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K»2512 the manganese salt of 4-chlor-2-zmino bengzoic acid
(4«chloranthranilic acid) coupled to besta-oxy-naphthoic acid,
previously described in Kmn48~ﬂ was found upon éxposure (6 months

‘Florida)to exhibit lightfasbness and durability on a par with

arylide maroon, RT=551=D, Its attractive appearance in a wetallic
finish and its nonpbleading propertiss aroused considerable interest
in the new combination as a possible addition to our line of maroons
and it was declded to prepare suificient sample for evaluation by
F&F, Philadelphia and Parlin,

The product was coded ART=-608-D and a nsw Formula was written
based on the straight thru process for RT-52%~D (lin Red 2B). Altho
this procedure gave s lighter, ysllower and alsco harder product than
K=2512, 1% was considered sui%able for cosﬁing»purposaso :

This report covers the work dons In the study of the process,
chiefly of the "isolated dye" procedure K~2512 which was found
necessary in order %o duplicate the sanmple originally evalvated.

SUMIARE:

At the outsst it was found that the K-2512 process was
sensitive to a number of varilables which had not been studied
previously. Optimum condit;ons of alkalinity and volume of
development, amount of Para soap, and the effect of time and
temperature of developusat were %nvestigatado

With this information it was possible to prepsre a two pound
sample, XS-197, which altho not a close mateh for K-2512 was
oconsidered to bs satisfactory for submission toc Philadelphiz.

By rubout and in alkyd enomel, -the new sample was dark, somewhat
duller, and yvellovwer then the origimal product,

Further study of the process did not revezl means of improving
the tinctoriel properties above the level of KS~197 and a sanmple of
the same quality in £ilter cake form was prepared for evaluation by
Parlin, However, since ths product exhibited instabilmty of color
and of crystal form3 it was not submitted.

Becauss of the additional gmount of work which appeared to be
required in developing a stable process, the problem was transferred

" from the Jackson Laboratory group to the Hewark Laboratory.

Rasults of some promise were obtained on a stralght thra -
process bassd on the K-2512 type of coupling., However, some
variations occurred in the products ohtained and further study
would be reguirsd.
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DISCUSSION OF RESULTS

The following results aoply to the "isolated dye® formula,
K-2512, or 1lts modifications. ‘

Raw materials - The d-chloranthranilic acid used in the
preparation of K-2512 aid in part of the work reported here, was
prepared by potasslum permanganate oxldation of 4~chloro-2«amino
toluene by the method referred to in Beilstein. Subsequently
the procedure was modified in accordance wilth detalls given in
an I.C.I. report, H-5246. Based on melting points and nitrite
values, all intermediates used were of excellent quality.

Other materlals were of the grade used in the Pigments
Department. . :

. Diazotization ~ Because of the low solubility of 4-chlor-
anthranilic acid in hydrochloric acld, rate of diazotization is
relatively slowy Precipitation of the amine and formation of a
considerable amount of dlazo-smino compound anparently occurs
when the acid is added to the amine-sodium nitrifie solution.

. The formation of diazo~amino compound is probably due to local
deficiency of acid since on stirring fer 30-49 minutes most of
it breaks down and dlazotizes. An undlazotized residue equiva-
lent to about 3% of the weight of amine is filtered off before
conpling.

Use of 1ncreased amounts of hydrochloric acid (50% and 100%
more) improved the rate of diazotizatlon and reduced the amount
of undilazotized materlal. However, the products obtained were
weak and duller in tint due possibiy to lmproper balance of the
alkalis used in coupiing. '

Coupling - “ mixture of caustie soda and soda ash as alkalis
for coupling appears to be most satisfactory. A larger amount of
NaOH than in K=-2512 1s now used 1n ordsr to obtain more rapid
coupling. . ' . :

Replacement of soda ash with ammonia in one experiment in
which it was %tried gave a lighter yellow product with harder dry
texture, v

Optimum coupling temperature appears to be from 10 to 15%.
4%t 259C somewhat lighter,-yellewav and duller products were obtalned.
When coupled at 5-8°C, weakness has occurred but masstones appeared
to run more consistently.

The presence of rosin in the coupling {20 grams per mol ehafge}

did not have a pronoumced effect. Slight dullness of masstone and
~tint was noted in e direct comparison.- '
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Isolation of the Dyé - No informatlon was obtainsd as to
the effect of development of the dye by heating before filtering
or of using water in place of salt to wash the dye, or of omitting
washing entirely.

Conditions for Sirike and Desvelopment < Alkelinity of
developnent appears to be the most important single vargable,
In all the recent work 1t was necsssary to adjust the pH after
adding manganese sulphate to 8,2 - 8.4 to obtain a normal product.
Use of a definite smount of NaOH {18 grams per mol) is preferable
to reliance on pH readings as a control. If insufficient alkali
is used, a light, very dull color resulis., Use of higher emounts
of alkall have relatively slight effects but do glve darker pro-
duets with yeliower tints. : '

Reduction in development volﬁme by 50% resulted in a lighter
wasstone and bluer dull tints while a two~fold increase had no
affect, :

‘ Amount of Para soap may be varied from 507 less to 1007% mors
than the formula amount without much effect but omisslon results
in a duller and weaker producit,

Amount of manganese sulphate was vavied from 116 to 68% of
the formula gmount wilthout change in tinclorial properties except
that at the lowest amoint, which is still 124 in excess of theory
a stronger product was obiained. MNanganess content of fthe produc%s
varied relatively 1little and ell were lower than antic¢ipated from
calculations based on the assumptlon of one atom Mn per mol of dys -
10,956 to 9.88% by analysis compared o 13% calculated,

Temperature and %ime of Dsyslovment ~ The following develop-
wment ¢onditions have been tried: :

Temperature ) B 41

98 - 1.00°C 8o.2-8:4 30 minutes

98 -~ 1009C 8e2-8.4 10 “  (Standard)
98 - 1000C 8.2-8.4 2 ¢

90 - 929C B,2-8,4 10 "

92w 93%C | 8,1-8,2 10

82 - 830c 7.8=7.9 0 v

The shortar development period, 2 minutes at 98-100°C instead
of 10 minutes, gave similar tinctorial propertiss and may glve belter
conslstency since more rigorous conditions, e.g. 30 miautes at the
boil,was found %o be deirlmental to the color. Similarly, develop-
ment at 90-929C had little effect on tinctorial propesrties compared
%o the standard procedure.
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The combination of low temperature gnd low pH resulied in
lighter masstonss and moyre intense tints but did not sppesr to
impart greater stability to the process sinece offﬁcolor was
obtained in some instances.

Several procedurss for adding mangansse sulphate were tried.
The method of RT«347.D in which the Ha galt 1s acldifisd and the
similar process for R¥-521-«D in which the manganese iz added in
the form of hydrate gave close matches for XS-197 referred to in
Summary, although both ware sligh%ly duller in masstone than the
conurol run for the series.

ralight Thru Process - The followling methods of eliminating
isolation of the coupled dyve were tried.

An, RT~525«D type proeess in which the Na salt is run inte
the iInSO, a%t g boil gave a lighter and yellowsr product than
X=2512. Lightfastness and bleed properties were egually good
but dry Lexture was poor. This process was also sensitive to
the amount of alkali present during development.

Y K~2532 type of coupling followed by addition of Para soap
and manganese sulphate to the alkaline coupled dye, somewhal as
in RP-565-D (yellow ghade in Red 2B), gave promising resulis on
several trials but subsegusnt study indicated it also was unstable,
Somewhat bstter results were obtained by acidifying the coupling
and striking at S0%C in RT-347-~D process.

Replacenment of soda ash with ammonia or additionel NaOH gave
imlerior products on the latter formulation.

Instﬁbilltg”mn pulp form « The instability referred to in
the summary was noted when samples of filter cake were compesited
by reslurrying in water, the color becoming very dull and
changeable in masstone iﬁko It was not determined if this
behavior is characteristic of the color. However, & sample of
filter cake which had been stored for 7 weeks in that form did
not show any significant change.

EXPERIMENTAL DETAILS:

Details will be found in Notebools 1292 and 1320,
An index is given of the variations studied.

Preparation of samples (N.B, 1292, Expts. 46 54

{N.B. 1320 4y X
Raw Haterials Tests (N.B., 1292, Expt. 64 ,
‘_ {N.B. 1320, Expts. .- 3, 5, 9
Diszotization N.B, 1320, Expt. ‘7
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Coupling Conditlons - N,B, 1320, Expt.l4

Alkalinity of Development{N.B, 1292, Expt. 4?
(r% B, 13209 Bx ptﬁu s 13

Volume of Development N.B. 1292, Expt. 53
Amount of Para Soap N.B. 1292, Expt. 49
Amount of Manganese A '

Sulphate - W.Bs 1320, Bxpt. 15
Temperature and time of (H.B. 1292, Bxpt. 48

.development (¥.B, 1320, Expt. 6, 27

HMethod of adding

HManganese HeBo 1320, Expt. 13 v

Straight Thru Process * (N.B. 1292, Expt. 43
(¥.B. 1320, Ezpt. 20, 22, 23, 26

Composition of pi ment codes referred 10 =

R7-347-D {Mangansse toner of Tobias ﬂcid

RT~521~D (coupled to Beaamoxymnaphthoic acid.

RT=525-D MHanganese toner of Permanent Red 2B

RT~551«D S~nitro~2-gmino~anisocle coubled to
"Naphthanil® &ﬁDo

4 process embodying what 1s believed to be the optiﬂam
conditions is attached.
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Fﬁgﬁas;’"ﬁéa A SHEET

COLOR CODE maye 278749 soange Harvoon Toner * i
PR ey 1’}3_ dification of K’”Q’sﬁa o — , o
- mags ov—_NeBa 31320=16 R

&T&%Eﬁ &3?.3:«%‘3@3—8 , "'°6 __85",‘"@_' £ ‘!\"’)‘v 85 00 SAVRE..

4“"‘“1& _'m-rmav {aoagswm, m ea § _ RANISULATION v Y'A” ‘w

44 Caustic Soda, 100% | 44] . 1Aad to
B 130012500 | water. Then add

I7Y T4-chlor-anthranilic] : Hea® to 140-160°F and | |

~ {acid 98-994. - _ 4 - istir 20-30 minutes to digsolve

o o 41 (Tests slight on_¢y nape®. -
- ————— T {Heke o

N - 720 16000 { a

24BO[ Ice ' ' _ '

21 i Sodium nitritg , |

T 1d¥ag ig8 {ca 997 Nallb, ;

WO EnrIatic Aeld 100% | 100 minutes at ;5»400?
iles 33.:45& HCY 1. soln 3 ENN ﬂ:) .

; | . Filter thru elarificat1 1 Qt@SS«
R . e 4 iCollect filtrate. Add .
T5 (Sulfamic acid dissolved in ,,

e ' —— 61 506 {eold watexr
' 1 (Tests XI - or v, sq) j
v Counle_ .
69 iCaustic Soda 1008 | 69 — iAdd to
" 1(ca 50% MeOH soln.)| 180 1500 {water. Then add in .m_nut‘skv _
2007 "LIthosol” Acld BOW  { _1¥est o 130-1400F )
' e 1 ! __istir 1030 minntes to digsg}ng 3.
_iDilute to _ - -
i _ , | 420 13600 {with cold water, Zhen addv ' '
160 _iSoda Ash ' s Dissolved in ;
N - | 751625 |water at 135~1400F
' | Make to | ‘
720 H000 |at 4§~513 With cold water and ice e
“S%ir 30-40 minutes,
. — _| Pilter and wash with
700 {Salt - 11680 11680 B4000{ cold \vater ,
b ’ . i (Tests Filtrs
PACKAGIE meecmsmsmrmer G PEReecs e " 0BT CROUP e SIGRATURE...
| ceaL v . : s o
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FORVIULA SHERT
COLOR COoDE pare 2/8/749 nmassg  Maroon Tone» K
ewmar. odification of K«E%&M N : e et

DESTD oM E‘IaBo 1320 16
RATGH SINR-MOLS

_:a’?‘@d Ko, OF e ﬁ;\i‘&““ﬂ o

ol .. T, jwmunf e | oo | .o B 20

| Besiurey press cake in

171200 0006! Stir 30-60 minute
: : i ake to _f v'

3000 125000 8t BO-B50F

i Add

36 | Para Soap - i T Tdispersed in.

. _ _ § 201 179 cold walay
%§¥.*Sodium Acetata i i ‘dissolved in

_ TTys oals 1 30 1 250 goid water
. . i <;i;'b° 'Sw‘lO mim:tpqa

Add in 10~12 minutes

&15 :ﬁan Anese Sulnhatb I dissolved in
O caa OF dnS043 | 200 1650 T water at L122-kdiVF

i 8tir 5-.310 minutes

1 (Tosts gﬁ normal 6 2=0. 5)

18 iCaustie Soda 100%2 | 18 ] _ -
"(%E?_éﬁ%“ﬁ;ﬁﬁ“solnbﬁ A BTIF 5 minutes

(ngﬁ__nﬂ~naxmal_§a2-8 4

LHoat 4o 208.21. Al - inutes
_Hnld at 208 9’190? f’nr _-2 minotes | .

Quendh'td”158~160°F volume

5000 {50000

| Record pH (normal pH 6.6-7.2)

Filter, Wash 804 free

Dry _at '1.4003‘

Pulyerize

PACKAGHE L2 §ise. rarDinum cosT eroun36.sienatursA.D.Reidinger
cont vimo 460 1bs. "ag is® ' : .
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