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PIGMENT COLOR RWSEARCH REP ORT
LIGHT CHROME YRLIOWS
SUBMITTED BY:f/g:wﬂém@; FILE: CHROME YELIOWS
APPROVED BY: CCcei o DAT®:  JANUARY 1936

INTRODUCTI ON

In several recently developed develroped processes, such
as K~8021, an essential pert of the process is heating the pigment
in agueous suspension. Laboratory work has been undertsken with the
object of obtaining similar products without including the heating
step, since such & modification mey be necessary to avoid infringew
ment of U.S. 2,023,928,

SUMMARY AND CQONCIUSION

Several experimmnts were made striking at an elevated temw
perature and omitting the development after the strike, other cone-
ditions being similar to K-8028ls The best product, that struck at
180°F, waes slightly inferior to materiel made by the regular processs
This study 1is being continued,

EXPERIMENTAL DETAILS
N.B. #481.

481-36, Study effect of high tempersture strike in eonnecw
tion with U.S. patent #2,023%,928,.

In runni%g the ¢8-7903% procedure at increased temperastures
(110°F, 140°F, 160°F, 180°F) the cleanness and redness of the pigment
inereased in direct proportion to the increase in temperature.

481-38, Study trestment before washin% on high and low
temperature strikes; also heat one {struck at 80"F) to 1600F after the
addition of sods esh.

It appears from these results that treatments before washe
ing offer no merig towards obtaining the desired properties. D; which
was heated to 160 F before washing, gave a clean product,
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PIGMENT COLOR RESEARCH REPORT 36- 7

STUDY OF U.S. 28,023,928

SUBMITTED BY: /L. ftres FILE: CHROME YELLOW
APPROVED BY: 2 DATE: JANUARY 1936

INTRCDUCTION

An intensive study of U.S. patent 2,025,928 and of
prior art references possibly reiated $to it has hbeen started.
Some preliminary work indicates that the products diseclosed in
this patent are not greatly different from products obtained by
some of the early processes recorded in the literature. This
study is being continueda

SUMMARY AND CONCGIOSION

A number of pigments were prepsred by the proossses
deseribed in U.S. 2,023,928, They were similar to a previous
series, 38989, run 72334, following some of the examples in
the corrssponding British Patent 403,762, A search is being
made of the patent and scientific literature for processes like~
1y to give similar production, Several ssmples have been pre-
pared not greatly different from fthe products disclosed in T.,.S.
2,023,928, The literature survey and laboratory study are being
continued with the object of obtaining products equal to the
disclosed pigments by methods old to the art,

EXPERIMENTAL DETAILS

N.B. #481,
481~37, Check examples 1, 2 and 6 of U.S. patent #

- 2,083,288,

These products although bthey were wesker aznd dirtier
than those of the 389-89 series, were of the same typew

481~39, Study examples from the Chemical Journal
article, See notebook for clesrer detailse

481«40, Continue study on 381«39B (ex=ample 3 from
table I} by increasing the bichromate at the expense of the
sulphate content,

Increasing the bichromate at the expense of the sodium
sulphate improved the cleanness, greenness and strength of the
pigment. Substituting sulphurie acid for sodium sulphate tends
to decrease the strength even after increasing the bichrcmate from
76# to 82# per mole

\"
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PIGMENT COLOR RESEARCH REPORT 36-2

CANARY YELIOW

SUBMTTTED BY: <\;[/"J"Q1p: Z""“‘“f@ . FILE: CHROME YTLLOWS

APPROVED BY: DATE: JANUARY 1936

INTRODUCTION

This titanyl-sulfate treated Y=180«D was given an
initial trial in the plant, with subsequent manufacture of sufficient
material for standardization as K~8153.

SUMMARY AND CCONCLUSION

Six batches of this yellow were made during the
month on formulae based on those used in the semli-works studye
On testing in rubouis, all of this material was a little on the
dark side of Y«18C«D standard. On resding the dry rubouts, howe
ever, the plant material is markedly superior to the standard;
indicating imstability of the color, e property possessed in sll
probability by the standard., ILight fzstness of the plsnt materw
ial was much better than that of Y«180eD.

The strength of the color was found to be increased
ags the amount of salt in the strike was reduced, The reduction
in salt, together with a long period of washing gives strong, green
and clean tintse

Ink mill tests on two of the plant batches indicate
that the color is superior to ¥»180«D in resistance to lithographe
ic breakdown, bleed and to livering., The inks were softer, and
exhibl ted shorter mixing time =and longer flow than the standards

A laboratory mix of Y=403<D and K=8146, the new
primrose and excelsior yellows, respectively, was made to Y«180«D

depth and tested on the ink mill asgainst Y~180&D s The
mix was stronger than the standerd and showed bett stability,
In ink tests 1t was superior to T=180«D except for t that

i1t livered badlys

A mix of four batches of plent msterial has been
made snd set up as K-8153. Against standard Y-180«D the mix 1is
dark in massstone and somewhat strong, red snd clea on extension
with slightly improved light fastness,

EXPERIMENTAL DETAILS

For Experimental Details see N.B. #4902 p. 45-49.
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PIGMENT COLOR RESEARCH REPORT
EXCELSIOR YELLOW

K«B8146 (KwB8021)
< . 4 mﬂoww

SUBMITTED BY: Q . FILE: CHROME YELLOWS
AFPROVED BY:  J CA=lafiors DATE: JANUARY 1936,

INTRODUCTION

The study of this color wes continued in the semie
works and plant during the menth. 2 mix of plant materisl has been
made and stendardized under the K«Bl4Ge

SUMMARY AND CONCLUSIONE
Semiwlorks o

In one bateh the heating wes omitted during the
period of development, resulting in an off batch. In the two following
batehes the edditional sodium sulfate wses added before the development
and in the strike, respectively. Both bateches were dirty and had poor light
fastness as compared to KeBld6. It is evident, therefore that the
additional sodium sulfate, used to inerease the yisld, must be added;
just before washing the color,

Plant «

Two batohes of this yellow were made during the month on
the K«8081 codd, The first was washed overnight, Its masstone was
VoVeSelight but somewhat flat snd changeshble with satisfactory light
fastness, The tint was a little strong and green and elean campared
to §~aozl. It was stronger and redder than Y«309~D with better light
stability.

The second bateh wes mede with an inerease in the
smount of titenyl sulfate, *his batech was a little darker and greener
than thé first, with small improvement in light stabilitye

These two batches have been tested on the ink mill
and gsre quite similar and superior to the other material msde on this
code.

A mig has been made of thée first five plant batches
of K-8021 snd recoded as Ke8146, Against K-8021 this new mix is a little
- light, green, and flat in masstone, vs.s.sirong, green and clean in tint,
and is inferior in stsbility to lighte

DUP050316627




A20LY
0289%
9TL8%
*To *f5p 1BLJes*s 29997 928591
esslosn  Headesos  ogigoegoa NUTE GX-TE-1 7Y *33 goyToseata TZ08-) g6Tey J0 ¥m
J8346q **0 *ays 2A3poses  chypesea peudee a-608-%
*ae338q sf3p yeuldes #2g Jo pmeysUT S0 .
*EeASA OT0 PoJ3  ougsveeA [0 PeuDesea *ypesea 12081 f0g esn gng 91L9Y Hoeyo VLY 98/8/1
Je%30q peacgoa 19898 pesoses  *TO ¥ PSJ"EeASA G=608~% T
*3uo p 3BII*S 2 QUBTRIBAO
300  *Qo YUY  °uyscses  °T0 peadeses °3TeSeA%A T808-1 yses 9nq 9TL9% HOOHO 2oy 9¢/3/1
. o £uto Juyo
s OAQDeBOA eJ1S08eAcA °TD P POJSS*A g poJesifqarp 9FIg=Y %m Y TI3S UT e3pJInespos
O5J04 8 - - ped Lmo sy ¢ 301 TZ08-X  99BOJOUT 4nq IQEL-MS HOOUD £094-88  98/6/1
*3yo ¥
oaBeg  oyeg  *L0 yeyIesta  JeTIedypeadee 9718=3 (*ASp ouojeq *o¥T) Us® BPOS ey}
3D de1FB eluzTns 18UOT 3TPP8 644
osJones - - fya1p  fAwoayofympzes R PPR Inq O0FL=HS Noeyo 66Si-#8  98/8/1
fwoays y 3BLI*S t e3uigmey
©B.I04*BOA - - odpogepey sz 3 *Aiq _1r08-} JTWO_INq QOPL-MS AoeUD  68SL-HS  98/9/1
A3TTTqely AT Ujsueatg eunogdepun  OPO3SSER 043107 UOT B0 yojeg - 8318
W 14
g1 *dd - Z6Y °g°N eeg
- N -

DUPO50316628




PIGMENT COLOR RESEARCH REPORT
PRIVMROSE YELLOW

L >

SUBMITTED BY: #.C. Abtheems FILE: CHROME YELLOWS
APPROVED BY:  czeccg DATE: JANUARY 1936
INTRODUCTI ON

Satisfactory results having been obtained in the plant
with a new primrose proeess laboratory work has besn resumed with the
obJect of improving its resistance to livering. An improved product
with respect to livering has been obtained and a complete evaluation of
this product is being made.

A}

SUMMARY AND CONCIUSICHS

1 In the development of a new primrose yellow K 7888 it had
been found thet stannous chloride gave a produet slightly green and
slightly dirty in masstone with better light fastness. It was found
that by using both stannous chloride and disodiwm hydrogen phosphate
at appropriate peints in the K«7888 process a product equal to the
Imperial primrose C-38549 in masstone, strength, light fastness, and
livering resistance was obtained, Further work is being postponed
pending nmore complete evaluation of this sample,

EXPERIMENTAL DETATL

N.B.#481

481-34. Study of phosphate yellow to compéts with C-38349,
using the following variation: Add sodium phosphste to 481-244 pProcedure
{present seml-works procedure), and replace the bicarbonste with soda
ashj strike at 70°F instezd of at 110°F; decrease alume

o BTSN

‘ Wone of these variations alded in improving the 481-844
product, Striking at 70°F instead of at 110°F. improved the strength
slightly.

481-35, Study use of stannous chloride; further reduction
of alum on the 340 type; reduction of sodium chloride in the strike, ,

It appears from this experiment with the use of both
stannous chloride end sodium scid phosphate sdded at an optimum point i
of the process material egual to C-38349 can be made in the laboratory. i
The uase of stannous chloride greatly improved the light stability. {

48l«4l, Study on the 35B (reguler 244 with the addition
of tin and a reduction of alum) the use of sodium sulphate added after the
tin and carbonate; lower tempersture strike.

In thls series no marked effect was observed by .the

addition of sodium gulphate after the tin and carbonste. SItriking at
709F instead of 110°F rasulteﬁ in a trace stronger and greener praduct,

< B,
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2

48142, Continue further the use of sodium sulphate; also
vary the amount of tim used.

None of these varistions had any aporeciable effect

"on the present laboratory control (35B). The entire series showed an

improvement over C-38348 both in strength, tint and light fastnesse

DUP050316630
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PICHMBNT COLOR BESEARCH REPORT
PRINROSE YELLIOW

- § XQ Y~403-D (E«8124)
SUBMITPED BY: <:i,l 7 b FILE: CHROME YELLOWS

APPROVED BY: DATE: JANUARY 1936,
INTRODUCGTI Ol

This yelloW'has been inactive  in the plant since
the setting up of the mew standard,

A review of yields obtsined in the research, semiw
works, and plant study of this eolor showed them to be much lower than
desired. As a conseguence, some wWork was dome in the semi-works to
improve the progess in thils respeet,

Two batehes of this yellow were made in the semi-
works to determine the cffect on the yield, end also on the properties
of the color, of completely precipitating the lead whish has previocusiy
been re jected in the wash waters. In the first bateh an excess of
scdium sulfate was added to the eolor just before washing. Tie
resulting color was very light, clean, green and spmewhat strong against
Y-403«D with equal light fastness. It was even greemer than k.7888
and the yleld wes meterially lncreased over that obtalned in former
batehase

The second@ bateh was similsr to stenderd formmia except
thet the amounts oFf the striking eomponents were inereased to insure
more nearly complete precipitation of the leads A distinct lead edicess
was present, however, at the end of the strike. The yield of this
bateh was equal to that of the first, sand it was vis.relder and V.ves.
dgtronger. Against K-7888 the masstone was still s little greener.

It has been recommended thet Y«305-D be replaced by
Y~403~D; and at such time that produetion is resumed in the fsctory, the
varisble made in the first batech mentioned herein will be iried on a
larger scales .
EXPERINENTAL DETAILS

See NQBO 492, pp. 6&0

DUP050316631




opom/#50g ssedcoad eyeg peAcIdWT Jo edudesy

Tow/dzen a0k 3uwid Jo efwiesy
10 97 jJom spea gnotAead Jo eSslady

touw/ Jore - 1410383005 O 63BIeAy

%61 ast 9194~48
0sT gs1 019488
TWTEp T dony
BPTeTi siJog~Tueg
+THNSRY OTHEIX
Aoy Ayapp ,
8EI0A*BA%A eSeAYA  OJLBCSCASA peafeseaen poJaeseA 0T9L=Y oofe squeds

GSJIORAEOAMA &0 yPeaBesen eJjseger - o;3ngen 2884~3 Botyegrdpoead Jo sjunome

= 910 ¥°ap *a98°g *TO ¥°apeyI *To ¥ @-g0%-X BD5BOJGHT NG 6634~MS oY) 9194 9¢/s1/1

S98J0A .
sgesen o0 peadeges o qEvSSAes - . sJapegej 8884~3 °JuTpoaly saojeq ¢omm§
- *TO ¥ *3D  SJIESEA STD PUIPOY] °T0 ¥*9D  (=E0¥~X §5 PP Inq 66ZL~MG NOOUD 0T,  9g/61/1
AT Tqe4g ) T
BT JuTy Ylueag eunojaepun U LLEER- o 10a3%0H HOTIBINULIO g Y948y 848(q

-3 . \R

DUP050316632




I

ZIG LT CCLCR R43EARCH I EFORT
REFAVIR Y Yullb:u OF TMPROVED 3TRENCGTH

[N

PR F S

SUB.ITTED 3Y: $.C. fan.,.. FITE: CHROWE YELLOWS'
LPPROVED BY: cRect’ DATE: TANUARY - 1936,
INTRODUCTION:

The nreparaticn of hedium Yellows of high strength by
striking in very dilute solution is difficult to carry cut on s large
scele becsuse of the high volumes involved. It has been provosed to
svoid this by developing a continuous process in which the lead nltrateﬁ
and sodiun chromate solutions sre added simulteneocusly to a mixing tube
and the pigment slurry is then pumped to g filter. The results indi- %
cate that products prepared hy this nrovosed process are about egual ;
in strength tc those wreparsd by the normel vrecipitation process.

SULL.ALRY & COMCIU3ICNS:

Seversl sauples of Chrome Yesllow were nrepared by the
simultaneous addition of .1l solution of lead nitrate and sodium
chrarate to 2 mixine tube both with and without the simultaneocus ad-
dition of weter to the uixing tube to obtain more efficieht mixing. i

ithout the addition of water the vrroduct obtained was approximately 3
eoaal to that resulting from a reverse strike, The addition of water
to the mixing tube produced a dirty resstone and 2 decrease in ligzht ;
fPastness but yracticzlly no change in strength. %

]

SXPERIBENTAL DETATIS:

3See iotebook 452
sXperiment 87 -~ 3imultaneocus strike in a rixing tube.

esults - Freliminary results indicate the process can be
used ih place of the ususel striking procedure.

L A
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PIGMENT COLOR RESEARCH REPORT 369 i
MEDIUM YELLOWS OF IMPROVED STRENGTH

SUBMITTED BY: 2 % FILE: CHRCME YELIOWS

APPROVED BY: < DATE: JANUARY 1936

INTROTUCTION

The study of medium yellows éf improved strength has
been eontinued from the past month. The effect of a number of
varlsbles has been determined snd the process seams ready for
Semi~Works study.

SUMMARY AND ©ONGIUSION

The effect of the more important variables in the pre«
paration of a strong medium yellow was diseussed in the December
report » A few additional variables were studied during the past
month, Smell amounts of barium chloride sdded after the sirike
inerease the strength while larger amounts decrease the strengthe
Hsating to 1800F after the strike results in a product equal to
Tu328«D in eleanness of masstone end only slightly weaker than the
pigment finished cold. Decreasing the volumes to equal plant Ye359<D
resulted in only a slight decrease in strength., Several experw
iments using a Y tube mixing device resulted in products similar
o0 thoss obtained by the regulsr procedure, The process scems
ready for semi~works studye.

BXPERTVENTAL DETAILS
NoB.# 452 8nd 497g

45292 Study an increase of chromate and volumes on
452~848 prb&eaure@

No marked effect was obtained by inereasing the chromate
two grams per mol:. Inecresasing the volume of the chrome solution
- had no apprecigble effect, however, a very, very slight dirtiness
was observeds

452%94, Study a decrease in tempersture; the addition of
Bgrium chloride after the strike; the effeet of heating after the
strike.

A large decrease in tempergture produces dirtiness, likew
wise the eddition of Barium chrloride produced dirtiness of masgw
tone,

Heating after the striks to 180°F resulted in a red
masstone with a marked improvement in light fastness.

452»9%, Compare the effect of increase of volume against
standerd pLeg® ¥olume,

In this experiment ineressing the ¥olume of the lead
nitrate resulted in en 1nerease in dirtiness of masstone. Cutting

%
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D

the volume of the chrome solution gave a product dirty and red
in masstore versus control, but somswhat stronger than B and C
nade with higher chromate wolumes,

497 wlds Study effect of sgdding Barium chloride snd
sodium chloride when added to higher strength yellow proeedures.
Using inereesed amount of Barium chloride tends %o inereese the
greenness of the masstone end tint. Following the strike with
sodium chloride had no marked effeet tinetorially on the rigment
obtained.
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BIGMENT COLOR RESEARGH REPOR
MEDIUM YELLOW ¥ =299~ D
MMW
SUBMITTED BY: 4 ‘i FILE: CHROME YELLOWS
APFROVED BY: may’m@ FILE: JANUARY 1936

INTROEDUCTICHN

The development secbtion began a study of Y«209«D in
this plant during the month to obtain a fermmlation whiech will give
satisfactory material, especlially from the viewpoint of light faste
nEesSSy

SUMMARY AND CONCLUSIONS

Trouble has been encountered in the manufacture of this
eolor for some time, the mein difficulty lying ih:the 1lnability to
produce mseterial of satisfactory light fastness.

Two lead nitrate formuilese have been given a trias) in

the factory. The first was a check on the K«7031 formuls {(an old
plent formulas for Y«289-D) s mixture of sodium chromabte and caustie
soda being run in twe portions into s lead nitrate solution. It is
believed that thia process should be setisfactory when pure lead .
nitrate is used, This batech was dark and red in masstone szgainst the
temporary estandard (15115) with a strong greem tint and slightly
better light fastness., Compared to the real Y-299«~D standard (15645)
the temporary one is vs green, silky end changeable, vs clean and
green, vvs weak, and vvs green with slightly werse light stgbilitys

The second plant batch was made on a formula similar to
that for Y-359-D except for the sddition of csustic after strike instmad
of muriatic aeid in the strike. The masstone of this bateh was
slightly light and flat and a little red against Lot 15115, The tint
was strong, green snd clean with slightly better fastness to light.

The study is being continued as production permits.

EXPERIMENTAT, DETATLS
N.B. #448 p. 106,
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PIGMENT COLOR RESEARCH REPORT (g f///
-
MEDIUM YRELLOW
Y350 wd

SUBMITTED BY: 4/‘ Cl : A FILB: CHROME YRLLOWS

APPROVED BY: DATE: JANUARY 1936

INTRODUCTION

Produetion of thlis yellow was continued during the month in
the plant. The development section tried seversl chenges in formulation
to cbtain red, week tint material for use in Y«866«D,

SUMMARY AND CONCIUSIONS

Seven batches were struck during Januery. On the first thres,
attempts were made to obtaln materisl with red, week tints by dbrushout
test for Ye366«D mixes. In the case of the firsi, the sitrike was
‘mede at a higher temperature than ordinasrily with a large ineresse in
the smount of muriatie acld added to the chromate. It was 2 little
dark ané dirty in messstone and vve strong, vs green and clean in tint,
Light fastness of all batches was slightly better than steandard. The
secend bateh was struck at the usual temperature with sodiuwm chloride and
mariaztie ecid added to the chromete, This meterisl wes a little redder
and wesker than the first. Compered to standard the tint was equal in
strength and vs red, The third bateh was a check on the second except
for an incresse in temperatures The yellaw was similsr except for being
a little dirtier,

A brushout on the first batch made (47028} showed 1%t to be
red against Y«B66-D and strong, green and clsan on extension.

The rest of the month's production was made on stendard formula
and ran a little flat in masstone, =nd sbrong, green and clesn in tint.
Light fastness was superior to that of standard,

EXPERIMENTAL DETAILS

See N, B. # 448 p, 76.
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PIGMENT COLOR RESEARCH REPORT 3(-/° ~
DARK MEDIUM YELIOW

SUBMITTED BY: L ot FILE: CHROME YELLOWS
APPROVED BY: </Z¢d/$f DATE: JANUARY 19%6
INTRODUCTION

The dark medium yellows as Trepresented by Y«216«D have
not received laboratory attention for some time, A brief study
is being made with the obJect of developing a product similar to
Y-218«D but of improved strength snd light fastness,

SUMMARY AND CONCIUSION

A number of strikes have been made in which three ine
gredlients, load nitrate, sodium chromate, and caustic have baen
mixed in different ways., It soems desirable in 21l cases to strike
at 130°F or sbove and to heat te about 150°F to 180°F zfter the
strike, The best results were obtained by adding sodium chreomate
plus caustic to lead nitrate and by simultanecusly striking lead
nitrste and a sodium chr anate csustic mixture into water, The
darker or redder shades are obtained by inereasing the emeount of
esustic nused. In the simultaneous strike a considerable excess of
sodium chromaote seems nacessary to obtein maximum strengthe

BXPRRIMENTAL DETATILS
N.B. #497.

4897w3: To obtain an improved dark medium yellow ooOmw
parables to Y<Bi6 Do

, Keone of the variations studied in this experiment offered
a lead towards improving the dark medium yellow Ye2l6eD,

497-5¢ Continue variations on 497-3B (simultaneous
strike),

Nothing of any value was obtained from this series, B,
the check on 497«3B gave a light, olssn, strong pigment which was
much %oo 1light t0 match Ye216~Ds, A and ¢ mede with =n inerease of
Caugtic soda in the one chrome solution (strike solution) were too
red and dirty, .

497+8, Study effects of striking siymltameously into
varying amounts of chromate; add salt to chromate,

Tone of the variations made in chromate pertaining %o
the material in the gtrike Jar showed an improvement, The addition
of salt to the chromate gave a fair lead; this will be cheeckeds

497«9s Study a reduction in ehromate and ecsusticy alse

effect of adding melybdate to one chrome (strike solution) solutiong
study striking st 130°F,
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In this series C maede at 1300F, without any molybdate
gave the most promising lead, being the greenest snd cleanest of
the seriess The addition of molybdate resulted in a very red
yellowe

497400 Study a reduction of sodium hydroxide and the
cmlssion of sodium chloride; also a further incresse of strike
temperature. Study these ssme quntities struck in the regular
striking manner (chromate, etcs = into the lead solution),

B made without salt resulted in s very red yellow, Ine
creasing the strike temperature to 150°F resulted in a somew
what light produst accompanied by an inorease in strength, It
appears from this series that the regular striking method gives
the better product; this being illustrated by Cs
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PIGMENT COLOR RESEARCH HEPCRT 36-1/
CHROME ORANCE YO=38-D

SUBMITTED BY$ A%6 -7 ' 5;6%%7 PILE: CHR(ME ORANGE
APPROVED BY: = . DATE: JANUARY 1936

INTRODUCTTI ON

The atudy of ¥YO0«I8»D has been continued from the past menth,
The experimental work has consisted chiefly of a continuastion of the study
of the effect of possible impurities in the raw materials used and a
study of the effect of varicus treating agents, This work is being con-
tinued,

SUMMARY AND CONCLUSIGNS

Experimental work om the effeet of various possible impurities
was continued from the past monthe The cmmclusion of the December report
that impurities ssem a minor factor still appears correct. The use of
sodivm acetate from crude ascetic acid resulted in no improvement.

Experimental work on the effeet of agents, such as gardincl;
oleiec acid, oitrie ecid, H.T.P. alcohol, amyl alcohol, ammonium ehloride and
strontium nitrete gave no indication that these agents were of any value.

A number of similar products will be tried during the next monthe.

Lead liqguor from plant water and distilled water gave aimilser
resultse. ’

Attempts to prepsrea bright Y0«38-D by the use of lime were
unsuccessful., All products obtalned seemed poor tinctorially. A few ex-
periments on the use of lead nifrate gave megative results.

The effect of treating s washed slurry of YO0&a%BsD with a2lum and
acid was determinefly, The regults are similsr to those obtained seversl
years ago0., HNither no effect is nobted with small amounts of alum or acid
or e dark yellow messtone and high finish results, The study of the effeet

- of acid 1= being eoniinued,

N.B. #486.,

486-634 To study the effeet of impurities from water. Lead
ligquers were made in the laboratory using the regular plant water and
distilled watere

The lead liquor made using distilled water gave a )
produet which is a little brighter than the other members of this series.
This difference, however, may be due chiefly to experimental conditions
gad not to the difference in the type of water usede
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486~85, Check results obtained in series 48663,

It is quite apparent from the results obtained in the
series that lead liquor made using distilled water has no greater
tendency to produce brighter pigments thaen those msde using tap
and plent wabter.

4B86~66, Study the effect of dilute strike and of a
long stirring period; also add bichromate during dsvelopument to
ineregse the CrOg= excess,

No marked improvement was observed from the four hour
stirring period after the development. Dilute volumes for the
lead liguor resulted in light products. Adding bichromate during
development did not improve the pigment, :

486-67, Study the effect of the use of white lead, and
the use of stamnic chloride in the lead liguor.

There was a brightness observed in the pigment made
using white lead that was considersbly outstending versus the con-
trol made from leed liquor. However, the product was very very
dark snd weak versus YO~38«D standerd. ‘It appears an increase
in dcid (in the white leed base) would tend to produce a lighter
pigment. What effect this will have on bhe brightness cannot
be estimated.

486-68. Study long stirring periods as in 66c¢, also
study use of acetic acid in a dilute strike,

There is a slight indication that digesting fer four
hours at 2059F after development gives a product very very slightly
cleaner than the control. Acebic acid in the bichromate resnlted
in @ bFighter and clesner vproduct than the control of this series.,
None were nesr the standard in brightness. These leads will be
checked.

486-69, Study further the use of white lead.

Increasing the smount of lead nitrateAused with the
white lead, here, indicated a very very slight improvement in
brightness,

4.86 =704 study the effect of H.T.P. alcohol, amyl
aleohol ané "Duponol" when added to the lead liguor,

Here, a noticeable improvement in brightness was oOb«
talneé “from using smyl alcohol in the lesd liquory this will be
given further study. H.T.P. aldhol and "Duponol” added to the
lead ligquor gave dirty pigmentss
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486~71., Study concentrated strikes, with and withoust
scetic acid, stirred for a long period at high temperatures.
Here, a slight inconsistency was observed in the aeffect of
holding for four hours at 2059F, A<l and A-2 are very close in
masstone, while B-l and C«~l are spmewhat cleaner than B«2 and
C~8¢ None of the varistions have shown any marked improvement
over the control, ‘

486=-72, Study further the use of .amyl alcohol in the
strike and lead liguor; study a four hour development period
on the 674 procedure.

In this experiment bthe four hour devslopment period gave
a very slight improvement in brightness. Here the use of anyl
alcohol d4id not check the marked improvement cbtained im the
486 «69C experiment.

486«73, Study effect of purifying the lead liguor with
feathered lesd before msking an orange; alsc study the use of
anyl alcohol, and Ammonium chloride.

Hers, the purified lesd liguor gsve a product consider
ably darker then the ¢ontreol, but nc marked improvement in
brightness, PFcllowing the strike with Ammonium chloride re=
sulted in a2 light pigment, ut with no improvement in brighte
ness. Amyl alcohol added after the strike had no marked effeecte

486~74, Study consisteney of the present laboratory
standerd procedure; also add gloss wite to the orange before
daveloping.

The addition of gloss white resulted in a very high finish
but did not add to the brighitness and cleasnness of the pigment.
Very poor cOHnsistency was obtained,

4.86 75 o Study sgain the use of purified lead liquor; also
try using erude acetic acid in the lesd liquor; study the effect
from washing the pigment before development.

Here agein the purified leasd liguor (purified by passing
over feathaered lead) gave a dark weak product. Crude scetic acid
resulted in a very dark week product, Washing the pigment bew
fore developing resulted in a light dirty pigment.

486-76. B8Study further the process of washing the strueck
pigment beiore developing; add bichromate to the washed Pigment bew
fore developing, also try the use of calcium chloride in the base,

The addition of bichromate to the washed pigment in its
unbleached stage resulited in a dull dirty producte Treating the
base with Celcium chloride gave a light masstone, but no improves
maent in brightness was obtaineds

486~77, 8Study Celecium oxlde precedures used in 1918,
None of the calelium oxide procedures gave a very deep orsnge.

Another run will be mede to study further conditions necessary
t0o obtain greater depth from these methodm
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48678, Study the use of caleium oxide when added to
Bicarbonate and struck at a boil; also study the effect of remov-
ing the carbon dioxide by means of a suctien,

Heating the caleiun oxlde treated pigments tends to
produce depth end strength. The addition of the caleium oxide
to the lead liquor at very high temperatures gave a much derker
pigment than was obtained in the 77 series. Developing by
means of a vacuum 4id not give very satisfactory results,

486-79, Study striking at 1409F; also simmltaneocusly
striking sodium bicarbonate and sodium dichromate.

Simultaneous strikes gave very ¥ellow and satrong products.
Striking at 140°F gave a very light orange.

486-680, Study the problem of development on the 67A
procedure, {ths regular laboratory standard procedure).

Here it eppears that boilingfintil the foam breaks helps
to brighten the producte Treating after the development period
doeg not seem to be very effectives 8triking at 1400F, and then
bringing to a boil to develop the orange resulted in a light
oranges

486-81, Study the part of the procedure pertaining to
time of development and siriking.

S8triking in thirty minutes (81C) resulted in the bright-
est pigment of the seriesj this might only be due to experimental
diffrerences. Preparing the white base ad a boil and boiling for
30 minutes did not have any effect on brightness. Stirring for
30 minutes et 200°F hed no favorable effect on the brightness.

486-82, Check 810, but use the regular procedure for
preparing the lead-base; alsc study the effect of manganese salts,

Boiling the lead base, otherwise like 81C resulted in
a dull dirty product. ‘

Using mangsnese sglts tends to produce very very brown
pigments.

486-33, Study the use of Kadox, citric acid and
strontium nitrate, '

The addition of Kadox has little or no effect on the
pigment. Citric acid used after the slurry was heated to 212°F
gave no improvement in brightness.

Here strontium nitrate appears to give a sldghtly
lighter and clesner product. This may be only an experimential
differencs, therefore will be checkeds

< 486-84, Study further the uge of strontium nitrate;
also molyﬁﬁa%eo
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The position for adding the strontium nitrate affected the
depth but hed little effect on the brightness. Molybdate added at
& boil Auring the development period gave a product vvs brighter
thean the control.

486+86, Study various K procedures in the laboratory (used
in plant to make YO-38-D}.

Two K procedures of Y0«38«D made in the laboratory (K 5946
and K75%8) gave dull products versus the standard materisl when
rubbed out. )

486-87 ., Study effects from Y.P.8. method of purifying the
lead liguori also study the use of a sulphuric acid trestment after
washing the pigment four waters.

Using lead liguor purified by the Y.P.S. method geve a
slightly darker pigment than the control but gave no inmprovement
in peither brightness and cleanness of masstone.

Treating the washed pigment with sulphuric scid gave a
brighter pigment with s yellowish cast, end a high finish under-
tone, -

4656~-88, Study sulphuric acid, alum and olelie acid treat-
ménts on the washed pigment.

The use of oleic acid tends to increase the dirtiness of
“the pigment. .

_ Alum gave a high finish, but no improvement in cleasnness
of masstone. Sulphuric acid treated pigments were quite yellow
in undertone, with a very undesirable finish. No improvement was
ohiaired from this series.
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MOIYBDATE CFROME CRAFGE

SUBMITTED BY: gré%?haﬂz FILE: MOLYBDATE CHROME ORANGE

APPROVET BY: DATE: JANUARY 1936

INTRODUCTION

An intensive study of this color was undertsken in the
leboratory during the past monthe This work can be divided into
two parts, first a study of the X-8074 process to determine the
cause oOf instability on large scale operation, and second the
development of a process glving a product from 20% to 40% stronger
than the Rex Orangee

Laboratory work to date indieates that greater variations
in tinetorial properties result from slight varistions in operating
conditions then from slight variations in the quantities of chemicals
used.

A new leboratory process has been developed giving a product
gimilar to the Red Oreange ¢ 38041 but more then 20% stronger. This
study is being continued.

AND CONCIUSION

Semi-fWorks difficulties with the K 8074 process made it
neeessary for the laboratery to resume work on this process. Lead
nidrate liquor and bichrome liguor were found equal to the correse
ponding erystals. Slight variations in molybdate hed little effect
but lavge varistions influenced the shade and strength, Théprs appears
to be an optimun emount sbove which the tint is wesk and yellow and
below which the tint is weak snd@ blue. Occasional strikes have come
cat. flat and slightly weak versus a corresponding control indicating
vapiatiens in operating conditions may be & more important factor in
brightfieas of massione than smell veriations in the guantities of
ingrgdienis uged.

A new laboratory proeess has been obtained giving a product
gimilar to the Red Orange but considerably stronger, The process in-
wolves the addition of e mixture of sodium chromete, sodium molybdate,
‘end godinm sulphate to lead nitrate., ILaboratory strikes are in
- plogress 10 determiné the optimumn ratio; the optimun precipitant
balexice, and the quantity of nitrie acid required after the strike to
Q& Bdin conversion to the tetragonal form.

N.B. #4523 and #497.

gggg%%Q Compare laborstory molybdate with plant meterisl
ana compsre lz ratary'grocess wiﬁh the semiesworks procedure.

. The plant molybdate gave a duller and very, very slightly
ke pro@net than the leboratory materials Using plant lead liquor

DUPO050316647
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in the K 8074 procedure gave a much stronger and yellower tint than
using Crystals. All were worse in light fastness then X 8074. The
Semi-Works procedurs gave a stronger product than the laboratory formulsa,

497-1, Study varietion in wmolybdate. 1In this sxperiment
decreasing the smount of molybdate salts resulted in darker masstones,
and bluer tints. However, in some eases no effect in strength was
observed; the same was also true with brightness.

4972, Study a more alksline strike, making variations in
aoid after the strike, and study the use of sodium sulphate.

Chenging from the use of Sodium Bichromate to Sodium Chromate
gave a duller light product greatly improved in strengths. A slight
veristion (in the chromate procedure) of nitrie acid, and sodium sule
phate had no apprecieble effeet on the products obtaineds

4976, In this experiment stirring overnight (chromate
procedure) and heating to 160°F in 30' had a deleterious effect on
the pigments "D% atirred two hours after the strike wes the
brightest of the seriess )

" 4977, Continuastion of 497+6 D, Study variation of
shromate, sulphate, molybdate, ratic; study use of salt ln the strike,

The control was a very pool check on 497«6D, A reduction
in molybdate and sulphate resulted in a very poor orange. Salt used
in the biechromate resulted in =z light milky orange. Nons were very
promising, .

49711, Study higher precipitant balance; neutral strikej
low molybdate on the bichromate proecedure,

Increasing the preeipitant balance favored an increamse in
depth. Replacing the sulphuriec =zcid with sodium sulphste gave a large
increase in depth, However, an inereasse of =zcild together with a eut
in molybdate gave a2 pigment somewhat lighter than the control « but
not as brighte

49712, Continuation of 497«8D. Balance strike to deters
mine optimun chromete, sulphate and molybdate ratio to yield maximum
strength and bBEikktness. .

None of the ccmbinatiocns of chromate-sulphate amd molybdste
studied gave an improvement over the controls All were on the red{top)
weak and blue {tint) side of the coemtrole '

497-13, Study on 497-2C the stability of the formule, using
e slight reduction in molybdate; lower precipitants,

: Lowering the prec;pitant balance, here, resulted in a very,
wory slightly weaker and bluer tinta.

Stirring 30 minutes before adding the alum had no marked

effeet on the pigment. Decreasing the molybdate from 10.85 to 10 gave
s pigment very slightly stronger then the control,




PIGMENT COLOR RESEARCH REPORT gL-12 "

MOLYBDATZD ORAINGE K-8074

SUBMITTED BY: M.W FILE: CHROME ORANGE

APPROVED BY: /WM DATE: JANUARY 1936

INTRODUCTION

A study of molybdated orange, {(based on the formula
for W 7540), was made 1ln the laboratory, to determine the factors
produecing light, flat, and weak semi-works material., Later plant
and semi-works runs have been quite close, tinctorially, to the K
number (8074) using some of the information developed in this labor-
atory.study. . :

1

SUMMARY AND CONCLUSION

This series of experiments included the study of a
number of variables. PFactors sugh as alkalinity of strike, variation
in amount of sodium molybdate, delayed addition of tresting agents,
and varistion in the amount of sodium bichromate were studied. No
single experiment gave results directly comparable to the previous
gemi-works batches. However the work done indicates that a combination
of several of the variables studied would produce a light, flat and
weak pigment; particularly, a large lead excess produces weekuness; high
acidlity gives a weak, blue product; high molybdate results in a lighter,
stronger, yellower product.

EXPERIMENTAL DETAILS
N.B. #440 p. 52

Study variation in amount of sodium molybdate
A - Control-check SW 7540
B - Increase molybdate 10%
¢ - Decrease " 10%
Results

Bvs A -~ vs yellow, vvs flat,~-; v8 str, s yellow - Light fastness -
vvs better
C vs A - vs red, vs flat,~; s wk, s blue - Light fastness - 8 better

p. 53

Observe the effect of using different amounts of sods
ash in the lead base

A = Control-check 440-524A

B - Decrease soda ash 25%
¢ - Increase soda ash 25%
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Results .

Bvs A vs red, vvs flat,-; s wk, blue - Light fastness - vvs better
¢ vs A vvs light, vvs bright,-; vs str. vs yellow - Light fastness - equal

P. 54

Study variation in amount of sodium bichromate and excess
sulphate in bichromate.

4 - Control - check 440- 52 A

B - 5 grems extra sulphate in bichromate liquor
¢ - Increase sodium bichromate 10%

D - Decrease sodium bichromate 10%

Results

Bvs A - 0.K., vs flat, vs yellow; vvs wk, vs yellow - Light fastness - equal
C vs A -~ vs dk, vs flat, vs blue; equel, s blue - Light fastness ~ vs better
Dvs 4 - s 1t, vs flat, vs yellow, vs wk, yellow - Light fastness - equal

P. 55
The effect of delaying the addition of sodium bicarbonate.

Due to an error in weighing this series had a strong chromate
EXCEeBS,

Rubouts showed all of the series to be dark and muddy in
masstone, poor in light fastness, but much superior to the K number in
strength. This informetion has been passed along to the research group.

P, 56

The effect of delaying the addition of sodium bicarbonate.

A - Control - check 440-52

B - Sodium Bicarbonate added immediately after strike
c - " " * 20 minutes " b

D - % n " 20 " 1t "
Results

Bvs A - 0.K., O0.K, 0,K; vvs wk. 0.K. ~ Light fastness - equal
¢ vs A vvs 1t. vvs flat, o.k; vs wk, vs yellow =~ Light Tastness - equal
D ve A vvs 1t, vvs flat, 0.K; vs wk, vs yellow - Light fastness - equal

P. 57
Observe the effect of delaying the addition of alum

A - Control - Check 440-52 A
B - Delay adding alum 10 minutes
hed

c ~ 11 1 850 " ;

Results 5

. ]

Bvs A 0.%, 0.K, 0.K; 0.K, vvs yellow - Light fastness - equal !
Gc.ws A O0.K, vvs flat, 0.X; vvs wk, vvs yellow - Light festness ~ equal
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PIGMENT COLOR RESEARCH REPR T R o=
MOLYBD CHROME ORANGE, YOe8074«D

APPROVED BY: DATE: JANUARY 1936 !

5

SUBMITTED BY}‘C];;EIghaLeuﬂuﬂ FILE: MOLYBDATED CHROME ORANGE
,é;é;ééﬁéﬁﬁ'

INTRODUCTION

Following an umsuccessful plant trisl of this color
last month, the formula was returneé to the semieworks for revisién,
A eonsiderable amount of work has been done, Satisfactory materiazl
is now being made,on a slightly revised formula in both the semie
works and plant,

A new formula giving an orange of greatly inereassed
strength is being tried in the semi<works,

SUMMARY AND CONGLUSIONS

SemieWorks

A totel of eighteen smell babtehes of this color were msade
in the semi-works during the monthe The first six of these were run
on varisbles in melybdate, different lots and quantities being used
in an attempt to asscertain the cause of the yellow, weak material
being produeed, Results were inconelusive, all of the six batehes
being distinctly yellow flat and wesk against Ke8074,

The K«B8074 formula was then checked using crystalline
meterisls wherever possible, and a new lot of molybdate, This
bateh was close to the E<«npumber, being a little on the dark, bright
side, with sablisfactory strengthy and a somewhat yellowish tint. The
suhetitution of lead nitrate liquor for crystals gave a little
lighter preduct thet was vs weaker. The further substitution of
sodium biohramate liquor for crystals gave a little cleaner, weaker
and bluer color than the previous batchs An increase of ten percent
in the amount of molybdate increased the strength te that of the Kenunme
ber and gave = somewhat yellowish masstone and tinte This bateh
was chscked except for a five percent inoreasse in blchromete, which
gave a very faint bichromate exeess after sirikes The result was a
vvs dark, red and bright masstone with a vs strong =snd blue tint,
éiggt fastness on all of the batches ran somewhaet inferior to that of

»8074,

Two batches were madg ﬁ% w%ich the addition of the itreate
ing agents, alum and sodium bi , Was delayed twenty minutes.
‘Both batches were a little wesk and flst, but not nearly as mueh so
as the material made et the first of the monthe
v A new laboratory formula was given a trisl in the aemi~works.
It differs from the present formila in that the strike is made at a
muaeh higher pH which is subsequently lowered by the addition of ascid.
Matexrinl forty percent stronger than K«B8074 was obtained in the labe
aratory using this formle., In the seni-works the first trial was
legBuend wesks. On a slightly revised formula, material about
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twenty-five percent stronger than K-8074 was obtained, the masstone,
however, being a little blue, dirty and chramy. A check batch was
g 1ittle lighter and flatter.

Plant

Three 2~-mol batches of this color were made in the
factory. The first of these was & cheek on the K-8074 formmla, - as
was the off-batch made last month, except for a five percent ine
creasse in the aemounts of sodium bichromate snd molybdste. This bateh
was on the dark, red, bright side of the K-numbers, with a weak,
red tint and vvs worse light stability. We have besen unsble to
isolate the cause of the yellow, flat appearsnce of last monthts
bateh except to conelude that it was a result of a combinaition of
unfavorable econditions; ile., too high an excess of lead, not enough
molybdate, and too high acidity, The first two items may have
heen the result. ¢f inaccurate anslysess '

The second bateh of the month waé made with an increase
in bichromate ard molybdete over the former one, It was a little
flat, dirty and strong against the former batch. An increasse in
soda ash gave a lighter, ysllower producis.

This study will be continued in the semi~works and plent.,
EXPERIMENTAL DETAILS

For Experimental Detalils see N.B. #448, p. 193-185.
N.Bs.#492, p. 75«85
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PIGMENT COLOR RESEARCH REFPORT
LEAD NITRATE PURIFICATION -
FERRCCYANIDE FPRECIPIT ATTON

SUBMITTED FILE: LEAD & LEAD MATERIALS
APFROVED BY' /5/,,,,&%»4‘ DATE: JANUARY 1935,
IHTRODUC TION

Work has been continued in the semi«works on the
purification of lesd nitrste by the precipitation of the copper with
sodium ferroccyanides

SUMMARY AND CONULUSIONS

Twelve purifications have been carried out. The
following variables have besn found effective in increasing the
filtrationy ra7e;

1. An inarease in temperature - 150°F is the
temperature now being used.

2. A change in filtering medium from single 4/0
duck cloths to double XX chain wemve cloths.

3. The addition of filtereel to the sliurry. One
to three pounds of the filter aid were used.

The last variable wes also effeetive in eutting down
the time necessary to obtain a clear filtrate at the beginning of the
filtretion cyele. Ko difficulty was experienced in obtsining adequate
purification as judged by the analysis of the resulting solutions and
the quality of the Y-359-~D made from them, in which, however, a slight
dirtiness was Observed, possibly due to a red dye bleed from the filter
press used. A Beries is being run to cheek this matters

On the basis of the results of one bateh, 1t appears
that "Lightnin®" Agitetlion will be satisfactorye.
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EXPERIMENTAL DETAILS
See Notebook #4082, pp. 99-1857.

It

Additional results
.are given on the batohes mentioned in the December reporte ’

Bateh #Po(B0g) 2 # Y.P.S., # Filtercel #Filtercel Volume
in Slyrry  in Galse
SW-7549 265 5.84 120
7585 265 684 "
7560 269 S5:354 ”
7565 248 5.09 "
7565 257 529 "
7874 129 BeB7 60
7578 196 3469 100
7586 254 €.78 "
7620 250 4.84 o
7621 250 4,84 "
7624 200 387 i
763% 175 3456 "
7640 196 3.80 n
7647 193 SeB4 w
7648 196 3478 1 L
7855 198 3,80 3 B2 "
7660 1.5 3,56 3 "
7664 188 B3.55 "
7665 184 3485 "
7674 155 430 "
Bateh  Preeipitation % Copper in #Y.P.S. oPeB Filter
TempP o Time TFeed Yield CU 0zl o Area
oF mine Sas¥ts
78LD . 60 53 «0456 «0003 10.4 2022 1643
7665 i 30 «046 00011 12,8 «026 "
7560 1x0 5 +044 «0008 10.0 081 4/

. 75865 » 30 +043 « 0002 D7 20821 "
7565 (.15 5 «+O48 0001 9.7 +021 13543 .
7574 119 " - - B0
7578 L b - - 13.8
7586 L 30 - - +00DL "
7620 w " 2083 00016 el +019 16
7621 ” n +048 LG00Le 1Gsl +019 "
7824 » " o055 OO 11,3 «019 "
7657 L ” 2PBl L0001 10.8 =019 13,3
?6&0 ” n "
7647 150 " 16
2649 110 " n
7653 i hid "
7660 d L L
7884 150 i n
7667 " n "
7674 " " "
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R. = rubber recessed plate press.
P,F, = #2803, wooden plate and flsme press.
* g Bravity filtration.

*% . gent to press without dumping residue from previous batech.

Beteh Press Cloth Agitation Pime of Filt. " PJ.Cs

Recycling Rate Vole
Mine Gal/sg.£3/hre  cu.ft,
7649 Re 4/0 duck Sweep 80 2.7 o2
7665 w bl i 0 BaB +25
7580 " hd ot 0 72 17
7565 " " " - 14,1 +11
7585 " * " - 565 «21
7574 P.F.* " " - 1lo4 -
7578 Re hid Lightning e 7.8 13
7586 hd " G - 4,1 «04
76820 P, F, i Bweep 188 2.9 «31
7621 " " o 80 2e3 «21
7624 " hid - " 145 247 15
7637 B bid " 4 7.0 -
7640 i d " 9 ! © 75 +11
7647 . P.Fs XX chain d 54 6.0 14
7649 i hid " 20 Ted 218
7683 " " " 7 9.3 +36
7860 " " " 3 16,4 19
7664 " hid w a7 9.5) oBL
7667 kR i " 15 4.7}
7874 " i Lightning 9 9.1
Yellow _ Purl Rubout versus Stesndard
MasstOne Drawdown Stremgth Tint Lightfestnes
7549 veB8.Ted & eln, @ ssabr, sS+grn. better
7585 ssred & clne - Ssatr, S.grne better
7560 VeS.Ted,Va¥edecln. s.8trs Se8Lre Sscluy Saibotter
7583 VeSsT8d,VaVa8401lne 8:8%4T, 8o8trs ss¢lns s.better
7565 Te8odark & red s.Ted = g.str,. ssTed & better
TV S, AFR By cln.,
75%4 VsVes.Ted & olne 0K 0¥, VsVes.Ted better
: & elns
7578 s.red & dirty dirty, g+s8tr. s«red & ssbetter
s.red clns
7586 s.red & dirty ggééi. VoSeBUre VeS.clns sSsbetter
T
7620 sered S.Ted & str. clna s.better
dirty
7621 VoVeSered ,vess sered - s.str. SeCln, S.bstter
airty
7624 VeSe.red V.VeS,Ted sl.8tr, s,g{a& Vv.8.better
cinas
7637 Ves.dirty & flat s.reé Se8tTe Se&r«® = s.better
. cine
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Yellow Purif. Rubout versus Standard
Batch # Batch # Masstone Drewdown Strength Tint Lighte ,
foastnesss -
,gggg 7640 ‘Se&TNo% dirty ssred Ss8tT,. Ss2Tnk sesbetter
cln. ’
7654 7647 VeS.81N,5.4irty sered S8s8tre. secln. better
78855 7649 VeS+8TN,s481rEy sered s.str,. S.eln. better
7689 7653 VaVeBo 2PN, Va3.8irty vos.red s.str, s,¢ln, s,better

DUPO050316659




VP
3L-16 3/
PIGMENT COLOR RESEARCH REPORT

C.P. CHROME GRETNS, G-409«M « 412D
_PRODUCTION

) o ' FILE: CEROME _GR
iggg:tﬁg%gﬁf.‘ /W 28 @’/‘"""?"’ DATE: JANU%I%‘Y }fgags.

INTRODUCTION

One basteh of easch member of this line was made in
the planit for stock.

SUMUARY AND CONCLUSIONS

Difficulty was experienced from redmess in the
greening yellows and the corresponding olive and dirty masstones of the
greens., Iwo of the above Freening yellows were improved in a measure
by the addition of fifty pounds (actual weight) of acetic acid before
greening, I% seems probable, therefore, that this trouble canm be
corrected by an increase in the aeid in the strikea
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PIGMENT COLOR RESEARCH REPORT 4017
C.P. CHROME GREENS, Ge4l5~D AND ¢=416-D

SUBMITTED BYi//éé%?éﬁiéf/'CzuA.diuiuﬁyk FILE: CHROME GRETHS

APPROVED BY: é?[iﬁ@é%ﬂkwéz’ DATE: JANUARY 1936

INTRODUC TION

Three bateches of each of these colors were made on the
formula (4B39-894) recently used in an effort to obtain a strong type
Gu389«Ds This was done to restandardize G-415«D and G-416~D (G=390<D
and G=%91«D standardized for rubber), This was necessary because the
original standards contained coppers

SUMMARY AND CONCIUSIONS

The formuls actually used was a modification of the labe
oratory formula previously reported as SW 7530 end G-389-D, plant
bateh 46839.

These batches showed a decided tendency to flatness and
chalkiness in messtone by rubout agasinst both the rubbsr znd regular
Gw389= line standards. Against G«390-D standsrd a mix of the three
G=-415«D batohes brought to egqual depth with a little G~416«D, showed
gbout 5% extra strength. A similar G«416«D mix was ebout 10% strong
versus G-391«D standard.

: Satlisfactory new eeopper-freeo stsndard mixes were made
using the six batches madee

See Table 1.

Mixes have bsen made and submitted for standard in rubber
as follows, the mixes containing a small amount of lead sulphate to
allow for the extra strength of this productinn: ’

G-415~D, 16662 consists of:

G-415«D 47118 1330
w 49156 1470

" 47183 1098

GeB44 <D 46618 190
Pb30y, 285
138

G416«D, 16698 consists of:

G-416-D 47119 1680
" 47155 1835

" 47205 178
G-415-D 47183 371
- 46682 212
PbSO, 59
805
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PIGMENT COLOR RESEARCH REPORT 3¢ -

PIGMENT GREEN B

FILE: PIGMENT GREEN B
DATE: JANUARY 1936

SUBMITTED BY:
APPROVED BY:

INTRODUCTION

Work was continued in the laboratory this month on the
problem of developing a dry lake of Pigment Green B for dispersion in
rubber andé for general evaluation.

The investigatien on the preparation of dry colors for
psper cogting continues to be delayed, pending completion of the
studies on GLw»407«Ds

SUMMARY AND CONGLUSIGNS

Preparation of a 4ry lske of Pigment Green B for rubber
has been completed. The product K-8172 is a fifty per cent Pigment
Green B Leke on alumine hydrate - barium resinate subatrata. It
disperses well in »ubber, 107 parts being equal to 100 parts of both
the corresponding later dispersed pulp and Green ¥ D Standard, on an
equal pigment content basiss A sample 1is to be submiited to the
Rubber Chemicals Dept. for evaluastion.

The weyk this month was devoted chiefly to studies ine.
volving minor modifications of the laking formulation, in order %o
obtein exactly 50 per cent toner eontent of the lake and complete
precipitation of the water dispersible pigment on the substratas

The use of barium chloride in plesee of sodium chloride
in breaking the pigment-rosin soap enlloid results in complete
Tloocculation of the pigment and slightly softer texture and eomsecusnily
slightly improved strength as judged by rubber tests. The rosin in
the pigment is ip the form of barium resinate instead of the free resin
sold or solubls sodium resinates

Altho diglycol stearate gave some improvement in previous
products the recently improved lakes are not benefited by diglyeol
stearate,

Lithographic varnish rubout inks of K-8172 show it to
be ecual to the best prepared previously and indications are that this
one product may be satisfactory for both rubber and genersl application,
axeluding paper coatinge The problem of development of a Pigment
Green B Lake dry powder in the laboratory can be considered eomplete
.and this new pigment is now ready for semiwworks development, pending
acceptance of K«8172 for rubbers

N
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EXPERIMENTAL DETAILS =
Expts 34, 35 and $6. N.B. 482 pe 106, 110 end 112 respectivelys

Substitution of BaCls for NaCl, for precipitation of the
dispersible pigment resulis in slightly gsofter texture and slightly
inereased strength, and is preferabls, especially since barium resinate
instead of free resin aclids or sodium resinate 1s present in the lske.

The use of "Duponol" WA and diglycol stearate have no
benefical effect upon the dry pigment.

Variation in the quantity of precipitant (BaClp) influences
the floceulation and physicsl properties of the pigment. gufficient
Ballg to give complete flocoulation is essentisl in cobtaining pigment
of the desired texture and sirength.

' Expte 97 N.B. 482 p. 116
Varistion in alumina hydrate base from 30/11 to 30/15

has not appreciable effeot upon the pigment. The %0/15 base is prefer-
ablees

BExpts 38 N.B. 482 p. 118

Substitution of CaClg for BaClg es the presipitant results
in a lower yield and offers mo advantage over BaClge

The quantity of BaClz.2Hz0 was veried from 4 to 128 grsms per
20 grams of Pilgment Green B dry basis and 6 grams I Wood Rosin. Com~
plete Tloeculation and maximum strength was obtained using 8 grams
Ballye2HaOs

Expte 39 & 40, N.B, 483 p, 120 and 122 respectively.

Veriastions were made in the quantity of alumina hydrate in order
to obtain an exaet 50 per cent Pligment Green toner econtent of the dry
products The composition of the 50 per cent leke, K-Bl72 as estimated
from the smounis of ingrediemts employed and yielﬁ obtained, is
probably as fellows:

50 parss Pigment Green B 100% toner basis
50 parts Alumine Hydrate
20 parts Barium Resinate
Actual Fe analysis of K-Bl72 gave 4,29% Fe. equivalent to

4,29 x 11.9(factor for P.G.B.) = 51,05% Pigment Green B
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PIGMENT COLOR RESEARCH REPORT 36-11 —
PIGMENT GREEN B PULP, GT=68-F

APPROVED BY: 2~ DATE: JANUARY 1936

SUBMITTED BY: & §,7¢¢w FILE: PIGMENT GREEN B
INTRODUCTION

Produetion was sbtarted in the plant on GT-68-~FP in order to
build up the required stock of 1500 pound dry for rubber, A total of

three batches were made under Development Section supervisions

SUMMARY AND CONCLUSTONS

The first batch was made to check Lot 41873 except that a new
type Turkey Red 0il (Jacques Wolff) was used in preparing the Cadmium
Soap. Beecause of the partial oxidation of the Scdium Bisulfite used
in this batch the Nitroso Beta Naephthol was not fully esterified with
the result that there is a large excess of Ferric oxaslate snd of Cadmium
Scoap in the finished pulp, The resultant eolor was therefore weak and
dirty in both rubber =nd paper snd with a yield of only 70% of estimates
In order to consume this off bsteh it will be necessary %o mix off small
portions of it in subsequent productlon of rubber materisl. Steps have
been taken to prevent a recurrence of production of sub-standard material
by arranging to discard all Sodium Bisulfite that has deteriorated {(hard-
ened in berrels) end by securing analyses of 21l material under susycione.
It has also been decided that subsequent orders for Sodium Bisulfite will
be placed only as neseded for current production in order to keep loss
of material due to oxidation t0 a minimum. )

The next two bstches were made to check the first except that
in the case of the last bateh the regulsr General Aniline Turkey Red 0il
was used in prepering the Cadmium Soap in order to have a eontrol bateh
to use as a crossecheck on the uss of Jacques Wolffrs Turkey Red 0il.
Both of these batches were satisfactory in both rubber snd paper by Krebs
test and ehecked esch other almost exXaetly by rubber test, The Jaeques
Wolff Turkey Red Oil is therefore satisfactory for use in GT-68-P on the
basis of this test,

Yields were satisfactory averaging 96%% of estimate in the use

of the last two batches whieh checks the yield on previous plent production

The Dye Works has requested that no more stump barrels or kegs
be included in the shipments of GT-68-P, This will of course necessitzte
the holding of stump batches in stoek until enough has been accumulated
to make full barrels (X 400 pounds of pulp)., Uniform mixing of these
stump lots will be rather diffieult as the only squipment aveilable at®
present for puly mixing is the Jemi~Works Straub~-mill or Mikro~-Pulverizer
which are not designed for work of this type. The Dye Works has returned
stumps on six batches of CT-68«P for paper. These have been mixed aznd
there are two more mixes in process which will consume all stump material
on hand at present.

DUP050316667

A oA oo o 8




Bae %

Shipments over the past two months have consisted of 2473§ pulp
. (656 # dry) shipped for paper. Stump barrels on the two batches shipped
were retained as requested.

Production results are tabulated in.Table I, mixes in Table IT
and shipments in Table IIIs
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PIGMENT COLOR RESEARCH REPORT
PIGMENT GREEN LAKE FOR PAPER, GL407eD

SUBMITTED BY: /o M VAl TaNURY 1956
APPROVER BY: /55;4@&%¢g%; FILE: PIGMENT GREEN B
INTRODUCTION

Three trial bstehes of this lake were made on the
E«8137 (sodium resimate) formula to test practicability of large secale
operation, 4 plant size Drum Dryer located at the DyeWorks was useds

SUMMARY AND CONCLUSIONS

Although the material made on stendard formuls was
weak on peper test, 1t is believed that by proper adjustment of the
toner content; a satisfactory product can be obtained with use of drum
dryinge. #nalysis of the lakes produeed showed only a 44.2% toner
content on the two batches intended to be 50% toner, This disorepancy
is explained by the yields obbtalned which were higher than on small
previous batehes and much closer to theoreticsl. Recalculation of
the toner content on basis of theoretical yield gives a figure of.44,5%.

On basis of control tests which indicated the need of a
wegk shading betohesa third batch wes msde to be 31% toner and was of
course too weak for present use. The toner content by anaslysis was
26,48%. Dispersion in water was reported as somewhat inferior to the
other batches. :

Operation of the fomulas appears to0 be satisfactory.
For regular msmufscture provision for a2 vat in which to prepare sodium
resinate would be necessary as use of an irom drum as done in othex
trial runs is cumbersome and unsafe. An agitated iron vat wes used
$o slurry the green toner and resinates No colloid mill was gvailable
ned ils probably not required.

The setual drying proeesded without difficulty, the
material coming off the rolls in rather fine condition with only = small
emount of wet lumps in the edgings. Approximately 8% of the product
is carried inte the ducts and scrubber from which it can be recovered.

The total yleld obtained for the series was 549§ or
93,5% of theoreticasl. The latter is caleulated from the dry weight
of Pigment Green, plus the weight of rosin, the sodium equivelent of the
csustic soda used and 2-1/2% moisture.,

EXPERIMENTAL DETALLS
’ NHeB. #391, Pe B

The Drum Dryer used is the one located in the Basie
Pink Bldg. (#292) at the Dysworks. The set up included a 445 gal. iromn
~wat from which the color is fed to the Rolls., A déust collecting system
consisting of flues and a scrubbing tower is used. A drying rate of

b
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about 100# psr

§a
«- B “

hour was obtained, Stesm pressure wes from 30 to 404,

DRun m at a rate of 4 R, P Ms

on lot #45093.
for peperTs

The Green Toner Pulp (GT-68-P) used in the series was
This was treated msterial which wes 9,X, for rubber snd

P‘aper tests on final grinds (main portion),

SW-7626 « 10-15% weak - Digpersion - good,
"

SW7628 « ¥
SWw7031 « 30%

" " L
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PIGMENT COLOR RESEARCH REFORT
SPECIAL ORGANIC PIGHENTS

SUBMITTED BY %ﬁ/ FIL®: MISC. LAKES & TONERS
APPROVED BY: =/ — & & DATE: JANUARY 1936

TRODUCTION

Laboratory investigation of new intermedistes, dyes,
lakes, etces was confined this month to the prepsration and evaluation
of dyes and lakes of the anilide of beltawoxynaphthole acid as
coupling component with 2 chlor 4 amino & sulfonic acid (Red 2 B
diazo component) and 4 chlor anilime 8 sulfenie acid (Scarlet 2 YL
diazo component) as dlezo eomponents.

502!

Tagts were made of 8.5 dichloranliline of Verona Chenm,
Cos 2nd Lithosol Orange R lot 1 of the Dye Works.,

SUMMARY AND CONCLUSIONS

Dyes and correspending pigments of the alkaline earth
metel salts were prepared in the laborabtery from

A~diazotized 2 ehlor 4 smino toluene 5 sulfonie acid
combined with the anilide of 2 naphthol 3 carbexyliec acid and

B~dlazotized 4 chlor aniline 2 sulfonic =26ild combined
with the snilide of 2 naphthel 3 carboxyliec =oid

The barium and caleium toners of the "A" combination
are reds of medium depth and of yellewish shades, the calcoium pigment
being dsrker, and bluer than the berium. Both, however, ars much
derker and wesker than the Caleium btener of Lithesol Red 2 B K«7853
end both bleed slightly in linseed oil and distinetly in lacqguer.
This bleed, however, may result from deecomposition produets formed
during ecoupling or incomplets conversion of the dye to the alksll
earth metal salt. Althe light fasitness tests have not been completed
the results so far indicate that beth the caleium and barium pigments
are inferior o Kw7855 (CaBed 2 B Toner) in light fastnesse

The barium snd caleium toners of the "B" combinatien are
deep reds of yellowlsh shade, the berium pigment being darker and
bluer than the caleium. Both sre mueh derker than pigments of the
A" dye and very much derker, duller, bluer and less clean than the
strontiom toner of Scarlet 8 YL, K~7985, The calcium and barium
pigments exhlibit = slight linseed oil ond lacquer bleeds This bleed,
however, mey result from decomposition products formed during coupling
or incomplete sconversion of the dye to the alkali earth metal salt.
Althe light festunsss tests have not been completed, the results so
far indleate that both bhe calcium and barium pigments are inferior
to Ru7985 in this respsct. .

DUP050316673
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The work om the above new dyes and lakes so far has been stricte-
ly of an orientation nature and a conelusion at this time as to the
merits of any of these producta would be premature, Continued investiga«~
tien is proposed. :

A sample of 2:5 dichleraniline of The Verona Chemical Co.
appears to be satisfactory for the prepsretion of Monolite Fast Red 2 R
(2:5 aichloreniline »« anilide of beta-oxynaphthoic acid)s. This color
iz a very close mateh to Toluidine Red RT«386«Da

Tests of laboratory prepared dye and duPont "Lithosol™ QOrange
R lot 1 showed indicatlons of the latter being contaminated with black
dye. This was subsequently confirmed by The Technical Lebmatorys
ZXPERIMENTAL DETATLS

Expt, 49 N.B., 7487 p. 168

Preparation of

Dye: diazotized 2 chloxr 4 amino toluene 5 sulfonic acid -3 Naphthanil
A.8,, and Barium and csleium teoners. Series A A3 A4 AS and Age

Preparation of

Dye: diazotized 4 chloraniline 2 sulfonie acid -2 Naphthanil A.8., and
Barium and calcium toners. Series Bg B3 B4 B5s and Bge

Expb. 47 N.B.#487 p. 164

R.lM. test of Verona Chem, Co.¥s 2:5 dichloraniline
Bxpt. 45 N.B.#487 p. 160

R.M. test snd investigation eocncerning off-color of duPont
vLithosol" Orange R-lot-l,.

The dye lot 1 appears 10 be contaminated with black dys.
This was confirmed at a leater date by the Technlecal Laboratery of The
Dye Workse
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PIGMENT COLOR RESEARGH REPORT sz

322
FLUSHED INORGANIC PIGMENTS
SURMITTED BY: X £ 19M PIIE: PIGHMENTS IN OIL
APTROVED BY: —ogceE DATE: JANUARY 1936

INTRODUCTTON

Orientation work on the flushing of iron blues and chrome
vellows has been eontinued,

SUMMARY AND GONCLUSIONS

Phe effect of the flushing proecess on the tinting strength of
iron blue is still in doubt although indications are that flushing camses
an inerease in tinting strength, MWetallie oxide (i.es. Zn0 and Mg0) flushw
ing assistents decrease the tinting strength probably by reacting with
the iron blue asnd increase the rate of livering of the finished inke

Long chain alkyl amines and the corresponding quaternary
ammonium salts spparently coat the iron blue partieless so that they are
no longer wet by water causing a thick iron blue pulp to become thin
end watery {this same effect is produced by stsarie acid, sodium hexametow-
phosphgte and the sodium salts of lignin sulfonic acids (D-2262) but
these agents do nof ceuse the iron blus (in pulp form} to transfer into
the 01l phase easlly in such a manner as, for instance, Zinge Oxide does,
In some instences, fixanol has cansed an actual transfer bubt econsistent
results have noit been obtained and it is evident that the optimum ¢ondibe
ions have not been determined, The results obtained at the Experimental
Station with a 1% slurry of iron blue have been confirmed in thie
laboratorys

Zincbnaphthenate {D-2240) 1is relatively successful while the
following additional agents are tentatively unsuecessful as assisting
agents for the "flushing™ of iron blue in pulp form:

ls Active silica adsorbent (D~2241})
2. Merck*s mediecinal charcoal (D-2842)
3¢ Sulphonated olive oil (D-2283)
44 Diglyeol laurate {(p~-2315)
5. Free lignin sulphonie aeids {D-2261)
6¢ B8Bodium salie of lignin sulphonie

aelds (D»zzszg
7« Cruds stearyl amine : {D=22886

Bs Sodium hexenmetsphosphate
9 Shearie acid

10, Furoie acid (D-1267)
1le Cetyl trimethyl ammonium bromide (D-2874)
12. Agualoid (D*2528¥
15 Lecivat (D-2529
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Tw3l6sD does not flush Into vegetable o0ils unless Zine Oxide is
added, Bw66-D and Y-316«D will not flush into Mujol sven wilith the sddition
of Zinc Oxlde. Providlng sufficient water is present, B«656«D and Y-B16-D
mixed with Nujol will produce a erude emulsion with water as the contlnuous
phase,

Zinc naphthenate was relatively successful while Zine 0Oxide, lesad
sulphate and soya lecithin (D-1561) were tentatively unsuccessful for
flushing Y«202«D in%o #1 transparent varnish,

RIEVIEW OF PREVIGUS3 WORK

The immediste effect of tresting water-wet pigments with oil as
recorded in the variocus experimental note books is summerized in Table Is

BXPERIMINTAL DETATLS
N.B. 483,

Expts 13s Reaction of EKadox with wet and dry B«66«D,

Expt. 14+ Effeet of White Seal Zn0 and Mg0 on flushed and dry
control inks of B=86-D,

Expts 15 Orientation experiment on flushing Be«66<«D and Y«316«D,

Bxpts 38¢ TFixanol as assisting sgent for B-86-De

Bxpts 34, Affsct of fixanol on sirength of B-66«D. Experiment
o be repeated,

Expt. 35, Affect of various amines and guaternary salts on
rate of Tiitration of B-66~D slurry (1%).

Expt. 42, Flushing assistants for B-86«D;
Expt. 46» TFlushing assistsnts for B«66«D and Y~202=D,
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3023
FLUSEED LITHOL RED
SUBMITTED BY: D& Bundich FILE: PIGMENTS IN OIL
APPROVED BY: e DATE: JANUARY 1936

-

INTRODUCTI ON

R 4 consistency study of the effeet of flushing on RT-364-D
has bean made. . .

- SUMMARY AND CONCLUSIGNS

Flushed inks of RT«»364«D sre consistently slightly wesk snd
blue in tint end very slightly light 2nd dull against corresponding
dry control inkss It makes no difference whether the dry control inks
are ground from lump dry coloxr or from 4dry eolor which has been pulvere
ized on paper by rolling with a bottle. The above relstionship of the
fresh tints changes on standing. Apparently the masstone, undertone and
tint are more closely dupliceted for flushed inks than for dry control
inks within = single plant batoh. Between plant bateches, the absolute
tinetorial values, of course, vary greatly but the relstive tinctorial
values of flushed and dry control inks are guite consistent.

&

A preliminsry experiment indicates that RT=-364-D can be
Tlushed into RC-203 "Dulux" resin containing thinner on the hot ink
mill,

The extraction method of analyslis for pigment content of
inks does not sporeciably affect RT-364-D tinctorially.

Apperently there 1s less bleed into oil in flushed inks than
in dry contrel inks of RT~364-D since when 483-31 end 483-36 inks (1:1)
ware thinned down to 2:3 inks and mounted on paper, the oll that soaked
into the paper showed less bleed for ths flushed inks than for the ary
sontrol inks, '

REVIZV OF EXPERIMENTAL WORK

' A consistency series (483-36) wes run in order to determine
if the relationship of flushed and dry eontrol inks of RT-364~D would be
the same from batech to batch. Apparently this is true sinece in both
series 483%~31 and 483-36, the fresh tints of the flushed inks are
slightly weak and blue and the masstones slightly light and dull agsinst
the dry control inks. Apperently the messtone and tint are more closely
duplieated for flushed inks thsn for dry controcl inks. The conelusion
seems Justified thst within a single plant batoh, the masstones and
tints of flushed inks can be duplicated, There is a great variation, of
course, from plant bateh to bateh of RT-364-D, The results of 483.36
serles are tabulated in Table I of this report and should be ocmmpared
with the results of 483-~31 series tabulated in Table III of the "Flushed
ILithol Red" report for December, 1935.

EXPERIMENTAL DETATLS
N.B., #4853,

DUPO050316678
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483~36, Consisteney study on RT-364-D flushed and dry eontrol
inkse . .

483-37, Flushing of RT«364~D inte BRO-95490 resin.

435*40. Flushing of RT-3564~D into #3 reguler varnish and into
#3 transparent “arnish,

483=-44, Effect of extraetion procedure on RT«$64.
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PIGMENT COLOR RESEARCH REPORT b2
FLUSHED P.T.A.PIGUENTS

SUBMITTED BY: X £ b‘ima&—J FILE: PIGMENTS IN OIL
APFROVED BY: . DATE: JANUARY 19%6
INTRODUCTION

A cooperative study with F. H. Levey Co. on methods of flush-
1ng and evaluaticn of flushed inks has been initiated,

SUMMARY AND CONCIUSIONS

A large sample (over 3 pounds) of BT-125-D flushed ink snd
eorresponding dry sontrol end pulp conirol have been prepared so thet
F.H.Levey Co. can compare their methods with our method of flushing. Also
a 3 pound semple of Blue Toner, K-7982, dry color ground in an eqgusal
weight of #0 regular varnish has been prepared for Levey to compsre
in properties ageinst competitive flushed inks. .

Neither flushed nor, dry control PT4 pigment #0 regular
varnish inks showed an appreoiable smount of livering after standing in
cens at room temperature for three months,

Flushed and 4ry control inks of GT=347-D extended in
hydrate ink (1:50 and 1:100) by gridding on the ink mill showed no
difference in tinting strength,

EXPERIMENTAI DETATIS
N.B. 483

483-41, Preparation of three pound ‘semple of K-7982: #0
reguler vernish (1:1) ink for levey.

K-7082 s stronger and s better in light fastness vs. BT-150-D,

483-43+ Preparation of large semples of BT~185-D (Lot #47391)
for Levey. .

: A. Dry Control., Press Cake dried over night in steam oven
140°F and miero pulverized in semieworks.

! B. Flushed Ink., 3400 g. pulp (833 g. dry color) * 833 g.
#0 regular varnish flushed on large ink mill, Four passes over hot %
.mill after removal of water,

Co Pulp control. t

. 485-45. Extension of 483-29 inks (GT-347-D) with hydrste
nk.

——— e - - DUP050316681
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3k
FLUSHED LAKE RED C
SUBMITTED BY: D¢ £ Buadicf FILE: PIGMENTS IN OTL
APPROVED BY: o . ¢ DATE: JANTUARY 1036

-

INTRODUCTION

P—

. An acecurate evaluation of flushed and dry control inks of
RT-313-D has been made. )

SUMMARY AND CONCLUSIONS
On the ink mill, RTw-313-D flushes readily into an equal

weight of #0 reguler varnish with only a negligible amount of pigment
remalning ln the flushed water. .

Duplicate experiments show that RT«313~D flushed inks
have no adventages in tinting strength, flow, messtone and undertone
and slight edvantages in body, length, texture and light fastness
a8 compared to corresponding dry control inks.

The experimental evidence upon which these conclusions
are based is summsrized in Table Y.
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PIGMENT COLOR RESEARCH REPORT 2k -
NEW TYPE PRINTING INES - ROTOGRAVURE INKS

SUBMITTED BYs a FILE: PRINTING INK COLORS
APFPROVED BY: > DATE: JANUARY 1936

INTRODUCTION

; This problem has been pursued actively in the laboratory the
past months A large number of inks have been preparef snd evaluated in
80 far as we sre able to eveluate them and conelusions drawn as to the
“Pormulation of inks with satisfactory gloss, This phase of the investi.
gation appears to be substentially ecompletes Some investigation of the
merits of various resins remsins to be done, as well as the final prepar~
ation of sizeable samples of inks to be evaluated by the user by actual
printing bestse

SUMMARY AND CONGIUSIONS

The following resume of tﬁe prevbus work is introduced to
‘meke this report complete in itself.

The Technicsl laborastory at the Dyeworks was asked:in February
1935 to recommend an inik for use on a new type of rotogravure press by
one of their customers. After considerable lnvestigation, they
selected RH «~ 35 - D {the high melting modification of the R & H
Department®s new resin) as the binder for the ink with Solvent Naphtha
{H-504) as the solvent, They formulated an ink using Hanssa Yellow es
the pigment which pleased the customer very much. The aspproximate com=
position was given to us as

Hansaa Yel low 6.6%
RE-35~D 40.6%
Solvent Naphtha 52.8%

1060.0%

(Attempts in this laboratory to duplicate the above ink have cast soms
oubt on the accuracy of these figures).

The ink was prepared by pasting the yellow with part of the
solvent and adding the resin dissolved in the remainder of the solvent.
"No grinding was necessary and the ink prints with a very desirable gloss.

This laboratory took up the problem with the idea of incore
porating part or all of the resin with the pigment in the hope that 1%
would greatly facilitate the mixing into an ink end possibly eliminate
o: grinding where it would otherwise be necessarys Attemplts were made to
o incorporate the resin by adding a solution in mineral spirits to the
color in process, finishing by the usual development, filtering and
drying, the solvent evaporsting along with the waters

This treatment was applied to a lithol red by adding the
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resin solution in a colleid mill to the finished pigment and by adding
the resin solution to .the soda salt suspension in the vat with subses
quent trestment as i1f it were not present., The treatment was also
applied to BT«1l00«D by adding the resin solution just after adding the
PTA solution to the dye and before the development at the boil, In
each case the resin was incorporated and the dry product was scmewhatb
harsh and brittle to the touch but softened very readily when added to

. solvent naphthas There was good evidence that these products did in

some cases show better dispersion in the solvent without grinding than

- d1d the untrested products. However, there was also evidence that come

plete dispersion would be very difficult to obtain without some grinding
action such as a short bsll mill cycle, When such a grinding action
was used the effect of the resin im the pigment was no longer apparents

. There was also evidence that such a treatment did in some
case result in a marked tinctorisl change although in other cases this
was not apparent,

It would appear that any resin could probably be incorpor~
ated in most pigments in some such menner as here describeds It was,
however, decided to drop this phase of the work and ooncentrate on a
determination of the regl merit of RH-35-D with a pepresentative group
of pigments and to formulate with easch of them a satisfactory ink.

The first preparations made with a lithol red and with
BT«100«D (PTA Blue) lead to the conclusion that each color would require
a different formlation to obtain the desired gloss, This work was
done in cooperstion with the Technical laboratory but sttempts to
duplicate 1t at Newark have lead to a mew view of the problem which is
more fully set forth in the following discussion of the work undertaken
in January.s

During this month two preparations of Para Brown have been
made snd have shown the process to have satisfactory reproduciblility.
A large ssmple is available for a X sample end for preparing an ink
for examination by the customer who has expressed a desire for such s
cOl0T,

The remainder of the work during the month has consisted
of the prepsration end testing of roto inks using RH«35~D resin as the
binder and solvent naphtha (H=504) as the solvent. The following pigs
ments have been examined:

1. RT=w242.D Duel Red

2e¢ RT«232-D Tolulidine Red

36 RTw329=-D P,T.A. = Rhodamine 6 GDN

4, YT=-291-D Hansa Yel low

5, BT=~125.-D P.T.A., - Vietoria Pure Blue BC

6+ Para Brown

4 small smount of time has slso been given to the examination
of other resins in comparison to RHe35«Ds

The method of testing the inks is fully described under
the Bxperimental Details, As more fully set forth there, our evaluation
of the inks is limited in its accuracy because of the thick film of
ink and slow rate of evaporation of the solvent on the cold printing
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machines In actual practise a much higher amount of solvent could
undoub tedly be tolersted than the maximum permissible under the
conditions which we are using for testinge

A guite exheustive study has been mede of the relations
of the three ingredients of the inks using each of the six colors listed
aboves Contrary to our previous statements that each pigment would
require a different formulation, the conclusion now appesrs unmistake
able that a suitable relation between resin and pigment can be found
which will apply to all of these pigments wilthout material changes
It appears that no gloss can be obtained when the pigmentw-resin ratio
is below 1:4 and that gbout 6 parits of resin to one part of pigment
are required to give the best resultss Higher amounts of resin can
be used but appear to be very impractical,

With the printing eguipment available and using a pigmente
resin ratio of 1:6 it is necessary %o keep the solvent below 45% of
the total snd preferably below 40% to give the best dstail of print
and the highest gloss. As noted above, this factor of solvent content
will certainly be influenced very lergely by ths thin film of ink used
in typicai roto work as well =8 by the very rapid evaporation on the
heated pressesa

As to the effect of different resins, we have some cone
firmgtion of the reported merits of the higher melting varieties of
RH resins« The natural resins such as East Indis Gum and Damar,
give viscous solutions with resulting good detail of print but are
scmewhat deficient in gloss. Other synthetics like Amberol snd Cumar
show falr gloss and glive promise of being quite satisfactory when the
solvent is properly adjusteds We are now inelined to the belief that
RH«35«D (or RH-21l) is probably the best of the resins so far tested.
However, wo further believe that other resins can be so formulated as
0 give results substantially comparable even 1f slightly inferiore
We have ordered and plan to exsmine a number of commercislly availe
able products and to select certain of the bgst from this group to
prepare inks for examination by our customeyalong with the contemplated
inks from RH=35<Ds

Ve are now proceeding to mske up one gallon sapmples of
the various colors noted above (omitting RT=352¢8«D) using RH-35«D end
we will use RT«232«D to make up similsr samples using the various
resinss These inks will consist of

Pigment 8.4
Resin 5146
Solvent 40,0 .
we will hope to keep accurate records of the additionsl solvent, if
any, used by the customer,

EXPERIMENTAL DETATLS

N.B.#493, P, 504954
Also «~ evaluation of inks as reported in Decembers

All evsluations of rotogravure inks as noted in this
report have been carried out on a small textile printer with an
engraved roll operating against a rubber roll. The engraving is
quite deep in respect to the usual rotogravure etching. The ink 1is
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distributed from a blade with a second "doctor" blade to remove the
excesse The machine operates at & speed of about 20 feet per minute
end there is no heat so that drying is by evaporation in the open airs
As a consequence of this situstion inks of relstively low solvent
content are rsquired to obtain a satisfactory glosss With highsr solvent
contents, the solvent penetrates the paper and takes so much of the
resin with it that the finish is gquite flats Also inks of low
viscosity do not print a sherp, clear design when the engrsving is
deeps All tests have been carried out on a rotogravure psper obtained
from The International Psper Co. Ratings have heen based on the cleare
ness or detail of the print, on the gloss and on the penetration of the
peperes

493+5 series evasluations p. 25-27, These inks were prepared
to duplicate the inks prepared in November at the Technicsl Laboratory
of the Dyeworks and also to study the sffect of ginding in a ball mille

It is obvious that all the inks of this series have more
sclvent than was used in the earlier works They ere thin, give
blurred prints with little gloss and considerable penetrations

Grinding very definitely inmproves the P,T.A. blues but
appears to have very little effect on the Hansa Yellow and Lithol Red
inkse .

4936 series evaluation p. 28«29, RBast India Gum vs,
Cumar Resin with Hensa Yellow and Lithol Reds

In each case the Rast India Gum glves a more viscous ink
and a sharp print but poor gloss, The Cumer resin gives a thin ink
with a blurred print and poor glosss

49%«12 series avalustion p.46+47s These inks were prepared
from the brown pigments of 493«9 and 493~10 seriess

A" was from 493-9C Basic Brown P.T.A. and waes s very poor
inks The pigment was hard and did not grind out, The other inks
were from Copper Para Browns, Although all the prints were blurred
and showed bad penetration, there was some suggestlon of a gloss which
gave promise of formulating a satisfactory ink.

49%«13 series evaluabtion p. 48«48y This series consisted
of the Cumar resin inks prepared according to Mr. Dubring's formulsa,
They had no gloss and did not adry completelys The Tormula is ceertainly
not applicable to the work at hande

493 pe 50e51le An attempt was made to flush BT«100-D press
cake in a mixture of RH«35~D in solvent naphtha (H-~504) in a vacuum
mixer arranged to recirculete the solvente.

Due to the high rate of evaporation of the solvent it came
over much more rapidly than the water and recirculstion proved to be
welleRigh impossibles, The work was stopped because of lack of times
but the resulting very heavy paste still contained a large amount (i 30%)
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of water but only about 12/ of the original solvent. It hes since been
shown thzt the remasining water and solvent can be removed on s hot rollex
mill leaving s slightly plastic mass which solidifies on cooling and
can be dispersed in the solvent by heating. The whole process appears,
however, to be guite impractical and no further work is planned.

493-14, A study with variations in amount of color and
amount of solvent using a Lithol Red as the pigments This series seems
to place an upper limit of 43-45% as the maximum solvent possible with
the present testing equipment to give a print of satisfsctory detail
andé gloss. The variation in pigment over the range selected sesems to
have little effect.

49%-15, Clsar varnishes with variation in solvent content.
when printed, 40-45% solvent sesms to be the maximum which is possible
and still obtein the desired gloss.

4938-16, A further study of Hansas Yellow inks on formulas
previously used. No gloss was obbtained and it is ofyvious the inks have
more solvent than the ink obtained from the technical laboratory, as
representative of the sample examined by the ir customer,

493-17. Formulation of Roto ikks from RT~242-D using in-
eressing amounts of pigment with variations in solvent contente

Where the solvent is kept below 45% a fair gloss results
with fsirly sharp prints over the whole ra@nge of the amount of pigment
used. However, even these inks give too much penetration.

493-18. A study of the use of Alumina Hydrste to give
gloss and of increasing the pigment still further

The Alumina Hydrate does not increase the gloss but rather
tends to act as additional pigment which is further shown to give
reduced gloss but bvetiter detail of prints To a ratio of 1 part pigment
to 4 parits resin there is some gloss but zt a 1l:l ratlio there is none
and the products are gquite thixotropic and require more solvent to
have = workable body.

493«19., 4 further study of pigment~resin ratios with RT-
242-D warying from 1:1 to 1:3.75. Below 1:3 there is almost no gloss
but there is good detall of prints With 1:30/5 the ink seems to be
fairly satisfactory in all respects.

It is therefore tentatively concluded that the pigment
binder ratio is the deciding factor as to gloss with the smount of solvent
a funetion of the manmsr in which the ink is %0 be used, these con=-
clusions assuming the use of HH-35-D as the resin.

493-20, Formulation of Roto inks from RT-232-D,
: This series varied the pigment-binder ratio through equal
steps from 1:1 to 1:8. The resin solution was made up to contain 8 parts
of resin to 7 parts of H-504 except that additional solvent was necessary

in the first two members of the series to glve a workable body to the

ink.
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Good detail of print is obtained up to a pigment-binder ratio
of 1:6. However, there is no gloss below l:4 and it requires at least
5 or pcgsibly 6 parts of resin to give the desired gloss and freedom
from penetration.

493~-21s Tormulation of Roto inks from RT-329-D,

The variasbles were the same as in 20 series and the conclusions
are the ssue except that none of the inks from this series give the de-
sired glosse.

493-22. Formulstion of Roto inks from BT-125-D.

The same variables and the same conclusions apply as in 4935~
20 series,

493-23, Formulation of Roto inks from YI'-291-D.

The seame variables were applied as in 493-20, However, there
was a much grester thickening effect at the lower ratios than in the
previous series. REven thess inks left something to bs desired,

493=24. Solvent varisble with YTP-291l-D using az plgment binder
ratio of 1l:6. It ls conclusively demonstrated that such an amount of
resin will give a print which is excellent in every respect if the
solvent is sufficiently low (below 40%).

493-25. A study of the use of different resins using RT=23%2-D §
with a pigment binder of 1:6 and a resin solution conbtaining 8 parts '
resin to 7 parts of H-DH04,

Resin Detaeil of Print Gloss Remarks
4  RH-35-D Good Good i
B RH-35 Poor Poor Low melting variety !
C RH-211 Good BExcellent Higher melting then RH-35-D
D Bast Indias Bold Good Failr Reouired =zsdditional solvent
to grind
B Gum Damar Good Slight
F Bast Indi=s Fossil
Gum Good Slight
G Elemi Gum Paor None
H Amberol Resin Good Very Required additional solvent
Slight t0o grind
I Manila Bold - - Insoluble - no tests
J  Cumar Vi . Poor Very Slight
K "W Poor Slight
L Ester Gum Poor Slight
M I Rosin Poor Hone

The high melting RH resins gave the best prints in every
respect. The naturasl resins gave good detail but low gloss. The other
synthetics as Amberol and the Cumars were promisigg and should be *
studied with 2 view to adjusting %o the desired properties if possible. §
The Elemi Gum and the rosins were guite umsatisfactory. i

et R s e iR
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495-26+. 4 large sample of Para Brown was prepared on = formula
very much llke that used in 493-10B. The products check the previous
wOork very closelys

493-27: Solvent variable on RT-~242-D
493=-28. Solvent variable on RT-232~D
493-29. Solvent variable on RT-320-D
493-30. Solvent variable on BT-125-D

These four series are like that of 493-24 in varying the
golvent on a pigment-resin ratio of 1l:6. The same conclusious hold
in every case, that a sufficiently low solvent content (below 40%) gives
an excellent print of good detail =znd gloss,

493-51¢ The preparation of Roto inks from 493-26 - Para
Browms.

The same variable as used in 493-20 was applied (variation
in pigment-resin ratio). The same conclusions also apply. 6 parts
of resin to 1 of pigment are necessary for good gloss.

4935-%2+ Solvent variable on Para Brown.
See 493-27 to 30 above for method and comclusions.
493-33., Solvent varisble using Cumar W& with RT-232-D,

A very respectable print is obtsined with solvent below 40%
but the best in this serles appears to be somewhat less glossy than
the best obtained from RH-35-D.

403-34.+ 4An additional large sample of Pars Brown was pre-
pared as in 4935-26 series and four samples are very good checks. This
material will be used to prepare a large sample of ink for examinstion

by a customers

{
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PIGMENT COLOR RESEARCH REPORT
SPECTROPHOTOMETRIC STUDY . CHROME YELLOWS

SUBMITTED BY: 2/ (lfedytomitc ™ A FILE:; PHYSICAL STUDIES
DATE: JAN. 22nd, 1036,

INTRODUC TION

Spectrophotometric mesasurements hsve been made of a
large number of paper mounts ("skindowns") of inks prepared from Krsbs'
Chrome Yellow standards, various mixes, zand several competitive Cadmium
Yellows, €CoXaEf: tristimulus specifications were computed from the
spectrophotometrie curves, and these results, as well as the ourves,
have been carefully examined,

SUMMARY AND CONCIUSIONS

This study gave no unexpeeted results as to shepes of
curves or the tristimulus color specifications. 4All of the curves
are of the ususl form for Chrome VYellows, showing strong asbsorption
(even for the thin irk films exsmined) in the violet, blue, 2nd green-
blue, refleeting less than ten percent of the ineident light in this
region; in the green-ysllow, yellow, orange and red, reflectsnce is
high, about 75«85 perecent. Spectrophotometric data agrees with visusl
obgervation in a quslitative way.

The influenee of quality of the pigment prepsration and
mount on eclorimetric measurements was observed, particularly in the
gase of mounts of identilcel inks mounted on different paper. It is
probable that "skindown" mounts are not well suited Tor colorimestrie

_measurements because of difficulty of duplication,

The hue range of chrome yellows runs from 582.5 to .-
573,0 millimicrons dominant weve length, The sensibility of the eye
to hue change at the average excitation purity of chrome yellows (74-78
percent) mey be roughly estimated at 0,1 millimicron in dominaent wave
length. ({According to extensive data in the litersture, the sensibility
of the eye to wave length change 1s at a maximum in the viecinity of
580 millimicronss There is znother maximum st 490) ¢ o

Because of the similarity of the curves of all the
Yellows exemined, mixes of vsrious of these are very similsr to the
intermediate yellows in visual sppesrsnce and shape of curves

The curves of mixes fall betwesn the curves of the
individual components of the mizes, in an epproximate way. Deviations
from this Tale are attributed to noneuniformity of ink £ilm thickness
in the skindownse

The three Cadmium Yellows examined sre similer to chrome
Yellows in their color characteristies but are all higher in purity
than corresponding chrame yellowse The speciral curves show more
camplete’ absorption in the sbsorption bands (less than seven percent)
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end somewhaet steeper slopes than chrome yellows of approximstely the
same hues

DETAILS

The Yellows examined fall into three groupsie
Is Chrome Yellow Standards {Krebs)

A« Reguler (™itrste”) Yellows. {The following
tabulastion is arrenged in order of hue)s

1. Y=359«D (reddest)

2; YalQO wb
%s Y«309+D (high finish)
4 YdL71-D
5s Y«1l80«D
8s Y=303-D

7+ Y«305«D (high finish}
8s Y~315«D (" " Y{greenest)

# Be ILemon Yellows.

9‘0 Yo31l8wD
105 Y=202«D

IIl. Chrome Yellow Kixes.

Mixes of wverious menbers of the IA group to mateh other
members of the same group. Mixes were made of standsrds ons step apart to
metoch the intermediate standards; a mix was slso msde of the extremes Ho
mateh a standard in the middle of the range. Seversl nixzes were made of
standerds two or three steps apart. .

III, Three competitive Cadmium Yellows,

Visual eXasminatiorn of the Yellows were maede before the
mounts were messured spectrophotometricelly; these results were reported
in a letter (V.C. to 4,W, Kenney 1/18/35), a copy of which is appended to
this report,

It should be kept in mind that all measurements discussed
ware made on "skindowns*; masstones ané tints were not considered in
this studys Skindowns were prepsred in the usual manner, by soraping
a thin film of the yellow inks (made from the pigments ground with litho
varnish) over two kinds of paper - bond paper and litho label stock.
Mounts of the latter are designated by the subsd@ript "aAY,

CHROME YELLOW STANDARDS

gkindowns of the ordinary types of Chrome Yellows show
an excitation Purity bstween 74.51% =and 76.83%, = brightness faector of
43.4% - 48,07%, and vary in dominant wave length between 582,48 {medium)
and 573,0 millimierons (primrose}. Y-309«D has azn.azbnormelly high
purity, 78,398%.

DUP050316692




*dghede? iz an unfasmiliar one,

w B

[

(4} Dominent Wave Lemngth. The classification of chrome
vellows ascoording to their dominant wave lengths rather then thédr

The visusl color differences, as graded
by the pigment makers' ordinary methods, are compered below with the
dominant wave length differencess

Standards Dominant Wave Lengths Wave Length Visual differences
Differences

Y3586} «Yel90«D BB2.5 « B78,1 4o Y«180+«D is very much
greenetrs,

Yal00wD wVwl?leD §78,1 «~ 57744 057 Yl71l=D ig slightly

R graener

¥wl71leD «YelB0sD G77s4 « 57646 0.8 Y=1l80«D " " "

TelB8QwD «YaB303«D 576,06 « 57545 lel Y=303«P is much greener;

YuB03wD »Yu305«D 575,85 ~ 5736 1.9 Y+305«D is very mueh
greensr

YaB305wD w¥e3lH-D B573:6 «» 5780 0«6 Y=315«D 18 slightly
greeneye

Y«309«D (577.6) appears slightly greener than Yel90=D
(657841) and very slightly redder then Y«171-D (577.35); because of its
high finish, Y-8509-~D looks more brillisnt or stronger then the others.

From this tsbulation, the sensitivity of the eys to hue
chenge in this range is estimated o be im the order of 0.1 millimicrons
shipping limits would require standardizétion to within sbout twiee this
limite '

(b} Purity and brightness. The variation in purity masy bve
largely accidental, due to variatloms in quality of the mounts which
were measured, Although every effort wss made to mske these uniform,
noticeable visual differences were often seen in duplicate pulldowhsm.
Accidental wvariasbtions might be expeeted in which purlity would go up smd
brightness go down, or vice versa, corresponding %o a thicker or thinner
ink film, There is a grafual inerease in brightness as we go from the
redder %o the greensr yellows; roughly, the brightness inereases with
inereasing lead sulphate {end deereasing lead chromate) contentiw

Caode Brightness percent lesd sulphate
Y=B59eD 5358 C
Yol90w«D 64408 : 28%
Yoi71leD 68,00 31
YelB0-D 67 47 48
Ye303-D 66481 48
Y=305=D 78.97 44

The speetrophotometris eurves (Figure 1)* show this as a

widening of the ebsorption band with increaesing pereentage of lead chromatea

 *Pigure 1 follows,
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A tabulation of calculated Dominant Wave Length,
exeitation, purity, and brightness factor for the various yellow standards
is given belowW,

Exoitation
Standard Code DomeWave I.ength Purity Brightness
Ye359eD 582,48 76 » 36 53.52
Y«190«D 578413 74461 64406
Y~-309~D 577,863 78439 6550
Y171 D 577435 76483 66400
Ywl80sD 576 464 76,76 67 447
Y-303-D 575,53 75,80 68,91
Y«305-D 573.55 76494 72«87
Y«»315«D 573,00 75,02 74 .55

An exeminstion of the spectrophotometric curves in figure l.
shows nothing unexpected in their general characteristics, The shapes of
all the curves sre similar, showing a strong sbsorption bard in the
violet and blue, and having a fairly sharp cut off between 500 {(bluewgreen)
snd 540 (yellowwgreen)s

The curves for Y-305-D and YT«315«D show lower reflectance
in the blue than eny of the other yellows. If this is not caused by a
accidental variation in quality of the mounts, 1t would indicate that there
is room for improvement in the other yellows in the bPlus end of the spectrum,
The curves sre approximastely parallel, except for the red end of the
Y«358«D curvej the srrangement and specings are sbout what would be expected
from visual examingtiona

Lomon Yellowa

4 tabulation of the two "lemon yellows", Yw202-D and
. Y-318«D, compared with two regulsr yellows of simllar hue is shown belows

Exoitetion
Standsrd Code Dom,Wave Length  Purity Brightness
Yel80eD 576,64 76,76 67.47
Y20 2wD 575635 73:08 65483
Ye303«D 575453 75,80 68,91

Lemon Yellows sre Chrome Yellows differing from the ordinary
type in their working vroperties whem made into printing inks because of
their crystsl form emnd particle size, Y«202eD is o "pure” lemon yellow,
while Y-318«D is intermediate between a lemon and a reguler type yellow.

Spectrophotometric and visual examination of these mounts
do not show the expeected superiority of the lemon yellows; this may be
attributed to the method of preparation of the mount,

Examinetion of inks made on an ink mill and printed on =
proofing press would probably show the lemon yellows to better asdvantage.

Figure 2* shows the curves of the two lamon Yellowss

Three Cadmium Yellows {(“admium Sulphide)~C-31670, 31671,
31672 -~ were examined. A btabulation of the tristimulus specificetions is
given below; seversgl chrome yeollows of simllar hue are :inecluded.

*Figure 2 followsg
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C-31871
C-318672
C=351670
Ye171«D {chreYellow)577,.36
YT-305-D "

discussed shove plotted on the C.I.E, coordinsies.

“5-

7

3

Dom. #ave Length _Zxoitation Purity Brightness i

B77.59
574,84
573480

573.65

8R.91
8l.15
78462
78.85
7694

64.48
7051
72480
68,00
72.87

Figures 24% gnd 2B¥* show the grester sieepness in the
curves and lower reTlectance in the blue end viclet for the Cadmium Yellows
as compared to Chrome Yellows.

Pigure 3* shows the clhromaticity of all of the yellows

Effect of ‘auality of Paper
As disoussed previously, "skindowns" were maede on two

kinds of papel.

tahulrtion.

Exclitetion
Curves Stsndard Code Paper Dem.Wave length Purity Brightness
1 VeB59 «D bond 58248 76436 53452
1A " litho label 581.48 80,08 57.32
2 Y~190«D bord 578413 74451 64406
2A A 1itho lebel B74.27 69,03 Tée1lds
3 Y-309«D bond 877635 78 ¢ 58 65450
BA " 1itho label 576,05 80,18 G0 449
4 Y=l171leD bond 5776855 76483 66,00
44 n 1itho labal §73.61 77 468 73«18
1 Yel180«D bond 570 464 7076 67 o 47
B4 " 13tho lahel B73.,77 73,588 7627
8 Y3031 bond 575458 75.80 58491
64 d 1itho lsbel 574,20 77¢31 73,38
7 Y-305-D bond 573.55 78,94 7297
TA o 1itho label 571,88 72.06 78,46
8 Y=31G«D bond 57300 75402 74 455
BA " 1itho label 571,99 7321 78«30
9 Y~318«D bond = 575,73 78 47 87,69
Sr i 1itho labvel 574,79 B80.85 71.64
10 Ye208«D bond E7543% 7303 65,81
10A n , 1itho lasbel E74.,47 71.15 71.17
* Figures 2ZA end 2B follow
* n 2 follows
* " 2 "

A compsrison of these is shown in the following
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. Figure 2B.._. .. .. .. . |

19 -~ C~31671 - Cadmium Yellow
20 = C=31672 - Cadmium Yellow . |
6 = Y-303~-D '~ Chrome Yellow : :

7 -~ ¥-305-D - Chrome Yellow

REFLE}:{ANCE.

H

0 :
400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 7C

WAVELENGTH
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In the above data the difficulty in prepsring satisfactory
uniform "skindowns" on the smooth surfaced litho label stock must be teken
into consideration; the conclusions drawn are therefore tentetives The
following table shows the differences found between the bond and 1itho
label mountse

Differences (litho label vs bond)

Dom,Wave .Length Purity Brightness
Yn359«D w 1400 $ 3,70 ¢ 380
Y180«D » 3,86 - 5,48 +10,056
Y309« w 1458 » 1.76 v 3,99
Ywl71«D w B.74 e 079 e 7418
Y=180«D L4 298” e 3;23 & 72,80
Y-303-D “ 1#28 k2 1551 ”» 4041
Y=305-D w 1457 « 4,88 v 54,49
Y-315«P » 1,01 m 181 e 3,75
Y-318D w 0,84 % 2,38 ¢ 3,95
Y«202«D » 0,86 « ).88 v 5,36

The dominant wave length is shifted to the green side in
all cases., Excitation purity differences vary erratically, probsbly
depending on the quality of the mounts (i.es, the effect of more or
less of the white paper showing thru the ink film), Brightness is
inoreased in all casses by the use of the litho label stock.

The above date emphasizes the importance of the type of
pigment mount on the color of the pigment preparstion.

Curves for all these yellows =are shown in figures 4 to 13*
inclusive; in sach case the subsceript "A" indicaetes the litho label
skindowme.

Fig, 4 Curve #1 Y+358wD
5 2 Yul90wPy
6 3 Y309 «D
7 4 Y¥-1l71«D
8 5 Y«l80«D
L] 5] Yu303«D
10 7 Yu305=D
11 8 Y«315«D
12 g9 Y=318+D
13 10 Y=202-D

* Figures 4 - 13 FollowW.
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CHROME YELLOW MIXES

Seven mixes of sitandard yellows were made %o mateh
intermedlate shadess. The composition of these mixes is shown graphically

helow,
Yo358eD Yol90weD Ywl7leD Yul80eD TYallBwD Yel(fi«D YeoBlBw
Mx 11 4% > X< 96%
T 1B M—-——'}’Xé—-—— 63%
-n 1B 65% >X <€ 37%
t Y4 6 7% > X < 8Be 5%
L £ 50%—> X < 50.0%
18 12% = ¥ 88%
n 17 677 >X = 98.3%
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In general, it may be coneluded:ie

1} Speetrophotometric date agree falrly well with visual reedings of
mixes and standards.

2} All of the yellows in the regular line, from primrose o medium shades
are "compatible” with each other, giving ssobisfactory matohes
for intermeciate standards in dowh mounts prepsred as
gpecified sarlier in this repory

Sneaggeggtrie Suryes of Mixes snd Stanferds

Figure 14% shows ouprvaes for twe standard yellows, ¥=350«D
and Y«171ed, znd a curve for the mixtures of these two yellowss As
might be expeeted, the surve for the mix falls betwsem the curves of the
two componopises A similer set of eurves for two other yellows ils showm
in figure 15%; in this case, fhe ocurve for the mix is somewhat abovae
either component from 550 to 660 millimieroms; this is probably due %o
variation in quality of the pigment mouniss

" Figure 16* shows owves of twe mixes (11 and 18) designed
to mateh stendard Yelo0«D (2}, Mix 11 is o good metoh; mix 16 1is not
as closes

Figures 1%, 15, snd 16 follow,
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Dr., A.W, Kenneay,

®xper imental Station,

E,I, du Pont de Nemours & Co.,
Wilmington, Del,

CHROME YELLOWS

We are sending you attached herewith foriy "pulldowns" which
we have prepared for spectromeitric examins tion by Dr, Hgrdy and your
subsequent study of C,I.E. curves, These exhibits have been made from
our important stsndard Chrome Yellows and mixtures of these standards
snd alsc include six mounts of competitive cadmium yellowsa

There are two mounts of esch vigment or pigment mixture,
one en s bond paper (Parchmont Bond) =nd one on a costed paper ("litho
lsbel”)s The latter mounts are designated by the subseript "a"., No
chrome oranges are included in this series, becsuse visuel examination of
tentative mixes indicaeted thet differences in oil absorption, finish, etec.
betwesn the orsmnges and the yellows made significant mixtures of the two
types impossibles

The yellows used are tabulated below, with identifying
numbers with which the pulldowns sasre markedj

Pulldown NO» Standard Code

429=1=] and la Fea358 »D
n 2 " Za Ye100eD
" 3 " 3a Y=308«D
" 4 " 4a Yel71eD
» 5 " Sg Yl80=D
" 6 * 8a Y=303=D
L » L £} Y-305=D
" 8 " 8a Y¥»315=D
" 9 " Q9a Y518 wD
n 10 "10a Y208«D
" 11 "lla mix to match Y=190-D (4% Y~-B359+Dy 96% Y=171«D)
n 12 n}2a mix to matech Y«l71w+D {(37% Yel90~D, 63% Y«180~D}
A 13 ") 3a mix to matoch YelBO0wD (63% Ywl71-D, 37% Yw303-D}
" 14 "l4da mix to matoh Y-180wD (6,7% Y+B359-D, 93,3% Yw315-D)
" 15 "15a mix to match YeB303~D (50% Y«1B80-D, 50% Y«31l5«D
" 16 "1l6a mix to mateh Yel90eD (12% Y=359~D, 88% Y-303«D
n 17 "l%a mix to matoch Ywl7leD (6.7% Y=3529-D, 93+3% Ya303~D)
n 18 *18a C-31671 Cadmium Yellow
" 10 "19a Cw=31672 Cedmium Yellow
" 20 "20a 31670 Cadmium Yellow

Mixes 11 to 17 inclusive were made to be falrly close visual
matches for messstone and undertone on bond paper, mounted in the usual
manner. In many cases, differences in finish, masstone; undertons relastion-
ship, strength, etc. made close matches impossible, THe following list
is a3 tabulation of readings of the mixes versus the stendards they are
designed to mateh. The readings are in the orthodox manner used at Newarks;

DUPO0O50316718




24»3

the abreviations s., V.ss, and V.V.ss, mean "slightly", "very slightliy",
and "very very slightly". Strength 1is the apparent tinting power

when the pigment is extended 1 part to 15(by weight) with zine oxide.
Tint 1s the chromaticity of sueh =n extension. {These tints were made
for general information and sre not being sent to you.

Readings - mlx versus standard

Mixz Standard Masstone Undertone Strength Tint
11 2 {Y-180«D) vvVs green vs strong vs strong s green & clear
iz 4 (Yel7leD v3 red & clesn  s.Weak vs wesk s red
13 5 (Y-180~D vs green vs green aqual ¥vs gresn
14 5 {Y«180wD) s red vs weak & green weak equal
15 6 (Y=303-D) ve red & cleam vs strong 8 weak s red
16 2 {Y«190-D} vs ltscl.&grn, vs clean 5 weak vs green &
4 dirty
17 4 (¥=171~D) ¥s red s weak weak vs red

The above readings are the writer's, of mounts on bond pepere

In order %o give you an idea of other than color differences
between these yellows, the following tabulstién indicstes the composition
and specigl characteristies of the various pigments.

Std.Code Pulldown No. _%PbCr04  "Shede™ Type Remsrks
Y359 =D 1 100% Medium regulsr regulsr medium type
Y=190-D - 2 7 2% dk.excelsior regular excelsior
. type; somewhat wk.in
tinte
Y=171~D 4 69% 16 " " regular excelsior type
Y«180=D 5 58% canary " regular canary type
Y~303=D 6 52% lt.canary " light ,weak canery
Y-308«D 3 70% excelsior high fin. high fine good str,
YuB305~D 7 56% primrose " " "high fin. primrose
Y=B3l5-D 8 lt,primrose " * high fin,light,wesk
primrose,
Y=318«D g 85% lem.(canary lemon high fin., good print.
shrde) ing tone and oil rew
tention.
Y~202~D 10 79% lemon lemon good str., poor light
stebilitye

: In most of these yellows, the additional component besides lead
chromate is chiefly lead sulphate; in the high finish type, there are small
amounts of alumins hydreste; in the lemon yellows there is also lesd ’
phosphates

Pulldowns were maée instead of prints bscause the former are
much easier to prepare, snd spproximate the results obtained in vrintse
Large pulldowns were made so that they could be cut up, if necessary, for
several runs in the spectrophotometer, I am enclosing several sheets of the

DUP050316719
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papers used, In running curves on these mounts, I believe they should be
backed by seversl sheets of psper, to give a nonwselective Cpacue bseking.

Visually, Y-359~-D is much redder than Y=190«D; Y=300eD, Yel7l~D,
and Y«180«D are greener in approximately equal small steps; Y«303-D is
distinctly greemer than Y=180«D; Y=305«D iz greener than Y«303«D the
difference being large; T«315-D 1s very slightly greener than Y«3505~D,
¥-318-D is somewhat greener and more saturated than Y«180-D; Y«202~D

1is wuch greenery, and more saturated than ¥~180sD,

V. CEHAIUPSKI.
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COLCRIMETRIC STUDY OF MILORI BIUES

SUBMITTED BY: 2 ; V%W‘ DATE: JANUARY 1836
APPROVEDR BY: o/ . FILE: PHYSICAL STUDIES

;ETRODUCTION

Spectrophotometric curves have heen obtained on a
number of blue ink prepasrations, with the objeect of studying their
inherent color properties, and to determine the extent to which the
erdinary Milori Blue fall short of the "ideal" minus red, From the
dste obtained, certain conclusions can be drawn as to possibilities
of improvements-

SUMMARY AND CONC LUSIONS

Two standard Milori Blues (B«57<D and B-86-D) were
examined, let down to approximately printing strength with a2lumins
hydrate ink and printed on a proof press. 4 curve was also run on
Peacock Blue Lake, BL-72~D, for comparison., In the case of B-88~D,
curves were run for bthree different e¢ztensiems (1:5, 1:9, 1:15), and
glso on & thin film of ink mounted hetween glass plates.

The following is a tabulation of the results
ealculated to the Gul.E. tristimulus specifications (Illuminsnt C)e

Dominant Wave Bxeltation Brightness

Length Purity Factor
BL-72~D print 482,70 62,43 17 .47
B«57=D (1:2.5 Aluhydrate)print 478,11 58,956 12,956
B=86aD (1:3 478 .45 57.15 14,18
" 1:9 " # " 481,76 40,03 2045
v {1:15 " " " 483,56 31,70 36,08
" transmission-f1lm between 478,95 73,07 17.886
glass
" raeflection (of sbove film, 473,98 74,09 7 05
over white paper)
ides| minus red 490,85 30.15 81,82

The color differsnce between the B-57«D and B-86-D
prints is quite smell, as might be expected,

In the B-66-D series, successlve reductions shift the
dominant wave length toward the green. Purity is reduced, and brightness
is increased, as expected, The transmission curve of the ink film .
of B~86~D between glass slides represents the inherent light absorption
of the Plue in varnish; examination of the curve and the above tristim-
ulug specifications shows a high trensmission in the violet and blus,
rapidly deoreasing transmission thru the green, a very small transmission
in the yellow, and practically zero transmission in the red (less than -
0486 percent). The reflection curve, made by placing this ink-between~

-

i
-,
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glass mount on a sheet of white paper and tresting this as a

reflection mount, shows no peculiar results; the data from the

transmission curve cslumlated to sueh a reflection curve (taking

into consideretion the reflection characteristica of the paper) agrees

very closely with the actual curve, as shown in the following tabulation,
This indicates that there are no compliceiions introduced by bronzme or .
gurface color phenomena, The absences of sny pigmenteair interface 4
would of course prevent any very marked surface selective reflection.

Cal.Refleation Actual Reflection

: {a) {b) ‘

Wave Length Transmission Refl, of Q(a)2 x b) # k¥ from curve

' of Mount Paper
400 43,2% 73% 15.9% 15+8%
420 5342 76 23.8 256
440 60,98 7746 S0e7 3046
480 62,8 79 335 33eb
480 5843 80 8045 2041
500 4842 8042 21,0 2148
520 35,0 80l 12.1 113
540 21,7 79.8 6.1 5,7
560 1140 8040 Sed Sl

*K = constont of reflection from glass~air interfaces;
taken as 2.,3%, based on reflectance in ths red
and of reflection curves ‘

Figure 1 shows the curves far the three extensions
of B-86~D, and the curve for Pegcock Blue Leke, BL~-72~D. The reflection
curve for the paper used is includeds ‘

Figure 2 shows the comparison bstween B-66-D and
B-57~D, B~66-~D is extended somewhat more than the B-57-D in these
prints.

Fligure 3 shows the transmission of the B-66-D ink diluted
between glass slides, The curve for reflection of this film over paper,
andithe curve of s print (seme as in Figure 1) 1s sglso included, It
megy be noted that curves B and C ere both steeper than A,

Flgure 4 shows a portion of the C.I.E. triangle, .
showing the location of these blues on this plot. N

All of the blues examined fall far short of the ideal '
minus red; the spectrophotometric reflectance curves indicate this 3
perhaps more than the C.I.Es graph. None of the blues reflect nearly

enough green; all are very low in the violet, and their maxima are all
quite low. None of the blues has a very steep curve. A comparison of
curves for BL-72~D gnd B-86«D with a hypothetical blue equal in *"chromatiec
efficiency"” to an ordinary chrome yellow (made by reversing a chrome .

yellow curve right to left) is shown in figure 5., The inferiority of A
the two blue pigments is obvious.

[E
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PHYSICAT, LABDORATORY -~ PROGRESS RUWPORT

SUBMITTED BY: W.4 ' FILE: PHYSICAL STUBIES
APPROVED BYP o/ ’ DATE: JANUARY 1956

This report covers the work dome in the Physical
Leboratory for the pest month, Inasmuch as most of the work now being
done 1s of a ocontinuous or semi-sontinuous neture, no attempt will be
nade to draw conclusions in this report, The work divides itself
naturally into three types, namely, microsespie studles, color analysis,
and eonsisteney‘measuremen%s as a part of the general problem of
fundamentel physical messurements of the physieal properties of piguents
vehicle preparations, This latter type wes insctive during the month.

. Microscopic studies -~ Considersble work has been done
in assisting Dre 7.V, Scudi in his investigationm of Parm Reds. A
number of ssmples Rave beon exemined by transmitted light, reflected
light; polarized light, and dark fisld illumination in an attempt to
discover the physical netu®e of the pigment and differences between
semples. For a cemplete disfussion of the work done, reference is made
to Dre Scudits report on Para BRed - Blue Shade for Januery 1936, I
In this examinstion, it was feund that the use of sodium silicate as
an immersion medium was of considersble value inssmuch as Pare Beds,
in common with meny other organic pigments, are somewhat soluble in the
ordinary immersion mediums,

In addition 0 the above, mleroscopic examination
has been mede of flushed inks as campared to regulasr inks and of a
copper phthaloeyanine ink, for dispersion, Resulis in both cases were
inoonclusive due to difficulties in dispersing a pigmented vehiecle and
in securing uwniform mounts,

Under color snalysis, three types of work have been
in progress this menth, Fipb, mounts have been and sre being prepared
for Dr, A.¥. Kenuney of the Experimental Station for use in his study
of the possibility of defining numeriocal shipping limits., Mounts showing
differences within shipping limits have been prepared on masstones,
extensions, end brushouts and mounts on lacquer tests and linoleum tests
are now being prepared., Our part of this atudy, that is prepsration
gna visusl reading of the mounts, should be completed within the next
WO weekse '

Second, eontinuastion of the work on securing physical
data on owr more important stanfards is proceedinges Spectrophotometrie
curves have been run on ten red pigments and completion of work on this
perticular group should occur within the next month. At sueh s time
a report will be written drawing sueh tentative conelusions as may
be indicated by the data obtained thus far. It may be mentioned that
five curges are being rum on each standard, i,e, Mmasstone, skindown
priat, 1130 extension, and 1:100 extemsion. Oaloulation of dominant
wavelength, excitation purity, and brightness faetor from these curves
is being delayed by the lack of a caloulating machine,
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Third, work has been dons in the study of blues, espeeially
of the copper phthaloeyanine plgmembts. Prints have been made and
spectrophotometric curves ohifained for saveral such blues in various
degreces of extension with alumina hydrate. 4 speeial report on a number
of blue pigments is now in the progess of preparation.

A report on the spectrephotometric study of echrome
yellgws {@rawdowns) has been prepared, end is filed under "Physical
Studies.”

In the preparation of mounts on RT-82«P stendard for
spectrophotomeiric analysis, sverage thieckmess of printing ink film
was determined by the area-volume meithod as 00232 millimeters or
«000094 inches. 7This value should, of comrse, be regarded as an
approximation, but one whigh inaieates the ordey of thieckness of a
printing ink fllm as applied to litho label paper by the platenpress
in the Ssles Service Laboratorys
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INTRODUCTION

PICMENT COLOR RE

VERIZATION STUDIHS

PILE:M¥G, STUDIES
DATE: JANUARY 1936,

CH REPORT

3?1

A series of grinds was made in the semji-works to

matoh the performance of the usual settling of the semi-works #1
12-imch pulverizer for the grinding of ironm blues with that of a
setling of the Beinch pulverizers.

RY AND CONCLUSIONS

batch of Bw66eD lump from lot 4429 was ground

in the semieworks #1 l2«inch pulverizer et 6800 R.,P.M., through the

2035 inch HB screen and in the Beineh pulverizer with variocus settings.
perfermence of the larger

TFhe smaller pulverizer best matehea the
one when rumning at 5812 R.F.M, with a 5/8

EXPERIMENTAL DETAILS
See notebook #467, p.110«1ll.

Speed Screen
EiP C.MO
1l2«inech pulverigzer
6800 +0%5 HB
8eineh pulverizer
5566 +039 in.
" 3/64
" 1/18
" 1/4
4980 «0%9
" /64
n 1/16
" 1/4
BR12 0059
" s/64

v

l12w«inech pulverizer

8~ineh pulverizer

6800 »035 HB
4980 2059
5812 .059
5812

80%0 3/64
8030 1/16
8030 1/4

Residue on sereen in %
200

80

1.04

1.08
0,76
0,92
052
0.86

4:34

150

5.48

8,00
60,04
5.98
1,52
3252
12,50

17.14

46,26
48,78
63.54
72430
2l.12
27,.84
46,60
53,20
15,64
l9.B4
31.96
46,68

10,62

12,04
8.84
12,94
4,03

7,00

12.54

4 inch screens

325

11.48

12,72
11,96
11.60

8,92
14.56
16,00
1l.64
13,26
17.02
154,00
14.28
17,02

1l.48

14,56
17,02
15,00
10.80
13.04

14.22
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Sy FILE: PARA RED
- DATE: JANUARY 1936

Work was continued along the following linest

SUBMITTED BY.‘/
4PPROVED BY: /

JINTRODUCTION

A-Phyfical studies
BwVariations in the relative rates of formation

of Pars Red and Para T

C~Variations in the conmsentration and kind of
dispersing agent

D=-Barium szlt formation of the 1ncorporated
Para ¥

E~ Some semi-works observations

SUMMARY AND CONCLUSIONS

(a) In the course of this work it was believed necessary to
obtain ocertain physical data on the microscopic nature of Pars Rede
Blue Shads., The Physical Depariment has made these measurements.

Products prepared in the sbsence of Para Soap are comw
posoﬂ of hard glossy aggregates which may be factured giving irrsgular
perticles., The major portion of these particles is optically inactive,
that 1s, amorphous, probably as & result of s0lilid sclutions In silicate
immersion at 2200 msgnifications, anisotropie pin-point spots and
occasional needles were observed. Comparison with C-38319 showed the
latter to contaelin a much smallier smount of optically active spots and
practically no needles, RT~70~D contains as few 1f not less than the
¢ number. From these data it is inferred thet the latter two are
probably in more eompiete solid soclution than the former,

When dusted on a nmicroscope slide, RT-70-D aggregates
appear larger than those of the C number, Attempts to break down the
agglomerates caused smearing. These smears sre due to the Para Soap
present in the pigment since products prepared with out Para Soap do
not smear. Oblique illumination of these smears in a dark fisld showed
no scattering., Hence these red smears are true soluticns containing
molecularly dispersed Para Red, Para F or both, as well as possible
-impurities. The Para Soap (c. 2% by wt.) may merely impart fluidity
to the solid solution, acting as a third component. This sesems more
feasigle than a surface coating of the indefinite lumps of solid
solution.

i
1

The extent of smearing may be consldered an approximate
measure of the Para Soap content. RT«70«D smears morse than ¢-38319,
ang both smeared more than s baked ssmple of 490-20 B which was pre-
pared initially in the presence of twice the amount of soap used in the
preparation of R*~70«D,
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It is not impessible that plant processing changes may be
concerned with the loss of Para Soap. TForexample, higher temperatures
as in beking, or over-drying, or the heat and shear of grinding may
produce a slow svaporation of the Para Soav.

There is no apparent way to determine the nature of thesse
optically active points and needles which appsar in the final pigment.
As previously indicated Para P and Para Red are prohably isemorphous.
The angles of exbtinction ef the btwo substances in polarized light are
approximately equal, and squal te the extinction angles observed for
the anisotropie points and needles observed In the pigments. Consequents
ly, these may be crystalline Para Ref, Para F or mixed crystals, Cone
sidering the relativs proportions of the Para Red and Para ¥, it
appears improbable that these astive spots are the result of mixed
crystals. ©On the basis of proportions, 1t would seem more probable that
these crystals are Pars Red which orystallized by way of the Para Soap,
and this aging would be aceelerated by heating, The higher the
temperature and the longer the time of heating, the greater the perfection
and the larger the crystals should become, Cementation might even
occur im baking treatments and this weuld be in agreement with the ten-
dency of the produets to go weak snd blue on baking. This may
possibly account for plant prosessing changes, but would not explain
the oceurreunce of the znisotropic pin polnts and needles in laboratory
produc ts, pariticulsrly since these action points are observed in
pigments prepared in the asbsence of Para Sosps It seems most probable
that these corystals are Para ¥ incorporated by nature of the mode of
coupling. In the methode used, Para F is formed prior to the Para
Red, During the course of coupling there is an inereasing formation of
NsCl. This may salt out crystalline particles which are mecheniesally
included in the mieelle {(Or standing, the bleeds yield definitely
erystalline Para . F.}

Such a pilcture is equivalent to & very fine dry mix of the
Paras F with a s0lid solution., Since dry mixing does not in gensral
attain the maximum brightness of either component, it would appear de-
gsirable to seek a uniform moleeular dispersion of the Para F in the
Para Red. ’

Sueh a molecular dispersion will obvicusly depend largely
on the relative rates of coupling of P.N.,A. to B.N. and mono acid ¥,
The 1deal ease would prabably require that something of the order 50
Para Red molecules be formed per single Para F molecules Another
ma jor factor involved appears to be the Para Soap. Consequsntly, exw
pggim?ntation was oarried out along these two lines. (see parts B
a Cle

(B) Coupling has been carried out in alkaline media; e.g. in

NaOH - NapCO3 as per RT-70~D, or in NaOH - NaHCCm, and these couplings
have endeﬁ on the alkaline side., Coupling in a medium of NaCH - NaCgHBZ02,
ending acid to Congo, but not to £izyton Yellow has given certain in-
teresting results. The products were bright, but light in masstone

and the loss in Pare ¥ was considered wasteful since equal masstones
gcould be obtained in an NalH - NaHCOy medium with less mono acid F.
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By inverse coupling {(adding BN component to the diaszo) it is
possible to begin on the acld side and end at any desired pH. Thus we
have en additional empirical method of governing the relative reaction
rates,

Ending slightly on the alkaline side gave hard, brown weak
products even though T.R.0, was used. These products were not examined
microscopically, but from their appsarance and yields, it was apparent
that the Para ¥ was not satisfactorily dispersed. Ending at a high pH
gave brown products which were improved by acidification, but were not
as strong as those obtained heretofore, There was some blueness of
undertone, although this may merely be a result of weskness,

When coupling snded strengly acid to Congo products were ob-
tained in improved yields. They filtered very rapidly, were soft in
texture and had much more blueness in undertone than has been obtained
heretofore. These products were tinetorially unlike those obtained by
the ususl diazo to B.N. coupling method in NaOH»NaCaHaog only in having
more blueness in undertone. They were light and weak vs. C~36670 but
the undertone approached that of the C number somewhat, and appeared to
Justify further investigation. Increasing the amount of Para ¥ present
gave hard brown profucts typical of meehanical mixtures of the Para F
end Para Red unless the products were developed, When developed and
filtered hot, the sirength increased to sbout that normally obtsined
(490-20B) but the masstone remained very light vs. 490~20B., The
products have about the same depth as RT-70-D. Theyare light, and very
bright in masstone and sé blue in undertone versus 490-20B. These
products (490-37C2 and D2) are close to a match for C-36670 in masstone
and brightness, In tint and undertone they are strong snd yellow., These
colors may be expected to develop further blueness on processing.,
However, they may become lighter in masstone, If they do not this msy
be a method of matching the C number.

Series were run in which variations in final acidity were
studied. 1In general, increasing the final acidity yields lighter msss-
tones and the strength increases to a maximum,

From an spprcximate examination of the bleeds it seems that less
Para F is retained by these reverse couplings, but some is definitely
retained by the pigment under the experimental conditions. More
accurate dete will be accumulated. The Paras F is present as the free
acid and is probably incorporated as sueh rather than as the Na salt
which is probably the usual case in alkaline couplings. This difference
may readily account for the tinctorial differences noted,

The products obtained by this inverse coupling method appear
to be almost entirely crystelline. They smear when rubbed in a slide
due to the T.R.0. present, but the smears contain a large number of
crystals, Silnce some Psra F is epparently retained, it appears that
instead of solid solutions, mixed crystals were obtained. This uniformity
may account for the corresponding increase in brightness. These same
phenomena were slso observed for product prepared in the presence of a
large excess of Para F, The average particle size is roughly between
0.5 - 1.0 uo It is interesting to note that 374, made under the
same conditions in the absence of mono acid ¥ did not possess blueness
of undertone, and yet the particles were of the same order of magnitude
in size. From this it would appear that the "adsorved dye'" restraining
action 1s not very sgreat compared to the dispersing power of the T.R.O.
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and further that the blue shade in the Para Red depends on the
incorporation of Para F.

It is interesting to note that the products are yellow
in the resction slurry. If this slurry,is smeared on glass and
allowed to air dry the product remains yellow, and possesses no
apparent blueness. Yet this blueness develops when the product is
finished up as usual. It may be that the dissolved Para F exerts
an iphibition toward crystal perfection (Kolthoff and Rosenblum:
J.A.C.3. 57, 607 ete.) but after filtretion snd washing, the dye
on the internal surfaces is included in the perfection of the
erystals on drying at 60°C,

Thus, it appears that in the inverse method of coupling
mixed erystals are obtained whereas in slkaline couplings the
products (C number and RT-70«D types) are probably solid solutions.
These phenomens may possibly be related to differences in the
lattice parameters of the free acid and the soda salt of Para Fa.

In the erystalline products, the masstones are light and bright with
blue undertones while the products isclated from alkaline media

are dark in masstone and yellow in undertone and tint, The strength,
which appears to be coneerned with hot development and may there-
fore be zn aging process, is approximately equal in both types of
products It does not seem highly probable that these two products
will have a common meeting ground in which the advantages of both
may be combined, unless 1t is mccomplished by s dry mix.

It is interesting to note that these crystalline products
and thelr aging may be studied quite rigorously, not only by their
optical properties, but also by ionic exchange and Para F ex-
traction, These methods would furnish insight f#nto the kind and
amount of surface present. Surface is obviously a measure of
perticle size, but the kind of surfsce appears to be egually signif-
icant since from the present evidence it appears that the nature of
the Para F incorporated may be oulte importamt tinectorially. It
seems not impossible that incorporation of the free acid of Pera 7

may be responsible for the blue undertone. The influence of this
free sulfonic acid group in the pigment mey have some affect on
the vehicle in which the pigment is used.

(¢} Series were run in which s study was made of the kind
and the amount of soap used. In alkaline couplings of the NeOH -~
NaHCO,; type it was observed that diminution of Para Socap caused
the p%oduct to become light end flat whereas increasing the Pars
Soap csused bronzing, This bronzing may be the result of the
solvent action of excess Pars Scap on the Para Red as discussed in
part A, It is interesting to note in this econnection that bronz«
ing is practically eliminaeted in the semil works during grindinge.
For @ mediawof NaOH - Na2005, a large increase in Para Soap caused
bronzing, in the masstong.the product became weak =nd flat.

Diglycal stearste gave promising results when used in
amounts about equal to those of Para Socap normaslly used, The
products were slightly lighter but brighter, Sodium abietyl sul-
Tonate gave stronger products which were lighter and brighter than
those produced by Para So&p.
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(D) As indicated 1n earlier reports the Uhlich sample
¢-36670 was shown to contain barium, and certaln experimemntation was
conducted along these lines, The Ba salt of Para F is best prepared
in acid media. This requires removal of the excesz nitrite in alkaline
couplings. This may be accomplished by urea treatment of the diazo,
use of insufficient nitrite or removal of excess NOg- from the slurry
by washing. All three methods were compareds In general, the yields
are increased, but the product is no longer ashless. On the other hand,
¢-36670 contains 3.38% residue. The product obtained herein contained
5-§%5% residue. In the absenece of Ba salt formmtion the ash content is
0.8 L7

As indicated in the December report, the rate of
filtration of these products was incressed by precipitation of the
colloidal Para ¥ as the Ba salt.

In the series in which the excess nitrite was removed
by washing, the product acidified and struck with Ba, the proiucts were
darker than those not treated with Ba., This may be due to increased
retention of Para F since the Ba salt is less soluble than the Na salt,
although there might have been a trace of nitiite present to form nitroso -
BNe. Studying the temperature of development, it was observed that there
is little tinctorial difference between colors truck at 22°C and those
at 65°C, However when developed %® 95% the colors become light., Ba
salt formation cuts down the Para F bleed considerably. Compared to the
Na salt the ratios are:

22% = 1:10 ; 65° = 5:2 ; at 95% = 5:3

In other words at equal temperatures there is a greater loss of the
Paera F when present as the Na sslt, Thus the additional depth in color
may be due to inereased retention of Pars ¥, This same observation
obtains in comparing the Ba containing produect at the three temperatures
studied, The higher the tempersture of development the lighter the
mgsstone. These colors were all filtered hot.

. Colors prepared by coupling ures treated diaszo to BN

in the usual way (NaOH - NgHCO, mecia and development to 65°C) when
compared with a similsr produc% which was acidified and struck with Ba,
were dark and brown. The Ba containing product filtered faster and
was obtained in higher yields.

By restricting the smount of nitrite used rather than
the urea treatment, striking cold in the usual medium pH = 7 - 7,3
and developing to 65°% the brightest product was obtained. {(acidifica-
tion caused browness, due undoubtedly to a alight excess of nitrite.
It appears that small amounts of nitroso -BN produce marked tinctorial
deteriorstion.) There was a slight increassse in yield and a2 good in-
crease in the rate of filtration. The product wes sdier in texture than
420-20B and appears to be as bright and possibly a trace darker. On
baking, this product went light in masstone, weak and blue in tint.
The Uhlich blueness was not reached.

Barium was incorporated in the diszo in the inverse
coupling method and the products were filtered colds The product was
light in masstone, and strong in undertone, However, the product was
weak versus products obtained by development in alkeline couplings.
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No comparisan can be made at the present time since these products
were not develodped, It is planned to study this poilnt further since
the products obtained were dark and bright against RT-70-D and bright
against 490-20B, although light and weak,

(8) Two batches were made in the semi~works, and the details
will be reported elsewhere, although certain observations may bve
discussed hereo

The outlet surface of the press cskes after washing showed
the greenish fluorescence of Pera F, This type of diffusion phenomenon
may be related to bronzing, and as has been previously indicated the
tedious filtration is related to the Para F present in colloidal
suspension in the reaction vehicle, Ba salt formation would probably
eliminate both these objectionable features,

It is well known that Para Red - Blue shade is sensitive
to development at 95° ¢, On the other hand, the pigment may be held
at 65%9¢ for many hours at pH 7 - 7.3 without any great change tinctore
ially, It is interesting, however, that there is a physical change,
viz., an increase in yleld. This amomalous increase was dlscussed
in December report, and a possible explanation was given,

EXPERIMENTAL DETAILS
N.B. #480

Series 490 - 30. A non~bleeding Para Red fpr paper
coating to replace Ri-~26~D, Barium salt formation, its influence
on bleed in water, and the rate of filtration, Residue determinationse

Series 490 -~ 31, Contlnuation of 490 -« 31, TUrea treated
diazos and those prepared with reduced nitrite concentration, Exw
tension of products with Gloss Whites

Page 140 - Notes on semi-works trisls.
Page 144 - Mieroscopic examinations.
Series 490 - 32, The 1incorporation of diglycal stearate

and sodium abiety) sulfonste: Barium salt formstions and concentration
variations.

Series 490 - 33. Inverse couplings: decreasing final

pH values,

Series 490 - 34, Variations in Pera Soap: coupling
medium of NaOH - NaHCOg.

Series 490 - 35. Varistions in Para Soap: coupling
medium of NaOH ~ NagCOze

Series 490 - 364 Inverse couplings: finsl pE values
low, intermediate, and high.
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Series 490 - 37. Inverse couplings: igereasing concentrations
of moneo acid F; tha influence of developing at 22 ¢, 65%° and 95%:

Page 172 -~ Microscople examinationss

Series 490 - 38, Alkaline couplings with rsduce mono acid
¥ concentrations. \

Inverse couplings with Ba =salt formation
of the Para Fs
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PIGMENT GOLOR RESEARCH REPORT

PARA RED - YELLOW SHADE

SUBMITTED BY: Y, : FILE: PARA RED
APFROVED BY: : DATE: JANUARY 1936
INTRODUCTION '

In the course of the investigation of Psra Red - Blue
shade, 1t became necessary to conduct certain experimentation to
obtain seme insight into that nature of Para Red - Yellow Shade, Since,
at the present time, certain difficulties are being encountered in
production, the following data are presented. No intensive research
was carried@ out and the results are those of severasl 1solated series.

SUMMARY AND CONCLUSIONS ¥
A"

The method of diazotization of P.N.A. used through{was
#876-44, Whiting was omitted, Consequently, the ylelds were diminished
by aepproximately 10%. For that reason, products called "strong® herein
are approximasted only on the strength Beyond the initial 10%.

In alkaline coupling media (NaOH - NasCO, or NaOHw
Naﬂnos) the presence of Para Soap appears to be contra-inaicateﬁ. The
proéucts are strengthened considerably but the masstones are dark and
brown,

A coupling medium #276w60C (NaOH~NaC,H.0,) whieh is
initially alkaline but finishes acid to Congo, but not tg élayton Yellow
gave promising results. The products were light and bright in masstone
and quite strong versus RT=-22«~D, This formuils seems reasonably stable
since it was checked in a second run.

Running the dilazo into a suspension of B«N, precipitated
by HCL appears to be entirely unsstisfactorye. The product is very
bright but very weak snd the time of coupling unduly long.

It was found possible to use Turkey Red 0il without
the usually accompanying brownness of masstone by an inverse method
of coupling #490-37A,., The strength was materially increased with the
decreasing particle size, The cerystalline particles appear to be of the
order of magnitude of 0.5 « l‘O/b&-

EXPERIMENTAL DETAILS
See notebooks #276 and #490,

Series 2768«44: Method of diazotisation.

Serles 276«57: Comparison of variocus alksline media for the coupling of
RT=22-Dg

Series 276«60: Acid couplings.

Series 276-61: Notably "A" a check for 276-60°C.

Series 490-37: Inverse couplings using Turkey Red 0il.
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PIGMENT COLOR RESEAKCH REPORT
PARA RED ~ RAw26wD

SUBMITTED BY: 7//“**"‘% - FILE: PARA RED

APPROVED BY: DATE: JANUARY 1935.
INTRODUCTION

The prepaeration of an RA-26«+D for paper coating
which is non~bleeding in water,

SUMMARY AND CONCLUSTONS

On the assumption that the water bleed of dark Para
Reds is due solely to the soluble Para F contalned, 1% is possible to
prevent this bleed by Bariug Sa2lt formation, since the Ba salt of
Para ¥ is more insoluble than the Na salt or the free acid in water and
acids, However, it appears to be completely hydrolysed in alkaline
mediae

The procedure for the preparation of RA-26~D involves
a slightly alkaline coupling kedium, This cannot be directly scidified due
to the excess of nitrite present, but it is possible to restriet the
amount of nitrite used or to remove this excess by washing of the product
prior to acidification, or by urea treatment of the diazo solution.
These three methods were used without detriment to the color and the
slurries were struck with BaClg in slightly seid medis. The products
were studied at this point for a more ylgorous comparison of water-bleed,
rather than after the extension with the gloss white,

It was shown colorimetrically that the blesd at 22%-
of the RA-~26«D type is spproximstely ten times that of the product sxnnhk
in slightly acid medium. At 65°C the ratio fell to 5 to 2 and at 95%C
it became 5 to 3, This increassing temperatures cause§ a more marked
inerease in solubility of the Ba sslt than for the Na salt, although
the Ba salt is slways the less soluble of the two salts.

When extended with gloss white, the products were tested
for water bleed according to TF~7-2, and colorimetrically. - The products
struck on the acid side did not bleed (the color test used is sensitive
to 1 part in 1,000,000}, whereas those struck on the slkaline side did
bleed and the color ratio of the two bleeds was found to be 1 to 10,
in close agreement with the values formed far the unextended colors.

EZPERIMENTAL DETAILS

See notebook 490.

Series 490«30: pages 186 - 133,

Study of Ba salt formation, its influence on the rate
of filtration, extent of bleed and tinctorial properties. Colorimetrie

method of comparison of Para ¥ bleeds, and messurement data ~ for umextend-
ed productss

Series 490-31: pages 134 - 139

Methods used “fPegpeduction of nitrite, their influemce
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tinctorially in the toners and lakess
influence in the toner.

Bleed comparisons and baking
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PIGMENT COLOR RESEARCH QWPORT 34-3% 7

PARA RED DARE IMPROVED RT=70«D

SUBMITTED BY: €.9. ) _ FILE
APPROVED BY: 27 DATE

TNTRODUCTION

FPARA NED
MTSCSTONERS

TANU ARY 1936

ve ®o

Two trial runs were made in the Semi~Works on an experimental
Para Red B formula (490-~20B}. The products wers guite bright in
masstone (by rubout), but did not have the blue umdertone and tint
required to match the campetitive produet. PFurther work in the Semi-
Works has been postponed because of pressure of more important
problems, but will probably be resumed during the next month,

SUMMARY AND CONCLUSIONS

Both batches were made on the same basic formulation. (One-
fourth mol bstches were made in each case}. The formula differs
in some details from K«7347, Semi~Works development for ashless
perz B whieh has been inactive since 1933. The chief differences
are in (a) method of preparation of the diaszo (a modified cold
method is used) (b} a very slight increase in Mono Acid F (c¢) an
increase in =mount of biecarbonate in the coupling.

One seni~works batch was washed with cold water, and the
other washed with warm (150°F) water. The latter batch, as exzpected,
was lighter, stronger, and yellower then the former, Washing time
was of course decressd {cold water, 212 gallons in 13 hours; warm
water 106 gallons in 3% hours).

Results on these two batches were sstisfasgtory versus RT«70«
D both being darker, vs lighter, stronger and yellower than this

standard, Hot water washing geve s lighter, vs brighter, stronger and

s bluerresults than the cold water washed materisl. Agesinst a com~
petitive sampke C-38319 (Uhlich) this hot water washed materisl was
vs bright, and strong, but yellow in tint., Work is in progress in
the laboratory in an effort to mesteh the very blue tint of the com-
petitive sesmple,

Results are tabulsted in Table I
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PIGMENT COLOR RESEARCH REPORT 3(,—34‘
CALCIUM LITHDI TONERS, RT=379=D AND RT=300-D

SUBMITTED BY: ¢ .9 Jéeas ) FILE: LITHOLS
APPROVED EY: W@fw ' DATE: JANUARY 1936
INTRODUCTION

Plant produchbion was high on Calecium Lithol Toner, RT«379-D,
during the month a total of ten batches being reported. Bright
masstone materiel was the prineipal type product required although
complaints have been made by the Control Laboratory concerning
the high strength of present plant production which necessitates
the use of Blanc Fixe as a shading materisl, Extension of the
toner with Blanx Fixe 1s undesirable because of the difficulty of
securing uniform materials

Two batches of RT-300~D were also made with materisl satise
factory for rubber being requireds

SUMMARY AND C ONC IUSIONS

The first four batches of RT-379-D are outstanding from the
latter part of last month., Control on these batches was satis-
factory the desired light snd strong msterial being secured in the
case of the first batch and three batches of reguired dark, bright
and strong msterisl then being secured., The usual variables (temw
perature of dsvelopment, amount of TOBW used and amount of calcium
chloride used) were used to secure the desired results.

The next four bastches, made the first part of January, were
also made to secure dark, bright and strong materiel with falirly
consistent resultsse The first three batches were satisfactory but
the fourth, mede with a new lot of "Lithosol"™ Acid TOB (lot 180)
was slightly muddy in masstone.

A complaint was then received from the Control Laboratory
that present plant production on this Lithol Toner was too sirong,
which mede 1t necessary to use Blznc Fixe in shading the color
and thet there was a possibility of complsint by customers because
of the presence of this +hite pigment in the Red Toner,

The next two batches were mede using varigbles that tend to
give wesker materials, The first bateh was mede using 75% TOB -
25% TOBW and striking in the low coupling volume, This variation
heretofore had the tendency to give wesker materisl but with the
disadvantage of giving muddy masstone. The resultant product was
bright but remained slightly stronger than the standsrd. The next
batch was mpnde to check this bateh except that the caustic soda in
the coupling was cut 4%, The combinstion of the two weakening

variables gave meterial that was only vvs stronger than the standard
RT-379~D but the undesirable slightly dirty masstone was also secured,
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Recent shipments of "Lithosol" Acid TOB (lots 158, 159 and
160) have shown a tendency to give blue tint RT-379«D a type which
we have not been able to make satisfactorily for scme time. These
results were not consistently obtained with these lots, however, as
vaellow tint material was alsc obtained with praectieslly no varistion
in the formula useds

Three satisfactory mixes have been made totalling 3767 pounds
which consumes g major portion of present plant production, There
are at present 1846 pounds of RT~379+D in sub=-standard stock.

Production is tabulated in Table I end the mixes in Table II.

Two batches of RT»300~D were made during the month using the
stendard K-7038 formulation. Satisfactory rubber material was the
type required. Control on this product has not been very satisfactory
the materisl made with recent shipments of "Lithosol" Acid TOB (lot
156, 160) giving dirty resylts in rubber versus Red SX standarde. &
batch made with lot 159, however, gave satisfactory results. As
production is low on this color there is no opportunity to study and
check results sscured using variations in raw materials

A setlsfactory 685 pound mix has been secured consuming most of
present production, RT«300~D subestandard stock is low totalling 277
pounds,

Production is tebulested in Table III and the mix in Table IV,
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PIGMENT COLOR RESEARCH REFORT 4672
CALGIUM LITHOL TONER RT«8108-D
SUBMITTED BY: %M--M , FILE: LITHOLS
APPROVED BY: £ /4{447%& DATE: JiNUARY 1936

INTRODUCTION

Development work was stsrted in the Semi-Works on a new
Calcium Lithol Toner %0 replace RT«379~D. A 0.2 molar batch size
was used in all cases with K«-Bl08 being used as the basie forms
ulations A total of five batches were made and studied during the
month «

SUMMARY AND CONCLUSIONS

" The K«8108 formula differs mainly from that of RT=379«D in
that Mono Acld ¥ is used in the Beta Naphthol solution to secure
the dark and blue effects desired rather than the use of TOBW mixed
with the TOB in the diaszo (which gives the same effect in RT-37%«D).
The use of smmonium chloride as a buffer in the coupling is another
variation that may be noted,

The first betch was made to check the standard K«8108 formula
using TOB lot 159. Some difficulty was encountered in masking the
diazo, the TOB precipitating before adding the sodium nitrite when
using the formulated wolume of 390 gel/mol. An increase to 480 gal/
mol was found necessary to pyrevent precipitation. This last voluunme
was used in all subsequent batches. Because of this trouble or for
some other unknown reason this first batch was off, being econsider-
ably darker, bluer =znd wesker than either RT-379~D standard or
K-8108,

The next batoh was made to exactly check the first ineluding
the use of TOB lot 158 snd the higher diaszo volume, Results were
satigfactory, the product being darker, stronger and vs bluer than
RT»379«~D standard end vs light and bright, vvs strong, and s yellow
versus K~8108,

The next two batches were made to exactly check this second
batch except that TOB lots 158 and 160 were used respestively. Fairly
good checks to the second batch were secured even when using TOB
lot 158 which had given abnormal results when used in msking Barium
Lithol Toner (see RT-364~D report for January 1936),

TOR lot 160 wes selected as satisfacbry for use in meking a
variable study and the fifth batch was made to check the above
except that the Mono Acid F was omitted and the Beta Naphthol was
inereased in molecular proporition, A4 2% excess of Beta Naphthol
wes used im this batch and the Mono Acid ¥ is used as 72% material.
This formula, of course, resembles the HT-300»D standard more close~
1y than RT-378~D. The resultant product was, as expeeted, consider-
ably lighter and yellower than either RT-379~D or K~8108, Rubout
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and rubber tests were then made versus KET-300-D with the following
resulits: by rubout the material was s dark and considerably brighter,
8 strong and s yellow versus RT-300~D and by rubber test was vs strong,
very yellow and cleen in tint versus BRed SX (the RT«300-D rubber
stendard)s A rubout was then made versus a competitive sample of
Caleium Lithol Toner C-38413 (Sherwin Williems)} which is browner in
masstone, vs blue in tint but 10% stronger than RT»379-D stendard. Our
new produet was vvs light but bright, vvs weak and yellow versus this
c#. It is believed that use of a small emount of Mono Acid ¥ in this
type formuls will enable us to mateh the campetitive produet. A
variable study will be made in the Semi«Works before this formula is
released for plant production.

Results are tabulasted in Table I.
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PIGMINT COLOR RESEARCH REPORT 3t
CALGIUM LITHOL LAKE RLe81G8«D
SUBMITTED BY: & . Newo FILE: LITHOLS
APPROVED BY: : DATE: JANUARY 1936
INTRODUGTION

In conjunction with the Semi~Works development of Csleium
Lithol Toner, K~8l08, a study wes made on a Calcium Lithol Leke,
K~8109, to replace RL-408-D (extended RTw379«D for rubber). Two
batches were made during the month. ’

SUMMARY AND CONCLUSIONS

The E«8109 Toner formulation is an exact check to K-~8108
except that the Mono Acid F is omitted with the Beta Naphthol increazed

‘in molecular proportion. The coupled soda salt is extended with

162#/m01 of Blsnc Fixe and the slurry struck snd developed as in
-8108, The finished RL=-B81l09 contains 72% toner as compared with
gbﬁ? toner in RL-408-D stendard.

70 Jo

Two checks to the standard K«8109 formulstion were made,

TOB lot 159 bdng used in sach case. OCheck rubout resilts were ae~
cured both batches being dark, strong and vs blue versus K~8109 and
light, strong znd ysllow versus RL-408<D. In rubber both batches
were practically identical to K«8109 and about 12% stronger and s
cleaner than RL-408«D.

Work will te eontinued In the Semi=Works %o sscure a comw
plets variable study before finally releasing the formula,

Results ars tabulated in Table I
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PIGMENT COLOR RESEARCH REFORT JL,ﬂ
BARTUM LITHOL TONER, RTw364wD

SUBMITTED BY: © . Gyess FILE: LITHOLS
APPROVED BY: /(MM&’ DATE: JANUARY 1936
* INTRODUCTIGN

Production in the plant on this color continued under
Development Section supervision., A total of five batches are
reportad this monith ineluding three bakches oulstanding since

* December, 1935, Iight sud stromg material was required for
shading purpossss :

SUMBMARY AND CONCILUSIONS

Contrel on this color remains unsatisfactory the principal
difficulty being the preoduction of msterisl no more than very
slightly dark in messtone, satisfactory In sitrength and C.EK. or
blue in tint versus HP=364~D standard.

The first batch reported was made checking the present plant
standard formuls (check t0 Ke7290 except using 46#/ mol of Para
soap instead of 60#/mol) except that the Beta Naphthol ysed was
dissolved at a temperature of 750 « 80°F instead of 160 F. Solution
is secured by adding the Beta Naphthol to the cold water with
agitation, the csustic soda, in solubtion, is sdded to the Beta
Nepthol in suspension and the mixture stirred to solution, The
mixture mey be heated slightly, 1f neeessary, to secure complete sole
ution This variable hes given lighter results in a2 Barium Lithol
Lake §RL-402<D). The resultant color was dark, blue snd vs strong,
an sbnormsl result, and was due to the use of”Lithosol”acid TOB,
let 158, This result was checked in a subsequent batch omitting the
Beta Naphthol solution wariable and cutting the Para Soap which is
g varisble used to give lighter material., The abpormsl dark result
was agaln secured using TCB lot 158,

The remaining three batohes were made to secure light material
with satisfacbtory strength, To reserve this result the cut in Para
Sosp {24#/mol and 18#/mol instead of 60#/mel) was used together with
TOB loti 166, and 160, Results were normal the resultant products
befng light, 0.K, in strength and yellow wversus the standard,

4 satisfactory 1635 pound mix has been made consuming part of
recent production. Subwstandard stock on this color remains high being
2255 pounds.

Productiorn is tabulabed in Tesble I and the mix in Table IT.
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PIGMENT GOLOR RESEARCH REPORT 4l .84
MEDIUM CALOIUM DUOL TONER, RE-~z285«D
SUBMITTED BY; & § Jfews FILE: DUOLS
APPROVED BY: kW‘ DATE: JFANUARY 1936

INTRODTCTY OGN

Production on RP«865«D was started in the plant to manufacs
ture dark and vs blue shading material to mix off approximately 800
pounds of subwsbtandard stock averszging light and ve ysllow versus
standard RP=265+«D, Two batches were mede undeér Development Section
supervisions

SUMMARY AWP G ONCINSIONS

Considerable difficulty has been encountersd in recent
months in seecuring blus tint RT«265-D. The one variable. that con-
sistently gives blue results, that of substituting Lithosol" acid
TOBW for part of the Lithosel® Acid TOB used in the coupling, also
gives week and dirty tint and is undesirable for this reasons

The varisbles used in these batoches were those that had
given blue results in RT+265<D preduction during 1934, These
variables included use of a mixture of ¥ Gum Rosin snd B Wood Rosin,
decrease in alkalinity .of the coupling by cutting the caustic soda
used in the Beta Naphthel solution, end cuts in the volume of soda
salt development and atrike wolume., The first batch was made
omitting the cut in volume of soda salt but the second bateh was
made using all these variables to give blueness, ZResults were une
satisfactory both batches being dark and bright, strong, but yellow
in tint versus RT«~265~D, The only reasson that can be given for these
consistently yellow results as compared with previcus produetion is
changes in the gquality of the rosin or Lithosol Acid TOB.

A satisfaetory mix totalling 1287 pounds has been made,
however, consuming all but &5 pounds of outabanding sub-stendard
stoock together with one bateh of this month's preduction, A small
amount {less than 1%) of Mapilco Red light wes used to secure the
blue tint required to secure a satisfactory mix, Sub-standard stock
iz low totalling 5289 pounds which includes one Of the dark, bright
yellow batehes made this month (weight 444 pounds).

Production 1s tazbulated in Teble I snd the mix in Table I,
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PIGMENT COLOR RESEARCH REPORT 3(.,'59
HANSA YELLOW LAKE, YPw334wD
SUBMITTED BY: &3 e FILE: HANSA YELLOW
SPPROVED BY: o/ (fabuprote’ DATE: JANUARY 1936

INTRODUCTION

Production was started in the Semi-Works on YP-324«D
4o build up standsrd stoeck. There is no subwstandard stoek on this
gsolor so that satigfactory material was desired, A total of eight
batehes were made during the month,

SUMMARY AND ¢ ONCILUSIONS

A1l eight batehes were made on the same formulation
checking SW-7208 which had given satisfactory material in recent
production. All eight batches were satisfactory averaging vs green
and dirty in toptone, 0.X. in strength, and vs green and clean in
tint,

A wvariation from the standard method of dissolving the
aceto scetanilid, that of adding the dry material directly to the
dilute alkaline solution without pulping with water beforshand, (as
in the standard formula), was tried in two of these batches with
practieally no effect on the quality of the solution or on the finagl
product, In the case of one bateh in which the disazo was contamine-
ated with lead nitrate it was necessary to clarify the diazo in order
to separate the precipitated lesd campound (lesd ehloride? This
bateh was zlso satisfactorys

Yields were low on these eight batches averaging $64%
of estimate. This is a 3% decrease in yield under that secured in
the last Semi-Works seriess The use of a weak lot of MNPT (lot
456) may be psrtislly responsible for this low yield,

A satisfactory board mix hag been made consuming all of
these eight bstohes and the mix 1s now in process.

Results are tabulated in Table Y.
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PIGMENT COLOR RESEARCH REPCRT [
3l-
RED TONER K-7699
SUBMITTED BV: ?’-'{- Vi FILE: MISC. TONERS
APFROVED BY: 4 DATE: JANUARY 1936

"INTRODUCT ION

. %Work on K-7689 (MNPA-BN) was concluded during this month.
Material very elose to the original K~7699 was obtained =and a large
sample hss been prepared for Philadelphia, ,

SUMMARY AND CONCLUSIONS

The main difficulties in matehing K-7699 were due to low
purity of the Meta-nitro para anisidine (D-2834). Increases in depth
wers obtalined by increase in MNFPA and deerease in the amount of second
component. This combined with a slight inersase in Hydrochloric =nd
geetiec amcid resulted in material of satisfectory massstone, brighter,
cleanar undertone and sn increase in strength of over 10% compared
with K-7699. A composite mix was made of four 0.5 mol., laboratory
batches which checked each other closely, This mixture K-76998 (487.53)
tested in lacquer is slightly light and bright versus K-7899. A pound
semple was shipped to Philadelphie for evaluation,

BXPERIMENTAL DETAILS

43746, Series, Inerease in Meta Nitro Para Anisidine by
5, 10 end 15%.

A 5% increase resulted in an inerease in brightness, where-
as a 10% snd 15% increase resulted in increased depth accompanied by a
loss in brightness.

487-48, Lowering the smount of second component toc balance
the Meta Nitro Para Anlsldine D»8234, which is of low purity, and in-
crease in acetic and Hydrochleric acid each by 5% were studied, Hydro-
chloric acid was added to the diazo. Distinet improvements in depth
were obtained with the incresess in acldity and the depth of K-768% was
reached. Material of a darker masstone but possessing a faint brownish
cast was obtained with the increase in Acetie Aecid.

487-50. Two 0,5 mol. batches were mede on the formulation
48D (increased Hydroechlorie acid). Both batches were decidedly lighter
than mgterial obtained on the mol. couplings, During coupling the
development of carbon dioxide caused severe foaming. No development of
COg was observed in the 0.1 mole couplings,

487-51s Two 0.5 mol, couplings similar to Expt. 50, but
with ineresse in Acetic Acid. The Sodium bicarbonate was added to the
BN solution just prior to sddition of the diazo., The Sodium bicarbonste
is added undissolved and shsll dissolve progressively during the coupling

DUP050316758
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process so balancing the alkselinity of coupling. No carboneste develop-
nent teskes place when the sodium bicarbonate is added just before

coupling, whereas a strong development occurs when the sodium bicarbonate
is completely in solutione At the start of coupling this causes
trouble by foaming and results in undesirable shade.

48752, Cheeck runs on 51, Mzterial close to 51 was oObtained.
487-53, Composlite mix of 51 and 52.
N.B. 487, page v
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PIGMENT COLOR RESEARCH REPORT 3L
M.N.P.A. % N.B.S. MAROON

SUBMITTED BY: V. L ' FILE: MISC. TONERS
APPROVED BY: 4% 4,4 - DATE: JANUARY 1936.

INTRODUCTION

Preliminary couplings of M,N.P.4. to N,B.,S, were
made with the objeet of obtaining dark maroons for "Dulux",

SUMMARY AND GONCLUSIONS

The dlazonium of MyN+P.4. was coupled to N.,B.S, in an
alkaline (Na,00z « NaOH) mediume. Fhe N,P.Ss was taken into caustie
solution by preliminary wetting with dioxan,

In the presence or absence of Turkey Red 0il, heat
development of the product in alkasline medils glves 1mproved darkmess
gnd brightnesss If the medium is acidifled the reverse is trues. The
produvets tend to become light and flat 4n development. The use of
Turkey Bed 01l appesrs to be asdvantageous, The products sare not only
softer in texture, but darker in masstone, The best produect was
obtained using Tyé.o, and development in slkaline medium,

Phe products show some promise. +hey have good hiding
power, In %his respect they are better than RT-207«D and probebly
better then RT-354«D, The products are dagksr than elther standard.

The inerease in depth comparing product 10° with RT-3554D is greater
than the inerease in depth observed in comparing RT-354eD with RT-297-D,

EXPERIMENTAL DETAILB.

Notebook #4989, page 8. The influence of development
in slksline eocupled productse.

The influence of acidification, and development of
the acldified product. .

The influence of T,R,0, Dévelopmsnt and acidification
of T,R.0, containing produets.
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ALIZARINE TONER RT-~-332-D

SUBCITTED BY: Z%éaﬂﬁf>452”4’ FILE: MISC.TONERS

APPROVED BY: /& (Aulistrric’ DATE: JANUARY 1936

INTRODUCTION

Three laboratory experiments were run in order to
produce brighter plant material. Plant production has been lacking
in depth and particularly in brightness,

SULALRY AWD CONCLUSIONS

This series included a study of lower development tem-
perature, shorter time of development and the adjustment to a pH of
6.0 before development. 4 pigment very slightly dark aund slightly
bright versus standard was produced by adjusting & sample of plant
slurry (Lot 47305) to a pH 6.0 and developing in the laboratory.

EXPERILENTAL DETATILS

N.B. # 440, p. 57

Observe the effeect of holding at 1650C for three hours,
then bringing to a boil

Plent slurry (Lot 47274) filtered aznd washed
" " " " hneld at 165°F for 1 hr,

A -
B -
o " ] " " " " 165OF " 2 hr,
D - " " " " w ® 18598 for 3 hr.
E - D brought %o a boil and boil 2 minutes
Results
A vs Std, dk. muddy, blue; O0.K., blue - Light fastness - equal
B s " n " (3 144 " 114 11 44
C 11 ” 2] " n 3t 1" " 7 "
D 144 " 44 i " " 11" ¥t i £ d
E t " 7 1 13 ” 114 Ais ] 4]
Bvs A 1t, muddy, O.K; str. vs clean - Light fastiness - equal
C vs A b ” ve yellow; str, " - " ” - vvs better
D vs " i1 1 3 k4 A1 w — 14 ha d - 7S ‘better
ETon w " i " equel sl yellow - Light fastness vs better
P. 59

Study the effeect of adjusting plant slurry to pH 6.0 be-
fore development '

A - Control (Lot 47305)~usual developmaent
B - Adjusted to pH 6.0

Results

A vs Std., dk. O.K., vvs. str. -¥vs str, s blue - Light fastness - v¥s better
Bvs " vs dk, s bright, vs str. - vs str, vs blue - " " - "
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B vs A sl. 1t, vs bright, C0.K. - 0.K, vvs yellow - Light fastness - equal
P. 60
Rapid development of plant slurry
& - Control (Lot 47305) usual development

B - B - brought to boil as fast as p0351b1e and
b011ed 2 hours

Results

A vs Std. dk, vs brown, vs str' C.X, sl blue - nght fastness - vs better

Bvs W " " - it ]
B vs A, vs lt., 0.X., O.K, O K., vs dlrty - nght Lastness - equal
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PIGMENT COLOR RESEARCH REPORT
__LACQUER MAROON TONER, RT-354.D
SUBMITTED BY: (o0 W‘“}/‘V ' FILE: BORDO MAROONS
APFROVED BY: / Cifudiports DATE: JANUARY 1936,

INTRODUCTION

Work on this problem was continued in the semi-works.
Attention was glven to msterials used and chiefly to seledtion of a
suitable lot of T.0.B.W. Batch size was reduced to 0,1 mol to prevent
inerease in substsndard stock. In the plant ome bhatch of RT-130«~P was
made for Parlin, :

SUMMARY AND CONCLUSIONS

With Lot #34 T.0.B.W., which had been used in most of
the work to date, the product obtained on the smeller charge was satise
factory in depth and brightness,

However, Lot 33 could not be used =lthough several
variations were tPieds The resuliing products were too lighta

Lot #35 gave a dark product with satisfactory bright-
ness on both 0,1 snd 0,2 mol charges although it was necessary to keep
the elkalinity of coupling very low, 2000# of thig lot were ordered
for use on RT«354«D, Material obteined with this lot was used to mske
up 2500# of standsrd material in which was included 1800# of a slightly
1ight "off" mix carried in substsndard stock. Substandard is now
2193# and consists almost entirely of light msterial.

The shift to the smsller coupling equipment used for
the redueed charges had the effect of giving a slightly lighter and
brighter product in lacquer, Ftvis thouihirthat this tendency was due
to the vigor with which the small charge was boiled in the large size
development vat and in latter bateches more moderate boiling was employeds

The red epvearence of the diazo from T,0,B,W, lot 33
leg to the erroneous conclusion that this lot contained too much
Bronnerts Acid. On this bssis, mixture with various amounts of T,0.Bs
Regular were tried without improving the product, It was learned from
the Dyeworks thst Lot 33 was actually low in percent of Bronner's, con-
taining oply 5% as compared to 7.4% in Lot #34 which was satisfactory.
Adding Bronner's Acid to Lot #33 to mske up this difference was not
successfule

The mixtures of T,0.B. Regular end 6 or 7% of Bronner's
Acld which had previously given sufficlent depth resulted in light
products. However, the poor results of this series can be fairly
definitely dscribed to the type of B,O,N, (beta oxynsphthoic acid) used,
This assumption is supported by the fact thet B,0,N, lot #145which was
used, also gave the only light produets obtalned with the satisfactory
T’Ooﬁ¢we lot #35 while B,0.N, lot #154 gave dark produects. Further
comparison of these two lots will be made in the lgboratory., The first
thought that the difference may be due to moisture content was found to
be incorrects
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It is believed that with intermediates of the type
indicated =zbove no further difficulty will be experienced in the semi-
works, at least during cold weather, in obtaining depth ané brightness. -
Scme doubt is felt about maintaining brightness during summer months
due to possible instability of the sode salt. Use of ice on or after
coupling may correct this apparent difficulby,

The batch of RT=-130-F, made in the plant, was similar
to that made last month in formula and in lacquer test on slurry control.
4 sample of pulp dried in 2 1 inch ceke was slightly light and brown
in lacquer. However, the material appesrs to have been satisfactory
for Psrlin’s nseds, :
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DIGMANT COLOR RESEARCH REPORT L-"‘Ld_
>
LACOUER MARCON RT=354-D
AL
SUBMITTED RBY: ﬁ-h{ﬂa FILE: ( MAROONS
/M TATUARY 1936

APPROVED BY: 47;:@ é %%7. .,,-"" DATH:

TIMTRODUCTION

Laboratory work was sterted this month on RT-354~D with the
object of improving the stability of the formula K-7507. Offshade
materisl is cccasionally obtained due to difficulties encountered in
control of the present formulatione.

A further object of this investigation is to improve the
depth and brightness of RT~354~D over its present standard, in order
to metch Harmon's Deep Infrex Maroon,

SUMMARY AND CCNCLUSIONS

The difficulties in controlling the process for RT-354-D appesr
to be in the coupling which does not go To completions The coupling
reaction ends with a slight excesa of diazo snd a2 faint execess of B.0.N.
The excess diszo remesins through the various steps of the process and
disappears only when the development temperature reaches approximately
70°C, It has not been determined whether the decomposition products
of the diazo hasve s beneficial or harmful effeect upon the pigment
properties but undoubtedly reactions of this kind are difficult to
gontrols Work was directed to eliminate the exeess diazo, An incresss
in alkalinity foreed the coupling to completion, but resulted, however,
in a lighter shade owing to insuffieient excess B.0.N. whiech is necess~
ary for the formastion of the iron selt of Nitroso-B.0.N,, upon which
RT-354-D is dependent for its depthe However, the depth of RT«354-D
was oObtained by inereasing the quantity of B.O.N.

The T.0.B.W. is another factor which causes inconsistencies in
shade: TfTirst, through the tendency of the ouick crystal growth of the
T.0.8.%W, diazo whiech influences the rate of coupling and causes varise
tions in the exeess of diazo, =nd secondly, through varistion in the
amount of 3Sroenner's acid in the T.0.B.W.

Exveriments in which the quantity of Broenner's  Acid was varied
in the T.0.P. regular in the laborstory indicate that the maximum deopth
and brightness 1is obtained with 7-8% Broenner's Acid. This is in agree=-
ment with recent semi-works studies, in which 7.5% Broenner's acid was
found to give maxirmum depth. Therefore, 7:5 percent zdded Broenner's
Acild 1s recommended in the fibure preparstion of RT~354.D, Efforts were
mede to elimingte the T.C.B.W. by T.0.3. reg. Neither slurry mixes
of T.0.BE. reg,~B.0.N. couplings with Pigment Green B, nor couplings with
T.0.B: reg.~B.0.N. & Mopo scid F showed any promise,

No definite improvements in depth and brightness over staendard
RT-354-~D were obtained. However, some promising leads, which warrent
further investigstion, have been uncovered.

Semi-works trial of the higher alakline complete coupling method,
using 7.5 per cent Broenner's and an increase in B.0.N. excess, is

Facommended,
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42427, Substitution of T.C.R. reg., for 7.0.B.7%. resulis in
very light =snd flat materisl versus control on RT-354-D formulation.

asddition of Pigment Green B and Green Toner GL-407-D gave only
a very slight increase in depth and csused poor dispersion in lacaguer,

424-28, Decrease in volume by 50% hed no mesrked effect. T.,0.B.
reg, - B.C.N. Mono Acid ¥ coupling resulted in light and dull meterialj;
however, it was dsrker and brighter than the straight T.0.B. reg - B.0O.M.
coupling,

Applying modification of alkaline buffered couplimgand long
digestion [adopting working procedure of K-8108 (calcium-Litho{ﬂ‘ materisl
was obtsined which showed a distinct Improvement over its control. This
series, however, was made without the formation of the Nitroso B.0.MN.

Iron compound and therefore very light versus RT-354-D,

424=-29, Inerease in alkalinity of coupling by 5, 10 =snd 20w
in NaOH gave complete coupling (absence of excess Diazo} with 10% increase
in NaOH resulting in lighter but slightly brighter materials 14 20% ine
erease in NaOH showed & kendency toward drowness,

42430, Modifications of the improved Calcium Lithol formulas-
tion {K-8108)] were applied to RT-354-D, The variation econsisted of an
increase in Sodium acetate, slight increase in slkalinity, use of Ammonium
chloride =snd longer #igestion time. These varistions resulted in
light meteriasl,

424-314 Tncrease in copperass A 10% and 20% increase in
copverss, and an increase of 10% excess B.C.N. in the higher alkaline
coupling 29C procedure resulted in no improvement in depth.

424-32¢y Teutralizstion of the Sodium sslbv of the T.0C.B.W.=
B.0,N. dye with HCl immediately after coupling {(lowering pH from 10.2 %o
7.) resulted in slightly darker materiel versus the control but lighter
versus stgnderd RT-354-D, ‘

Lowering the pH to 6.8 resulted in decreased depth, Addition
of the excess B.0.!. as nitroso compound (formed separately) resulted in
decreased depth.

424-334 Study made on 29C formulation, Addition of excess
B.0.N. as nitroso compound resulted in slightly lighter meterisl, checks
results of 32. 10% incresse in copperas resulted in = slightly lighter
materisl, A 10% substitution of B.C.N. by Mono Acid P resulted in a
lighter shade. The dye of T.0.B.W. - Mono Aclid P 1s lizhter than the
dye of T.0.B.7. - B.O.N; .

424-34,39, Adding Broennsr*s acid to T.0.B. reg. in wvarious

gmounts,
T.0.B. reg. 98% 96% 4% 93% 92% 91%
Broenner's Acid 2% 4% 8%. 7% a% 9%
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Increasing amounts of Broennerts scid in T.0.B.¥%. resulted in
an increase in depth, meximum depth being obtained with a Broenner's scid

content of 7 to 8w,

424-35, Separate diazotisstion of T.0.BR. reg. and Broennerts
acid, mixed together before coupling, and sepsrate coupling of Broenner‘s
acild diazo followed by T.0.B. reg. diazo, resulted in no improvements,
in the lgboratory, which would justify = chenge from our present standard
procedure, FHowever, these changes in procedure are worthy of some consid-
eration snd should be checked in the semi-works, This was however studied
on the formulstion with high alkalinity of coupling which seems %o be less
susceptible to the effect of crystal growth of the T7.0.B.7W.diazo,

424364 Development of the Sodium salt of the T.0.B.W.=-B.0.N.
dye at the boil results in an increase of crystal size.of the dyes The
fine irregulsr particles of the sodium salt obtained are distinetly crystal-
line. Preparation of RT-354 from heat developed dye resulted in very
light material, Filtration and reslurrying of the boiled sodium sslt
results in a2 much brighter and darker product than obtsined with the un-
filterad dye but which is still much lighter than RT=-354«D,

424-374 Increase in Hydrocehlorie acid in order to balance the
high alkinity of the completely coupled 29C dye, snd = similar variation
on a dye prepared by substituting Nitrose B.0.N. for B,0.M. as coupling
component, resulted in darker and slightly brighter pigment than the
control, The nitroso-B.0.N. eocupling is of interest since all excess
B.0.N., is already in the nitrosc form, which is necessary for composing
the Iron complex, The material 1s dark, slightly brown wersus control
but still light versus RT-384-D,

424-38, Readjustment of pH to 9,6 on the 37 formulation, This
study was made withe the sodium salts of 37 series., WNo conelusions can be
drewn as the sodium sglt weas detrimentally influenced by long standing
after diluting,

424-404 Addition of the exeess B.0.N. as Nitroso B.0O.N. dissolve
ed in caustic resulted In a slight inerea=se in depth but gave a distinet
brownish e¢ast, No increase in depth was obtained by this procedure on the
formulation with high alkalinity of coupling (29~C}e

424-41, Reducing the rate of coupling to 1/3 and eliminating
the digestion on 29-C formulation showed no consgiderasble chsnge. An
increase in depth was obtained with an inerease in Hydroechloric acid by
104, this checks previous results (37).

424-43, Pouring the sodium sglt of the T.0.B.W.~B.0O.N. dye
into the wgter econtaining Hydrochlorie scid and sodium nitrite should
assist the formaticn of nitrosc B.0.N; however, no appreciable im=-
provement In shade was obtgined in this experiment,

424-43, Incresse in excess of B.0.N. by 10%, 20% and 40%., A
10% incresse gave a slight and a 20% increase a very distinct improvee
ment in depth. The depth of RT-354-«D was reached in the laboratory with
the 20% ineresse in excess B.O.N. in the formulation employing completely
coupled dve,
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PICMENT COLOR RESEARCH REPORT 3k
GREEN TONER, GTw»337D
SUBMITTED BY: € 4 fess FILE: P.T.A.COLORS

APFROYED BY:

yMM ' DATE: JANUARY 1936

INTRODUCTION

Seml-%Works production was started the latter part of laat
month on the manufacture of clean GT-=337«D for shading sub=-stendsrd
stocks. A total of five batches were made with a total estimated
weight of 175 pounds,

SUMMARY AND CONCLUSIONS

The five batchea were made using Brillisnt Green B azs =
shading dyestuff to produce the clean results desired,

Rubout results were satisfactory aversge results being dark,
vvs strong end vs blue and clean versus GT«337«D,

Yields were setisfactory, the lump ykld averaging 103% of
estimate, .

A satisfactory 306 pound mix has been made consuming the
first three batches made in the Semi~%orks (total wt, 106#) together
with 200 pounds of dirty tint sub-standard material. Subestandard
stock now consists of 531 pounds of dirty tint, 0.K. strength material
end 75 pounds Of clean material representing the last two batches of
Seml ~Works production.

Production is tabulated in Table I s2nd the mix in Table IT.
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_PIGMENT COLOR RESEARCH REZPCRT
ORANGE LAKE, K+8098 and 8099
SUBMITTED BY: (f oA W FIIE: MISC. LAKES
KPPROVED BY: 7 hudepimi. DATE: JANUARY 1936,

INTRODUCTION

Three batches of Orsmmge II leke were made in the
semi~worke in a tridl of the laboratory formuls Ke8098, This was
developed to match Ansbacher-Siegle's product, G-38038, by dry mixing
with Y »209-D and blanc fixe,

SUMMARY AND CONCLUSIONS

Seml-works products were duller in masstone and
yellower in undertone than the lsboratory stendard. This is due %o
rate of strike uwmsdd, In the semi-works as in the plant, 2 minutes is
as fast as the barium chloride can be added thru a2 line while in the
labvoratory the precipitating agent was dumped in. Increesing the time
of strike fram 2 to 6 minutes gave a lighter yellower product with
greater strength. Striking at 150 instesd of 130CF had a similar
effeet although the contrery was excpected fram laboratory results.

Drying at a constant hpmifity of 30% gave a very
s8lightly weaker and slightly bluer produet,

A1l the materisl msde was mixed as K-8099 and will
be submitted to the customer, Binney end Smith. Theé mix whieh employed
less Y-299«D and more blane fixe showed some of the dullness snd
yellowness of the straight orenge leke, .

EIFPERIMENTAL DETAILS
NQBQ #430, Pe. 57 e

411 cherges were 1/20th of K-8098 using 20# Orange IT
dye 1ot 17 which wes also used in Laborstory work,
SW-7581 - BaClg added in 2 minutes at 130°F vs K-8098 - v.s.lt, muddy;
vellow, s,strong; yellows

SW=7591 «~ BaClg added in 6 minutes gt 130°F vs K«8098 = light and flet}
vellow; strong; yellow.

SW=-7586 - BaClg added in 2 minutes at 150°F vs K-B8098 - light and flat,
Yellow, se.strong, yellows

The following are portions of the sbove batches dried in the
P & S Dryer at 140°F 30% Humidity., GCGradings are against the portion dried
in the Freas Dryer at 1400F,
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SWe7582 vs 7581 - s.dark; ve.s.bl. & wkay Sowk, se.blue.
SW=7592 vs 7591 = V,.8.dark, Ves.blue, ¥sS« WKs, Vessblue,
SW-7597 ws 7586 ~ v.s.bright, ves.blue, v.s.wk, ssblue.

Lot 4458 - YLe8099-D Mix of above (113#) plus Y-200.D {14#) and
blenc fixe (32#) «

vE KoS098 e v.s. dark & dirty; yellow; v.s, weak; 8 yellow

vs C-38038 » v.3, dark & dirty; yellow; a. str,.; yellow, s. clean

]
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PIGMANT GOLOR RESEARCH REPORT 3L+

PEACOCK BIUE LAKE BL=-164-D

sUBMITTED BY: <. 3 e ‘ FILE: MNISCELLANEOUS LAKES
APPROVED BY: 2 W DATE: JANUARY 1936
INTRODUCTION

Production on this high finish Peacock Blue Lake has
been continued at intervals over the past two months in both plaent
and SemieWorks, High finish materisl was needed to shade existing
low finish sub-standard stock.

SUMMARY AND CONCLUSIONS

Two check batches of BLel64eD were masde in the Semi-Works
using the following variations from standard K~7886: the soda ash
in the base was increased 1l1% to secure improved finish snd the dye
was decreased 7% in order to secure a product a trifle closer to stand-
erd in strength thesn has been secured in recent production. The
reason for this increased strength mey be the use of = new lect of
“Lithosol Brillisnt Blue B (lot 31 instead of lot 28) or the difficulties
involved in controlling drying during the winter months. The use of
controlled humidity drying should reduce this last possible varistion
to a minimum, however, Both batches were dried in the ssme manner
at 1400F - 40% Humidity and the resultant color in emsch case was very
close to standard in finish but was strong =nd s red and dirty in tint,

An attempt was made to make az satisfactory mix with this
material together with some high and low finlsh materisl from subw
stendard stock but with no sueccess, The material available is, on the
average, too high in strength snd too low in finish to blend satis-
factory.

A plant batch was then made to check the standard K-~7986
formulation except inereasing the soda ash in the base 20% in order to
secure lmproved finish. The product showed the desired incressed finish
but was strong and 8 red and dirty in tint versus BL-164~D standard,
Because of the high strength this material was also unsstisfactory for
shading present sub-standard stoeck,

A second plant bateh 1is in process checking the SemieWorks
batches reported this month except that the dye was cut 39% below the
standard in order to mgke a weak, high finish bateh for shading
material, Results on this batch will be reporved next month.

Semi~Works production is tsbulated in Table I and Plant
produection in Table II,
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PIGMENT COLOR RESEARCE REPORT Siiads
RAW MATERIAI, TESTING

SUBMITTED BY: M‘“‘e" - FILE: RAW MATERIALS

APPROVED BY: o Cmbivforres DATE: JANUARY 1836,

The two 1tems outstanding from the Novembsr

report remains to be testeds

This month 92 shipments of raw meteriasls were

received and have the following status: 28 tested satisfactorily
in the laborstory; 4 used without testing; 6 satisfactory when pre-
viously tested; © =2emeining to be tested; 15 aweiting completion
of enalysis; one shipment returned, wrong materiasl; and 32 reported
without test,

A shipment of M,N,P.Te. fram the duPont Yys works

produced a flat masstone when tested on the RT«386<D formula. Z%his
material was included in Bhe investigation mentioned in the December

report.

Raw Materisl Samples

RMS-1484
RMS«1485

R¥S5-1486
RMS<1487

RMS~1488
RYS~148%
RMS-1490
RMS«~1491

RMS~1492
RMS~1493

RMS«1494
RMS-1495

RMS~1496

Thirteen ssmples were raeceived this month,

PoCy0.N.A, from Verona “hem.Co.
Satisfeetory,

Sode Molybdate, du Pont,

H.N.P.To ) Caleo,
» Unsatisfectory.

M, N.P.T, from Sherwin-Willisms.

Satisfaetory;

Bleached Barytes from
F.,E, Shundler, Unsatisfactorye.
Naphthol AS-BS from General Dyestuffs Corp. Unsatisfsctory.

P,0,0,N.4, ~ Dry - from du Pont, .
This material is the dried and ground £,0,0,N.A. Crude Press
cake, RMS-1472, Yo be tried on production sdale.
Triesulphoil Soap from Scholler Bros.
Satisfactory/ :
Lithosol Secarlet 2ZBI from du Pont.
Satisfactory
M.N,P.T, 4 ) from Csleo
" B ) Unsatisfsctory

Naphthol AS-BS from General Dyestuffs Corp.
Unsatisfactory,
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PIGMENT COLOR RESEARCH REPORT 36'4?

SEMTIeWOHKS PRODUCTION

Bwit

SUBMITTED B‘wﬂ/ ] FILE: CR=-200
APPROVED BY: DATE: JANUARY 1936

INTRODUC TION

86 batches of 13 different colors, and 13 lead
nitrate purification were made during Januaryj these included
11 batchss of RT=354«D, 5 batches of RT«8108sD, 13 batches of
Y-359«~D, 17 batches of YOuBO?4aD, 8 batches of YP=324«D end
6 batches of GL«407«D,

SUMMARY

RT«~354«D, Meroon Toner » Eleven bastches were made in a process
study on this ceolor with the production of bright msterisl
for shading as the principal object, Effeet of varying
lots of BON was also tested in this series.

RT=8108-D, Calcium ILithol Toner e Five batches were made in a
process study of the new calcium Lithol Toner to replace
RT«379eD,

RT«70=D, Pgra Toner, Dark « Two batches were made in a process
study of = new formula for sshless Para Red Dark.,

RTe«280«D, Para Toner, Light e Six batches were mesde in an effeort
to meke bright material to fill en order,

RT«~8109»D, Calcium Lithol Lake + Two batches were made in s process
study of a new calcium Lithol lske formula to replace
RL=408«D,

Y-.359eD, Medium Yellow « Thirteen batches were made in c¢bnnection
with the study of lesd nitrate purification by the YPS
me thod,

Y=8021«D, Excelslor Yellow ~ Three batches were made in a process
study of this recently standardized color.,

Y;8124-Dé Primrose Yellow - Two batches were made in a yield
study.,.

Y0-8074-D, Molybdste Chrome Orange = Seventeen batches were made.
Thirteen of them in a process study of the color, and the re-
mainder in a development study of a stronger type,

YL-8098-D, Yellow Lake « Six batches were made to use as sheding
material in menufac ture of YL-8099~D,

YP~324~D,kHansa Yellow -~ Bight batches were made for production of
stock,

GL-407-D, Trested Pigment Green -~ & batches were made et the dyew
works in order 1o try drum drying.

BE«~11l4«D, Extended PTA Toner ~ One batch was made for stocks

Lead Nitrate Purifiitcation - Thirteen purifications werse
carried out in a study of the YPS msthod for the removal of copper
by precipitation.
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One grind of dry color, 14 grinds of pulp color and
13 mixes were made in the Research Semi-Works during Jenuery
1236,

Dry Grinds Charge Batches Lbs,
C.P.Yellows 7393 1 100
Pulp Grinds Charge Batches Bbls, Lbse
Red Toners 7373 4 14 1044 100%
Green " " 5 15 1320 n
C.P. Yellows " =) R4 7024 n

Total 15 53 9388 "
Mixes Charge Batches Lbs.
C.P.Graeens 7558 2 859
C.P.Yellows 753=-58 1 703
C.P.Blues 7565 2 82
C.P,0ranges 754=3 1 965
Ext. Yellow 7528 1l 132
Blue PTA Toner 751=5 3 423
Green " " " 1 306
Red " " " 1 338
Red Toner " 1 255

Total 13 4364
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SUMMARY OF #10 BLDG & PRODUCTION REPORT FOR JANUARY 1936

—de

%

e

Lbs. Lbs.

Code Struck Packed Yield
RT=354-D 713 755 105,8
RT»8108«D 415 411 99.1
RTw70=D 144 141 a7.8
RT«280«D 157 159 101,53
RL.8109=D 230 286 97,0
Ye350<D 410 409 99.7
Y8021 =D 450 468 104,0
YeB8124«D 310 302 897 .4
YPwu324~-D 960 811 94,9
YO0 «807 4D 510 524 102,7
YL-8098=D 120 119 88.2
GL=-407 =D 542 542 100,0
BE=l14«D 592 584 Q847

5553 5551 98.8%

DUPO050316780
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MATERIAL TRANSFERRET DURING JANUARY 1936 FROM RESEARCH SEMI-WORKS

-5

CE-200 Color Code

VOO ATAANNIAFAAR HHEHMMPFPHPMRRREE

RTw354=D
"

RT=70=D

Y~359=D
Y-8021~D
”

Y~180=D
Y-8024~D
”

Y=8021«D
"
"

Y0 w34-D
”

Y0~38~D
"

BE~149~D
BL~72-D
BL«164~D
YL"SOQQGD
BT-122-D
RT-338=D
GTw337 =D
”

11
"
1

RT-7853-D

RL~408-D

Y0-8074-D
"

1lbss Group Cost Unit
58 2 110.07
62 2

80 2

58 2

63 2

58 2

87 2

61 2

61 2

59 2

89 2
139 2

115 2

140 2 45 440
210 2 8,80
158 2 880
156 2
%68 2 B8.11
150 2 8,70
153 2

149 2 8,80
156 2

164 2

45 1 7.29
106 2
305 1 7+ 34
288 1l 734
269 2 14,54
29 1 B2.82
96 2 44,22
157 1 20,72
29 1 150,75
31 1 298.41
35 2 176,94
37 2

35 2

a7 2

41 2

40 2 133.56
48 1 49425

2 13.88
2

Total Cost

g

DUP050316781




Colors transferred from Semi-Works to Plant during

January 1936.

RECAPTITULATIOR

Toners
Yellows
"RE" Leakes
Oranges
"RL." Lekes
PTA Toners

Total

lO?gﬁ

166
157

1503
173
244

4811

/30

DUP050316782
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