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Upon o wlct!.m of laboratory study em the "Duel® ﬁm‘ toaer mm
laking formula, K-1994, (ses KN«d4-49) BexisWorks develecpment work was started
in meh, 1944, Bessuse of poor wetting and bad dusting charasteristics of this
golor compured with the 'mwm dye® RT~443+D mdsri, Jot 32268, ﬂu prosess
was returned $0 the labaratory for revision,

The dusting problem was solved in the laboratory by use of a tres

. -mgenty Resinous Oil Xel, (mes KNw44+49) and the process veturned to the S

TS Works for study in September, 1944, The resilts of this Semie¥orks twdy
resorded in XKNed4-569 and BMQ@»

Plant development end standardisation work on the direst laking | \

Mc&aﬂ was started im January, 1945, using the K«2039 process as the m ct*
the nmly. L

As is evident from the following discussion the Semi<¥orks and pzm
development study proved to be unusually complicated. The following brief mx
covers the study ohrenologically, e

Ko Original laboratory prosess, Incrensed batsh Au rmu:t ing
Sept., 1941-; from increased goncentration aud other faotors indicated pots

ctentis)
Fob,., 1942 savings of about eloven cents per pound compared with the Msan
; wigolated dye" formule, X-1587.

Disadvantagess g::: ::::An; and dusting Mcmﬁ%&n.

Advantagess lower cost, improved texturs.

Returned ¢o the laboratory sfier short Semi-Works study (m
KN=43+127 and DSN=43«51),

O First "allelime® direct laking formuls, ¥The use of alaks
;:m'.. 1944~ ; {caloium hydrate) as a soures of both caloium and alkald :
July, 1944 coustic soda and caloium ehloride ms used in K~15§3) POl B

o suving of approxizately one cent per pound. K+19%4 type lﬂ.ﬂ, ‘L
however, retained the pocr wetting and dusting properties of L
E~1552 and after & short Semi<Works study (March, 2.9“) h’amim
work was resumed to cm this disadvantages '

Laboratory work reported in Kiwddedd, Bemi-Works study is
discussed below, S

RT=443Ds K=2039 Modification of 5-1994. using emulsified Resinous of}) 1*3. u ®
o treating agent o correst wetting and dusting properties, After
- & short Semi~Works development study the process '!u taken to0
the plant in January, 1945, LT

 Laboratory work reported in KN-44-49, First Scnio‘aru sMy
reported in Kiw44-69 (DEN44+20),

g:guqnmt m—wma and plant Mopmt otudln .m d&cmm
OWe
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RE=443~Dy X=2231 Pvct quality of crude PTMBA (replroed purified materiad *x.mamr'

The vroductsoa Division socepted supervision of the dire e
for RT=443«D manufaoture in Janury, 1948, REINE  PrRS

There 8 50 patant vestriction in the manufacture of dirset mm i'am* P
Caramine toner, AT~443+D, It 1s not believed that this study has nmm :ta uny ;
patentable dowloymtu

acid ABA to realise saloulated savings) made olariffcatien of
the sodium salt of the PTMBA wegessary, This, in turn, bessuse
of sparing solubility of the salefum salt of PTMSA, m&m«
return to use of caustic sods instead of slaked lime in the
‘solution only; ealeium ohloride was sdded to the BONw-slad
slurry to mmke up the caloium deficiency resuiting fyom.
changes Plant study was startsd in November, 1945, 'lal ory
and Semi-¥orks study reported in Memo report 1-28-46 (s i+¥orks
dats filed in DEN-45-1), Plant works is discuseed m«u

Light mgsions results with K-2237 mads 1t amsuw w_
mmwamunmxmmuwmumww
an "accosstry” to increace masstons depths A slight'ime:
blusness of tint also resulted, The RT«443sD direst! lak: )
standard, lot 80657, set up in July, 1947, is based on meteria
of this type, Plant work using the Tobias seid variable: was
started in November, 1946, and 3s discussed below,

Continued diffisulty with outeofeline light masstones ,
tints made it nscessary to develop variables to obvtain fups
gontrols Return 40 the "allelime" formuls (X~2039 type),
of the Todias acid "sccessory” Aintermediste, careful sost
coupling and development pH, and, fimally, replecement mzm

K Wood with M Gum yosin corrected the difficulty, The standerd
direot laking process, RT-443«D (B), issued in Decender, 1947,
was based on this work. The plant study of the "allelims" ‘romh
was resumsd in July, 19547, and 4is dissusssd delow,

One of the prineipal problems resulting from the use of m ‘\
direct laking process was the abnormally light messtons {osmpsye:
with the "isolated dye® products) obtained with the bodied llase
oil vehicle (H-108) used for normal pa standardisstion at m
time, Attespts to oorrest the diffiofity by formuls changes _
wore unsugcessful, Tests made in the Paint laboratory, howsver,
indicnted that lithographie warnish, -iyloh 414 not gles 4
objestionable 3.3 mmastons charasteristic, could be

for the bodied linseed oll, The vevised texting metho
s Sssu0d in mry, 1947«

;.,n
a,
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Thres sm-wmu umu of RT=443+D were made during Marsh, 1948,
on the X+1994 procedurs (the new "allelime” direet laking formula for thin *Dus)®
Carxine temer), “Lithosol" meid RBA, the pure standardised type of the PTMEA
{nteruediate, vas used in all cawes, The prineipal differences between K+1994 und
the orixiul direct laking prosedurs, X-1552, followss

1. m-anmuumumum-aumubmmmmm )
replasing canstio soda, The lims ulso is the sourcse of the saleium
replacing the ealeium chloride added to the BON sclution in the case of !M&Sﬁ.
‘2« The sodium asetate buffer is cuitted from the coupling.
3¢ The sodium rosioate amount is increased approximstely 8.

4 The BON volume for coupling is out about 15%.

5+ Coupling and development is mcsomplished at a #lightly lowsr pH (pH 8,3 « 8,8
" Susuend of PR 1046 © 11e0)e T Y w )

| Although the goal yield for K=1994 was on the low side (5954/mol as congared
with 590§/wol for x«»lS}R) a saving of one oeut per pound for 8-19;2# {m« e
E~31552 was indicated,

‘The Seni~Works batohes of K~1994 averuged ve dark and dull in sasstons,
108 strong, and slightly yellow and intense in tint versus the "isoclated dye®
RT=443«D standard, lot 32268, Against the laboratory standard, K«1994, sll of this
produstion was dark and dull ia messtons, squal in etrengih, and yellow in tint,

As this mpnufagture had the slow mixing, high dusting mmwsea of
K«1552 the process was returned to the laboratery for further study,

laboratory work showed that a treatment with Resinous oil X~1 would correst
the undesirable wetting mnd dusting charasteristics of E«~1994 and a new fm,
K~2039, was written based on the results of this study,

K«2039 differed from K~1994 as Lollowss

1, 'gh; norsal ooupling mnd development pH was mmd 0 1040 » m‘nvsnnm at
. Ded = Ul o

2+ About 3 /ml of Resinous oil X~1 (emulsified with & sumll emount
' rosipate) wes added to the coler elurry befors heat development,
of this material is retained in the piguent (oquivalent to c!wut :
{he weight of the coler). ‘

3. Coupling is acconplished at 95°Fs instead of 104°Fs P
The K«2039 goal yleld figure of 614f/xdl vrepresents a d¢

(11.%) over that for K-1994, Ths incressed pil of coupling snd doy
provably mainly responsible for the yield improvement, |
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A short Seui-Works study run during September « October, 1944 end reported
in m-«oss {s00 DEN-4452D) showed that the process was urhno and plant study
was started in January, 1945,

Early plant msmufacture (mum = Yebruary, 1949') of direst laking mus»n
was based on tlu K=2039 process using purified PTMBA ("lithosol" meid RBA),
Quality of the thres batches made aversged slightly light im mawstone, abous 8%
un, and slightly blue 4in $int versus the «wmu dys” standard, lot 32208,
Texture, mixing, and dusting charasteristics were satisfastory.

All of the early sost and savings caloulations on the direst laking
RTY~443«D process had beon based on the use of & satisfactory crude PIMBA available
st the time at a cost of about 50 cents per pound {the fied type, “Lithoso:
acid RBA cost 80 cents per pound during the sawe pericd)., Charges 438-451 of the
erude material had besn examined in the ubwaory in mly 1943 and m glven
utimwery results,

Considerable diffioulty was moﬁmu in obtaining shipments of the orude
saterial at the time because of the e of all organic intermediates
~ but finally a shipment was received ?xm 3 and 11 + Both of these lots were poor
in quality (dark and dirty in appearance and cantained a moticeadble amount of black
{nsoluble material) compsrsd with the esrlier recsipts of crude material, Cone
tact with the supplier, Orchen, indicated that an equipment ckangs at the Obmzbers
Works was probably responsible for the difficulty, It was stated that no mm
in gquality of future shipments could be guarsnteed and that duplication of +tl
sarly samples of erude material received by the uboutory was vory unlikely,

Five plant batohes based on the X«2039 prooess using lots 3 and 17 of the
orude PTMEA were mmde during June » July, 1945. Results chesked the labiratery,
all butchn wore dull in maestone,

T Heanwhile, a laboratory and aun-vma study designed to correct the
diffieulty wae scheduled., Results indicated that filtrstion of the PTMEA solution
prier to diasotisation would decresse dullness of msstens to & noticeabls extent,
At the same time it was reocom that caustic soda instend of slaked 1ims Be used
for dissolving the PTMSA Decsuse of the greater solubility of the sodium salt whish

desreased the probability of intermediste loss duriag clarification (see Memo mm-t
1‘38“65 DEN=45=1)

Five plant batches wers made during the latter part of 1945 using the- m
solution clarifiecation revision, Results indicated that the new variabls would sot
cempletely solve the dull mssetone problem but a definite improvensnt was om s
A new shipment of "crude” material used in three of these batshes, lot 83, o S
later t0 be purified PIMSA shipped as orude 40 complete an order, Masstone control '_
in this series remained unsatisfastory and varied over a wide range in imh. &mgn
wasstone quality wes fairly goed (-11.%1: 1ight versus the standard, lot 32268)& o

‘ A nev formila, K~2237T, based on the revised process was set up in July, 1946,
as the first direct laking standard formula for RT-443-D, K-2237 differs froz the
previous direst laking procedure, K+~2039, as follows -

1e¢ The batch siss is increased t0 1,47 mols from 1, mol,
2» Caustic soda is mmmaa for slaked uu as ¢ 31 ;lw solmﬁe fer ;ﬂ “

PTHSA, The resulting caleiom doms.my is adjus
tothomnmy. D |
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3. Orude PTMSA is substituted for the *Lithosel” acid RBA,

4, The alkaline solution of PTNSA is treated with Filtezcel and utantac mrbou
blagk and clarified prior to diagotisation,

5, The dimso volume is increased by abous 33%.

6. Drying tempsrature is definitsely set at 160°7, lLaboratory drying st
was satisfastory but the use of this temperature in the Semi-Works
resulted in under~drying (1ight-weak-yellow products),

Neanshile, a mumber of eontasts were made with Orehem in sn attemp
improve the orude PTMEA quality situation, An attempt was made by Newny
up charge 9 as a - mmmmmao’»um-u«um{
comparatively good quality (letter 4.8, $o CuK.B., 1/27/65). m\-ny.
(M 35), which was of slightly poorer quality, wase ug

standard by Orchem and Newsrk {letier A.S. to K,0.J, 2/18/46 Roit!ur Qf
1ots was equal in quality to the origimal laboratory trisl samples which w
practically equal to the purified material,

An attexpt to set up A plant direst type standard for RYT-
was unsucoessful, The proposed standard, lot 4 4. 8 blend of four bat
on the K«2237 formula during the lstter part of 1945, was rejected besaus
unsatisfastory bleed in lacquer over=-stripe (provadly a result of contamim
In color, lot 46884 was a close mateh to ‘Ghl "isolated dye” standard, 1ot
by varnish drier rubdut but iu He108 wehicle (bodied linseed oil) the mas
lights, This light masstons effest in the H-108 vehicle presented a prod!
sonsiderably importance in the development of direet hkaag RT=443~D as &
tion of ths.u color is standardised for paint use and the H-108 rubout was ‘
 official paint standardization test at the time. Investigation of the vt!shh

wariation was carried on in conjuncilion with the formula study,

Nanufagture on the K«-2237 process was continued during July and. &W 19 N
Nine betches wers mades All of this production averaged light, slightly in
magstone and slightly blue and dull in tint ia B~108 vehicles In vara »
masstones averaged close to the standard, lot 32268, An undesiradle ¢
of these batches was mkaon of tint, In testing these batohes it was
long rubout series (7 or & samples) rubbed on the Hoover muller gave poor
of masstone resulis and a ao:m'to tondency toward light mmestones,
the miller with prolongsd use was indicated as & possible reason for
change and hand-milling s used in 222 nbnqumt wrkse

Because of the ccntimued pmlnction of ugm sasstons mat ,
decided to introduce small smounts (up to 10 pounds per 147 mo) batel) of Tob:
acid {"Lithosol® seid TUB) into the PTUSA dim3zo to increase depth of muwstens,
material had deen suscessfully used 4n the laboratory as a dark ;
The slight inorease in bluenoss of tint resulting frou adding ‘*&0 &‘ot,,
aceeptable to Sales. '

Production on the modified K-2237 formula continued mmwwuy mu pa
Hovember, 1946, to July, 1947, Torty seven batshes were wh dm'hs this perded,
Variables tried and the results obtained follows

1, Variation in Tobias asid from none ¢0 ten pounds per 1.41 mo) batoh mc 1»
expeoted results. Batohos without the "mu-ow" wers uxhi An wass ons by
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both H+108 oil and varaish dryer yubout, about 5% weak and sli r blue dn
4int versus the standurd, let 32268, ’fm pound additions gave m duld
mastones 4n both vehicles, sand blue and dull tints, Results wu&m&
the use of four pounds of Tobiss meid would given a fairly close approximation
$0 standard depth in varnish drier (Yight in n~1os oil) and somewhat bluey
4tint, Rem-dupuaabuny of ths formuls, particularly in messtone and tinting
ot {ocnsiderable tendensy toward production of 1ight messtons and weak
tm: v:r::; clove sontrol of masstons diffiecult even with the use of m mm
& L

2+ Results showsd that close ooniroel of coupling and devslopment pH was Wuw
for satisfactory strength, Oontro) of unupuas pH by pH adjustment of the
PTNBA before dimsotisation and of the BON slurry before adding the sod!
rosinate gave cnly falr somtrol, Best strength results in this m'!.n ma
obtained under the following senditiones

8. DH of the PTMBA + Tobias acid before dlazotisations 10,0 ~ 10‘5;
adjusted with caustie soda or hydrochlorie asid before olsrificatics

be pH of the BON ~ lime slurrys 10,3 = 10,75 adjusted with caustic
s0da or hydrochloric aeid before addition of the sodium rasinate,

¢s Coupling pHs 7.0 = 9,03 not adjusted, coupnass in the pli
10,0 = 11,0 range ground cut weak in tint

ds¢ Development pHs 9.8 « 10,23 edjusted before uédit:loa of the Resinous
011 X«1 with caustic scda or hydrochloric meid, AdJustment of
pH before development ¢an be used to sontrol quality senteary to
original laborstery reports,

Manstone control was poor even with mmc rrrmco. Nany of
the datches wore light with normkl amounts ot amm acid ~4 poundi). Dark masstons
products wers only obtained by the'use of increased amounis of the accsssory (8-10
z:wmdi) vhich nlso gives increased dullness of masstone and dlueness wl anmma of

*

3. Omission of the Resinous oil X=1 gave an approximate 10% incresse in st
and an improvement in texture at the exponse of poor wetting charsster
A reduced amount (25 pounds instead of 49 pounds 4n the 1,47 mol %
40 give a slight strength lwprovemsnt without affecting wttms to

4 A Bomi<Works study (6 batches made during Jamusry, 1947) indiost
masstone and strength control could be obtained if the ealeium
added to the PIMBA solution mfier slarification instesd of to
slurry. The amount also was inoreased (147 pounds instead of :
1,47 mol bateh) 40 more closely approach the excess of caloium salt present in
the K~2039 all~lime process, Subsequent plant experience indigated that s lldght
sdvautage resulted and this change was introduced into ﬂuir it 423? maﬁurm R

The above wvehiicle change made i3 possidle to select fren mumw‘
+the components of a blend that would give a reasconably close um to m "4solated
dye® RT-443-D standard, lot 32268, Accordingly, a mix of six plant tatches mads
amgg r-bmry and lhrch. 1947, 1ot 80657; was set up as m a@ms-n dirm lm
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A rubowt souparison of the new versus the old standurd followss

maossvummeas v 1ight » yve blue « O « ¢ blus
toluste blesds vs worss.

A formuls based on the prosess used for the standerdisation meterial was
issued in June, 1947, as standard RT-443-Dy K~2489, This process vas subseguently
go:m'imtod RTw443eD &)a K~2489 diffeved ma the previcusgrosessy, | ,

0] s

1. Ayproximt-ly 0s9 mo) % Tobiss acid (3 pounds per 1,47 wel bateh) was mmmu
oy part of the PINBA in the dimge, mmmumnmmnmmmw
a! [} lughtly mm— masstons snd slightly diuver and duller ¢int.

2+ The pE of the PTUSA « Tobiss aoid nl.auu betors slarification was deers
from 1040 » 11,0 40 10,0 = 1045+ This chavge was made 1o lower napnasna
and 0 obtain more consistently satisfastory masstons and streagth, ,

3+ The calcium chloride was added to the PTEEA solution instead of 4o the BON
slwrrys The weight was increased from 104 $0 147 pounds. Both of thess changes
gave & olossr spproximation 4o the original K-2039 (alielime) process aud uwd
10 give slightly better quality séntrol.

&4y The BON slurry was adjusted to a pH of 10,3 = 10,7 instead of 10,8 ~ 11,0 before
coupling, This change wes also a factor in eontrolling coupling pH to sbtain
dmproved guality performance,

Se The coupling was adjusted 40 & pH of 9,8 « 10.2 fnstend of 10,0 « :.o.»
adding the resincus oil esulsicn and heat development.

6¢ The resinous oil smount was decreased from 49 to 25 pounds.

Even following the changs of standard pigment, performance with the. 8*3489
process was poory wost of the batohes ground out om the side,

Tovias acld gave darker mssgtons but tints were too dlue and dull, m; wv«u&tthd
further development work in the plant and Semi-¥orks t0 sorrest the wmmg.

Fizally, it was decided to return 40 the X+2039 (all~lims) formla as &
basis for plast producticn in order $0 seours better quality sentrol, W'C u,
durker masstone and yellowsy tint,

Plant production using & modified x-zo39 rnmom startsd | uly, 1947,
Fortyssight batches wore mads during the peried July, 1947 o Junuir 48,
masstons performance was ouly $lightly better than that obtsined wit ‘th’ X-
process but, graduslly, the quality wae brought unler eomtrol, Durim
the work the following mmm ware studieds ,

1. Variaticss in the Tobias neid renging from caiseion 0 sddition of § pous
per ut:h. The use of 4 pounds semned to s&n the nost consistent miteh £
iﬁﬂaﬂﬂ' *
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3

e

5o

«Be

Results indicated that betisr conivol was

stabtinda 12 the Tovias Acld was

_a8ded to the lime nolutdon of PTUSA after mm. Two pH sdjustaents

of the PTHSA solution, one before filtration (te obtain good solubility and

e e T ey L e e e M
o ¢ | were made necessary ™ ™ \ £
$nitial a:gﬁstm& is a pB of 9,0 ~» 905 W for 'th. M{ a ﬂa of 9;5:

As plant production sontinued out of line m the nam de & Semi~¥
sories of nine batohes wers made during Spptember ~ Ostoder, 1947, |
to develops a dark massions variadle with s sdniwum tind effect, AL}
Semd-~Works oxperimental batshes ground out darker and stronger than the
lot 80657, even when the Tobins ncid was cumitted, It was also noted
batohes made without clarification using pudftda PTMSA wers darker th
in masstone, It was conoluded from this that refSa processing of the |
solution (measuring from the stirring together of the PTHSA and the sla)
to the addition of the asid for dimsotisation (this inoluded the m for .
clarification) gave maximum depth and strength. Acsordingly, the plant
operation was re-srranged to reduce the stirring time of the PTMBA«lime salutim
t0 & minimum, By scheduling the meking of the BON-1lime slurry snd clesn=up of
the olarification pross before addition of the msa 40 tho slaked lime 1% wey
found possidle to out the over-all stirring of the PTHSA solution 4

sbout four hours 10 about two hourse In : ope
takes one hour. Although no appreciabdle fupro

tinting strength was noted in the plant the cmga was w;amoa us pammw
establishing a more controllable process.

Bsparate diasotisation and mddition of the Tobirs mcid diaso uhmé no &dmtago
in the Send~Works or plaut,

Substitution of ¥ Gum for K Wood rosin gave a decided hprwmt in m:tmw
tint relationship: With the M Gum rosin it was found possidle by a ppope

comdination of variadles to odtain derk, yellow shading saterial, A ;
of this type was slmost impossible to mamufecture when ueing K Wood »i

The nnnt standard formla, RT-443<D (B), based on the information developed

during this moa was issued in December, 1947, nwsva (3) wm- from the

Hpw femla K2469) as followss

1.
2

3.

4o

Se

The !omla is pet up on 2 ctup wvise basis,

Slaked limc is substituted for csustic soda for use in m»mm
The caloiun ehloride added to the PTMBA in the "A* formuls is ou:t:

The Toviae acid uocessory amount is increased to 1.2 wolf (4 pounds
3 pounds)s The Tobias acid is added after the PIMSA wlutm ¢elar

The PTUBA ioluﬂen P8 befors clarification is lowsred to 9.0 « 905 ‘QG &ocrw
the “saltingrdul”offvot noted in highor slkall concentrationss '

Tor better control of coupling the m-%bian acid solution n ad}uﬁmd tﬂor

clarification to & pH of 945 = 10.5.
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6+ The over-all stirring time of the m solution befere diasotisation is held

10 & meximum of 2+1/2 houre for better quality comirel.
T+ The dlaso volume is out by approximetely 25%.
8. The pH of the BON slurry befors soupling is incressed $0 10,8 « 11,0,
9+ M Gum rosin 1s substiluied for X Wood rosin,
10, The pB for development is h«md 20 30,0 ~ 10444

Following 1s & tabulation of the plent yleld performance and the approxizate

m p«ﬁm with each direct laking process sompared with “isolated dye” formmlm,
Forumls Runber_of

£ of Goal Tield  approximaie savings

od

in w1l coﬂp_l

SIEE A P L T8

K=1552 (1 mol) - :
K-2039 {1 mol) 98,54 16,00
K-2237 i 99448 20,00
RT=443+D (A)

RT~443-D (B) A8 102,62 20400

The Production Division aceepted supervision of the dirsot laking process
2or RT=443«D manufacture in Januapry, 1948,

ot

The rosinated caloium salt of the muzgmg of PTHEA ddazo and
Beta hydroxy naphthole acild, Adout 26.% of ealeiur rosinate i
present in the finished 4oner, |
PIMSA.  Para toluidine meta sulfonie scid,
CBON .~ Deta hydroxy saphtholc acid.
Tobla Bete nepbthylamine- 1 sulfonis amsid, .
Repinous oi) X=1 An oily produst of 100§ soa) tar origin, It has no
seid pusber., Flash point 250°F, min,
Suppliers Neville Company, Pittsburge

: od lime Oalelum hydroxide » chemical grade
Slsked lime s incm G20 70000,

Direct Isking Preparation of the finished pigment from the basic inter-
mediates without sisolation orrremovel of the mother liguor

RT-443D BomisWorks DSNedGwds. .
RTe$3D Plamt DEN-485 Parts I-TI-IXI-IV,

MRS

4
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