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aqueous sol uti on pahydriveybamzpicoacid|@HBA)CIS usadeomn tuske lpyrabars e 3s alsd usdd as\bi | e

appl yi ng a vacuurg,apgleot, Hﬁﬁiﬁgﬁgla@ﬂexjs.”% %@érﬁ%e?@?%a?&?ﬁsiﬁ S b de-

However, this is quite tinme-c m ng, an re expensive, and thus
| mproved dr yilﬁg AEYIA%EES- woul d be advant ageous. After the al kali netal
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converted to the Tree hydroxyacid reaction_ w a strong
ium or potassium hydroxide. This may be done in the presence of water,
and in addition water is produced in the reaction.
20 These aryloxides are useful as chemical intermediates for a variety of
chemical processes such as the Kolbe-Schmitt process to make hydroxy-
carboxylic acids, see for instance, A. S. Lindsey, et al., Chem. Rev., vol. 57,
p. 583-620 (1957). For some of these processes it is desirable to remove
essentially all of the water from the aryloxide. This is typically done by heating
25  the solid aryloxide (or initially an aqueous solution of the aryloxide which
eventually becomes solid) while applying a vacuum and/or passing an inert dry
gas over the aryloxide. However, this is quite time-consuming, and therefore
expensive, and thus improved drying methods would be advantageous.
After the alkali metal aryloxide is dried it may be reacted with carbon
3C  dioxide to (usually) form a dialkali metal salt of aromatic hydroxycarboxylic
acid which may be converted to the free hydroxyacid by reaction with a strong
acid, such as sulfuric acid. This is usually done by exposing powdered alkali
metal aryloxide to carbon dioxide for long periods of time, often in an apparatus
in which the solid (or the resulting paste which is formed during the reaction)
35 may be ground in order to expose new solid surface for reaction with the CO».
Thus, improved carboxylation procedures for the Kolbe-Schmitt reaction are of
commercial interest.
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15 aromatic hydroxycarboxyhc acid, comprises:
(a) finally removing water from an alkali metal aryloxide while
said alkali metal aryloxide is molten; and
(b) contacting, with agitation and at a temperature about or above
the melting point of said alkali metal aryloxide, said alkali metal aryloxide with
20 carbon dioxide.

The present invention also discloses and claims an improved process for
the production of an aromatic hydroxycarboxylic acid using a Kolbe-Schmitt
reaction of a metal salt of an aromatic hydroxy compound with carbon dioxide -
wherein a paste is produced during the reaction, wherein the improvement

25  comprises, carrying out the reaction with carbon dioxide at a pressure of about
0.8 10 2 atmospheres, absolute, in a reactor whose contents are agitated and
wherein there is sufficient free volume that a gas may pass relatively freely
through the reactor and be contacted with solid and/or liquid ingredients present
provided that: |

30 the agitation is sufficient that the average residence time of a
nongaseous reactant in said reactor is less than about 2 hours;

at least 80 mole percent of said metal salt of an aromatic hydroxy
coinpound is reacted with said carbon dioxide in said reactor; and
said reactor has a gas exit port.
35 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic diagram of the apparatus used in Examples 1 and
5-7.
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groups include ph 1- naé) ¥ - na % f Ehen yl phenyl, and
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the reaction of a strong base
(stronger than aryloxide anion) with a corresponding aromatic hydroxy
compound, Ar-OH. A suitable base is an alkali metal hydroxide, which is often
also relatively inexpensive. This reaction may be carried out in water or by
reacting solid alkali metal hydroxide (which usually contains some water) with a

20  molten aromatic hydroxy compound, typically by using approximately
equivalent amounts of aromatic hydroxy compound and alkali metal hydroxide.
For instance, 45% aqueous KOH may be reacted with phenol.

By drying herein is meant the removal of water from an alkali metal

aryloxide. It is preferred that the final “dry” aryloxide have a water content of

25  less than 2000 ppm water, preferably less than 500 ppm water, and more
preferably less than 100 ppm water. In a typical drying process currently
practiced in the art, an aqueous solution of an alkali metal aryloxide is heated to
distill or vaporize off the water. Eventually the concentration of the alkali metal
aryloxide becomes so high that it precipitates from the solution, and the final

30 stages of drying are performed on the solid aryloxide. While water is being
removed, a preferably dry, inert gas may be passed over the aryloxide, or the
aryloxide may be subjected to a vacuum, or both, to help remove water vapor.

In the drying process disclosed herein, the last stages of drying are

conducted at a high enough temperawre so that the alkali metal aryloxide is

35 molten. This means this final drying (i.e., the “last” water removed) is
conducted at about or above the melting point of the dry alkali metal aryloxide.
In one method of drying, the temperature of the aryloxide (and the
accompanying water) are continuously raised until at or above the melting point
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PCT/ US97/ 05766 "f’ﬁé‘ é‘%ﬁ §§y 'g%m?%.lr ing thi's tinme, what nmay have started as
a one phase |iquid e above discussion on dehydration of aryloxldes is illustrated by the
dehydration of potassium phenoxide, and the phase diagram associated with that
dehydration which is shown in Figure 2. This Figure was generated by
20  appropriate measurements in the laboratory, but the data was smoothed and the
curves at various pressures made paralle! with the assumption that Henry’s Law
is followed at low partial pressures of water in the vapor phase. Therefore all
data on this Figure should be considered approximate. The solid line shows the
freezing point of the potassium phenoxide/water system. The abscissa is the
25  weight fraction of potassium phenoxide present (water is the other part of the
weight fraction), while the ordinate is temperature in degrees Centigrade. The
dashed lines show the boiling points of the water in the system at the indicated
pressures (0 psig or O kPag is atmospheric pressure). Where the freezing point
curve is above the boiling point of the water in the system, as it is at 0 kPag
30 (O psig) and approximately 0.93 to 0.98 mass (weight) fraction of potassium
phenoxide, the system will be partially a solid as the water is vaporized from the
system. Above a mass (weight) fraction of about 0.& potassium phenoxide the
system will be a liquid as the water is removed at 0 L. ag (O psig). However, if
the system pressure is held at about 68.9 kPag (10 psig) or higher, it will remain
35 aliquid throughout the removal of the water.
Removal of the final amounts of water from molten alkali metal
aryloxide usually proceeds rapidly, thereby making the drying process more
economical.
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be heated by the usual methods, such as a condensing vapor such as Dowtherm

heat transfer fluid (available from Dow Chemical Co., Midland, MI),
electrically, or by hot oil. ‘
The dry aryloxide which is produced may be cooled and solidified, and
25 used in a traditional Kolbe-Schmitt-type process, or may remain molten and
undergo reaction with CO3 to form a dialkali metal salt of an aromatic

hydroxycarboxylic acid.
The chemical reaction involved in the Kolbe-Schmitt synthesis may be
represented as:
30 ArOH + MOH - ArOM + HyO M
2ArOM + CO2 —» M)(OArCO2) + ArOH )

M3(0ArCO7) + 2Ht — HOArCOH + 2M+ ?3)
M in the above equations in an alkali metal, and Ar is an aryl, substituted aryl,
substituted arylene, or arylene group, as appropriate. Equation (1) is simply the
35 formation of an alkali metal aryloxide whose drying is described above. The
“dry” aryloxide is reacted with CO2 to usually form a dialkali metal salt of an
aromatic hydroxycarboxylic acid. This salt may then be acidified to form an
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acid and the liquid aromatic hydroxy compound are formed. This usually

gradually turns to a dry solid as the aromatic hydroxy compound is boiled or
" volatilized from the mixture.

20 Since it is desired to react the alkali metal aryloxide while it is in the
molten state, the contacting with should be carried out about at or above the
melting point of the alkali metal aryloxide. Since it will usually be desirable to
eventually cool the resultant dialkali metal salt of the aromatic hydroxy-
carboxylic acid, up to the last 20 mole percent of the reaction with CO2 may be

25  carried out below the melting point of the alkali metal aryloxide, although it is
preferred that at least 90 mole percent, more preferably at least 98 mole percent
of this reaction be carried out about at or above the melting point of the alkali
metal aryloxide.

In the contacting with CO», it is of course preferred that the alkali metal

30 aryloxide or any of the other materials present during the process not decompose
appreciably, i.c., be reasonably stable at the process temperature. Therefore it
is preferred that the alkali metal aryloxide have a melting point of less than
400°C, more preferably less than about 350°C, and especially preferably less
than about 320°C. A preferred minimum temperature is either the melting point

35 of the alkali metal aryloxide or 275°C, whichever is higher.

In the reaction with CO5, useful aryl groups include phenyl, 1-naphthyl,
2-naphthyl, 2-phenylphenyl, and 3-methylphenyl. Preferred aryl groups are
phenyl, 2-phenylphneyl and 2-paphithyl, phenyl and 2-naphthyl are more
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solid powder to a ast | that co g; ?1 t he
difficulty of! EE:OWEF‘E'P ﬁ? gﬁ’?‘ﬁ“ﬁ“ﬁfg %{F‘% "gj‘a?ef@ﬁ‘m r ‘F?ﬁ-ﬁmf’eact i on
to be run for | onmapéeinadin adbatch, semicontmmopd artcentituous manner. For instance a
modified screw conveyor reactor may be used. Screw conveyor reactors are
known in the art, see for instance B. Elvers, et al., Ed., Ulimann's
Encyclopedia of Industrial Chemistry, Vol. B4, 5th Ed., VCH
20  Verlagagesellschaft, Weinhem, 1992, p. 111-112. These are usually used in
reactions where solids and liquids are involved. By a modified screw conveyor
reactor is meant such a reactor wherein there is sufficient free volume that a gas
may pass relatively freely through the reactor and be contacted with the solid
.and/or liquid ingredients present or its equivalent. Such a reactor may have
25  single or multiple rotating shaft(s), or other agitating aids, such as high speed
choppers. By an equivalent is meant any reaction apparatus that can move the
liquid and/or solid reactants through the reactor at an appropriate rate (to give
the desired residence time) while at the same time exposing fresh surfaces of the
solid and/or liquid to the gaseous atmosphere, in this case containing COy. It
30  should also have provision for adding one or more gases at one or more points
along or through the reaction vessel, and preferably also have a port for
removing any excess gas that is added to the system, and/or any volatiles
génerated during the process. Where a “screw-type” conveyor reactor is used,
the “screws” of the reactor need not be solid screws, but may be segmented
35  screws with open spaces between the screw shaft and the periphery of the screw.
The screw or agitator shafts may be cored so that heat transfer fluid or COp
and/or other gas may be passed through. In the case of the CO7 and/or other



It .has been found that nuch shorter reaction tines can be obtained if

mal ten al kali netal aryloxide is reacted (contacted) with the CJerr],
particularly 15 wth agitation. In this scenario, the initial material is
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aryl oxi des be such that the agitator is sufficiently powerful to mix the contents of the

reactors, especially in the paste phase of the reaction, so that relatively rapid

20  reaction rates with CO7 are maintained. Reactors such as are described above
(when reacting molten alkali metal aryloxides) are éuitable, and modified screw
conveyor reactors (see above) are a preferred type of reactor. One such line of
suitable modified screw conveyor reactors is the LIST-CRP and LIST ORP,
made by LIST AG, Arisdorf, Switzerland, and available in various sizes.

25  Another type of suitable reactor is a Reactotherm RT made by Krauss-Maffei
Verfahrenstechnik Gmbh, Munchen, Germany.

The reactor should also have provision for adding one or more gases at
one or more points along or through the screw conveyor system, and especially
preferably also have a port for removing any excess gas that is added to the

30 system, and/or any volatiles generated during the process.

It is preferred that the agitator of the reactor be essentially self cleaning,
i.e., that essentially all material that may stick to the screw or barrel surfaces is
wiped or otherwise removed from the surfaces so that it does not remain in the
reactor for an excessive period of time. As mentioned above, the drive for the

35 reactor should be powerful enough to overcome any drag that may be caused by
the solids or any pastes that may form inside the reactor, so as to constantly mix
the solid and/or liquids with the gas phase in the reactor, and not restrict the rate
of reaction of CO9.
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conveyor reactor is beliesedito result in an overall shorter process time.
It is also noted that many Kolbe-Schmitt reactions are run at temperatures
above the atmospheric boiling points of many of the aromatic hydroxy
25 compounds which are used. Thus even without the addition of excess CO2 and
inert gas to the reactor, much of the aromatic hydroxy compound may be
removed by simple vaporization in many cases, so long as there is a vent port on
the reactor. The heat of the reaction may be utilized to help vaporize the free
aromatic hydroxy compound, further reducing cycle time and improving thermal
30 efficiency.
It is preferred that the average residence time of the alkali metal
aryloxide (or its reaction product with CO2) in the reactor is less than about
1.5 h, more preferably less than about 1 hr, especially preferably less than about
0.5 b, and highly preferably less than about 0.25 h. In less than 2 h, or any of
35 the times mentioned above, it is preferred that at least 80 mole percent, more
preferably at least 90 mole percent, and especially preferably at least 95 mole
percent, and most preferably at least 98 mole percent of the original alkali metal
aryloxide has reacted with CO>. By residence in a batch reactor is simply



the “screws" of the reactor need not be solid screws, but may be segnented
35 screws wWith open spaces between the screw shaft and the periphery of
the screw. The screw or agitator shafts may be cored so that heat transfer
fluid or CJerr] and/or other gas may be passed through. In the case of the
CJerr] and/or other 7 WO 97/ 37958
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has an agitator that agitates the cont &EXAMPLEdksirable. The agitator and

agi tator drive (i.e., Thi\exRmpRIwdsQardiddoud i the hppakaid'sHowncimdiichiiain t he
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t he f '
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reactor. One suc/mOopRLofparbon;dioxidepassag the reagtor MFaspxgg}:ﬁB&ogng s the
LI ST- CRP and LI STheOwEight loss of the CO3 cylinder 4 on the scale 5. The reactor 1 was heated

by a circulating hot oil system 6 (including heater 7). Volatiles were removed
20 by passage through a dust filter 8 and into a condenser 9. The condensed liquid
then flowed through valves 17 to a receiver 10 which could be weighed on the
scale 11 to determine the amount of condensables recovered. The condensor 9
provides for water/glycol recirculation in the manner shown. Vacuum is
established via a trap and exhaust/vacuum pump as shown. Throughout the
25 figure, various temperature gauges "T1" and pressure gauges "P1" assist in
monitoring the process. The reactor 1 is mounted on stand 18. Other useful
associated valving 21 is shown in the Figure.
Pelleted potassium hydroxide (KOH, 4.16 kg) ("Baker analyzed, ACS
Grade" material purchased from J. T. Baker company--minimum assay 85 wt%
30 KOH with remainder mostly water) was loaded into a List, Inc. CRP-6 twin
shaft mixing machine (CRP-6 batch reactor 1) provided with a hot oil system 6,
vapor discharge port 12, and two gas injection ports 13, 14 as illustrated in the
attached diagram. The entire system was evacuated to under 1.3 kPa pressure
and refilled to atmospheric pressure with nitrogen gas a total of three times to
35 remove oxygen from the KOH and the system atmosphere. Next, 5.97 kg of
loose crystal phenol (PhOH, purchased from Lancaster Chemical Co.) were
charged to the mixer through the charging port at the top of the vapor discharge
port 12. The mixers were turned on for approximately 5 min to insure the
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made by LIST AG Arisdorf, Switzerland, and available in various sizes. 2 5
Anot her type of suitable reactor is a Reactotherm RT nmade by Krauss-Maffei
Ver f ahr enst echni k Grbh, Minchen, Germany. The reactor should al so have
provi sion for adding one or nore gases at one or nore points along or
through the sqgysaegveyor system and especially preferably,al 58,88 2
port for renoving any excess gas . that is added to the 30 system and/ or
any vol atiles gePkangt eystalsdropped jinto thegeacter. 1. and the systemevacuated i abouh e
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conti nuously novkhe GRHE-6 batich reactor d fuxthest fromtthegene dring) which wé belivwe tebes Or |,
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of the reactdr fﬁﬁ% S I et Tpm e Epctiomof Dbegol 0 RARURBHDLERIGEE. so | d
and liquids in tiesmrthephenoyide Myt wat€)f éWhén the gorentsidshperantre pdablsd POi Nt s
al ong the react ogppra3imhiefyH0YC R st Yeg el 1o Bok1904 Ivater began to collect in the
receiver 10. When the solution temperature reached approximately 180°C very
vigorous boiling was observed throughout the volume of the solution. As the
20.  process temperature increased the solution appeared to rapidly increase in
viscosity, and at a temperature of about 190°C the solution appeared to begin
solidifying. Once the solidification was complete water liberation slowed down
markedly, and the hot oil heater 7 set point was increased to 325°C. Heating
continued with slow evolution of water. When the process temperature
25  approached 280°C the solids began to melt giving a clear melt of potassium
phenoxide with a small amount of dissolved water. When the process
temperature was 290°C, the heating oil temperature controller (not shown) was
set to 310°C, and the nitrogen sweep flow increased to 0.56 m3/h. This
elevated nitrogen flow was continued for 15 min during which an additional
30  0.064 kg of water was collected (total of 2.57 kg water collected).
At this point the CRP-6 batch reactor 1 was approximately 60% full of
molten/ dehydrated phenoxide. The nitrogen sweep gas flow was terminated
and carbon dioxide flow at an indicated flow rate of 1.68 m3/h (measured by a
rotameter calibrated for air at STP) was introduced thereinto. The carbon
35 dioxide flow was divided into two streams. One was introduced into the vapor
space above the phenoxide at the end of the reactor 1 furthest from the drive
end, while the second stream was introduced slightly below the surface of the
phenoxide at the end of the reactor 1 nearest the drive gearing. Approximately
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added is about stoichionetric (the anbunt required to react with the netal
aryl oxi de added) to about 5 tines the stoichionetric anount, nore
preferably 15 about 2 to 4 tinmes the stoichionetric anount. Optionally,
an inert gas such as nitrogen may al so be added to the reactor. Excess
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: Shortly after that the paste seen through the sight glass 15 of the CRP-6 batch
reactor 1 appeared to dry out, and a short burst of very high phenol evolution
20 = was observed. After 70 min of carbon dioxide flow a total of 2.79 kg of phenol
had been collected, the product dipotassium p-hydroxybenzoate appeared as a
dry/loose powder, and phenol evolution had markedly slowed. Over the next
10 minutes essentially no additional phenol was collected, and the process was
terminated. Carbon dioxide gas injection was replaced with 0.28 m3/h of
25 nitrogen gas (measured by a rotameter 2 calibrated for air at STP), and the
controller for the hot oil heater 7 set to 10°C, and cooling provided for the
circulating oil. Over the next 90 min the temperature of the process dropped to
45°C. At that time the mixer agitator was stopped, the nitrogen sweep gas flow
shut down, and the circulating oil flow stopped. The reactor end plate was
30 removed, and the powdered product removed for further testing. A total of
6.67 kg of solids were removed from the mixer 1. The majority of this
(approximately 6.40 kg) was in the form of a free flowing cream colored
pbwder, while some 0.27 kg was recovered as a lump in the vapor discharge
line.
35 The powder was analyzed by High Pressure Liquid Chromatography
using appropriate compounds for calibration. Before analysis the potassium
salts were converted to the free compound. The analysis (based on the original
weight of the sample) indicated there was 61.14 wt % PHBA (equivalent to
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contirnuous reactions have their usual neanings. Preferably, the interior of
the reactor is at the anbient atnospheric pressure, plus or mnus 20.0 kPa
(0.2 bar). Pressures at or above the anbient 5 pressure nmnimze the

| eakage of atnobspheric gases such as oxygen or noisture into the reactor.
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measur ed by not i riyydrdxéde K Qfft) peligtsassty Prﬁémq@pcrs]ﬂ}e Rejiets yeese chargad., thee scal e
5. The reactor 1 M@sifefnasl v replsdeaquhﬁd édhderRer wBé hndovnbiaEae rédeivel sli ng

heater 7). Volatiles re.renpved pass t filter

and into a conderfd¥/°8 \Agenﬁ?ée X@Hﬁse?fgg%fe? "héedes?'hg%ﬁ? fVSkA@g’gt“ﬂﬁ%eﬁg‘% M ves 17

to a receiverl0l0 colilected inothe deckiyemtsi kpap theorout o€ thegesin kattle.+ Thel KIQH peliets t he

ool roulation | n Vhe Cuacusle e luhics 700)0a pRIHRE AL rERIIs WLl Sofl o fethe B veo!
ircul ati i 1 | Vi

exhaust / vacuum ptﬁfﬁg%nggﬂég\ﬁw FFS'L?tUkef gVagfuspep gve ?/g}oﬁf)%&q'p’d

t enper at ur e gaugemetalliath duringthisqevicd, agullsgﬁﬁclehPheht diffuset mtOrthmﬂt\@ssehg t he

prlocess ZIhe rea%armém Wﬁ&e%gsﬁ?iréﬂrlgb nt 'Ph;eﬂfﬂob %ﬁ&iﬁ%t_ledll 16

val vi ng is sho n ure. Pe ot assi.um,

kg) ("Baker éﬁal;ﬂ;@ 1%%%&9“ ﬁ&f‘&!’ﬂ%fﬁﬂ'ﬁéﬁ%& S 1t d%?@ &gsf;garﬁé\ker

conpany- - m ni mum dlmsﬂy ir2d thet fro@9s vesseithrauigthonecofahenkides inshe top. viapestipn wh s

| oaded into a LiSke n{ditE?] Q?Br ad E}Sa?ge%h%tm robedg. mﬁnwvéxﬁf’ foRat ch

reactor 1) provided st.em or di s rt.. 12, and
two gas injecti onfpgion ?ote%zla%dsmf’ F%l'ﬂ%‘?'f‘éi’gﬂm? a§ ghar Pﬁgﬁ‘gﬁ am The
entire system vvasvngumwmemtntcal agitation df tBe kasclpomemupmwded The entire charge

20  of KOH was fully melted/dissolved by completion of the phenol charging. After
phenol charging was completed the dropping funnel was removed, and replaced
with a bleed tube connected to house nitrogen. The molten metal bath was
raised so about 40% of the height of the resin kettle was covered in liquid metal.
Although the metal bath temperature controller was set at 170°C, the heat of

25  reaction between the phenol and KOH raised the metal bath temperature to
205°C. The molten metal bath temperature controller set point was raised to
220°C. As heating proceeded, a milky condensate was collected. As the
process temperature approached the metal bath temperature the condensate
turned from milky to clear. Molten metal bath temperature controller set point

30  was raised to 240°C, and the bath itself raised so over 80% of the height of the
resin kettle was covered by liquid metal. The liquid metal bath temperature
controller set point was raised to 300°C over next 30 min, and the bath held at
this temperature for about 1 h with a slow sweep of nitrogen to help remove
water. After that time, the metal bath was lowered out of contact with the resin

35  kettle, and its heater shut off. The temperature of the liquid in the resin kettle
was measured to be 266°C with a thermocouple. After the thermocouple was
removed, the resin kettle was swept with a small flow of nitrogen as it cooled to
room temperature. Liquid (304 g) was collected in the condensate receiver.
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and refilled to atnospheric pressure with nitrogen gas a total of three
tinmes to 35 renove oxygen fromthe KOH and the system at nosphere. Next,
5.97 kg of | oose crystal phenol (PhCH, purchased from Lancaster Chem cal
Co.) were charged to the m xer through the charging port at the top of the

vapor di scharvng 12. The m xers were turned on for apprg&&g&_’?ly 5 mn
6%5% 05766

to insure the 97/ 37958

PCT/ US97/ 05766 Fherretoveredsohid was| faupd deicontaio 1t ¥ wakenas measureddnoKathe syst em
evacuated to abquyiheftitadidip Pressure and refilled to atnospheric pressure
wi.th nitrogen a total of 3 tinmes tor oxygen introduced with the
phenol. At this time cooling water wa to the condenser 9, and the
hot oil heater 7 set Sodiumt hydaexide peliersd#@ gy werefoharged tmthe samp édiggrur e t o 225C,

and the m xeg agififitddsied] fe¥in kil c&ﬁbrfﬂ%@tix]g mgﬁ;;x%%g@gpébmwa defoRd 94 RPM on

o i ey o108 Ao 4 st e S g e e
calibrated for &fhenatO0ST R)of havse prystal plesioieharged td the nliteagen biankered vesselof t he

experinment. The e ' ' { D d on the
s?(ge Iof t he react%%hhéggéerwﬁ'e r?%e?i%%%ﬁ?ﬁ&‘&%g#q? r?éé_ilar‘\ate’g%ﬁal

t her nocoupl e i n FEiled 193 imoSPACICPISSFULE 7 HES [OFEMOKe BFY8ERn AHITASRIBS 120[ err] C
t he cont ent 30onelbleed wastestablished acrossi thel veks€ly caridenser arddr condénsate secgivier g ass 15

th d of t - . t oldl whi ch
o6 bolieve to bakLiTeEbyiIUr RS ol over it ielith shés? D it IR ki) 1 ©
that brought i n bafxheld atc2005C wagthenzaised [pgoves $0% of the vertical heightof ther i on of
phenol and pot asainlessisieer sesindettled Thebatl femppratind sontiollendas/et & I18°hen t he

tents t ' | : ' t
bor| “and ve or - i aindBRAGTRefAS GkieIUn” As Otk fri i, B sheil " 10
t enper at ur e lPeac¥rscheatss water and excessiphepel werebgilsd oug; Ibe sl Boh| i ng was
observed t hr oughemperatore reattied3187C afver approrimaély 35nihh Eedfing wiy eontificed
temperature inc rt?laﬁﬁﬂm& 56 ! AHid tﬂ?h g'%gxgrfi{eﬁ %&%a? bﬁt?@zfgll%wésrgf,riﬁalﬁﬁmi- Ehut

viscosity, and at_a tenperature o err h ol’'ution appeared to
begi n solidifyi rﬂjf Once the solidification was conplete water |iberation
sl owed down After the vessel had cooled to near room temperature it was opened and

20 the contents examined. Visual examination indicated that the majority of the
vessel contents had been molten at the time the experiment ended, although
clearly a small fraction was in the form of a frozen powder. Differential
scanning calorimetry on the material that had been in the molten phase indicated
a sharp melting point at 272°C. Essentially no change occurred in the DSC

25 trace after the sodium phenoxide had been heated to 180°C and held for several
hours in an evacuated oven.

EXAMPLE 4
Potassium hydroxide pellets (66.0 g) was charged to the same 1 liter

stainless steel resin kettle described Example 2, and evacuated 1o below 400 Pa

30 and refilled with nitrogen to atmospheric pressure 3X to remove oxygen. Then,
144.2 g of loose crystal 2-naphthol charged to the nitrogen blanketed vessel
through a powder funnel. The vessel was then evacuated to 6.7 kPa, and
refilted to atmospheric pressure 2 times to remove oxygen. A nitrogen gas
bleed was established across the vessel, condenser and condensate receiver to

35 aid in removal of volatiles from over the reaction mass. A molten liquid metal
bath held at 200°C was then raised to cover 80% of the vertical height of the
stainless steel resin kettle. The bath temperature controller was set to 318°C
and a mechanical agitator turned on. As the bath, resin kettle, and reaction mass
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mar kedly, and the hot oil heater 7 set point was increased to 325C. Heating
continued with slow evolution of water. Wen the process tenperature 2 5
approached 280[err]C the solids began to nelt giving a clear nelt of

pot assi um phenoxide with a small anount of dissolved water. \Wen the

process tenpe s 290C, the heating oil tenperature co not
tW(%W 1?158@ PH‘/B&J&%%E '

shown) was se [err]C, and the nitrogen sweep flow increase
merr]/h. This elvasheased water segercessphengl svesobeiled auti The metsl Bt dur i ng Whl ch

anl ?ddlt t :j;)nalé\t 3t Qemp eQatQ@‘\'ethdrllie@BlW ﬂfcr\b@ﬁoﬁmﬂd}ﬁBeduﬁt ®lealingoWas2coniiniey \ggt/er
co ecte . n e r %
full of molten/ V@ﬂﬁf éﬁ "Bﬂeﬁ%@i\‘e 'Rg?ﬁéeﬂﬁt%ﬁ‘i 85‘“%”‘%&"&9&) fg, '{gf/"vte%‘}s/

en sweep
term nated and cah\lnmffdl oxide flow at an indi cated flow rate of 1.68

nferr]/h (meagured by sgte Ble¥BdePWas eddiddr BirRskr fobn té{hﬁerﬁmresiTR)as vpéned ahd oduced
thereinto. The caybon 35

ow was. di.v nto t S
was introduced i PR Efneépadﬂlagmnﬂtwg %41%“2%&‘1" s%ﬁ"% gl&ﬁﬁﬁgf the
reactor 1 furthesessel contentschad besremeoltieh athe end aflthe lmaogmemw cRifferential

i ntroduced slight mrﬁmwwd.@s& Gred PRaRR A2 shpihdXide! iRdicaddla of the
reactor 1 near estSL%hrI\lgﬁléral ve a%“% g\pprog?arratel y lsmhV\AD 971/ 37958a
X

PCT/ US97/ 05766 2/s§ar8fm‘f i de was introduced through the port
nearest the @géar drive, Whl | e about 11EXAMPLES oduced through the ot her

port. “Shortly after 'ﬁﬁflﬂ?ﬂ%ﬂé‘ dilap g S 3infif t@gﬂ&h%m%%g‘ﬁr&h%

o e gos s S5t et wpren S0 FloptRmANL %@ee%r%mleﬁodﬁfﬁgn

which tinme a tot akcovered. 3 kg (wei ght nmeasured with a digital scale) was
charged to the CRP-6 ki, G%urh%?&ltoﬁfdejéz7 g feaamrbgi)% fadeie aeng e

process tenperat vel nsta t at err (+/ - For
appr oxi mat el y2 thﬁﬁ%é’?}é Pyt V&F‘i’%l ds| ow

col | ecti on of phehexn undar athanblenteprmurcm n(ttugemhncbi nitxdgen furge. Hgatuigsofahe

col lected over thegdy 'gs&e{caqﬂauﬁ%ur -% fisktee sQP %ﬁagﬁlab hRcane

cl oudi er and cl oudier cont |IdS urry '
After about 40 niatddhe ‘EW‘H’&@&F%I% BIBLSs r eact or

1 temperature reached 255°C a vacuum was applied for 25 min to remove the last
20  traces of water. At this point there was a powder in the reactor 1.

Then at a reactor contents temperature of 255°C CO7 was added at the
rate of 1.99-2.26 m3/h {70-80 SCF/h) for a period of 72 min (except for 2 short
time periods when phenol plugs formed in the condenser 10). In addition, for
the first 37 min of the CO7 addition 0.57 m3/h (20 SCF/h) of nitrogen was also

25 added. Except for the two brief periods when plugs were present in the
condenser 10, the pressure in the reactor 1 was approximately ambient pressure.
Shortly after the CO7 addition started the reaction mass became pasty, and then
gradually became a dry powder again as CO» addition progressed. Power
consumption by the agitator drive also peaked shortly after CO7 addition started

30 and about the same time as the reaction mass got pasty. Power consumption
thereafter decreased slowly. Product analysis is given in Table 1.

EXAMPLE 6

This Example was run exactly the same as Example 5 except drying and
reaction with CO2 was done at 272-274°C, CO5 flow rate was 2.26 m3/h

35 (80 SCF/h) for 58 min (there were no plugs of the system), and no nitrogen flow
during CO addition. Observations during the CO2 addition were similar to
those in Example 5. Product analysis is given in Table 1.
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began to take on the appearance of a wet paste, and phenol collection rates
began to rise, as did the hydraulic pressure needed to maintain fixed speed
on 15 the m xer agitators. Over the next 10 min an additional 0.74 kg of
phenol were collected (giving a total of 1.71 kg), as the agitator
hydraulic pressure returned to the sanme val ue seen during the earlier
portions of VMOP"8RBon dioxide flow Shortly after that thFFHEPUYE,

t hrough the sight glass 15 of the CREXAMPLET reactor 1 appeared to dry

out, and a short bu %Ian% . rved.
After 70 mn of car ggn | O %ﬁaﬂnﬂr&xm ot afﬂeois?%f(gs Q’f‘*g‘r@ﬁ‘é‘?qﬁgd been
col l ected, the rﬁcamwth&%wage?rmtaw&ws@ﬁme@%

dry/| oose powdekyingmds goenaidery bwtaf Q5 Tmé/hn@0 SCHN) of niwsgen, 4AdePO4 he next

10 mi nutes I , rocess
v o naf o qpet A° 35 AP COMTER 98, Chesiend R
nferr]/h of 2 Edd'tlﬁﬂﬁefﬁﬁﬂﬂg%l@ ‘g??ﬁd% wmplsy. P fpﬂ%ﬂﬁlﬁ‘s'ﬂg&@mlbrat ed for
air at STP), armdbtelte controller for the hot oil heater 7 set to 10[err]C,
and cooling provided for the circul ati;g%gtl*.[ Over the next 90 mn the
tenperature of the process dropped to that time the m xer agitator
was stopped, the nitR ting oi
d, the ni inthixRablexields geasgivenss apareentage,of thernrigingd tatalsampls |

flow stopped. Th&hichahé @csmmdds)mfe@rmm a3Gheir aIRAPMEE] saNd Theacwamder ed
enoved from ¢ Aealsis b GO ey, igh piiSsurC ibilh SroBlapchesbfy (HPEE) BE U Bs" s © 1
in the form of compounds{ i.wafief @MW&IMC Sowingrappraprinte staadards. 27 kg was
r eCvaer Sdbas Ha “oap Shl&”txbﬁaééabﬁgl tatic 6411 gtfon! s - theSHPLC analysis Tésapepder vva;
analyze Yy | ssure Ul usi a conpounds
for calibrati org'ii‘1 § r?gl P’e‘gwﬁﬁgé’rﬁﬁée @g&ﬁ)e?elségﬁ?e‘gff ®§ to the
free conpouhd. “ﬁhtsnm’fahgtsmi ig mmnbfblxarbomw and-perhape jothiar ingrganiccssalisinpl e)

i ndi cat ed t her qn\W@STdhle 4/D" mbarzHBAdéastsd. val ent to 12 WO 97/ 37958
PCT/ US97/ 05766 94.87 wt % of the dipotassiumsalt in the original sanple)

and 0.39 wt % phenol

16



(equiVaIent to 0.56 wt

Into a 1 liter

316 stainless steel

% of potassi um phenoxide in the original
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Initially a very vigorous reaction was noted, and
was charged very slowy w th vigorous nechanical .

contents provided. The entire charge 2 0
was fully melted/dissolved by conpl etion of the phenol
chargi ng was conpl eted the dropping funnel
with a bleed tube connected to house nitrogen.

renol
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flilled with
pended
ent heat
d to begin
pp! ng
vessel
was

of KOH

charging. After
was renoved, and repl aced
The nolten netal

bat h was

rai sed so about 40% of the height of the resin kettle was covered in |liquid
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t he heat of 25 react
tenperature to 205[err

point was raised to 220[err]C. As heating proceeded,
col l ected. As the process tenperature approached the netal
Mol t en netal

t he condensate turned

controller set point 30

Al t hough the netal

i on between the phenol
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frommlky to clear.

bat h
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t enperat ure
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water. After that time, The metat—bath—was—| owered out of contact with the

resin 3 5 kettle, and i f. The tenper atpre—ef—itro—igii-d
in the resin kettle was rﬁn ﬁmfnm H]’ﬂ [err]Cwith a t'ﬂ'é'HS(&HEEBIl'H\S BEEN:
t
g

t he thernocoupl e was renoved,c the hess ttle was swept |with BERIAQED f 1 ow
of nitrogen as it _cooled to roomtenperature. Liquid (30 )P Was_cotf 1 ected
in the conde¥QP¥P¥cei ver. 13 WO 97/ 37958 CT/US97/05766

PCT/ US97/ 05766 The recovered solid was €bAIMSto contain 1. 1% water as
measur ed by Kar kEi . thtration. EXAMPLE 3 Sodi um hydroxi de pellets (40
g)- were chargedwlghﬁ}gg"sn%ﬂté{l liter 5 stai nl ess steel resin kettle
described in Exanpl e 21. ah@resgssciondedng & ykalbmenbarypxidgnepmprising. ed wi t h
nitrogen to at ngaphefenvitigosder o Xaid Qlkatimhatdl apMHae whilb edid alkald mtay of

| oose cryst p e to the nitrogen bl anketed vessel through a
powder funneT. ?ﬁ@sggégg%ﬁﬁgé then evacuated to 6.6 kPa, and refilled to

at mospheri c pressure 22t fyPsocess for pepducigy ¢ gialkalimmetalk salf 9fan geosatio bl eed
was estab: i s]bedh jS?tﬁrﬁdiylié/ﬁéﬁﬂomp@@mé?Eﬁﬁ_ctiﬁgldviﬁpigi%ﬁ&ﬁ?ﬂ dracel ver to a: d
in removal of volatiles fram r eaction.mass...A molten.liquid meta
bath hel d at 208"[“&‘??F‘]‘%5%&8&tﬂ¥2"§$¥°a‘|§’€§8h1“5 Dol of BBt el aviikide, &g o ght
of the stainl esslkali msral apdoxidkwith carborrdisxislet h t enperat ure control ler was
set to 318[ggr] C and a3.m&l?%ﬁe§@ﬁor§ﬂddhéih9ﬁdﬁﬂﬂﬂ%etﬂ@alt%?aﬁ%nﬁﬁ&h, resin

kettle, and reagtion ss A5 . was heated water and excess phenol were
boi | ed out. The%X’i‘Pchﬁ%?f‘ﬁ '% %‘Hﬁ:‘i"&?ﬁ%‘gr eached 318[err]C after

approxi mately 35 min. Heafa) rfipaliz gemening wated fromvanzatiodimaetal2@ylokide whild t hen
the nolten et akaihaiidli\Wesallap)16%i@élis hélenh @@t er shut off. After the vessel
had cool ed to near roomt erature i. s,.opened and 2 he coptents
exani ned. Visual exan nat @gprﬁaﬁ%ﬂéﬁl %‘Prﬁ?@ aﬁﬁ?%??‘f%"&fai’?'ﬂé’r\?gg‘éeel

cont ent s hati5 bethe meltiog poiat of saisl alkalemetabarglopide; saichalkalhohetd] aryloxidsuwith cl ear | y
a smal | fracti ogaes digiidene formof a frozen powder. Differential

4. An improved process for the production of an aromatic
hydroxycarboxylic acid using a Kolbe-Schmitt reaction of a metal salt of an
aromatic hydroxy compound with carbon dioxide wherein a paste is produced

20  during the reaction, wherein the improvement comprises, carrying out the
reaction with carbon dioxide at a pressure of about 0.8 to 2 atmospheres,
absolute, in a reactor whose contents are agitated and wherein there is sufficient
free volume that a gas may pass relatively freely through the reactor and be
contacted with solid and/or liquid ingredients present provided that:

25 the agitation is sufficient that the average residence time of a
nongaseous reactant in said reactor is less than about 2 hours;

at least 80 mole percent of said metal salt of an aromatic hydroxy
compound is reacted with said carbon dioxide in said reactor; and
said gas which is unreacted exits said reactor.

30 5. The process of claim 4 wherein said metal salt of an aromatic
hydroxy compound is an alkali metal aryloxide. '

6. The process of Claim 1, 2, 3 or 5 wherein said alkali metal
arj(loxide is potassium phenoxide, sodium phenoxide, potassium 2-phenyl-
phenoxide or potassium 2-naphthoxide. ,

35 7. The process of Claim 1, 2, 3 or 5 wherein said alkali metal
aryloxide is potassium phenoxide.

8. The process of Claim 1, 2, 3 or 5 wherein said alkali metal
aryloxide has a melting point of less than about 320°C.
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scanning calorinetry on th een in the nolten phase

i ndi cated a sharp nmelting poi 2. ntially no change occurred in
t he DSC 25 trace after therl%llmj M ﬁﬂi had been heated to 180[err]C
and held for several hours i C en. EXAMPLE 4 Pot assi um

hydr oxi de pel I\gh974f8s O 9) was charged to the sanme 1 liter Stpgirijsehds7ést €€l
resin kettle described Exampl e 2, and evacuated to bel ow 400 Pa 30 and

refilled with nitrogen Bo Ab¢Brogess of Clamds 2y P Or 3karricd QUL Ak Atepperagie ofrhen
144.2 g of | oose acledsitabbut2788@ht hol charged to the nitrogen bl anketed

vessel through a powderqf P‘i‘ﬂ.’?brocé@?%f @ﬁ'n%éé? nérdfi ke fVAHGHARER Jr%oﬁtdz kPa,

and refilled to atnospheriic essure s 10 renove oxygen. nitrogen
gas bl eed was estoagmesielid and hen mehs dydagdryinge ondenser and condensat e
receiver to 35 aid inireTh plocess of Qlini I @S3 whexginGuidralitalioméglotylogide mass. A

nolten |iquid mgﬁbaiggh{ah@xﬂvﬂngh .[ err]C was then raised to cover 80% of
€ S

the vertical hei al nl’ess steel resin kettle. The bath
tenperature control |l er MasTheprocessof ghaim 51whezain excessecarhoni dienideses andinent
turned on. As thgabat bothafSddded & éaiEreagtfl reacti on mass 14 WO 97/ 37958
PCT/ US97/ 05766 was heat.ed [ S enaol wer.e bojled out. The
netal bath tenperature ﬁeaiﬁéeﬁﬁ%g%?ﬁ@gé?‘@g}fséﬁ’bm‘ePﬂﬂg Fy 30 mn.
Heating was &8ntinued fl4r Theproeessdfclainy 5 vehich is mamas sbatehoteacsionnet al  bat h

was | owered, and its haaterThépiokesslof clam 5 wherein sAi bftbor Mxide sfkieas cool ed
contents exam ned. Vi sual

to near roomtenperature it was ened and the.
exan nati on i ndi &8¢ arc{xﬁg?t{yetgsaelﬁ?fégfeﬁyotgﬁa% s&ﬁgt“hﬁm BALRE: contents had been
nolten at the end of tH&. hEbe pregessof claim 5ierein atleast9S molerpercegt ofsaid i netry

on the recover ed 138 o AoBRRb hjdokyiseid RlesabdditR sl SdrBor Bibkid8 e POI Nt  at
243C. 10 EXAMPLES In this Exanple, an

appar at us si i atsaifld'e?cﬁ%t shown in Figure 1 was used
17. The process of claim 5 wherein said total pressure is ambient

atmospheric pressure, plus or minus 0.2 bar.
18. The process of claim 5 wherein said alkali metal is sodium or
potassium.
20 19. The process of claim 5 wherein said alkali metal is potassium.
20. The process of claim 5 wherein an aromatic hydroxy compound is
removed during said process.
21. The process of claim 5 wherein said average residence time is less
than about 1.0 h.
25
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except there were no scales 5 and 11 to weigh the CJerr] added or the
phenol recovered. Potassium hydroxide (2.7 kg) and phenol (4.0 kg) were
added to the 15 CRP-6 batch reactor 1 under nitrogen, the reactor 1 was
put under vacuum and then under an anbient pressure of nitrogen and a

ni trogen pur gewoldedidsgg of the reactor was started and the tag?ﬁgbé g
shafts were set rotating and 30/ 37 rpm and then 53/67 rpm EPYUP2M8 | | ed
during this period. Wen the contents tenperature reached 255[err]C a
vacuum was applied for 25 mn to renove the 1fast 20 traces of water. At
this point there was a powder in the reactor 1. The { reactor contents
tenperature of 255[err]C CJerr] was added at the gg e of 1.99-2.26
nferr]/h (70-80 SCF/h) for a perid@ of{J2 min (exc fo 2 short tine

peri ods when phenol plugs for in hbdcondense T agdaryion, for the

first 37 mn of the COerr] addition § ° = ni trogen
was al so 25 added. Except for § he two\, O\ ef pe s were
present in the condenser 10, the\pre8surg the reactor 1 was
approxi mat el y anbi ent pressure. ghor S e C02 addition\stprted the
reacti on mass becane pasty, and {f V| Recane a dry po/oer agai n as
Cderr] addition progressed. Powg (RE¢H e—are ve al so
peaked shortly after Cerr] addiji dpo and abo t t sayre time
as the reaction nass got pasty. BAje 1 on the ter dgcrle d
slowy. Product analysis is givej IMmTable 1. EXAWVPL &S Bfasgmsie ‘was
run exactly the sane as anpke- 3§ except drying and reacti wift CJ err]
was done at 272-274[ er s, CIRG} low rate was 2.26 nB/h 35 §80 SCF/ h)
for 58 min (there wer pl ugs \of f he sten), and no nitrogen flow during
CJ err] addition. Cbéir vayi s d{j err] addition were simlar to
those in Exanple 5 odu ?Ehaly3|s | ;blv.. e le 1. 15 WO 97/ 37958
PCT/ US97/ 05766 EXAMPLA 7 oy
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Thi s* Exanpl e was run exactly the sane as Exanple 5 except drying and
reaction with CJerr] was done at a reactor contents tenperature of 269-271
[err]C, drying was done under a flow of 0.57 nferr]/h (20 SCF/ h) of
nitrogen, and CJerr] 5 addition was at 2.26 nB/h (80 SCF/ h) for 67 mn.
Qbservati ons ! he CJerr] addition were simlar to tho I |l e
5. Product anmg]gg%ss given is Table 1. TABLE 1 In this Tab?@@?ﬁﬁ%‘z‘gﬁre
given as a percentage of the original total sanple, 10 in which the

- conpounds were present as their alkali netal @EI ts. The actual anal ysis was
done by high pressure |iquid chromatography % LC) on the free conpounds,
i.e., after they had been acidified, using appropriate standards. "Total
Salts" is based on a back cal culation using the HPLC anal ysis results of
the total anmount of the sanple accounted for by the analysis. It is

suspected the 1 5 "m ssing" mat¢El [ ot apsi um (bi ) carbonate and
per haps ot her inorganic salts. ﬂf,ZGTQS‘g "N'D' neans not detected. 16

WO 97/ 37958 PCT/ US97/ 05766
Tabl e 1 Exanpl e No. 5 6 7 % PHBA
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What-is clainmed is: 1. A process for drying an alkali nmetal aryl &?‘f‘m
conprising, finally remving water fromsaid al kali met

said alkali -metal aryloxide is nolten. 2. A process for

di al’kali metal salt of an aromatic hydroxycarboxylic adi
cont act i ng, v»“!ﬂ"!amlM'm,ﬂm at a tenperature about
poi nt of an xi de, said alkali netal
di oxi de. 3. A process flor ® produ0| ng a dal kali metal sgl an _aromatic
hydr oxycar boxyl ic acid, conprising: (a) (TLAnM$y renovi fig water from an
-al kal i net al ﬁ}om de_whil.e said alkali netal aryl oxi d& TS oHtesRs b)
contacting, wt 'ﬁbfst P’Sﬂ Bnd at a t enperature about or above the nelting
poi nt of said al kali métah paegesofdrdiryingainciidlikmetal anytaxiideacgmpriside, wi t h
carbon di oxi de. gdajy remb¥mePLRE ﬁ%n@alﬂl@hl%ml arflbxide WIRE €4l aB@iimetakcal i
met al aryl oxi de I's “pot assi-um p enoxi de, I um p enoxi de, potassium

2- phenyl - phenox%fd@xéﬁe isABE8i um 2- napht hoxi de. 5. The process of Claim

1, 2 or 3 wherein sai dzalx@kd;ceﬁ?fo’ﬂpradudmgxa dﬁlldaﬁ rﬁ&ilaﬁﬁldﬂﬁhm‘@ﬂm@ de 6.
The process of

Oqa { wher ei.n_sai dta } giom de has a
mel ting point oY r@%afbr?éﬁ ‘%\B%ﬁ’t copmpfisipg, centadting, W‘%%g‘ﬁ PR} daim1, 2
or 3 carried outenperamrtabparaxtaboee dic ra¢iting peint abanialkdr fieel afyloxife, said The

process of C al lg{emﬂgy’u&&& gmﬁadaﬁl?q‘ldgg,ha nmetal aryl oxi de becones solid

and then nelts durin rocess of Claim1l or 3where|n
said alkali netal aryI%stl@fQCéFﬁanﬁiif@ﬁHCerﬁ%“qab maftalisaly of an aygmair/ 37958

PCT/ US97/ 05766 hydroxycarboxylic acid, comprising:
(a) finally removing water from an alkali metal aryloxide while
said alkali metal aryloxide is molten; and

(b) contacting, with agitation and at a temperature about or above
the melting point of said alkali metal aryloxide, said alkali metal aryloxide with
carbon dioxide. '

4, The process of Claim 1, 2 or 3 wherein said alkali metal aryloxide is
potassium phenoxide, sodium phenoxide, potassium 2-phenyl-phenoxide or
potassium 2-naphthoxide.

5. The process of Claim 1, 2 or 3 wherein said alkali metal aryloxide is
potassium phenoxide

6. The process of Claim 1, 2 or 3 wherein said alkali metal aryloxide
has a melting point of less than about 320°C. '

7. “The process of Claim 1, 2 or 3 carried out at a temperature of at
least about 275°C.
8. The process of Claim 1 or 3 wherein said alkali metal aryloxide

becomes solid and then melts during drying.

S. The process of Claim 1 or 3 wherein said alkali metal aryloxide
remains molten while drying.



9. The process:of Claimi1, 2, 3 or 5 carried out at a tenperatuﬁ@aﬁrkab5

Ieast ‘about 275[err]C. 10. The process of Claiml
aryl oxi de becones solid and then nelts durlng drying. 5
The process of daiml or 3 wherein said alkal
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(57) Abstract

(54) Tide: PREPARATION OF AROMATIC HYDROXYCARBOXYLIC ACIDS AND DIALKALI METAL SALTS THEREOF

Alkali metal aryloxides may be speedily dried by removing water while the aryloxide is molten. Such dried alkoxides are useful
as chemical intermediates. Molten alkali metal aryloxides may be contacted with carbon dioxide to quickly produce the dialkali metal
salts of aromatic hydroxycarboxylic acids, which upon acidification yield the corresponding aromatic hydroxycarboxylic acids. Aromatic
hydroxycarboxylic acids ate useful as chemical intermediates and as monomers for polymers. Solid metal aryloxides may be reacted with
carbon dioxide in a reactor in which the contents, even when pasty, may be agitated so that the reaction is more rapid than in prior methods.




