
3 February 2004 1  PROCESS FOR ISOLATION OF DICARBOXYLIC ACIDS AND
HYDROXYCARBOXYLIC ACIDS  FIELD OF THE INVENTION This invention concerns a
process for the isolation of dicarboxylic acids  and aromatic
hydroxycarboxylic acids from their alkali metal salts by partially
electrodialyzing these salts and then reacting the salt of the dicarboxylic
acid or  hydroxycarboxylic acid with a Bronsted acid. This invention also
concerns a  process for the isolation of p-hydroxybenzoic acid from its
mono- or dialkali  metal salts by electrodialyzing these salts. Alkali
metals and their Hydroxides may  be completely and economically recycled in
the process. BACKGROUND OF THE INVENTION Aromatic hydroxycarboxylic acids
and dicarboxylic acids are important  items of commerce. For instance
o-hydroxybenzoic acid (salicylic acid) is used as  a chemical intermediate,
for instance to make aspirin, while p-hydroxybenzoic  acid (PHBA) is used
to make parabens and is also used as a monomer in making  polyesters, while
dicarboxylic acids are important as monomers. Traditionally  aromatic
hydroxycarboxylic acids are manufactured using the Kolbe-Schmitt  reaction,
which is a reaction of an alkali metal salt of an aromatic hydroxy
compound with carbon dioxide, usually under elevated temperature and
pressure.  The Kolbe-Schmitt reaction has been a standard procedure for the
preparation of  aromatic hydroxy acids for over 100 years, see for instance
A. S. Lindsey, et at.,  Chem. Rev.. vol. 57, p. 583-620 (1957) incorporated
by reference herein.  However, this process is complex and difficult to run
involving several  manufacturing steps, which adds to the cost of the final
product. Since the initial  product of the carboxylation reaction is a
dialkali metal salt of the aromatic  hydroxycarboxylic acid, substantial
cost is usually incurred for the use of  compounds such as NaOH or KOH
which are subsequently discarded (as sodium  or potassium salts), since the
free aromatic hydroxycarboxylic acid (or  dicarboxylic acid) is usually
isolated by reacting the dialkali metal salt with a  strong acid. It is
hence desirable to develop an improved Kolbe-Schmitt process  for the
manufacture of these compounds. Dicarboxylic acids are also sometimes
available as their dialkali metal salts, and it is often desirable to
convert these to  the dicarboxvlic acids themselves, and generate an alkali
from the alkali metals  present in the salts. 



It is known that the salts of diacids or, aromatic hydroxycarboxylic acids
can be electrodialyzed to form the free dicarboxylic acid or aromatic
hydroxycarboxylic acid and the alkali metal hydroxide. However, when one
tries 3 February 2004 2  to completely electrodialyze these compounds to
these final products, as one  approaches complete electrolysis, the voltage
increases and the current efficiency  decreases rapidly and the process may
become uneconomic. Therefore, it would  be desirable to have another
economical method for isolating the free aromatic  hydroxycarboxylic acid
or dicarboxylic acid from its dialkali metal salt, while at  the same time
being able to recycle the alkali metals in the process in an  economical
fashion. Japanese Patent Application 40-11492 describes the electrodialysis
of an  alkali metal salt of terephthalic acid to terephthalic acid and an
alkali metal  hydroxide. Japanese Patent Application 64-9954 describes the
electrodialysis of an  alkali metal salt of hydroxybenzoic acid. None of
the above references describes a partial electrodialysis followed.  by a
treatment with a strong acid to effect isolation of a dicarboxylic acid or
an  aromatic hydroxycarboxylic acid. Electrodialysis of salts of organic
compounds is in general known, and  generally requires only relatively
simple equipment. However, if one attempts to  electrodialyze an aqueous
solution of the mono- or dipotassium salt of PHBA, one  finds that before
free PHBA is obtained, the voltage required to effect electrolysis  greatly
increases and the electrolysis essentially stops (see Comparative Example
1). However it has now been found that if this electrodialysis is done at
elevated temperatures, good results can be obtained. SUMMARY OF THE
INVENTION A first process of this invention for the preparation of a
dicarboxylic acid  or an aromatic hydroxycarboxylic acid from its dialkali
metal salt, comprises,  (a) electrodialyzing a compound of the formula
(ORtCO,)M, or [R2(CO2)2]M2 to produce a compound of the formula (OR I
CO,)HyM,_y or  [R2(CO,)2]HyM2-y and MOH; and (b) reacting (OR'CO2)HyM2_y or
[R2(CO2)2]HyM2_y with. a Bronsted acid of the formula MgHS-qX whose pKa in
water is  about 4 or less; or 



an aqueous solution of a Bronsted acid of the formula HT whose  pKa in
water is about 4 or less, said aqueous solution optionally containing at
least  5 mole percent of HT or MT: to form (OR I CO-))H, or [R2(CO2)2]H2
and a T or X salt of M, and  wherein: T is monovalent anion; RI is arylene
or substituted arylene ` 3 February 2004 3  R2 is hydrocarbylene or
substituted hydrocarbylene;  M is an alkali metal cation; s is the valence
of X; y is about 0.10 to about 1.90; q is about 0.10 to about (s-0.10); and
X is a polyvalent anion. A second process of this invention for the
preparation of p-hydroxybenzoic  acid from its dialkali metal salt,
comprises, electrodialyzing an aqueous solution  of a first compound of the
formula (OR I CO2)HtM2-t to produce a second  compound of the formula
(ORICO2)HyM,-y and MOH, wherein: RI is p-phenylene; t is zero to about
1.50; M is an alkali metal cation; and  y is about 1.95 to 2.00; and
provided that when y or t is about 1.0 or more, said elecirodialysis  is
carried out at a temperature of about 75C or more. BRIEF DESCRIPTION OF THE
DRAWINGS Figure I is a graph showing data from Example I of electrolysis
time vs.  pH of the solution in the central compartment of the
electrodialysis cell. Figure 2 is a graph showing data from Comparative
Example I of  electrolysis time vs. pH of the solution in the central
compartment of the  electrodialysis cell. DETAILED DESCRIPTION OF THE
INVENTION  The product of the first process of the invention is an aromatic
hydroxycarboxylic acid or a dicarboxylic acid or a partial alkali metal
salt thereof.  By an aromatic hydroxycarboxylic acid is meant a compound
that contains at least  one aromatic carbocyclic ring, and at least one
hydroxyl group and one carboxyl  



group, both of which are attached to a carbon atom of an aromatic
carbocyclic  ring. This compound may contain one or more aromatic rings,
and if more than  one such ring is present they may be fused, as in
naphthalene, connected by a  covalent bond, as in biphenyl, or by a
divalent group, as in diphenyl ether. There  may also be inert groups
attached to the aromatic ring(s), such as one or more  alkyl groups.
Compounds which may produced by this process include  p-hydroxybenzoic
acid, o-hydroxybenzoic acid, 2-hydroxy-3-methylbenzoic acid,
2-hydroxy-5-methylbenzoic acid, 2,4-dihydroxybenzoic acid, and a
hydroxynapthoic acid. Preferred products are p-hydroxybenzoic acid,
6-hydroxy- 2-napthoic acid, and o-hydroxybenzoic acid. 3 February 2004 4
The product of the first process may also be a dicarboxylic acid. It is
preferred that the product is an aromatic dicarboxylic acid. By an aromatic
dicarboxylic acid is meant a compound that contains at least one aromatic
carbocyclic ring, and also contains two carboxyl groups attached to carbon
atoms  of one or more aromatic carbocyclic ring. This compound may contain
one or  more aromatic rings, and if more than one such ring is present they
may be fused,  as in naphthalene, connected by a covalent bond, as in
biphenyl, or by a divalent  group, as in diphenyl ether or diphenylmethane.
There may also be inert groups  attached to the aromatic ring(s), such as
one or more alkyl groups and/or halogens.  Preferred product aromatic
dicarboxylic acids are isophthalic acid, terephthalic  acid, 4,4'-bibenzoic
acid, and 2,6-naphthalene dicarboxylic. acid. By arylene herein is meant a
radical with two free valencies to carbon  atoms of one or two aromatic
rings. By hydrocarbylene herein is meant a divalent  radical containing
carbon and hydrogen. By "substituted" herein is meant one or  more
substitutents that don't interfere with the reactions described herein.
Suitable substitutents include alkyl and halogen. The starting material for
this first process is the corresponding dialkali  metal salt of an aromatic
hydroxycarboxylic acid or dicarboxylic acid or its  partially acidified
form of the formula (ORI CO2)HZM2-Z or (R2(CO2)2]HzM-,_z,  wherein z is
less than 1, more preferably 0 to about 0.5 and especially preferably  less
than about 0.1. This compound is then electrolyzed so that the value of z
is  increased to y, y normally being greater than z. Usually there will be
essentially  only one alkali metal present, and sodium and potassium are
preferred alkali  metals, and potassium is especially preferred. These
dialkali metal salts may  



originate from any of several sources. For instance, the initial product of
the  Kolbe-Schmitt synthesis of aromatic hydroxycarboxylic acids is a
dialkali metal  salt. A product of the Henschel synthesis of dicarboxylic
acids is a dialkali metal  salt. Both of these processes start with alkali
metal hydroxides. Using the first  process described herein, an essentially
closed loop process with respect to alkali  metal may be envisioned. For
instance, in the Kolbe-Schmitt synthesis of salicylic acid, the primary
product is usually the disodium salt of salicylic acid. In the equations
below, SA  is salicylate dianion. These equations represent a first process
for the complete  recovery of all alkali metal (sodium) and acid (in this
case sodium bisulfate)  ,values so they may be recycled in the process.
Na,SA + electrodialysis -+ NaHSA + NaOH (1)  NaHSA + NaHSO4 -+ H-,SA +
Na-)SO4 (2)  Na-)SO4 + electrodialysis --3 NaHSO4 + NaOH (3) 3 February
2004 5  In the above equations, M is Na, y is 1, R1 i o-phenylene, y is 1,
and q is 1. Note that enough NaOH is produced in the process to be recycled
back to the  beginning of the Kolbe-Schmitt process, and also enough NaHSO4
is regenerated  to continue the process. Note that equations (1) and (2)
represent the essential  steps of the process described herein, while
equation (3) represents an optional  step which regenerates the needed
alkali metal values for recycle in the overall  Kolbe-Schmitt process. A
first process for a monovalent anion would be as  follows: NaHSA +
electrodialysis -> NaHSA + NaOH (4)  NaHSA + HT + 0.5NaT --> H2SA + l.5NaT
(5)  1.5NaT + electrodialysis - 0.5NaT + NaOH (6) Here the major difference
is that unreacted NaT is simply carried through  equations (5) and (6).
After electrodialysis the NaT and NaOH solutions may be  recombined for.use
in (5). Again the sodium may be completely recycled in the  overall
Kolbe-Sclvnitt process. Other preferred combinations of M and R1 in the
first process are M is  potassium and R1 is p-phenylene, and M is potassium
and R1 is 2,6-naphthylene.  The NaT or other non-reactive charge carrier
which is carried through the processes of equations (5) and (6) need not be
present in (5), but should be in the  process stream in (6), since if not
done the current efficiency in trying to convert  



all of the NaT in (6) to NaOH would be poor. Similar reactions in the first
process may be envisioned for other aromatic  hydroxycarboxylic acids or
dicarboxylic acids, other anions, and other alkali  metals. Indeed, the
anion may have any number of negative charges in similar  schemes, just so
long as the acid employed has a pKa of about 4 or less. In the first
process Y may be about 0.1 0 to about 1.90, preferably about  0.25 to about
1.75, is more preferably about 0.5 to about 1.5, especially preferably
about 0.9 to about 1.4 and most preferably about 1. Q may be about 0.10 to
about  (s-0. 10), preferably about 0.25 to about (s-0.25). is especially
preferably about 0.5  to about (s-0.50), more preferably about 0.75 to
about (s-0.75) and when s is 2,  especially preferably about 1. Suitable
acids for use in the first process that have a pKa of 4 or less  include
HS04-, HCl, H3PO4, F3000-)H, and CF3SO3H. By a polyvalent anion is  meant
an anion that has more than one negative charge. It is preferred that X is
a  divalent anion and hence s is 2. It is also preferred that X is S04
(sulfate) anion,  and it is preferred that T is chloride anion.
Electrodialysis is a well known process, see for instance B. Elvers., et
al.,  Ed.. Ullmann's Encyclopedia of Industrial Chemistry, 5th Ed., Vol.
A16, VCH 3 February 2004 6  Verlagsgesellschaft mbH, Weinheim, 1990, p.
209-213 and 245-250, which is  hereby included by reference, and
electrodialysis of metal salts of inorganic acids  such as K2SO4 and NaCl
are especially well known. In effect, in reaction 3, and  in all such
reactions involving anion X, in the compound MgHs-gX s is being  increased
at the expense of q and MOH is also being formed.. In reaction 6 the  ratio
of HT to MT is increasing (HT is being formed) and MOH is also being
formed. Thus it may be said the Bronsted acid component of the solution
containing X or T is being increased. It is believed that because alkali
metal  hydroxide is generated in the electrolysis processes herein and
organic compounds  are also present, fluorinated membranes, such as
Nafion(r) Perfluorinated  Membranes (from E. I. du Pont de Nemours and
Company, Wilmington. DE  U.S.A.) are particularly useful in these
processes. As the artisan will understand, a three compartment cell may be
utilized in  the first process which utilizes the dialkali metal salt of
the aromatic  hydroxycarboxylic acid or dicarboxylic acid. These starting
materials are fed to  the center compartment, while alkali metal hydroxide
will be generated in the  



cathode compartment. In the anodic compartment oxygen is generated, while
in  the center compartment the compound. (OR] CO2)HyM2-y or
[R2(CO2)2IHyM,_y is  generated. Fresh solution of the alkali metal salt may
be added to the center  compartment, and solution of the center compartment
removed, at such a rate so  that "average" solute in the solution is
(ORICO,)H,M2-y or [R2(CO2)2]HyM as defined herein. In the first process, if
any of the salts of aromatic hydroxycarboxylic acid  or dicarboxylic acid
present in the cell has a limited solubility in water, it may be  desirable
to heat the cell to increase the solubility in water. Limited solubility
may be encountered especially when y is greater than 1, since "free" (not
being an  alkali metal salt) aromatic dicarboxylic acid or aromatic hydroxy
carboxylic acid  will be present, and the free organic compound may have
only very limited  solubility in cool water. The pH of the solution in the
center compartment is an  indication of what the present value of y is in
that compartment (see Example 1).  When M is potassium and R1 is
p-phenylene it is preferred to carry out the process  at a temperature of
about 80C to about 105C, especially when y is about 0.9 or  more. More
generally when y is about 0.9 or more it is also preferred to carry out
the process at a temperature of about 80C to about 105C. If the solubility
of the  free aromatic dicarboxylic acid or aromatic hydroxycarboxvlic acid
in water is  relatively low, even at elevated temperatures, one may not be
able to electrolyze  the solution much past the point where y is about 1. 3
February 2004 7  In the first process in the electrolysis of M2X or MT, a
two or three compartment cell may used, the solution of the alkali metal
salt being fed to the  anodic cell, or in the case of a three compartment
cell, the center cell. The  solution in the anodic cell may be withdrawn at
such a rate that a solution of  MgH2_RX is withdrawn. A three compartment
cell is preferable ifT is a readily  oxidizable anion, such as chloride.
Here the solution may be withdrawn from the  'center compartment of a three
compartment eel I so that a proper mixture of HT  and MT is obtained. MOH
is generated in the cathodic cell of each. The product of the second
process of the invention is p-hydroxybenzoic  acid, containing up to 5 mole
percent of the monopotassium salt (y=1.95).  Obtaining complete
electrodialysis to `'pure" p-hydroxybenzoic acid may require  an inordinate
amount of electrical energy, so it may be more economical to leave a  small
amount of the' monopotassium salt in the PHBA and purify the free  



compound as by crystallization. The monopotassium salt left in solution may
be  recycled back to the electrodialysis for recovery. The starting
material for the second process is the corresponding mono- or  dialkali
metal salt of PHBA of the formula (OR I CO2)HtM2_t wherein t is zero to
about 1.5, more preferably 0 to about 0.5, especially preferably less than
about  0.1, and most preferably about 0.0. This PHBA salt is then
electrolyzed so that  the value oft is increased to y, y normally being
greater than t. Usually there will  be essentially only one alkali metal
present, and potassium is preferred. Using the  process described herein,
an essentially closed loop process with respect to alkali  metal (usually
potassium) may be envisioned. In the final product of the second process it
is preferred that y is about 1.97  or more. A three compartment cell may
again be utilized in the second process  which utilizes an alkali metal
salt of PHBA. This starting material is fed to the  center compartment,
while alkali metal hydroxide will be generated in the cathode  compartment.
In the anodic compartment oxygen is generated, while in the center
compartment the compound (OR'CO2)HYM,-y is made. Fresh solution of the
PHBA alkali metal salt may be added (continuously or intermittently) to the
center  compartment, and solution of the center compartment removed
(continuously or  intermittently), at such a rate so that "average" solute
in the solution is (OR I CO-)H,.M2-y, as defined herein. In the second
process when y is about 1 or more, the electrodialysis is  carried out
above about 75C. Thus two cells can be used in series if in the  starting
alkali metal salt of PHBA t is about 1.0 or less. In this instance the
temperature in the first cell is not critical, but in the second cell,
wherein y is 3 February 2004 8  about I or more, the temperature is about
75C or more. Temperatures above the  atmospheric boiling point of water in
the solution may be used by placing the cell  under elevated pressure, but
the preferred upper temperature limit for this part of  the electrodialysis
is the boiling point of the aqueous solution at atmospheric  pressure. The
preferred minimum temperature' is about 80C, and it is more  preferred that
the minimum temperature is about 85C. In the second process the
concentration of the alkali metal salt of PHBA in  the aqueous solution
that is electrodialyzed is not critical, but not so high that free  PHBA
will crystallize out in the three compartment cell. However, it is
preferred  



that the concentration is high enough so that the solution will readily
conduct  electricity. It is also preferred that the solution concentration
be relatively high so  that isolation of the free PHBA after electrolysis
is simplified. Isolation may be  accomplished by cooling the solution and
separating the crystallized PHBA. The  filtrate containing some dissolved
PHBA may be recycled back into the  electrodialysis, i.e., "new" alkali
metal salt may be dissolved in the filtrate and the  solution
electrodialyzed. A preferred concentration of alkali metal salt in solution
is about 10 to about 35 percent by weight, more preferably about 15 to
about 30 percent by weight, of free PHBA based on the total weight of water
and free  PHBA equivalent in the solution. EXAMPLE I The electrochemical
cell used was an ElectroCell AB (S-184 00  Akersberga, Sweden) "Electro MP
Cell". This is was configured as a three  compartment cell using Nafion(c)
N-417 (formerly commercially available from  E. 1. du Pont de Nemours and
Company, Wilmington, DE, U.S.A.) membranes.  This membrane was a
perfluorosulfonic acid polymer with an equivalent weight of  1100
reinforced with a woven perfluoropolymer fabric. The nominal thickness of
the membrane was about 0.25 mm, and it had conditioned resistance of
3.5-4.0 ohms-cm2. Current similar offerings of Nafion(c) include Nafion(c)
N-450  and Nafion(r) NE-424. The effective area of each of the anode and
cathode was  0.01 m2. The anode was a dimensionally stable (DSA) oxygen
anode, and the  cathode was stainless steel. The PHBA solution was placed
in a 2 L resin kettle with a .lid and clamp.  The kettle was heated on a
hot plate and was equipped with a magnetic stirrer, pl-I  meter electrode,
thermometer, and process inlet and outlet lines. The outlet line  also had
a porous thermoplastic disc filter in it. The PHBA solution was passed
through a glass vacuum trap which was wrapped with electrical heater tape
and  acted as an auxiliary heater. The PHBA was circulated to the center
compartment  of the electrolysis cell. 3 February 2004 9 The catholyte was
1.5 L of IN KOH solution which was pumped from a  heated reservoir to the
cathode compartment and then returned to the reservoir.  The temperature of
the catholyte was kept close to the PHBA solution temperature.  The anolyte
was 50 mL of concentrated sulfuric acid diluted in 900 mL of  



distilled water. It was circulated by a pump from a reservoir through the
anode  compartment back to the reservoir. The anolyte had no separate
heater. A solution of the dipotassium salt of p-hydroxybenzoic acid (PHBA)
was  made by dissolving 120 g of PHBA and 114.6 g of KOH (pellets nominally
containing 85 weight percent KOH, 15% water) in 400 niL of water. This was
circulated in the center compartment of the cell, and the solution in all
three  compartments were separately circulated and .heated .to 90C (during
the  electrolysis the catholyte was 88C and the center compartment solution
was 83C  at the start, and at 901 C within 25 min after the start of the
electrolysis). The  electrolysis was started and continued so that the
voltage was varied to maintain a  constant current of 15 A (ampere). During
the electrodialysis water was added as  necessary to replace evaporative
losses. The voltages required vs. the time elapsed for selected times
during the  electrolysis are shown Table 1. Table I Time Voltage (min)(v}
15.09 505.09 1005.19 1505.42 2005.57 2506.27 2707.03 3008.63 3109.62
32010.14 3308.94 3408.19 Figure I shows the correlation of the pH of the
center compartment  solution with electrolysis time. It is believed that
the inflection point at about 3 February 2004 10  1 50 min represents the
point at which z is approximately 1.0, or the compound  present in solution
is approximately the monopotassium salt of PHBA. As the  



time of electrolysis approaches 300 min it is believed that z is becoming
quite  small, so that at perhaps about 320 min the solute in the center
compartment is  almost.pure PHBA. COMPARATIVE EXAMPLE I The apparatus used
was similar to that in Example I except the PHBA  solution reservoir was an
open Erlenmeyer flask on a hot plate, and there was no  filter or auxiliary
heater in the PHBA solution lines. A solution of the dipotassium salt of
p-hydroxybenzoic acid (PHBA) was  made by dissolving 120 g of PHBA and
114.6 g of KOH (pellets nominally  containing 85 weight percent KOH, 15%
water) in 400 mL of water. This was  placed in the center compartment of
the cell, and the solution in all three  compartments were separately
circulated. The electrolysis was started and  continued so that the voltage
was varied to maintain a constant current of 15 A  (ampere). During the
electrodialysis water was added as necessary to replace  evaporative
losses. The voltages required vs. the electrolysis time elapsed for
selected times  during the electrolysis are shown Table 2. 3 February 2004
11 TABLE 2 TimeVoltageRemarks 35.65 705.82 785.83 120.6.43 1257.05 1308.03
1359.96 14010.7Gas bubbles at anode 14511.8 15012.2 15513.1 16013.9
16514.5Heat off to center compartment 18015.4Crystals forming in PHBA
solution 24020.4PHBA inlet line plugged 



25519.6Crystals at PHBA solution surface 26150.0+PHBA inlet line plugged It
is clear that before complete electrolysis of the potassium salt of PHBA
could be accomplished the cell required excessive voltage to operate, and
in fact  plugged with crystals that had formed in the PHBA (and/or its
potassium salt)  solution. Figure 2 shows the correlation of the pH of the
center compartment  solution with electrolysis time. It is believed that
the inflection point at about  150 min represents the point at which y is
approximately 1.0, or the compound  present in solution is approximately
the monopotassium salt of PHBA. As the  time of electrolysis went over 250
rnin, it is believed that y was approaching 2.0. 3 February 2004 12 CLAIMS
1. A process for the preparation of p-hydroxybenzoic acid from its alkali
metal salt, comprising, electrodialyzing an aqueous solution a first
compound of  the formula (ORI CO2)HtM2-t to produce a second compound of
the formula  (OR'CO2)H2M2_y and MOH, wherein: . RI is pphenylene; t is zero
to about 1.50; M is an alkali metal cation; and  y is about 1.95 to 2.00;
and provided that when y or t is 1.0 or more, said electrodialysis is.
carried out at a temperature of about 75C or more. 2. The process as
recited in Claim  potassium. 3. The process as recited in Claim  y is 1.97
or more: 4. The process as recited in Claim  5. The process as recited in
Claim  6. The process as recited in Claim 1 wherein said alkali metal
cation is 2 wherein in said second compound 2 wherein t is 0 to 0.5.  2
wherein t is 0.0. 1 wherein said temperature is 80C 



to an atrnospheric boiling point of said aqueous solution. 7 The process as
recited in. Claim., 2 wherein said temperature is 85C  to an atmospheric
boiling point of said aqueous solution. 8 . The process as recited in Claim
4 wherein said temperature is 80C  to an atmospheric boiling point of said
aqueous solution. 9 . The process as recited in Claim 2 wherein a
concentration of free  p-hydroxybenzoic acid equivalent is 13 to 35 percent
by weight. 10 - The process as recited in Claim _ 2 wherein a.concentration
of free  p-hydroxybenzoic acid equivalent is 15 to 30 percent by weight. 1
The process as recited in Claim 1 which is carried out in a 3,  compartment
cell. 3 February 2004 13 PROCESS FOR ISOLATION OF DICARBOXYLIC ACIDS AND
HYDROXYCARBOXYLIC ACIDS ABSTRACT OF THE DISCLOSURE A first process involves
the partial electrodialysis of a dialkali metal salt of  an aromatic
hydroxycarboxylic acid or a dicarboxylic acid to produce the  approximate
monoalkali metal salt and the alkali metal hydroxide. The monoalkali  metal
salt is then treated with an acid such as bisulfate to recover the aromatic
hydroxycarboxylic acid or dicarboxylic acid. The resulting inorganic salt
such as  sodium sulfate may then be electrolyzed to sodium bisulfate and
NaOH. A  second process involves the electrodialysis at elevated
temperatures of a  (di)alkali metal salt of p-hydroxybenzoic acid to
produce free p-hydroxybenzoic  acid and the alkali metal hydroxide. These
are efficient and economical methods  for recovering the acid and alkali
metal hydroxide values, as well as the parent  organic compound, from these
dialkali metal salts. No suitable figure 


