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ABSTRACT

2,9-dimethyl DQA was produced in the plant at 70% of
theory by a TFA catalyzed process at a 179% batch size. The
2,9 MezDGA quality was borderline because of the instability of
Me-DAT at the 170°C. Dowtherm solution temperature, Oxidation
varigbles were developed so that any quality of #esDQA ecan be
oxidized to good MeaQA,
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INTRODUCTION AND OBJECTIVE

Production fcouid the PTSA process for HeaDRA to be
poorly operable, It wes used for msking betches 8000 through
017, The oxidation of many of these batches procesded only
with difficulty. Due to the poor guality of the MesDQA and
the high caustic concentration, the oxidation would stop atv
the NazMezQAdA stage. When this occurs, some of the MezDQA
never oxidizes and remains as & diluvent in the final product

-after hydroiysis. In addition, the PISA process lends iltselfl

to distillation system pluggage problems because of the high
{7/1) PP/SSE rvatio. Also the neutralization and removal of
PTSA after the PT condensation proved difficult due Lo the
insolubility of the 2,8 WeDAT., It was the object of this
study to develcp & workaeble TFA process which would elininate
the problems of the FISA process and would produce realdily
oxidizable MexDRA, The TFA approach has the advantages of
{1) a low {3/1) PT/SSE ratio and {2} easily rewmoving the TFA
catalyst by distillaticn,

SUMMARY _AND CONCLUSIONS

3. The 70% MezDGA goal yleld by the 179% TFA process was

demonstrated in the May, 1967 cempaign., This is an
improvement over the PILSA process,

2. The MezDQA plant quality is borderline., The problen
appears Lo be in MeDAT stability in Dowtherm et 170°C.,
a2 problem common tc both processes.

3, MesDQA oxidizability depends on purity. By verying
conditions {seed and NaOH concentrations); any quality
MealQA can be oxidized,

4, HD drowned MezQA has been demonstrated to be the vre-
ferred seed for the oxidation of MepDQA, Dispersion
will powder {gamma or beta} can alsc be used.

. The oxidizability cf severely degraded MepDQA cen be
> ggprcvad %o & pagsable‘level by extracting with 5% HadH/
Me@H.l This treatment has no effect on bordsyiine mae

terial.

6,  Babch size cannot be increased by the exisfing process
because of the low solubility of MegDAT.

PATENT STATUS

A patent proposal covering the use of seaed to make
the oxidation go to completion has been written. The details
of this technique are covered in discussion section F-2,

The use of TFA is covered by 1572-K, allowed 10/18/67.
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IV, SUGGESTIONS FOR FUTURE WORK

The need for additional work on the dimethyl-TFA
B process 1s discussed in the body of this veport, Several
. of these items are curyently active.

1. Low Temperature MegDAT Solution

Changing to a TFA catalyst for the PT condensge
tion eliminated many of the shoritcomings of the FISA
catalyzed process, The instabililty of MesDAT at the
170°C. solution temperature in Dowbherm of the mdxed
methyl-ethyl ester ¥esults in low and erratic MesIQA
quality. To achleve lower operating temperatures,
mixed esters of Me2DAT were suggested by ¥W. S, Sturve.
The solution tewperature of MezDAT {n-Bue} {98°C.} and
MesDAT (Et/Bu) {90°C.) appear very promising.

2. MezDRA Quality

. To ayvoid the need of determining the gquality
{oxidizability] of Me=DRA by a sevies of laboratory
oxidations, & direct analysls is reguired.

3. "sitel" Concentration

The amount of "Sitol" used in the present oxigda
tlon is excessive, Additicpal work to esteblish the
optimum &mount vs, the varisble MepDRA guality is ree
guired,

Lo other Eesirable Apalytical Procedures

a., Improved MezQA standard for purity determination.

b. A cuantiteative procedure Tor determining MezDIA
in MeaQA. ’

5, Verify Possible Polymorphic Nature of MeaTQA
V.  DISCUSSION OF RESULTS

Eesults will be discussed in the order in which they
occur in the synthesis,

No work was done on SSE, This is a well established
process developed in the umsubstltuted quinacridone studies,

DUP050028221




-3

B. PT Condensation end Distillaticn

In thig reaction, two moles of p-toluidine (PT)
are condénsed with one mole of the methyl/ethyl ester
of succinyl succinlc acid {SSE} in the presence of
trifluoroacetic acid (TFA)., A third mole of PT is
present during the condensation and is removed with
the TFA by vacuum distillation at the complebion of
the 30-minute condensation,

The laboratory condensation is nowrmally run &t
85-90°C., {plant 87-93°C.). Increesing the condensation
temperature to 110°C, had no adverse effects on yield
or quality. There is some indication that the higher
temperature gives & higher yield - 71% vs. 68%.

The effect of varying the FT and TFA concentrations
were algo gstudied, The normal 1 mole excess of FT uyas
varied from 0.4 moles to 1,3 moles {216% batch sizez with-
out affecting 2,9 MezDQA yileld or guality. Simllarly,
doubling the TFA catalyst was without effect,

A study was made of the effect on stability of re-
fluxing Me2DAT/Dowtherm in the presence of free FT and
TFA at a pressure of 25 mm of Hg. Refluxing was wain-
tained for pericds up to 150 minutes zt pot temperatures
ranging from 125°C, to 135°C. In no case was DPU formed
in subsequent laboratory {(high boil-up} pyrolyses nor
vere sny unusual difficulties encountered in oxidizing
this material, Increasing the F¥T excess from onse wole
t0 six moles and with either TFA or PISA ag catalyst
gave similar results, The absence of DPU formation
under these conditions was attributed to the temperature
being too low for the secondary DPU reaction to cccux.
The experiment was repeated using a 60 wminute refiux,

& 150°C. pot temperature and either TFA or FTSA as cat-
alyst, Oniy the PISA catalyzed material produced DPU
in the pyrolysis, Oxidation proceeded nowvnally,

At the completion of The condensatiocn, the excess
PT and the TFA are removed by vacuum distiliation,
During this distillation, the pot temperature is allowed
to rise to a maximum of 150°C. at a pressure of 25 mm of
Hg., Under these conditions, part of the HezDAT is out
of solution. This explains why yield samples taken at
this stage of plant operation sre generally low. Another
result of having the MepDAT ocut of solution is that it can
ccclude PY. The presence of PT in the MeDAT during py-
rolysis couid be vesponsible for the poor quality of plant
Me2DQA. To check this out, & sample of MeDAT/Dowtherm,
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B. PT Condensation &nd Dlsulllaticn {Continued)

that had been distilled to the normal 0.05% PT, wes
dissolved, cocoled to 150°C. and redistilled, The Dovw-
themm distillate contained 0,085% PT indicating that
it nay be occuluded in the MeaDA By &aboratory
pyrolysis and oxidation, the reualstilﬁe& mgterial

was slightly puver than the 'ag is"plant distilled
Mez=DQA based on oxidizability. An aitempc to dupli-
cate this in the plaent was unsuccessful. OConsiderable
degradation took place during the extended processing
and the oxidizability of the resvltﬁag Mea2DQRA was very
pooOL, _ '

In the May, 1967 plant campaign, 1t was necessary
to replace most of the TFA in the recycied FT for each
bateh, Laboratory syntheses did not sghow yp this
problem since the PT-TFA distillsie was never recycled,
To check out the loss in the laboratory, & distillation
pot was charged with Dowtherm, TELA.PT salt, and 2T,

The water coocled condenser was meintained at 50-5 si 3¢,

to duplicate plant conditicns, ¥is stillation was carried
cut et a meximum pot tempersiure of 150°C, and & prese
sure of 25 wmn of Hg., At the complet:on ¢f the disgtilla-
tion, 88% of the TFA was in the distiliate, Wone was
found in either the distillation pot oy the cold trap.
hence, it doces not appear that the high condenseyr tem-
perature is responsible for the TFA Zoss inm the pilant,
The problem is probably assoclatied with the plaﬂt 2guip-
ment

C. gxrolxsis

In order %o run 2 pyrolysis, it is necessary to
have the MezDAT completely in scluticn. ﬂwﬁvaISe; some
of the HMexDAT that was cut of solution wouvid plate out
en the equipment causing pluggage. Solution of the
MezDAT in Dowtherm is accouplished by heating to 170°C,
and holding at that temperabure until it enters the py-
rolysis tenk. During this long hold at high temperatures,
degradation of MezDAT occurs, This Wwas demcnstrated in
the laboratory by holding the MezDAT in Dowtherm for
24 hrs, &t various temperatures before runing a normal
90 minute high boil-up laboratory pyrolysis. The §if-
ference in yield between these samples and one pyrolyzed
without holding was taken as a measure of the degradation.
Results were as follows:

150°%¢,  160°C,  170°C.  180°C.
MezDAT -17.4%  -20.6% @ -11.2% @ -19.4%
DAT - hd i"u?% - 5@3% s 509% - 902%
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C. Pyrolysis {Continued)

From these data, it eppears that MepDAT is less
steble than unsubstituted DAR, Tn splte of the yield
loss duwe to degradatlion, ell samples oxidlzed readily,
This is atiributed to the large boileun in lsbovratory
pyrolysis evoiding by-product formation,

The effect of bolili-up rate was demonsivated by
reducing the boll-up rate Lo one-half of normal {see
KN-67-13 for details) and then oxidizing ke wesulbtant
MesDOA, The normal boll-up geve easily oxidized MezDRA,
while the reduced boil~up produced “grape Juice' in the

.

oxidation step, that is, it hung up as HagidesDA.

Farly in the study of the HezlRA~TFA process, an
attempt was made to determine the effect of small
gmounts of PU and TFA being carvied over lnto nyrolysis,
During the pyrolysis of the ssmple conbtaining P2, a
slight oily film formed on the side of the flask. 7The
sample contalning the PI-TFA s2l% nov only hed the cily
fiim, Hut also agppeared dirty. The Me DR yields and
the oxldation of these sawmples were pormel. This again
olints up the fact a high boil-up will prevent a degreda-

ion of ihe MesDQA quality.

D. MexDQA Purification

The present plant pyrelysis boil-up is 1ot sule
ficient to gvercome the effects of prioy degreda’lons
on MepDOA guality. For this zesdon, 2 meons of purie
Lying lHeeDGA 1ls sowmetimes needed. & pure product, as
Judged by oxidizability, can be cbtained by converting
HelRA to the sodium salb in strong slcohclic caustic
and then precipltating the MeplQA with Ha80,. This
is similar to the method used {to conwerit algha 334 to
beta DA except a higher FalH conceniration is nesdad,
Unlike DRA, MesDOA dees not underge a phase chenge under
these conditions, A procedure of this type is not
practical in the plant.

The present means of cleening up MesDGA aftexr
pyrolysis is to wash it on & Nuteche with HeOH until
essentially free of Dowtherin, The Dowtherm conitains
the imyurities. Slnce the impurities are largely in.
soluble in MeQH; it serves no useful purpose to wash
beyond this point. However, poor HeallA e gblill far
from being free of impurities at thig point, One or
more of these impurities acts L0 inhibit oxidation.
Additional impurities can be rencved by washing on the
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D. MegD@s Purification

Nuteche with & 10-90 mixture of 50% NelH end Weﬁh
When this was done with faiz gualilty ﬂvg.ﬁﬁ fro
bateh 8021, & dayk filtrate was remove ﬁdd»mlenai
washings with MeOH were made until uhe “ilﬁrate was
coloviess. This mebteriel oxidized no better than the
conbyrol. Appavently MeaDQRA of at least F:Sr quelity
cannot be ﬁelpoa by this techuique. Siﬁ&ﬁ an ime
provemenu is cbteined vhen the HMezDAh is gumwwxﬁﬁ by
precipl.oating from straﬁgly alkaline qun, gone of the
impurities must be occluded by the HepDh g%t?“%,
This experiwent was repeated using poo Stuwlﬁv #
bateh 8026). The MepDOA wos wa ‘shed three tine with
0% Wﬁ@ﬂfﬁa@ﬁ {10/903 OnEy the firsd wesh gave a dark
filtrate, The axida 1Qﬁ {nc seed} of this meterial
gave & mizture of NagiepRd and 353Qﬁ eryetais, %The une
vashed contrel ¢crmeé "grape juise" gﬁxgE:uQAB. This
improvement in the OYldlZ&Di&«vy oFf poo
wag denonstrated in the Bepgem%ev lgn? szyaxgn on
batehes 80 7 and 8028, Clesning the cyystsl surfaces
of these two batcnes of WMezDRA maﬂ“ it possid g
oxidize with only 5% EF MeQh sead
sulbs indicated that 8027 would asve re
withou® the alkaline wash,

s %egbaﬁ Crystal Phase

Some work has been doneg Ho dXexmine ar &egﬁaﬁ
exists in more than one phase. The normal el
form has been desgignated beta phase gince ii
mo”phﬁﬁ withh bets phase MezQA, The N wark.groug hes
an Xeray gatierﬂ of vhet is supposed Lo be & mixbture

of : 1yha and beta MepDRA. However, no one has heen
ablm Lo pubstantiate this by ma*awd a puxe aliphs phage,
An attempt o do this by the mathod used for conve Lu‘ug
alpna 535 to beta DA was vnsvesessful, Text, 3

in solvents was tried. IWF and Dowtherm both increased
crystallinity and possibly made o chonge i erxystal
habit, Phase was not affected., This study is coa-
tinuiﬁg 88 time permits,

. Oxidation
L. General

Then this study wes sta ftedf Me-DRA had been made
in the plant by the PTSA rcuue¢ In the oxidesion of
thez last five batches mede using FURSA. there was coh-
siderable dlfflcuity in hydrolyzing i the Nagl ﬁegQA to
MeoQA, At the time, it was thought that & TFA pro-
cess woulid yield a cleaner MezDQA which wou”a be’
sasier to oxidize. The oxideticn process usad at
that time reduced to 2 labovratory scale is as follows:
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. Oxldation {Continued)

1, General {Continued)

Gme o Ml Moles

{1) Charge a 1 liter, 4-neck, ».b,

flask squipped with agitation,

reflux condenser, thermometer

and dropping fimnel with:

23 E}NKGQDQA }40 gO Rl O € 12

MeOH - 51,0 322 7.86
{2) Add 50% WeOH slowly keeping ‘

temperature below 50°C, 180.0 8 £2.25
{3) Stir 30 min. at 55-60°C,
{&) Add "Sitol" 16,0 - 0.18

{5) Heat to 75-80 in 30 min,

{6) Add HeOH in 5-10 min, @ain-
teining temperature st 75-80°C, 218.3 260 6.82

{7) Stir 2 hre, after slurry burns
red at 75-80°C,

{8) Pilter hot

{9) Wash BY -~ with hot water
{10)Dxy at 80°C.

ce

- {311)Goal yield 39, 0,5k

All of the previously discussed experiments under
condensation and pyrolysis were oxidized by this method,

On heating to 7fm§0°0, {step ¥} all went into the'grape-
Juice” stage. This occurs when the FeaMesQ8 comes out

of solution as blue plates rather than hydrolyzing to |
MezQA ., The time réquired for the second rxethanol i{step O
t0 hydrolyze the NazMesQph varied from 350 wminutes to over

4 hours. No conclusions couvld be drawn from the ¢xidetions
since the hydrolyses times did not correlate with the vari.
ables studied. However, whepn the same saxple of MezDA
was oxldized; there was very little didference In hydrolysis
time. Two samples required 100 ninutes and the third, 115
winutes, Goal yields also had very little meaning &s un-
reacted MezDRA will be recovered with the MegRa,
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F, Oxidation {Continued)

1. Gegeral {Continued)

In plent operation, MeOd contains about 3% water
while laboratory HMeOH is essentially eauhydvrous. To
determine if this would be & problem, lakoratory oxi-
dations were run with MeOH containing 3 aad 5% water.
There were no differences noted betwesen the oxidatlions
with wet MelH and the anhydyrous contyol,

The rate of NaOH addition {step 2} was thought to

be eritical in the conversion of He2D24 o its scde sals,

A slow addition was supposedly needed for & complete con-

version., In this experiment, no guality Aiffeprsnces were

noted between dumping the 50% MalH sclutisn in as rapidly

as possible and adding in 45 mirvies. The only difference
noted at the end of the addition was that of temperature-s
63°C. vs. 57°C. for caustic added in 30 minukes.

A study was made to determine il HMepzldd ithat
get counverted Lo the sodium sait could ach as an inhibs
for the oxidation reaction. This uwas dons by spilliiing
the addition of MepDQh, 2-1/2% and 25¢ portions were
added after the "Sitol" (step 4}, and 2-1/2% was added
after the second MeOH (step 6). Whevre the second addi~
tion of Me2DRA was added after the "Sitel”, it epparently
immediately converted to the sodivm selt. Hydrolysis of
NaghesQA tock place in 45 minutes at woth HepDRA levels.
Where the MezDQA was added after the Negiles08 was al-
ready formed; hydrolysils took 175 winutes, Althocugh
considerably longer than the previous fwo, it was not
considered an abnormal hydrolysis with this lot of MesDRA.

2. Seeding

Having to go through the "grepe Juice! stege in an
oxidation is highly undesirable since thers is no guarantee
that the NagiesGA can be hydrolyzed in & meapner that will
allow the weactlon toc go %o cempletion. In the initial
attempt av seeding, premilled, partly oxidized MepDQA was
used as the seed, At 10% and 25% premilied MezDRA, the
oxidation {the addition of "Sitel"” to the hydrolysis of
NagMeaQA) requived 240 minutes and 225 minuiss respectively.
Although premilled MezDQA oxidizes rapidly by itselif, it
does not act as a seed Tor the normal parsicle size MesDRA.

Beta and gamma dispersion milled QA 1aill powders were
also investigated as seed at & 10% toner level {67% mill
powder} based on the weight of MezDQA., These oxidetions
went dirveectly to MezQA without going through the "grape
juice" stage., Seeding with mill powder also affected the
crystal phase., The unseeded oxidatlicn gave & mixture
of alpha and beta MezQA. With geed, only beta MesQA was
formed. Another advantage of the wrapid oxidetion rate
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¥. Oxidation (Continued)

2. Seeding {Continued)

wes the possibility of eliminating the second MelH
which wag used To ald in the hydrolysis without stopping
the oxidetion, Working with a different lot of MezDQA,
1% and 5% { toner bagis) seed levels were invesiigeted,
Only the 5% beta or gamma QA mill powder was effective,
However, at this reduced seed Jevel. 2 mixture of alphs
and beta MepQA was obtained, '

At this point in the siudy, there wus sowe question
a8 to whetheyr the small pavticle size QA wos geeding the
oxidation or the large quantity of Al-{S0.)s was producing
local aress of &cid which hydrolyzed the Naxie.Q4 to Mezlh,
The follcwing results were obtained:

Seed Oxidetion Rate  ¢/B%% IR {MezD0A})
Hone - 200® 0.620 Bxecellent
Ala{S04)s 1551 0,118  Good +

¥ Qr mill powder 70! 0.056 ool

{#} VWent through "grape julce’ stoge

{**) Ratio of 7.4°/5.6° 20 x-ray peaks

These results indicate that Ale{S0..s has soue effect
in depressing the formation of alpho phase MezG4, How-
ever, its effect on the hydrolysis of WazMesdld was ne

- ligible. FHence, it is the small pariicie size QA the
is seeding the reaction.

Dispersion mill powder containe about 14.9% toner.
The remainder is A12{804)s which is awlkward to handle,
One possible means of eliminating this problsm would be
to use extracted and washed dispersion milied A press-
cake, This was tried at both a2 5 nd a 10% dispersion
milled QA level without success. Both samples went through
the "grape Juice" stage. The fallure was attributed to
particle growth during the extraction so that thes QA4
particles were Lo0 large to act &s seed,

Since 1t wes necessary to use mill powdsy to seed
the reaction, the possible problem of high water scluble
salts was investigated. A series of simulaetad oxidetions
were run in which the "Sitol” and MepDQB wers cmitted,
This was done in ovder to see the effect of the aluminum
salt and caustic at the reaction tempersturses and concen-
trations, The contrel, as expected, formed o clear,
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Oxidation {(Continued}

Seeding {Continued)

eolorless solution, When Alp{SO.}s was added after the

WaOH addition, an insoluble sluryy was formed and remained
during the remainder of the reaction conditions., FHowever,
when the second MeQH was replaced by water, practically all
of the aluminum salt was in solution--probably as the
aluminate lon. DBy using water in plece of the sscond MelH,
it should be possible to wash the HezQ8 to & low water solu-
ble salt level,

A gerdies was run in which the disparsicn milled gamma
QA mill powder was varied from 2% to. 5% on a8 toner basis,
Unexpectedly, all of the samples went through the "grape
Juice" stage. Since the 5% level wuas previcusly shown
to be satisfactoryulth another lot of MepDQl, this expevi~
ment pointed wp the importance of deteimining the proper
sesd level for each lot of MepDRA. In the Msreh, 1967 di-
methyl campaign, this technigue was used with each lot of
MeDRQA, The following tabulates the use of seed in this
campalgns

September, 10066 Campaign

ot Laboratory Test Level Usesd in Plent IR % teaQh%
8018 7% seed | 10% Gocd  O4.44
8019 10% seed 0% Good  87.6%
8020 7% seed 7 + 3% Good- 856.1%

{*) 5120-228 used as standard,

Bateh 8018 used 10% seed in the piant rather fthen the 7%

found needed in the laboratory because the latier appeared
borderiine. It was decided to go with 7% se¢ed in the plant
with batch 8020, since 5% seed gave “grape guice” in the
laboratory. However, the plant baich gave 'grape juice".
It was saved by adding en additional 3% seed, The reason
for the difference between the laboratory ard plant run

was never determined. It was suspected that 8020 mey have
contained more NeQH than it should have, Another pos-
sibility is that the laboratory washing of the test sample
was more effective than the normal plant washing.

To eliminate the large amount of P1{SC4}s diluent
associated with the beta and gamma QA mill powders, the
work started by W, A. West on BT drowned MesQA as & seed
for the oxidation was reactivated, The guanitity of HU-MegQA
needed to seced the reaction varied with the quality of the
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¥. Oxidation {Continued)

2, Seeding {Continued)

3.

MepDRA, Meny of the batches of MezDQA tested could be
oxidized with as little ag 2-1/2% seed. The seed wasg
added as a dry powder. It was effective because of itis
very small particle size. X-ray evidence indicates that
H?-MeaQA is an effective mesns of suppressing the &lpha
phase., .

As & result of the work on seeding, the oxidetion
process was modified to the following:

Gms ., M. Yoles

{1} Charge a 1 liter, %¥-neck, v.b.

flegk equipped withsggltation,

reflux condenser, thermometer

and dropping funnel with:

29 9m§§iegmp '}”:I‘o vc At O cl?-
MeOH 251.C 322 7.86

(2) Ad4 50% NaOH slowly keeping

temperature below 60°C, 180.C 318 2.25
{3} Stir 30 min. at 55-60°C,
(43 Add HT-MeoQA seed (2-1/2%) 1.C -~ 0,003
{5} Add "Sitor" {ary) . 30.C - 0,18
{6) Heat to 75°C. in 30 min.
{7) Stir 1 hr. at 75-80°C.
{8} rdd water 280.0 280  15.86
{9} Stir 30 min., at 75-80°C,
{10jFilter hot
{11}Wash BY ~ with hot water
{12)pry at 80°C,
{13)Goal Yield - 35.8 - 0.12

MeOH Concentration

In scme cases, regardless of the sead concentration;
2 few crystals of NaghiepQA would not hydrolyze until water
was added in step 8, Prior to the addition of the water,
the oxidation was so thick that there was very little if
any agitation. Increasing the MelH concentration by as
little as 5% appeared to have eliminatad tha WazifezQA
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F., Oxidaticn {Continued)

[¥Y]

. MeQH Geneentrati&n {Continued)

problem. The oxidation siuryy was stlll very heavy,

but generally stirrable., Increasing itne el concentra-
tion in excess of 50% resulted in the hydrolysis of some
NagleDQA, This could be detected in the fipal product

by IR as MeoDQA. To prevent the undesired aydrolysis From
oceurring and yet still have an ovicdation that goes to
completion before adding water in tctep 8§, the HelE in

step 1 wag increased 10% to 354 mi. (276.1 gms.).

4. Agueous "Sitol™

The adgition of dry "Sitol” {scdium sall of w-nitro-
benzene sulfonlc scid) is a hazard because of & possible
dust or MeOH explosion in the chuie. Hence, it was
highly desireble to convert the oxldatiocn process to
agueous "Sitol". There was some cuestioh as to whethey
this could be done, since the presence of water was
thought to hydrolyze WazMeDQA bsck to MepbRh, The re-
sulting MeeDQA will not oxidize. This was The raason
that the original oxidation process used 97% ¥edH and
dry "Sitol".

To dstermine the tolerance of the oxidation for uat
& ladder series was run., The water was added right ait
the "8itol” in step 5. Expressed as a "3itol" solution
coneentration, the following resulls were obtained:

"Sitol” Solution Me=2QA Purity by IR
100% {no water) Excellent

67% | Excellent

50% Good -

hO% Good

36% Good

33% Good -

31% . Pair

29% : Poor

Baged on these results, it should be possible to use
a 36% "Sitol" solution without the final product containing
an excessive amount of MezDQA. The plant uses a 43% "Sitol"
solution which is well within the process Llimits.
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F. Oxldation (Continued)

4. Agueous "Sitol" {Continued}

For laboratory studies, it is not practical to use
aguous 'Sitol". At room temperatwre, 2 43% aqueocus
"Sitol” is more like a presscake than 2 solution. TFor
this rezson, 1t is handled hot in the »plant,., The same
effect is obtained in the laboretory vy adding dxy "Sitol"
and an eguivalent amount of water, Hence, in step 5,

40.0 gms. of "Sitol" are washed into the oxidation flask
yith 60 ml, of water, This modification was checked out
using betches 8018, 8019 and 8020 of WezbRh. All gave

good guelity Me-QA by IR. ‘

(GRS

The amount of "Sitol" used is far in excess of that
required on a moler basis to oxidize MezDQA. A ladder
series was run in which agusous "Sitol" was varied from
a 3.5% excess to a 78% excess. The normal. excess is 52%.
The 3.5% excess of YSitoi" when run with 2-1/2 ¥ MezRA
seel _gave excellent MesQA by IR. Incrgesing the excess
to 28 to 52% gave good MexQA while a 70% excess gave
only fair Me-QA, Hence, it would be desirable to xe-
duce the "Sitol" concentration for improvements in both
guality and economy, Silmilay results were obtained in
the absence of seed. '

An sttempt to confirm this vesciion with 2 3% agucous
"Sitol" excess was unsuccessful. Additional work will be
neeCed to establish a safe "Sitol' level. Because a lower
18itol® level also means less water in the oxidation, i
will be necessary to reduce the amount of 5C% Na0H adde
to maintaln the same caustic concentration., Due to a
lack of time, this phase of the dimethyl work is cure
rentiy ineactive.

¢
G

ode
Y

5. NaOH Concentration

A study was undertaken on the effect of NaOH concen-
tration, since it plays s most important part in the oxi-
dation of MeaDQA., In the absence of NaOH, a "Sitol" oxi~
dation coes not teke place, With insufficient NaOH, part
of the MezDQA is not oxidized, This was demonstiated by
2 ledder series in which the NalH concentyration was re-
duced, 2-1/2% HT MezQA was uvsed as seed and dry "Sitol”
was the oxidant.

NaQH Me=08 Quality {IR)
19.6% Excellent

17.8% Good +

15.9% Good

14.0% Fair

12.6% Poox
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Oxidaticn (Continued)

5.

NaOE Concentration {Continued)

Increasing the NaQH concentyation beyond an optimunm
level will result in “"grape julce" {NazMe29AY. When
thlsg occurs, the final product will be loaded with un-
oxldized MezDQA. How this can occur can he better under~
stood by examining the reversible reacitlons involved in
the oxidation.

MezDQA smemd NagMeoDQA {Soln.) o=z NagMezDAl {Solid)

J (o)

NegifeoQA {Soln.) == NasMezQA {Soligd)

Me=QA {Soln.) T MegQA {Solid}

rd

A large WaCH excess ig needed to ghift the eguilibriva
to form WagMeo-DQA as completely as possible. Too large an
excess results in large blue crystals of NezMesQd coming
cut of solution. When this cccurs, the oxidation coss not
go to completion. In the presence of seed; 1ez0Q8 comes out
of solution and the reaction goes essentially to completion
at the higher NaOH concentyeticn, The amouat of ssed
necesgsary for this to occur incresses dirvectly wiih the
¥alH concentration., The NalOH concentration needed for a
good oxidation depends upon the purity of the MegiQA.

This will be discussed undexr NapDRA purity.

In a series using agueous "Sitol" and 2.1,/2% seed,
the optimum NaOH concentration is seen to be a range for
faiy quality MezDQA.

NaOH MesQh Quaiity (IR}
17.3% Faiy
17.9% Good-
18.49 ' Good-
18.9% Good
19.4% Good
10.6% Good
20.4% Good
21.3% Pooinr

At the 21.3% concentration, the oxidaticn hung up as
a mixture of MesQA and NeozbtieoQA. Hgdrclysis Lo ¥ezQA yses
completed after adding water {step 8}. ‘The opiimum Nad¥
concentration with 2-1/2% seed lies betuween 18.9% and 20.4%,
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¥, Oxidaticn {Continued)

5. NaQE Concentration {Continued}

By reducing the NaOH concentration, it is possible
to cxidize MezDRA without seed. This is demonstrated
in the following series:

Baon MeaQA Quality (IR}
16.0% Pooyr

16.7% Pair

17.3% Good-

X7.9% - Good

18.5% Good

19.1% Goods

19.7% Bxcellent
20.2% Pooy

20.6% "Grape-juice”
21.2% "Grape-Juice”

The optimum NaOH concentration for the oxidaticn run
without seed is 17.3% to 19.7%. The spread remains
essentially unchanged. Only the concentration is changed
by uvsing seed. All of the preceding date wers obiailaed
using MezDQA from batch 801g«

©, Labcratery Oxidation

Based on the resulis of all the oxidation studies,
the following is the currently used oxidstion formula:

Gins .« Wi, Moles
RTINS i e g i o

{1) Charge a 1 liter, Z.neck,r.b.
flask equipped with agitation,
reflux condenser, thermometer
and dropping funnel with:

2,9-Me=DRA 10,0 0,12
MeOH 280 .4 354 8.76
(2) Add S0% WaOH slowly keeping
texperature below 60°C.
Normal caustic 216,0 142 2,70
Low caustie 200.0 131 2.50
Low, low caustic 188 .0 121 2.30
(3) stir 30 min. at 55-60°C,
(4) Add EI-Me2QA seed
0% 0.0 - 0.00
2-1/2% 1.0 0.003
5% 2.0 - 0.005
78%/2% g,o - 0.009
1 b0 - 0.012
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P, Oxidation {Continued)

6. ZLaboratory Qxidaiioa {Continued)

Gms A Moles

{5) Add "Sitol"” {dry) 36.0 - 2,67

(6) Add water 48,0 48 2.67

{7) Hee: to 75°C. in 30 min.

{8) sStir 1 hr. at 75-80°C.

{8) Add uater 280.0 280 15.56

{10} Stir 30 min. at 75-80°C.

{11) Piilter hot - recycle bleed

{12) Wash BY ~ with hot watex

{13} Dry at 80°c,

(14) Goal yield: 0% seed ?9.8 - 0.12
2-1/2% seed 40,8 - 0.12
5% seed 41.8 . 0.12
T-1/2% seed 42,8 - 0.13
10% seed 43.8 - 0.13

by the time the reaction reaches 75°C, {step 7). Thils is
sasily determined under the mlcroscope {oll immersion lens)
by the absence of blue crystals of HazMesQA.

The reactlon in a good oxidation is uswvally complete

. A starting series for testing the guslity of plant
Me2DQA coneists of the following:

HT-MezQA Seed 50% MaOH
{a 0% Jow
o 2-1/2% normal
{c 5% normal
(a3 5% - low

If all of these end up looking like grepe-juice in step 8,
higher quantities of seed and/or lower quantities of Na0H
must be tried. Depending on the quality of the MephOA,

it will generally take between on2 and three sets of four
oxidations to determine plant oxidation conditions,
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F. Qzidaticn (Continued)

7. MesTQA Furity

The ease of oxidation of MepDQA depends upon its
purity. As purity decreases, the KalH coacentration must
be cecreaged and the seed concentration increased in order
to have the oxidation go to completion, This is why each
batch of Me2DAA made in the plant wasg checked in the
laboratcery to determine NaOH concentration and seed level
before the plent oxidation wes xuvi., Where possible, the
NaQE level was reduced so that not more than 5% HP HeaOA
seel was needed.

~The effect of the MeDQM Impurity was demonstrated
in the laboratory by carrying out a normal oxidation ex-
cept for omitting the "Sitol". This amounts to repre-
cipitating the MezDQA., The filtrate was extracted with

- xylene to recover the impurilty, This m terial repye-

sented 0.4% of the starting materisi. When it was dis-~
solved and charged into an oxidation {step 1), the reaction
did not go heyond the "grape-julce’ stage. This seme Lot
of M¥ezDGA without the extra added jmpurity readily oxiw
dizes without seed,

Similarily, @ very poor lot of MeDQ" was mede easily
oxicizakble without seed. As was done before, the coxidation
was run in the absence of "Sitol”., The purified Me:DA was
ther isolated asnd dried. The original KesDRA recuired 10%
HT MeoQA to oxidize while the purified material oxidized
readily without seed,

G. ZPlent Use of HT MepQA Seed

May, 1967 Campaign

Lot ET MezQA Seed NaQH Conc, iR % MieaQh*
= Teb  Plant [&))

goz1 2.5  2.5% 19.84% Excellent  100.2%

8oz2 2.5% 2.5%6+ 2.56  19.8% Poor 92.6%

8023  2.5-5.0% 5% 19.58% Good 103.7%

go2k  2.5.5.0% 5% 19.8% Good 102.0%

8025 5,0% 5% 18,9% Good 99.8%

8026 9.0% 1% + 8% 18.9% Poox 90.0%

{*) sStandard
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Plant Use of HT Me»QA Seed {Continued)

Whe:re the laboratory tests indicated borderiine gua]vtyz
the higher amount of seed was used in the plant. Batch 8022

plant quality was apparently somevhat worse than the 3aoo<acory

tests had indicated, The second addition of seed did not
appear to have helped the situation. Batch 8026 Mez DDA was

of very poor quality. By mistake, only 1% seed was 1w“cTﬁlly
added. It was partidlly recovered by adding the other 8% seed,
The otheyr four oxidations behaved as expected hased on labors-
toey oxidations,

Determination of MepDQA in MesQA by IR

ALY attempts to quantitatively measuye the MezDA in MesQA
by IR have been unsuccessful. However, by the following pro-
cedure, an approximete measurse of the ﬁegQA quality can be de-
termined. A swall sample of the MexQ8 to be tested is ground
into Nujol with a spatula. For good grinding, the mix shoch
be viscous. The sample is ohen Pluidized by the dropwise addi-
tion of more Nujol while mixing with the spatula. This ig con-
tlnued until the dispersion has the spproximate viscosity of

Nujol itselrl.

The instrument, & Perkin-Elmer double beam IR, is turned
on and warned vp in the normal manner., Settings are a5 follows:

Resolution o27
Response i
Gain 5
Speed 4
Suppression 5

Wuajol is placed between two NaCl plates (part #027-113 ) in
the reference beam. Set the instrument to €.187.« . Place the
Me2Q8/Nujol dispersion between two other NaCl plates ia the
sanmple beam, Adjust tbe sample thickness so thwat absorbence
optical density) at 6 192/wlles between 0.6 and 0.8. Then
set thé instrument at 5.8 and sean to 7. 0,4' The relative
guality of the MezQA 1s obtalned by compaxing “he _spectrun
with the spsetra that follow., HezDYA absorhs at 6.53 4,

REFERENTES
Additional data may be found in the following references:

1. ET Condensation and Distillation

5120-2 « Vary PT concentraticn from 8C% to 11.0%-216%
batch size.
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L. PI Condensation and Distillation {Continued}

5120-3 -  85-90°C, vs. 105-110°C. coudensation
temperature and doubling TFA catalyst.

6 =~ 0-150' reflux efter condensation {3/1
PT/SSE); 60+ vreflux {7/1 PT/SSE); STSA
catalyst, 60' reflux.

7 - 60%'reflux (7/1 PU/SSE)} - TFA vs, PUSA

44 . Attempted oxidetion of precipiteted HMeaDOA

79 - Redistillation of plant HesDA?

96 - Plant TFA loss

2, 2, Pyrolysis

5120-83 «~ Conteminate pyrolysis feed with PT and TFA,
We2DAT stability.

85 « Reduced laborziory pyrolysis boil-up.
3. MepDQA Purification
5120-98 ~ Wash fair MezDAA with 5% WaOH MelH
99 -~ Wash poor MezDQ8 with 5% NaOH, WeDH
L. MezDRA Crystel Phase
.~ 5120-39 - Recrystallize HezD2A from WaCi/HeOH,
53, ~ Reflux MezDAA in INMF and Dowiherm.
5. Oxidation of MesDOA

a. General
5120-8 -Oxidation of experiments 1-7
9. ~Reproducibility of laboratory oxidetion
10 ~3-5% water in MeOH
11 ~50% MaOH addition rate

12 ~Contamination of oxidation with Me-D3A after
"Sitol” addition.

13 - Water in oxidation

14 - Oxidizability of MezDQA batch 80C6

15 -~ Water in oxidation
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5. Oxidaticn of MepDQA (Continued)
b. Seeding |

5120~17 - Beta QA mill powder witih prenillied iesDOA
18 - dema‘QA millpowdey with prenilled MezDOA

19 -~ Seeding with beta QA willpouwder, goumma QA
milipouwder, and premillied Me,DRA

20 « Co-oxidize MexDOQA and alipha HQA,

21 - 1% + 5% beta and gemma QA millpowder ievels
22 - Co~oxidize MeaDQA and beta DGA.

23 - Water soluble salts from Als{804)e

2k ~ Alo{SO04)s &s seed

25 - BExtracted Dispersion Milled heta and gamma
QA presscake as seed.

26 - Millpowder concentyation.
27 - Gamma QA millpowder level,

30 - Gomma QA millpowder required to oxidize
. Me2DRA bateh 8018

31 « Gamma QA millpowder rsquired to omidize
MesDQA batch ©019

32 ~ Gamma QA millpowder veqguired to oxidinze
MeoDQA batch 3020

35 ~ HT MeaQA level

36 - u 1

40 - 2-1/2% HT MeoQA at increased MeOH.

Lg . Laboratory EF drowning of HMe QA

52 . Evaluation of 512049

68 ~ . " plant HT Mez0A

70 - 1 L ] % a1

71 - Oxidation conditions for MezDQRA batch 8021

72 - 1 i it u 34 8022
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5. Oxidation of Me,DQf (Continuved)

b, Seeding iCOnéinuéd)
512073 -~ Oxidation conditions for Me=DQ: batch 8023

74 1% . i n i 1 802k
75 - 1 i 1 n i 8,025

?6 - 1 it i 1 it 8026

c. MeOH‘ﬂoneentrafion

5120~37 - Increased MeOH
' 38 - 1 1

d. Agueous "8itol”
512041 ~ Q«67% water

45 . 67-111% water
46 - Oxidize MeoDQA batches 8018, 8019 and 8020
with egueous "Sitol"
. 55 - Agqueous "Sitol" addition temperature
63 - Aqueous "Sitol" concentration {68.115%)
66 - " " B {68..136%)
97 - 68% aqueouns "Sitol? Tood MezDOA

e. NaCOH Concentyration

5120-47 - Concentretion reduced from 100% to 56%
48
53
54
57
58 - " " s no seed {NeOH 89-111%)
58 ~ Good quality MeDQA (NaOH 82-111%)
60 ~ Aqueous "Sitol", no seed {NeOH 100-122%)
62 - " " oM (NeOH 122.144%)
6% - Aqueous "Sitol", 11% NaOH - £20% iezDQA

Add aqueous "Sitol” at reflix (NelH 100-120%)

H

Agueous "Sitol" {NaOH 100-140%)

]

Dry "Sitol", no seed {WaOH £6-100%)

H

Aqueous "Sitol" {NaOH 100~120%)

3
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5. Oxidation of MesDAA {Continued)
f. MeaDQA Purity

5120-86

~ Oxidation of re-precipitated MesDQA
X0R~179 Closing Report ~ Attached
7. XOR~181 Closing Report - Attached
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ORJECTIVE:

SONC

YIS

[ONE 't

Research hfs shown in thc 1&b0?&t04j thac thb wge of -

TFAy rather than PTSA, ag & condensation catalyst

allous o reéduction in the TD/SSE. mole ratio from' /L
to 3/1. A reduction in the anount of ID used will '
speed the xecovery of UL and may enss some of the .
plugging problems encountered: cariier. Use of TRA
also elimirates the PTSA neutralization ‘step pro~
viougly paztielly responsible for poor yield, qnalltJ

- and operabliity. Reseadch has also shown-that the

problems agsociated with the oxidaﬁimn QEn be overs
cone by uglng dispersion il 1cd gomma QA mill sowder

| ﬁb Spcd

uvntnesxz° 2, Q~d;methyl DQA un&ng TFA as the rot-
dcnsatiou cat st and oxidize it to 2,9-dimethyl QA
using d*aocrsjon milled gamma QA mill powder a8 seed

L. ?1ejﬂsfwcre lcw ior several rcasons*'
B Tuo of the three Jots had lou Sub yieldso

b. Najor oss due to an inopevabTe bhr¢ver,
- This neéessitated using the loaf filters.
. Ctne of the leaf filterq was subsgeguently
_found to b bleedlng badly to tho sewers

+

2 Thﬁ ﬂ‘m‘thv‘ DOA TE& procc<& 1? op aolc,l.

Sx‘,&at‘ aﬂtﬂ3v O?id&bl@ﬂ~ were cbiained i sy using
104 Qprcr71cn nilled gamna QA mill gowd :r &8 sced,
Labovetory tests d<monstyated thzt the ox Ldatlong
wou7f not ha ve ZONE: thhouu the bewdo
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XOR-179 ~ CLCSING REPCORT {Contd.)
CONCLUSIONE :  {Continund)

b, “the Apriver vecsme inoperable probably because it
wvas alrosly portially plugged (QAQ from beta oxi-
dations) uhen the dimethyl campaign began, Because
of this, pressing was so slow that the dimethyl QA
glurry ccooled and set up. ‘ : R

dinpeyrsion milllings with QA pave produnts

yes ve. standard. This neceosaitated using in-
creasad chantities of dimethyl QA to zet standard
enlow, The problem appears to be incomplete golid -
sdiution, : . : S :

e Wornsk

RESHLNS:  The Poilowing %2 procius wiclds were obtained:

B e

Serplo Stop © . Methed 0018 o019 8020
SIS LY © After filtration IR 685 .63%  T3%
LIS Vil A i Aftor condensatlon Distillation 54T et Heg
' , and : :
pyrolysis

Mo DivE L - After gistilletion Pycolysis 50 1)y (1)
46%. 63
{1) (1)

| CTRPIRY S s Hnd of pyrolyeis . 05 tank as5d . 58% . 71Y

A

5
IGETI RS VU Start of transfer Pyrolysis 50

N

e DB L Bnd

o

S frsnsten Pyrolynis

AL AN CF 68 wank . Chapwan 635 50% 544

'y

.y o} . my . : PO A . - o . . oy o1 i -~ !
e QAo t,f.'-f,- - Toad of oxidation. | Chapman H1% Loz 7495

(3% omple not taken,
Trziud ol D306 04 seed,
'viaaicaﬁefthgt’gnxt‘of the yield loss occurred in

ol -batrhes 8018 and 801%, The volume of 8019
roninevely 80% of the ofher Lwo. . WNo conelusions

W An-process canples that were, laboratory finishoed.
55 rot ciearly uvadersicoed, but appsars to relate to
VP ocanmde and ho o lessey extent, tank levels.

Foomeso Toseen for tha rao csn b disburaed ss followss:.
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X0R-179 (CLOSING REPORT) (Contd.)

-3~
RESTLTY -

synthesis . | 54O

Samples - : :  30F

Spill (8519) ' ,' - 204

Filter ang prylne 51056#

Rowork Lot ) koot
fotal Twsses - 2055#

GA Packed oﬁt i - 23004
Expémted'QA‘Pfoduction | | 5365# (bascd on 71.7% yield)

~ Thecwctical QA Production ”UBG#»
ion subsuguavit to the run haf brougrf out that one leaf

&6
cl~nb vadly, and it may not have always been bzcized up
: ! Tuar f11tér, This coudd heln oxplain tha disastious loss
b e owidadd

len and po chsuc;' Unaortanataly, no ssimples were taken
o the tonf waash aatef to ho sewer, 50 that no. concrete sewer los
ean bi o fameoey ia:nod ' . :

o mafor Opare tlnp pfoclom wcrc enconnvoxeﬁ durzng the campalgn.
oy oniy hrn;:on wog a rertially plugged ¢ondenser Suring the distillation
w"bntc”'?0¢9w Tile u(«urrPd Jhan tre cocling Dovwithernm bet.below the ’ )
Rormnd ”ho pruvusp 1tbelf pave no. prooicms, .

1&hn"ﬂ‘orv ’i W& tovnd that lbp dispersion millod penma, Qﬂ

CI VI O ded oy hub ches Q018 and 8C19 oxidations to go to

o, Babel 020 reguired only 7% digpersion milled gammd.Qﬁ mill

‘u e 1.6 cnmplefuo o Houwever, in the p3aﬁt, a sanple of batch

1 when 8- fnqnhca rcf;ux,was in the "srepe julece" stuge..

bosac recoveyed by the addition of 3% mill powder The peroent
thoge LRpehes waa: 8018 ~ 94, #ﬂ, 0019 - 8( oFs 8020 - 96,19

MR ..-..-hx .:L‘,}. e

e r the ‘u:hu amount of NaOH aqd Si*ol used in Lhe ox;qatxon,
Lo nelhoeoohont of Bhe 1&407 slurry is very high. Hence, when the temper-
R R ~uvb L~lo1 LGoC., Lhe slarey 2ty up solid. The partial

E SR ¥ wivar slowed down the prvuslnc Lo the point where the

TR b Wy

S RRNCI N i Cowi osmcasit o et up. AL that uiut, the press uas
¢ ey v Comn £idferebilit v off the oxiﬁ “ion slurry waen
el e o SRR uxﬂ La aunratr«v prossure filter, Hehee, the
Pt T ok JQLE vb weenals to the diﬂviﬁﬂ’ *A pa:chlc siué,

o e : _ o

g o £ ahe e gttached,
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RESULTS ¢

e Cirst 7 mill charges u

Xo8 - J(g CLOSTRG RP 0? {Comtdl |

-~k -
(hontlndco)

sod 65,5F dimethyl QA (100% basis)

vi. A norial sharge of GO0 Tﬂl& was done because the product

was Funnioy; on che ye]3ow side in previous campaigns. As the product
was 3uill ycl]ow, the dimethyl QA charge wae increased to 90. Oﬁ {100%
bagis). A gatislfactory product was obtalned alfter this change0 The

foilowing,

Loy
From

0
e
Al

tehnlates Neuport qualvtv results

on each wlll charge:

Mill
Hrs,

100%
MT Mc2@QA

-

Str,
I Sy,

Vay 199 w20 g3 ¥ 15 8.1/ 85.5¢
R Al S - 2o g1 "
W P p20 0% e g " "
) v PP ER? go v?o 35 "
T e PR g5 2 15
e pY et o 820 55 g 90 O
oo 82¢ T 100 peo ptt @ "
78 199 599 9o p25 20
i o p?9 g2 97 5 8 " "
61 PPy ped 92 gt | DISV 7 »
3600 Wy pe% 90 815 p22 ; "
Wk 166 pIP pIo 97 p15 pl5 " "
o 1o ptY g 87 B35 pl5 " "
(70 yre  pP9 p29 90 BiS p20 8.1/ "
Vi3, 1, 17t a5 pes 93 BT 5oy "
o pl5 120 g ¢10 17 no -
VIRV S N 25 | 99 g5 pitt " "
M oceanna tor the szllowuness is | welizved to be dxﬁ to ancmpiete
nedld ao!ut?wn.furma;Won ir the acid ¢ ,ht“act¢0n“

8 g ate
AL O

13

i
R TEIN

2ty e exbrected and Mewerk alkyd plan-
e n)’ )

It should be possible
aiiuation by changirg the acid ecconcentretion and/or

Pre jollowieg tabulates Newsort yubouts of mill charge

tests of the extractions

Sud,
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{Continued)

Hili Charge

- Ko7 147, 148, 154,

l t)‘ ’y 1'-3:’2 2

17=

A0 1AL 3350,
170,

Yo,

3\’3:

151,
175,

hyo 1, 105, 187,
T ‘s 1"’» 1TH,

AN oo lots were 0K to

156
167,

152,
170,

161,

l?ﬂ

XOR-179 CLOSING REFORT {Contd,)

R 5 =
‘_32_

158, 159, D=0
168, 172,
164, 165, 029
177 .
163, 166, = D2
ahip,

Rubout
“STE, X7
.92 ®6
93 v
o pto

2,9 DiMe QA Plank; Cycle Times

L

Alkyd
Str, _XT
B> 12 100 B »°

Blo Ilo 102 318

i ‘OALQNLuL is a "ummary of the cycle %imes exper;&nced during
Lost time LS not ghoun,

L]

Clinr voacent £,

-7} Dldethyl €

A plant run,

A ksl Yheoretical Plant '
Pime Time Std. Comments
K 3G 12 13 o4 hr. lag betuween DES and
o sS85
Havia AS] 12 13 Lost 5 hxs. digsol ving
: solids.
Seels ] 1 12 , 13 - Good yun
21D Seadsanabion Distil ation (SSE transfcr to final level adjuutment}
VLG 10 '7* 6 Lost 2 hrs, Sixlng rotamefexs
‘ and finding T line
So1 15 7 oS Erratic distillation (‘lnc
v. pluggg_gn ? )
G2 £ 7 © Good rum
G dStart of trapsfer to final cool-down)
s 11, 11 10-hi. transfer
ni 106 a1 11 10~hy, transfer - lost 2 hrs.
For A% 1 3L S-hr. transfer
DUP050028253
_—
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XOR- -ja CLOBING BEPOKT (C'mtu.)

SISO BY

AN

R A{)&dhnspn
ﬂ%‘/ £ l:{%b 'x/‘}/\)‘

B w-o.-

3 e (r,)o":oy" v

Research Supervisor

- -
Cycle Aactuél Theoretical Piant , ,
and Bm;g"’g_ Time Time Std, Comments
Butuche Biltiation
2018 16 10 31
SIVRES : 3.6 10 11 {llutshree used as nold tank
' ) because of lone; press
3600 10 10 11 eyeles
Gmition
a0 1.5 10 12(3) Lozt time gettlng qample
o ) . ) ‘ Aresults
RO XAy we-1/2 10 18 ’
o0 in 10 T l2 Insufchisnt seed - loet
€] hrs.
v 3 ‘3 {Blinded ¢ ;hrlver'— all batches
: , dumped o leal filters at
13 3 3 end of times shown
e 9 4 3
CLOSAFE RIEPORT WR 1’.{"1'131‘: ny: 2, 7. 'ﬁ-a'zgow«m A Sy
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PONY DE MEMOURS & COMPANY

CC: W, S, Struve/ o
-+ A. A, Brigzolara -~ Newark
H. R. Linton/R.F ,White =~ to
H. frnoul /B Wilson - "
‘R, Gedd . ' - " :
W. A, Jenkins - Newport
as .Me Salemi - 'f .
J. J. Adams -
C., P, Wood (5) - 4.1
P, N. Qdelld - "
. J. €, Chansy - P
R, i, MacAllister - "
© T 8. MiAllcelot - "
Ro. H.Wetuzel - n
H, H, Gyorgy - "
J. W Minnich - "
Ja. ¥ Maurer - !
e T L LE S "

o o
#./

Sewport, Delaware
Octoogxr 3, 1807

547 ‘ORGANIC COLORS - NEWPCKY

 XOR-181 - CLOSING REPORT

ITPLE: Plent Synthosis - 2,5 Dimethyl 28

BACKGROTND

OBSECRTTE

TFA, rather than PTSA, was shown to be a suitable

- catalyst for the p-toluidine (PT)-58E condensation

in the laboratory and the nlant (XOR-179). The
more soluble and active T¥8 permits & reduction in

. TH/SSE ratio from 7/1 to 3/1, reducing pluggage

problems and the catelyst neutraiization step whilch
previously resulted in reduced yield and guality,

JFurther, laboratory study sn the oxldation hsos showm

that the voluminous 7-10% gamma fas millpowder) sced

. can be replaced by 2.5% HT drowned dimethyl QA.

Dimethyl DQA, tested in the laboratory, showed
instantancous hydrolysis from NagMezQA to MeQA
with this seed, It was further found that & small
reduction in WeCl concentration eliminates the need
of seed in this ¢xidation using normal MeaDQA.
¥oditrications of the vatio of ingredients pow per-
mits use of "Sitol” solution; with the ellmination
of sesd, no dry ¢olids nced be added to the tank,
his eliminates oxiensive squipment requlrements
whiich would be reoulred Tor safe solids addition.

Synthesive 2,9 dixn

2thwl GA ed the 179% batch size
using TPA as the condgnention catalyst; 2,50 0T
drowned 2,9-3imuoisyl @4 as seed, and, if possible,
no Beed in the oxidoiion,
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CONGLUS TONS :

RESULS

Lield _7.;

63 - BT
,52 - an:
iR
”3*11

7 - Pyr.

05w TRIA

The

-2

The laboratory 70% goal yield for Me,DQA was
demonstrated in the plant,

The oxldation yield is essentially‘quantitiative,

Dry 2,9 dimethyl QA y¢cla is dependent on re-
covery efficiency which in this six batch
campaign was 90% versus £6% for ﬁ»QAo,

MezDQA quality was poor. This appears to'
relate to MezDAT degradation during pro»
cessing.

Becauge of juality deiOiuﬂ”lOSg it was not
poprioL» to oxidize Mo»DQA w1thout seed,

Some opaerating problens yere encountered in ' |
this run. '

a, Disappearaﬁco of TFA and TD.

b. A need to modx?y the TFA/TD distiilatlon
- to botier remove TD.

c., Filtretion loss e>.

d. Ma¢nta11 batch, 4dpnt1ty to eotablish
batchwiae yields.

The Tirst tao batches 0* ﬁvQA coming out of .

the MegQA campaign were pooyr in yield and

fluore gcencs, Dne to other operat;ng changes
these bduLhC the degree to which this

vuegradatlon as due to Lhe 2,9 MegQA un

caniot be established,.

following yield.data were obtainéd:

8021 8ozz 8023 Boghk 8025 Bo6

o 66 % 15 .1

52 59 66 60 59 . . 5

3 .ég 63 55 2. - 3

- 73 - - 65 &7

72 72 9% 68 7. 58

72 51 82 66 68 56

7y i &1 70, 7Th . 58

G 6o 55 Lo WS 70
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RESULLS: (Continued) ‘ _ ‘ ‘
The low 62 DAT yields vs. 77 pyrolyeis yields indicate .
. non-uniformity of the 62 tank sample, The non-uniformity results
from part of the MeaDAT belng out of solutlon at the 120~50°C,.
tapk tcmperature, It 1s believed that the MezDAT comes oub. on

the side of the tank vathar than as & alurry, hance, a weak a&mple
_is obtained,., :

An exeeslent materiel balance was obtalnad Qn ﬁnia an,
Matarial Balance hwa '

65 Tk, | 1472 72 () 0 c139% . 1566, - 1182
68 Tk, o oas1 ik 1666 o 134@ o 4'::.3‘9% T 11bo
Beed S 37, Co e g? S . 3 oL R 109
Total 188 . 1286 ”17l> SRR S £ B -1 1
68 k. . ¢ . 1533 0 (2). 1737 1486 o 1sv2 1280
Leas Tilter ,:K‘C;    § fbf-'  “b]‘}J 600 . Q g pop
Speny Drier 1100 1300 - 1400 - 900 . - 1000 1300
Total S1100 . 1300 © 1koo . 1B00° 1000 1522
LOhu' 2388 4+ 1h - oe349° 0 +83 .- 473 4pl2
qmulqtive ‘ ~388 n J'gBT%”‘ - =723 ~640 -1113 -871 .

Tar - 4 S£131 R C B . j,_: - . o ‘

Calewlated - 1::’»3_ 163 - T163(27) 241 - 69 453
Cumulative USj . ER0 489 - 730 - 799 aes2
I;'ot,md - - e e T 1080; . 1430

\ . The ovewall MeanQA yield vas 67% Batch 8026 was conslderably
iower in DA yield probably due to' degradation of the MepDAT during re~
alstillution of the TD. Excluding this, the first five bat ihes aversge
70, This compares favorably with a iaboratorz yiald of ?O « The -
yiends Latok ont wel), wlth the tars found 1n gtill,.

Tha i dation yle*c for MesPOA to Me,QA in 68 t&nk was 103%
for the five batches Loy which data are available,. This corrssponds

o 4 00.5% laboratory yield and is w;thin mxpected sampling/analytical
ALCQAYAZY .. : .
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RESULYS : (Contlnued)

A 90% yield was obtained acroqs the filterb and drier.
Pippent was cound in the filtrate storage tanks. No quantitative
measure 1s possible; since these tanks are fed continuously to
‘nwethanol recovery and the sollds are sewered‘

Based on storage tark measuremenfs, the yield ffom'DES
to dry MeLdh wos 61%. This excludes the added seed, . '

The only presently avallable measure of MexDRA quality
is tto nasc of oxidation., Good quality MesDQA oxldizes readily -
ol Migh ¥oOH levels and without seed. Foor quality Me-DQRA re-
aulces seed and/or reduced NalOH levels To DL oxndized, Yield_ls

not avfected,

, The MeaDQA quality in thie campalgd Was poorer thaniho
pravious one in March (XOR~179) The oxidation conditions re~’
guired were as Tollows. A ’ o

CBoar 8022 8023 - 8oz . 8025 8026
HaQLl Tevel (lbs./gal) 0,165 0, 166 0,166  0.156 0,156 1.56
¢ B MeoQA seed - 2,5 2.5 5.0 7 5.0 - 5.0 9.0
‘the vroduct quallty wag ag chlow , - | , o |
OA - R . Good Poor . Good® Good - Good Poor
4 Qn {std, 5119-71B)- 100 - 93. 30% 102 - 100 90
Rased on theee data, fouy of the six QA batches were of excellent
quetity. The other two could be consumed by blending. The poor
guaitity of 8022 probably releies to 15% of the MepDQA remaining
on the Wutsche, This re;ulted in a 15% NaQil excess, By an error
in caleulotion, only 104 of the seed reguived for 8026 was added
initially. Particle growth of the HazQA made the subzeguent addi-
tion of the remainder of the seed result in borderline qnality -
MeaDRA in.the procuct. [T S
One Jroblem ncountered in thls *aapalgn was Lhe dis-
appeavance of TPA, It was necessary to make an addltion of V1rgin
TFh Tor each 62 tank uondenseb¢on - . ,
o TEA
gozr . 19f Initial charge
80”3 : lﬁﬁ
802’4‘ L),r,
8025 Ouf . .
5026 - ZO% : In’tjal caargﬁ'
, S . V-
DUP050028258
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on batch u026 virgin TD and TFA were used in an attempt
to improve quality, There was no evidence that any of the lost TFA-

uas bung up in the 62 system as the TD salt, Further studies will
- be needed to solve this problem ‘ ' ‘ , '

Another problem involves the renoval of TD by vacuum
,aj~hJ13atxon after the condensation, Foymal procedure is to
diatilk unhtil there is 0.05% or less TD in the column bottoms,
Bircs Me.DAT will come out of solution at the 150°¢, 62 tk. tempera-
ture, it is possible that some.TD is trapped, This trapped TD could
therl be avallable to cguse trouble in the subseguent pyrolysis.. An
a(tnmpt was made on 8026 to overcome this problem by heating 62 tank
to 170°C. at the 2nd of the distillation to put everything into solu-
tien, ccrving back to 150°C., and redistilling., Additional 1D was
removed by this technique, However, the extra heating was apparently
moy+ barmiul than allowing some of the TD to remain, The MezDQA
(8020) was the poorest made as measursd by case of oxidation. It
wag necessary to use 9% seed to make the cxidation react¢on €o to
Pomp'ctxon. : '

: There were no flltration problems in this campaignq

‘fhe niroblem of the Shriver being plugeed in the March campaign

was overcome by preheating the Shriver to 50°C, and maintaining

the MeaQh slnery at 62-8°C, These steps were necessary to keep

the nalts in the MesQA slurry in solution, ~ It was the precipitation
of these salts combined wlth a partially QAQ biinded cloth that
blinded thwe Shriver in the first. campaign‘ .

The post MepxQA performance wds as xollow5°

9578 9sr9- 9580 - 9581 g%l
63351 ’ 37(7 e . T2 - Th 76
(‘»ngﬁm , 5{3( ) T .7 . 8o -
()55 YA : 57, B0 T2 Q2(?) 74
Fluoresconce 3&? CBHEP - 118G o 1RiG - 118¢

: Tbe first two ‘patcres subuequent uO this campaign we*e poorY
in wieldd ané in quality while the next three were excellent, The first
botrh bad proeviously drummed out SS8E added which apparently had degraded.
‘e second bateh showed an unexplained degradation in pyrolysis. There

das no “irm reldtﬂonshlp of elther to the MeaQA campalgn.
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