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Production of both RT~-488-D and RM~473-D bas been active
at intervsls over the past two and one-half ysars.

Because of difficulty with the process it has been necessary
to manufscture a good portion of the RT-4{88- D in the Semi-Worka.

The substandard stock situation on RP-488~ D has been helped
to s conalderable degree by the fact that all of the Ri¥.473-D produc-
tion has been of the "Huench-mixed® type, It has been possible to con-
sume most of the Gifficulily shadeable weak RT-488.D substandard in
this color (this, of course, increases production cost on BM¥-473-D to
some extent). '

Production of the Boarlet 2WLE dye, SF-4, has also been
active in the Semi-Works and plant. A new fant procedure (based on
& #light revision of a laboratory formula, K~1522) for the dye, K-1971,
has been set up to replace K-1021l. A considerable amount of a%-Aasnn
hes also been made from available Dye Works manufacture of 2YL dye.

Resulis on the following production asre discussed in this

report:

R¥#488-D, Semi-Works manufacture 119 batches
BT-488-D, Plant manufacture 45 batches
R-473-D, Huench mixed in the plant 18 mixes
SF-4 s 2YLN dye, Seml-Works manufacture 15 batches
8F-4, 2YLN dye, Plant manufacture 1% batches

. Nine of the fifteen Bemi-Works batches of 2YLN dye were
baged on the X-1021 formuls or slight modifications thereof.

In general, RT-488-D toners made from these batchea were

shadeable although tﬁere was & noticeable amount of fluectuation from

- batch to batch particularly in masstones and tints. It 1s probable
that most of the quality inconsistency in the toner was due to the

poor duplicability results secured with the toner formula rather than

to any deficiency in the intermediatea or the dyestunff, '

A number of variations in the standard X-1021 formuila de-
signed to give improvements in quality or in ease of manufacture were
tried. A discussion of results tpllows:

1. Coupling on the surface, which would give more flexible plant
operation, was tried. o quality disadvantage resulted end the
revised procedure may be used in the plant when necessary.
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2. The use of the dyestuff in press cake form rather than ag

_ the dried lump gave a ussahle product in the Semi-Works.
Subsequent experience in the zlant indicated that 1f the dye
is retained in pulp form for too long & period (one monthi or
more) partial deterioration ocours whieh results in the
tion of light, weak toners.

Beceuse of the erratic performance of Scarlet 2L in an attempt

toner production the laboratory was requested to run variabl to develop
- studies on both the dye and the RT-488-D formulas efTislend\ more dupl i
. .86t of control variables. As a result of this study (reported in\ cable for-.
EN~42-37) the K-1522 dye formula was developed which differs frem \Mulas. * '

" . E~1021, principally, as follows: . A

i, The total soda ash amount in the dye coupling 1s increased hi ’
50% over the E-1021 figure. ,

2. Coupling is sccomplished at 759F insteasd of 330F.

3, K-1522 is heat developed at 104°F as compared with the boiling
development of K-1021. ’

Bemi-Works experience with the K-1522 formula (6 batches
made) indicated that:

1. There was some advantage in the quality of the RT-488~D obtained
with the new dye (derker and yellower toners were secured).

2, K-1522 dye was conslderably easier to filter because of the thin
congistency of the slurry as compared with the heavy, foamy slurry
obteined with the X-1021l. Pressing losses are probably lowered
with the more filterable material.

3. The dye may be used in press cake form but the wet cake deterio-
rates with age in a msnner similar to the K-1Q021 type.

4+ On drying the K-1522 type dye 2 hard, dense lump is obtalned
which must be ground before nse in RT-488-D manufacture. This
differs from the soft, bulky lump secured with K-1021 which wets
readily and requires no grinding.

_ Becsuse of the need for a satisfactory control variable
for the production of dark, yellow RT-488-D it was decided that all
subsequent plant production of 2YLY dye should be based on K-.1522,

SF-4, 2YLN dve - Plant Produotion

Eight of the fourteen plant batches of Scarlet 2YLE were
baged on the K-1021 formula. In all of these batches a 12 1/2%
increase in the caugtic soda used for dissolving the YLK base
(para-chlor aniline ortho sulfonic acid) was used in order to insure
complete solution of the intermediate.
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A description of the changes made in this modified E-1021
formula snd the ryesults obtained follow:

1. Twe batches made on the modified formula using the K-1021 dateh
size (423§ dry) and following the normal plent manipulation
(coupled in Vat 310 and pumped to Vat 208 for the heat develope
mantf gave normal light, yellow shading R7-488-D toners.

2. Three double slze batohes (846§ dry) were mede on the zbove basil
formula using Vgt 200 for coupling and development. Thess batchds
were held in pulp form at the start but were finally dried out
(after standing about two weeks)., Raw materisl tests indicated
that the dyes were satisfactory in both pulp and dry form and sub-
sequent experience in Semi~Works and plant production was also
ngimgleglight, blue and 1light, yellow products of P0K strength® were
QDLaLned,

3. In order to prepare a dye that would give dark, strong blue toners
a2 dye batch was made on tha above double size formula except for
the substitution of 3 mol ¥ of Para toluddine ortho sulfonic acid
for the regular 2YLN base. PTOSA has found considersble use in
Red 2B as an acgessory intermediate and had given the desired dark,
biuve type 2YLN dye in laboratory and Semi-Works trials. This dye
lot was held in puly form and a laboratory test immediately after
preparation showed that the desired dark masstone, ¥OK strength®,
blue tint toner could be secured with this material. Approximately
two weeks from the date of this test two plant batches of RT-488«D
toner were made from the paste dye and unsatisfactory weak products
were obtained. A second test of the paste dye wag then run in the
laboratory and a dark, very weak, blue product resulted. The paste
dye wes inmmediately doled ocut but subseguent experience in the
Semi-Works showed that the dys had deterlorated to such an extent
ag to make it almost useless for RIT~-488-D production.

4. Two batches were made on the double size (B46#) formula using
Vat 207 to couple (this vat is 15% smaller than Vat 200) and drying
out the paste dye immediately after filtration. Because of the
considerable foam produced during heat development it wss impossible
to develop et the boil, temperaturss in the order of 20009P. were
obtained., Quality was falrly satlisfactory except for difficulty in
obtaining dark masstone., Tints wers uniformly blue when normal
varilsbles were used,

Becauze of the considerable amount of light, blue RE~-488.D
toner substandard being built up with the modified x.iozl type dye, it
was decided to use a new laboratory procedure, K-1522, in subseguent

lant dye manufacture. XK-1522 had been used successfully in the Semi~
orks to secure dark, yellow shading material.

In December 1942, two plant batches (B60# each) of K-1522
type dye were made, Although plant toner production did not respond
to the variubles ordinarily used for producing dark, yellow material
in the Semi-Works & number of easily shadeable dark, slightly strong,
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" 'bime batches were made. HNo particular difficulty was encountered
L 12, :M either dark, yellow or dark blue tomer in the Semi~Works.
& s tine.

Nothing more was done on dye mapufacture until Qet
3, when four more plant batches were made using the K-152% pro-
. pudive (8 plant formuls for this z:oeen had been set up and’dtded

EF~4, B~1971). Toner production in the Semi-Works and plant from

these four dye lots bas been somewhat incongistent in quality but
the majority of the batches made have been definitely wesker than
standard. Ko reasgon csn be advanced at present for the apparently
poor quality of this dye.

Pollowing is a tabulation of the averaga {191@: obtained
with the X-1021 and K-1522 type formula in the plant and Semi-Works:

E-1Q20 K=1322
Sumber of BW batches 9 ]
4 yield (416# H-463 = 860f dry dye) 93.1& 105.0%
Bumber of Plt. batches L 7 ]
£ yield (4164 K-i63 = B6O# dry dye) 101.1% 109.7%

Actual dye content of the dry dye is in the order of 85-87%.

A new standard formuls, K-~-1436, was used in this Bemi-
Vorks RT-488-D pyoduction. K-1436 differs from the old laboratory
formula, K~-9669, ss follows:

1. The batch size is cut from .5 mol to 345 mol.

2., The dye is used "as ias " 1004 instecad of the K-9669 figure of
96% (Dyeworks dye). 7This has the nominal effect of 1neraaaing
all the other redients (sodinm rosinete and calcium chloride)
as well as the strike volume by 4%. It may be menticned that for
our own 2YLHN manufacture a figure of 86% for the dye content of
the dry dye would be closer to the fect.

3. The dye volume before adding the rosinate 1z cut from 4800 gallonms

at 1050P, to 4260 gallons at 85°F., This represents an 11% voluue
cut.

4., The strike temperature is reduced from 105°F. to 90°F,

8. The struck slurry is heat developed at 1450F. for 30 minutes
instead of at 1550F. for 10 minutes.
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Seml-Works produstion for the period Qctober 1941 to
Jenusry 1944 may be: ided into the following three general categories:

1. Yanufacture to supplement plent groduction (prepare dark, yellow
shading material difficult to obtain in the plantg.

2. Devélogmant of new control variables.
3. Testing of plant and Bemi-Works dye.

A nusber of variable combinstions were tried in the course
of this work. The modifications used and the results obtained follow:

1. H¥odified K-1436: Batch Sizet «05«,) mol
Sodium rosinates 25-354 increase
Calcium chloride: 5-10% increase
Development temp.t 140-155°F,

O0f thirteen batches made in this manner seven were of the
expected dark, ok, blue type; two were dark in masstone, equal in
strength snd clean in tint and one was dark, ok, and yellow., The re-
maining three batches were hlue in tint but very weak. Ro great amount
of thé weakiproduct can be consumed in RT-488-D mixes but it can be
readfly used, at a cost, in the Muench-mixed extended product, RM-473-D.

2., Modified K-1436: Batch Sizes »1=.2 mol
Sodium rosinate: 25-35% increase
Caleium chloride: 5-10#% incresse
Development temp.: 160-175°F.

This combination of variables was used in an attempt to obtain
material close to standard. Various types of dye, including Dye Works
s £ 78 plant and semi-works manufacture of ZYLR, were used. Tinctoriel
results on nine batches were quite inconsistent except for strength which
remained fairly close to standard., No definite trend towards any parti-
cular type product was noted as the following masstone-tint combinations
were obtained: dark-blue, dark-yellow, light-blue, and light-yellow,

3. Xodified K-1436: Batch Size: +1=.3 mol
Sodium rosinate: L0-60% increase
Calcium chloride: 5-10 creasge
Development temp.t 155-170°F.

Results on eleven batches using the above combination of
variables showed & slight trend towards the production of light-very
slightly weak-blue material (five of the batches were of this type).
Three of the remaining six batches were dark and blue, one dark
messtone and clean in tint, one light and yellow and one dark and
yellow versus the RT-488-D standard. Only one of these batches was
definitely weak and in this case the use of an "off" lot of dye was
believed to be responsible.
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4e Hodifled K-1436¢ Batch Sige: el 1Ol
Bodium rosinate:t 604 increase
Celecium ¢hloride: 6% incoreasse
Development temp.: boll

: A single batch using the above varidbles ground out 1light,
weak and very blue versus standard. This effeet i3 in line with pre-
vious experience,.

5¢ Hodified K-~1436: Bateh Bigze: +05~,1 mol.
: : Sodium rosinates 25-35% increase
Calelun chloride:r 5 to 30% decrease
Development temp.t 140-155°F,

The use of the lowered precipitant excess wvarlsble is based
upon laboratory work whioch indicated that some of the difficulties
with extreme weakness of tint could be eliminated by this methoed. Most
of these batches were nade with approximately 39% excess calcium chloride
a3 compared with the standard 53%?

Al¥hough there was some improvement in performance five of
the thirty-six batches made in this series were weak, The remaining
batches varied tinctorislly over the usual wide range., Thirteen of
the batches were dark and blue, ten were dark and yellow, four were
light and blue, and four light and yellow.

It was during the course of the work on this formula that
the results were obtained which indicated that the K-1522 type dye
{(now coded 8F~-4, K~-1971 for plant scale production) tended to give
darker, yellower products than the K-1021 dye. Subsequent experience
with tﬁa K-1522 dye, however, shows oply & fsir dark, yellow toner
produetion performance which may not be much better ghan that obtained
with the K-~1021, _

. 6. Modiffed K-1436: Batch 5izes +Q5-,1 mol.

Sodium rosinate: 8td.
Calcium chloride: 5-10% decrease
Development temp.: 140-155°F,

Attenpts €o increase the production of yellow tint wmaterial
by cutting the rosinate used back to the standard K-1436 smount were
unsuccessful, Of thirty-six batches made eleven were dark and yellow,
four were light and yellow and seventeen were dark and blue., The re-
maining four batches were of the 2bnormal weak type.

These products are typical of those being obtained in the
Bomi-Works with the standard rosinate amount or with slight increases
in the rosinate (see results under formula type "§%).
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Beoause of the apparently inherent inconsistency of the

toner formula it 1eg difficult to draw conclusions as to the effect of
the variables used in this Bemi-Works production. However, fairly
definite effects were obtained with the following varisbles:

1.

2.

3.

Increasing the rosinate up to 35% sbove the X-1436 amount gave
darker masstones and wesker tints (about equal to standsrd). The
E~1436 rosinate amount gave products about 5% strong versus the
HP-488~D standsrd on the average. Tints fluctuate too widely to
permit conclusions to bs dramn.

Development temperatures in the range of 140° to 155°F. usually

give dark masstone products of satisfactory strengith versus standard.
Incressing the development temperature to 165°~-175°F. gives lighter
masstones and probably very alightly wesker &nd bluer tints, 317
use of bolling development in one case gave & very light, weask and
blue product versus standard.

The gﬂﬁ&imy_or the dye used 1ls of princigél importance, Most of
the K~1021 type dye, especially Semi-Works msnufacture, has been
giving toners of sa%iaractory depth and strength. One plant batch
of dye made with PTOSA accessory and allowed to stand in pulp form
gave wvery dark, very blue toners st the start but gradully deteriorasted
to give very weak producis.

Dye manufacture of the K~1522 type (equfvalent to the present
standard dye formula, K-1971) at firsi appeared to give darker and
yellower material than K~l02]1 type but subseguent results have
indicated an undesirable tendency to give Roff" dye which results
in very weak toners., Two of the six batches of dye made in the
plant using the K-1971 formula have been of this type. Because of
the poor quality of the avallable ZYLR dye it has been necassary to
use YL dye (supplied by the Dye Works) in toner production. The
grincipal oblections to the use of the 2L type material 1s the

endenicy to go light in masstone when batceh sigzes over .25 mol. are
used, inging the masstones back inte line with rosin increasses
results in weak tints in the lerger bhatoh sizes.

The remeining thirteen Semi-Works batches are considered

separately and are divided into the following groups:

1.

2,

Three batches were made on the K-1523 toner formula received from
the laboratory at the same time as the new dyestuff{ formula,K-1522,
The principal differences between this and the standsrd X-1436
formula are increased development temperature (156°F. instead of
145°F,) and a 55% increase in the sodium rosinate., Two batches
were dark, slightly weak, and yellow as expected, the third batch
was "off" (very light and waak{.

8 weak toners that showed a bed water dieed
%g:%%gfﬁrﬁgzﬁé'%iﬁn 3% er, striking with an excess of calelium
chloride, and then filtering and washing bleed free was successful,
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*he water bleed was cut from worse to only very slightly worse
than standard. '

3. 7Three betohes made with a special non~precipiteting rosinate
have been previously reported in EN-44-20,

4. Bix batches of a "streight through®" type RE-488-D based on &
laboyatory formula 974-6B were msde with the object of obtaining
very dark, very yellow, shading material, These batches were o
considerable value as shading material although they showed the
following undesirable characteristics. '

8+ Dullness of masstone,

b, Weskness of tint (about 30% weak when shaded to standard
tint with blue tint materiel RT-4LBB~D).

¢, Blightly increased water bleed over normal production.

' ¥oat of the undesirable depth of masstone and weskness of tint
obtained in this special produation may be explained by the faet that

the 9B=6B formula contains ¥ /mol, of rosin ss compared with the
140#/mol.. figure used in EK-143

Tields on the Bemi-Works RT-488~D production varied over a
wide range and averaged only 93% of the K-1436 estimate., Most of the
trouble with yields was apparently tied up with considersble pressing
losses on the abnormal batches (high water bleed type) togetner with
variation in dye content of the dry color (used ¥as 1s"). Rormel

hatches made using the dye on sn analyzed basis gave ylelds almost equal
to the estimate.

BE=A8G-D Teper - Rlapt Production

¥
; Plant production during this period consisted gf forty-five
batches, Variable combinations based on K-1436 similar to those used

in the Cemi-Works were tried in attempts to obta in satisfectory quality.
Results followt '

1, Modified K-1436: Batch Size: 0345-.58 mol,
Sodium rosinates Standard
Calcium chloride: bt
Development temp.t 145°-160°F.

0f seven batches made on & formula of this type (practically:
equivalent to standard K-1436) two were dark and yellow, two wers light
and yellow, one was dark and blue and one light and blue versus the
RT-488-D standard. Strengths on these batches were satisfactory. The
remaining batch, made from sn sbnormel dye lot (92772) was very weak
in tint, This 1s better performence (from the standpoint of obtaining
yellow tint) than was secured with a similar formula in the Semi-Works
where nearly 50% of the production was on the blue side of standard.
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2. MNodified K~1436: Batch Bigze: «58 mol.
Sodium rosinates Standard
- Caleium chloride: Stagdarﬁ

Development tempst: 170%F.

One bateh mede on this formuls gave a product very

cloge to standard. The batech was judged satisfactory for ink,

3. Modifled K-1436: Bateh Sizes +58 nmol.
Bodlum rosinater 12 1/72% increase
Caleiun chlorides Standard
Development temp.s boil

, . One batch made on this formulas ground out very light,
20% weak and very slightly blue versus standard., This result is
normal for a high rosin, boiling dsvelopment formula.

4+ Modified X-1436: Batch 8izes +345~.58 mols.
Bodium rosinate: 5-25% ecut
Calcium chlorides 5-10%4 decrease
Development temp,:  170-150°F.

411 five batches made on the above formula were of
the desired light, yellow type. Tinting strength averaged 5-10%
stronger than stendard.

5. Hodifled K-1436: Batch Sizss »345-.58 mols.
Sodium rosinate: 10-25% out
Calcium chloridet 5-=10% decresse
Development temp.:  145°-160°F,

Fourteen batches were made using this formula., Of
these five were dark and blue, two light and blue, one dark and
yellow and two light and yellow, These normal batches averaged
10£ stronger than standard., The remaining four batches were ab-
normally weak in tint. Two of the weak batches were made with dye
of poor quality (lots 1003 and 1004); no reason can be given for
the unsatisfactory stremgth of the other two weak batches,

6. Modified E-1436: Batch Bize: «58 mols.
Sodium rosinate: 10~25% increase
Caleium chloride: Standsrd
Development temp.:  170°F,

- 0f two batches made on this formula one was light snd
blue versus atandard RT-488-D. The romaining bateh was very weak in
tint due to the poor quaslity of the dye used (lot 92772). Ko definite
quality trend was established in the case of Semi~Works production
with a similar formula.
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7. Hodified K~-1436: Batch 8izes e345 nols.
Sodium rosinate: std. to 5% incresse
Calelum chloride:  5-15% decrease
Development temp.t 145-160°F,

Four dark, blue batches snd one 1ight, blue batch were

obtained with thils formula, Tinting ztremgth aversged 5% stronger
~ than stz ndard. A comparison of these results with those secured

with a similar formule except for the use of the standard smount
of precipitant (see results under plant toner production formula
type 1) would indicate that the preseipitant decrease gives bluer .
tints. However, the dye laots used in these two series of batches
were all different and it is probadple that the change in dye had a
greater effect on hue of ﬁing %! the precipitant variation.

* ¢

8. Modified K~1436% Batch 8izes »345~,58 mols.
8odium rosinate: 10-304 increase
Caleium chloride: 5-15% ocut
Development temp.: 145-160°F,

'0f six batehes made on this formula thepe were light
and blue and three dark and blue., Here sgein dyve gquality had a
definite effect ¢n the tomer. The toner did not respond as well as

might be expected to the uss of the increzsed rosinate variable for
securing dark masstones.

., Remarks concerning the effect of the varisbles in the
Semi-Works production alsgo apply here.

Yields on plant production averaged 95% of the estimate.
This is an.improvement over the Semi-Works figure of 93% but RT-488-D
vield performance may still be considered as poor, It 1is probable

that the use of the dye on an: saspalyzed basis will help to correct
this situation, ’ g

Bi=472-D Pxoduction

A1l of the RM~-473~D processed during this period was
¥uench-mized. Most of the production was falrly elose to standard
and was shipped, mixes which finished up on the week side of the
standard were shaded to standard by re-processing with more RT-488-D
toner., .

Because of the fact that a considerable amount of weak
substandard RT-488-D was consumed in this RM-473-D production, the
average toner content of these shipments was .19.9% as compared with
the standard RM-473-D toner content of 45%., This, of course, added
appreciably to the cost of producing RU-473-D during this period.

DSK~44-3 Parts I and II Semi-Works Production RT-488-D
DSR-44~14 Semi-Works & Plant Production, Bcarlet 2YLR dye, S5F-4
DER~44-15 Plant Production, RT6488-D and RM-473-D.
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