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__PICMENT GOLOR RESEARCH REPORT
_STUDY OF CHROME GREENS OF IMPROVED STRNGTH

, 2/
SUBMITTED BY: '/ £. /ﬂ/éhwwy BILE ;~&5F GREENS
APPROVED BY:  c2cee g DATE: NOVEMBER 1935,
INTRODUCTION

In view of the fact that a number of competitive
ssmples hsve been reesived which are from 5% to 15% stronger than
gimiler greens in our G-~389«D line, a laborstory study has been stasrted
in order %o improve the stremngth of this line. An improved process
has been developsd and s semi-works study has been starteds

SUMMARY AND CONCLUSIONS

The present G-389~D process possesses s very low acid
belance and becazuse of this a low precipitsnt belance. It was found
that if part of the soda ash added before the strike was =dded after-
wards, the precipitant balance could be incressed without obtaining
a1 unstable process. Incressing the strike volume and at the seme time
decressing the strike temperature seems to inerease the strength very
slightlys Reducing the cuantity of sodium chloride in the strike
golution increasssd the strength slightly. It wes then found thet with
the sbove modificetions both the sodium sulphide and copper hydrate
pdded to inoresse the stability of the formulse could be omitted with
a resultant slight incresse in strength. It seems desirsble to draw
two webters sfter the strike and one weter after the treestment and before
adding the blue. This modificetion results in a very very slightly
stronger, slightly cleesner tint in the green. The treatment after the
gstrike was revised to consist of the addition of the slum and +in
chloride followed by bicerbonate to a definite pH, This change may
not only reduce the flooding by reducing drier absorption but may also
increasse the stability of the process. Titenyl sulphste mey be used in
plece of alum with apparently a slight decremse in light fastness and a
slight ineresse in strength.

TlHe revised lsboratory G-389-D formula differs from
the original process in that copper hydrate snd sodium sulphide sre
omitted while the strike tempersture, volume, scid bslance and pre-
cipitent balesnce esre altered, The wvarious changes suggested hsave
individuslly only e very slight effect but tsaken together they =ppear
to result im & stable process with the desired increase in strength,

EXPERIMENTAL DETAILS
Notebook #439.
439-80, Study on the G-389-D procedure the use of”

titanyl sulphate, the use of lower amounis of sodium sulfide and
cupric hydrstes
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In this experiment the use of titanyl sulphste gave
2 chelky product - very slightly worss in light fastness. Decreasing
the sulphate @and cutting the sulphide snd cupric hydrste resulted in
a more ollve masstone) nome of these varietions seem to have an
appreciable effect on the strength,

479-82, Study veristion in volume; in tempersture,
sand the use of sulphuric acid in plece of sodium sulphste,

The effects from changing the volume snd temperature
were too minute %o draw any definite conclusions; these will be given
further study,

4£39-8B%, Btudy effect of ineressing volume of the
lead nitrate solution; decresse the sslt in the sitrike solutionj also
use sodium scetate in the lead nitrete solution.

In this experiment sn incresse in volums and a cut in
sodium chloride esch gave s very very slight improvement in strength.
However, in the case of the increase in volume, 1t wes also observed
thet s B2dght decrssse in light fastness was obtained,

Sodium acetete sdded to the lesd nitreste resulted in
a chalky product with poor light stability.

439+-84, Study omission of tin after the strike' check
use of sodium scetate; and study effeets of striking ot 110 Op.

A1l the members of this series showet a very slight
incresse in strength. The omission of tin and the use of sodium scetate
geve products very slightly worse in light festness versus the control.

439-85, Study use of sodium bicarbonate for soda =ash
aefter the strike; study cutting and omitting the soda ash.

The replacement of soda ash with sodium bicsrbonste
resulted in a very very slightly more olive product and a slight
ineresse in strength. Cutting the soda ash znd omitting it csused the
color to flop.

439~86, Study a slight reduction in tin; striking
at 100 F insteasd Of BOCF and z still further increase in volume; glso
use alum for titanyl sulphate,

A slight reduction in tin helps to improve the strength;
striking st 100°F gave a dirty tint. It was observed that those mede
with slum instead of titanyl sulphate gsve wesker pigments, but were
much better in light fastness,

43987, Study agein the use of titanyl sulphate,
sodium acetste and a varistion in tempersture.

In this experiment titanyl sulphate again gave a
very slight increase in strength accompanied by =2 very slight decresse in
light fastness.
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: Striking at 80°F instesd of 100°F gave a very slight
ineresgse in strength.

- The =2ddition of sodlum ascebate to the lead ritrate
liquor hsd little or no effect on the sitrength,

4%9-88, Study striking into a more concentrated leed
ritrate solution, alse precipitate 211l the lead ss chromste and sulphate,

‘ A cut from six to fowr litres in volume resulted in a
large @ecrease in strength. Inereasing the sodium sulphate (88C) im
order to precipitste all of the extre leed resulted in this experiment
in & dull, flat pigment, but gsve sn increase in strength,

43989, using B8C as the control further increase the
sodium sulphate aftey» the main vert of the strike; use hydrochloric scid
with the tin crystals; also try the use of cupric hydrste es in G-389-R,

211 of these variations favored a very slight decrease
in strength.

439-90, Study variastion in pH after the sitrike,

Both an inereasse in sodas ash snd s deerease tended to
give & more olive product, but had little or no effect on the strength.

439-81, Continue the study of using hydrochloric scid
with the tin crystals; also omit the sodium sulphide.

Omitting the sulphide fsvored s very very slight
improvement in strength; this wes acoompsnied by o decresse in light-
fastness. No marked improvement wes obtained by using hydrochloric =cid
with the tin crystals,
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SUBMITTED BY:(Lf0ret d§a4%~&i7vV CHROMA— ARG
APPROVED BY: & Cita DATE: N ER 1935,

INTRODUCTI ON

Seversl new modifications were tried in the Semi-works
in the study being made to incresae strength - one a variation of
stendard formula employing high bichromate plus addition of part of the
soda ash after the strike; the other a mew laborstory formulas, Exp.438-894
similar in this respeet but with additional features found to give
additional strength. :

SUMMARY AND CONCLUSIONS

No increase in strength was obtained by employing
the higher amount of bichromate, Splitting the soda ash was for the
purpose of increasing the smount of soluble lead while the bichromate is
being sdded, The formula sppears fairly stable since the highest amount
of biechrome did not csuse echangeasbility although it did result in an oliwe
product., :

The new lsboratory formula gave a product of good strength
but comnsiderably bluer and cleaner in masstone and tint than either our
present standard or the competitive sample. Strength aqualleé the lsttera

It appears to be necessary to draw a water after treatment
of the yellow as omlssion of the extra water gave a product just equal
in strength %o standard.,

Work is being continueds
BXPERIMENTAL DETAILS
N.B. 436, p.62.

SWw7411 - 0.1 mol charge 2% of CS~-7874 - Control.
Vs GT-389«D -~ blue and bri; blue and c¢lean; 0.K., s.blue,
e¢lean. )

SWw7416 - Check SW~7411 but use 4,324 soda ash;
12,1# Bichromate of Soda; 0.75# Soda Ash replacing final
sodium sulphates
. Vs Gw389~D -~ blue & clean; blue & c¢legn, 0,K, s.blue and
clean,

SW-2420 - check SW=7416 but use 12.8% bichromate of Sodas
VS G-388=D - s,lt., olive; blue, Vv.sS.str., s.clesan.

SW-7486 - 0.5 mol charge as in Exp. 439894,
Vs - G-389-D- s.dark blue & cl; s.blue & clesn; strong,s.lit.
Vs - #37984 - clean & brt; clean; 0.K; clean

SW-7492 - Check S¥-7488 but draw 3 waters before treatment

and none afterward .- . :
VsSG-EBQ-D - ¥.5.blue,s.clean; s.bl«&cl; s.str; s.clean.
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SUBMITTED BY;CLVEL . FILE: ¢ —
ARFROVED BY: J Cfn/igimds DATE: NOVEMBER 1928.

Plant production of the G-888<D line of Greens was
kept under observation of the Development Seetion in order %o correet
difficulties which have arisen in manufacture of all shades. A number
of betehes were Followeé elosely -« operation and control points being
cheeked, The iypee of abnormallity which are causing trouble were
phangeability varylng from slight to positive; a difference in flooiing
characteristica of rubouts meking standardization difficult; an oute
of«line relation of masstone snd undertone {blueness of undertone)}and
more recently too great blueness of masstons {lack of oliveness),.

SUMMSRY AND CONCLUSIONS

Considerable progress has been made in correeting some
of the trouble but the blueness of masstone whick is possibly the
result of varigtions now being used still requires attention., -

During the month covered by this report [Oet., 21 1o
Nov. 24) thirty batoches of Gw389-D, five of G-380-D, seventeen of
Gw~391wD and nine of G-392«D were made,

Cross ccmparisons have not been obtained on all veriables
tried but the following comelusions appear¢< 0 be safe.

Chengegbility - Usually only slight in the two light
shades of the line, this has practically disappeared. More rapid
addition of the bichromate through a sprinkler is believed to be helpful
and was adopted im most of the series, It was thought thet because
of the better egitetion being employed now, the yellow might have a

regter tendencsy to change its orystalline form, Lower strike temperature
%90 and 750F instead of 110°F) is also being used, The effect of
increasing sodium sulphide is doubtful. Chengesblility was observed in

a bateh in whileh copper hydroxide was omitteds In the dark shsdes a few
batches were very changeable but none of this type hes been obtainsd
recently,

Flooding - Lightening of mosstone occurred after the
mount has stood. Actually this smounts to less darkening or flooding
and should be desirable., It appearwd to be the normal tendemey =t present
although recent production has shown. less Gifference. Use of some
soda ash in treatment of the yellow probably has helped in bringing
present materisl closerrto standard in this respect. The smount used
is below that employed when the standards were set up as the full
amount sonmetimes causes oliveness and poor light sitsbility.

Blueness of undertone and tint, Thi% was corrected by
reduction in strike tempereture (75°F instead of 110°F) and by ineresse
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in gmount of biochromete used., The changes brought the undertone
over o0 the yellow sides

“Bluenegs of Mssstone, This was probably increased to
some extent gy the lower strike tempersture. At 75°F increases in
biochromate from 232 fo 242 1lbs, per 2 mol charge were not sufficient
to ‘'egual standardé in oliveness, and use of the higher temperatures
may be nepessary. At the present time thls is the chief difficulty
in blending stendard meterisl especlslly in the dasrk shade. Red types
of blue ere being tried for shading but no results are available yet.

BZPERIMENTAL DETAILS
Reeord of veriations and gradings in N.B. 4357,
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PICKENT COLOR RESEARCH REPORT
IMPROVEMENTS IN LIGHT CHROKE YELLOWS

‘ . . -y 4
SUBMITTED BY: = /ZW TILE: GERONE-TRMLOWS-
APFROVED BY: Ccecce S . DATE: NOVEMBFR 1935.

INTRODUCT IO

A few additional experiments on the Excelsior amnd
Primrose Yellows were made during the past month, A study of these
processes in the Seml-works end plant is being continued,

SUMMARY AND CONCILUSIONS

A study of the Primrose Yellow nroecess, K~7975, .
indicated thet a part of the alum can be replaced by a small asmount
of zirconmium sulphste with s decrease in the livering tendency. This
charge probably results in a slightly less stable process.

Several experiments on sn improved Y-180~D process
confirmed previous results. A high development tempereturs and a
strong lesd excess during the development period scems necessary to
obtain a clean masstone.

EXPERIMENTAL DETATLS

481-24, Study reduction of alumy and use of Zirconium
Sulphate in the E=7975 procedure (primrose yellow).

It appears that Zircomium Sulphate can be used for
part of the alum without affecting the tinctorial properties. An
improvement in the livering properties was observed.

Y180,

4B31-85, Study omission of sodium sulphate after
development; also vaery the development tempersture,

Cmitting the sodium sulphate after the development
resulted in = slightly stronger produet; no other marked change was
noticed,

o
Reducing the development tempersture to 1l4QeF from
180°%F great$ly reduced the light stability snd gave a dirty pigment,
wvhile developing at 200°F had no appreciable effeet other than produce
a slightly eclesner masstone.

40126, Continuation of the studies made in 481425
oxperiment,

While the effects from the varistions in this series
ware not marked enough to mzke sny definite comnclusion it wes
navertheless observed that a strong lesd excess during the development
period was essentiasl to obiain a pigment clesn in mssstone,

DUPO050316460
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PIGMENT COLOR RESEARCH REPORT

4 (™, _EXCELSIOR YELIOW, Y-B021-D
Jz(:mmmow - ”&//‘/
SUBKITTED BY: rerEesgiony FILE: GHROME FRLLOWS
LPPROVED BY: . M DATE: NOVEMBER 1935,
VvH < | |

INTRODUCTION

One bateh of this titenyl sulfate - treated Excelsior
.Yellow was struek in the plant during the month.,

SUMMARY AND CONCLUSIONS

The plant batch was struek on a formuls echecking on
2 larger soale the original one which gave sstisfsotory msterisl in the
semie-works, The only difficulty in operation encountered was the ine
adeguacy of the plant equipment Tor rspid hsating, the time for development
of the color requiring considerably more thsn double the time spesified
on the formula. The color, nevertheless, against Y.309-D standard, was
clean in masstone with a strong, clean tint. 4Ageinst the semi-works
chntrol the masstone was V.V.8.flat and dirisy, the tint being ve.s.strong
and clean., Light fastness was considersbly bstter than that of
¥-208-D gnd a little better than that of the semi-works msiterisl.

In ink mill tests the plent bateh was found to be
inferior to the semi-works eolor, but baetiter than Y-309-B in most respeects.
With a zinc etch the plant bateh (lot 46190) was inferior to both Y-309-D
end the semi-works materiasl (SW-7384), I¥n the cssé of the chromic acid
eteh, it was superior to stendard slthough not as muech as SW-7384., While
resistance te livering was excellent compared with Y«309~D, the ink
bsceme eppreciably heavier than that from the semi-works batche.

' It is interesting to note that this bateh of the
special Y-30%-D is markedly superior in resistance to lithographie break-
down %o a number of DPatches maede at approximstely the ssme time on the
standsrd Y-309-D formula,

Additional material will be made in the plant upon
errival of a shipment of titanyl sulfaete, now on order.

§:45 AL DETAILS
See n.b, 492, pe. 20.
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( ﬁﬁesg YELIOW, Y-7888-D Y,
SUBMYTTRD BY: aif 85 FILE: OFROME-YRILOWS

APPROVED BY: ~ ' D 4 T ' DATE: NOVEMBER 1935.
’ v
INTRODUCTION

This Primrose *ellow was first tried in the plemt
lest Hay snd proved unsteble to 4rying. As a consequence, additional
work was done in the semli-works to overcoms this difficulty. &fter
meking satisfactory meterigl in the semi-works in September, the new
formulation was tried agein in the plant during the lsst month.

SUMMARY AND CONCLUSIONS

The formulation tried in the plant differs from the
cne formerly used 1n two primery respects; namely, that the nitrogen
oxides were not removsed from the lead nitrate liauor, and that the
bichromaste was reduced about fifteen percent, thh sodium sulfste in the
strike bsing incressed on spproximastely equal amount in order tc retain
the correct precipitent balence. Against K-7888 the plant bateh was
slightly dark end red in mssstone and red in draw@own snd tint. The
magstone was slightly green and clean against Y-305-D, the tint being a
little strong and red. Light festness was a little worse then K-7888,
but better than that of Y-305-D standard.

In ink mill tests the color wss distincitly better
than ¥-305-D both tinctorially and in light fastness, but was somewhat
reddér than a competitive Imperial Primrose. Although resistance %
lithographic breakdown was good in agll ceses, less bleed was noticed
with the ink from the plant bateh. ‘

Further work 1is being done on this color, results of
whiech will be availeble next month.
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MEDIUM YBLLOW, Y-299-D - WASHING STUDY

: J m av. /s
SUBSTPTED BY: : dedMocnan . FILE: CHROME-YRELOWS
APPROVED BY: 4 oM. y DATE: NOVEMBER - 1935
z%wa/f$c-
INTRODUCTLON: ' .

Thie study was conducted to determine the optimum point in
the washing cycle to obtain a yellow of the most desirable propertiss.

SUMMARY & CONCLUSIONS:

Pwo batches of color were struck in this study on identieal
formulae: nsmely, the base Y-359~D formuls consisting of running a lead
nitrate liguor into a dilute solution of sodlum chromate., In the case
of the first batch, a portion was pressed before flooding, and one
after each of five waters. On the second batch a portion wes pressed
before flooding, and one after the second, fourth and fifth waters.

The results are indicative of the fact that these yellows
are subjected to more washing than is necessary. In the series in
which a portion was pressed after each water, the best product was ob-
tained after washing but one water. The yellow at this point wasdef-
initely clesner and of better light fastness with, however, a slight
decrease in strength against further washed yellows. The yellows be-
came progressively dirtier as washing continued.

In the second series the optimum point in the cycle was
not so clearly defined, the yellow pressed with no washing at all,
having, however, very, very slightly better light fastness than the
other samples. This fact together with the accompenying very slight
decrease in strength in the ocase of the sample in question, would
indicate that this checks the results obtalned in the first series.

It can be concluded, therefore, that, for optimum tinctor-
ial properties, it is sufficient, and moreover,advisable to draw one
wash water only on this yesllow.

-

EXPERIMENTAL DETATILS:
See Notebook 448, p. 104-~105,
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' The development section continued ita supervision
of this eolor during the month, Trouble is stlll being experienced
with weak tints and poor light fastness although massiteonmss, on the
whole, have been satisfaetory.

- 4 small $8évease in bichromate and ecsustie soda
was mede on the first bateh of the month., It was a %rifle on the red
¢lsan side of stepndard with v.s. wopsse light fastness. The tint
was & trage sirong and 4irty. On checking this bateh except for using
the standard amounts of bichromate and csustle soda, the color was a little
greeney in messtone and on extemsion, with a little improvement in
light stability. A fifty peresnt inerease in volume reddened the produst
g 1ittle with an small dseresse in strengih., A check on this last bateh
was practically identieal exeept for being a traee eleaney with v.s,.
worse light fastnress., Doubling the bime of strike improved the strength
but the massions became a little green and dirty sgainst the control
with a 11ttle worse stability to light. 'Phis batch was v.v.s. Ted,
alesn, and wesk against Y-316~D standard with slightly worse light-
Tastness. This bateh wasz cheecked with an incresse of one third in the
emount of alum. It was a little red and dirbty with slightly worse light
fastness. ©olnclidental with the decrsase in this respect there was
a small imerease in strength. Doubling the volume of the striking
solution gave a greener preduct with.improved strength andé light fastness
as compsred to this last bateh. Against stendard, however, it wes a
l1ittle green and dirty with definitely worse light stabikity,.

Two batehes were made to determine the effest of
a further inerease in volums over this formuletion utilizing the shorig
time of strikes end the already inoreased volume. By wmistske these
two batches were mlxed, being a l1ittle red and clean in mssstone with g
slightly red weak tint and v.s. worse light fastness. This varisble
wgs rechecked, one Psiech being Pun as a contrel, the others have a
fifteen percent inercase in the base volume. The control was a little
on the red, dirty side of standard with o somewhat week, red tint and
slightly worse light fastnesa., The bateh struek more diluted, was a
1ittl§ %leaner in mgsstone and tint with a smsll Increase in light
" stability. :

This study is being continued as produetion permits.
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PIGMENT COLOR RESEARCH REPORT
MEDIUH YELLOW
Y-359-D
’ ; 27/
SUBITTED BY: . ded Al sorsacy FILE: :
APPROVED BY:  glo). Gfpetivaon DATE: NOVEMBER - 1935
jﬁw v Ne ¢
7
INTRODUCTI O :

Production was continued during the month, no difficulties
being encountered.

SURMMARY & CONCLUSIONS:

A total of seven batches were struck on the same formula:
namely, & dilute solution of sodium chromate acidified with a small
amount of muriatic acid (1.2#/mol) and struck with a relatively con-

_centrated lead nitrate solutiom.

According to control laboratory tests these yellows were
practically all very slightly darker and dirtier than standard, with a
tendency in some toward changesbility. These properties were not
evidenced in semi-workes tests the maesstones being generally very
slightly red. Tints were slightly strong, green and clean in both
tests and light fastness was in e@ch cases# better than that of stand-
ard, varying amounts of improvement being noted with different batches.

The development section will continue supervision of this
coler.

EXPERIMENTAL DETAIIS:
See Notebook 448, p. 76.
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8.
NOTES_to TABLE IIX

(1) ®A* samples are laboratory dry control inks.
wpY " ¥ flushed (on ink mill) inks
age - @ " plant ground dry control inks

(28) The # yield varies greatly with the care taken in scraping
theé ink from the apron of the mill, and is not reliable in the ear-
lier experiments.

(3) Bae is stronger than As and Bs because the pulp stood over-
night before it was weighed.

(4) The ink mill rolls were not previously wet with ink.
{5) Determined by S. W. Rumbel using toluene distillation method.

(6) Since some flow measurements were made on different days,
they are not very significant.

(7) The flushed water may have carried with it several percent
of color.

{8) Inks were thinned down to 2:3 inks for flow test,
(g) " ] 1% 1:4 " n n

(10) Serieg 18 and 19 were rated for body, length, flow and texture
after standing for 3 weeks.

In general, the results so far obtained indicate tentatively that
a flushed PTA pigment ink has equal strength. very slightly better tex-
ture, slightly better flow, similar masstone, equal length. equal body
and equal lightfastness to a corresponding dry control ink. Both flushed
and dry control types contain only a negligible amount of water.

Work is in progress preliminary to analyzing these inks by extrac-
tion and ashing in order to check the toner content.

Additional information is given by an analysis of the properties
of each PTA pigment investigated.

RT-329-D flushes into #0 regular varnish quite cleanly but there
is some color in the flushed water so it is best to evaporate all of
the water on the rolls in order not to lose any coler. If any water
becomes emulsified in the ink, it seems to be negligible, RT-329-D
will flush not only into wvarnish but also into blown castor oil, dibutyl
phthalate and a mixture {1l:1) of Fujol and blown castor oil. It will
not flush into MNujol of mineral spirits alone even when kadox is added.
When flushed into blown cagtor oil {1l:1), there was no imoPéase in
strength. (See 483-16C, D.)

Counsiderable confusion arose from the flow measurements of
RT-329-D inks. Four flushed inkﬁpad greater flow and one flushed ink
had less flow than the corresponding dry control inks. The flow varied
greatly from day to day so comparisons were always made on a single day.
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The writer believes that the multiplicity of factors which affect

the flow mekéssikesTlow test almoest worthless at least until a better
understanding of these factors is obtained. The reason for reaching
this coneclusion ig because duplicate experiments under gquite care-
fully controlled eonditionﬂho not give duplicate results on flow
determinations.

RT-329-D pulp mixes intimately with dioxan which becomes
yellow-colored when filtered and the pigment is weakened considerably.
Although dioxan is miscible with water and with mineral spirits, the
ternary mixture produces two layers. The dioxan-treated RT-329-D
(dried at 140°F overnite) is very soft, very weak, and has much
better flow as compared to standard. .

BT-100-D flushes fairly cleanly into #0 regular varnish appar~-
ently without producing a w/0 emulsion but BT-125-D which contains
gallic acid and para soap produces a w/o emulsion {crepe-like mass)
which means that some of the water does not flush out but becomes em-
nlsified and must be evaporated. There was more difficulty in obiain~
ing check analyses for BF-100-D than for the other colors. BT-125-D
was B semi-works pulp and was thicker and quite granular {dry content
28.50%). BT-125-D ink (l:¢1) was much thicker (possibly caused by
para soap) than BT-100-D ink, so a 2:3 ink of BT-125-D was prepared
for evaluation.

Hand flushing of BT-100-D

Spatula flushings of BT-100-D have indicated that with #0O
regular varnish as the vehicle, the strength of the ink is influenced
by the time it is left spread out on the board. BExtenwions with zinc
oxide have shown increases of about 10-15%. Further quantitative work
is planned in an effort to explain this observation. It is a factor
neglected in the earlier work and which may account in part at least
for apparent increases in tinting strength obtained in hand flushing
of PTA pigments.

Pellet techmique applied to flushing of PTA pigments(See 469-3,11,13,14)

Thiz technmique which has given results of some interest with
Lithol Red comprises stirring the varnish into the slurry by means of
mechanical stirrers such as wooden paddles. With PTA pilgments it is
eonsidered impractical for the following reasons: 1) *Imk.balls"™ in
place of peliets are obtained, 2) the incorporation of varnish is
d;ffieult and incomplete (some improvement was noticed if the slurry-
01l mixture was heated, and 3) the settling was poor, leaving an upper
layer containing suspended pigment.

) RT-329-D. RT-329-D slurry containing 10% color was stirred
with an equal weight of #0 regular wvarnish for 15 minutes. Water was
added to give a 3% slurry which was stirred with wooden mddles foar
a total of 20 hours. During this period 1t is possible that some
very small pellets were formed which however later coalesced in part
to form & thin ink. At no time was there a formation of pellets simi-
lar to those formed when z Lithol Red is treated in the same manner,
The mixture settled to half the total volume in 10 minutes but the
upper layer was not clear and contained much pigment in suspension
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that was not wet with oil. The 1owér layer was & mass of ink which
wzs not homogeneous, i.e. some parts contained more oil than other
parts. .

BT-125-TF, Sinee there was incomplete incorporation of oil
in the above experiment, it was decided in this experiment to obtain
the optimum conditions for wetting of pigment by oil and subsequent
pellet formation at roam temperature. A 5% siurry of BT-125-D (240 g.
color) was passed twice thru the colloid mill and on the third and
fourth passes 100 g. each of #0 regular varrish was slowly added. On
the fifth pass 160 g. of oil was slowly added to give a 40:60 pigment-
0il ratio. The mixture was passed thru the mill once more. Although
the mixture seemed oguite homogeneous, a large amount of ink remained
in the mill and there was a tendency for the rotor of the mill to
gum up. After stirring 20 hours with wooden paddles, the mixture
settlad to half its volume overnight, the upper layer being clear and
containing no pigment in suspension while the lower layer was a homo-
geneous suspension of ink in water. A%t no time were pellets formed.
The mixture filtered in 45 minutes leaving an ink-water press cale
that seemed to be homogeneous.

It is possible that by varying the above experimental condi~
tions, pelliets similar to those obtained with lithol red might be ob-
tained. However, in view of the unfavorable resulis obtained so far,
further investigation with PTA pigments does not seem warranted.

EXPERIMENTAL DETAILS Wotebook #u83.

483-16 6. 25 g. RT-329-D plant dry ground color + 25 g. H-120
éx hot mill. :

P. 100 g. RT-329-h. pulp + 26 g. H-140
4x hot mill.
16D was vvs heavy, vvs short, s.light and dull and 3% weak
¥vs. 160 - Neither 16C nor 16D had any flow.

E. 200.g. pulp was treated with 200 ml dioxan, filtered and dri

A83-17, 18, 19, 20, 21, See details in Table III.

483-22. Board fiushings of BT-100-D.
A. Dry conitrol rub out.

B. Flush on board - large area- remove water as quickly as poss
C. " " small ® - work fast

b, " " large # - let dry one hour.

P2 Repeat of B.

Ds Repeat of D - only dried 1.5 hours.
Rub all zbove 2 varmish (#0 reg.):1 color {(as pulp).
Tint 0.1 to 5,55.
Strength of tints: A=B=C=D2. D and D= approximately 10% strong.

483-23, Pellet technique experiment. TFor details see main body of repc

DUPO050316520
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PIGMENT COLOR RESEARCH REPORT

EVALUATION OF COMPETITIVE FLUSHED P.T.A. INKS

SUBMITTED BY: . . L. FILE: RICMENTS IN.OIL. 7%
APPROVED BY: Mé DATE: NOVEMBER 1938

INTRODUC TION

A number of sampies of flushed compelitive P.TolA, inks
have been obtsined and are being tested wversus dry color inks prepared
from our toners. The resulis to dste do not indicate any marked
superiority in the competitive samples,

SUMMARY AND CONCLUSION

Flushed colors may glve s better money value becsuse
of incressed strength over the dry control: To determine the approximate
strength of the flushed colors a determination was made of the ink
composition necessary with our standard pigments to give eouel strength
versus the competitive samples, Since light fastness and strength
are related in P.T.A, pigments the lightfastness was also dstermined,
The results obtsined to date are listed in the following table,

Some of these inks are to be subjected to accurste
snalyses for pigment, o0il and water contents.

EXPERIMENT AL DETAILS

Notebook #4853, ‘
C Stendard Ink Composition Tint Lightfsstness Sourecse

at Equal Strength ve Std. vs std.

% Standard
28208 BT-100~D 66, dirty,v.s.red poor. Hilton-lavis
38208 BT-128«D 55, s.dirty " "
38209 GT-33%-D 58, 8.4irty,s«blue " " "
38210 GT=347«D 53, yellow " " b
38211 BTwl125-D 45, dirty,s.green n vara,Frey-McGruden
38212 BT-100+D 60, dirty,s.green ' " * Shjerwin-

: Williem:
23215 g Evaluated 5/29/55 by Sales Service Depsritment CH~16
2%6

38230 BT-125-D 52, equal v.8,.,better Sherwin-Willjams
38231 BT-100<D 60 s.dirty poor " "
38232 BT-122-D 55, V.S.Ted L " "
38237 BT-125«D Bl. V.¥e8.d1irty " Adco

~ The above results sre recorded in notebook #483 under
experiment #24.
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PIGMENT COLOR RESEARCH REPORT

_FLUSHED GOLORS

B4 LITHOL

FILE: RIGMENTS -IN-O0Ik 7@/

SUBMITTED BY:%X{
‘ DATE: NOVEMBEE 1935

APPROVED BY:
INTRODUCTION

One series was rum in the laboretory the past month
in an affort to make a "Duol” with lsss than the usual smounts of
rosin when treated with varnish,

SUMMARY AND CONGLUSIONS

In view of the fact that the sddition of vasrnish to

the Na salt results in a lithol having some of the characteristies of

a "Duol" a series was rum using various smounts of rosin in addition

to the varnish as used in the Wg salt of previous series, The results,
however, were disappointing. In the first place even the dry controls
failed to show the desired "Duol” characiteristies, All of the rosin
treated produects were brighter than the untreated ones and in every case
they were weaker. Nothing of interest was disclosed in this experiment.

EXPERIMENTAL DETALLS

See Notebock #469, pp. 174-176.
489-52 Series.

A - Dry control like 50-4 (fcid coupling "lithol.")
B « 45 a but add 5% Rosin to Na salt,

g - " n " "10% " n n

D~ ®woonm " nsg% L] L n

B ~ As A but 75% Varnish added to Na Selte

Few BB u " " " " " "

G v LA o4 " n L " " ” "

He« T n " " " » tr "
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PIGMENT COLOR RESEARCH REPORT
NEW PRINTING INK PIGHMENTS

ROTOGRAVURE INKS
6? : . V24344
SUBMITTED BY: U7/ FILE: FRINTING INEK STUBIBES
APPROVED BY: > o DATE: NOVEMBER 1935

INTRODUCTION

» The demand for quick drying inks for the mewer and very rapid
type of printing equipment has pleced a lerger burden on the pigmenta
This project, on which active work was begun this month, is designed %o
broadly cover the fisld but the specific attack at present has been on
pigments to be used in inks for rotogravure printing. The work to date
has been devoted to an effort to improve the pigment by inecorporating the
resin in it.

SUMMARY AND CONCIUSIONS

The Technical Laboratory at the Dyeworks was asked in February

1835 to rescommend an ink for use on a new type of rotogravure press by
one of their customers, They selected the reeently introduced resin of
R & H (RH«35) as the wehicle for the ink, using Solvent Naphtha (H=504)
as the solvent. After considerasble investigation they changed to the higher
melting form of the resin (RH~35«D) and succeeded in formulating an ink
using Hsnsa Yellow as the pigment which plessed the customer very much.
The approximate eomposition 1s ’

- Hansa Yellow 7,0%
RH«35«D 45,0

Solvent Naphtha 48«0?
100»

This ink was prepared by pasiim,the yellow with part of the
solvent and sdding the resin dissolved in The remainder of the sclvents
No grinding was necessary and the ink prints with a very desirable glossae

This leboratory took up the problem with the idea of incorporating
part or all of the resin with the pigment in the hope that 1t would greatly
Tacilitate the mixing into en ink and possibly eliminate the grinding in
many casege Attempts were made to ineorporate the resin by adding a
solution in mineral splrits to the color im process, finishing by the usual
gevelopment, filtering and drying, the solvent evaporating along with the
waters v

In the first experiment the solution of resin in mineral apirits
was added to the finished color (Ba Lithol) slurry in a colloid mill. The
resin sppesred to be successfully inecorporated as evidenced by the incresased
yield but when the resin added reached sny apprecieble amount there was
considePable gumming up of the mills Another method of =dding resin to the
lithol was to add the solution in minersl spirits to the Na =sazlt as wgs
done with the varnish in some of the experiments on flushed colors, Again
the resin was successfully incorporated, Rubout tests indicate little
tinetorisl effect by adding the rTesin solubtion in the colloid mill, On the
other hand when the solution is sdded to the Na salt, a dark, blue strong
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product results with the effect inoreasing as the emount of resinm
incregsses, It is known that minersl spirits alone will give this effect
to some extent and it will zlso give a very soft produet. These products
with minersl spirits snd resin, were tested by making inks as noted above
for Hensa Yellow and found to give sstisfactory dispersion in sach cases
It was found, however, that a very different ratio of piguent to resin
was necessary to obtaln the desired gloss on the printe

Similar experiments were tried on BT«100»P by adding mineral
spirits slone and with dissolved resin %o the slurry just after strike.
The smount of resin was also varied by stepping up to very large amountss
In an smount up to that of the pigment itself the ineorporation was
substantislly complete and dry producta readily obtained which showed
1ittle tinetorisl change, In larger amounts of resin the amount of solvent
required was so mueh that some came through the filters, with some loss
of resin, and the drying process was gquite slow and tediouss Neverthelesa,
the effect of the added resin was quite definite for the preduet without
resin but treated with mineral spirits showed very poor dispersion in the
ink formulation whereas those containing resin were much better and the
effact seamed to inerease with the amount 6f resin. 4gsin s different
formulation was necessary to obtaln the desired gloss on the print.

It is planned to investigate the merits of these inks when glven
some grinding such as a short ball mill eycle and it will be necessary
0 more accurately evaluate the inks before final conclusions sre
possibles We hope to be able to make printing tests of some velus in the
near future bput a good test for grit is very necessarys

We believe it has been shown that RH«35 resin and probably any
ordinary resin can be inecorporated into pigments in some such manmmer as
deseribed above. The method of adding the resin may end, in most cases,
probably will have some effeet on its tinoctorial properties, We have
also shown that in ome color {Ba Lithol) the resin treatment does not
geem to improve its dispersion in the resin soclution whereas im aenother
case (BT-100-D) the resin treated colors do show better dispersion.

The future work involves first of all = study of methods of
evaluztion of the pigments; second, the use of modifying agents in the
inks, possibly incorporated in the pigment as a means of obtaining
dispersion; and the study of other representative pigments, We also

expect to prepare large samples with ball mill treatment fo¥ evaluastion
by the probhable users
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EIPERINENTAY, DETATILS
See notebook #4953, DPe 1084,

493~1, To treat RT=364«D (acid coupled) with Mineral Spirits and
RH=35 resine

A « Dry control,
B» 10% resin in minersl spirits solution adsed in ecl%oid mills.
L1 " " " " o

C w256 ™

D - 50% ] " n " " " - L "
E = Mineral Spirits added to Na salt

F « 10% resin in mineral spirits solution added to Na salte
G «» 25 " " n " ” " " " ™
H o 50% n " " " " " LU ] "

B, ¢, D tended to gum up the colloid mill, D very badly. All bub
D wers quite soft.

Tinctorislly 4, B, O, D were very much alike when sllowance was
made for the resin present, ¥, G, H were darker,stronger, bluer, =nd
cleaners

It appears possible to incorporate the resin in either of the
ways used in this experimente, The method of adding and the smount of the
regin determine the change in the tinctorial properties,

498&wBo Large samples for testings

4 « Large sample like 493elE
Bw ® " ®  493«1H

These are fairiy close %o thelr controls ari will be preserved
for future tests. There is scme evidence that B 1s no better in dispersion
then Ae

49%«3 To treat BT«100~D with RH«35 in mineral spirits.

A « Untreated control like BT«l00~D,

B = Treated with Mineral Spirits alones

C « Trested with 50% RHe35 in Minepailspiritse

Neither treatment apprceisbly altered the tinetorial.strangth
of the eolorses The incorporation of the resin was successful but no
further conclusions are possibles

49 Smde An attempt to treat BT«100-D with large amounts of RH=35«D in
¥ineral Spiritse

2 = Mineral Spirits alonas

B = 50% resin in minsral spirits
C - 100% 1] " " [

D o« 500% " " " L4

E -

800% " " * (actually used 550% resin)
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C, D, and E filtered end dried very slowly, especially E which dia'
not bscome entire dry after 65 hours in the ovens

The only evaslustion thus far has besn to attempt to disperse i
in resin solution as was done with the Hansa Yellow. 4 and B give very '
poor dispersion, C is slightly better than B and D is quite good though §
hardly equal to the yellow or to the red in 493-2 series.

W.B. 493, pp. 20-24.

The following preparations were made in the Teshnical
Laboratory at the Dyeworks under direction of Mr. Martone, together
with printing tests of the inks prepared.,

Ink #1 493-4A = 12 gus,
RH#35wD - 75 n
Solvent Naphtha « 92 ce

Ink #2 49324 « 12 gmse
RH«35«D «» 75 gms,
Solvent Naphtha « 92 ce

Ink #3 49%«2B = 18 gms, (12 gus. pigment«6 gms, RHe35)
RHw35«D « 69 gms.
Solvent Naphthe « 92 eo

Ink #4 Ink #2 « 50 guse
Resin solution - 10 gmse. {?5’gms. Resin }
69 ce solvent Naphtha

Ink #5 Ink #2 = 50 gma.
Resin solution - 40 gmse

Ink #6 493-4D «~ 45 gmse {12 gms, pigment 33 gms, RH~35)
RH«35eD « 42 gns,
Solvent Kaphtha -~ €2 ce

Ink #7 Ink #6 -~ 25 gmse
Resin solution ~ 20 gmse

Ink #8 Ink #6 ~ 25 gms,
Resin solution « 25 gmse

Inks #1 and #2 were smooth in texture hmt gave a dull Ffinishe
By increasing the resin in the mixture as in $#4 ond #5 the finish wags
greatly improved until #5 represents the desired finish as near as can
be told with the availsble testse

Likewise Ink #3 was quite dull but it also wes poor in texture
due t¢ poor dispersion. Imk #ﬁ was obviously dull and was not printed
while #7 and #8 were definite impmovements and #8 again sppeared to have
thé desired glosas
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The inks showing the desired gloss show the following

. approximste compositionsie

Hansa Yellow 49384 49341
" golor 740% 4.0% Be6%
RE+x35eD 45 .0% 50.,0% 50.4%
46 o0

Solvent Ngphtha 483% 45:0%
’ 100,00 100, 100.0
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PIGNENT COLOR RESEARCH REPORT

RUBBER COLORS

/7
FILE: RYBPER-COLORS™
DATE: WOVEMBER 1935,

SUBMITTED BY; C;?
APPROVED BY:

INTRODUC TION

Laboratory work on e dry substitute for Rubber Blue YD
was completed this month and semi~works development was begun. In
response to a request from the Rubber Laborsatory, s sample of Naphthol
Yellow Leke especially trested for use in rubber wes prepsred and
given to them for examination.

SUMMARY ANB CONCLIISIONS

3 study of the amolint of dye to be used in the Vietoria
Blue R Lake as a substitute for Rubber Blue YD wes made and a slight
incresse over that previously used seemed to give the optimum combinstion
of strength snd yield. This formula was checked and then repestsd
again with a new shipment of dye and gave excellent results with
tinctorial properties very close to that of Blue YD on an equal weight
basis., It was set up as K-B047 and given to the semi-works for
development, The first semi~works batches were tested as vat controls
and found to be considerably stronger than the laborstory vproduct.

A lake of Naphthol Yellow S was prepered on the GM-401-b
formula {50% lake on washed 30/13 alumine hydrate snd trested with
"Du Ponol WA Conc." and Diglycal Stearste)s. Part wss ssved as pulp
and milled directly into rubber. The pulp was also made into A latex
dispersed color snd all were tested sgainst Hubber Yellow RD»

The dry colors were green end clean against Yellow RD.
The pulps were cirtier then the dry colors and the lstex dispersed
colors were very weak., This last wes probsbly due %0 bleefing of the
dye from the ammonia trested lstex. Samples were left with Mr.A.J.Northem
of the Rubbsr Laboratory for exsminetion.

BXPFRIMENT AL DETAILS

See notebook #461. pp. 170-178,

461~56. A further study of incressing the dye gave
the expected increase in strength as well ss higher yields. G (15 gms
dye) eppeared to be the optimum and wes chosen for semi-works development.

461-57, A check to 56C was very cood in all respects
and was given K-8047,

461~58+ Ghecks to 461~57 using a new shinment of
dye were satisfesciory snd the shipment wss 0.K., for semi-works use,
The series alsc investigeted the toner yield and resulted in the
following approxim=te snalysis:-
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: Precipitated Aniline Mstter - 54,0%
! N : " Blanc Fixe - 40,0
j Special DBase - 6.0
; 100.0%

461-58. A lake of Nzphthol Yellow S on GM~401l-D
formuls -

A & B finished as dry lake.
C and D saved =s pulp and s mixture wes made up into
a latex dispersion which proved to be anuite week probebly because the
; emmonis in the latex stdpped the dye. L end B were green snd clean
’ vs Yellow RD.
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PIGMENT COLOR RESEALRCH REPORT

BARTUM LITHOI, ¥OR RUBRER, RI.-~40%-D

SUBVITTED BY: (L&A L. &odlk?;” FILE: RUBBER-GOLORS < ™

APPROVED BY: .4 DATE: NOVEMB®RR 1985,
INTRODUCTION

A series of ten batches of RL-407-D was mede in the
semi-works in sn attempt to correct Yellowness being obtsined in Rubber tes
on plant and recent Semi-works batches.

SUMMARY AND CONCLUSTIONS

None of the Semi-works batehes showed the yellowness
or strength to which objection is had. On the contrary =ll batches
were close to standard in tint or even somewhat blue, The product
obtained on stsnderd formula was about 3% wezsk; some of the vsristions
sdded to weakness in rubber slthough wll were strong pnd yellow by
rubout,

Batch size may be a vossible explanstion of the blueness
obtgined in this series., 0.1 mol charges were made as compared to the
0.6 mol Batch lsst made in the semi-works snd 1.0 mol plant charges.

Increasing para soap 100% =2nd reducing sodium acetste
both gave weaker rubber tests. A similar result was obtained by making
the toneron the acid coupling formula, K-7280.

Developing at 170° instead of 150°F gdded 8o strength
to a very slight degree.

4 BO% reduction and omission of ammoniwm chloride
increased blueness without effecting sirength. This may be worth =
trisl in the plant. :

An attempt was msde to duplicate the highly alkaline
coupllng which has been found. to give blue dirty produects by rubout
probably more sulteble for rubber. In rubber this reduced strength .
slightly.

Of three other lots of Tobiss acid used, none showed
sany difference in rubber test when tested at the same timeq Two of the
lots are graded slishtly yellow versus standard but were equal to ths
control bateh.
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PIGMENT COLOR RECTARCH REPORT

PARA RED - BLUE SHADE

SUBMITTED BY:

) U f esccls FIIR: myRa-RED AR/
£PPROVED BY:.- il

DATE: NOVEMBER 1935,

/

INTRODUCTION

Investigation was condueted slong the following
lines:« .
£ - The function of Psra F; B - Ifs relstion to filtration.
C - The replacement of Pesra F by structurelly similar dyes.
D - Formulation.

SUMMARY AMNT CONCLUSIOQNS

A. From evidence presented in previous reports and
certaein deta included herein, it is coneluded thst Mono-sulfonic-scid F
imparts s derk shade to Para Red as s result of its coupling with the.
diazonium ssly of P.N.A, forming the soluble dye,Pare F., The dFgstuff
is ecarried down in co-precipitation by the Pera ﬁed, snd the dsrkness
of the product is, among other things, a function of the aemount of
Pera F present, and the pH of the medium. The pH of the medium
determines not only the color of the Para ¥ by nsture of its indicstor
action, but slso the smount of the dye retained. Solid solutiong, or
sub-microscopic mixed erystals of Para Red znd Pars F, is postulated,
No experiment=l proof of homogeneity is plsnned =2lthough x-ray patterns
would furnish further insight into the nsture of the micelle., Pars Red
and Para F were shown to possess, under certein conditions, similar
erystelline form. No doubt this similarity is an attribute of the
similar molecular, or spatyal structures of two substances, whieh
governs very largely the solublility of the one substsnce in the other,
It seems not improbable thzt these substances could form mixed crystals.
if the variebles of composition, ete. were such as 0 fall into an
appropriate part of the phase diagrsm.

It is well knownun{Freundlich: Kspillarchemie, pp.457-66;
Leipzig, 1922) that foreign substances which are adsorbed but whieh
cenhot enter the crystal lattice will impeds the velocity of crystalli-
zation, snd further that such dyestuffs which inhibit the velocity of
crystallizetion may color the crystsls. Apparently, dyeing of the
crystal and diminution of partvicle size go hend in hand. If there is
a change in psrticle size involved in Psre Red B, it is difficult to say
Just how significant it is tinetorially. AV the present time it spmeers -
guite unimportsnt, not only because RT-70-D types may be converted to
RT-22~D types without z chsnge in psrticle size, but primsrily becsuse
other factors afford more ready and promising sources of study (see part D).

B: It has been reported th=t the rate of filtrastion
diminishes with inereasing Para ¥ content.In the ceses to be cited in
part (C) it was observed that the rate of filtration of = dark Pars Red
practicelly parsllels the rete of filtrstion of the soluble dye used.
For = slow Tiltering dyestuff, the Psra Hed acts as an assistsnt and
filtrztion proceeds more rapidly then for the dye itself but much more
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slowly then for RT-22-D., For the rapld filtering pigment dyestuff Pli -
BON, the Pars Red behaves as a slight retardent in filtretion snd the
resulting rate of filtrrtion is slightly more rapid then that of RT-28«D,
Time megsurements were not accuretely tsken, but it is plenned to do so
in the future.

Further, it has been observed thet when = Pars Red -
Pere ¥ pigment 1s developed and filtered hot, the filtration is rspid,
but on adding cold wash water, the rate of filtration fells off markedly,
Since soluble salts are not precipitsted, snd Peras Red is not soluble in
hot or c¢old water, it sppears that only the dysstuff snd possibly the.
Pars Sosp are concerned, When Pora Soap is omitted entirely, the rate
of filtrstion 1ls not inereaseﬁ}m’ ende it is probably not a governing
factor. The tempsrsture drop upon adding wash weter is sufficient to
cause some precipitetion of dyestuff, st least to & point of turbidity
and this is ceollected In the interstices in the filter paper forming =
geletinous film which retaerds the rate of filtration merkedly., This is
observed on filtering hot pssudo-solutions of pure Pare B

¥hile it is entirely possible that the Pers F in
solution may prewent agglomersition, the behavior of hot filtrstions
appears to indicste that Pera ¥ itself is responsible for the tedious~
nesg of filtration of derk Pera Reds. Hot filtrations with hot water
washings, snd sslting out experiments are plenned.

Ce Soversl dysstuffs were prepsred ss possible
substitutes for Pars F. These were in all ¢ases benzene-azo-naphthslene
derivetives in which thers was a hydroxy group ortho to the azo bridge.
This requirement permits the use of slpha or beta naphthols, It was
further required thet there be a nitro group ortho or pasra to the azo
link. XIn accord with the rules of Koenig and Angeli, and Mison's
principle of Vinylogy, the placement of the nitro group in the ortho
or para positions should not markedly alter the charascteristics of the
compound. Thies srrangement of functional groups constitutes the unist
which gives rise to the purple~blue coloration in the 2lkali test for
Para F, Indeed all the substances prepared gave this color test,
presumably bthrough double quinoidization snd niftroliec acid formation
(JoSoc.Chem.Tnd. Japan 28, 132; CA&,20, 3000}i Pars Red djffers from
these dyes in not having s solubilizing group, and while it does not give
this color in asgusous eaustie, it will 1If first dissoclved or wet with
gleohol. These dyes were esxpected to give the same typs of indicstor
getion and it was hoped that they might be sufficiently similar :
structurally to form mixed crystals with Psrs Red, Table of dyes studied -

PNA -> Schaeffer's Saik - 2 PNA 3 Chromotropic Acid.
MNPT < " ® -~ PNA + BON)
MNPT -» Mono 4clid F PKA = NBS)
PNA < Chromotrpic Acid -  PNA - NaSs)

All subsbtances used were retained by Para Red and produced dark masshones
of the RT-70-D type.

PNA ~ Schaeffer's salt was not inecorporated due to its
extrémely tedious rate of filtration. The last three substances are
pigment dyestuffs and were therefore necessarily incorporated in a
msnner unlike that used for the soluble dyes, The soluble dyes were
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dissolved with the B.N, prior to coupling wheress the pigment dyes were
prepered and incorporsted simultsneously by mixing the B component
in with the B.N.

Using PNA& —» NAS and PNA -»NBS, dark Pars Reds weepe
obtgined. These filtered repidly, but were too yellow in undertone.
They may be of interest if s yellow undertone is desired. The same
is true of the products obtsined when the two MMPT dwes were used.

Acld dyeing and top chroming on wool of Pasra F, and
the MNPT dyes indicated thet ehelation does not readily occur in
these dyestuffs, This is in sgfeement with publications (Mason:
J.S0c. Dyers & Colourists, 48 293 (1932) etc.) on the internal
chelation of Pars Red,

From preliminary studies of the coupling of PNA %o
chromotropic =cid it seemed possible to obtein a blue dye which
could be formed at s rste compsrable to the formstion of Para Red.
Since the supply of chromotropic ecid was smelly it was decided to
replesce the Mono Acid ¥ in K-6673 by this substance. The vroduect
obtzined was distinctly brown. Coupling under these cohditions the
dye was then prevnared sepsrately and the reddish~brown mono-szo dye was
isolated, In order to prepare the blue dyve desired, two moles of PNA
digszoniumm were used; and the product, spparently not recorded in Colour
Inflex was isolated ss a purple-blue dyestuff, (probably the bis-
azo dyefTs Thig substance dyes wool g hluish red and on top-ehroming
gives a blue-black color. It vprecipitates on slumins hydrate giving
violet to blue tints. It nroved to be very powerful in sltering the
shades of Pera Reds. Unattractive browns were obtained. However,
it is planned %o incorporate minute smounts in futuwre runs since this
dye produces an increase in filtretion rste and softness of texture.
It is inexpensive and efficsrious in minute smounts,

PNA--»BOIT was incorporested by mixling the BON with the
BN prior to coupling. Replacement of the soluble Pars ¥ by this
pigment dyestuff gave a product which was very soft in texture and
filtered very rspidly without any bleed. Only one-third of the smount
equivalent to Mono-Acid ¥ was required for eguel darkness of. messtone,
Development is 8esirable, slkaline washing is definitely to be aw ided.
The product eppears to have ne~rly everything but brightness., It is
too brown in masstone. Further experimentstion will be conducted slong
these lines, '

From the foregoing deta it ngears conceivable that
dyes or insoluble colors contsining fuxditord' groups properly arrenged
spatially may be used more extensively in blending colors, ané thgt
the results may be expected to differ widely from thos®obieined by dry
mixing., A dry mix of Para Ked #nd Pora F produgces berely discernsble
results ss compared with the standard Para Red preparation,
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D, Ut appears thet the depth of color is determined
by the gmount of Para F retained more than by emy other single
factore If Pera F iz incorporated prior to coupling and the BN is
kept in solution during coupling in a medium of NaOH end NagCOx,
dark masstones are obtsineds If, however, all other things being
equal, the BN is precipiltated from the NaOH solution by NeHCOz, the
Para F may be seen to occlude to the BN, statistically offering grester
opportunity for co-prectipitation and actually dsrker Para Reds are
obtained. By the ssme reesoning, if Psra ¥ 1s present prior %o the
precipitation of the BN by NaHCO., darker products should be obtsined
than when mono-acid ¥ 1is used. %his argument in favor of replecing
Mono-Acid F by Psra ¥ hes not yet been tested,

The amount of Para F retsined was studled more quantitative
1y and the results show s relstion between depth of color and the amount
retained, In 2 consistency series, the aversge loss of Pare ¥ by bleed
in en Ng0H - NaHCOg coupling medium was determined by precipitation
methods snd was found to be 0.8 grams per M/10 coupling. In a con-
sistency series the coupling medium (#276-60C) which was reported last
month as showing promise, the aversge loss of Psre ¥ was found to be
1.7 gramss The difference in the se figures is sufficiently wide to
be significant despite the inadequete control of temperature, pH and
galting-out effects. Date along these lines have indicated scme
information with regard to Pars Soap retention. The masstones of the
276-60C type are correspondingly lighter than those for products of
alkaline coupling media. Qualitaetively this difference in masstone may
be expressed in terms of the amounts of Pare F used. l.5 grams of
Parsa in the alkaline coupling method produces darker masstones than
2.5 grems of Pera F per M/10 in coupling method #276-60C. The
advanteges of this lstter method, viz., rspid Plltrstion rate, softness

- of texture and a questionable increase in brighiness, become meaningless

in view of these data, insofsr as these same properties obtain#d7 when
a diminished smount of Parg F is incorporated in an alkaline soupling
medium. The inefficiency of method 276-60C necessitates its dis-
continuation,

It is difficult to say how significant the indicator
action of Para F is, since alksline treatment not only darkens the
color of the residual Psra ¥ but removes definite amounts at the ssme
time., It is evident thet the extent of washing an =21kell trested
Pera B will influence the final color and texture, Inh a serles with
veried washing 1t was found that the smaller the extent of washing,
the darker and hsrder the product. The derkness is probsbly governed
by Pare ¥ alone, whereas the hardness of texture masy be due partly
to salt as well as Para F3 In a series studying the influence of
development and alkeline btreatment, the decresse in yields correspond
to the loss in Pasre F; i.e. the higher the tempersature of development,
the greater the bleed in Tiltration snd interestingly enough the
darkness of masstone fell off correspondingly. Assuming thst ylelés
indicated the smount of Para F retained, a Jjust comperison was
avellable in this series, whereby the influence of the indicator action
could be determined, The alksline washed sample presumsbly contsining
an equal smount of Pare ¥ wes dsrker than the sample developed in
slightly acid mediume. It appears thaet the indicator mction of Psra F
is a real factor but thet the amount of Para F retsined is a more
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s$ignificant one. Actually, a very dark Pesra Red was obtained by
coupling in an HCl medium, It is known that Para ¥ mey be sslted
out by HC1l, and this might appesr to indicate thet the darkness
wes due 10 a very complete retention of Para ¥s The yields and
bleed gre in agreement with this. However, just how much brownness
resulted from dscomposed diazo, etc. is indeterminate.

It seems evident that darkness is smong other things
very largely s function of the amount of Para F retained snd it is
planned to study methods of incressing Psra F retention to s maximum.
Pars F control is of utmost significance insofar ss it avpesrs &t the
present time that increasing amounts of Psrs ¥ increases hardness of
texture, browness, time required for filtration, and the bleed in
filtration. A1l these objectionable properties sre properties of
Pera F itself. The incorporetion of PNA —»BON in place of Para F
avoids sll these difficulties with the exception of brownness, but it
gives somewhat browner masstones than Para at equal depth. It is
hoped that brightness may be impsrted to the BON product,

It is of technical interest that it is nanecegszry
to warm the BN into caustic solutiom. The Pera Soap msy be used for
a two fold purpose. It will disperse the BN sufficiently so that
it will dissolve in the cesustic under standsrd conditions by simply
stirring 10 - 15 minutes at 269G,

Further investigation of the Uhlichsample C~38319
afforded additionsl information, Extraction with caustiic showed the
C number to contain Psra F. Assuming thet extraction is s measure
of Para F content it appears that the Uhlich sample contains about
as much Para ¥ as RT-70-~D (The relative figures are 1:1 gr., 0,9 gr.
The difference probsbly lies within the experimental error), It is
now possible in the laborgtory to mateh the darkness of the Uhlich
masstone with comsidersbly less Para F which not only represents s
saving, but increases the rate of filtration and the softness of
tegbture. Brightness has not been matched as yet and for that reason
the attractive features of PNA ~¥BEON werrent further study.

C-38319 s not 2s bright s the previous UWhlieh
C~-36670; nor is the bluenress of undertone as deep. This blueness is
p8tently not due to the use of some other dyestuffs as initislly
suspected. It hss been found possible to spproximete this blueness in
the usual mannsr bu beking of the dry pigment. Drying overnight at
105°C produces pronounced changes.

The nature of the change produced by bsking is not clear
at the present time. Investigation is to be continued.,.
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Series 496-3, The influences of alkaline washing and
development in coupling method #276-60C.

Page 20 - Rubout comparisons of vsrious sanples, including
Paul Uhlieh's C-36670,

Series 490-4, The influence of washing =n alkali trested

Pzra Red B,

Page 26 - Preliminary studies of the coupling 6f PNa& 1o
Scheefferts Selt, chromotroplic and Metgnilic Acids,

Seriss 490-5, Consistency series in coupling method (with

development) .
#276-600.

Series 490«6, Comparison of Para F loss in method
276~600 and completely alkaline coupling media.

Series 490~7, Para Soap. Turkey Red 0il and Sulfonated

olive oil.,

Series 490-8, Thke influence of alkaline washing and
development in coupling method #276-60C using Mono Acid F.

Series 490-~9. Consistency in alkaline coupling =nd the
effect of developing at the boll,

Series 490-10, The coupling of MIPT to WMdéno Aéid F, and
Schaeffer's Salt.

Series 480~11. Acid dyeing zand top chroming on wool of
Pontschrome Blue Black, Psrz F, MNPT - Mono Acid F end MNPT «
Scheeffer?s Jalts

Page 50. <The purification of samples of Pera ¥,

Series 490-12. The incorvoration of PNA - chromotropic
gcid, MyPT - ¥Mono Acid F, MNPT - Scheeffer's Selt in Para Red pro-
ducing dark shades,

Series 490«1%, The dis~azo dye from the coupling of two
moles of PNA to ehromotropic acld,

Series 490-l4. Coupling PNA to Schaefferts salt and

BON .

Series 480-15 Incorporastion of the dis-azo dye from
chromotropic acid in Psra Fed, '

Series 490~16, Replacement of Mono Acid ¥ Dby BON.

Series 490~17. The incorporation of PN.:+ - NaS snd
PNA -~ NBS in Para Red.

Series 490-18. The baking of dry pigments and further
investigation of Paul UHliept

8 sample C-38319,
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PICHENT COLOR RESRARCH REPORT

CATCTIUM LITHOL

SUBMITTED BY:%.A. ﬂ,‘ FIIZ: trmmars. KA A7
\PPROVEL RY: y : DLTE: NOVEMBER 1875,

IHNTRODUCT ICN

With the stabilizstion of the straight TOB-BN
formula 472-55 (a light messtone Gsleium Lithol for rubber) work was
resumed on the TOB - BN plus Mono iheid T formula, a dark masstone
@eleium Lithol for printing ink and psint purposes.

SUMBARY AND CONCLUS ICKHS

Modifications {increase in time and tempersture of
coupling) which were of sdvantege in the straight TOB - BN formula, were
employed in the TOb - BN and Mono 4cid ¥ formula. The duplicability
of this Tormuls was unsstisfactory. This seemed to be due %o s faint
excass of diezo which remsined after coupling in spite of a slight
exceoss B.N. The duplicabllity was improved to a certain extent by s
2% increase in B,N,, this causing, Bowever, a loss in depth of masstone,
The desired depth of messtone was regained by an inerease in Mono Aeid F
but with a secrifice in brightness of masstone; also bronziness of
undertone was csused. It seemed that the lcss in brightness wes due to
precipitation of a part of the excess BN during strike with calcium
chloride. An effort was made %0 prevent this. By increase in vpolume of
strike, also by striking st slightly higher temperatures, no advantages
were gained, An incresse in 2lkalinity would make a proporticnal increase
in smmonium chloride necessary (to prevent forming of calcium hydrste)
which =2lso would throw B.N. out of solution. Material of very dark
masstone with blue tint wsas obtained on the straight TOB -~ BN formuls by
{1) sdding an alksaline solution of T0B to s beta naphthol solution
conbasining nitrite, and then obtaining immediate coupling by acidificstion.
{2) coupling =% o°c; in both cases normal yields were obteined but thess
produc ts were very poor in light fastness.

Bluish msterial for shading of the rubber Caleium Lithol,
472-55, was produced by striking at the boil, The meximum blueness sesems
to depend on volume and time of boiling, Further studies are reguired
to develop this formule {472-65) which is rather inconsistent at the
present time.

The latest formuls for the dark masstone, blue tint
Caleium Lithol for printing ink end peint is 472-61C. Compared with
RT-379-D standard, this product is dsrk in masstons, about 15% strong,
cleaner in tint, softer in texture, and slightly better in oil bleed,
Subequent studies wlll be directed towerds stabilizing formula 472-61C.
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EXPERINENTAL DETATLS
Notebook #472.

472-46, Developing the diazo in the combined alkaline
solution of T.03B, B.N. end sodium nitrite by addition of Hydrochlorie
gcids This resulted in a very dark dbright messtone of good strength,
bluish tint but very poor light fastness.

472-58, Duplicability test on the T.0G.B., - B.N. Mono
Acid F besed on 472-44 with modifications of 472-05 suech as incresse in
coupling time from 5 mins. to 15 mins. {0 svoid local zone action} snd
ineresse in coupling temperature from 5 C to 10°C,

Consistency was unsatisfactorye.

47289, Varistions in the smount of B,N. {bssed on 58
formule). & - 2.0% below theoretical asmount of BN,

(control B -« 3.8% exgcess over o n "
c -~ 8. 5% " " L " ”" o
D -16 '6% I " " " n "

The endpoint sfter coupling and digestion for one howr showeé s strong
excess Giszo in 4, faint excess diazo in B, and strong excess B.N. in

C and Dy A being only very slightly lighter snd slightly less bronzy

than B. Ineresse in B.N. resulted in =zn increase in lightness of masstone e
and bronzier undertone,

472-60, Duplicability test on 59-B. . Two eouplings
on straight 59B and two couplings with an 1,7% incresse in B,N. Endpoint
on the straight 58B formuls showed a faint excess diazo besides s slight
excess BN, The 1.7 increasse in B.N., showed a slight but distinet excess
of B.N. and no excess diszo. The lower gmount of B,N. resulted in a
darker product but of poorer duplicability., The duplicszbility wss
satisfactory with the increase in B,N. but the masstone chsnged to g
lighter shade.

472-61, Increase in Mono Acid F (on 472-60C formula¥,

A 20% increase in Mono kcid F darkened the masstone,
contrscting the lightening effeect of the larger excess of B.N. The
B.N., was proportionately reduced with the increese in Mono Lcid F figured
as 70%. Tge 61C and D (40% increase in mono acid F) ended with 2 faint
excess in diszo. '

472-65, Duplicability test on 472-~61C but with a 1.7%
increase in BN to gvoid the ending with a fsint excess in diaszo. Four
couplings, three of them checked substantially, one resulted in slightly
darker products, .

473-65, Duplicability test on 2 formulstion of 472-55
{TOB-BN) but sodium salt diluted end struek at a boil to produce a dark
bluish material suitsble for shsding rubber colors. Consisteney series
was poor.
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472466, Duplicability test on 472-83 (three couplints)
Consistengy was faire.

472-67. Vagriation in boiling time of sodium salt
studied on 65-A formula: 5 mins, 10, 20, 30 minute boiling. 10 minute
boiling resulted in the derkest and bluest products,

472-68, Duplicability test on 472-63, To check results
of 472-66 series. 4 couplings. Duplicability was fair. )

472869, Varistions in strike volume., A higher strike
volume was considered to prevent precipitetion of free B.N. which seems %o
csuse silkiness and fullness of messtone. Results: no considerable
improvement.

M= TSN . I
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PIGMENT COLOR RESRARCH REPORT
CALCIUM LITHOL TONERS. RT-379-D AND RT-300-D

SUBMITTED BY: & [ /A% _ FILE :—BITHOLE. KA/
APPROVED BY: <. 2/ Tl DATE: NOVEMBER- 1935

INTRODUCTION

Four batches of RT=379-D were made in the plant under Development
Section supervision, reporis on only three of which are available.
As sub-standard stock is quite low on this color there were no special
reguirements for shading material.

One batch of RT-300-D was made in the plant with materisl satie-
factory for rubber being required.

STMMARY & CONCLUSIONS

There are two basic formulae on RT-379-D being used in the plant
at present. The first, used to give dark material, introduces the
following variables (on a 1 mol batch size): 65% TOB ~ 35% TOBY in the
diazo. 82 lbs. caustic soda in the Beta Naphthol solution, 320 lbs. cal-
cium chloride, struck after bringing to development volume, development
temperature 140°F. The second, used to give light material, is varied
from the above as follows: 75% TOB - 25% TOBW in the diazo, 79 lbs.
caustic soda in the Beta Naphthol solution, 160 lbs. caleium chloride,
struck in coupling volume (before dilution), development temperature
1607 F.,

TPhe first batch made this month was made to check the basic for-
mula for light material. The customary light and flat masstone, CK
strength material was secured.

The next batch was made to check the formula giving dark materizl
except that the calcium chloride used wes cut 504 (as used in the light
type formula). The resultant color was s.dark and muddy in masstone
and strongerithan the RT=379-D standard.

The third batch was made to check the second except that the diazzo
variable of 75% TOB - 25% TOB¥ was introduced and the color was struck
in the coupling volume, before dilution. This material was only v.v.s.
light on slurry control but the grind sample rubbed out s.light and
flat vs. the standard. Part of this change was probably caused by in-~
complete quenching of this batch after development (quenched to 130°F
instead of 1102115°F) due to lack of space in the development vat. This
difficulty is sometimes encountered when making 3/4 mol batches which
are developed in a 5000 gallon vat. A sufficient quantity of ice in
the guenching water to bring the temperature to 110°- 115°F must always
be used in such cases.

A satisfactory 1517 lb. mix has been made consuming all sub-
standard material outstanding from last month.

Results on this month's produetion are tabulated in Table I and
the mix in Table II. :
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The RT-300-D batch for rubber was made as usual using the standard
K-7038 formula. The resultant color tested satisfactorily in rubber,
and has been placed in standard stock for rubber shipmemis.

Results on this batch are tabulated in Table III.

EXPERIMENTAYL DETAILS N.B. 433, pages
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PIGHMBNT COLOR RESEARCH REPORT
BARTUM LITHOL TORER, RT-364-D

SUBMITTED BY: < . ;)ﬁ44 , FILE: LITHOLE. < R
APPROVED BY: . ‘O iadiforie DATE: NOVEMBER- 1935
INTRODUCTION

Production on this toner was continued in the plant under Devel-
opment Section supervision and a total of three batches are available
for report. Slightly dark, slightly yellow, and strong materizl was
desired for shading purposes.

SUMMARY & CONCLUSIONS

Because of the fact that the recent modification of the acid
coupling formula on this toner (addition of the ammonium ehloride after
completion of the coupling with caustic sodz) gave weak results it has
been found necessary to revert to the standard procedure of adding the
ammonium chloride to the neutral Beta naphthol solution before coupling.

The first batch was made to check the standard K-7290 acid type
formula except thait the caustic soda to complete coupling was increased
by 2 lbs. per mol (55#- 57#). The resultant color was dark and weak
va, the RT-364-D standard.

In the next two batches the standard formulation was followed
except for a 33-1/3% cut in the Para Soap in the coupling (32%/mol in-
stead of 45#/mol}. Both batches were fairly satisfactory beiing dark,
v.s. strong and v.s. yellow vs. the standard.

It may be noted here that plant batches at present are being dried
at 165°F because of lack of room in the Hurricsne dryers which are set
at 140°F. This higher drying temperature is responsible for the slight~
ly out-of-line depth of masstone, and the lowdr drying temperature should
be used when posgsible.

Productien is tabulated in Table I.
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PIGMENT COLOR RESEARGH REPQRT
RED TONER, K.7843
SUBMITTED BY: . FILE: Eeewemmms 2 >3 2%
APFROVED BY: /4 : DATE: NOVEMEFR 12, 19%5.

INTRODUCTION

Ortho~chlor-~para toluidine is an intermediate prepsred
for the manufseturé of 2 chlor 4 amino toluene 5 sulphoniec scid :
(Red 2B Lcid)s Owing to the commercial availability of this intermedlete,
which apparently would be reasonable in cost, attempts were made to find
a2 possible use for it in dyes for color lgkes. A number of combinations
were made of which the R salt proluct possessed gregqiest promises

4 search of the literature disclosed U.,S.P. 765,079
issued July 12th, 1904, to BA =nd SF, covering the prepsration of the
combination of diazotized ortho chlor para toluidine and R~sz2lt for the
preparation of lakes. Therefore confronted with no legal difficulties,
further orientation experiments were carried out.

CONCLUSIONS

Esrly orientetion experiments resulted in a deep bluish
red similsr to Pars Red but very much weaker then the latter. The
possibilities of this product as an 0il insoluble pigment, deeper in
shede and fgster to light then Para B appeared to be good, but the ex-
tremely hard texture and poor strength of the new pigment were obstascles
which had to be overcome in order to make the product commerecially
attractive,

Bxperimentael studies on the sction of varigbles were
carried out with the objeet of improving texture and strength. These
properties were greatly improved but only at a sacrifice of depth and
blueness of the product, Pigments which, in dry form, were hard snd gave
inks of deep masstone, gave very much lighter masstone, very mueh stronger
and very much ysllower inks when flushed ®to lithogrsphie vernish, The
flushed inks tinctorially were similsr to inks prepared from soft dry
pigment; which were very much lighter in masstone and yellower than
Pare Red B, '

The exceptionally bright derk masstone and biune shade of
the herd texture original product, K~7843, gove merit to this pigment but
since its inherent tinectorial properties appear to be light masstone and
yellow shade, 1t now appears %0 be of no especial interest, This dye
apparently possesses characteristics similsr to Scarlet 2R (m-xylidine -
R-Salt) and it mey be that 1t requires s substratum in order to obtain 2
dry pigment of good tinctorial and desirable physical properties.

Alumine hydrate-blanc fize lakes, although Faster to
light then lskes of Searlet 2R, are much lighter in masstone than the
latter.
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EXPERIMENT AL DETAILS

K«7843 the barium toner of ortho chlor paratoluiding -
R=Salt was preperec from plant orude 0.,C1,P.T,. purified in the lsborstory
by stesm distilliation. X-7844, the alumins hydrete - blanc fixe lake
wag prepered from toner K-78435,

Expts. 1, 7, 19, 85 and 2¢, N,B, 480, pp. 4, 24, 52,
72 end 86,

Prepasration of dye of K-7843 from plent ocrude 0.Cl.P.T.
charge #1, purified in the lsbowntory 10/0/35 by steam snd vacuum
distillation. BExp. 58y N.B. 476, p. 198,

Dye 478-58 was employed in all subsequent studies.

Agidifioation of the dye prior %o lsking results in

weaker plgment than thet obtained bygedd@fficaetionof the lake subsequent
to development.

Direet sitrike vesulis in a very slightly dsrker but
softer product than reverse strike but the diffsersnces are only slight.

Para Soap improves the textwe of the dry pigment,
the omission of pera sosp resulting in a produst even herder than K-7847%5,

Expt. &, NeB, 45’;' P18,

Inerease In the guantity of para soap from 40 grams per
mol t0 80 grams per mol tends to give slightly sofdmy.mid slightly stronger
dry pigment, This 2light incresse in strengtghés apparently due %o the
decrease in hardness of the dry pigaent, sinc orraespohding pulyp pigments
flushed into lithogravhic varnish 4o not show this increase in strength,

Boiling strike results in an appreciably softer dry
pigment than one preparsd by 65°C strike and aubsequent boiling development
The former 1z much lighter in maesstone, stronger and yellower then the
latter, However, no great tinctorisl differences between these two
plgments are apperent in the flushed inks., Even though the dry pigment
gtruck at the boil iz soft, as judged by touch test, the ink therefrom
ig very much weaker then the corresponding flushed ink, It may be that
this dye possesses charsoteristics similar to those of Sesrlet ZH dye and
requires a substratum,

Expb. 9, HiB. 487, Ds 32

Increasse in volums of dye solution has no apprecisble
effect on the tinctorial and physical properties of K-7843,

4 leke repared by the Pigment Scarlet RL-21leD pro-
cedure is very hard in texture and pooy tinctorislly. ‘

The flushed inks are much lighter and yellower than
Pare Red B, RT-70«D and since the tim torial properties of the flushed
inks may be assumed as the inherent tinetorial properties of this pigment,
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"%ha merit possessed by the original 4ry produet appears to exist no

longer.
Expt. 10, N.Be 4:87’ Pe G64
SUMMARY

The preparation of z dry toner pigment from ortho chlor
pare toluidine and R~-salt as an oil insoluble faster %o light product
than Para Red B, but at least equal to Psra Red B in depth and shade
does not gppear practical since the apparent inherent tinctorial properties
of this new pigment are much lighter and yellower than Para Bs

Although the slumina hydratewblsne fixe lake of the new
pigment is oil insoluble gnd much faster to light than lakes of Scarlet 2R
the former is much lighter thsn the latter in mssstone,

RECOMMENDATIONS

It mey be possible to obtain an o0il insoluble, fast to
light Searlet Lake of the Scarlet 2R type tinectorially by sheding the
lake 0f subjeet pigment with Lithol Red Deep, RT«284«D or with Maroon
Toner, RT«3635-D,

DUP050316548
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PIGMENT COLOR RESEARCH REPORT

LITHOSOL RED 2B LAKE RM-7909-D AND TONER RT-7853-D

SUBMITEED BY: €.} Jers | FILE: MESC.-IoNERS 2237 4%
APPROVED BY: £ (7. br DATE: NOVEMBER- 1935
INTRODUCTION

Production in the Semi-works this month on the toner and lake
of Lithosol Red 2B consisted of test batches made on the new lot of
dye, lot 4, preparatory to starting plant mamufacture. Two batches
of the lake were made and one batch of the toner.

SUMMARY & CONCLUSIONS

Both lake batches were made on the standard K-7909 formulation.
Poner vat control results in both cases were light versus lot 4219
RP=7853-D and the respective lakes were also comnsiderably lighter %han
X-7909. The two lake batches checked each other very closely.

A small toner bateh was made in the Semi Works using the old
standard toner formulation K-7745 in order to check Raw Material lab-
oratory results using this formula. Results on this tomer were sub-
stantially the same as the toner vat control results in the case of
the lakes, the material being considerably lighter than lot 4219,

The Raw Material testing laboratory secured slightly dark results
using this formula, but a check run made on the X-7853 formmlation

was light in masstone versus the control. As two different samples

of dye were used to make these laboratory tests, the wide varistiom in
regults is no doubt due to non-uniformity of the dye pulp, whieh fact
has been moted in Semi-Works results on previous lots of this dye.

On reeceipt of a2 special lot of dye to give darker material,
test batches will be mmde in the Semi-Works and if satisfactory. depth
of masstone is secured, production will be started in the plant.

Results on the toper batch are tabulated in Table I and on the
lake in Table IIX. :
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PIGMENT COLOR RESYARCH REPORT

MAROON TONER, RT-354+D

SUBMITTED BY: W&\W FIIE: BOHDH-MARCEN:
APPROVED BY: I fijudvorie DATE: NOVEMBER 1935,

INTRCDUCTION

Work on this color was continued in.the Semi-works,
Further study was made of the use of mixtures of Brémmers Acid and
Tobias Aeid Regulsr t0 replace T.0.B,W. A few other varistions were
tried to increase depth and brightness and several betches of light
bright shsding material were mede. In addition, two bsztehes were shipped
to Parlin in pulp form as RT«130-P.

In the plant two batehes of HT-354-D wnd one bateh of
RT«130~F were made.,

SUMMARY AND CONCLUSIONS

No new veriation of any value was discovered this month.
Check results were obtained on the most promising modifications tried
during October - a 50% increase in celeium chloride gave a darker
product with another lot of Tobias Acid snd use of triple smount of
sodium acetste consistently gave light bright materiel, Three bastches of
the latter type were made for sheding SSS meterial.

However, using only =z double amount of sodium scetste
had no beneficial effect, the product being s.dsrk and brown,

A recheck of the comperison in methods of employing the
excess BON showed no difference between addition of the extras BON after
coupling or addition to the main portion of BON, The latter procedure
has been used throughout the series.

Raising the temperature of strike from 85 to 122°F gave
a slightly derker but definitely browner product. Lowering the

- temperature to €0°F resulted in a lighter but not muech brighter product.

The difference is possibly due to the better development of the iron
toner at the higher temperature.

In connection with tempersture 'it should be noteg that
it is now possible because of low water temperature, to reach 60°F
specified for the addition of exeess nitrite by dilution with water, This
may have a favorable effect on depth,

Trial of intermediate amounts of Brommers Acid showsd that
maximum depth is reached at 6% which is the amount used in TOBW, All
lesser amounts were lighter and browner., At 7% the product was only
slightly lighter than 6%. Higher amounts with the exception of 7,5% were
lighter and browner againm. In no case was greater brightness together
with depth obtgined by use of Brommers acid as compared to TORW.

Gresdings on the ccmpléte series ere given vs RT-354-D,

ﬁﬁkxxikgxxﬂkﬂﬁ%ﬁﬁtxxxxxxxxxxxxxxxiﬁiﬁké%??&xf%%%&?gﬁ;

DUPO050316551




3% - light & browe 7% - dark, s.brown.
é% - v,s.lisht, muﬂ.dy '7'5% Lo 1ight

8% - Ves.dark, s.brown 8% - s.light, s.brown
6% ~ dark, s.brown 10% - light, s.brown

Two batches of RT«130.P were made om the Semi~works
stendard formulas (SW~7305) with the exception that in one ease sodiwug
acetate was doubled 2nd the final boiling was omitted., Both appeared
t0 be normal,

In the plant an attempt to obtain depth egusl to
standard by increasing the BON resulted in 2 derk but brown product.
It is possible thst the alkslinity of coupling waes too low. All
precautions mentioned in the last report were observed - rapid processing
of both halves of the soda salt, six hour washing, drying in thin
{1/2 to 1 inch) cekes at 140°F and grinding in the Semi~Works 12"
pulverizer, A portion of this batch dried in the Semi-works was a trace
derker but practically a check to plant dried material.

A second bateh was made on the plant standard formu-
lation (Lot 44076) with e 50% incresse in calcium chloride in one half
of the batech, Washing time was reduecsd to five hours asnd drying tine
was varied to give undsrdried, dry, and overdried meterisl. On vat
controls no difference was observed with the increased calcium chloride,
Howsever, 1t is believed the effect of the increase in precipitant would
show up only in washing and drying. The drying experiment showed no
differences betwéen the vgrious portions when tested side by side., All
eontained the same percent moisture (9 « 10%), Some variation in
testing was observed on this bateh but when mede uniform the finsl lacquer
test was darker and only elightly brownsr than standard. It is readily
shadeable mgterial,

Mixes totalling 3500# have been made up which although
s.,brown have been 0,K'd for DuPont Plants.

The plant batech of RT«130~P was made on the above
formuls except the extra ealcium chloride wes split and a 25% increase
made in each hzlf betech. Control samples were dark =nd 0.K. in bright-
nesse .

The high moisture content of the last plant bateh of
RTw354-D {9+10% by toluene distillation) led to further study of this
point, By loss in weight method a figure of 6.7% was obtained when dried
at 190° F, At 155°F only a 2% loss was _observed., Standsrd RT-354«D
wes found to lose 8.4% on drying at 190°F, It was observed that the
redried sample sbsorbed moisture rapidly when exposed to air and in
4.1/2 hours hed regained all but 1-1/2% of its originsl weight,

In the case of the plant bateh a very sllight inersasse in
brightness on lacquer test was noticed on the thoroughly redried material
but a brown substandard lot showed no dmprovement by this treatment,
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PLANT - N.B. #473

Lot #4596% - Check 1r esent pleant standard formula (Lot 45559) except
: increased BON from 192 to 195#,
Alkalinity of coupling - very slight on Brilliant Yellow.
Washed 6 hrs. Dried in 1/2 to 1 inch even cakes at 140%F,
At 30% humidity for 30 hrs, Ground in Semi-Works.
Lacquer test vs BT-354-D - very dark., o
Lot #46017 - Part of 45963 dried in S,W, Fpeas Dryer at 140 F.
Lacquer test vs 45963 - trace dark.

Lot #46008 - Check 45559 (192f BON) except made a 50%# increase in calcium

chloride in one half of batch. Processed as in 45863. Dried

30 hrss

Lacquer test vs RT-354-D - V.s.light, s.brown (Retested s.dark).
Lot $46035 - Psrt of #46008 teken from dryer in 26 hrs,

Lacquer test vs RT-354-§ - v.s. light, s.brown.

" * " 46008 -~ squal

Lot #48036 - Part of #46008 left in dryer for 72 hrs.

Lecquer test vs RT-354-Y - dark,

t " " 46008 ~ V,V.s.dark

Lot #46%84 - RT-130-P for Parlin. Check 46008 except a 25% imcreasse in
calcium chloride msde on each half of batch.
siurry control vs RT-354~D - Both parts s. dark.

Lot #16026 - Mix of 46008-035~036.
Lacquer test vs RT-354-D - dark.
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PIGMENT COLOR RESEARCH REPORT
MISCELLANEQUS LAKES AND TCNERS

. 7. i P Y BN o
SUBMITTED BY: - . £(¢ FILE; MISC. . LAKES~
APFROVED BY: DATE: HOV, 1935,

INTRODUGTION

Research studies at Jackson Laboratory this month were
confined entirely to the investigation of new intermediate products
for the preparstion of color lakes, These studies included evazlugtion
of new dyes for lakes, the prepsration of azo dyes snd corrssponding
lakes from new intermediates, the preparation of lakes from copper
phthalocyanine, 2ttempts to prepare the nitroso compound and iromn salt
of beta-thio nsphthol, znd the prepasration of a lake from Pongol Jade
Green Supra for rubber.

SUMMARY AND CONCLUSIONS

Dyes and corresponding calcium and barium lskes were
prepared from 3:4 dichloraniline &6 sulfonic acid combined with beta
naphthol, betaoxynaphthoic acid and Resalts The resulting pigments in
general possess no outstanding merit and gpparently warrent no further
consideration. The calcium toner of the betaoxynaphthoic aecid dye
is much darker, duller but much wesker and yellowsr then Para Red B,
RT«70»D, The deep masstone of this produet, which is non~bleeding in
linseed oil and fast to light compared with RT«70~D, may mgke it of
possible interest. :

Dyes and corresponding c¢alcium gnd barium lakes were
prepared from 3 nitro anlline 6 sulfonic acid combined with beta naphthol,
betaoxynaphthoic acid and R«Salts. The beta nsphthol snd Resslt products
possess no outstanding merit. Lakes of the betaoxynaphthoic acid dye,
ineluding strontium and mengsnese tconers, range in shede from an orsnge
similar to Permstone Orange to bluish red., While the lskes of this dye
are of definite interest, the ocutstanding product is the calecium toner
whiech unlike the great majority of betaoxynaphthoic aeid dyes with which
wo are femiliar, is a bright orange resembling Permatone Orange tinectoriallj
This apparently new pigment is nonwbleeding in linseed o0il and very fast
to light, being very much more light fast than Permatone Orange, YI'-24leD
in tint.

Caleium and barium lskes of the dyes prepared from
6 chlor 2 amino toluene 5§ sulfonic scid (an isomer of Red 2B aeid) and
beta naphthol, Betaoxynaphthoic acid and R~salt possess no especisl
merit, the products being very much inferjor to the corresponding pigments
prepared from Red 2B Acid.

Identification of Kentucky Msroon Ce37914, has been
definitely established as approximastely 75% Toluidine Red (Metaw-nitrow
para-~toluidine « beta nsphthol) and 25 percent mixed calcium snd strontium
salts of Lake Bordeaux B Maroon (Tobias acid = beta oxynasphthoic scid).
Synthesis of such a product has resulted in a pigment resembling the
competitive materials
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Aluemina Hydrate lakes of Ponsol Jade Gresen Supra were
prepared from regular standard paste dye =and the corresponding water
dispersible dye, at the request of the Dyeworks Rubber Laboratorys The
samples made from the dispersible dye gave cleasner snd brighter shades
in rubber than the lskes made from the stendard peste. The HBubber
Eaboratory is definitely interested in this producte

Acid coupling in the pressnce of sodium formate of
metaenitro-para «asnisidine and beta naphthol results in en eppreciably
darker snd somewhat bluer product than the alkaline coupled product
K=76899,

Beta-thiownaphthol coupled with diszotized metabnitre-
parastoluidine results in s soluble dye, the barium and calcium tcners
of whieh are very fugltive to light, oll soluble and poor tinetoriellye
The dye spparently is unstsble, and attempts to condense the dye with
sodium chlorscetate and by oxidation of 2 moles of the azo combination
have been unsucsessful. Attempts to prepare a nitroso compound of betaw
thio~naphthol have been unsuccessful owing to formsztion of the none
- zeagtive disulphide compound in the presence of nitrous acide While this
type of work is of interest the products obtained do not asppear promising.

Two new dyes, Sulfonated Lithosol Blue 6G (sulfonated
Rhoduline Blue 6G) and Sulfonated Lithosol Blue G {(sulfonated Aeronol
Blue), have been investigated with the objeet of obtaining a Fast Psacoek
Blues Alumina hydrate lakes and lakes of the phosphotungstic acid
pigments, although faster to light then Peacock Blue BLe72«D, are inferior
to the latter tinctorially. The phosphotungstic acid pigments precipitate
with difficulty, owing to incressed solubility of the dye causéd by the
sulfonic =acid group. These toners are much wesker, duller, and much
greener than those of the corresponding unsulfonated basic dyese
Bufficient orientstion work has been done to indicate that these new
dyes possess no promise as straight P.T.A. pigments and dyes for lakes.

With the cooperation of Jackson Laboratory a large .
laboratory sample of Copper Phthalocyanine has been prepared for /Dulux
and Lacquer. durability testss Blanc fixe lskes were prepared with the
assistance of Jackson Laboratory chemists, by several proceduresas
Addition of blanc fixe $o0 the acid pasted pigment prior to precipitation
gives results tinectorizlly superior to those obtained with lakes prepared
by precipitation of blanc fixe in the presence of the precipitated
pigment slurry and by slurry mixing blane fixe end pigment, The latter
two show no apprecizble improvement over a dry mix of blanc fixe and
pigment, Further studies along this line have been @ oposed.
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EXPERIMENTAL DETAILS
Barium and Calecium pigments of
. % » beta naphthol
3:4 dichloraniline - beta oxynaphthoic seid
{ « Resalt

N.Be 487, expes 13 and 18, pps 46 & 68 respectively.

Barium, c¢slcium, strontfuﬁ.and manganese pigments of

i « betz naphthol
3 nitrosniline 6 sulfonic acid o beta oxynaphthoie aci

{ » Resalt
N.Bs 487, expss 14, 19, 23, & 25 pp. 53, 78, 90 & 94 respee
tively.

Barium and caleiun pigments of

{=beta naphthol
6 chlor 2 emino toluene 5 sulfonic(~beta oxynaphthoie ac
atka («Resalt

NeBa 487, exps. 37 & 28, pp., 102 & 106 respectivelys

Alumins Hydrate Lakes and P.Ts4, pigments of Sulfonate
Lithosol Blue 6G and Sulfonsted Lithosol Blus G,

N.B. 487, exps. 26, 29, 31 & 32, pp. 98, 110, 118, & 122
respectivelys '

Meta-nitrowpara~anisidine =~ beta naphthol (K~7699) Acid
sodium formate coupling,

W,B. 487, exp. 16, p», 60,

Aluming Hydrate Lekes of Ponsol Jade Green Supra for
rubber,

NOBQ 48?’ exPO 17, p# 64.

Calcium and Strontium toners of Leke Bordesux B (T0B= BON)
and Synthesis of Marocon, C=-378l4,

N‘B. 487, e}{p. 20;’ p' "6@

Azo dye, nitroso compound end iron salt, condensation
products of beta~thiosnaphthol.

HQBQ 48-7’ BXPSQ 21’ 28, &' 24* pp‘ 80’ 84, & 92
Tespectivelys
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Phthalocyanine Lekes and Pigmentse

NoBs 487, exps. 30 & 33 pp. 114 & 124 respectively,

! Preparation of lakes for psper coating from water
g dispersible pigment of Pigment Green B and Blue Toner, BT«125sD.

K.B, 487, exps. 15, ps 56,

e ¥
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E BARTUH LAKE OF ORANGE IIs _

. susurTrEn BY: P 4B I e Y 2

APPROVED BY: DATE: NOVEMBER 1835.

- INTRODUGTION

VWork on bsrium lske of Orsnge II to match €«38038 was
eontinued during this month,

SUMMARY AND CONCLUSIONS.

A sample of Orange II Conc., (D-2232) was received from
the Dyeworks., A barium lake mede with this dye gave a fairly close
meteh to C-38038 in masstone by dry mixing with blanc fize and Y-289-D,
This lake,was, however, much yellower in tint. Mixtures made to msteh
C-380238 in tint were off shsde in masstone. Materisl of bluish tint
was needed to give a perfect mateh.

Studies were made on the straight barium toner with the
objeet of producing a bluer tint. Varistions in pH showed no considerable
change, An inerease in temperature of strike resulted in sn inervesse in
the blueness of tint but with s tendency to a darker masstone snd lower
strength. Decresse in rate of strike resulted in duller masstone snd
yellower tint. Quiek strike (by dumping) gave a slight increase in blue-
ness of tint snd a brighter messtone. A dry mixture made with this
material with blanc fixe snd Y-299-¥ was close to C-38038,

80 parts of a 51% berium lake on blane Tixe mixed
with 10 perts of blanc fixe and 10 parts of Y-299-D geve materiai of
clesner, v.s. lighter and higher strength thsn C-38038. Reducing the
strength by sn incresse in blenc fixe lightens the masstone mrrkedly.

An analysis of C-2B038 reveidled -

40% Aniline matter calc. on barium boner of Orsnge II.
49% Barium sulfste
10% Lesd chromate.

An effort was made to produce Calcium Strontium and
Aluminum toners of Orange II. The Calecium and Strontium precipitates
were soluble in water. The Aluminum toner has = redder, darker,messtone,
more strength, & yellow dirty tint and is of inferior light fastness com-
pared with the barium toner, The Aluminum toner bleeds in oil wheresas
the barium toner is non-bleeding. A Barium toner of Orange RO wes dark,
slightly brownish in messtone, of high strength and yellowish tint. A
resinated Barium Toner of Orenge II was of yellow masstone 2nd tint.
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EXPERIMENTAL DETAILS

38719 Test on a preliminary sample of Orange II
Dm2232, analysis reveaied 86,32% of sodium salt of Orange Il Material
of the Barium leke mixed as follows:

387 - 19 76 parts

Blanc Fixe - 19 "
Y-299~D 5 "

This mix versus C-38038 was v.v.s.dark in masstone,
s. yellow in shade and tint and v.s.strong.

387-20, Evaluation study of Bariuy Strontium, Caleium,
and Aluminum Toners.,

Dye solutions of Orange II, D-2232 {L-2757) were struck
with the Chlorides of Barium Strontium, Celeium and Aluminum,

Strontium and Caleium Chloridss merely geve gisalting-
out effeect. Flushouts of pulp materisl of the Barium snd Aluvminum
toners showed no imcresse in strength versus dried material.

387-2)le Varlstiomns in pH,
Addition of Acetlie Acid or NaeOH to the édye solution,

Finsl pH values Of 4.5, 5.2, 6.8, 7.2 and 7.5 were
obteined. A slight tendency to a more bluish shade with higher pH.

387-22, “¥meresse in strike temperature -
55°%, 80°C, and 100°%.
Increase in blueness of tint and loss in strengthe.

Addition of sodium resinate to dye sodution.
Yallower messtone end tiat.

Barium tomer of Orsnge OR - darker, dirtier mssstone,
yellow tint.

387=23s Varigtions in rate of strike, Dumping -
5 and 15 minute strike, Dumping brightens mssstone and gives a slightly
bluer tinty slow strike gives duller messtone and yellower shasde and
tint. Msterisl miewed under the microscope showed small crystels in the
case of guick st?ike snd very long omes at slow strike,

[o) o]

387=24. Quick strike of barium lake at 55 C, 80 C and
addition of ceustic soda. Material siruck a2t 55 mixed with an
additional amount of blsme fixe and Y=209-D.Matches 38038 fairly close,
Addition of cgustic was without effect. Strike at 800C resulted in dark-
er magstone, bluer tint and loss of sitrength..
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PIGMENT COLOR RESEARQH REPORT
ARALYSIS OF PEACOCK BILUE LAKES

9 SehZes it f

SUBMITTED BY: A M ' FILE: MISC. Lakms~ &3 3./2°
ALPFROVED BY: = R Y D4TE: NOV. 19858,
INTRODUCTION

At the reguest of the Sales Department a laboratory
study was underiaken to determine the possibility of snalyzing
Peacock BElue Lzkes for their dye content and to correlate the resulis
with the tinting strength shown by our usual pigment testing methods, .

SUMMARY AND CONCLUSIONS

Two anzlyticsl methods were investigsted, 1) a Kjeldshl
procedure, similsar to that used in determining the blue content of
chrameﬁgreens and 2) titration of a solution of the laske with titenous
chloride,

‘ Results with the Kjeldahl method were unsatisfactory
for the following reasons, Analysis of dyes of the Erio-glaucine type
gave widely different factors for conversion of the nitrogenm content
to 1004 dye, Wihth Lithosol Brillisnt Blue £ and Alphszurine Sedstifl
the flgures were 13,48 and 28.27 respectively compared with 28,29
ealoculated from the formule of the soda salt of the dye, It was sube
sequently lesrned thet Lithosol Brilliant Blue B i3 an smmonium salt
standardized at a 72% dye content, Analyses of verious lskes gave
irregular results considered not only from the standpoint of strike
formulaes and yields but also from careful determinations of their

relative tinting strergth on extension with zinoc oxide, This 1s attributed

¢ variations in the smount of dye in the final lake snd to the fact
that ammonium selts are used in the laking operations

More satisfaotory results were obtsined by the titanous
chloride titrastion method & proocedure suggested by the Technicsl
Laborgtory of the Orshem Dept. and subsequently modified for the seke
of simplicity snd grester speed. The figures which were found are
given below in comparison wivh thoss from the Kjeldahl snalysis for
nitrogen and the tinting strengths,

As a result of the work to date, the following cone
e¢lusions have been drawn:

1} The Kjeldshl procedure is unsuitable in giving a
basis for classsifyéng Blue Lakes,

2) A modification of the Dyeworks' TiCl3 titration
method gilves results which are more neasrly compsrable with the strengths
obtained by our present rubout vesting methods,

3} Rubbing out the lake, extending with white by a

sarefully standardized procedure and comparing with a properly chosen
standard furnishes, in our opinion, the best basis for comparison,
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Sample Calosof % Dye by % Dye by _"Dve Content Pigmen
Dya.See TiCls ti- Kjeldahl ) ') sgw'%
¥Note I, tration See Note Mothod Method by rube~

See Note Be o Ye
By
BLw72«D,8De46744 18,0 12,18 14,57 100 100 100
BLe70EB=D,8W=4381 2l.l 13,74 16.88 113,85 115,.8 106
" SWHe4367 20.8 135,80 10.16 111.,3 181.9 1086
Bl=143~D SDe38362 156.0 7+92 10,10 6He8 6043 715
" lot 43661 1449 Be 30 14,64 68e¢ 100.4 71e8
L ® 45171 12.6 5,59 D77 444 67,1 48,0
BlLelBleD SDedf6978 10.0 10,11 13.90 BBed 98.4 B80+0
" SWe6877 17.1 11,37 15,80 9347 108,4 2160
b " 7019 1l2.2 Be69 10,49 73:8 7240 7060
Dyes
Lithosol Brill, 67 .38 800 97 - - -
Blue E
4lphazurine Special T2.21 127414 - - -
Erieglaveine LM D-1900 « 101.88 - - -

Fote 1) These figures represent wt. dye/yield x 100 and sre not
necessarily directly related to the cfata in the other colummae

Hote 28) Modified Vyeworks Procedure ¢C TiCl
% dye.

wt. of sample =

s % Normality x 301 x 100/

Hote 3) Dry Color Mfrs. Lssoc., Method, % Hg x 28,20 = 4 aye

HETHODS

of
Ae -~ Copy submitted msthod
"Determination of Nitrogen in Blue Lakes from

Erioglaucine”- (Imp

By

Ce

erisl Color Works),
{Sea Appendix to ‘this report)

Copy of submitted method from T.4, Martone -
"ainalysia of BElue Lakes, Lithosol Brillient Blus ",” Dysworks Technical Lst
(See Appendix).

¥oldified Dyeworks Method.,
Similar Yo B with the exception of treating s 1 grem

sample snd Tiltering the residue thru a gooech orucible containing a

#40 %hatmen filter paper with the aid of suction,
Rubout method (Krebs) (See Testing Method FoeTF4l-l )

D
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Masstone

1 gm. color
1 gm. varnish d4rier

Extension ;{1330)

¢l iRk
2+8 ge Znd

Precagutions
1, Xeep sway from sunlight

2¢ Vork as rapldly as possible with as few samples
88 NeCeBIaTYe '

3« Ksep inks oovered at all times when not in use,
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DETERMINATION OF NITROGHEN IN BLUE LAKES
FROK ERIOGLAUCINE

Welgh sceurately 1 gremfsampla of the pigment and trsnsfer
very casrefully to a dry Kjeldahl flask of 8500 ml. ¢oapacity containing
eight glass beads. Add 1o the flask 5 ce of 30% Hp0, (Superoxol),
4dd 20 mil. of concentrated sulphuric mcid and diges% over a flame
for two hours, the neck of the flask being at sn angle of 60° during
tho digestion, After two hours add another 5 gc of 308 Hp0p and
digest for three hours more, It may be necessary to add concentrated
sulphuric acid during the digestion in order to keep the volume et
2§£m1. At the end of five hours' digestion the residue will be nesrly
white.

The fkesk 1s cooled to room btemperature and about 150 ml.
of eold distilled water is esdded, Cool the flask to rcom temparaiure
under the water tap, Put the flask on the distillstion apparatus
end add 100 ml, of 40% eaustic solution, Pour solution down the side
of the flesk, so that it does not mix at once with the soeid solution.
Attach the flask to the condenser and apply the heat 50 the [laske

The distillation apparatus consistas of 2 Kjeldahl buldb
or other suitable ssrubber to0 prevent conteminstion by spreysd sodium
hydroxide, heving one end attached to the Kjeldahl flask and the other
end attached to & vertical condenser, At the exit end of the cone
denser is attsched a 500 ml., Erleameyer flask to which iz added a
messured smount of 1/100 normel sulphuric acid to react with the
emmonia thst ie to be evolveds. The flask is 80 pimced that the erd
of the confenser just dips into the solid, 4Add Hethyl Red indlcator
%0 the acid soclution., The Hethyl Red is greater than the smpuni, of
%¥/100 sulpburic scid in the recsiving flask snd is also bthe indicator
‘4n the finsl titretion., The amownt of K/100 acid used in the flask
veries with the amount of dye present. For the ususl strength Peacock
Blue it will be about 50 co, )

Hix the contents of the Kjeldahl flask, which has been
sttached to the eondenser, by gentle shaking. Heat $o boiling,
and distill until all emmonie has possed over into the standard
aeide TFrom 100 - 180 ml, of distillate is sufficient, The presence of
the glass beads prevents the bumping of the solution in the X jeldashl
flask, a8 it is concentrated by distillation, After the distillstion
is complets, iower the Erlenmeyer flssk, remove the soures of heat,
end rinze the condenser with distilled water, Titrate the solution
in the irlenmeyer flssk with an alkeline solution (/100 WaOH) thet
is equivalent %o the acid solution useds

Subtract the volume of N/100 alkali recuired from the
volume of N/100 moid used., Ona cc of NF100 ascid corresponds to
0.,00014 gms, of Nitrogen.
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Greoms of Witrogen obisined X 2B.29 = amount of sodiom
dye of Erioglisucine presont in ssmpls,.

Erioglaucine hes the formule -
Ogplizg Hplg S5 Nip (Mol, wt. 792.27)

Experimentsl analyses which have been run on the above
method indicate that the &xperimental error will be lass than onee
one hundredty of one peroent, so that it would seem that this method
ofters posgibilities,

. The principal differences between the method suggested
sbove and the one used for Iron Blue are =

Superoxol iz used instemsd of lCopper Sulphate as a
stronger oxidlzing asgent 1s required.

N/100 HgSO4 and NeOH sre used instead of N/10 %o insure
grester accursey in titration,

The digestion period is inoreased to five hourss

S ——
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B~ METHOD
ANALYSIS OF BLUE LAKES

("LITHOSOL" BRILLIANT BLUE R)

In reply to your letter of Oectober 20, we are submitting
herewith, a formula which the plent hass found to give the most
consistent results for determining the purity of "Lithosol”™ Brillisnt
Blue E Lakes,

20 grams Peaoock Blue Lake
finely ground is added to

50 oo 8istilled water

5 ee = gequa ammonia (28%)
Disesg for 3¢ minutes st
P0-T6"Ce

It is then Til%ered and ths
filter paper asné residue sre
put beek with
50 ge distilied weater
5 ce acque smmonia (28%)

Digest for 30 minutes. The
filtretion is repeated snd the
filtered =olution is sddéded to
the first filtered solution,
The filter paper and residus
are again put in 50 ce.
distilled water and 5 ecc. acqua
ammonis 28%. Repeat filtrsiion.
4fter the third filtr-tion thersa
is practioelly nothing left on
the filter paper but the inert
hase. Take the filtrrte from the
three filtrstiona (approx. 165 oc),
place over flame or hot plate and
evaporate %o 50 or 60 co.
{smmonia should be all driven offe
If 8%ill presemt boil solution unidil
practicslly free of ammonia).
Then add

50 ae denatured zloochol

80 ge¢ of 85% sodium tartrete solution,
Boil one minute sweeping with
carbon dioxide
Titrate hot with N/20 titanous
chloride solution, sweeping with
carbon dioxide,

TiClz x Normality x 301 (1/2 moleculer wt,
%%, Lake used of "Lithosol® EBrill,
Blue E)
is Brilliont Blue E in lakes
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Would like to call to your attention the molegulsy

waight of "Lithosol® Brilliant Blue E is 782 and $he eolor is amly

72% Pures. This 18 elso the approximate purity of Alphazurine

Blue FG end Neptune Blue BR. We mention the purity ae your results
will be based on a 100% color beeis and you will have to allow

for the color being only 72% pures

Tese HARTONE
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PIGMENT COLOR RESEARCH REPORT
MEDTUM YELLOWS Y-299-D. Y-316-D, Y-359-D

i' l 3 L@(mm 2/ls

FILZ: SHROME. YELHOWS
DATE: OCTOBER~ 1935

SUBMITTED BY:
APPROVED BY:

IETRODUCTION ﬁ”

The study of the development of a lead nitrate formula for
Y-299-D was cont inued during the month.

The development section is continuing supervision of Y-359-D
in the plant. and at the same time 1s carrying on a study of the color
in the semi-works., Little difficulty is being encountered in the
plant.

Trouble is being experienced in the manufacture of Y-316-D
with satisfaciory properties, dark masstones of poor light stability
predominating.

SUMMARY & CONCLUSIONS

Y-299-D

The semi-works studies of Y-299-D and Y-359-D are being con-
ducted simultaneously because of the close similarity of formulation.
Two batches of Y-299~D were made. In the first. hydrochloric acid was
added to the chromate, the batch was struck at an elevated tempera-
ture, and caustic soda was added after strike. The result was a
green, dirty strong product against both Y-299-D and Y-359-D stand-
ards. Lightfastness was equal to Y-299-D standard. The other bhatch,
made with lead nitrate crystals and a small amount of caustle socda
added after strike, was slightly flat and v.s. light against Y-299-D
with a strong green tint, Against Y-359-D, the masstone was red and
slightly dirty. The tint was strong and green; lightfastness was v.s,.
worse than Y-359~D and equal to Y-299-D standard.

Y-359-D

One batch (SW-7336) was run on the semi-works control formula
for this color. Against standard ¥-359-D it was slightly green and
dirty in masstone with a strong, slightly green and v.s. dirty tint
with v.s. warse lightfastness. Against a former conirol batch (SW-7302)
the masstone was green and dirty, and the tint slightly strong and
green. Lightfastness was worse than that of the control., This control
against standard was v.s., light and clean in masstone with a v.s.
strong and v.v.s. green tint with vvs better lightfastness. Two other
previous control batches were tinctorially intermediate between the
two given above. Another batch run as a control except for striking
thru a sprinkler was gtill on the green and dirty side of standard but
was glightly light and clean in messtone against the conbtrol batch run
on the same materials, The tint was v.s. strong, green and clean agailns
standard and v.s. weak and red against control. Lightfastness was sligh
ly bvetter than control and equal to that of Y-359-D. A check on these
controls was made using lead nitrate crystals instead of ligquor. The
results on this run were quite close to those of the former countrol.
Against that of the present series. the masstone was light and clean,
with a slightly weak, red tint and vs better light stability. The
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magstone was v.s. red and clean against Y~359-D with a slightly strong,
v.5.8reen and clean tint, Lightfastness was equal. These results would
tend to indicate that there are other impurities than copper present in
lead nitrate liguor which may have a detrimental effect on the yellows.
This is supported by the fact that zall of the eontrolqmentioned ware run
on lead nitrate liquor free of copper according to the ammonia test.

An investigation is being made on the quantitative determination of the
amount of free oxides of nitrogen in the liquor. This investigation may
. throw some light on the variance noted in these yellows.

An increase in chromate excess from 5 to 25% gave a Vve.s.green and
dirty masstone and a v.s. strong green and dirty tint against standard
Y-359-D, Light stability was v.s. worse. The masstone was slightly light
and clean against S¥-7336 with a vvs red and weak tint and s.better light-
fastness.

The addition of 5 lba. per mol of sulfuric acid after strike to
the control formula gave a v.s. light and clean masstone against standard.
The tint was vvs clean and lightfastness was equal. The masstone was
vvs green, flat and changeable against SW-7302 with equal lightfastness.
Adding the same smount of acid in the base rather than after strike, pro-
duced a vvs dark and dirty masstone that was vves strong and slightly red
on extension. The color was a little red and clean against standard with
a small improvement 1ln lightfastness in each case. Doubling the amount
of acid added after strike put the masstone on the green dirty side of
standard and slightly dark:and green agsinst the corresponding batch using
half the acid, Tints were green, and lightfastness was equal to standard
and vvs better than that of the batch made with the reduced amount of
acid. This batch was a little light, green, flat and weak against SW-7336
with slightly superior light stability. ‘

One batch struck with nitric acid (6# per mol) added to the lead
nitrate solution was green and dirty against ¥-359-D standard with a small
increase in strength and instability to light. It was also a little on
the green side of both control and the baitch struck with the higher smount
of sulfuric acid in the base. Lightfastness was equal in both instances,.
Compared to the bateh in which sfilfuric acid was added to the lead nitrate
it was dirty and green, A smaller amountlf acid might give more benefi-
cial results judging from the above comparisons.

Two batches were struck on the present plant formulation; namely,
2 solution of lead nitrate being run into a sodium chromate solution con~
taining 1.2 1lbs. of muriatic acid per mol, and a 10% chromate excess,
Both were a little red in masstone and strong in tint against Y-359-D
standard with lightfastness varying from equal to vvs better. The first
of the two against control was light and clean, and'a little weak and red

with v.s. better light stability. The second batch was a little red and
elean against the first.

Plant ¥-359-D

The majority of the Y-359-D made in the plant was struck on the 10%
chromate excess formula with 6 1lbs. of hydrochloric acid added to the base
Eleven batches were struck on this formulation. Most of these were a
little on the red clean side of standard with slightly to v.s. better
gtrength and tints tending to be glightly green and clean. One bateh
made with double the amount of hydrochloric acid usually used was very
similar to the omnes struek on the regular formula,
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Two batches were made with sulfuric acid (5#/mol) added after
strike. One was dirty and v.s. green in masstone with a slightly strong
and vvs green tint, with v.s. betiter lightfastness. The other batch was
vvs dirty and red in masstone with a slightly strong and green tint, and
satisfactory lightfastness.

The development section is continuing supervision of this color,
¥-316-D

Difficulty is being encountered in producing ¥-316-D of satis~
factory lightfastness. The first batch of the month was struck on a for-
mula checking that used for previous strikes., A vvs red and dirty mass-
tone with a v.s. strong tint was the result. Lightfastness wasg s.wWorse
than standard. Reduction of strike time to 10 minutes gave a v.s. red,
flat, and dirty masstone in conjunction with a slightly sitrong tint and
v.s8., worse stability to light. The result on increasing the striking
time to twenty minutes was to give a v.s. dark, green and dirty masstone
and a slightly strong. green, and clean tint. Light stability was s.worse
than standard. Increasing the time of strike an additional 10 minutes pui
the coloxr off a little more in the s ame direction. Three more batches
on the same formulation checked these results, In the case of the next
lot, the striking time was reduced to 15 minutes, end a cut of 25% made
in the amount of alum. This baitch was vvs dark, red and d&irty in masstone
with a v.s. red and strong tint, and slightly worse light stability,

Two more batches struck on a check farmula were v.s. dark and slightly
red din'masstone with a v.s. weak tint that was red and slightly dirty.
Lightfastness checked the preceding bateh,

One batch of this color was press wabhed to determine the effect
of such treatment on the color. The vat washed control was slightly
#ed and dirty in masstone with a slightly weak, red tint., The press
washed portion was a little cleaner. Lightfastness was worse than stand-
ard in gach case.

Supervision of this color is being continued. Incresased dilution
of materials during the strike will perhaps circumvent the difficulty
now encountered, Hesults of this will be given next month. ’

EXPERIMENTAT, DETAILS. See N.B. 448,

SHedks Y-299-D P. 96

" Y-359-D p.102
Plant Y-359~-D . 76
» Y-316-D p. 62
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PIGMENT GOLOR RESEARCH REPORT

| . ﬁﬂ CHROME ORANGES, YO«34wD - YO~B8-D
SUBMITTED BY: %J?‘( Avoros! FILE: GHROMR ORANGES <4 9
D.
uh%b

APPROVED BY: , : DATE: NOVEMBER 1935,
INTRODUGT I0N |

Trouble is being en¢ountered in the manufacture of
standard meterial of these two codes. Masstones have been running
definitely inferior to standard and it was deemed sdvisable to0 chesck
the process in the semi-works.

SUMMARY AND CONCLUSIONS

YwdimD, A total of five batches of Y0«~34+D were
struck during the month., ~The first was a variable of the formula
of a previous semi-works batch(8W- 4922), the base being heated to a
higher temperature, and the sodium biecarbonate reduced s little, The
color was light and somewhat flat against standard with slightly
incressed sirength and a yellow tint, It was much lighter =nd stronger
then S¥-40282,

One bateh was run as a check on the standard formula
of April 7, 1927, This was similar to the previous batech being a little
darker sand fletter in masstone and v.s, bluer and wegker in tint,

A check on thé current plant production formula
{as of 11-5=35) gave a dark, muddy, masstone against W«~34.D standasrd,
It was a little brighter and weaker than the material struck on the
stendard formula. <L‘his batch, l.e, the one made on the eurrent formula,
was checked using sodium bichromate crystals rather than liquor. It was
slightly flat snd a trace strong agalnst stardard. Referred to its
econtrol it was lighter snd a little flat,

A bastch made on a laborgtory formula {(421+96) was
light, yellow, and flata

YO w38-D Two batches were struck under this code,
the first being a c¢heck on s former semi-works batech {(SW-4965), It

was a little dark against standard with a stronger somewhat yellower
tint. It was also stronger and yellower in tint as compared to ths
former semi-works material, ~

It was found that smell smounts (¢ 1%) of diphenyle
guenidine materially incressed the brightness of the orange when rubbed
up in varnish with the color, This apparent increase was evidently due to
the higher finish as thewes was no appreclesble differences reading the
masstones througzh glass. Ome bateh was struck with 0.5% diphenylguanidine
sdded to the base, otherwise checking the previows bastch.Against this
batek it was dark in masstone and a little red and weak in tint,
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PIGMENT COLOR RESEARCH REPORT

STUDY OF YQO-38-D

. . &/ -
SUBMITTED BY: ., z//""‘hua.\,ﬁ FILE: SHROME- - ORANCE
APPROVED BY:  czcec & DATE: NOVEMRER 1955,

- L

INTRODUCTION

A study of the YO-38-I process has been continuéd
from the past month. The results to dete have been negative and
sdditional work appears necessary.

SULMMARY AND CONCILUSICN

The work during the pest month on YO-38-D wns mostly
of a miscellaneous nature, Fxperiments using a small gmount of
sodium molybdate in the YO-38-D strike or dry mixing with a molybdate
orange gave negative results.

£ study wes mede of the effeet of developing Y0O-38-D
in an Autcclave gt increased pressures to obtain a higher development
temperature., The products oBtained were dull versus the control
which may mesn thet development was incomplete or thot increased pressure
during development is not desirable,

2 study was made of the scidity of plant bichrome
liquor. It was found thet plant bichrome liquor is substsntially
neutral.

EXPRRIMENTAL DETAILS
Notebook #486.

4BB =37 - Study use of sodium nitraste in the strike solutiom
to influence crystsl shape; use of molybdstes

Sodium nitrate in the bichromaste gave 2 darker mscsstone
and very slightly redder and very slightly wesker undertone versus the
control. The use of molybdeate tends to lighten the pigment but does not
improve the brightness of the messtone.

48639 - Study the use of sodium nitrate in lesd nitrete liquor}
sodium acetate in strike solution; strike st slightly lower tempersiure.

Wo merked improvement was obtained by the use of sodium
nitrate in the lead liquor. Sodium acetete, if anything, tends to wesken
the product. o

Striking at 170°F versus 2000F resulted here in s darker
product with no improvement in brightness,

48638 - Study the development of Y0~38~D under pressure {guto-

clave study)s

Developing YO~-38«D under pressure geve very very poor
results; {see notebook 488 page 8% for further details of this experiment.,

DUP050316476
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48642 w Study the sccuracy of the method uged for Anelyzin
bichrome liquor. g

Semples were made up with a known amount of acid added.,
The enalytiesl results indicate the method used, to be satisfactory
in determining the percentages of NagCr,O, (2Hg0 and percent acidity
since these results practically cheec tée originally calculsted
percentsges.
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STUDY OF MOLYBDATE CHROME ORANGE

' * 2/ 3
SUBMITTED BY:. ./ & /W FILE: CHROME-ORINCE
SPPROVED BY: geee & DATE: NOVEMBFR 1935,
TNTRODUC TION )

The lsboratory study of preparing s product squal to
c-38022, the Imperial Red Orange, was completed during the past month.
Several Semi-works strikes indicated the process wes satisfactory
fram an operszting standpoint.

SUMMARY AND CONCLUSIONS

& brief study was msde of the effect of vsrying
ratios of sulphate, chromate, and molybdate on the tinctorial properties
of the molybdate orenge. As the smount of lead precipitsted as lesd
molybdate is incressed from 6.5% to 12% the vigment becomes lighter,
brighter, snd stronger snd the process probably becomes mors stable,
Larger smounts seem t0 give & muddy masstone. As the amount of lead
precipitated as lead sulphaie is increased from one to two times the
amount precipitated as lead molybdate, the pigment becomes slightly
lighter 2nd wesker, The optimum ratio for the molyBdate orsnge seems
to be 6 PbCr0, PbMoO4 Pbso4»

A study was made of the effect of veriations in the
tegperature and volume of the solutions used. With a low tempersture,
50 F, =and & high volume, 51Y##res per half mol lead nitrate, a slightly
brighter product is obtsined than with more concentrated solutions st a
higher temperature, The time of strike does not seem importsnt bstween
30 minutes =nd one hour,

The precipitsnt beslance and the acid balance are
important fectors in determining the chsracter of the final. product.
A lead excess 1s necessary at the end of the strike to prevent the
formation of flat dull products but to obtsin 2 strong pigment, as
much lead =s possible must be precipitated by the strike solution.
It appears that 95% of the lead csn be safely precivitated without
obtaining en unstable process. The acidity of the strike solution may
be importent. Sodium chromate could not be used but a mixture of sodium
bichromate end sulphurilc acid seemed only slightly better tham =
mixture of sodium Dbichromete and sodium sulphate, The molybdate was
present as sodium molybdate in both cases. As the acidity at the end
of the strike inereases the pigment becomes reddsr and wesker, The
acidity desired is obtained by =2dding the correct smount of sods ash to
the lesd nitrate before the strike.

L%t the end of the strike, in the present process, the
leed remeining in solution is precipitated with alum., The slurry is
then neutralized to = pH of 6.0, Varying the pH from 5.5 to 7.0 secems
to have 1little effect. Replacing the alum with titanyl sulphate seems
to give & very slightly brighter product, somewhat worse in light-
fastness. .
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EXPERIMENTAL DETAILS

452~48, Study the importaence of the finsl pH, tims
of strike, and low volume, .

In this experiment adjusting to a final pH of 5.6
instead of 6.0 resulted in a trece red, slightly flst, and very slightly.
weaker pigment than the control. Striking in 30 minutes instead of
60 minutes, =2nd using more concentrated solutions had no spwrecisble
effeect on the brightness of the pigment produced,

4852-49, Study the use of sulplurie ecid for sodium
‘sulphate, incresse the molybdate from 6,5% to 12%, also study the
strike temperature.

Using sulphuric acid for sodium sulphate gave a red,
flst pigment slightly weak and blue in tint,

‘ Incressing the molybdate from 6.5% to 12% resul ted
in a yellow-bright pigment, very slightlg stronger than the control.
Increase in temperature from 70 F to 110°F gave a lighter pigment.

45250 Study washing two waters before the =2lum-
bicarbonate treatment, study replecing alum with titanyl sulphste, elso
increasing the soda ash in the lead nitrate when striking =t 1100F.

Weshing before the alum-bicarbonate tregtment gave =
slightly redder pigment. Using titanyl sulphete for alum gave a
slightly yellower masstone and very slightly brighter pigmant. In-
creasing the soda ash and striking at 110oF gave g light, dirty snd
dull product.

452-52, Study lower precipitent behance; higher
bichromate with low molybdate =znd sulphate, study titanyl sulphste
and low precipitant balance, .

Cutting the precipitant balance by decreasing the L
amount of bichromate resulted in only a very very slight change in
messtone but a marked decresse in strength wss observed.

Increasing the bichromste end lowering the sulphate
and molybdgte resulted in a pale-dull red =nd wesk pigment.

Titanyl sulphate gave s very slightly brighter pigment,
very slightly worse in light fastness.

452~53, Using 452-532C as the basic procedure to
inerease the bichromate to 56 grems at the same time deerease both the
molybdate and sulphste, slso use less soda ash,

Increasing the bichromete when cutting the molybdate

and sulphate resulted in a slightly redder pigment, weak and blue in
tint,
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Cutting the s0da ash 1lncreases the acidity st the end
of the strike; this resilts in s somewhat redder znd weaker product.

452»54, Study washing conditions and after trestment
variastions in the lahorstory on semi-works slurry.

'Allowing the slurry to remain over night on the third -
water here gave a very slightly lighter plgment, equal in strength
to the control, and ftresce better in light fastness.

Treating semi-works materisl in the lasboratory with
Titanyl sulphste (replacing elum) resulted in a stronger pigment with
poor light fastness, Omitting the after treatment resulted in a very
dirty pigment, poor in light fastness.

45255, Study the effect of omitting the soda ash
in the lead nitrate base both when sulphuric scid and sodium sulphsate
are used,

Omitting the soda ash in the lead nitrate gave a dark
weak pigment. However, the one made using sodium sulphate was
cleaner and lighter than the one made using sulphuric acid.

o
Striking =t 50°F instead of 70 F resulted in a bright __
produet, somewhet stronger end bluer in tint versus ¢-38022, and
better in light fastnesse.

45356, Study varying the smount of sode ash used in
the lead nitrate solution. .

It appears from this experiment that high sods ash in
the lead nitrate tends {0 increase brightness and the strength; lower
amounts of soda ash resulted in dirtier duller snd wesker pigmentse

452-57, Study influence of volume and tempersture;
els? incresse molybdate beyond the smount used in 49C (24.4 gms. per
molj}. - .

Here the five litre volume struck at 700F gave g
brighter and stronger product tham the four litre volume struck st
700F, However, the five litre when struck at 50°F rssulted in a
weaker and bBluer tint, :

. An increase of molyhdste (beyond the 55D and 48C
amgunt) gave a slightly dull and dirty product versus the control,
558,

. 452-59, Study using lead nitrate liquor instead of
lesd nitrate cerystals; slso study striking in ten minutes; study cutting
the soda ash in nitrate from 12# to 6# per strike.

The use of lead nitrste liquor gave products a trace ._
lighter in masstone, tHsce stronger snd yellower in tint versus the -
control made from crystals, OStriking in ten minutes gsve a produet
yellower in masstone, weaker and yellower in tint than striking in
thirty minutes, . :
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Cutting the soda esh fifﬁy percent resulted in a
slightly weak gnd blue tint,

4528-68, Study a slight cut in molybdate in the 55D
procedure,; also an increase in tempersture, double time of sirike.

A slight reduction in molyBdate tends to give a
redder masstone, weaker asnd bluer tint,

Striking st 65 F instead of 50°F resulted in anm —
incresse of strength, the other tinctorisl properties were not affected,
No merked differences were observed between striking in thirty or
sixty minutes,

§. RS ——" -
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PIGMENT COLOR RESEARCH REPORT
MOLYBDATED CHROME ORANGE

Y0-8074-D an 3
. EftR e P~
SUBMITTED BY: © Aa(.moww , FILE: 403¥PBAmED ORANGES
APPROVED BY: Y A cA DATE: NOVEMBER - 1935

ﬁpq&((
TINTRODUCTION :

After o semi-works trial of the I.C.I. formulstion for their
Scarlet Chrome A-35 the color was tsken to the reseasrch laboratory for
development of a formula for a similar color of slightly different
tinctorial properties. On completion of this study, the semi-works again
began work on the color during the last month.

SUMKARY & CONCIISIONS:

The research study of this orange was made to develop a pro-
duct somewhat yellower and stronger as compared with the I.C.I. Scarlet
Chrome 4-35, and to match competitive domestic products., After suecess-
fully accomplishing this aim in the laboratory, the seml-works began
its study based on the new formulation. The first batch was yellow,
flat and muddy sgainst the laborstory product. A slight adjustment of
the molybdate~sulfate ratio gave material that was very close to the
desired shade and equal in light stability. Substitution of lead
nitrate liquor for crystals in the formulation gave a color a trace
yellow and a little strong sgeinst the control. The grind of this
latter batch was set up as K-8074. Reduclng the time of strike to
one=-nalf had very little effect other than increasing a trifle the
yellowness of tint. An incregase in bateh size to four times the K-8074,
formula gave a small increase in strength and trace of dirtiness in
masstone. Doubling the time of strike over the K formula darkened the
masstone very slightly with a trace yellower tint. Raising the strike
temperature gave & somewhat flat and dirty masstone wlth yellower tint.
Tight fastness was a little worse than control. A reduction in strike
volume impaired the stability to light similerly. The masstone, in the
case of the latter varisble, was on the bright, blue side of control.
Strength was satisfactory snd the tint wes a little blue and dirty.

A little difficulty is being encountered in obtaining con-
sistently good yields as the wash waters are, as a rule, decidedly
cloudy. It being possible that press washing might obviate this dif-
ficulty, one bateh was treated accordingly:. Masstone was very close
to conttol, the tint was slightly strong and yellow and light fastness
was somewhat improved. Data is not as yet available on the effect.of
this treatment on the yield. Such results will be reported next month,

EXPERIMENTAT DETAILS :
See notebook 448, p. 184-188
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PIGMENT COLCR RESEARCH REPORT

LEAD NITRATE PURIFICATION

. ) IEYOV V4
SUBMITTED BYS .+, (. tssssns, FILE: SEAD-AND-LEAD-MPES:—
APPROVED BY: CRece & DATE: NOVEMBER 1935,
INTRODUCTION

A brief investigation hss been made of the effect
of copper in lead nitrate. In the absence of copper sstisfactory
chrome yellow is obtained but ,01% or more copper on =z lead basis is
detrimental to tinctorial properties of Ye358%Dg -

«

SUMMARY AND CONCLUSION

Seversl experiments indicate thst plsnt lead nitrate
made from plg lead or lead nitrate liguor purified to equal average
plant prsetice for Y-359<D give in the laboratory a dirty masstone
versus that obtsined with lead nitrate crystalse It was found that
,01% copper on a lead basis added to lead nitrste erystsls caused a
very slightly dirty masstone while .02% gave a dirty masstone versus
the control. Lead nitreste lligquor made in the laboratory from plant
pig lead wss about equel to lead nitrate crystals containing .01%
copper on g lead basis,

Several experiments were made purifying plant lead
nitrate for verious periods with feathered lead. The lead nitraste
liquor samples which gave o fest for copper gave pigments with = dirty
masstone while those giving only a very faint or negative test for
copper were sabtisfactory for the production of Yw.359-D,

The results to date indicgte that lead nitrate liquor
purified copper free is satisfactory for Y-359-D and that the presence
of .01% or more copper on =z lead basis is definitely hermful,

EXPERIMENTAL DETAILS

Wotebook #452,

452-58-60 ~ Determine effect of purifying lead nitrate liquor and
degree of purification necessary. -

58 plsn -make a batch of lesd nitrate in the laboratory
and treat as follows:-

98A ~ as is.

58B - purified 1-1/2 hours with feathered lead.
58C ~ purifisd over night with festhered lead.
60 plan -

60A - cheek plant formula {(Y-359-D) using lead nitraete

erystalse
60B ~ check plant formuls using 58A liguor,
600 - 14 " " " 58‘5 ”
60D - d " " 580 "
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From this experiment there is s msrked indication
that the feathered lead treastment will work satisfactory as a method
of purification to produce copper free material free enough for making
6lean YO~359-D,

452-61 - Check 452-60 series except strike at 130°F instead of 90°F.

In this series D mede from the lesd nitrate purified over
night gave a product practically eousl to the control (made from lead
nitrate erystalss :

0
45263 -~ A check 81A {lead nitrate crystals =%t 130 F.

B check 4, except use plent lead nitrate liquor, made from
pig~lesd,

8 check A except use plent lead nitrete liguor,
purified copper free.

In this experiment C made from plant lead nitrate liquor
urified copper free gave a product prsctically equal to the control
made from lead nitrate erystels),

452-64 = Determine smount of copper that can be present in lead

nitrate liquor without affecting the finished pigment.

It was observed in this experiment that a lead nitrate
liguor containing 0,01% of copper on a lead basis would produce a very
slightly dirty yellow, while a contamination of 0.02% copper on the
seme basis would give a pigment decidedly dirty in massstone.

From these results it is necessery to purify lesd nitrate

. liquor so that the percentage of copper is less than 0.01% {(in terms of

lead) in order to obtsin a elean product squsl e pigments msde from
lead nitrate crystals,
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LEAD NITRATE IIQUOR PURIFICATION
SUBMITTED BY: (‘\Lc\f 4 '(fu‘?ww FILE: &m“/&%&gg@‘fﬁﬁixa
APPROVED BY: QAW ] .

DATE: NOVEuWBER - 1935

%\ Ve

; A few attempts were recently made to purify conteminested

lead nitrate liguor in order to determine the possibility and feaa~

igiligg of such purifications in existing equipment with minor mod-
cgtions,

SUMMARY & CONCLUSIONS:

INTRODUCTION:

F@ve purifications were attempted using air agitetion rather
than the "Lightniny mixer.formerly used. None of these was brought to
the desired end point; namely a negative test for copper with ammonia,

To the first batch, additional copper nitrate was added to
the impure liquor to duplicate approximately the worst conditions likely
to be encountered when using sludge in the manufacture of the liquor.
About 30% of the copper present was removed. Toward the end of the
purification, the metallic deposit began to flake off, and further
progress was stopped.

No edditional copper wes added in the next three batches
altho the amount of impurity was comparatively small, and approximately
equal, in each, The first was trested at the usual temperature of 145°F,
the second at 160° F, and the third at 1300 F. About thirty five per-
cent of the copper was removed from the first two batches. The deposit
on the lead sheets was spongy and muddy. Thers was no evidence of any
appreciable purification in the last batch, the tempersture in =1l prob-
ability being too low.

In the last purification, only two smell lead sheets were
used. These were immersed in the impure ligquor, removed at intervals
when a deposit had formed and replmced. This cycle was performed a
total of seven times, approximately one fourth of the copper being
removed. Complete purification was not agttempted as too much time

- was consumed in the cleaning operation.

Alr agitation gives highly localized action as evidenced
by the copper deposits on the lead sheets, andwlll, therefore, hardly
be suitable for the process at hand, : ]

The deposition of coppef on the lead is strongly inhibited
by the formation on drying of a film over the surface of the lead.
This fi1lm resists scrubbing and can be removed only by dissolving with
acld.

Work on the problem is being discontinued for the present
for investigation of other mesns of solving the difficulties encountered
in purification es now attempted.
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Purification of lLead Nitrate Liquor

Batech 1 ~
Temp., - 1450 -~ Steam valve cracked to maintain temperature.
Copper nitrate present initially 14.9#
" " removed 11.2#
% 1) ] ” 30%
Bateh II -,
Temp. -~ Initial 145° Final - 125°
GOpper nitrate present initially 5.6
" ramoved 1.9#
% o ]
Time of purification - 4 hours.
Bateh III- o
Temp. = Initial 160 Final - 130° F
Copper nitrate present initially 5.6¢
" removed 1.9%
% il n 3 %
Time of purification - 4-1/2 hours.
Bateh IV -
Temp. - Initial 130° F, Final - 1150 F.
Copper nitrate present initially 5.6
" removed approx. 0F
Time of purification - & hours.
Bateh V =~ o
Temp. - 140~ P throughout purification
Totel lsad area 60 sq. ft.
Lead immersed seven times.
Copper present initially 5.22% as Cu
" at end 3.86
removed 1.367
% o ot 26%

Lbs. Copper removed per sq. ft. per immersion - 0.00324%
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Purification of lead Nitrate Liquor

Bateh I -
Temp., - 1450 - Steam valve cracked to maintain temperature.
COpper nitrate present initially 14.8
v gdded 22.4# -~ 37.3# total
» v removed 11.2#
?Z} i " 44 50%
Bateh IT -,
Temp. - Initial 145° Final - 125°
Gopper nitrate present initielly 5.6
" removed 1.95%
% o " 54%
Time of purifieation - 4 hours.
Batch III- o )
Temp. - Initial 160 Final - 130° P
Gopper nitrate present initially 5.6#
T pemoved 1.9%
% " L] " 3 % *
Time of purification - 4~1/2 hours.
Batch IV -
Temp. - Initial 130° F. Final - 118¢ F,
Copper nitrate present initially 5.6#
" removed approx. O#
Time of puriflcation -« 5§ hours.
Batch V - o
Temp. - 140" F throughout purification
Total lead area 80 sg. ft.
Lead immersed seven times.
Copper present initially 5.227 es Cu
" at end 3.86
w removed 1,36¢
% tr ” 26%

Lbs. Copper removed pef sq. f%. per immersion - 0.00324%#
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YIELD STUDY OF IRON BLUES 273

APPROVED BY: DATE: NOVEMBFR 1935,

SUBMITTED BY: %47, %7 S Mraninsy FILE: RON-BIUES—
P2}

IBTRODUCTION

The yleld study on Iron Blues was resumed at the
veginning of the past month, Goasl ylelds have been determined for
8-57~D, B-83~D, and B«103~D, The study is being continued.

SUMMARY AND CONCLUSTONS

In determining gosl yields it has besen found that,
while both the yield and tinotorial properties can be duplicated
within a seyies or from one series to the next, the tinctorial properties
do not check the stendard and thaet a change in operating conditions
may change both the yield end tinctorial propertiss considerably. It
is also knownthat the plant process snd the standard process for a
given c¢olor on file in the resegrch office frequently differ end that
severpgl plant processes are sometimes svellable for the same product,
These factors meke the gosl yields obtained somevhat uncertsin., The
goal yield for B-57-D struck at a boil is 29%,5 per mol of yellow
prussiste of soda, and for B-57-D struck at 2059F is 308 per mol., The
goal yleld for B-83-D is 299.2 and for B-103«D is 31%.1 grams per mol
of yellow prussiate of solda, all on sn anhydrous basis.

EXPERIMENTAL DETAILE
No tebook #468,
Bu57«D Blue,
468-44 1o 45, Two series made according to stsndard

procedure on record in research files, i.e. strike at 205°F amd maintain
this temperature throughout the development.,

% Hg0 "As is" yield  Anhydrous Hours in Elge$,
Toluol Method per 0,4 mol Yld, per mol oven at 140°F,
of ePeSe ’
468~44-4 4,9 130,00 309,08 72
44B 443 128,30 206433 72
440 4ol 128,80 309.12 . 72
454 1.0 124,00 306,90 88
458 1.5 124,50 306,58 88
450 1.8 125,50 308,10 88
Beb7wD Stdades
SD-46810

Average 308,01 grems per mol of Y.P,S, In rubouts all
were black in masstone, strong snd green imn tint versus stsndard
B-57=D, '
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468-52 -~ B-57-D made striking at 212 F end maintaining
this temperature throughout the development like the present plant
procedure. :

"as is" y8eld %H,0 Toluol Anhydrous Yield THows in Elect.,

per Q.4 mol ethod _per mol of Y.P.S. oven gt 140°F
468«524 123.6 B3¢0 299,73 72
* 52B 122,0 3.2 205,25 72
520 125.5 2.9 209,30 73

* 52-B is not included in the averege; some of the pigment was lost
during drying process,

¢

Avergge 299,30 grams per mol of Y.P.S.

In rubouts all were somewhst black versus the standsrd -
but red versus the previous two series (44 and 45).

B-83-D Blue

468-47 and 48,

Two geries made on stanﬁgrd B-83-D proceduRe; dried
for 72 hours at 140°F instesd of at 160°F as in the plant.

n"As is" yisld % Hgo Toluol Anhydrous Yield Hours dried in

per 0.4 mol M&thod per mol of Y.P,S.Electric Oven.
468=-47 A 129,00 7,10 209,50 72 at 140°F%
478 127,00 6420 298 ,00. " "
476 127.00 6+04 208,206 " "
488 =484 128,00 4,50 300,70 " i
48B 187,30 6.20 208,50 # "
4806 128,00 6.20 300415 " "
B-83=D Std.
SD-46263 6440

Average 299,18 grams (Anhydrous) per mol of Y.P.Se.

In rubouts all were on the black snd wesk side of
B-83-D standard,
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B-103-D Standsrd Blus

468-49 gnd 50, Two series based on plant formuls of

B-103-D,
"As is" Yield % H,0 Toluol Anhydrous  Hows dried
per O.4 mol ethod Yid, per mol at 140°F in
o0f YoF.Se BElect., oven
468494 134,00 6.00 314490 78
49B 134,00 4,80 318.75 . 72
490 133,00 4420 © 318,52 78
504 134.50 5480 318,75 78
50B 132480 4400 318,70 72
500 131.00 3.80 315,08 78
B=l1l03-D Std. 5.20
SD=-46948 _
Average Dl7.1l grems per mol of Y.P.S, on Anhydrous
b&SiSQ .
In rubouts all were on the black side of standard
B~108=D,
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Bw66=D - MOISTURE STUDY

ra o 7 g/ 5
SUBMITTED BY: . Gzaiae<_ FILE: ¥RON-BLUBS
APPROVED BY: J(iwditorts 'DATE: NOVEMBER 1935,
INTRODUC TION

TWHo series of laboratory experiments were conducted
in order to establish the conneetion between the moisture content of
B-66~D and its masstone in lacquor and "Dulux.™

SUMMARY AND CONCLUSTIONS

The moisture content of samples of materisl from
B-§6-D, lot 15833 was varied. Moisture determinztions were made by the
toluene distilleation method. A tendency toward increased depth aend
bleekness in lacquer with decreasing moisture content wes noteds, Below
a certain moisture content (sbout 4,5%) there was 2 pronounced tendency
for the formation of a clean bluish cast in the lacquer masstone.
Materisl testing Vv.s. deep and black to deep and black vs standard was
obtained with moisture contents from 4.6 to 8.9%.

Under intense illuminetion these variations show up as
e trend from s brownish through a purplish to a bluish hue with decressing
moisture content.

In "Dulux" the tendency was towards incressing redness
of messtone with decressing moisture content. At high moisture contents
greenness was obsenred by dirtiness. This dirtiness was an intensification
of a varistion from stendard which was noted in all samples of the batech
studisd. Mmterial testing veves. green vs standsrd was obtained with a
moisture content of 7,2 percent and testing v.v.s.red with 6.6 percent.,

EXPERIMENTAL DETAILS

See notebook #3%63, pp. L06=-107,

Exp. Trestment Moisture "Dulux" Resading Laequor Reading
Method Period_ _ Content vs_standard ¥s standard
B A 47 hrs. 2.3% red bleck (bluish)
D A 23 © 3,0 red black (bluish)
(o] A 7 " 4.3 red black (bluish)
B A 4 v 306 red black (bluish)
A B - 6.6 VeV.SsTred,v.s. deep and black
dirty
F c 2 hrse. - 742 vV.ves.green,v.s, s.deep & black
dirty
G c 4-1/2 hrs. 7.2 v.vV.S.green,v.s. S.deep & black
. ) dirty
I c 21 hrs. 8,9 dull Vves.deep & black
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N A 4 hrs, 2.6% very red deep and black
M D 4 v 4.6 red s.deep & black
L b 2 4.7 red s. deep & black
K D 1 i 5.3 red s, Geep & black
J B - 6.7 VeB.rTed & dirty s.deep & black

0 ] 4 hrse 8.6 dull s.deep & blseeck
P c g8 ° 8.8 dull VesSedeep & blaek

Order of blueness in lscguer under intense illumination -
lesst blue, I, G, ¥, A, B, C, E, D, blusst,
least blue, P, 0. K, Ko L. M, N, blueSt.

dried at lBOOF in Research Lab. steam oven.

ssmpled from barrel & immediately canned. ‘

heated over water in desiceator at 140°F in #2 Lab. oven.
dried at 140°F in #2 Leb. oven,

110

(w i Ruv o
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Bw140~D - MOISTURE STUDY

. . 2/
SUBMITTED BY: / L ﬁéjj*’( - FILE: M
.. APPROVED BY: - /My” el DATE: NOVEMBER 1935

INTRODUCTION

; Two series of experiments were conduected in $the
laboratory to determine the connection between the moisture content
of B-140~D gnd its in lacquer end "Dulux.™

MMaS sten

SUMMARY AND CONCLUSIONS

The moisture content of samples of this color was
varied. Moisture determination were made by the toluene distillstion
method. In one series meterial from lot 15879 was used; in the second,
mgterisl from 1ot 14766.

yrened When the lscquer pansls made from these s=mples were
regoiwed under intense 1llumination, the varistion in hue wes found
to be more important gnd more essily observed than the varistion in
depth, The trend of lacquer masstone was found to run from a brownish
through =z purplish to s bluish tone (the last for low moisture contents).
These chenges in hue complicsted the sstimetion of color saturstion,
The tendency towarft increasing blueness with decressing molsture content
becomes most pronounced for moisture contents slightly sbove 5§ percent.

As read under the usual illumination there is s
vendency for decreasing depth with decreasing moisture content, the
depth falling off most sharply at moisture contents slightly above
5 percent snd increasing slightly for further decremses in moisture
cortent. Meterial testing v.s. deep and black tc deep and blsck vs
stendard was obtained with moisture contents from 7.4 to 14,8 percent.
F¥o materisl wes oOblained testing red vs standard under tlhe ususl
illuminations

The trend of masstone in "Dulux" was towerd ineressing
greenness with increasing moisture content. For very low moisture
contents the masstone passes through dirtiness to paleness, dullness
and grittiness. Material testing v.ve.s, green in "Dulux™ wes obiained
with moisture contents from 9,9 to 11.2%, testing v.s.green from 12.4
to 12.6%, end testing v.v.s. red at 10.2%.
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EXPERIMENTAL DETAILS
See notebook 363, ppd 109=111.

Expe Treatment Moisture "Dulux" Reading Lacquer Reading

Method Period Content vs Standsrd vs Standaré
D A 23 hrs. 338% pale,dull, gritty v.s.lt, v.s.blue
c A 6-1/2" 3.9 pale, dull, gritty ve.s.lt, ves.blue
B A 3 " 5.0 pale, dull, gritty s.lt. s.blue
A B - 10.2 VeVs8,red & dirty vs.s.deep & black
B C 2 hrs. 11,0 VeV, Segreen s.deep & black
F c 4-1/2" 12,4 V.S.green s.deep & black
G c 8 o 12.6 VeS.green ’ s.deep & black
H C 23 14.8 BegTaEh s.deep & bleck
M D 30" 7.4% ves.diriy* deep & dlack
L D 2 8.0 v.s.dirty deep & bleck
K D in 10,0 V.VeS« green deep & black
T D 1/2 9.8 VeV.s.green *  deep & blsck
1 B w 124 VeSegreen desp & black

3

Glos8S = VeV,.8. lOW,

Order of increasing blueness in lacquer under intense
illumingtion -

least blue: H, ¥ and C, B, &, B, ¢ and D, bluest,
least blues: I, F & K, 1, ﬁ,' bluest,

Method of treatment:

heated at 180C°F in Resesrch Leboratory stesm oven
gempled from barrel & immediately canned.

heated in desiceator over water at 140°F in #2 Lab. oven,
heated in #2 lab. oven at 140°F,

OUQuwk
LI
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MA'RON N RT-219-8 AND RT-297-D ol PR

SUBMITTED BY: W FILE: MBS MAROONS™—
APPROVED BY: TR e DATE: NOVEMBER 1935,
INTRODUGTION

In view of Psrlin's anxiety over the observation
that several batches of RT-297-D had shown "blooming" on aged lacquer
panels, and because of the known bad behavior of RT-219~D in this
respect, it was decided to attempt to develop formulas for RT-219-D
and RT-287-U which would be free from "blooming" tendencies.

SUMMARY AND CONCIUSIONS

Pgrlin has expressed & belief that the light Maroon
Toner, RT-219~-D, would prcbably be in demand by the gutomotive trade at
some time in the future and thet, therefore, some mttention should be
given to the problem of meking HT-219-D non-blooming. Consequently
this problem was started in the lgboratory with s view towards decressing
to a minimum, or sliminating entirely, the free Naphthanil BS from
RT=219-D, since it has been shown that this ingredient is the materisl
which "blooms®™ to the surfsce of lscquer panslse.

The question of sn asccelerated and relishle test for
"plooming" was given some consideration. Lacquer psnels were prepared
in varbour ways, including spraying and pouring, sir drying of the
seversl coats, drying at 60°C and drying in e humidified atmosphere.
None of these methods proved to be & satiafactory sccelersted test. Only
in cases where the N.B.S. content was extremely high did "bloom™ develop
in a few days. ’

In view of the abovel it was decided %o concentrate
on the elimination of fres N.B.S. from the finasl pisment and the
development of a satisfactory test for N.B.S. in & pigmeny). It was fognd
that DioxfBn (Cerbide and Carbon Chemical} was a good solvent for N.B.S.,
and that small smounis were effective in assisting solution of N,B.S.
in csustie sodas. I% was slso shown, when a solution of N.B.§. snd B.0.N.
(in NaOH) wes acidified with ascetic acid, that the B.0.N. remained in
solution while the W.B.5. wss precipitated, From these observations a
seml-quentitative method was developed for determining the amount of N.B.S,.
in a2 maroon pigment. Briefly it consists in treating a powdered pigment
with a solution conteining csustic sode and Dioxgn. The filtrate from
the mixture is ascidified with acetic acid and the resulting precipitate
{N.B.S.) 1s filtered and weighed.

While on the subject of tests snd analyses it should
be mentioned that in a previous report it wes erroneously stated that
N.BeS., wupon heating between 1100 and 1900C, was decomposed into meta-
ni®P®gniline (M.N.A.) and betaoxy nsphthoic scid (BON) and thst the M.N.A.
sublimed off as yellow c¢rystals, It has been found that purified N.B.S.
does not swublime or give off sublimrtion products when hested to 180°C,
The esrly er roneous observations was bassed on tests made on impure N.B.S.
which conteinmmss# sppreciable smounts of both B.O.N. and M.N.A.
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The use of Dioxan allows very rapid end complete
solution of N.B.S. in a 1% ceustic soda solution at room tempersture,
thus producing very little hydrolysis. Couplings of RT-219-D made
with the assistence of Dioxen and by using purified N.B.S. were brighter
ant Better in lacquer bleeding than RT-399-D. From these results it
seems probable that the coupling from MNPT - N.B.S., is inherently
non-bleeding in lsequer dbut thet the sase with whioch N.B.S8. is hydrolyzed
is responsible for the slight bleed obtained (M.N.,P.T - B,OJN.}.2

An experiment on reduction in the smount of N.B.S.
in the coupling, showsed that it was possible %o reduce the smount from
35 & to 29 g per O.l mol coupling and still apparently obtain satis-
factory coupling. The final pigment still showed a test for excess
KH.B.Ss A caustic soda {Clayton Yellow) treatment of the slurry at
about 50°C prior to filtration practicslly eliminated sll of the excess
N.B.S. Lacquer grinds confirmed previous conclusions that the extent
of the "bloom" is proportionsl to the smount of free N.B.S. in the
pigment. The pigments which contain larger amounts of H.B.S. showed
"ploom” after z few daye, while those with lesser smounts required
a lerger time %o develop "blooming.” It is hoped thst those pigments
which contein practically no free N.B.S. will never develop "blooming."

As a supplement to the above experiment on reduction
in the smount of N.B.S., half of sach of the sbove slurries was
treated with scetic acid to determine the effect on "bloom" of N.B.S.
present /88 the free hydroxy compound as well as the soda salt.

4 saemple of RT-219-D which contasins no free N.B.S. as
well as controls conteining sbout 7% of N.B.S. present as the free
hydroxy end as the sods salt will be submitted to PuPont Philsdelphia for
"Dulux® durability tests. I% is belisved thet possibly the free
¥.,B.S, in the RT-219-D and RT-297-D might be influencing the dursbility
of these Msroons in "Dulux."”

EXPERIMENT AL DETAILS
Notebook No. 419.
Series 419-27 investigated various methods of pre-

pering lacquer panels with a view towards finding an accelerated test
for blooming. ’

Variocus methods, sueh as alr drying of eaech coat
{pour~-out) for 5 minutes and 30 minutes, air drying in a humidified
atmosphere, and drying =t 60°C, were tried, but no bloom was obtained
asfter g period of sbout three weeks even in the case of a Msroon to
which N.B.S. was added in the grind.

Series 419-28 was a comparison of verious methods of
dissolving K.B.S. in formuls RT-219-D; as wsll as an attempt to
extract free N.B.S. from the pigment in slurry form.

The methods of dissolving N.B.5, included (A) the
RT-287-D (boiling) procedwe, (B) the RT-399=~D (90°C) method and (C)
a room tempersture solution with the aid of Dioxem as a wetting agent.
In the latter case, solution of N.,B.S. takes place reasdily and
completely in a dilute csustic soda solution.
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Lacquer bleeds deoreased from 4 to €, brighiness
increased from A to G, yield increased from A to G, After three
weeks it seemed thet bloom was appesring in ¢, slightly in B and
absent in A, These facts are probably explained as follows: the
amount of hydrolysis of N,B,8. was deoreased from 4 to ¢, thereby
resulting in lowerclaequer bleed {less M.N.P.T, - B,V N, formation)
and in more excess N,B.S. which would inecrease the yield corresponde
ingly and casuse blooming.

Addition of ceaustic soda to the siurry at the end
of coupling dissolved some of the excess .B.S. which was precipitated
from the filtrate and identified. Lacyguer panels on these Maroons
did not bloom after three wesks,

S8eries 419-280 reduced the smount of N,B.S, in the
coupling from 17,5 &, %o 14.5 g per 0,05 mol M.N.P,T.

Apparently the coupling was ecomplete in all cssesgs
The ylelds decressed in proportion to the decrease in N.B,Y, and the
blooming was apparently in aceordence with the smount of N¥,B.S. in
the pigment. After four days, A, which contained the greatest excess
of NeBoS., showed a distinct bloom; within two weeks, B and ¢ showed

ey

it

slight bloom; D (whieh contains a slight smount of free N.B,8.) has not

developed a bloom as yet. Half of D was treated in slurry form (D-1)
at 500C with caustic soda and filtered. This pigment (D-l) does not
contain free N.,B.S, according to qualitative tests, :

: eries 419-30 & 32 were preparations of ssmples of
RT-219~D, for "Dulux" durability purposes, which contained free N,B.S.
present as the sodium salt and as the free hydroxy compound snd a
ssmple practically free from excess NiB.S. ,

' Series 419~31 was a study of the effect of varying
smounts of N,B,S. on blooming present as the sodium sglt and as the
free hydroxy eompound.

According to semi-quantitative analyses, the sabove

ssmples varied from 4.5% toc O N.BsS. The lacyuer penels will be
watched earefully for blooming. .

DUP050316498




) 352397  ¢sT
PIGMENT COLOR RESEARGH REPORT
MARGON TONER RT-399-D

Ne g Rl T A

SUBMITTED BY: € Je FILE: NBS-JROOHS

" APPROVED BY: / (Aadppetic DATE: NOVEMBER- 1935
INTRODUCTION

1.,

|
i

?
!
i
H
%
H

One batch was made in the plant under Development Section super-
vision using lots 8 and 9 of Naphthanil BS purified, pre-shimment
samples of which had given satisfactory result?in the Raw Material
Testing laboratory. .

SUMMARY & CONCIUSIONS

This batch was made to check the standard formmla RT-399-D,
K-7782, except that no Pigment Green B was added for shading. The
standard process worked quite smoothly, a satisfactory NBS solution
being secured with standard conditions using the purified NBS; this
was not possible previously, using the special lot of NBS {lot 308).
(In the case of this special lot it was found necessary to increase
the concentration of caustic soda in the original NBS solution which
is §onsidered undesirable when attempting to produce low-bleed mater~
ial). ‘

The lacquer bleed on the bateh made this month was undesirable,
the bleed being as bad, if not worse, than any batch of RT-399-D made
in the plant heretofor. Otherwise. the product was gsatisfactory, teste
ing v.s. light, bright in lacquer vs. RT-399-D standard. This type
material gives standard RT-399-D when shaded with dark brown shading
batches containing Pigment Green B provided bleed is satisfactory.
There is only about 5 1lbs. more of the purified NBS available, so that
no test can be made in the Semi-Works to check this result.

Serious development work cannot be done until a reasonably largg.
amount of intermediate (i 1000 lbz.) is supplied to us by the Dyeworks.

TRATE A SONGLIFIONS

This substandard bateh has been transferred to RT~297-D sub-
standard stock and as such is easily shadable. : .

Results are tabulated in Table I.
EXPERINENTAL DETAIIS X.B., 473, page 54

NBS Rubout Results Lacquer Results Yld. Note
Batch Formula Lot Amt, vws, RT-389-D Std, vs. RT-399-D Std. Est Lump

48348 Check std. 8 1p3 89.dk,¥s bri-vs str V.C.:ivs 1li,brt- 455 418

formula & yel bleed worss KBS

K-7782. No 2 172 -vvs str - s.yel. Grind: vs 1t,brt- solu~-

Pigment Green bleed worse tion
satisfactor
with std.
procedure.
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SUBMITTED BY: o FILE: RIGHENE-RYBINE-G~
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INTRODUCTION

The problem of preparing a lake of Pigment Hubine G
was completed in the laboratory this month., &£ Tormula and sample were
set up as K-8082,

SUMMARY AND CONCLUSIONS

In the September report, mention was mede of the discovery
that increase in the amount of sods ash in the aluming hydrate bass
diminished the difference (by rubout) between the slurry mixed lske and
the corresponding dry nmix., However, it was found that beyond a 30:21
ratio (on an "es is" alum to soda ash basis), no appreciable effect was
obtained, and that the product was still somewhat dark and muddy in mgsstone,
blue and dirty in tint compared with a dry midk,.

It was further shown that the use of a large excess of
strontium in the precipitation of the toner in addition to the use of a
30: 21 slumina hydrate gave a lske which matched a corresponding dry mix.

This lske, K-8082, was evaluated in printing ink versus
a corresponding lake eontaining a reguler 30:15 alumine hydrete and versus
corresponding dry mixes, The results showdd all to be satisfactory in
the general printing ink properties including livering. In proof prints
81l were practically equal to each other, However, by rubout, the lake
containing the 30:15 base showed considerable difference compared with the
dry mix, in fsvor of the dry mix., In the case of the 30:21 hydrzte
product, only s slight difference was noticeable by rubout.

K-8082 contains spproximstely 46% strontium toner, 24%
barium sulphate and 30% alumina hydrate., Compared with RTw359«D, it is
lighter in messtone, higher in printing tone finish, distinctly less
bronzy, sbout 54% weaker snd about equel in tint,

Although the results show that there is epparently no
advantage in K~-8082 over a dry mix of RT-359~D and the proper extender,
it would seem advisable %o inedude in our line of colors a lske of
Pigment Rubine G corresponding to the lskes of Lithol Kubine ({RM~237«D)
and of Permanment Red 2B (K-7909). (See page 1-A).

EXPERIMENTAL DETAILS

Fotebook No, 463,

Series 463-33 studied the effeet of decreasing the
amount of alumina hydrate in Pigment Hubine G lske from 55% to 15%; also
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- The other experimemts, which were found to be without
merit in eliminating the resetion between the alumine hydrste snd the
strontium tomer in slurry form, included:

preparation of hydrate from alumins chloride:
treatment of the tonsr slurry with zinc oxide;
reverse striking of the dye solubioneinto strontium;

The reverse strike resuited in a very dark masstone,
bronzeless printing tome, blue tint and slightly inferior lightfastness.

It was also demonstrated that the extended color exhibited
the seme property of absorbing moisture as the strontium toner, with an
accompanying tinetorial change. Consequently the lake, E«8082, should
be dried in = humidified stmosphere similar to the toner.
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effeet of aluminum chloride base; and the effedt of tBesting the
strontium toner slurry with zinc oxide; and the effect of using a
large excess of strontium in the strikeo

The use of a large excess of strontium in the strike together
with a 30:21 hydrate gave practically the ssme result as s 4ry mix.
All of the other experiments gave darker, browner masstones, with bluer
tintse

Series 463-34 was a check run on 463-33E {large excess
strontlum - 30:21 nyarate) and a comparison of this lske with one
prepsred exasctly like it except for a 30:15 hydrate hases

The previous results were confirmed. It was also shown that
these lskes behave similsrly to the strontium toner with regard to
absorbing moisture end changing tinctorially from derk -~ blue to
light~yellow colors,

Serics 46335 were preparations of sampleé of a1 toner, lakes
conteining gloss white bases and dry besses for »urposes of evalusting
in printing ink.

The results showed very little differences according to proof
prints, livering, etc, between the dry mixes end the slurry mixed
products.

Series 463-36-37 tried weverse striking of the dye into the
strontium; 2150 effect of varying the elum-soda ash ratio from 30:8%
to 30:25.

Reverse striking gsve & very dark, blue tint product with
slightly inferior lightfastness.

No sdvaentages were obtained by the usa of more alkaline bases.
Series 465«58 was the preparation of a lared sample of

463~35C (46% Pohsl, 24% blanc fTixe, 30% alumine hydrste) which was
designated as K«8082.

DUP050316502
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INTRODUCT ION

Work wzs resumed on ths vet dye problem this month with
the main objeet of preparing lskes of Ponsol Blues GZ, GL, BCS, snd
Ponsol Violet AR for durability testing in "Dulux" snd in "Duco."

) These lskes habe been prepared snd hesve been set up as
K-8059 to 8066 inclusive.

SUMMARY 2ZND CONCLUSIOCNS

In 2 previous report which covered the evaluastion of
several vat dyes for pigment use, it was mentioned that the most
promising dyes of those tested were Ponsol Blue GL, Ponsol Blue BCS and
Pongol Violet AR, Therefore, lakes were prepared this month from these
dyes both on alumine hydrste and on blanc fixe, Similar lakes from
Ponsol Blue GZ were also included for control purposes, These lakes
were prepared primarily for "Dulux" durability tests but they will be
submitted to Psrlin for "Duco” exposure tests as well.

The blanc fixe lakes were included because recent "Dulux®
exposure tests have shown indications of slightly better film durability
in the case of Kentucky's Century Blue, which is known to bé a blene fixe
extension of a Ponsol Blue,

The use of blane fixe eslone did not coagulste the veil
dye suspension completely, so it was found nscessary to employ small
amounts of slumina hydraste in addition to the blanc fixe,

The following is a description of the lakes:

Composition

K«lo, TLab, Nos Dye A.M.*% Blgne Fixe Alumina Hydrate
K~805¢ 470-21A Ponsol Blue GZ 13 77 10

K-8060 1 21B " " GZ 13,5 - 86,5

K~-8061 n  21C R " GL © 13.5 76,5 10,0

K-8082 21D n " GL 14 ) 86,0

K«8063 % 218 " " BGCS 12,5 73.7 13:8

K+8064 v 21F " " BCS 13.5 - 86.5

K-8065 " 211G " Violet AR 13,0 77 10

KE-B8066 * 21H " i " 13.5 ~ 86.5

* 4. M, = Aniline Matter or dy=stuff content,

The Ponsol Blue GL laeke is very closs tinctorially to
BP~121~D (from Ponsol Blue GZ), and according %o ferdecmeter tests is
equally =as fast., The GL dye costs about half as much as GZ. The lakes,
K-80681 2nd K-8082, should therefore prove to be interesting substitutes
for the present BP~121-D, The BCS lakes are redder in tint than GL and

~
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cost about the ssme. In light fastness BCS is ‘about ecual to GZ and

GL, The leskes, K«8063 and K-8064 should be veluable for mastching
redder shsdes, as will be seen later. The Ponsol Violet AR lakes sre
fistinetly violet in shade but the dye is about as expensive as GZ

end its light fastness is not the equel of the GZ type. However,
K~8065 snd K-8066 might prove beneficisl where very red shasdes are
desired. '

DuPont Philsdelphia is now using mixtures of BP-1l21l-D
(from Ponscl Blue GZ), B-1l1l1-D {Prussian Blue, B¥-~98«D {(P.T.4. Toner of
Crystal Violet), Ti02 and Timinox for mstching Ultremsrine Blue shades,
Their Special Sign Blue snamels, BDR 87731 and BDR 87745, are made
up from such mixtures and are only spproximaste metchées for Ultramsrine
Blue, lacking in brillisnce snd clesnness, We were able to mateh BDR 87731
with K~B8064 (Ponsol Blue GLY and white; as s matter of faet the vat dye
combination is clesner snd distinetly superior in light fsstness,

BDR-87731 Match
BP=121aD « 71.3% K~-8064 - 94%
B=111-D =~ 7.8 7i0 ~ 3,6%
BTwg2eD = 7,6 Tim®nox - 2.4
TiO2 - 8.1
Timbnox - 5.8

In the case of BDR=»87745 (redder shsde), it was not
possible to obtain s good mateh with vat dye laskes alone, Ponsol Violet 4R
was too dirty. Ponsol Blue BCS was not red encughs However, a fair
match may be obtained with a mixture of K-8064 (BCS), K-8066 {(AR) and
whites A good maetch mey be arrived at by substituting K-8064 (BCS) for
B P«121-D, which allows the use of much less BT-@2-Y and consequently
better light fasstness.

For example =

BDR-87745 , Match
BP-121-D - 53,6% K-8064 -80%
BT«g92=D « 27,7 % BT~-92~D - 10%
Ti02 - 9.4 % ™0 - 5%
Timinox « 10.3 & Timfnox - 5%

The sbove information will be submitted to Philsdelphia
for their use.

EXPERTMENT AL DETAILS

Notebook No. 470 = pp. 72«91 inecl.
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INTRODUCTION

The problem of developing a dry Pigment Gremn B
iake for peper costing was given consideration this month.

SUMMARY AND CONCLUSIONS

The superior strength, yellowness and clesmess of
GL-407~D over GT-68-P by the papesr dyeing test is likewise exhibited
by the easein brushout test,

The preparation of a lake, by adéing e base (barytes~
hydrste) to s slurry of rosin sosp treated GT-68-P, salting, filtering
and drying, was unsatisfadtory from the standpoint of wetting with
water. Likewise, the use of GL-407-D in the sbove procedure, was
unsatisfactory. Increasing the smount of rosin soap in the lske improved
the wetting with water but did not inmprove the dispersion,

A simple dry mix of GL-407~D, bsrytes aznd hydrate
gave very good wetting and good dispersion by the brushout test; &
corresponding wet mix which was dried without filtration, was very
unsatisfactory in dispersion., It wes belieged that the wettine and
reérying of the GL-407-lU was responsible for the poor results in water
dispersion, Accordingly the method of adding the base to the pulp of
GL-407-D before drying, was tried and satisfactory results were obtained.

Howsver, when the amount of hydrate was increased to
gorrespond to that employed in the RE-325~D base, poor dispersion wss
agsin obtained. It is believed, now, that the reaction between the
alkaline rosin sosp in OL-407-D and the hydrate is responsible for the
poor results. This point will be checked in future studiles,

In an attempt to ohtain a more satisfactory full
strength brushout color, china clay was substituted in vsrious smounts
for barytes in the bsrytes-hydrste mixture. It was found that g
combinstion of clay and hydrate in the ratio of about 6:1, gave a
gatisfactory color with respeet to depth on o full strength brushout.
This method 488-20F, will be used in future studies on suitable methods
for preparing this lake which consists approximately of 10% P.CG.B, 10%
sodium rosinate, 10% hydrate and 70% clay. This lgke, by dry mixing of
the hydrate =nd clay with GL-407-D, zives sstisfsctory brushout results,
but its dry appearance is very undesirsble,

*"Ti~2ar" was Tound to decrssse the strength con-
sidersbly compared with clay.

It was interesting to observe thet the addition of
rosin size to GT-68-F prior to dispersing in casein solution, gave
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results which spproximated those from GL-407-D, Rosin size hsd the
effect of increasing the strength, ‘sl1ghtlyﬁmaking Tthe tint yvellower
snd cleaner. /

EXPERTMENTAL DETATLS

Rotebook No., 482,

Series 482-20 were preparations of 5, 10, 15%
Pigment Green B Lskes on barytes snd hydrate followinn method 482188
{rosin so=2p treated GT-68-P added to base snd then sslted).

These lakes were poor in water wetting =nd gave poor
dispersion by brushoutse.

Series 482-~21 1increased the rosin soap content of 482-20-B
{10% lske); also tried preparation of a lske starting from GL-407-D, .

All were poor in dispersion by brushout test.

Seriecs 482-~232 compered dry mixing of G&~~-40%7-D, berytes
and hydrate with wet mixing followsed by drying without flltration¢

The dry mix gave very good sirength by brushout; the wet
wmix gave poor disversion. In dry eppearance, the dry mix wes very
uns=tisgfactory. .

Bifjes 48223, TIn this experimeut it was found thet
addition of barytes and hydrate to the pulp of GL-40%7-D before drying
geve satisfactory dispersion by brushout, in fact egusl 10 a dry mix.

Series 482+24. Trisd decressing the Pigment Ureen B
content with a corresponding decrense in rosin sogp.

Poor wetting and poor dispersion {by brushout test)
resulted. The full strength brushouts were =211 too dsrk and non-
uniform in color.

Series 483-25 substituted china clay for barytes in 482«23C
also substituted "Ti-Bsr" tor barytesa In these lskes s 6:1 ratio of
barytes to hydrste was used s in the RE-325-D bsse,

The lake containing Clay and Hydrate gave a sstis-
factory full strength brushout with re=pect to depth. "Ti-Bar" gave
decreased strength. The clsy and hydrsate leke, however, did not squal
the strength of the corresponding dry mix. This was probasbly due to
the highey smount of hydrate used than voreviously.
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PIGMENT GREEN B PULP, GT-68-P
AR3.7/
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INTRODUCTION

Production on GT-68-P in the plant was continued under Develop-

" ment Section supervision. Four batches were made to build up a stock

of 1500 1b. dry for rubber. All remaining stock of both rubber and
paper material has been shipped to fill existing orders. A pressing
study was made in the Semi-Works in an effort to find means of increas-
ing the dry content on the pulp.

SUMMARY & CONCLUSIONS

A1l four batches made during the month were made to check Lot
41873, the paper standard. This formula has consistently given satis~
factory material for both paper and rubber.

All four batches were satisfactory in both paper and rubber on
the basis of tests in the Krebs laboratory. Samples have been farwarded
to the Paper laboratory for their test in order to make the material
svzilable for either paper or rubber stock as required.

The problem of increasing the dry content of the pulp has been
solved by using the steam pump when washing the pressed color rather
than using only the ordinary water pressure. This causes an apparent
loss of color at the start of the wash., but final yisld is improved as
handling losses are decreased when a firmer pulp is secured. It may bhe
noted that it has been deemed advisable to revert to the use of 40 cakes
in the 30 x 1" press as explained in last month's report.

Yields on these four batches showed a considerable improvement
over those secured in the past two or three months. A yield averaging
96-1/2% of estimate was secured as compared with 91% and 93%, the aver-
age yields of previous months production.

Loss of yield on re-working in the Straub-mill on this month's
production was lower than average, bei ng about 1-1/2% average-loss for
the four batches, The average loss for the previous six months (May to
October) was approximately 2.3%, the losses varying between 1/2% in May
t0 4% in June. The probable explanation for this seemingly considerable
grinding loss in June is the faulty dry content resulis on the original
pulp due to lack of uniformity of the pulp coming from the press. The
same reason can be given for the extremely low loss In May. On checking
the final yield resulis on the production for these two months, they were
found to be equal to each other and to the over-all averzge yield on this
color (96% of estimate). These results would seem to prove the above
point.

A pressing study run in the Semi-Works using plant slurry gave
interesting results. A control pressed in the manner that had given as

high as 35% pulp with Semi-Works batches of GT-68-P gave the low percen-

tage dry content of 25.8%,Which checks plant resulis using the same
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pressing method (graviiy pressing, washed under ordinary water pressure).
Preating the slurry before pressing with 5% (based on dry pigment pre-
gent) of Turkey Red 0il gave a firmer pulp with a higher dry eontent,27%.
Yield on the second bateh was considerably higher than the first, show-
ing a 10% increase. As considerable care was exercised in splitting

the slurry when pressing, this inereased yield is probably die to lower
handling losses with the firmer pulp. These two experimental batches
when tested in paper on an equal toner basis gave practically equal re~
sults.

Shipments have been large this month, a total of 1617# dry baving
been shipped for rubber and 4150# pulp (1049# dry) shipped for paper.

Production results are tabulated in Table I, shipments in Table II,
and the Semi=-Works pressing study in Table III.

EXPER IMENTAL DETAILS N.B. 473, pages 97-100

DUP050316508
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TABLE II
GT-68-P_SHIPMENTS

Paper
Rubher Test Test Dispo~ Weisht shipped and
Lot Composition yS. 13926 ¥s5.41873 sition destination
43799 - OK- vvs bl 15% weak OK rubber 1236# at 25.8% =
& clean NG paper 319% dry. Shipped
for rubber.

44332 - ¥vs str- OK v.weak » 1459 at 25,1% =
366# dry. Shipped
for rubber

44521 -- OK- vs bl =~ ® w 1338 at 26.1% =
350# dry. Shipped
for rubber,

44547 - s.wk,s.drty v.dirty accepted 984 at 25.1% =

rubber. 2484 dry. Shipped
NG paper for rubber,
44916 -- OK- OK weak OK rubber 1434 at 23.1% =
NG paper 331# dry. Shipped
for rubber
45333 - vvs wk,0K 5% wk- OK Tubber 1387 at 24.6% =
s.drty OK paper  341# dry. Shipped
for paper.

45379 -- CK - CK 8% wk w 1507 at 24.6% =

vs drty 371# dry. Shipped
for paper.

15415 44999 leaf filter- o 5% wk- OK " 1329 at 25.15% =

ed to raise dry
content.

334# dry. Shippe
for paper,
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PIGMENT COLOR RESEARCH REPORT

FLUSHED PTA PIGMENTS .

re/
SUBMITTED BY: X.€- Bund.h FILE: REGMENTSIN-UIL

APFROVED BY: et DATE: NOVEMBER- 1935
INTRODUCTION o

Investigation of the flushing of PTA pigments has been started
with special emphasis on a careful comparison of flushed inks with
thoge made by grinding dry colors. An atiempt was made to apply the
*pellet® technique to phosphotungstic acid pigments.

SUMMARY & CONCLUSIONS

As a result of considerable work, = method has heendeveloped
whereby inks can be made from pigment pulps, substantially identieal
in percentage composition with those from a dry color control. W¥hile
not absolutely quantitative, the procedure has been perfected suffi-
ciently to a point where the uncertainty with respect to composition
is of the same order as the precision of the tinting method, Thiws
work has shown very definitely that in the case of the pigments lnves-
tigated to date, RT-329-D, BT-100~D and BT-125-D, flushing on the ink
mill gives no improvement in strength. While slight differences in
consistency and flow have heen noted, in view of the inadequacy of the
testing methods, their significance may be doubtful.

The “"pellet® technique, i.e. stirring the pigment slurry with
the vehicle to give smzll granmles of ink, has been studied in the
attempt to prepare flushed inks of PTA pigments analéagous to those
made from Lithol Red. While partly successful, it is evident that the
methed is not egqually applicable to all types of coler and may in fact,
only be practical with those like Lithol Red which flush very easily.

In view of the importance of these conclusions, the evidence on
which they are based is outlined in considerable detail below-

REVIEW OF FREVIOUS WORK

Previous work on flushing of PTA pigments

Since the decision was reached to exhaustively investigate this
problem, a complete survey was made of the experimental work that has
been carried out in these lgboratories. The immediate effeg¢t of treat-
ing these pigments with oil as recorded in the various experimental
notebooks is surmarized in Table I. .

1t appears that the following conclusions are justified although
they may be subjected to revision upon completion of further experi-
mentzl investigations:

1. When treated with a vegetable oil, either on the ink mill
or with = spatula on a glass plate, the PTA pigment tramnsfers from
the water phase to the o0il phase but this flushing operation is not
complete as the flushed water still contains some of the pigment.

DUP050316511
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2. Upon stirring with oil, PTA pigments may form small pellets
which, however, on long stirring coalesce to gobs of fluid ink. This
transfer to the oil phase is not uniform or complete at room tempera-

. ture as there is some pigment still weﬂby water even after long stir-
ring and seme of the ink is abnormally high in oil content.

. 3. If egual weights of pigment (in slurry form) and oil are
passed thru the colloid mill, an ink is formed which tends to gum up

. the mill, This tendency can be minimized by adding the oil in small
portions but some ink coheres to the mill making cleaning very giffi-
culs.

In regard to evaluation of the inks produced prior to the pre-
gent investigation, no definite conclusions can be drawn as to the
relative advantages of flushed and dry control PTA pigment inks be-
cause of the fact that these previous experiments were not run. in du~
plicate snd no one was sure of the actual pigment content, Indications
were that the flushed inks showed some improvements in physical proper-
ties such as flow and texture. As far as strength is concerned, the
evidence was not at all conclusive since some experimental flushed inks
exhibited greater ans Some less strength than the corresponding dry
control inks, while in many of the experiments the inks have never been
evaluated. In the future, all experiments will be run in duplicate and
no conclusions will be drawn unless the duplicate experiments check
one another.

REVIEW OF EXPERIMENTAL WORK

Rather than make an attempt to evaluate these inks that had been
standing on the shelves, the decision was reached to semi-quantitatively
evaluate RT-329-D, BT-100-D, BT-122-D, BT-125-D agnd GT-347-D. Samples
(press cake and dry ground color) of the other PTA pigments that are
produced in the plant and semi-works are being saved in case the resulis
obtained are promising enough to evaluate then.

Pending the standardization of a reliable method for the analysis
of inks, it is imperative to limit the accuracy of the experimental
techunique so that the maximum error im the pigment:oll ratio of the
finighed ink is known. R technique has besn developed in which the max-
imum total percentage experimental error in the pigment:o0il ratio is
1.5%. The probable error should be approximately half of the maximum
total error, This technique is described in the following procedure
in minute detail so as to avoid future confusion,.

Detailed Procedure for preparing comparable flushed and dry control inks.

Watch glasges are tared to the nearest 0.05g. Plant press cake
is mixed thoroughly on the glass plate and 100 + 0.05 g. samples are
rapidly weighed on the tared watch glasses. The "AY samples are spread
out on the watch glasses and are dried to constant weight (24 hours is
usually safficient) in the electric oven (140°F). The “B* samples are
stored overnight in a desiccator over water. The proper unumber and size
of empty ink cans are weighed to the nearest 0.l g.

|
|
3
g
!
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Before grinding the inks on the mill, a preliminary sample is
run over the mill in order to coat the rolls and apron with the same x
amount of ink that will be left at the end of the experiment. To each '
of the "A™ samples (dried lumps on watch glass) is added an egual weight !
{(+ 0.05 g.) of Carter's #0 regular varnish and mixed well with & spa-
tula on the watch glass, pulverizing as much as possible without losing |
any color or oil and transferring completely onto the back rolls of ;
the mill, Do not grasp the rim of the watch glass during this opegration |
as it may break., Weigh the watch glass in order to be ceritain that no
excessive gmount of color or oil is left upon it, Adjust the tempera- |
ture of the water running thru the mill to 160 +5 °F. Adjust the tight-
ness of the rolls to a definite setting which is duplicated throughout \
the whole experiment except when the water is being flushed out of and |
evaporated from the *B™ samples, when the setting of the rolls must be ﬁ
looser in order to avoid having the pulp or ink run off the edges of '
the rolls. Place a receptacle under the apron of the mill in order to
catch any ink which may d¥mp from the apron. Give the ink six passes I
over the mill watching closely to avoid extrusion of the ink over the
edge of the rolls (it may be necessary to loosen the rolls slightly
to avoid this). Scrape practically all of the ink from the apron (in-
cluding the under side of apron), guards and rolls of the mill. 1In
this operation., the personal equation affects the yield of ink tremen-
dously. ZExtreme care and patience must be observed in order to scrape
the same amount (+ 0.2 g.) off each time and after the ink is wel ghed,
one must never go back to scrape off more ink in order to increase the
yie id.

The #B®" samples only lost 1}@% of water on standing overnight in
a desiceator over water, Carter's #0 regular varnish egual to the
average weight of the "A® samples is added and mixed thoroughly with |
the pulp. The rest of the procedure is the same as above except that !
the rolls are set looser during the flushing and evaporation of all of
the flushed water which usually requires 6-8 passes. During this per-
iod, it requires an experienced operator to keep the pulp and ink from
running off the edge of the rolls and it is well to practice several
times flushing the pulp before running the semi-guantitative experiment.
Some water, color and oil drop into the pan bensath the rolls and into
the receptacle beneath the apron and as completely as possible are re-
turned to the rolls. After evaporation of the water, the rolls are
tightened to the designated setting and the ink given six passes over
the mill.

Extreme care must be observed in the above procedure in order to
duplicate results. The grinding of three "A" samples and three "B®
samples should require 4-5 hours. An attempt has been made in Table II
to indicate the maximum total percentage experimental error in each of
the steps of the above procedure. See Table II.

In one case, namely that of BT-100-D, difficulty was encountered
in sampling because of the non-uniformity of the pulp. For this pig-
ment, the maximum total percentage error would probably be higher than
the above figure.

Evaluation of dry control and flushed inks

The evalustion of RT-329-D, BT=-100-D and BT-1285-D inks is summar-
ized in Table III.

DUP050316514
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PIGMENT COLOR RESEARCH REPORT
PEACOCK BLUE LAKE, BL-164-D
A RAES A
»SUBMITTED BY: dé .Dl;.%@ FILE: MISC. LAKHES-
APPROVED BY: ) @Ma‘,m" . DATE: NOVEVB
» : ER 1935
/ﬁn HC;

INTRODUCTION:

Produetion on this high finish Peacock Blue Lske has been
started in both plant and semi-works on receipt of an order for 200 1bs.
of this color from F. H. Levey. Four batches were made in the semi-~
works and one batch in the plant and the order has been satisfactorily
filled by mixes made from these batches,

SUMMARY & CONCLUSIONS :

Preliminary to starting regular production a2 five pound
sample of semi-works batch 7270, our match for C-37745, had been sent
to Levey for their test. This material was accepted and was set up
as K-7986 and finally coded BL-164-D standard. On receipt of a 200
1b. order from Levey production was started in the Semi-Works.

The first batech made in the semi=works during the month
was made to check the standard X-7986 formulation except that the amount
of dye used was incressed 10%. Du Pont Brilliant Blue E, lot 28 was
used as in the standard formula. With the advent of colder weather
and lower humidity, it wes also necessary to dry thiis material in the
controlled humidity P. & S. dryers in order to secure satisfactory tint.
A drying temperature of 1400 F with 30% humidity has been set up as
giving satisfactory results. This batch was strong, v.s. red in tint
and v.s. low in finish versus the standerd but was essily shadsble,
being consumed in a satisfactory mix with a weak sub-standard batch of
BL-151-D (a lake of the same genersl type).

Production was then shifted to the plant and a batch was made
checking the standard formulation except that it was found necesssary to
make weight on the dye used with Alphazurine Special as the satisfactory
lot (lot 28) of Brilliant Blue E was practically all consumed. The re-
sultant color was low in finish and weak in drawdown on machined paper,
altho v.s. strong in tinting strength vs, BlL-164-D standard. A lsbor-
atory drying study was made to determine the effect om the finish of
drying the product more thoroughly. No apparent improvement in finish
was secured and the tint was affected adversely.

A second batceh was then made in the semi-works to check the
stendard formulas exactly, including the use of Brilliant Blue E, lot
28 which entirely consumed this satisfactory lot of dye. This semi-
works batch showed an improvement in finish over the plant bateh but
was still considerably below standard reguirements,

A drying study was then mede in the semi-works in an effort
to discover if drying variables were responsible for the comistently
low finish material being secured. Variations in humidity and length
of time of drying were made using a formula to check the first semie-
works batch (10% increase in dye). A new lot of Brilliant Blue E, lot
31 was used in this batch. This dye gave satisfactory material in the
laboratory when tested on the BL-72-D formulation using Alphazurine as

DUPO050316568



R Genns o

s

- D -

the standard dye. None of the drying varlables used had any apparent
effect on the finish and the bateh in general seemed to be redder amd
ddrtier than previous batches. Ink mill grinds on the various seetionsg
of this drying study checked the rubout results.

A batch was then made in the Semi-Works using an ineressed
amount of soda ash in the base. The.substituents of the base were
analyzed and used on a 100% basis. Alphazurine Special dye wes used in
order to insure satisfactory tint. The resultant lake was high in
finish, strong and v.s. red versus the standard. One third of this
bateh was used to mix off one of the semi~works sub-standard batehes aad
sufficient satisfactory materisl was secured to camnlete the 200 lbs.
ordsr from Levey.

The two satisfaetory mixes secured totalled 261 1lbs. of which
200 1lbs. was sent to Levey. There is enough high finish material on
hand to blend off approximately 60 1lbhs. of sub-standerd stoek, to give
125 1bs. of satisfactory material.

Two more high Pinish batches are in process in the seml-works
and work will be continued in the plant on receipt of further orders.

Production in the Plant is tabulated Iin Table I, mixes in
Table II, and semi~-works production in Table III.
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PIGMENT COLOR RESEARCH REPORT

DISPERSED CLLY COLOR, GE~405-D

- Ve 24
SUBMITTET BY: A0S D, FIIE: WATER GOLORS
APPROVED BY: /W' DATE: NOVEMBER 1935,
INTRODUCTT GB '

Standsrdization end production of this clay color
was begun in the plant to £ill orders from Louis De Jonge. It was
necessary to vary the ratio of dyes used to obtsin proper shade and
to obtain clesn shading material, Sewen baiches were made,

SUMMARY AND CONCLUSIONS

All except two batches were readily shadesble. These
two were very dirty because of over-drying due to neglect to remove
from the dryer at the proper times. Drying in the plant dbrick dryers
appears to be sstisfactory provided these conditions are mainteined.
However; materizl dried in the Semi-Works' Freas Drger at 140°F was
slightly cleaner on brushout. A temperature of 140%F for 48 hours
is necessary,.

As in GE-363-D, complete replacement of Auramine with
Thioflavine gave a blue cleen product when dried nroperly. Most of
the meterial was made using a 50-50 mixture of the two dyes in sddition
of course to Vietorias Green,

In the plant acetic acid was sdded to the dye solution
or to the water before adding the dye to obteain clesnness, ZEither
me thod of adding the =2cid is probably satisfactory. The pH of the
finished color slurry should be 7.0 to 7.l.
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PIGMENT COLOR RESTARCH REPORT
SEMI-FORES PRODUCTION

: y : 0/
SUBMITTED BY: Z//‘W FILE; -GRe206—

APPROVED BY: DATE: NOVEMBER 1835,
ARTRODUCTION

81 batches of 17 different colors were masde Auring
November, these included 12 batches of RT-354-D, 10 batches of
RL-&OV-D 9 batches of Y-180-D, 8 betches of Y0-8003-D, snd 9 batches
of BL—164mD. ‘

RT-354-D, Mgroon Toner - Twelve batches were made $8r
production of stendard or shading msterial to help in blending S5s88.

s RT-130-P, Maroon Toner in Pulp Form -~ Two batches were
made and shipped to Parlin.

RT-7853~D, Permement Red 2B toner - One bstoch was msdse
to test & new lot of dye.

BM-7908-D, Peormsnent Hed 2B lLske - Two Batches were ms
for the same purposs,

RT-129-D, Maroon (RT-297-D) in Pulp Form - One batch
was mede for Parlin,

RAL~407-D, Barium Lithol for Kubber - Ten batches were
made in g study of the fonmula for the purpose of inereasing blueness
on rubber btest.

¥-180-D, Light Yellow - Nine batches were made on
development of a new snd improved formuls.

Y-359-D, Medium Yellow - Four bstehes were made in
continugs tion of the process study being msde on this shade.

Y-299-D;, Medium Yellow - One batch was made #n
connection with development of a lesd nitrate formuls,

¥0-34-D, Chrome Orange - Five batches were made in a
process study of this shade,

Y0-38=D, Chrome Orange - Two bstches were made in s
preliminary study of this processe.

Y0-8003-L, Molybdsted Orange - Nine bateches were made
in development of this improved product,

G-389-D, Chrome Green I - Three batches were made in
contlnuatlon of the development of a stronger product,

B7-125-D, P,T.4. %oner - One batch was made to obtain
materisl in pulp form,

de
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BL~164~D - Peacock Blue -~ Nine bgtches were made in
a atudy of the process for this new shade and to obtain material for

shipment to Levey.

BL~8@47-D, Lake for Rubber - Three batches were made
in & trial of the rubber color formula employing Victorie Blue R,

BE-114-D. Dry Dispersed Lake - one batch wes made
for production. .

: 28 grinds of dry color, 6 grinds of pulp colors and
12 mixes were made in the Research Semiaﬁorka for the plant during
November 1935,

Dry Grinds Charge Betches Lbs,
Red Toners 757 48, 6 1462
Green Bulk Lskes " ig2 6982
Blue PTA Toner " 1 50
C.P.Blues 7483 7 5381
26 13,885
Pulp Grinds Charge Batches Bbls. Lbs,
Green Toner 737-S 4 16 1449# 100%
Red w L 2 8 5584 100%
6 24 2007# 100%
Mixes Chruse Bgtehes Lbs.
Red Bulk Lakes 751-8 1 - D24
Yellow" n " 1 500
Red Toners " 2 365
Blus PTA Toners " 2 508
C.P.Yaellows 753=5 1 578
C+P. Greoens 7558 3 1510
C.P.Blues 756=S 2 245
12 41350#
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#10 BIDG., PRODUCTION REPORT FOR NOVEMBFR 1938

‘ Bateh Code Lbs. Lbse
! > Struck Packed Yield
7420 G-389=D 35 32 91.4
Y ogl BE-114-D 817 581 94,2
23 RL-407=D 69 63 81.4
23 B-66-D liquor - -
24 RT=354-D 27 27 100.0
7485 n 109 120 110.0
26 Y-180-D 31 31 100.0
a7 RL~-407-D 69 87 97.2
28 Y358 =D 97 100 103.0
29 " 20 19 95.0
7430 " 20 21 105.0
31 " 20 18 90.0
%2 RL=407-D 89 70 101.5
23 Y0=34-D 135 133 98,6
B4 " 135 130 96,3
7435 sow 135 134 99,2
%8 RT-354-D 109 120 110.0
27 RL-407-D 69 70 101.5
%8 Y0-38-D 135 131 97.1
%9 RL=-407=D 69 70 101.5
7440 BL-184-~D 90 96 106.7
41 Y0<34-D 155 131. 97,1
42 - - - -
43 RL-407 D 69 67 97.1
44 RT-554=D 109 108 99.0
7445 Y0-8003-D 30 30 100.0
48 Y=180-D 30 29 96.6
47 RL~407 D 89 66 95,7
48 RM-7909-D 100 g2 92.0
49 Y0-38-D 135 131 - 97,1
7450 RT-130-F 109 115 10545
51 GT=-68-P - - -
52 " - - -
5% RT-1%0-P 108 120 110.0
54 BL~-164-D 20 99 108.8
7455 RM-7909-D 100 90 9040
56 Y-180-D 31 31 100.0
57 RT-129~P 200 209 104.5
58 RL=407«D 89 67 97,1
59 Y0~-8003-D - - -
7460  RI-407-D 69 87 97.1
81 " 69 68 98.6
62 YO -8003-D %0 5 ] 103.3
63 RT-354-D 109 112 102.7
64 Y-180-D 153 149 97.4
7465 Y-299-D 160 154 9643
86 RT-7853-D 22 22 100,0
687 RT~-354-D 109 117 107.2
68 " 109 110 101.0
89 BL-164-D 22 21 95,4
7470 Y~180-D 30 21 103,53
71 BL-164-D 20 19 95,0
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‘Bateh Code Lbs, Lbs, %
i Struck  Packed Yield
7872 BT-125-D 20 20 100.0
y 7% Y0-~-8003~D 30 31 103.3
74 " 120 lis 98,3
74575 Y¥=180-D 30 30 100,0
76 BL-164~D 21 2l 10040
77 A 19 19 10040
78 i 9 ] 100,.0
79 n ; Q g 100.0
7480 BL-8047-D 34 31 2l.2
81 Y0-8003~D 30 30 100,0
82 RT~354~D 109 115 106.5
B3 BL-804%7-D 34 31 91l.2
84 Y0-8003-D 30 31 103.,3
7485 RT-354~D 10%9 117 10743
86 G-389-D 176 174 97.8
8% ¥=180«D 30 30 100,0
88 BL-8047 =D 34 35 102.9
a9 ¥-180-D 30 31 108.3
7490 YO-8003=D 30 31 103,53
81 RT-354=D 109 116 10643
o2 G-389-D 178 175 905
9% Y0=-34-D 135 113 85,7
94 Y-180-D 30 31 103.8
7495 RT-354-D 109 118 108.2
96 YO-8003~D 30 31 103,53
a7 " 30 3L 1033
o8 BL-1684-D 45 47 - 104.4
99 i 45 49 108.8
7500 RT-354-D  _109 116 106.4
6069 6059 108.1
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SUMMARY OF #10 BLDG. PRODUCTION REPORT FOR NOVEMBER 1935.

CODE 1BS. LBS. % YIELD
STRUCK PACKED
RT«3564=D 1226 1296 105 .8
RT«7863 22 22 100.0
RT=130-P 218 235 107.8
RT=128=P 200 209 104.4
RL=~407=D 690 675 7.8
RM-7909~D 200 i82 91,5
Y-180~D 395 %92 99,5
Y-359=D 157 158 100,.8
Y=-290=D 160 154 96,2
Y0-34=D 875 841 85,0
YO-38-D /870 263 G744
Y0-8003=D 360 - 364 101.2
G=389 =D, 387 381 . 88,5
BT=-126-D 20 20 100.0
BL~184-D 370 389 105.4
Bb-agzvsn 105 597 95840
BR=1l4w 61 81 94,2
8069 50560 00 .4
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Material Transferred During November 1935 - Research SW

) ~ Total
Lot CR=-200 Color Code Lbs. Group Cost Unit GCost
4754 i RT-354~D 119 2 115.13
4380 1 " 120 2
4361 1 " 120 2
4370 1 " 121 2
4371 1 " 128 2
4388 1 " 111 2
4389 1 " 31 8
4390 1 " 114 2
4321 1 " 117 2
4392 1 " 111 2
4382 1 RT-219-D 26 2 203.46
4349 4 GY-7925-D 157 2 7480
4365 4 G-389-D 169 2 11.40
4364 & " 171 2
4365 4 " 172 2
4366 4 i 171 2
4382 4 " 168 2
4780 5 B-63=D 93 2 27410
4369 3 RE-341-D 104 1 25.11
4367 8 BE-114-D 582 1 15,18
4386 8 Y0~Z4-D 536 8 7. gi
4387 8 Y0-38-D 259 2 770
4384 g RM=~7909 =D 92 i 72469
4385 g LA 93 1
4381 10 IP=524=D 150 ] 122,51
4378 11 BL-164-D 119 1 45,70
4305 11 GL-407-D 258 38.52
4368 13 BT~242=D 41 2 48,15
4369 13 " 57 8
4374 i3 RT-130-P 8% 1 116.56
4375 13 " 180 1
AB76 13 RT-129-P 109 1 185.8%
4377 13 " 101 1
4350 25 BT=7282=D 99 i 338,47
4383 115 RT-7853-D 45 2 135447
4372 125 RL-400-D 219 1 46,80
4379 125 RL-407«D 478 2 46,15
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RECAPITULATION

COLORS TRANSFERRED FROM
SEMI-WORKS IN NOVEMBER 1935.

Toners
Yellows
Greens
Blues
"RE" Lekes
Orenges
"RM" Lakes
"RP" "
WRIN "
Msroon Toners
P.T.2, Toners

Toner Pulps

Maroon Tonsr Pulps

Total

12294
157
851
9%
686
789

150
1168
26
69
705
211

5,840

/S
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Maberial in Process as of Deeember 1, 1935.

CR>200 1
_Code  Lbse

RT-359~D 184
RT-354-D 571

11

GL-407«D 40
BL~184-D 287

129
GX-309-D 377

e

.

Research Semi-Works.

8 N
Code __ Lbss

3 4
Code Lbse Code Lbs,
Y-289-D 930 -389-D 435
Y-180-D 731
Y-202-D 25
¥-359-D 313
Y-308 D 450
25 118
BL-125-D 25 RT-7853=-D 22
151.

Y0-8003-D 380

Y0-34~-D 138
Y0-38-D 500
Y0-8003-D 60

125

RL-407-D 208
BL-8074-D 93
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PIGMENT COLOR RESEARCH REPORT
RAW MATERIAL TESTING

£ e e v

: S o. 2

“SUBMI TTET BY‘M FILE: RA+—MATERTAL
APPROVED BY: /W DATE: NOVEMBER 1935,
¥

Both items indicated as awaiting completion of
analysis in last month's report have been satisfactorily cleared.

g This month 110 shipmants of raw materials were
i regeived and sampled and have the following status: 67 tested and

found to be satisfactory; 1 satisfactory when previously tested;
1 0.K, in the plent; 1 awaiting completion by analysis; 2 remaining
to be tested; 3 used without test; and 9S4 reported without test, 4
shipment of Lithosol Red 2B Paste from duPont turned out to be un=-
satisfactory because of spparent ununiformity. This matter was the
subject of an investigation.

Rew Materifil Semples
Eight samples were received this month:

RMS=1465 - "Lithosol"™ Acid T,0,B. from &u Pont,
Satisfactory.
RMS=1466 - Lske Red CR Pulp #282 fram Sherwin-#illiams.
Satisfactorya ‘
: RMS~1467 = Lske Red CR Pulp 2282 - Unsatisfectory. Too Dark,
' §M8~l468 - Lake Red GR Pulp 282} Béatisfactory.
MS=l469 =

RMS~1470 « Sod., Molybdate Tech. from Molybdenum Corp. Sstisfactory.
RMS-1471 « H,C, Alumina Hydrate Pulp from Grasselli, Unsatisfactary.

RMS«+1472 - P.C.0.N,A, Crude Press Cake from du Font,
Unsatisfactory - fasiled to completely dlazotize.
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OIL RETENRTION OF PIGMENTS

. Newark,- Jan. 22, 1935
FILE: SEROME-ATEOW-
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Howark. Jaw. 28, 1938.

- An analynis is given nelow of certain theoavretival sommiderstions
whioh have a bearing on the oil-retention properties of wts in
genwsral., Recaunss of our partiounlar interesnt in chromo yelloes, viewed
from this angle, rnumerisal oaloulations heve heen mede showing the
approximate wagnituwie of tha surface and q;gillary foroen affecting

properiies of thess plgments in ink vehivlen, It iz shown et
thelr “oll weiention~ ig related to the latiey rather than the feymer,
The effect of partivie sime, shape apd distritution in relation to
ink properties is dinenssed briefly. The relatien between viscosmity
and deyres of dispersion iz peimted ont.

The machanical properties of = dispersion of lesd chroamate in
an il wvehiele oan be salenlated approxizately from the known wopey-
tige of the wvehiclse and the lead chremite partielos, , :

The particle size of Chvoms Yellow pigments onn be estianted
in several waye. ¥rom the eurve of Wishols and Bsiley 1§_§mmu that
somseraial niguents will havs a partiele radiue of 2 % 2 to
4% 1 em. Yrom this curve. pigments with o partiole size less oy
grenter than thisz will have 2 strangth less than 1/3 the maximm :
ohtaimable, In Alexamderts Oplioid Chemistry, Vol. I, wfa 14, ths
micrssenpic limite of vresolutien ave given a5 1,35 x» 10~% an, radiuvs.
or about the middie of this range. A misroseopis sxamination of
standard pigwents such sy Y-202 D and Y~12-D indicaten thol sowe axe
saeily regelvablie at 2000 icntions and are mear the urper iimid
given. while ethers are 4iffieuldldy resolvable or mear the lower limt
given. Generally, all partielses sre approximately the sume nize, )
These ;aartielge;s.n ;waagaa & éﬁm surfavs if they h:m sgpbgzs,me
and 2 somevhat lorger surfaaw if bq;cswa ¥ ahmps, T
suefase of & aphere of unit wolume im 4 Y{3/4 "}g% o 4284 8g. oW
The surface of & oube of unit volume iz € =0, m, OF 4.84 % 1.24., The
surfage of » squars migkaf wnit %with 2 length Tive times &%
dinuwoter will be 2(1/81V7 + &4{8)(1/8)% Y= 9.8 so, om. o 4,8¢x{1.56).
sn inoyease in the dumbey of faeces »il) in emch twrey deavreass the 4ife
ference in surface hetween the sphere and the miem. In the folliowing
galoulatione the assumpiion 1 mmde that the zurface of the wmertisle
iz 1.78 %imes that of 2 sphere of egual radiue,

The surinoee of & leoad chromate plgrent with particiez of n given .
radiue can easlly be ealoulated, Tor oxoaple in 3 mrems of lead oliras-
ate of mpecifie ocravity 4,123 and thorefore 2 volume of .49 co theve are
«49/{4/3) S partieles of area (1,25) 4 7% sg. om. '
yor R = 2 x 1078 we have [46/(4/3) V(2 x 1083 4¥(2 = 10-6)2(1.28) equem,
o Fa5{1.25)(.49) = 10% or 9,2 x 10° sqg. em, TEX R = 4 = 10-° we have
{753 (1425} (.49) x 100 or 4.8 = 10% agq. om,

A wmong moleculay film of vehiocle moy 8 adsorbed &t the swrfage
of the partiele., Tha Shickwess of thiz 1 will be approcimmtely
$3=z 1 om, {Appiled X-Reya, Clavk, Page 154}, In organic sempounds
the increment rar earbon alem iz 1 to 1.3 AU, giving Ter a compoumd
Gap = thickuess about 3 x 10-7, It is obvious that the inavesse in
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$icie rodine dus o thin ods % £4iim iz small, 7The volume of
he £ilm 8 3 x 1077 x 4,6 x 10% a0 or .014 oo in one anse and
3 x 1077 x 0.2 2 108 co er.278 co in the othor gcase.

Surrounding this oll sovered pigment will be an ndditioml layer
of oil held by the foroes of eapiliary adtraction, I the ihwee
grame of lead chromalte ave dispersed in one gram or 1.068 oo of ol
the thiakaggg of this layer will be {1,065 - .euy 46 %164 e,
T 243 x em in one cast and (2.086% -~ ,23768)/ 9.2 x 1L or
B.6x 1 #m, in the other esne, The foree in 8 POTr BQ. R
required to break $his film ie %/’R {y = surface fon). fsw
Alexender, Colloid ma&istm Vvel, %, 247 and Svedbarg Gollold
Chenistry, Page 184). Im Handbook of Cheminiry and Physics the
swmrface tension of alive oll s given as 33,5, Asauwming the swrisoe
;aaaia?g?ga % ?epgez a%i ? 30, mmm wg t:.' valua g;:gtm g
atmonphores in one onse and (2{30)/ 8.8 x M X 99 % 10~° oy 69
atmesphares in the other, .

The sbove nualysis indlestes that if in the printing process
pressures of fyom 10 %o 20 atmospheres are eugountered iLhevs w
in o ense @ 0O tion of tw“gsgmm and oil vhile in the o
aasens uwo sevaration will be noted, '

Fiaiah or the iendency of the paper to remove oil from the fnk
{9 slse related 4o the pavéiels size, DPigments of large iele
siza »ill have & low finish and those of small partiele pize 2 high
fintah., Added ngents such as hydralde or caloiun vesinate will im~
grease the finish if mmve a gresltey surface per unit smmse than
the replaced pligment. I is obvicusly immeterial whether they are
added wat or dry 4 ne ohange in ole slias ococurse, They will be
ineffeative 17 ths pigsent naturelly possesses a h&%&nﬁs Gi* iz

»:, i R A AT R D GRS ~r‘ 2% AN -8 yiM

B

Tor two pignentas, having partielss of different sizme Wt the
samz sheape end ground in suffielient vohiecle to give identical eapil~
mrg forcer the ink ehnrecteristies will bo 4ifferent. The larger
partielss will give relatively short sandy inke, the smallier partisles
lomg oofd inks, Von Teimarn, [(seo Colleids by Hedger, 2 208,)
alasaifies dioperzions bWy their physioal propertiss, Hierceryotal-
1ine mariticles g&vn vaste jolijen, ultranicroerystalline particles
give sof%t elumatis jollise. :

For two plamente having the suue iole surface but a differ-
ent particle shape &ifferent ink properiies are poesible. Falss bhedy
oy thizotropy and ths viscosity of the imk b iulinesced by the
particle shape {Colloid Chemiatry, Hedgor P, 21l).

Hagse of miming or wetting may b9 related to the pertiele sur-
faoce. In aggregates of small particles and thevefors smmll pve
radius, laxwe mpuzar{efma will be avsllablie %o bveak up the
aggrezate. In aggrogates of lerge varticles of large pare radiuve
only small capillary foress will e awvailable to break up the aggre-

£B5% .
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In pligmwmbs eontaining particles of varicus size. the cepiliavy
forse will be & fuscilon of ke $otal surfaee., Yhen o pressure eneré~
#d on the ink is less than this capillary foree there will e & jen~
denpy for the ink to scparate into inks of similar particie size.

For examplis, if the ink gonining a fow graine of sund there venld be
a %tondenay Tor yressurs to ceparate the ink leaving the sand B3~
elez wot with a 1ittle oll, In other werds, since inks mmde

large particles ave sandy and viscous while inks made from smmil
pariicles are fluid and seft, pressure and motion will $end to re-~
moyve the sammll particies Lrem larger gm'tiemﬁ. As the range in
partisle slize dsoreases this tendeonoy will obviously become lzas,
Doing work on 5 systenm tends to dsarsase the onitrepy or separate the

particles.

Iz $he above anslysis it wae agsumad that the first nono-
woleoular layer of ¢il differs from the remsimter. I iz generally
agswosd thet on all solids, » mousmolecular layer of the wott
sabotanee is held with o force dus to & ssaondary valense, aml %
the remminder o held. if at all, by cepillavy forees. The work of
Bartell on the adhesion temsion of rolids and liguids indivates on
the other hand thot the first layer is hald em‘tg by eapillary £ evoen,
The eapillary force howover is greater thap thet in the liguid iiself,
If a gorrootion is not mmde for the monomoliesular film a value of 51
inatend of 69 atmospheres is ohiaimad in ene ¢use whiie in the othay
the eorraction ias unegligidle. Simee thw eapillary roree iam certainmly
greater at the particle swrfase then within the 1liquid some correp-
Sion should be made, and 1% is prohable that & value of say 40 sitmoae
ghores iz closer to the true wvalud.

~hile 4t iz evident (ieé surfase forves play & miner part in the
oil retention of chroms yellow, song problems ars probably mare ¢lose-
i1y related ts this than 9 Sthe eapillavy pressuves within the sii.
For exsmple, {locculation and dispeveion and the replacement of ong
1iquid by mnother at & pigmm suriace do¢ nbt appsay to bz o blowms
raiatad o the guaniity of vehisie presunt,

Althouzh lead chirembte probably cermet be prepsred in a state
of gubdiviaion, by erdinery methods, wilh a paritiele sizme of less than
2x1 om. radius, 1% is of intavest to sonsider the theoreiiend
case of a pigment with pariicles 1/4 this aize or B x 107 eu. radius
and & speoifio gravity of ons, The plgment ares will be

[(2.20) /a/3%(6 = 10-N)3] 4¥(5 = 10-7)% or 5 (1.28)(.2) x 307 or

7.5 x 108 ag, om, Assuming 1 of tho is ground in two
%rmarmisawmzuaﬁxi as the £ radine. This valne
& the approximate thicknsses of & nonsmolegular 4lm, I¢ would
appear that an ink of this type would be wore mimdlar %o a solution
% to & collieddnl dispareion. Xrem Dlus. PTA plgmente etc, my
b8 in this olese.

Agoording o 3iustedn (Svedberg Collofd Chemistry, p. 208) the
vizoosity of a sol is a funection of volums of the digpersme phase
and indepenisnt of ¢the prticle size. 7The viscosity of a sel (Vg)
ean be expressed by the following oguatioms- Vg = Ve(l + 2,5 p)

(Vg = visensity of vehioley P = val, of disperved pigment). The
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viossenity of an ink should thereforz he¢ sbout twice that of the oil
vohiole, The above squation is based on the tion that the
particies ars sufficiently far apart so that no interference between
partieles veaulte and that the individunl) paxrtisles ave pot a o
ciably changed in size by auwy adserbed Qilm of vehicle, The vissus-
ity of an ink ies therefor a measure of the extont to whieh the g%v
nond discelves or disperses in the oil, a very f£luid ink indicniiug
ad least an approach Yo trur solutien.
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