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(i.0. one invelving simultansous eoupling and laking) has
been demonstrated in the esse of "Dual"® ne. Previous work o
lsd to the development of a laboratory 8 (R-15%52) for the o
orthodox pigment by “thfs pfocedure end also Pesulted in the establish- -
ment of s formula for a darker, bluer product (K81669) containing
Tobias Acid ap an accessory agent (e.f. Raports KB-42-35 and Ki-42-82).

4 Aside fyom the obvious aimplifisation in the number of * ' O
operations of the 'new direct-lsking process in comparison with the
ostablished orthodox procedure™(which involved prior coupling of the
dye and iaolation thereof as the §odium Sals), 1t is important to
note that the new proswdure rendered possible mamufacture in more
concentrated solutions, thus further deoreasing manufacturing costs.

The present study was undertaken to determine further cost reduce

tion i3 possille, and glwh;ie alpily to apeertain if commercial hydrated
lime (the cheapest available alkali) could be employed az a substitute
for both the caustic soda and the saloium chloride of the sarlier

K-1552 process. In a ecnourrent study of deloium Lithols, the practi-
cabllity of the "lime process™ had already besn demonstrated (c.f.K-2041).

proceass
already

K-1552 represents the firat "Duol" Carmine toner prepared
by a direct leking process (KN-42-35). K-1994 introduces yet furither
simplification by employing hydrated lime in place of both caustic -
soda and calolium chloride. (Slaked lime costs less than one f£ifth

the combined cost of ths equivelant amounta of ascdium hydroxide and
calcium chloride). In K-1994 modium acetate was omitted entirely and
the rosin content incrsased over that in K-1552 without any sacrifice
of strengthe. Iy rubout evaluaiion K-1994 15 decidedly stronger than
either RI~-443-D or E~1552. Unfortunately, K-1994 has a very high olil
watting time, 18 bulkier than standard RI~443-D and dusts rather badly. To
eliminate these defeots K~-2039 was developed. It contains 6% of
Resinous 01l X-1* as a welting agent. K-2039 equals standard K¥-443-D
in wetting time and degree of dusting. Tinctorlally 1t is slightly
darker than standsrd in messtons and equal &% ultimete strength
(stronger by rubout evaluation). Goal yields compare as follows:

g‘lw' 58 1’&8.
E-2039, 614 lbs.

Against K-2039 Standard Ultramarine's Virginia Red CR-6500
is poorer in texture, and in rate of strength development, but 1s
equal at ultimate strength. Its wetting time 1is subatantially lower.
Hermon's R-84 Lithol Rubine is superior to K-2039 in rate of strength
development, nearly equal in texture. '

sianufactured by the NHeville Company, Pittsburgh Pa.
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Complets palnt and ink evaluationsof K-.1994, K-2039 and K-2040
;rz ig;progrcas, and these reports should be conaulted for further
{241 . '

K-1669 represents the f%?gﬁ,éﬁrkﬁgﬁns "Dyol® Carmine
developed using a direct laking process, (K§-42.82). K-2040 has
been developed using the new "hydrated lime™ process. Like K-2039,
K-2040 contains Resinous 011 X-1 to reduce bylk and wetting time.,
K-2040Q has a darker masstone than K-1669 and is about 10§ weak by
rubout evalustion. It is very dark and blue versus RT-443-D and
nearly Qgﬁfl,in sirength, ﬁg 1 yisld of E-2040 i3 higher because of
high rosin contenty for E-16 §’ 593 1bs.j for K-2040, 649 1lbs.

K«2013 wus developed as an improved RB-526-D. It is a
lake of K-1994 on barytes. K-2013 by rubout evaluation is stronger
(85{ = 100 p) than standard RE-526-D, but has no strength advantage
by linoleum tests. -

E-2017, a lake of K-2040 (without Resimous 01l X-1), is
dark in masstone and blus 1in tint versus K-2013. Birengths are
aequal, both by rubout tests and limoleum tests.

A close match to RH-237-D (an extended non-rosinated
caleium Rubine BG4 lake) could not be prepared by the hydrated lime-
direct laking procedurs, as too dark a masstone was odbtained. The
results did suggest, however, that a non-rosinated toner of some
interast tinetoria}iy might ie obtained by this method. The entirely
non-rosinated toner was far superlor to any toner ever prepared from
the sodium dye, but wez weak and rather dull versus "Duol® Carmine
and competitive low~rosinated toners. ©8mall amounts of rosin noti-
ceably increassd both depth and strength. K-2033 contains only 3%
of rosin. Compsred with RT-443-D, it is very light in masgtone,
nearly equal in strength, but auil in tint. It has the oil absorpe
tion characteristics and bronze of a typical non-rosinated toner.

In strength and depth of masstone it approximates some competitive
Lithol Rubine toners, being fairly close tinctorially to Sherwin-
Williems' Rubanox Red RG-C.P. 810, 0#44520. Goal yield of K-2033
is 450 1bs./mol.

DUP050149823
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" §8 of 8 (measured after coupl
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§_OF BRESULTE v _ .
The mig_w_ porticn of the ﬁmrmmp; work coversd by .

abls gﬁgm k“"ig”i »m;%y to the othér formulas
) & atatesy | o o OFE

P OPERATING VARIABLES:

3B ~ The proper swounts of lise must be present befors couplin
?%r, unuio RT-443-D end E-1552, .mm% of pH after aaap%
has vary 1ittle effect. : '

¥ield snd strength are depondent upon the pH. Below a
ing) the rate of coupling decomes
progressively slower and yields decrease rapidly, dhut strength
within the pH range 7-8 is at 2 maximum. In the pE range from
9.5-10,5 yield is good and strength satisfactory. Much above
10.5 the strength drops rapildly. In the pH rangs 9-10.5, no
feor is necessary. -

Purity of hydrated lime is not easily determined amd
varies not only from lot to lot but from bag to bag. For this
roason pH sontrol of the lime~PINSA solution and of the lime-BON
slurey is neoessary. In both cases uniform dispersion is required
before acourate pH measurements can bve obtained, .

The pH of the PINSA-lime solution is the less important
of the two in deteramining the pH after coupling, but it is a
better guide to the purity of the lime. The formula amount of lime
should give a slightly turdid solution with a p¥ about 8.

The PTMSA will dlssolve in slightly less lime to an almost
clear solution ef pi below 7, while slightly more lime gives a
solution turbid with misaol'.vad Ca(QH), and a pH above 10.

For a pH of 10-11l after coupling the diluted EON slurry
should be adjusted to pH 10.8-11.0. For a pE after coupling of
9«9.5, the BON slurry should have a pH of 10.4-10.5. BON and lime
form, before dilution, a thick, uniform, cream colored slurry.
Adding the BON to 8 lime slurry gave more finely divided particles
of the Ca salt than the reverse procadure. No heating was nacessary.

~ In every case, the K Woed grade of rosin gave tha most
sstisfactory results. K-2039 contains slightly more calcium rosinate
than K-1592, whereas #£-2040 oontains considerably more. Increasing
the rosin content above the formula amounts will give darker masstons
but losa in strength.

For K-2033, additional rosin up to 12§ of the pigment will
give markedly increased strength and intensity, but with undesired
increase in masstone depth. However, with a rosin content ag high

as 12%, the pigment is still very light and strong versus RT-443-D,

DUPO050149825
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ted %mu <*Z Y gge

ﬂﬁtn_ ined for the :.ati‘;er at te RTa~-
Wm% ;18y the cost of addi-

mtting times
‘agente were
1 % %& m. clmhals, zinc
fatt nsphthenie aeid, T, 13%“?1?“?311”3‘%“{%0
G 1 SRIE #@e gepa’ ano. ar -3 us
m’ﬁ: group maxma; reprosania iiws ; ,~ pf- the general
elm of surface active agents. ﬁwﬁ-af m gants had a
slight bénsficlal effest in reduc watting time but two of them,
manniten ‘m@,‘ and Resinous 011 ¥ tstanding. The addi-
tion of GelR of these agents ruémw! Bhi mttins times to that of
RT=443-D. In additim they increased the yield significantly and
did not have any-delgterious effect on stbeilgth. Mennitan laurate
was of further’ interest in that it resulied in a igwent of superior
texture, whérsas the Resinous 011 X-) had a slightly adverse effect
on texture. Bumogs 41 X~1 on %the other hand is sxtremely cheap .
and easily obtainable at this time, whareas Wrmitan laurate is not.

« Best rvesults were obtained with Resinous 011 X-1 when 1t was
edded a3 an emulsion in a rosin soap solution just before develop-

ment. Adding the smulsion after development was not as affactive.

Batisfactory results were not obtained m&sutmm part of the
ol for rosin befors aoupling. :

ry Agentg ~ K-2040 end E-2017 eaxzka.tn mol ¥ Tobias
) ma ° PTEEA. This amount ¢an be-veried considergbly
with vorresponding chgnges in tinctorial properties. 4s little
as 2% Tebias Aeid will deapen the masstone of K-2039 considerably
nnd give a decidedly blue tint., Should it de necessary to uss an
accessory agent to deepen the masstone without affecting the tint,
para-nitro-ortho~toluidine is more uatisraatory. «

irede PIMSA ~ Several grades of paramiém-mta-sul::'ome acid
nrc tn cd on the K-2039 formula. Haterial as low as 94% purity
gave a good pigment without necessitating flltration of the inttial

1
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dazk PIUSA-1ime slurry baxem diuotisng. ; Emvor . very crude ‘.
ade containing only 66 of PTNMBA was wholly mstisfmto " yiaz.aw
gg pigment dark, dull n& waak, Futrauan of the PIMSA-lime
- ut10n 414 not 613, | this oase, the impurities in the crude
« % intersediate had &"arked effect on ine pH of the eoupl! HWish
suitable pH a&jmtmnu at the srucial points it is mbu 10 that
khiz intermediate tm ¢ould hsvo bun mea to ae!m aaturaetory pig
Wm L A RVUPEL R A SR
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saporta Soete ag tha Sevel “‘5‘5‘&%‘;‘5‘?&3&%‘5’”“&"?‘”
) see ¥4 velopment o ~35) ‘and o
T K-16 (XN-42-82),
' For the ezparimntnl work eovered by this ropart utor to

N.B, 983  Bxperiments UB-5r i
H.B: 10%8 !xporinent&%— & ;g. 11, . 13, 15—20, 23, 25, et

i
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