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INTRODUCTION:

In earlier exploratory work, reported in KiM-42-166, 1t
was discovered that the mixed barium-aluminum pigment of the dye,
6-chlor-2-amino~toluene,»R-salt, laked on alumina hydrate and
barytes, ﬁave an approximate match to Scarlet Lake RE-85-D, This
produet, K-1729, was found to be superior to RE-85~D in light-
fastness. A few charges of K~1729 were made in the semi-works
and samples submitted for evaluation to Newburgh, F&F Department,
under the code, RE~542-D, Newburgh approved the lake as an accept-
able substitute for the 8carlet 2R type lake RE~85-D,

- It was declded to return the formula to the laboratory for

detailed study of the variables before carrying out extensive
deéevelopment. This report covers the laboratory work carried out
on the formula. '

1. The laboratory variable study on K-1729 has been com-
pleted and a "direot laking” procedure, K-2016, has been developed.
K-2016 differs in several minor details from K-1729 (see formula
snd formula notes appended) but principally in eliminating
1solation of the dyestulf,

2. Tinctorial comparisons:

Masstone Undertope Tint = L/F

K~-2016 versus RE-542-D (K-1729). vs dark s.strong s.strgng approx.

K~2016 *  RE~85-D light sl.strong strong sugeriof
‘ vs yoilov .7, &

Tint

3. The principal variable for control of undertone and tint
hue is the pH for strike. The optimum pR for the dye slurry prior
to strike appesars to be betweem 2 and 3. It has been found most
feasible to maintain thils level by allowing the dye coupling to
finish at a pH in the neighborhood of 23 snd adjusting to the
desired pH with acetic acid or caustiec soda as required, In genersl,
& pH below the optimum level produces slightly lighter yellower
masstones, yellower and slightly weaker tints., Above the optimum
level, slightly darker and bluer masstones, bluer and stronger tints
are obtained. The darker, bluer material is superior in lighifaste
ness to the lighter yellower type.

4 Discussion of other process variables will be found in
notes attached to the "K" formula at the end of this report.

5. X-2016 was set up using National Aniline R-Salt, A

change over to Calco intermedliate, now available on the plant, gave
light masstone &nd yellow tint material on the formula. The
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application of the pH variable eventually produced an
approximate mateh for the PK" sample but the lskes are on
the defensive in being somewhat duller and bluer in under-
tone &and tint.

The filtration of the dye szlurry as specified in
K-1729 procedure was difficult and objeoticnable owing to
the slimy gelatipnous nature of the dye. It has been found

-satisfactory to eliminate the filtration provided pB of the

dye slurry is adjusted before laking, as specified in K-2016.

The amine has been found to dissolve in the hydrochlor-
ic acid solution at room temperature with agitation. However,
upon continued agltation the amine~hydrochloride separates from
solution but upon addition of sodium nitrite the soluble diaz-
onium salt is formed and a clear solution results., The sulfamic
acid used in K-1729 has been eliminated as probably unnecessary
for improvement of tinctorisl properties.

Reduction of the R-Salt excess from 10% to 5¢ apparently .
has no effect tinctorielly. The use of caustic soda rather
than soda ash in dissolving the R-Salt was desirable because
the former resulted in more easily controlled pH.

The substitution of re~slurried #3 LC Alumina Hydrate
for freshly prepared base was unsuccessful in several experi-
ments., A bluer tint pigment was invariably formed which could
not be shifted toward the yellow shade necessary to match RBE-85-D
by application of process variables., Although it was found
necessary to wash the freshly precipitated hydrate base regquired
in the formula, aging of this basa for as much as 14 days
apparently had no detrimental effect.

Employment of the mixed barium-sluminum precipitant
used in K-1729 was found unneceasary in K-2016 since the ssme
effect could be obtained control of pH. However, in one
experiment in which Calco R-8alt was used, a mixture of 18
grana of barium chloride and 0.5 grams of alum for an 0.025 mol
strike was effective in obtaining a desired shift to a yellower
hue,

DETALLS

Hotebook 1076 Expts. 1 to 41;
Nptebook 1097 Expts. 1 to 9.

1. Volume variations 1076-21, 26, 27,

2. Temperature variations 1076-19, 23, 24; 1097-4
3. Alumina Hydrate bases 1076-18, 19, 20, 24, 26.

4. Variations of pH for coupling 1076-19, ig 72%, 36;

5. Variations of pH for strik §-31, 32, 3 33 38;
. ' o igz%’i ’23' 5, : 6,7, 8.
6. Coupling variables. 1076-29, 25,_33’, 6, s 109721 9
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K-13398

FORMULA SHEET @UPIND
COLOR CODE DATE %348 NAME Gsariet loke K- 2326 (Bapt)
omiecT *Pdyect laking® procelure for ¥E-985-2)

BascoonN  Tabernisry prosedure 10979 , .
BATCH size-moLs, Be®%  BATCH No. OF “k» samprie  SUTE-IHS

'-‘3& MATERIAL 100%WY.  GAL. ¢ c. MANIPULATION

g. z et

27,5 Piiuts te o
90 T et YT, Idé with aglistion
%7 1/t s
Sitr 15 sinchen.
. To W5, Witk
OB Tee séd weptily {23 simutes) 51
17.5 Tofton Bitrite 1.5 #hanvived in ¥
"as 40" (3997 %a¥0y) 12 WO sxd sscled to 327 with
Tee Stir dinge 1% sinutes or ustfl -4
lesr weloiion abhadned, Dolding
teperatore st * o3,
wiiait Peetitve o sleked 1T papery
positive en Coungs Ned geper,
Souple diase In 30 sinvies under surines Suter
. 4
14 Cawetioc Seda 08 " »ods to 4
{s907 MetN enlution} . & O st 7. e .
1 R-Bali 41 onde mit .4 Boke te 125
{mstioms) futline 350 1500wt 15°F. asd stir ts sedwticn
on-2686, %o in 3235 sinvdee, Coupls st 757,
008 ¢ Sy Sried ir dre slurry 30 whwnies,
in 1shoretory ot 160°P, Losts Wopstive Test for swases dasy
o shkvopulvertsed} wWith Peemphibel sulutiony pesitive
Yt Ty Tomnit with #edelidtne Lotvuro,
Mﬁ(&m‘iu:&.ﬂ
" TR0 YICUO wf T5°T. Add
e Zovtie mald W0T 0 iy § wisviten. £&d the fullsviug »
{sfind CHPOtR sulution) mu'{tdy prepared bawer »
3 Alum “en I ne Piesolve in 1
(a107? anglengdy 1ime0) 3180 1500 =t Wefl, Mlute with celd water 4o
MWE  TSOO Agitets and atride In 30 siwutes with
198 Sods eh "en v k5 Bamlived in : 3
m m:nun. Agitote 10 sivuien.
mm&mmmumu
so%0 memm
24000 Sugetive tast Por ith
e nmwms.!zﬁ?d

AW W W A W W W N N IR W N R W e

PACKAGE LBS. PER . COST GROUP TYPE COLOR SIGNATURE
GOAL YIELD
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K-13399

FORgl;L’A; SHEET

L~

COLOR CODE DAT?fSPSeﬂ NAME  Searlet leke K- 2036 (Xagpt)
arseo on
BATCH SIZE-MOLS, . BATCH No. OF “K* SAMPLE
l.:::-:ﬂ MATE#IA;: o ‘ IOD% WT. GAL. ’ c. G, ” MANIPI;LATION Nf
A Agitnte ¥ winuten, A46
635 Barytes "as is* alwrried in 17
12 80 wator st TOOIS'F and
soyeoned {40 wesk), Total wolume
‘ 2300 15000 3&‘!‘!’. Borike in surince in 10 wlovies
150 Barine thloride dinonived in 16
“se Is* 0 1500 ot JOOLTPT. ‘#W
: B L M. Lor 1S sinates.
{Boranl 4.5 29.2)
W‘h W‘V’! 15-20 wisuias,

Fold ot 1677, msm
Roserd p¥ (Mosmsl 4.8 20.2). Cusesh
40 J40%F,

Prave. Taoh eMluwids free.
ey 5% J40°Y. Palverize as for 32850,

{on haals wdybvous mu
Parive salt of - 7.4
Alumiaa - 1

Surytes -

PACKAGE %mn myhywant BFOE . coour & TYPE COLOR - SIGNATURE Fb Sl lewy
GOAL YI1ELD bl 1’" w Mﬂc M m"‘”’
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Notes to K-2016 (Expt)

i, This formula is & revigion of RE-542<D (K-1729) and differs
from the latter principally in the following respectss

(a) excess R-Salt is reduced from 107 to 5%,
5%) caugtic soda replaces moda msh im the eoupling.
¢) the smine is dissolved in hydrochloric mcid eclution at room
o . temperature, : ’
{a) the coupling iz finiched im meid medium,
_%o% filtration of the dye ie aliminated, ‘
\f) +<he alumina hydrats bass is chenged from a 30/15 to a 30/13 twpe.
{g) the mixed barium chloride/eluminum sulfete précipitmnt3ig go=y$
placsed by all barium chloride,

2, The following variables huve been found to be the most effective
in control of tint end undertons huee - - - -

pH for etrike

It hes been fourd that a dye slurry of pH 2.5 20.2 will produce the
hue of tint end undertome required to spproximete those of RE-B5-D. Using the
Wational Aniline R-Balt e# specified in-the formula, the pH befere strike ran
between 2.5 t0°2.9. Using Calco R-8alt, hovever, it has boon found nscepsary
to omit mcetic acid and adjuet pH of the dye prior to etrike with &5 lbe, of
caugtic gode per 0.25 mol strike; oH afiar strike is 5-5.5. lakees obtzined
by this adjusiment heve been duller and 2lighitly weaker than 4hose obhtained
using the National Aniline BR-Sali on the formule as written.

Tewperature for Strike

Inerousing Lempereture of airike from 77° to 105°F gave Sncremsingly
darker magstones, sironger and bluwer tints. Above 105°F., however, very derk,
dull magetones and dull tinte resulted, The temperature coniroel variable
appears to Ye eafe toc use within the 2imit of 77°=100°F. :

Inerense in temperaturs for developmeni from the formula lovel of
167°F, to the boil had 1ittle effect tinctorially.

Alumina Fydréﬁe Bags

Change of type base to e 30/15 grve bluer producte which were too
far out of line to ipproximete RE=85-D, The wse of reslurried #3 10 Bydrate
invariably geve much bluer products them the freshly precipitated 30/13 type
bage used in the furmuls, Comeiderable wesknese was obtained in the lakes in
which poorly washer hydrate base was ueed, Im the laboratory it appeared %o
be necessary to drei the zix waters from the bmse before uee in order to cdvtelin

optimum results,

pB_for G« pling

Tt 4s pe: »ible i oarry ovl sum “alil alkeline™ coupling en@ing at
pH 48,5, Reductior of the pH level 16 2.3, as 18 required for the strike,
may be done by the use of mcetic acidl, However, it wae found @ifficult in
the laboratory to cijust this pH accurstely end the tinctorial resulte were
in soms cages inferior to those cbtsined ueing the dye mede at a lower pH.

N39981.02
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Cuality of R-8alt

Most of the leboretory work wes done with Mational Aniline R-Sal%, :
Wor laboratory purgoaes, the R-3alt wus dried st 140°F, and analysed for G, R
and S-“atte (FCR-PP), Although the Calce R-Salt used (0U-3771) diffsrsd hy
only 12‘ from the previous Natiomal Anilino materiml, end not significently
in auantity of frse acid present, the resuliing lekes om the fermula, ag
wvritten, were too yellow for comslderation., As indicated above, elimineticn
of acotic scid and adjustment with caustic meda brought the Calee R-Salt lakec
in Yine with those preduced from Waiional &niline materisnl,

3. The following varisblas wers found o have an indetermimats ;
effect on the tinctorial propertise of the lakes ' ¥

Yoluges of the dve slurey prior to siriks.

e #25% veriotiom had 1ittle effect. i

Volume for preainitant.
& £50% variation had 1itile efflect.

Yolume of Piaszn and of R-Salf.
2507 variations had little effeet.

Acceseory Agents

The substitution of 5 mol par cent of G acid, Mome acidé L or
¥one acid F for the R-Selt produced dluer and stronger timts. However, these
sams effects can be obiained by eimple fermule veriations.

Varietion of Strike

Wo dwprovements wevro obisivad by varying the time for strike. Revwerss
strike hed minor effoets on tinctorisl propertiss,

4, Yield

The geml yield of 953 1be., "as ia" Ze based on the average of five
0,02% mol strikes rum in 2 consistzney serics on the formula. Toluens distillm-
tion, KCR-123, gave &n everage of 2,.%% molsture in the "K¥ sample., Brabendsr
moleture determinetione were somevhat higher, giving a 3.2f average. The
average from toluene distilletion wan used in calculeting the anhydrous yield,
Reforenes should be made 4o 1076-37, .

5, Alechol blosd of the "K® sample 1s somevhet mors intense then
for RE-542-D {K=1729) but both are greater than KE-85.D,

6. Ewysluations were carkied out by rubowt 1s) in varnish drler,
extensions 1130 in rinc oxide. -

R
¥souhons Undertons Tigt

X-2016 vs RE-542~D vz dark strong etrong;ve intense
¥=-2016 vs RE-85-D Iipht 8.8tronE gtrong,ve intenss
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The rubouts ere sonsitive to higher temperaturss, turning davk and
drowm in megstone, dull in tint vpem heating at 140°T, Upon zooling ths
! material apparently returns slosly te ite originel eolor.

7, Bulfamic acid has hoen omitted from the diaszetigetion procedere.
Tt wes found in the leboratory that sxcess nitrous scid had 1itile effect am
colox, : '

8, &pproximately 300 greme sf laboratory materizl, 1076-37G have
boen sent to "K' files as "Origivnl Semple”.
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