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The plant development of the direct laking procedurs for
HE-526-D (extension of a dark masstons RT-443.D type tonsr (23%)
on Barytes) was started in February, 1?45. A short laboratory
study had been completed (8ee Kli-44449) and this, together with
available semi-works and plant information on the direct laking
procedures for RT-443<D (sse XN-48-8), was used in selecting the
starting formula. :

48 1is evident tran'thaifbllswins,diacaaaioa;-the plant
development study proved to bs unusually ﬂampiicai-d.

As in the case of RT-443.D, the following factors wers
important in the final solution of the problems

1. Use of Toblas Acld as sn "accessory” Iintermedlate.

2. Control of coupling and development pH,

3. Uss of M Gum rosin.

4, Substitution of 1ithg§raphic varnish (varnish dryer)
f°§1b§01°d linseed o1l (H-108 vehicle) as the testing
vehlele,

A standard process for direct laking "Duol” Carmine Lake,
RE-526-D(B), was issued in April, 1948, The RB-526-D standard,
lot 84614, based on this process was set up in March, 1948,

The Production Division accepted supsrvision of the direct
laking process for RE-526-D manufacture in April, 1948,

PATENT SITUATION:
There 13 no gg:qnt,rcstrintion in the manufacture of direct

laking *Duol® Carm Lake (RE~526-~D), It is not believed that
this study has resulted in any patentable developments.

DISCUSSION OF RAPRRIMENIAL SiUDLS

As the K-2039 toner formula (modified K-1994 using a resinous
oil treatment) had alresdy supplanted K-1994, this“all-lime" formula
was used in the first plant batch. The original laboratory pro-
cedure for the extended product, K-2013, was based on K-1954, The
f£irst batch ground out slightly light and dull in masatone, cloge
in strength, and slightly yellow end clean in tint versus the
#igolated dye™ RE-526-D standard, lot 4290.

A second batech made 1n.3uaaih§g4géknsins crude PTMBA instead

of the purified type (“Lithosol" . A) was darker and duller
in masstone and glightly bluer in tint than standard,
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Both of these batches were vat washed; this ua{ account
fgr th;)low yields obtained (grind yilelds averaged about B5%
of goaljl. :

Heanwhile, becsuse of its low selling price, RR-526-D
was showing e pggar loss of about 10§, In order to correct
this the Sales Division recommended that the toner content of
this color be cut to 20.8% from 23,1%., On the dasis of this,
a direct laking RE-526-D standard formula, K-2268, was written
to replacs the “"isclated dys™ procedure, ﬁ—1891. The K-2268
process was based on the RT-443-D toner formula, X-2237, and
differed from the original RE-526-D laboratory procedure,
K-2013, as followss

1. The batch size was increased to 1,47 mols from 1 mol.

2. Caustie soda was substituted for slaked lime as the
alkeline solvent for the PIMSA. The resulting
caleium deficiency was adjusted by adding caleiunm
chloride to the BON slurry,

3. Crude PIMESA was substituted for the purified material,
"Lithosol" and RBA.

4, The alkaline PTMSA sclution was trsated with Filtercel
and activated carbon black and clarified prior to
diazotization.

5. The diazo volume was incressed by about 33%.

6. The normal coupling and development pH was increased
to 10,0-10,4 instead of 8.3-8_.5?a

7. Coupling was accomplished at 95°F instead of 1040F,

8. About 33#/mol of Resinous oil K-1, emulsified with

sodium rosinate, was added to the color slurry before
heat developnen&.

, Production on the K-2268 formula was started in July, 1946,
Two light masstone, 20% weak tint batches were made, After dis.
cussing these rssnits with Sales 1t wes decided to return to the
original 23.1% toner content for this color, This necessitated

a decrease of 13% in the amount of barytes extender used,
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Manufacture was continued on the modified K-2268
procedure. Fifteen batches were made during the period August,
1946 to Juns, 1947, Almost all of this production was light in
masstons versus the ®"1solated dye" standard, lot 4290, by the
standard test method, TP-95-12((a bodied linseed ol1 {H-108
vehicle) rubout))s The use of the H-10€ vehicle was principally
responsible for the light masstone and prasented a problem
sinilar to that experienced with the standardization of the
direct laking process for RT-443-D (see XN-48.8). However, the
solution of the RT-443-D problea (January, 1947) by tha‘snﬁat&-
‘tution of the varnish dryer vehicle for H-108 was not the answer
in the case of RE-526-D as the standard testing method for the
extended pigment was supplied by the prineipal ustomsr, Sloane-
Blabon, and could not be revised without further study.

During this pericd a number of variables were tried
in an attempt to improve masstone and strengtheontrol. The
variables tried and the results obtained follows '

_ 1. In line with experience on the RI-443-D toner, Tobias
Acld was used as an accessory diagzo intermediate in RE-526-D to
obtain dark masstone. About six pounds per l.47 mol bateh gave
the maximum acceptable increase in bluensss of tint but masstons
renained light in the H-108 vehicle. In varnish drysr, results
were fairly close to the desired depth. RE-526.D masstons
standardization is complicated by the fact that the original
standard, lot 4290, was set up out of lins dark in msasione in
order to neet customer requirements,

2. Close conirol of coupling and development pH was
found to be mecessary for optimum depth of masstone and strength
and yellowness of tint. Falrly satisfactory strength was obtained
by adjusting the PITMSA-Tobias Acid solution pHto 10,0-10,5 (before
diagotization) and the BON-lime slurry to a pH of 10,3-10,7., 7This
gave a coupling pH in the range of 7.0-9,0 which on adjusting to a
pH of 9.8-10,4 before heat development gave falirly satisfactory
toner strength. However, masstones by H-108 subout were still on
the light sids of standard and varnish dryer rubouts wers inconsistent.

3, Doubling the standard amount of Resinouns oil (99%
instead of 49#) gave a definitely weaker and somewhat lighier and
bluer product, Decreasing the resinous oil $025 pounds had little,
if any, tinctorial sffect.

4, Addition of the éalcium ahlorido_g:ocipitant to the
dilazo in the manner of the RT-443-D toner formn %hxk2489 gave

improved quality control and was used in most of this production.
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5., Barly in the work it was discovered that the theoretical
amount of extender (2950# or 76,9% based on a toner goal yield of
896#) was giving strength results in the order of 10-15%
weaker than standard. Decreasing the extender #o 2500 pound ve
products about 5-10% stronger than standard, Subsexuen
g:olﬁ re~check indicated that the standard extender amo

2745 pounds (76.9% based on a toner yield of 834#).

' A short semi-works study run during Septexmber-October
in an attempt to develop a dark masstones variable was the basis
introduction of Tobias Acid as an “"accessory" intermediate
Acid substituted for PTMSA to the extent of 3 mol X gave &
eclose in depth and blue in tint versus the RE~52§-D standard, .
4290. The use of PTOSA and OTMSA as a replacemsnt for the Tobiss
Acid in the same molar smount gave lighter, weaker snd yellowsr
products, The information which indicated the desirability of
adding the calcium chloride to the dilazo instesd of to the BON-lime
slurry was elso developed in the semi-works at this time,

- Almost from the start of the plant development work com.
plaints were recaived from the Control Division that the oil
absorption seemed to be definitely lower than the standard. Ons
of the customers (Armstrong), by specification, permi pn;ga;~55

varlation from standard in this characteristic for normal ship-
pents., Examination of a number of batches during March ggi&, 1947
indicated a range of oil absorption variation from 7% to 29% on the
low side, 011 absorption measurements of the toner components of
these batches varied from 95% on the low side to 107% on the high
side of the"isolated dye” RT-443-D toner standard, lot 32268, The
direct lsking process, therefore, does not sesm to be raesponsible
for the low oil absorption. Subsequently, it was discovered that
the barytes extender in use at the time showed a definitely lower
oil sbsorption than the standard barytes sample., Later shipments
of barytes appeared to be more normal and no diffioulty was reported.:

When poor quality performance on the AT-443-D tonsr made 1t
desirable to return to the "sll-lime” formula (K-2039 type) the
RE-526-D toner procsss was changed accordingly. ‘ ,

Plant production of RE-526-D based on the ’allriiaa“fférwnla‘?;
was started in July, 1947. Twenty-six batches wers made {0

the
period July, 1947 to April, 1948, Toner quality psrformance(by

varnish dryer rubout) showed a definite improvement dut H-108 yesults
on the extendsd material were still on the 1light side of standard,
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During this period (September, 1947) a second semi-works
study was made using the "all-lime®™ formula as a basic procedure
in an attempt to develop a variable to give dark masstone with the
H«108 vehicle. Although all of the semi-works manufacture was
darker and stronger than comparative plant production, no definite
improvenent was obtained by -

1. Separats diasotization and coupling of the Tobias 4oid,

2. Geparate dlagzotisation and coupling of PEOSBA substituted
for the Tobias Acld (this gave light masstone),

3. A 308 inecrease in coupling volume,

Plant variables and the results obtained using the K-2039
type (all-lime) toner formula followss

1, Variation in Tobias Acid in the range of 4 to 6 pounds
gave light masstones and blue tints versus standard in the H-108
yehicle. In varnish dryer, %,  pounds of Tobias Acid gave s fairly
close match to the desired depth of masstone and hus of tint, "

2+ Results indicated that better quality control was
established (better pH control) if the Tobias Acid was added to
the PTMSA-lime solution after clarification, Two pH adjusiments
of the PTMSA solution prior to diazotization are used under these
conditions. Recommended for the initial adjustment befors clari-
fication 1s a8 pH of 9.,0-9.9 and for the final adjustment after the
addition of the Toblas Acid a pH of 9.5+10.5.

3e As desoribed in the RT-443~D report (KN-48-8) rapid pro-
cessing of the PIMSA-lime solution in the semi-works gave improved
depth and strength, Although no marked improvement resulted in the
plant the change was retained as potentially eatadlishing a mors
controllable process. Howsver, results indicste that where PIMSA
quality permits elimination of the clarification step a definite
increase in masstons depth 1s obtained.

' 4, Beparate dlagsotization and coupling of the Tobias 4eid
showed no advantage in the plant (chscking semi-works results).

5. Substitution of M Gum for K Wood rosin gave a definite
increase in depth of masstone with 1little or no change in tint,

6. Use of the 834# goal yleld for the toner gave satis.
factory RE-526-D strength at the 23.1% tonér level., The standard
extender amount for the 1.47 mol batch 1s 2745 pounds.
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Failure to develo a variable that would give the desired
depth of masstons in the H-108 (bodied linseed o0il) vehicle made
it necessary to consider the possibility of using varnish dryer
standardization. After a nmumber of tosts were made us RE-526~D
alone and in combination with YE-421-D (Molybdate Orange) Sales
f£inally decided to permit standardisation of the direct laking
materisl using “varnish dryer" to replace the E-108 vehicle.

4 blend of five batches (made during the period Ostober .
to December, 1947) lot 84614, was proposed as the first direct
laking standard for RE-526~-D and was set up in Harch, 1948,

Comparisons of the new versus tho old ;tanda:ﬂ followss

Varnish drynr rubout (IP-132-11)
Lot B4614 vs lot 4290s vs darke-trace blue-0OK-blne

H-108 rubout (8loan-Blabon rubout) (TF-95-12)
Lot 84614 vs 1§t 4290: light-vvs strong-blue

011 Absorption: Lot 84614s 15,2%3; Lot 4290: 16.0%

Linoleum Composition:
Lot 84614 vs lot 4290; vvs blue, vs intense-5% uuagi
ve ne.

A formula based on the process used for the standardisation
material was dssued in April, 1948, as standard RE-526-D(B). The
“B“tfgimula differs from the “A"™ process (formerly deaignatad K-2268)
as followss

1., Hydrated lime is substituted for caustic soda for
dissolving the PTMSA., The c¢calcium chloride added to the ncn
slurry in the RA" formunla is omitited,

2. Approximately 1.5 molf of Tobias Acid 1s sibstituted
for PIMSA in the dlago to obtain the desired masstone depth. A
bluer tint also results. The ?abias Acid 15 added after the
PTUSA solution clarification,

3. The PTMBA solution pH before elaririeatzon is maintained
t pH 9.0-9.5 to decrsass thc "salting out" effect noted at- higher
alkali concentration, .

4, Az the addition of the Toblas Acid lowers the pH in
varying amounts, the PTMBA-Tobias Acid solution is adjusted after
elarification so a pH of 9.5=10.5 to maintain econtrol of coupling.

The over-all stirring time of the P?HBiﬁsolntion before

Se
diazotization is held to a maximum of 2-1/2 hours for better
quality eontrol.
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6. The diazo volume is cut by approximately 25%.
7. ¥ Gum rosin is substituted for K-wood rosin.
8. The Resinous 041 X~-1 amount is cut by approximately 50%.
9. The Barytes extender amount is cut by 18% to retura
to the original standard toner content.

Following is a tabulation of the plant yield performance
and the approximate savings possible with each direct laking
process compared with the "isolated dye" formula, K-1891s

Number of % of Goal Yield Approximate ltnlwgost

uAW 423% per 1.47 mol) Savings per 100§
E:a“ -xs&%’ ;1_,4; &; .. ., . =189;
RE-526-D(A) _
(K=2268) 2 93.7% $3.50
RE-526-D(B) 20 98,0% 0.50

_ The Production Division accepted superwision of the direct
laking process for RE-526-D manmufacture in April, 1948,

BE=526=D ~ A 23.1% extension of dark masstone RT~443-D on barytss.
oD - T ronintd lohen st ot e SRS oL K
calcium rosinate 1s present in the finished toner.
- Para Toluidine Ortho Sulfonic Acid,
- Para Toluidine Meta Sulfonic Acid,
- Ortho Toluidine Meta Sulfonic Acid,
Lithosol®” Acid REA - Purified PTMBA
BON - Beta hydroxy naphthoic acid.
; Acid - Beta Naphthylamine - 1 sulfonic acid.
g et A o
Suppliers Neville Co,, Pitisburgh. _
8laked Lime - Calcium hydroxide - chemical grade. Minimum Ca0 70.0%.
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Direct Laking ~ Preparation of the finished pigment from the
basic intermsdiates without isolation or _
romoval of the mother liquor from the dyesturf,

PRRIMENTAL DETAILE:
RE-526-D Semi Works DSNe4B8e6
RB-526=D Plant DENedB8a? Parts 1 and 2
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