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SUBJECT: Trichlorophencl Tests

T, I'. Holder
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Attached are plots of tiie anzlytical data from the recent
gseries of trichlorophenol tests, They were cbtained in one-gallon runs
of the process proposed for use in the new equipment at Newark, These
data, along with the data from the first series of runs, show the effects
of most of the major variables in the procese and, I believe, provide a
basig for chocsing the levels of the varizbles in the initial operation
of the new plant,

Summary

Four rmuns of the proposed progass vere mads. TWO zuns wsre
required for checlking out the feed eystam, the temperature-contrsl
system, znd the sazpling system. Useful dzta ware obiained Irom the
oither twe (Runs 17 and 20) by taking samplss every fifteen minutes and
anzl yzing then cemplately.

In 2ddition, one run each, of the old Newark process, in vhich
all of the reactants are charged to the rezctor befors heating, and the
process b:lievsd being used by Monsacto, in which molten tetrachloroe
benzens is added zradually to a kot sclutien ef caustic in methanecl, were
made, Thece two »uns were made, zlong with Run 17, bafore the sampling
and amlytical techniques had been perfected, and when the analyses from
Run 17 irdicated that some of the volatiles may have been lost during
gampling, it was decided not to amalyze them,

The analytical data from Runs 17 and 20 are plotted on
pages 5 and 6, Data from the first series of rums are repeated on
page 7 for referencs,
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Conclusions
Examination of the data leads to the followring conelusiona:

1) The process of graduslly adding 2 methanol solution of caustic into
molten tetrachlorobenzeme (the proposed process) should be safer io
operate than the old process. The additdon of caustic at a controlle
able rate is inkerently safar than adding it ail at onoee,

2) The proposed process should produce yields, based on tstrachlorobenzene,

at least equal to those obitzined in the old process. Yields of 963
to 1009 have been cotained in four hours! reaction time,

3) The propcsed process should require lees caustic than the old process,
The 94% yield was obtainad with a 10% excess of cawstic (2,20 moles
per mole tetrachlorobenzene); the 100% yield was obtained with an 18%
excess, Both of these are appreciably less than the L8Z excess which
was standard in the old precess, and which, when preseot all at oncs,
probanly caused condensatior reactions leading to the formgtion of
chloracnegens and corrssponding loas of product.

L) 4lthough the data of Run 20 show that dimethyl ether defirditely is
formed in the proposed process, it egppears that methanol losses
should still be quite a bit lower than were experienced in the old
process. I estimate that tha loss will bs 1/L to 1/2 of the 0.1
gallon per 1b. trichlorophencl eperienced in the old process.

5) At the budgeted produsticn lewsl of 95,000 1b. per meonth, the probable
savings ig £1,200 %o $3,000 per month,

Recemmendad Ioitial Plani Onerating Conditions

The following conditions are suggestied for initial cparation of
the new planob:

Charge molten 1,2,L,5-tetrachlorobenzens to the reactor until
about 2.L 1b. per gallon of reactor voluze has been charged, and heat it

to 175%C (347F).

Make up a solution of flske-cavstic, 207 by weight, in methanol
and hoid it at 50°C (322°F), or lovwer.

Ovar a period of two hours, puap 2.0k 1bs. of canstic solution

-
te if %4he resctisn temparaturs szrrnot bz held at 175F).

090001 1b13

per 1b. of tetrachlorcbenzens, into the reactor at a wmiform rate (decreasing
alc)
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Maintain the reaction temperature at 175° for three hours after
the completion of caustic addition. Reactor pressure will rise during
addition of caustic and then level out, Pressure has not exceeded 425 psig
in our runs and will probably level out at 325375 psig. '

This procedure should be safe for use in checking out the new
equipment., In later runs, the following changes may result in improvements
in yield of sodlum trichlorophsnate versus tima:

1) Decrease the caustic addition time.
2) Decrease the hold time, after caustic addition, to 2-1/2 or 2 hours,

3) Increase the readtion temperaturs during 211 or 2 part of the reaction,
I would guess that the temperature could be increased, without the
danger of forming chloracnegens, once the tetrachlorcbenzene is all
used upe :

L) Adjust the concentration or the tempersiure of the caustic-methanol
solution or the smount of water im it,

Most of these charges cculd also affect the formation of dimethyl
gther, possibly increasing it.

Chemistry

In a system like this, which is hsierogeneous part of the time
and homogeneovs the rest, thes chemistiry is protably not go simple as it
appears in the equatiozs below. Nzverthelsss, the Gata suggest to me that
these rascticns are imvclved, Sodiwm methylate (or methoxide ior) must
be invelved in the cornmersion of tetrachlorobensene to trichloroanisols.

Ccl "Cl CiL 0CH3 )
c1 c1 ¢+ NaOCHy ~—s= (] 1 + NaCl
Sodiwm methylate (or methoxide ion) must 2lso be partly responsible for

the comversion of trichloroanisole to sodium trichlorophenate, because
dimethyl ether ig found in the system.

c1 OCH3 c1 ONa
c1 ClL + NaoCH} —s= Cl c1 + CH30CH,

DSCO0OIIb1tyY
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However, since the amount of dimethyl ether found in Run 20, where we
are fairly confident that dimethyl ether was not lest, is not equivalent
to the amount of scdium trichlorophsnate formed, it is probable that
sodium hydroxide also is involved in convertirg trichlorcanisole to
sodium trichlorophenate. It regenerates methanol rather than preducing
dimethyl ether, N <

ox § OCH3 cl ONa
c1 1 + NaQH — c1 + CHs0B

Comparison of the data for Runs 17 end 20 shows that, regardless
of whether the sodium is present in the system as sodium hydruxide or as
sodium methylate, the cawstic-toe-tetrachlorobenzene ratio has a considerable
effect on the time required to convert all of the trichlorvanisocle to
sodiwm trichlorophenate, In Run 17, the caustic/tetrachlorobenzene ratio
was only 2.0l moles per mole, and the conversion was much slower than in
Run 20, where the ratio was 2,37, The conversion in Run 20 was s0 rapid,
in fact, that it appears that the reaction was essentially complete after
about three hours., (Keep in mind, in comparing Runs 17 and 20, that in
Run 17 the indiecated cormcentraticns af all of the non-volaiile components
are probably too high, due to the loss of volatiles from the samples,)

Anal ytieal Method

The analytical scheime developed during this work and used in
Run X gives complate information about the composition of the reactdon
system, except that it does not distinguish between sedium hydroxide and
sodium methylate. (There spparently is no method known which will,)
Beczuse the methed is.expscted to be useful in the plant for investigating
the effects of process changes, it is being reported in detail by
Co D. Hildsbrecht. ‘

. H. Perkins
JHP:tzm
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£ NaCl

10.5
6.7
9.h
9.8
8.6
1.3
7.1
8.9

~ o W & w N = RunlNoo

A T -]

9.2 10
10,6 11
9.0 12
2.7 13

Tetrzchlorobenzens

& Charged, Grams

5

N

v
5]

Charged, Cranms

Methaneol

5
g

Sodium Hydroxide
Charged, Grams

N
~
o

Charged

Z Excess NaOH

10

Total Charge, Grams

3280

)
~T=
Trichlorophenol Tests
First Serles

.m. H.. mu. +
28 w & 48 2 O
2798 85,3 2 2  1ho=T2
3150 96,4 5 %  165-68
3100 9h.5 2 1 16465
N0 946 3 1 165
B3N S0 5 1 16466 K
3330 93,0 3 1  163-6L MED
3228 90,0 ) 1 163-64 MED-LT
3167 96,7 2 2 157-62 1T
3225 98,2 2 3 163-64 MED-IK
3131 5.4 2 1 17475
2701 82,4 2 2 170-88 DK
3220 98.3 1 2 164-67 MED
3198 97.5 3/h 3 173-79 IX

Approx 7 Solids
. in Product

17
17
25
34

% NaOH in Product

n
©
-3

1.

1.8
1.6
3.1
2.6
h.1
2.3
1.2
1.5
1.5
1.5
0.6

Trichloroanisocle
{water insolubles)

[+ S W R
L] ° L] -]
[l - - W] n

3.0
5.9
6,1
Bols
L8
3.9
2,8
6.2
3.7

{found)

SR Trichlorophenol
wn

23.2
26,5
23.7
28,1
26,2
25.5
25.8
28,3
28,4
35.1
27.6
29.9

ﬂ

(thsory)

% Conversion to

% Trichloropherol

35,3
3.4
3.9
1.8
1.2
2903
30,6
N.2
30,5
3.5
36.5
30.7
30,9

DN

Trichlorophancl

-3
n
©

n

13.9
89.3
The5
90.0

85,7

83,3
82,7
92,7
90,2
96.0
89.2
96, 0

:ssure,

bl
—tie

Maxd
Pofei o

340
225

-

355

300

_ “ql

e

3

R

iyt

00011618

MAXUS1132801



