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a,ryl oxi des wi th carbon dioxide. These processes are useful for the
pfeparation of aromatic hydroxycar boxylic acids. BACKGROUND OF THE

| NVENTI ON Aromati c hydroxycarboxylic acids are used as chem cal

intermedi ates for the synthesis of dlugs and antimcrobials, as well as
nononers for reparl_al%Npol yesters. For instance o- hydroxybenzm c acid

(OHBA, salicV ONARPMAJ TG RRPROZaY CARBEGEIGALIDSXNDnst ance to
make aspirin, while p- hmrpgdwhgpME@Agcgﬂq‘fﬁﬁ@kE@F used to nmake parabens

and is also used as a nono Q They can be prepared
using al kali nmetal aryl oxi Mﬁ Y Xﬁﬁé oxi des are usual | y
prepared by the 'rrhaahvmmmfcomtrmyﬂoccdsgsjfomdyympmaumd:teﬂw@jfloaﬂes)henol with

an al kal i dgbr &Q&R@nﬂkmn@ﬁﬁsg@gﬁ@s ffn ca%%gmx?cre pgﬁegéglré&@&{a rOX' de.

This may be ne 1n € presenc
produced i nuighe Pé&@tnreﬁ»ﬁraqqﬂe%fearawn@Jay@resycar@xubfémﬂs as chem cal

internediates for a vari @¥CRGROUND gaITmEqnmowch as the

Kol be- Schm tt process.t ke dr oxy-..car box G see.for |nstance
A. S. Lindsey, Bg{patm %yo@@%xypeﬁ?lds &F “Se% é%’%agdmf Haagtiaies 88 sonme of
t hese procetseynihtsis of dewgs and katim@rokabys well sembherhéry fed prepirifihe vvat er

fromthe arylgude. Fifiduie bBEGNARIREIONS t'\%\'lgcyh%r%&di?é dqaryloxide

(or initialtTy an agueous sQ e arylo ual l'y

becones sol 143 chgmpird IBISHPW‘HS wa&t@%tamlasmhgsw Rdean inert dry gas
;O%H the ar yihgﬁtoﬁt?bedﬂ@ibﬁitﬁr(PHM)ﬁlsl sed| W ingké pzrfsbe,cf@d %ﬁm ALY uﬁ!&(hstaheri; ore
expensive, and thus i s_.woul e advant ageous ter
the al kal i ngl%rln raWP% P%Bglggsq%#l gglelytcaﬂg'ﬁ PRGPAF st A &?}iﬁ’ rbon dioxi de
to (usual | ydrylaxidesa di al kali nmetal salt of aromatic hydroxycarboxylic acid
which may be conxﬁsahqﬂetszoarymléeg @ {Manpgye%sfeg ﬂgym%‘?@a%hbﬁ’ﬂfﬂﬁ 12 strong

acid, such as sul furic aci IS IS, uUsu y .eXposi ng powder ed
al kali  metByd Ta¥Y FORpAE S5k ?ﬁ oéilwd%aﬂ'éd metghepnteping daseoueh #fe, of t en
i n an apparsdditgn ot potabiith Hydeoxidd.i Thisariayt teeddreSulkiid présdpas bewakerch is forned

during the Jrﬁaﬁta'ﬁlﬁ{lﬁn v@%r 19%1'(%1%@3% W) r%cq%r to expose new solid surface

for reaction wt
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
. the solid aryloxide (or initially an aqueous solution of the aryloxide which
) A 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 arylbxidc is dried it may be reacted with carbon
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 usuaily 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)
may be ground in order to expose new solid surface for reaction with the COy.
Thus, improved carboxylation procedures for the Kolbe-Schmitt reaction are of
commercial interest.



Thus, inproved carboxyl ati on procedures for the Kol be-Schmtt reaction are
of comrercial interest. 6 February 2004 . 2 Canadi an Patbep 8816_,&@% and
U.S. Patent 3,554.264 describe a process for drying al kali r’r%%'e\?ry ates
in a spray drying colum in which the drying gas enters the colum at 250
to 500C. No nention is nmade that the tenperature of the alkali netal

phenoxi de reaches above the nelting pant of the phenoxide, nor that the
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and potassium |3_‘e .
_ gitation 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 reactor has a gas exit port.
BRIEF DESCRIPTION OF THE DRAWINGS -

Figure 1 is a schematic diagram of the apparatus used in Examples 1 and
5-7.



especially preferred. By an aryloxide is neant a nonoval ent anion of the

structure Ar-O, wherein Ar is an aryl group or substitut ryl group
wherein the oxygen is bound to a carbon atom of an arom%&@%gar%.gowt hout

intending.to limt the generality of the foregoing, useful aryl groups
i ncl ude phenyl, 1-naphthyl, 2-naphthyl, 2-phenyiphenyl, and
3-met hyl phenyl . Preferred aryl groupg are phenyl, 2-phenyiphenyl, and

2-napht hyl and pheg r C
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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
, less than 2000 ppm water, preferably less than 500 ppm water, and more
j 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
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 disciosed herein, the last stages of drying are
conducted at a high enough temperature so that the alkali metal aryloxide is
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



phase liquid as the nelting point of the aryloxide is approached and/ or
exceeded. During this tinme an inert gas may be passed over the ar&l}om de
and/ or a vacuum applied. Agitation of the aryl oxide,

liquid, wll usually help speed drying. The final rermval of wat er takes
pl‘ace when the aryloxide is nmolten. Another way of carrying out the drying
Is to heat the m xture of water and alskali met aI aryl oxi de above the
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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
weight fraction of potassium phenoxide present (water is the other part of the

R

- 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 0 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
(0 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 0.98 potassium phenoxide the
system will be a liquid as the water is removed at 0 kPag (0 psig). However, if
the system pressure is held at about 68.9 kPag (10 psig) or higher, it will remain
a liquid 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.



5 It is of course preferred that the alkali netal aryl oxide not deconpose
appreciably during the drying, i.e., be reasonably stable at or abagve its
melting point. Therefore it is preferred that the al kali &rtvay£00foxi de
have a nelting point of |less than 400C, nore preferably | ess than about
350C, and especially preferably |ess than about 320C. A preferred m ni num
drying tenperature is either the neliing point of the alkali netal
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be desi rablgdrfiha %bbﬁfetr&tﬁﬁ KEa E&F‘?bhlﬂ 'L?/a%te %‘i bénﬁ’gﬂ %h%ggzy i on

present in tr]e vessél, to I nprove ran fer
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( e
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cobl ed and P@Qﬁqmd,laad potassium Bsnaplitroxide, mad ipbiassiah plehdedShuzpddialtyy pe '
process Ofpréf@dediemai n molten and undergo reaction with CO2 to forma
di al kali net al It of an aromatic hydroxycarboxylic acid. The cheni cal
reaction invol vedeidiy g Pragsspmaybs maiticdgiiin any ¥essghsuijable fepvsssweith ed as:
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vaporization of the water from the aryloxide. The vessel and its contents may
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
‘used in a traditional Kolbe-Schmitt-type process, or may remain molten and
f;;'.?.) undergo reaction with CO7 to form a dialkali metal salt of an aromatic
hydroxycarboxylic acid.
The chemical reaction involved in the Kolbe-Schmitt synthesis may be
- represented as:
ArOH + MOH — ArOM + Hp0 (1)
2ArOM + COz — M3(0ArCO2) + ArOH (2)
M2(0ArCO7) + 2H* — 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
formation of an alkali metal aryloxide whose drying is described above. The
“dry” aryloxide is reacted with CO3 to usually form a dialkali metal salt of an
aromatic hydroxycarboxylic acid. This salt may then be acidified to form an

®



"dry" aryloxide is reacted with CO2 to usually forma dialkali netal salt
of an aromatic hydroxycarboxylic acid. This salt may then be acidified to
form-an 6 February 2004 6 aronmatic hydroxycarboxylic aci cﬁ'f%‘ﬁ%’yl

referred to herein as the "free" .aromatic hydroxycarboxylic acid, which
means it is not a salt). As noted abovg ~the reaction of equation (2) has
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usual Iy be desirabl Sik® metM mideyis e%tedt(ta@mm&d;lwlﬁnﬂm@%@mcm sal t

of the aronmtic ﬁ%rox - car ercent of

a
the reaction wvith a@@“%yh’o@ls %&P?rﬂ%otﬁf)ﬂfmﬂép%’?lﬁ%a :lll&'“[dl gﬁF‘}ﬁ“ of the
al kal i net al amy;l;p@@ zdﬁast@ﬁ thesglid idialkali mptabiar ofatie tivmatiathydexytardoxyis e

percent, nore e hi on be
carried out ab Bé%ﬁ%‘ﬁé Eﬁ %&W&%&g% f%ﬁal@é{mgﬁ

aryl oxide. In grlaéuait}hwamt foraydu sohid@spthe ﬂtomaélcdb’d%rcé@%?@ rhodlgd Pﬁat t he
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aryl oxi de havemalte® ktate) ghepcomictink. wists shauhdibe carried out about at or above the
melting point of the alkali metal aryloxide. Since it will usuaily 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 CO7 may be

carried out below the melting point of the alkali metal aryloxide, although it is

I 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
aryloxide or any of the other materials present during the process not decompose
appreciably, i.e., 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 abbut 320°C. A preferred minimum temperature is ¢ither the melting point
of the alkali metal aryloxide or 275°C, whichever is higher.

In the reaction with CO7, useful aryl groups inciude phenyl, 1-naphthyl,
2-naphthyl, 2-phenylphenyl, and 3-methylphenyl. Preferred aryl groups are
phenyl, 2-phenylphneyl and 2-naphthyl, phenyl and 2-naphthyl are more
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2-napht hyl , 2- phenyl phenyl, and 3-nethyl phenyl. Preferred aryl groups are
phenyl , 2-phenyl phneyl and 2-napht hyl 7 phenyl and 2-naphthyl are nore 6
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ti me exposing fres urface
P J reactor 1s meant sucl? a reactor wherem 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
single or multiple rotating shafi(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 COp. It
should also have prov:sxon 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
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



solid and/or liquid to the gaseous atnosphere, in this case containing CO2.
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React ot herm R_Eofmg%r b¥ackir@ s alBid) Ge 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.
7 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
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 sti. o the screw or barrel surfaces is
wiped or otherwise removed from the surfac. so that it does not remain in the
reactor for an excessive period of time. As mentioned above, the drive for the
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 CO».



Ver f ahr enst echni k Grbh, Minchen, Germany. The reactor should al so have
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aryloxide with COp, and therefore removal of the aromatic hydroxy compound

is believed to 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
compounds which are used. Thus even without the addition of excess CO; 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
efficiency.

It is preferred that the average residence time of the alkali metal
aryloxide (or its reaction product with CQO2) in the reactor is less than about
1.5 h, more preferably less than about 1 hr, especially preferably less than about
Q.5 h, and highly preferably less than about 0.25 h. In less than 2 h, or any of
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 CO9. By residence in a batch reactor is simply



Is believed to result in an overall shorter process tinme. It is also noted
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nitrogen o carion ot ol é&#&%%%tﬁﬁ%ﬂﬁﬁ%%ﬁ*gﬁHr%aﬁﬁﬁn%%‘%éwé tyichind
associ ated val Vhngeighlapaf e €Pamyhinderchemteycalader Tis: madoctovasticateder 4,
respectively. THye cigdiatily i oflybRh 6i(axdRpNReeed) .t WoRiih wER eeaetor 1
was neasured byb noting . -
y passagg 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
- figure, various temperature gauges "T1" and pressure gauges "P1" assist in
monitorin_g 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%
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
- 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



the weight | oss of the CO2 cylinder 4 on the scale 5. The reactor 1 was
heated by a circulating hot oil system 6 (including heater_7). Valatiles
were renmoved by passage through a dust filter 8 and i nt o SFhEwRI¥R084 o
The condensed |liquid then flowed through valves 17 to a receiver 10 which
coul d be wei ghed on the "scale 11 to determ ne the ambunt of condensabl es
recovered. The condenser 9 provides figr water/glycol recirculation in the
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were 75 and %nﬁﬁ%ﬁéhd;di& ailiowaidnd WhSs 1o tahichis (hApREEH ¥alied of the CRP-6
batch reactor_ 1. 6133(;&6)/ ? 28 .8/ h_of {‘IItI’O en swee$ Hﬁtered by

_a rotaneter % Eg’f‘fr Eh aofution hegesy 1q boil apd; H"'gﬂﬂri ﬁgﬁ’ﬁﬁéﬂ eati ng
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I nt er nal the?rmcou e uni | cated a nperature o apprOX| mat el y
120C t he coﬁ»ﬁomss;emwwc mﬁ:{@s%l Eleéawtlppaapwf(dmﬁwﬂby WREiedsRy a si ght

gl ass 15 on {ikensapdaf at atiaﬁ:pgﬂaxré ofabedt 1908C Ry solutfdir dppesed ks BERihhe gear
drive) whi Chsovl\%n%)'xenlgl e&ﬁcet e so!u?iﬁcatlon 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
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 controlier (not shown) was
set to 310°C, and the nitrogen sweep flow increased to (.56 m3/h. This
elevated nitrogen flow was coﬁtinued for 15 min during which an additional
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
_ dioxide flow was divided into {wo strearns. 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



sol ution of potassi um phenoxide (PhOK) in water (both that brought in with
the KOH and that |iberated fromthe reaction of phenol Eg: ot as ﬁm
hydrqoxi de to formthe phenoxide and water). Wen the con “@%ﬁ% $ature
reached approxinmately 160C the solution began to boil and water began to
collect in the receiver 10. Wen the solution tenperature reached

approxi mately 180C very vigorous boi hhbng was observed throughout the

vol une of t-he 90 uf iherkarbda ditveide Wa@GﬁiS@ddc@dTﬂ&bﬁgmﬂ'ﬁ pofCiieanss e thetdear 8Lt i on

186C the sof ut P AeRnF IR doisfynoct BEREN WS oBE ol InOFIREET i £ cacton
was conpl ete mamtdetl@EQﬁthﬁGﬁrmmlﬂldGma Clmlﬂk@dihfyhc areviquisky dledr ro¢lt heat er

7 set point was,.kResqesEhrbhd@e G Hﬁ%?atsé B9, P @M%e\@ag b«a§|s i MQjution
of water. \Wen.the process te §é@ ure proached 280 is began to
melt giving a dHeape ﬁﬁ‘FrtaB?“%gB dUﬁﬂgme@nwwaho%ﬁmg QYRR of

di ssol ved wat efmeaWred wtithea mguaemle)mmaa@tedn@muasmmcﬁ feectbeat i ng oil

tenperature co Ql | t.h i trogen swee
fl gI/)v i ncreased 10" 8. ngb %ﬁhxﬁ%‘.‘%ﬂ@guﬁfﬁxgﬁ g%s%?eﬂpjep&re%fag edv\glép (%t |gnued foP
15 min during Wenstdntah 2% dF {+nA1C). omeppkgxmtahaﬂ@rﬁmxa@m pEearben (t ot al

of 2.57 kg wat QoG &r@sglﬁg}eiaeﬁely Riow Bslieatioh BE ﬁéﬁBrﬁxdaetrséwe%%t(afmﬂofvvas

tel 0% dehydr at ed ph t
Gne 1 ow e ¢ O kphen! spllFetsdaysn tis Seerad aﬁ%@rxeanam&e&g%‘a@& Bl at o
of 1.68 nB/h (Mmﬂddudlyr and ¢loutkaettmt comtiinved ab dsbkflike alow sdlidSERYTMas
| ntroduced theAe}te?tapout 6@&%0%8%&&3%13&%&@&%1 1K'L9§ﬁ:dﬁ‘§]9eatc¥é§ L at

streans.. One was in I’OdUCG I nto the vapor space enoxi

‘the end of t he begamctodakelon Hietanpsaranee,Ph 3 Wet pasia,and ®henol mllm‘élomretes econd
stream was int ua@ghip@chs%I k9Bid ohe BOlRMIiE PeesskielRegedab hdiftai eé€ont the

d of th e fe Feb
o o the o SRR, RS S PRt B Oni L.
t he gear dri vecolledted @ivdbpattotal 6f Waid kight a&lﬂa(agmatbhhyﬂrglrlldlbtessnrmmtuqnedt
Shortl ft th
St 17 a1 D A b o BTt A8 oy DDA, |
di oxi de gas wasShenjyprftesdhatithe P‘Fﬁ‘f'sserc&t@“{b‘ﬁgrmeaﬂﬁbfrglﬁé I§fofghe fRE- @Qiﬂphg whi ch

tinme a total Ofesbtod K ;fem@uqury GB@SauﬂQCkhWtﬁhrﬁ dﬂ'v@fﬁlﬁhh%ﬁéﬁcﬁ)&v&&ﬁoﬁhar ged
to the CRP-6 batch.,rea

tenmperat ure st NFRQPPENE ‘i @éﬁl 79J@6‘H2q(}é:ﬁ’t@b 0‘5}%’3'8%: Otv+alt°r833€? 2%0 g'of henof
approxi mat el y theé beén silled@dpihe pybdura diprtasstinopihydroxbergbatg apptaatd edy sl ow
col l ection of pPREARse HBwHEE ah& PRENG evbfitioh Bh@ makediy 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
nitrogen gas (measured by a rotameter 2 calibrated for air at STP), and the
) controller for the hot oit heater 7 set to 16°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
‘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
pi)wdcr, while some 0.27 kg was recovered as a lump in the vapor discharge
tine.
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



0. 97 kg phenol collected over this tinme period) occurred, and: the phenoxi de
melt becane cl oudier and cl oudier, but continued to | ook éeiyi}g 8{[)\/ sol i ds
slurry. After about 40 min of carbon dioxide flow the materTa Viebhe
CRP-6 reactor 1 began to take on the appearance of 'a wet paste, and phenol
collection rates began to rise, as did the hydraulic pressure needed to
mai ntain fixed speed on the mixer agitditors. Over the next 10 min an

addi ti onal 4787 ky % bt pieatipbtasserne salc ol the original gimpleiprrd @89 ait %fphendtl kg),

as the agit wé‘ﬂé&rt@lﬂ 5@w’9r‘?§§§ bi@ssiifth Bh&%’udetlﬁ tlﬁé"@r@nﬁﬂﬁaﬁ@lé}e ¥§en during
the earlier rtlons of 't carbon di oxi, flow Shortly after that the

paste seen t F'bq}@hy‘ﬁ?fél[%"%l WF‘dg‘?"asé%‘cYLB:%‘fl‘ t”ﬁ% deesed patch reactor 1
appeared to dry out and a short bUEXAMHLE®2ry hi gh phenol evolution was

observed. After 'm%ﬁé%er SR 00 8%%191?31(](1i(&We&n%Qﬁa%le%?xforr?Lg cfgsOf phenol

had been. col | ect enzoat e appeared as a
dry/ | oose poSupqal:es)aﬁtd:dp*anB heteoglass op weael cheagsdeti 1y8 ngf\D@&FSM@ler t he next

10 minutes p% eﬁéigitarssé}nalssmer@.lmvm@ aRld gefecthargdfhe process
was termnated IOXI e 36@'” ction wasr aced vvlth028 B3/ h

of nit rogencf&é&‘“% %hW@ﬂr gnsst be agd coudengale regejvep so STP), and
the contr ol drcdn@énshbie vlapcbrs prddutedirethe Fesinketlo W@ beamthdensﬂdlm provi ded

for Lhe O IGHLLRgQl ke Gh (LUPuBENby 99 ol Akl TR RO Folly e

process dropcp e m xer 0 ped t he
ni t rogen SV\B‘G’pl‘ﬁqa@lealﬂ.f)WO upker 7Qfoli preaswde.t and reﬁu%wabunﬁgoggnltowawetopped

| fThet L eaczort@ﬁ@ Ak ?ﬁfqéom erfVviedin IaRE &K@sxﬂ@ﬁb&ﬂ@d ﬁeb»eraoﬂugél% r@ﬂazfﬁd for
ur er estin (6] nove ro e m xer

1% The. ) or PG bath ciarigs ts ppcsh et et iR PR RE I of o 11 e

40w ng cr eauchk AEH peliesaere obderved to beginGndidng g Thers 56@ g @f exaddtnas a | unp

in the vapor t&n&zag{]%r%éd & a & ?89'%%%&1% ungyzzgcg{ﬂ@ %5‘}1%? Pressure

Li quid Chr on ogra si'ng app i ate r ation. Before
anal ysis t hedimlasstom PEQSP§SSVesRel éhfe ¢ Bolen in thedep-c SnpAIHAR of The

ggallzm S (()/ bg%%%q&t&nt @n&ﬁkﬁldhai ed\ldzﬁtgghé pthf:eéshen&ianplaeaery ﬂ@bﬁoﬁ}se? tEere was
W % uj v t ebr ua b of the

di pot assi um geaﬁ:qo(q ﬂast %‘gecgrﬁnaitﬁ%fergaé%g é’i‘gfé"ﬁav &) céggvﬁ veRy psﬁcé“?‘llgl Wf&% equi val ent
to 0.56 w Wigbrops zesbanical pBitationi afehe vess¢leootentyipravidedinihe pntindecharge

4-hydroxyi sophy g ks fty @Eedﬁﬂégowehlbg c%ﬁigﬁetiﬁﬁ%f% ﬂchaﬁ%ﬁﬁafpkaﬁﬁe% Into a
1 liter 316 Stalnless resin urchased from Lab d ass
phenol charging was completed the droppmg 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
~ 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
wrned from milky to clear. Molten metal bath temperature controller set point
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
controlter 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
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.



Supplies) fitted wwth a 3 hole glass top were charged 131. 8 g-of potassium
hydr oxi de (KOH) pellets (assay > 85% . Once the pellets char%(ﬁg t he
chargi-ng funnel was replaced with a condenser tube and co e‘?ﬁ“é?'@ tei ver
so, any condensabl e vapors produced in the resin kettle would be condensed.
and collected in the receiver to keep themout of the resin kettle. The
KOH pel lets were evacuated to under 78h Pa pressure, and refilled with
nitrogen to r@&hoveovedgelid fwasfoarkietokOraiThd % esien ak egdabwedvds Isurspended
above a nol t el Oiicshiofret @l bath during this period, and sufficient heat.
di ffused into the steel vessel that _the KOH Fel | ets were observed to begin
nmelting. Then 500 g of nolten phenoE ged into a dropping funnel
arranged so it COUdeldhﬁWiﬁbﬂiﬁe pélilartemdgoWm@hadgedmm&aﬁxeweﬁéel t hrough

one of the h0| gllESF I#ﬁ:{:{ere{s1npketf6é esc lbgcp molfixarﬁprfg 2n? cf %vr?cg & ﬁol?eﬁﬁs char ged

into the proc% gorous f 6act and the
remai ni ng phefdd Paasd ¢¢féliegle‘wthan§og§n @wavncmnhwc Wﬁ@@m&g tcrmcrham oxygen.

Folly el tads g Vﬁﬁ)veEGd b e %’%‘?3’?“%‘?’%?#§m"eﬁ‘§t“‘& L e et ol
char gi ng was %Bﬂwg‘%}eﬁ‘&l"n%pp Begvessl mes Y %‘I‘?(S%'é?f’g rlfg’ar #¥l aced with
a bl eed tube mnndqbadnésphanmpmsmrtaagﬁm to Thmov®bkygen Mt aitrdgah@awas rai sed
so about 40% h | id nmetal .
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Al t hough the ature cont’ ér was Sse e heat of
reaction bet weignnirp@opedoo aéﬁﬁf fiagn) oval thedeadtion meass Apmokien Eqwidrmetat e t o

205 C. The rmbarﬁmemea@oob@t‘bastmamff@éd%ebomrﬁdwloka{c &@’ﬁca@@tb%ﬁt wﬁﬁwr aised to
220C. As heati n roce,gded llrgghé@ndensate was | ecte

process t enpef@ttfrse S&f 'Feﬁg‘clfFé'EFt JFOBHRRG l&f Was sgtia 3¢ Ag éensate

tar ned from mahky mechaied agitifol unnedTmhalAsllhé bath eresiey keetttler, and eedctiohlmg4ss s et

point was rai gadplQ.L4R aﬁE@x&é@? HJ %@&% drcﬁ% ‘@l‘ﬂﬁﬁetﬂfﬁa& 80% of the
Vas e

hei ght of the Tresin ke he |iquid netal
bat h t enper at Eﬁ“ﬁ’ﬂ%mwlleér 18e¢ 3;§‘§F ﬁPPr\%%ﬂaﬁ%Y dédnipo Boyios avascopdreed30 ni n,

and the bath keldhoffer 20his, bRIDRAARSTOIER MeaBath Washoweidd #s hbavt smeep of
nitrogen to he remove water. After that tine, the metal bath was | owered
out of contacP™with the resin kettle, and its heater shut off. The
tenperature of theAlfiequadvésseltiad coeled o kedrtrbem tovapereas itrvert dpenéba@B6C Wi t h

a thermocoupl g, Fﬁeﬁ ;&E}tﬁéfr%‘ﬁwa&dﬁﬁﬁn cﬁ@ﬂé&lc?grat {3&md; 8?1%; of@Ltl e vas
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- scanning calorimetry on the material that had been in the molten phase indicated

a sharp melting point at 272°C. Essentiaily no change occurred in the DSC
trace after the sodium phenoxide had been heated to 180°C and held for several
e . hours in an evacnated 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 to below 400 Pa
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
refitled to atmospheric pressure 2 times to remove oxygen. A nitrogen gas
bleed was established across the vessel, condenser and condensate receiver to
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



Fisher titration. EXAMPLE 3 Sodi um hydroxi de pellets (40 g) were charged to
the same 1 liter stainless steel resin kettle described i anpl f and
.evacuated to below 400 Pa and refilled with nitrogen to atﬁ:}':c%'l‘fg’)izgo
pressure 3X to renove oxygen. Then, 100.0 g of |oose crystal phenol

charged to-the nitrogen bl anketed vessel through a powder funnel. The
vessel was then evacuated to 6.6 kPa, gpd refilled to atnospheric pressure

2 times to AU dﬁ%ﬁlﬁsﬂ?&ﬁﬂl g2 bk 4. V\’i"ﬁe getabhihshed across the

vessel , cond&fhs condensat e receiver to noval of.vqlatiles
from over t hempeesure gpacked 313%C ABen approxigately ?@P‘é’? %ﬁﬁ?ﬁlﬁ War oM™ 5Y0c was
then rai sed R 2a6MWeF 3GaYA Ofndtdien wRrholal méel ighh vab lovwered sargli itd eseerst eel
resin kettle. The bath terrperature controller was set to 318C and.a
mechani cal aﬂ’luttﬁfor turned on. As the bath, resin kettle, and reaction nass
was heated wat er Afidr erccessl phenobledur Beds PO ACTERATAUTHE WASIORENgHATK!

tenperature Bgac%ﬁﬁ:ﬂts%jxgﬁl fat ev.h@a%&%idi%@mal@a&d%& esk@ﬂlallﬁl@ll\/ﬂ&h@ontl nued

for anot her e nolte

o] ts heater
shut of f. Af tf@ﬁseltmtw&ss@élbeﬁ%awétsalab&!‘et%g??@? ‘?368% Eﬁ‘ﬁ?’&““%‘
opened and E&%nﬁ@%ﬁ:@ﬁﬁet@xamhﬂedcov‘efrealljgaitasemmﬁ-mamhtbmxldmmdmt@oh t hat the
maj ority of the v ssel co tﬁgt had been nolten at the tine the experinment
ended, alt hotdgh [II%P(W smal'll fraction was in the formof a frozen
powder. Differential scanning cal oEX#8MPLESh the material that had been in

the nolten phase 'lﬁ‘ﬁ-lhé:ﬁkfrﬂ leaaﬁbﬁaParH?hEﬂlﬁﬂtmlaﬂéhoﬂn id FeurcBsegnidedl | y no
change occurred int CP geaéﬁfter thel?ﬁloder,# g{u% x[hde h%q been
heated to 189@3@h§1°FFeW8f°f‘E§’rSC§E’§ g e 29 SBIEIT EXAVPLE 4
Pot assi um hy@lé@xvél@a pellets (66.0 g) was charged to the sane | Ilter

st4i nl ess st eel n .ket rﬁj@{m V. to bel ow
400 Pa and refil ?’Z’E‘ Phﬁ)J ﬁ%%gﬁggﬂa hleg es[?ua?g&gggﬁglg r enove
oxygen. ThenCRPr4barhgeastor bb@@l‘@ﬂy‘ﬁcﬂ ﬁE"rﬁ%{%‘PﬁhUIas EH'a‘l“Ej’@H Ve thé i t r ogen
bl anket ed vesal undeP R USBieht PRUIRE of HARRER add @ nittRealpunis Heamgefabuat ed to

6.7 kPa, and refilled to at he ure xygen. A
ni trogen gas fe*lS’F‘ge‘Hasvﬁ%“e@s"’t"gBﬁ? Eﬁ%aglgeé&o@gﬁf Wgrqlseg Sﬁ&%gn%gdgg Ig‘ﬁd
condensat e r eagitwdr53/67 r[and Water disolNed duringtbisgteriods Wh@nﬂ@\f—‘@ﬂteﬂﬁe reaction

mass. A nolten |igui bt t I'2ino9d theolagiover 80%
of the verti %{Pp%g& %fé@% e5 ésdtq‘é#ﬁlflgls‘gﬁs ;x[?pgﬁgi m?snmggttotle The Sath

t enperat ure duaes of Wétﬁr WAS ﬂyépom&)ﬂm&s@as a powder in the reactor 1.
Then at a reactor contents temperature of 255°C COp 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 CO9 addition 0.57 m3/h (20 SCF/h) of nitrogen was also
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 CO7 addition progressed. Power
consumption by the agitator drive aiso peaked shortly after CO addition started
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 CO9 was done at 272-274°C, CO; flow rate was 2.20 m3/h
(80 SCF/h) for 58 min (there were no plugs of the system), and no nitrogen flow
during CO7 addition. Observations during the CO7 addition were similar to
those in Example 5. Product analysis is given in Table 1.



and a nechanical agitator turned on. As the bath, resin kettle, and.
reaction mass 6 February 2004 15 was heated water and ex%eé phegﬁh wer e
boiled out. The netal bath tenperature reached 318C afte a%’ﬁ'l’?ﬁ(i tely 30
mn. Heating was continued for another 30 mn, and then the nolten netal
bath was |owered, and its heater = shut off. After the vessel was cooled to
near roomtenperature it was opened and lfhe contents examnm ned. Visual

exam nation indicated that essential IBXAMPIGE 7t he vessel contents had been

nolten at the end .the h i n erigd. .Differenti al canning.cal orinmetry
on the recovered pgi"éssg’.“‘d‘ﬁ?qgf‘%aé%ﬁﬁm@@e‘hF formet:is E&a@plesi%ﬁcﬁph‘é‘g'ﬂgr@’ oint -
at 243C. EXAVRtaEtin witht GOg vBsadnpk @t a apacappemgntstesipaiatae of 2684231 °€hown i n

. . . i h
Figure 1 was Hﬁ)gﬂ% IV&%Q%HE uhf&TLO46 7 0197 38 X Q%%@S‘ F%illl}ltq%g ; %f%lgcgﬁgngf)z :

added or the phien recovereq. Potassium h I )

(4.0 kg) wer e 28dHer was a ﬁé’-ﬁ %%&@813%{%@@ Fféraf)ét'arn- 10b#rIERtians dupgs ihe €R:
reactor 1 was agditionnees siveilaguothasedn Bxbapleu)dProdadt a1abiseis giveasisur e of
nitrogen and g foetlrogen purge. Heating of the reactor was started and the
‘two agitator sRarts were set rotati ng and 30/37 rpm and then 53167 rpm
Water distilled during this period. WIEBABLEeL contents tenperature reached

255C a vacuum was applit TebkGfieldar® givéPas £'§E’i‘é¥1ﬁaé@@f_rﬂrtllgr§])rri§tiﬁag?&§i$sa cﬂlé"’at er.

At this point there was a powder in the reactor . react

contents tenmpdt a/{ltﬁhe‘ﬁgfmf?gg‘@%dffﬁ@&%%@d%% aliali metak saltss Theggtwal 26 g/ h
('EO_ 8? S|CF/ h) ?ﬁﬂysiameﬁbﬁﬂbphiglﬂpmwmnﬁ Eqaiepﬁucfrgzgoé’ragﬁbo(ngLCb Bﬁtﬁfﬁ‘é@ds when
phenol pl ugs i.n. I qln.addition, f.or the first 37
hin of the CoSoRAM ‘1%%1?'0%&'%9%? E‘%ﬁé’ﬁ%@)@ﬁ‘}#‘joﬁ‘ﬁ% PP‘%?&BH“‘R%&?“EFE“B- added.
E.‘I_E}(;_)cept for t héTowbSalts s basad enia bagleenlonlatinn veipgtheFREG mnalysis resuls @idenser
0

0, the presseqotal ahddfnt $oGE QAmpleREoTHIET R IHFRhE balfID! Bk sRERERU Re :
Shortly after .the.CO2 addition. s .artg)éat he reacélpgﬁemass becarme pasty, and_

then gradual | PISEEaBAEH 5 RORREM Disprponte apd peiaps PHAT posganis &l Pover”
consunpti on byn tHeeT#bdg NI mbrany eokdaectgpbaked shortly after C02 addition
started and about the sane tinme as the reaction nass got pasty. Power
consunption thereafter decreased slowy. Product analysis is given in
Table 1. EXAMPLE 6 This Exanple was run exactly the sane as Exanple 5
except drying -and -



reaction with CO2 was done at 272-274C, CO2 flow rate was 2.26 nB/h (80
SCF/ h) for 58 mn (there were no plugs of the system, dﬁ,ﬁ%”'”ﬁﬁﬁgn flow
during CO2 addition. Cbservations during the CO2 addition oEu r to
those in Exanple 5. Product analysis is given in Table 1. 6 February 2004
16 EXAMPLE 7 This Exanple was run exactly the sane as Exanple 5 except
drying and reaction with C2 was donk’ at a reactor contents tenperature of
269-271 C, drying was done under ajltmh/ of 0.57 nB/h (20 SCF/h) of

nitrogen, and O?—aﬁﬁg—n—ﬁﬁ—ma at—2— 2B h—{80-SEHt)-fery 67 mn. .
Observations dupfPRHe%cp ade_t.J_Qn_.v.er_é.sl_n_l_&—t-g_t-ggse in Exanple 5.
Product anal ysi 5%{BHBAven is_Table 1. TABI%83 || 8288 5 T%Bfel yiel ds are
given as a percefitRigaobf the original t|oVBl - sanp0&7 | i nlMBi ch the conpounds

were present asi4hedroxysdptthaliticad (ppa)tS3goThe qggual 2@(_mal yisis was. done by
hi gh pressure | ﬁlﬁbﬁlél&{!&)rrat ography (Hr'Nm on fr D CO ounds, i.e., ‘

after the had €1 | €t Cu, TS+ PO pr " Si-& u""'l'\ "Total Salts"
is based )(/)n a bqﬁ?}a‘r&[ﬁnl ation_usi ng ftzg P Cl QEZIBZQ 515@ ||| ts of the.
total anount of the sanpl e account ed for by the anal ysis. It is suspected
the "m ssing" material is potassium (bi)carbonate and perhaps other -
inorganic salts. In the Table "N D' nmeans not detected. 6 February 2004
17 Table 1 Exanpl e No.567 % PHBA59. 8252. 8658. 36 % Phenol N/ DO. 571. 43 .

4- hydr oxyi sopht halic acid (ppm 300200200 Salicylic aci dN DN DN D Tot al

~Sal ts92. 8882.8292.59 6 February 2004 18 CLAIMS 1:. An inproved process for
the production of an aromatic _ _ -




hydr oxycar boxylic acid using a Kol be-Schmtt reaction of a netal salt of an
aromati ¢ hydroxy conpound with carbon di oxide wherein a pgf& IS gbgguced
during the reaction, wherein the inprovenent conprises, %h t he
reaction with carbon di oxide at a pressure of about 0.8 to 2 atnnspheres,
absolute, in a reactor whose contents are agitated and wherein there is
sufficient free volune that a gas may pass relatively freely through the
reactor and be contacted with solid &8d/or |iquid ingredients present
provided that: the agitation is sufficient that the average residence tine
of a nongaseous reactant in said r &M is | ess than about 2 hours; at

| east 80 nol e percent %%ﬁ‘?}ﬁ‘g. oxf’@“&a’*& e @au@ﬁmérpﬁmhgxy conpound

is reacted with sai d car react.or sald gas which is
unreact ed exPydroxgrarbepdic a5id uﬁlng?h‘éOIBF Gg@é‘tG?aCEP%PFr?I“‘?XHe“P& agai d net al
salt of an aﬁfm‘ﬁitiochydww oxyipeapeithaaiteonatiosidk alhiersirtagas@riy peoduded 3. The

process of c| gﬁg}ﬁ{%ﬁ&%ﬂ‘ @ﬁérgin%g%h]dg%hﬁhtc %{Jx%ém%&dﬁg BO¢ ges! um

phenoxi de, oxi de assSi u é@ €”0r pot assi um
2- napht hoxi déeawonmél wb%é@@c & aapwﬁsz!rméa U %&F@Zamgﬁnhcmt al

alr il Ioxl de i Is aﬁﬁﬁlatl%s wm&z%wn@be cofitentsTH1e apitae826d Wheedidl ﬂﬁ%x% %@fzfgdééhcfsai d
al kali meta oXi as _a neltin i.nt. of J.ess.than about .
The process &F%C é‘i‘rﬁ?gwﬁﬁrgraféﬂay 55 %@Vﬁlgﬁggiya{fm hotllﬂc regeiqrandibe, oyt
275C. 7. The Cpnmcedsvmtf sadldadndd/Or lifpad dngredicotsgmeseat bomvididakatde -or an i nert
gas- or both are added theﬁgit&drﬁﬁ%ﬁ‘imaﬁ mmﬁeaa&sgé&sf&fensé @@ g Ch i

run continuously. 9 rocess of claim?2 wh IS run.as a batch
reaction. 10. HOPB%"’CB\‘%E%E@“ %?I‘%F‘??F@Y\Aﬁ]@séﬁﬁnsaé’ioﬂt%é‘%ﬁn di oxi de i s added
; pDu nt er current I y to a nnvemsesd mble paicdnsof sald et bl of eaatdhaticliydrdle
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process of cI erein.a per cent f sajd netal salt of
an aromatic M OUQH\gcfcacﬁeg lgégat%é 6&%{‘ J%’gl Ub%ﬁ}%&%c o&fte in said
reactor. 12. The procesv@mbgastalchuszumeqateﬁﬁxgasddtrmcsqr pressure is anbient

at nospheric pressure. ptisp mmma& 2 vidfein 38id Q8 RiQFSRSar8inatib ai m 2

wherein said aIJ<aI| nmet aI S Sso m or ?t sium
ydroxy compoun isana almctala oxide.

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

4, 'The process of claim 2 wherein said alkali metai
aryloxide is potassium phenoxide.

5. The process of claim 2 wherein said alkali metal
aryloxide has a melting point of less than about 320°C.

&. The process of claim 2 carried out at a temperature of
at least about 275°C.
7. The process of claim 2 wherein excess carbon dioxide or an inert

gas or both are added to said reactor.
8. The process of claim 2 which is run continuously.
9. The process of claim 2 which is run as a batch reaction.

10. The process of claim 2 wherein said carbon dioxide is added
countcrcufrently to a movement of said solid in said reactor.

11. The process of claim 2 wherein at least 95 mole percent.of said
metal salt of an aromatic hydroxy acid is reacted with said carbon dioxide in
said reactor. .

12. The process of claim 2 wherein said total pressure is ambient
atmospheric pressure, plus or minus 0.2 bar.

13. The process of claimr 2 wherein said alkali metal is sodium or

potassium.
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6 February 2004 19 14. The process of claim2 wherein said alkali netal is-
potassium 15. The process of claim2- wherein an aromati %%’ydrOXé ﬁ&)rrpound
is- renoved during said process. 16 . The process of clai sai d
average residence tine is less than about 1.0 h. 6 February 2004 20
PREPARATI ON OF AROVATI C HYDROXYCARBOXYLI C ACI DS AND DI ALKALI  METAL SALTS
THEREOF ABSTRACT OF THE DI SCLOSURE Al kali netal aryl oxides nay be speedily
dried by renmoving water while the aryloxide is nolten. Such dried

al koxi des are useful as chem cal intamrediates. Molten al kal-i netal

aryl oxi des may be contacted with carbon dioxide to quickly produce the
dialkali netal salts of aromatic hydroxycarboxylic acids, whi ch upon

aci dlflcatlon yi el d t&g corres dln omatlg “éﬂ‘rox arbox | ic acids.
Aromatic’ hydroxyddrb ‘5‘7PF‘?§C§% écf‘ﬁlsa‘ & lIS Bofs ﬁledi ates and
as nononers for pol.yfee procBed oﬁcimm alwlarqmcamadtasatm»'db@(yr@anmmnhdvﬁ;t h
carbon di ox whi ch the contents, even when pasty, may be
agi tated so}eSﬁOJcﬂt nnrgfsggié |084r:1£| s nore rapid than in prior nmethods. No
suitable figure 16. The process of claim 2 wherein said average residence time is less

than about 1.0 L.



