MDD-614 Exposure “as is" and
extended 50% with "Ti
PURE® R-610. Rezyl
80’?”'1.
133 U.8.F.ppt. 5411 MDD~615 Exposure "ag 1s"™ and

extended 50% with
8P4 PUREY R-610
Rezyl 807-1.
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Notebook or Pile SBuggested
Record

Properties

Bee KN=43-178, p.35
1061-16(Series 6821)

1061-16(8aries 6821) See KN-43-178, p.35
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. 0 _Sungey Bos . m

we MID-G30  Mere
T e me wm

1339 #51 5646  MpDoT86 LFlououlation proper-
' tiss in looguars“ag igt
and exdended with Fi0g,
mmv m@mum“
{: 1
Rxgam%en and
in wendharomotor.

3, In Navy Ship Paints
SonPadh, S2ePwiy
E2~Pedly Eaposure.
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Rotedbook or Fils Suggeatoed
J Bocord Fropeviies mumm
1. 2061-13 Parkay and mm- than ultramarine, Depandent on outdeor
and mvo opagus in ).um and alkyd. durability end light=
Nonwfiuesulating da patnts when ox» fuptnegs, Cheap paint
Mﬁw&th%g About squal in pignont of ulirae
whrength to witramaring. Intenss and wayive typo.
‘ ;ggy mv:;ﬁ wltvammrios Gy mhx of
2, 1063415)Bories '
6820}
3 2063+25(Berios
* 6840)
4, 1063~33(Series 6856)
5+ 1062~32(Barien €857)
1. 1061+25(Berins Tinstoriall, 40 sbove 1 Ag above £
6840) 5554, a&ﬁ:&m In patats Dosses,

2, 1061~31(Beries
6856)

when extexded with Ti0g,

3. 1062-32(Serses 6857)
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13 Ref30 N9 MhedTy Mlowor ‘a»umamamm

Sext Vorke 5246  MoDe52D 24+ Extraction with Bansune
ot 3 Fu5ge =GR 3, Neutrelisstion squiwlent,

water extractod plgment,

7« Ooppor unalysis of Hgo
sxtyogted pigment.

8, Em?m wl.& 95k
wbhano, () agebic
soid, A athys asetate.
Lasquer propsrtiss of _
these oxtrastsd pigments.

9+ Bxtvagtion with 28 W1y
and 24 RHq0H

*

Laoguer pe ¢s of
thess m‘ pigoants,

13 R~610 5179 30, Bxtraction with asotons
S24b 11, Laoquer Properties of
aoetone wxtrasted

3. guent
algalmrka 12, gm‘&m Bxiraobed

"ﬁm'
13, Texture water sxtracted

U4, Feture study in #1 1itho
44ons; in §3 14the varnish,
and #% lithe varnigh,

15, Trestaent in water
with wariocus roeinaten,
nophthemates, pol
dioxolane, ool » THA
apbors.
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w%ﬁ.‘ | . " | §W .
m L XL ‘ Sppricationy
1o 1045#24,40 Dispeveed readily in limcleun See KH~43+178,
t0 siwtgxmmw, ldght blue pe 30039
2. 105115,26 - Weathorouetor ssposure in nene

BE«CR to be more peruspent than
uitraserine which fades bedly.

Too Ki«d3»178,p.39

1. 1045+24,40 ad, Aus)valy
2a 104525 20,305 Nonovtlaro GPG
)
3. 1045-28 69.56% Ti0g
8, 104525 30.26¢ extractable material.
Water was ooat efficient cxiravh~
5e 1045=26-20 ant, snd all by predusts, exeept
1045-45 Cud, can be removed with it.
Cud is exbraoted with HlgOH KHLL
6o 2045+26,28,45 sclution, The exiymotable product
" aongigtod ofs
T» 3045+26 Prihalinide
_ Copper walts
8. 1045-27 Aumoriva galts
Soell apounts of unidentified
matorisle.
Cense BpBOs rexaved all toner
9o 1045+32,39 pigment from Pigwent BX«CR,. Alpba~

methyl unaphthalens and alpba~chlore-
maphthalone dissolve gmsll amcunts of
CFC tdonar, and mufficient quantities
of toner have heen resovered fyom
Pige BX«GR with these solvents for
0. 1045+45,35,23 " analysis,
31s 104545 ~ The tener removed with cond.
HaS04 focoulsted in senw wuy in
Ti0s extension in lacquer as regular

12, 3045-35 Blue & toner, The acid pasted toner
sentalned only negligible amount of
13 1045=36 titanium, aud no titaniuvm phtkalotyanine,
Topar CFC vemoved freom Pigment BX-CR
14, 1045-43 with o =ghloro nephihelene varied de~

ponding on the fractime studied. The
firat fraciion was contaninated with
phibalimide, but was non-flosculeting

in lacquar-TiOp tints, & pecond fractionm,
from another extraction of the same sanple,
contained negiigible quantities of T1 or
Ti0g. A third fraction from the game sample
flooculabed when axtendsd with TilOg in
lnocquer in the seaw way as regular Blus B
toner (BP-~172-D), Results must be repeated ,
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sbove sall pd) pim‘ﬁm
22y Flooodations laoques

analymig of extracted toner.
25. Sxtraction with alphs
shleore napkthﬂsm
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Notehook er File

15, 1085~5
16, 1085-34
17. 1061~26
19. 1068~26
20, 1663'36

21, 1961"18

22, 104511
1063~19
230 1951’“

24, 1085-42

25, 1085-45

sbtained,

Freperties
and largor samples ¢f the toner pigments

Suggeated
Applications

The Wc aﬂwntb used to remove
‘by-praﬁumg wictory and dilute ammenie
daid not hm:g tz:;‘ noneflopaulating

properiies plgaent

when tinted further with 7i9. mm«
HOY when wped for sxftractiom gave an
extracted pigment non-flcoculating "“
i txriacqum bk el
flosculation when tinted with TH0g.
However, the extent of this fisscula-
tion was much less then mechanionlly mixed
eontrol of Blue BX tomer/Ti03.

Tingtorially, all the extracted samples

in laequer

owing slight —

were slightly more intense than orude,

m o-&herwiso oqml '
A ‘_.. :t' ek wt B R oo 5 ]

2i¢

. aqmcus 8
Rggiunutian og

valents ©.095 eq.

S Grude micropalverised Piomest BR-0R Lo
harsh snd gritty and inferier in rate of

strength development va, eontrels of
standard CPC toners extended with “T4 Pure”
on a I~rell ink mill in #1

Re610

1ithe varnish, Slightly better wedge grit

and strength dovelopment resulted when
Pimnt BX~CR was grouand at high P/B ratios
in #1 varaish, or in heavier 1itho varnishes
{#3,46) tut the improvement was of nc
precticakble vglue.
Extrastion of nx-cn with water or sgetone
Hieropulveri-
setion with pelydiexclanes was aleo ineffeot~
ive, Aquecus slurry troatment with rosinates,
raphthenaton, et¢,., did not Smpyove teoxture,
These latter preducts all showed slight
flogculation when tinted with TiOz in lacquer,
BX-CR (l.ahmtm) Lor 1 to
6 hrs, greatly smproved 1t and

did noet improve its texture,

Salt milling
strength development, but the salt milled

products were inferier in both these respecis

to standard CPC/Ti03 mix eentrols. BSalt

mdlling for 6 hrs. 4id net affest the
resistance of BX-CR to floceulation, or harm
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143 Re610  5629™ MDD~750 Micropul~ 1. Timsorisl comparieon
Sgol Works veriged t0 lot 1 in lagguer
lot 3 2, Extracgtion with wates,
axd NlsOB-¥HE1, Coppar
e of sxtracted
pigmente lLaoguer
propecrtios.
3, Mioropuiverized with
~ pelydiozolongs. Texture,
&, Texbure in #1 liths
varnish, #7 lithe
(air bodied lixsesd odl).
S, Ball willed, dry "as is";
with 2% !Aw%
Alkanol By with Picglyte
Reging with Gum Damuar;
with Stabellite Resing
with Galex Resging with
Bariuwn Rosinate; with

DUPO050149902




Notebuok or ¥ile Suggested
JRegord - Spplicatl onyg
Ti0s 4n MW. - Wﬂﬁ 04K+
st same iz alkyd svemels.
lon of Pigment n«-m in sush &
gave nopwflonoulating insquer systems.
i: n 3 B ",'., . P
wesk Vie 25 Be197 51 "‘5.’3. Pure® Re610
Crude mioropulverized F'iga ~CR
2107 gbrong va. 29% n—axé—nﬁm »ei Pure"R~610,
1. 1085-14 Bame ss that
Iisted in
2s 1085-20 ER=43+3178,
!.39
3¢ 1085428 NEOL extractable
Aiy mmzmm
#, 1085-36 0,10 mioremas 18.2%
10,20 " 1 26.2%
2«40 * 3 2%
40:59 LA 27.“
5+ 10511 Repldus, over ;

Stean micronisation, with or without
agente, gave satisfactory wedge grit
and lmproved strength developmeunt
(inferior in this Jatter prﬂgwty %o
Blue B/R~610 dry mix control

DUP050149903




'} ﬁ&’q

iy '

113 Re610 5629 MDD750 9, Mieropulverisabion “ap Ag®
Serd Works and with conw sgonte as in
0t 3 #5 above, Texture of theue

produstas

0. Ficosulation properiies of
ﬁd #9 above iﬁs Lol
“as iy and m««m
with *7T4 Pure® R-610.

11, Adr slepsification (Exe
porimenta) Station),
Taxture

DUP050149904




Rotebosk oy File

§e 2080021
 Fe 2053 '3;3"

8+ 51037421
9o 3053080

mwm,mwwmﬂm.
wiaront ptmﬂmmmm
» or Blue BL somiyal,

30, 1061-26

DUP050149905




#3]e

133 Re€l0  5505° MDDe32 Bdge  L.Testurs dm #1 Mitho
Seal Works Buonsy varnish
1% 1 112104
{Juckaan

Labs)

143 ReLl 5434  WD-T47  Made fyem 3Mubowt dn V.D,ecmpared
) - PRCuSOar Pignent G-CR

Ca0+110g a,nmuwm propertisy

, inoguers®ae 40", ex~
m.a with T40g¢torsis
fied with ¥G tonarn,.
Tinstorisl SO0
$0 Pigment B
MM; m z; ond
Grosn O-CR

S.E:tmﬁe? ﬁgg@ walors
M“' or .
4Neutralisation aquiva~
5,Paxtere 4n §1 1ithe

5&@9& in alkyd
GBe2458,
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Viobebook o FAle L Buggewted
“Recurd _n 4 o
306326 Ouke 3p flotoolation *ae 49* ond oo KNe43e17R
atended with 105 10 Lsdquers pedd
3¢ 04524 Crude Plgs Fi-0R W 3l 4o sald Beg Ri»43+178
aﬁzm willed plgosn in 1%l i3
&Wm& %m;,- ‘ émmvw ﬁ“v
., of svon um Bod§TeD, Beglfeb),
& BI=14 Flogoulates when sxbsnded with
Tilg t» losquer.
1s 1045=43 Eo fmprovomont in texture over Mo sdvantages ovey
nicrdpulverized, erude xicro-
pulveriged,
Is 1051=39 Reported by J.L. to oombata 17% Bimilar to Pigment
colored pipment, Faund Howark G~CR and Plgoent B~
24 3085e7 sunlytical wobhods » Grom, R, No apparent
mzmmvs.umax@. advantoges sempared
memm bing m!.' “::5 ﬁ?;m +0 thazw pigmenta,
” C 3
T it G0 oty oot B
Koo ook extemted o 1439 with
. 00 i v ‘aa
=10 sontainag
' -m%qw%m cile Pasidtiy of
4 108326 164955 of orude pim is
mmm with HgOs HHOR
5« 1085=39 Hard, gritty pimt Mm in

6o 1061v22(Serien
6830)

wtrength development to gtandard
EX tonere extruded with T40g.
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o m NS
ﬁ iﬁ% 8071

' Sxposurs Rexgl 6071

11;

Bxposurs "ns n"
tended with &1 Pure”
Re610, Rosyl 807+2

143 UsB.Poppt 5408  MOD-612 Exposnre *u ie" and uxe
‘ tonded with "24 Pure® R-£10.
Rosyl 8073

13 UeBoFappls 5500  MOD=BAS xmm Yag 16" ond axw
tondod 50% with *Ti Pure"
Re6l0. Rezyt W*&-

L3 ZEI5Y 544 W63 lEatraction with Bmam.
‘ extragted phpneut,
2&xtrnotion wvith wior,
3.Lusw propuriies of
weter extrostied pigoent.
e
» Re610 in Rugyl 807-1,
183 Hovsshead 5430  MDD-G2D Expoouse "aa i¢®" and ex~
XBw3 tanded 50% with 14 Pwm"
{Ne525) - R-610, Resyl Bo7«1.
' 1308
13 Horsshesd 5431  W0D-621 Exposure “us id" aud x-

tended 50K with *7% Pure®
!lﬂélﬂ. RSWI 8‘0?“1‘

DUP050149908
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e
ta i

i aﬁ‘;&ﬁ i

Rotebouk or ¥ile

Eptpartise

306335 (Beries 6820)

Buggosted |

808 KN-43-178, pud]

1063-35 (Bevies 6820)

Bae BR~43-118, p.5i

106116 (Bavies 6821)

See Ki=43«178, p.53

2062-16 (Series 6821)

Goo EN-43+170, p53

106116 (Series 6821)

See m~43*173, P¢53

F ng

2. 1045-30
o 1045432
&, 10861~16 (Beries
6821)

12.7% pigment extractable
with benzine,.

15.1% p&@m axtractable
E:m'aeted ps.gam'ba

tinctorially and in Detovie~
tion properties to crude,

Seo KN=43~178,
Pe53 .

1063-16 (Beries 6821)

Bee M&-}.‘f&, 1811

106116 (Berien 6821)

Sep KN=43-178, p,55

DUP050149809




35~

“Tehe00ds  Troats
3 g pant

1 Horashead 5432  MDD-622 Expopure "“ae is" and
3 XXw401 qa?%w S0% with "4
Purs® Re610 Rogyl
8073
113 Flovence 5433  MDD623 Expostre "as is® and
Groon o od SOF with T4
Peal 8 Furs® R-620, Rogyl
80?*1.
193 Kadox 5434  WD-624 1. Exposvre "oy ig" snd
Blaak Label 15 extanded 50% with “T%
m Re610, Resyl

2+ Balt milled (1 qb.can)
for 1 t0 24 bours,

143 Kadox §612® MDD-745 Nene 1, Flocoulatdon lmoquers
‘ Black Label 1¥ "ap is? and extonded
with Ti0p.

2+ Boutralization eqguiva~
lent

3 Texturs in #1 ditho
varuish.
44 Rubout evaluation in VD,

153 35% Lendsd  543Y  MOD~625 Exposurse "as 43® and
SnO-Lehigh 6 extended 504 with *T4
Fure® R-610 in
Resyl 807-1.

136  UBaPoppte 5458  MDD=643 Bxpoasure "ag ig* and
axtended with "4
Pure® R~6140,
R‘m W‘lo

1115  U.8.Peppte 5497 MDDe642 Exposure Yas 3" mnd
oxtended 50% with *14
Pure® R-610,
Rezyl 807-1.,

1120  U.8.P.ppt. 5499  MDD-g44 Exposure®an is" and
extended S50L with ®T8
Rexyl 807«1
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Fotebook or Fils e ke
Regord . Propeties Appiication

106226 twmm Soo KN-43-1T8, pe 55

106316 tawmf @z; Sen Kled3»178, po 55

1. Whi-16 Bop KB-439178, p, 59

(Gerien 6622) G2t milled ,
2. 106838 ot vored MM "oﬁms ' Beo m3"1789 ?455
1. !_.385-7 Siniler tinstorially to other

Green & plgments. None
Mmuug b V] 1"‘ m fo-mﬁ*v

2. 1085w T w&“ﬁm 40 L2 W]ﬂo *
* L U &

3106316 (Series 6821) Sae KE~43-178, p. 55

1061+26 (Serien 6821) Gee KHe43+173, p. 55,

1061~16 (Beries 6821) Ges KH~-43-178, pe 55

106116 (Beries 6821) Ses KN-43+178, P.55

DUP050149911




14300 - - 5613 WB-746  Hons 1, Bubort fn VD
* Me with *2d
Fura® Re610, sud
sintod with “Homuwtral®
#b Blue B toney
{B7=172+D)
. 113 Uniting 5419 MDD-616 As & incleun piguent
113 Plonc Fize 5303  J-S9-F=6] Nose®  Eaposure “ag is® sud
extanded with T4 Pure”
Re610 4n Reayl BOT=1,
153 Blano Fize 5611 MDe744 RepLent o 1.mmmmm equiva~

mont senple
for 5303  2.4¢ linpleun plgment
3JFlocoudabion in
laogquer *as ig" snd
dxtended %th Tilg

3, "4 w,m m" m, sw “end m;?ﬁ:m Tixe, and pr e g v

131.991.5 TiDatBlans 9393  Je55-Fe63 Exposurs ®as 10" and
Fize extondad with Ti0g
in aam sa'm.
152.640.4 Blanc Fixe 5654% MDD-793 None Paint prop
2ine Oxide {alkyd & 2: quer)
Flogoulation,
Sxpwe.

132.2¢0.4¢ Blane Fize 5655° MDD-T94  None Paint propertiss
0.4 {alkyd and lacquer)
Flocoulation, Exposure.

15243410,66 Blans Fixe 5653" w0p-792 None Paiut propertios
Bn0 (alkyd & lacquer)
Flogeulation,
Expopure

DUPO050149912
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Q},ﬂn

Notebook or File Buggestad
Resord. Properties _gylin&ﬁﬂﬂ
34 205229 Vewsak, 2ight gresn piguent mmuu uge az low~
n pine oxide
2o 306102 of “T1 Glut? shade
(Saries 6530) YAREO.

104528 Vgreon and dwll in lincleum ve.  Bes KN~43-178,
. Pignont BR-0R. P 57

1062-25(Serdeon 6820) Gao KN=43~178, p. 59

1. 208516 pHy Bp0 adurryr 2,7 Some as D=5303
Foubrulizntion equivs above,
24 1085+44 0,078 age
3. 1062-34 Dipporsed satisfactorily in
Jinplewn,

shmd oxxz.y angh‘t ﬁcaﬁmtion

1061-15(8eries 6620) See KN-43+178, p. 61

1061-26(Berion 6849) lNomeflosculating ®as is" in Ho sppevent applica~
dasquar and "Bulux'. Showed tions that czunot Ve
conssflooculntion when extend- £i1led with BX on

adwﬁ.th'tiﬂgialanw,wax blans fixe end Pigment

than Pigmwnt BX-GR,
106128 anoaaulating *ag 48" in As above,
(Berien 6849) lasquer and mikyd., ¥Fleooulated

al.imly when tinted with Ti0; in
p ) bub less than D=-5654 above.

sener in tint than Pig. BX-CR,
1061-28 Dull and green plgment ve. Ap above,
9:.?“ nxncx. nmmu congider-
[ whon tinted with lacquer
Eutotmuin(mbotkiugaequarm '
Bulux®,

DUP050149913




~39-

u, Inorganic Bluus

morh

0T

Evaluntion

¥DD-526

RBapogure %as 1g® and eox~
‘onded with *P4 Pure®
R«610 in Resyl 807-1

143 Ultsamurine 5443 MDD=626

1+ Bxposure “ap is” and ex-
tonded 50% with "Ti Pure"
B30 in Rosyl 807-1,

2+ Lacgquer properties, Ex~
posure outdoora and in
wepthboromster.,

3. Alkyd properties. Expo~
mre outdoors and in
wehtherometer.

1339  Ultramarine 567" WDDe787
#51.

1. Flossulation in laoquers
%22 10" and extended
'i“ 'ﬁ Pm“" R"sm.
Wm‘.

2. Alkyd properties. Exposure
oubdoora and in wenther-

omwter,
2o Foriilia Yellow
184 Farrite 5356 Je59«F=78 1« Expoaure “as is“ and ex-
Yellow tended with “7i Pure®

Re610 in Rosyl 807el.
2. Bxposure by Parlin in
lnsoguer.

q» Nigoellanecus Substrates

183  Staunis 5651% MDDeT90  Kone Paint properties in lacguer
Oxide _ , and alkyd both “as 1s" end
extended with “Ti Fure"
R=610, Exposure,
U3 Stemis 5652 MDD=T91  Nome Paint properties in lacquer
{3

and alkyd beth “as ig" and
*Ti Pure® R-610 extonsions.
Exposure,

DUP050149914




Hotebeok o Vile - Buggeated

. 3063415 (Serdes 6820)  See KN-43-278, p. €3

1. 1061-15(8orden 4820) Soo. ngm. pe 65
ga' bi m» Hone
slating whie :

2+ 1061~25(Berias 6840) Mﬁ MM in mm

3. mﬁmsw.‘ 635&}

1. 1060-25(Series 6840) aaﬂ;. dull and greoner thar ultra~ A4s & cheap paint
werines and inferior tinetorially pigmont of wltra-
to oarwmang matal fros product, mavine shade de

w~flocondating vhen axtonded pending on dura~
m—sﬂs«au 6856) vﬁﬁa 'rma in lmequer or alkyd bility and light-
onamel, fastnoss.

1. 1061-15(Berios 6820) Boe KN~43-178, p. €7

2+ Bories J-2942

1061=28(Serien 6849) Falirly intouse blus. Prachkioally Neme
toner depth $a Full shade. Flooou-
lated when sxtonded with Ti0g in
lncquer, but 04K, in dikyd enamel,

1061~28(Beries 6549) Dark, dull, green pigment. Nonw Kone
flocoulating "as 1ie” in lasquer and
alkyd, and when sxtended \d.th Ti0p
in alkyd enamel., Showed cong. flooculation
vhen extended with Ti0g in laoquer.

DUP050149915




A4, Netal Fres Fhtbalocyenine

ae Titanium Dioxide »§le

Pigment G-20R
mmm ﬁubmwo D= del,Gode Trente

1s4 7 © - 5248 MODeF22  Mioyoe 1. Rubout in VD,
5304 a»m«%wmim.uummram
B MD=143 3+ Bxtraction with

Semi Vorks . Bongsns, Lacquer

lot 2 ’ ' wqgn:in of ext.

4 iwtion with water.

S hcqmr properties of
um extrasted M

¥ Ros{l. ~2..
. 4 Milling (1 gb.cans)
. - = s~ 14eg¢iws, Eval, in VD,

8. p¥ and neutyalization
oguivalent. .
1s4 15 5376 JeSgeF=80 Balt 1+ As linolaum pigment,
Semi Werke Hilled 2. Bxpogure Resyl 807-1,
lot 2 .
4 18 5656 WD-795 Balt 1., Rubsuts in V.D,
Semi Works Milled Flosoulation in lacguer,
ot 2
14 100 5249 WDD=543 Dry Ball Exposures Regyl 807-1
Milled
h VT S/ 5320 MOD=579 Ohg,2 medd  Exposures Reayl 807-1
Pagted
14 18 %319 MD-578 Ohgel acid  Exposure: Rezyl 807~1
_ pasted
“Ivd Bpee.RO-190 5210 MODese4 Exposures Resyl 807-1
134 Spec,BRO~191 5271  MDDe545 Exposures Rexyl 807«1
114 Spec.BRC~192 5272  MDD~546 Exposures Rezyl 807-1
134 Spec,BRC~193 5273  MDDeS47 Raposures Resyl 807-1

DUPO050149916




A, 0B Tutarssbing, @osuish ignont . Buo KN~43-178,
2 ggg-&%& ‘readily mm saw ru 73 U
- 2 s 208 .
o - maﬁ mmn% w‘ﬁ
IS «-Mmmwmmmm
Bo 204532
$0a3) Balt wiiled sim iy vestee
ngn | . Ve
3 Joesss Mmt; Vot vo, orudes O
o 104524, 40 Vored 45 linolews ve, crude,  Seo KNed3el7B,
a. 1061-14(Sevies 6619) Redder ptmt than Pigaent BX«CR pe 71
1. 1061-29 Gresner, uud duller the esriier &m as for De5376

Badt mi.lm sanple, P»5376. Red bove.
strong, azd intenge ve, BIw198+D/
T40s mix 4n lasguer,

306)-14{Sexion 6819)

890 Ki=43+178, ps 73

1062~34(Serins 6819}

Sop KN=43+178, p. 73

1063=14{Bories 6019)

Sew Kil=-43=278, p. 13

1061-24({Beries 6819)

Bes KN-43+318, p. 15

1061-14(Eerien 6519)

Geo Kiiad3~178, p. 75

1061-14{Beries 6819)

Soe Ri~43-178, p. 75

1061-14{Beries 6819)

feo KN-43-178, p. 75

DUP050149917




Evaluation.

114 U.SPuppt 5261  MDDeS3S Exposursr Resyl 807-1

114 Blezo Pise 5264 MDD-53B Buposures Resyd 607~

Nickel Bsker
3 134 Barytes 5265 OD<539 Exposurer Reryl 807-1

1519 Be236eD 5253 MODe527 Exposures Resyl 807=1
Iron Blue _ 4
183 Ultramarine 5445 MDD-620 1¢ Exposure: Reasyl 8071
#511 2+ Lacquer properties, and

sxpoguretTi0g extension
3« Alkyd properties. Exposure,

1199 Ultra~ 5640% MDDe780 Mioro~ 1. Lacquer propevties, sad

marine p:évow:l—- ;:gpomn'rma extension,
#511 a0d. 2+ Alkyd propertiescs: Expo-
Kickel) Baker ¢ 225 o 1N Feop )
3¢ In Navy Ship Painis. Expo~
sure,

1439 Ultra  5643°% MDD-78) Mieropul~ 1, Lacquer properties and

meyrine exposuresTiOn extension.
. : #9511 2. As sboves slkyd
Hickel Baker 3¢ In Navy Ship Paintsa.
- KWS.
4
119 Ultra=  5565" MDD~69L Micropule 1., Lanquer properties, snd
marine veriged exposure1Ti0g extension,
2. As aboves alkyd
Niokel Baker . 3« In Havy Ship Painta.
Ezpoaure,

1119 Ultra= 5642 MDD=782 Micropul- l. Lacquer properties, and

gavine verised exposuresTily extensioun,
#5u 2, As aboves
Hiokel Baker 3. In Navy 8hip Paints,
! axposure,
i
|
DUP050149918




Botobook or File 8 ated
R " » ti0a “3%"_

1063-16({8erden 6821)  Bee KNw43178, pe 79

3062-34({Berden 6819)  Beo KNe43-178, p. 9

1061~14{Berien 6819)  Bee KN~43+178, p. 81

1061=15(Serion 6820)  Sew KNe43-178, p, 83

1s 2061-18(Beries €820) Darker, duller, and greener ihan Rone
2. 1001=-25(Berien 6840) i::? mm.&wnnm% in

wheén ended (v}
3. 1062<31(Series 6856) e ¢

1, 1061-25(Eeries 6840) Similar timotorially to ultremprine. Mone

Non=flooouls whan axtended with
2+ 2061-31(Serien 6856) T30p in la.oq:i:s

3+ 1062-32(Beries 6857)

1. 1062-25{Berien 6840) Bimilar to Witramaerine tincterially,

Depandont on
nen=flocoulating when sxtonded durability and
2. 1061-31(Berics 66363 with Ti0g su lasguer, Uightastoess.
3. 2061e32{Beries 6857
1. 1061+25(Berien 6840) Slightly davker and greener than As shove.

ultramarine but mors intense than
2« 1061~33(Seriep 6856) dry mix eontrol of Blue G Toner
3+ 1061=32(Bories 6857) and uitramerine. Hon-flcosulating
in lacqiey extended with T30g.

1. 1061=25(Berien 6840) Same as D-5565 As above.

2, 1061-315303’163 6856;
3« 1061~32(Beries 6B57

DUP050149919




wtfe

Proportione Bubstrate De  diia0cds Treste

Braluation

139 Ultzamerive 5643% MED-163  Miovopul

O Trp——
- eyt

24 Ap sboves alkyd

1519 Uitreuarine 564 WD-T84  Micropule
Hiokel Saker

L, Lecquer propurtis
ond exposurssTily ’
2e As avoves ,

¢ IR Bavy. N
i i

s m%m 5645" XnD-705

ﬂwﬂa
vorised
Fickel Bakwr

1. Isoquer propertion,

2, As sbover alkyd

A5, Polydidozre GO (Green)
B, ﬁm

{28

2 #=59+¥=83 Hg0 ox~

-l for
R~610 tracted

1, As linoleum pigment.

2+ Batraotion with bongons
Iaoquer propertiss of
sxtopiguent.

3, Ploosulation in lacquer
in mixtures ;

. ::g: gm 3)(:32; Ti0g,
* cans) 1 t0 24 heg,

5. Exposures Reayl 807-1.

ge Blanc Fixe and Barybes
“MW

132 Blend Fize 5732 MDe503  Bxtracted

Exposures Regyl 807-1
®ap 16" and TiOg
axtengion,

DUP050149920




whbe

14 J06pestBertes 6840)

2. 3062433 ertes 6856)

Buggestsd

Huck W than prodmr&s
made in nickol baker

As above

Xe WWW éaaai

g 10fa-suiseries 50 Yow

Dk, ‘and Gas
ﬂm: Bm%%tm-

s dry mix, Nen-flopsmlnting
W M

with ™40 4o
w&qu .

Hone

1» 1061=25(Barins 6340)

2+ 1061~31(Series 6856)

Bironger produst than D»5644,
Similar propertios.

Hone

. 1645024,60
2+ 1045-25,25A

3« 1085=8

L 1068-29
S+ 1061=15(Berine 6820)

Sep KRe43~178, p. 81
Inxtense green tint pigment
for linolsum. Dispersed entis~
factorily,
dbout 5% extruoteble with
bengene. Extracted pigment
tinatorially equel 4o arude,
8alt milled pigwent wes
stronger sud blusr than orudo,

Groen G-CR wae not us effest~
ﬁnnhzymmmm,

0~486-B, in pr fivocu~
Jaticon oz‘ Blue B toner

pdxture in lacquer.

| 1061=1 9 Berics 6820)

Goo KR~43-178, Pe 83

DUP050149921




uQ‘ﬂ

2

” m:lm Sudatrate 30

:.r..m Treate

Evaluntion

_ shox . Nios._ met
Blanc Fixe sm“ m-m Sxtracted

1. 5& end m«ums.m

‘B&%um in #1 1&%
" ymandeh

stgn Ia.esqu'.

&y M malm pimut

a2

| Blano Pime 5606 W0-809 Bait
willed

14 siante vith ws-;u-?r

- %0 mateh ohrome greensg;
roller mill paint
foraidation, SRR

DUP050149922




«48~

Notshook or File Suagented
Record Properties Applications
2. 08536 : m,m«s plguents Cun Yo salt Saue as for
e S b strong piguent Pe5222, above
2. 1085-38 otherwise equal tinoborislily o 54t

grade.
3¢ 1061-22(Sarien 6830) nﬂ» Hz0 ﬁm Te59

As 108544

L. 205323

Approx, matches in alkyd eseswl for
a«ssw:aasgsz«am»

by blending with Ye493«D. Wixes with
ymmmmm&n

Peint and linoleum
pim’t »

Toxture of this salt milled Grewn
G=CR inferior to GT-486+D, The )t
mdlled pigment did wot give geod
onpusl finensss by wmizing in alkyd

DUP050149923




TABIE B
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49
. 6@

o !mw n\u P:lgmxh

d.L.Code  Fresi-

Vitramarine 5566® MN-§92  Selt Milled, FlopouwlationsTi0g exe
. Mﬂ - : “np ,.‘* and

1519  Ultremarime 5561 WOD-693  Salé Milled quer propertiesi®as is¥
o F933 m m wstensions,
Wmﬁu 19" and
T40g extension in
Msyl 3&7—1»

~Z3 Pue®
4 18 5379  MDD~606 Bxpesures Regyl §07~1

113 Re610 5347 MOD~599 As Jinolewn pignent.
Bxposures Regyl 8071

- 113 w 5348  ¥DD-600 Expogured Regyl 8071

DUP050149925




50w

T Hobebock or File

Resard Properites

1063-23 - Tinotorially, mmm< None
ops tmmm
nmwﬂthmw
mwmam,umw

1063=25(Berien 6820) WM, dulley than eimi-  None -
acbakad product, Flosouluded
m sxtended with TiOg in lacquess

106113 | Bomo sa Lor DeSisd None
1061-15(Series 6820)

1061~14(8eries 6819)  Bee KN-43-178, p. 89

1045-24 Digpersed satisfactorily in Bee KN~43-178,
1062-15(Seriea 6620) lincleum., Gresener pigaent than pe 91
salt milled Greem G~(R,

1061~15(Series 6820) See EN-43~178, p. 91
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"~ Notetock or Tile

Reoord __Prep srties
1062-33 ’

1063-15(serinn 6820) mmm. daller than simie  Nome -
lav aobaked product, Flosculated
when sxteuded with Ti0p 4n lacquer,

1061-13 Bame ge for Degiss Neona
1061-15(Berien 6820)

1061-14(5errien 6819) See KN=43~178, p. 89

1045-24 Dispersed satisfactorily in Bes KN~43+378
1061=15(Seriea 6820) limoleum, Greensr plgaent than pe 91 '
salt milled Croen GeCR.

1061-15(Series 6620) Seoe KN~43~178, p. 91

DUP050149926
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pona

Used se coutrol fo salt milling
WN

Used us omm iu evalustions
in paintsy otoe, and in
exposure seviess = .

Ay De537T

An D=5377

*0gtacklore PG

i ocuiatian properties. i 1as

oee on quer,
and effect of this chlovo CPC on
flosoulation of CPO tomer (2061-30).
Thie toner flotoulated more soysrely
in laoquer then Blue B extended
with T405, Mixes of thip toner with
Blue B phowed no improvement in
fiovoulation over regular Blue B/
T40g ¢iuts in lsequer,

5619

KDDe748

1.
24

Texture, ink will (1085-40)
Flogowlation in laoquer when
extended with Ti03(1061~29).

Very dull, gray blus pigment
of little intavests Flocculated
in lacquer vhen extended with TiOg

in sanme way as standsrd Blue G,
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‘ X3, Chrowe Yellows, 0Py = Trested

Y=232+D, Eing 5326 HDDe58E Controls for cobaked PO i gmente
Tollow, baked  on Y=232¢D, See KH=43-178,
g o u’% 1900, ppe B8y B1.
Y«369+D, Chrowe 5328 HiDe584 Centrole for cobuked ¥O
Toliows baked A on Ye4G9eD, Sae KReq3sd 75
2 hrs, 8% m'e. pe 65y 83,
' Yo5iBeD, Ohrome 5326  MOD-583 Gostrols for aem o ghopent
. Yellow, buked ont T53BeDy Sgu KNe43+179, p. 65.

R 2 ks, at 190,

B4y mmis ¥iue Pignantu.

Ultramarine $511 5498 - As controls in paint work for
sonlogsced phitimlocyonines mede
on this ultrexarine, Sge 1061-13,
Wiﬁﬂﬁm 6820} 5 1063+25
(Beries 6840); 1961 ?(sm» 6856} ¢
1063+32 {Borien 6857
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Gontrel for palt ndid
¥ tinds,. 59& aariau

: M %m&v ﬁ@ﬁ m 6?64%

3&% fop W Wa on

N "'?i W B610
%P4 Pare® Bw610, 5374 BD=630 Condrel for salt mm produsts
St pdliled wade with *Ti Pure® B»610, Soe
- -  Berios 6764,
*24 Pure®™ ReLl 5363 - & sanmple of thig Ti0g used at
fop Re610 at Jatkocn laboratory for
boking emd milling preparations.
Used ae control inm expoosure geries,
“24 Pure® ReLL for 5373 MDOD=60% Contrel for malt milled "Ti Pure"
Re610, salt milled - Rell tinte. See Series 6764,
UssPrppt. 400 5364 . . Bemple of this trsnd of zime oxide
Nallin Krodt uped ss substyate for Green 2
plgnante, -of KNed43e178; pps 51,53,
i Hopgshoad XX=3 525 - m, Avmga yerticle sise 0,35«
4 c;mth for ern &y %43»1?8. 193 18
Horaehead XX=503 5403 Hodulexr. J;wrase particle sise 0.6 to

340 mlorens Contyol for Green 2,
KN»43+178, pe5%.

Horgehoad XX~601 5408 Acicular,. Used ag control for
Green 8, KN-43~178, p.55.

Florence Green 5404 Nodular, Average particle size 0,25
Seal § t0 0.4 mioren. Used ap contrel for
Oreen £, KN-43~178, p. 55,
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.554»
E6. Bino Oxide

I Y TR T T

B~149 Bodular. Average particle sise
0411 o Q417 mdoron, Used 85
oontrel for Groem ¥, KNe43«178,

Ps50e
35% Loaded 5400 Average particls siue 0,4 10 0.6
. &0, Lehigh 6 w«é%w, resadndor ’

:  baslo pulfate white leads Used
- ‘ as g;nml faor Green L, Ki-43+178,
L S Fe 22

Btannous Oxide 56b2 D797 Usod ga control in eveluaiion of
‘ sonlesced pigments eontaining

L g

Stannis Oxide 5663 NDD-798 Uped a2 control in svaluation
of coelwsced pigments con-
m Sulg
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