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- ABSTRACT
Contlnuous formation of a agtable intermediate isoindolenine
can easlly be formed in a pipe line "flow" reactor. Synthesis of
CPC from the intermediate could be accomplished in a cascade or

staged reactor., Benefits of C¥C quality uniformity and simplicity
of processing would be realized in such a synthesls system,
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KN-69-12
Newport, Delaware

INTRODUCTION

Thne phthalic anhydride-uvres process is used ©¢o make
the wnajor portion of copper phthalocyanine in this country.
DuPont Pigments has used the process with & purified kerosene
carrier since the conception of CPC manufacture at Newport in
1948, Some countries use phihalonitrile because of better
ylields and simplified processing but this raw material cannot
be justified economically in the United States because of the
low cost of phthalic anhydride and urea,

E. F, Xlenke suggested that a possible area of cost
reduction might be reallized in a semi-contlnuous process for
meking cruvde CPC over the balch process belng used at Hewport
{Reference 1) ’

PR

Farly semi-works acid flushings of the crude CPC
synthesis nass indlcated potential quality problems due to the
margin of difference in impuvrity levels from betch CPC synthesis.
In a2dditlon, since both flushing and ET drowning were visualized
as "flow" resctions; it sesmed thst additional benefits other
than wniforaity of cuality wight be realized by "flow" syn-
thesis rouvte {Reference 2),

Search of the literature indicates that intermediate
iscindolenines in the route to CPC were highly stable compounds
and could be produced in a "flow" reactor {Refersnce 3),

Refersnce 1 - EFRlenke 4o JHCooper, "CPC Cost Reduction",
R /27/60

Keference 2 - Reilg "Flow Reactor Concepts’, NB-3244.177F,
3/25/694 Engineering Computaticn Sheets 1 and 2;

11./19/68

Reference 2 ~ “Isoindolenines", Angewandte Chemie 68,
pR. 133-150, 1956

CONCLUSIQUS

The continuous {ormation of stable intermediate
isolndolenines can easily heé formed in & pipe line "flow"
gantor, Benefits of ualformity of quality and simplicity
of processing would be rgalized, The final formation of' CFC
would be difficult in & "flow"™ reactor but would present no
preblems ln & casceade or steged stirred reactor system being
fed by the intermediate unit and belng discharged by gravity

filow ox &n open centzifugal pump.

DUP0O50081581
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equlpment simplification.
DISCUSSION

Toe initial work was carried out in the standard two
liver CPC synthesis flask using normal plant concentrations for
kerosene, phthalic annydride, urea, copper chloride, DBPC anti-

wigant ana ammonivg molyrdate catalyst. The amounts were:

68 ¢ A
35 g Urea
11.6 & CuClsp
20 3 DERC
325 & £
B850 mi Teobase Rerosene

If the iagredlents are charvcd in the noymal ;ashlon and heated

to the lntexwediate sﬁage of action (120~135 C.)s considerable

foanliny dus to the erratic quluLlOﬁ of COa was noted. It was

obgexved if the ;ngreﬁfcnth were highly dilspersed, that is, high

gpaad mmxﬂuﬁ in an Oster blender, the gvolution of gas at the

_asﬁrnﬁﬁ aua rmaction siage was moyre wniform and rapid heat-up
3 Lahed withont Toanover,

A tempevatuve prefile is atltached,

%an this mixturs wes fed to a 19 mm ID pyrex tube
uning & glass funnel as & Teed rageyvoir and a flexlible Teflon
thlwg b@twecn the funnel and reacior, & continuity of feed
conld not hae hssathsqba zeause of plugging. If kerosene l1n
the miz was reduced 30%, the Feed veguired help from a blast
rod slightly eraller than the stem of the reservolyr funnel but
the reactor gave a uni xozm discharze., The character of the dis-
charge varied ,n the mperatuv@ “maintained over the 36 inches
length thei was aated v»tq Glascol heating tapes, operated in
three separat ?2 inch sszetions and controlled by an 0-120 V
el ose

VaTLeL on 68 2LLon.

&
€

ol

At 10L-'AQ°C,, the lntermediate product was a light
biuish salt and some Free kerosene, At 115-120°, the salt was
light green-grayish in cgpsarance with free kerosene., The free

DUP050081582




V.

DISCUSSTION {Continued})

kerosene in both cases was water white. IT the (emperature
was elevated to 137-140°, a yellowlsh green product was ob~-
tained and the kerosene had a reddish tint, ALl three lnter-
nediate products yielded CPC in good yield when heated as
repidly a8 possible {20 uwinutes) from rooum temperature to

313°%C, on a hob-plate in a besker using a magnetic stirrer
bar for agitatlon (Reference MWB.3244.39,40), If the cold
well dispexsed synthasis lngredient mags was heated in 2
similar beaker, UPC was ncot formed but the product was a
dark brown mass with conslderable phthalimide.

A 3 1itey Hastelloy C~270 reactor was converted
inte a 3~steged reactor unit with a econtinuous feed pump
and o method for discharglng the reactor conbinucusly (see

Atbachment #4), The initial run failed to yisld useful rate

deta because of pluggags in the healt exchanger on the feed
gide shortly before sltart-up. Attempis to bDypass the heat
exchangeyr were unsuccessful tut analyses of material frowm
the top and botiton gtages of the reactor indicated all the
feed (RU00 grams} had converted to CPC. The heat exchanger
was redesigned snd several subsaeguent runs of two and 3-1/2
hours were successful., {(Rel: NB=3243.10-15}.

Ueing The 3,648 1lbs./yr, Blue required for the
October, 1968, CFC market potential would indicate &
500 1b./hyr. dhig at 85% utlliization, thet is, & 500 gallon

repctor system {see Attachment #2).

Py

3. Pre-Start-up Svrvey ~ Continuous CPC
fynthesls, 3/17/00

4, Hhow Resctor Leb Unit, 3/25/09

femsy oo o gwon B o Sen Yy &7
enthesis, 4/24,09
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Location: Dullaing A-2L « Jobh 307 -~ 3rd Tloow

Personnel Rosponsnible:r P, L. Redy, Chealenl RnHLHOLr < /€7A°

”
Jaul M. Rogers, Wecunical ASSin»u

:9 \1‘7"-"3_ s'..n. Krk'-) b(’ 'L.L?':QMN.
A.  Coasinaons cgntncnhu o CTC by Teeding o pre-nixed '
srurry at 4HT0 Bheo w‘l A sloss lioed heat excan ager !

Wy 3”uud,b \caufov uhich w411 be held st 200°C
opesaLing Lerneraire.

B, Wecostuee of thn mddh Ao atnooplhceole axeopt B pei
maximum cerosy Ll lnss 1ined hvan ClbhuﬂbfLo

Pesmernture 3o KLOC inlet - 200°C reactor and

150%¢ product GLoeharse.

Raat®

C. Sa2¢ axketeh athached. Liagron.

D. Initial syntiwsco {baten wise) have been completed in
tae 3 1 Hastelloy "C reac»or.
IX.  Eguipment .
The cguipment iavolved are:
A. Eastelloy "C7 feesd pwsp wita Teflon and carbon impeller.
B. Glass Jined heat ciehanger. 3./4" nominal OU feed pipe
and 1/2" nominal OD product jaciet.

"C¢. Tarec 1 iastelioy "CY sitaged reactor with 4 bofft

.
two turoiné bilades twrned at $00 rpm by o compres
air turdine.

D, Product pumn - Stne as feed purp bul connected to a
variavle speed drive to malintain constant level ia The

TRACTOT.
IXI. Sarvica Facilities

Compressed aixr £or the reactor agivator, 11OV outlets for

feed and product pumzs aud the Ieavy duty heating dacu;t
on the eacvor, ‘
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Hazards : o , A
Dl TS 5 wirtree, 04 0D & .

{
'

Kerosene at 200°C congiitutes the major hazard,

.

B. Electrical

v

© A1l electrical ccuipment has been grounded and have

pull-out plugs for lockout procedure.

C. Physical

The glass heat exghanger (broken glass) and agitator
speed (900 wpm) constitute the greatest physical

hazairds of the unit.

Safe(uards

The eguipment is houssd completely in the walk-in ventila-
tion hood, Adequate exito, stulrwells, ete., are provided. -
for Lab 307. Fire extinguisher is located immediately

adjacent to the north ¢oor.‘

Protective ZEquipment

. A. Noymal Operation

. " Safety pouzies and safety shoes. -

.B. Stand-by Foulpment

Safety shower locabed gdjacéﬁt %o hood.

as noted in V, * ..
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