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PRODUCTION OF BISPHENOL A Technical Field: This invention relates to a
process for the 5 production of high purity bisphenol A. Background Art One
known method of producing bisphenol A (2,2 bis(4'-hydroxyphenyl)propane)
includes reacting acetone 10 with excess phenol in the presence of a strong
acid catalyst such as a sulfonic acid-type cation ion exchange resin. The
product is generally cooled to form crystals of an adduct of bisphenol A
with phenol (hereinafter referred to simply as "crystalline adduct"). The
crystalline adduct 15 is collected and is then subjected to a phenol
removing treatment to obtain a high purity bisphenol A. The phenol removing
treatment is generally performed by heating a melt of the adduct to
vaporize and separate phenol using, for example, a distillation tower. 20
It has been found that during the phenol removing treatment, bisphenol A is
thermally decomposed to form impurities such as phenol and isopropenyl
phenol. The decomposition of bisphenol A proceeds not only in the phenol
removing device but also in a line downstream of the 25 phenol removing
device through which bisphenol A separated is discharged for recovery. It
has also been found that it is difficult to avoid the decomposition of
bisphenol A in the phenol removing step by mere control of the conditions
of the phenol removing step. 30 The present invention has been made in view
of the above problem. Disclosure of the Invention The present invention
provides a process for the 35 production of bisphenol A, comprising
providing a melt of a     2 3 SEP 2003 



2 crystalline adduct of bisphenol A and phenol which contains a strong acid
contaminant, and heating said melt to vaporize and remove phenol from the
melt, characterized in that, before said heating, said melt is contacted
with a cation donating solid to neutralize the strong acid contaminant
therewith. It has been found that thermal decomposition of bisphenol A
during the phenol removing treatment is ascribed to the presence of a
strong acid contaminant such as sulfuric acid or sulfonic acid in the
crystalline adduct. The strong acid contaminant is considered to be derived
from the strong acid catalyst used for the reaction of acetone with phenol.
The amount of the strong acid contaminant in a melt of the crystalline
adduct is generally 0.003 meq/liter or less, typically 0.0001-0.001
meq/liter. By contacting the melt with a cation donating solid, such a
trace amount of the strong acid contaminant has been found to be
effectively neutralized in a stable manner irrespective of variation of the
amount of the acid contaminant. With a liquid alkaline substance, it is
impossible to neutralize such trace amount of a strong acid in a stable
manner. Examples of cation donating solids include cation exchange resins
(such as -COOM type where M is a cation), inorganic ion exchangers (such as
silicate (e.g. zeolite or silicalite) substituted by a cation), ceramics
(e. g. glass and porcelain) containing an alkali metal oxide (e. g. Na2O)
and/or alkaline earth metal oxide (e. g. Ca0), alkali metal compounds and
alkaline earth metal compounds or glass fibers. The cation donating solid
may be in any desired shape such as powder,   WO 00I59853 8 Z 3 SEP 2003
PCT/JP99104724 granule (pellet), fiber, plate, porous plate, film, sheet or
cylinder. As the cation, there may be used alkali metal ions, such as
sodium ions, potassium ions or lithium ions; 6 alkaline earth metal ions,
such as calcium ions or magnesium ions; ammonium ions; and organic ammonium
ions derived from organic amines. The contact of a melt of the crystalline
adduct with the cation donating solid may be carried out in any desired 10
method such as a packed tower method in which the melt is passed through a
packed tower containing the cation donating solid, a filtration tower
method in which the melt is passed through a filtration tower containing a
layer of the cation donating solid, a dispersing method in which 15 powder
of the cation donating solid is dispersed in the melt, or a immersion
method in which a molded body of the cation donating solid is immersed in
the melt. Through the contact of the melt With the cation donating solid,
the strong acid contaminant in the melt is neutralized by ion 20 exchange
reaction with the cation on surfaces of the solid. The present invention
will now be described in more detail below with reference to the
accompanying drawing, in which Fig. 1 is a flow chart diagrammatically
illustrating a device useful for carrying out the process of the present 25
invention. Referring to Fig. 1, a feed of a crystalline adduct of bisphenol
A and phenol or a feed of phenol containing the crystalline adduct is
introduced through a line 11 into a fusing device 1 where the feed is
heated at 100-150 C, 30 preferably 120-130 C, to melt or liquify the
crystalline adduct and to form a melt (or a liquified adduct). The melt is
then passed through lines 12 and 13 and a pump 2 to a contacting device 3
where the melt is contacted with a cation donating solid contained therein,
so that a 35 strong acid contaminant in the melt is neutralized with the  



WO 00I59853 4 Z 3 SEP 20p3 PCT/JP99/04724 cation donating solid. The thus
treated melt is then fed through a line 14 to a phenol removing device 4,
such as a distillation tower or a thin film-type evaporator, where the melt
is heated at 160-220 C, preferably 180-200 C, to 5 vaporize and separate
phenol from the melt. The vaporized phenol is withdrawn overhead from the
phenol removing device through a line 15, while the bisphenol A is
discharged through a line 16 and a pump 5 and is fed to a succeeding step
such as granulation device (not shown) 10 through a line 17. The following
example will further illustrate the present invention. Example 1 15 Using
the device as shown in Fig. 1, bisphenol A was produced from a crystalline
adduct. The operation conditions are summarized below. Line 11: 20 Feed:
crystalline adduct in phenol (in the form of slurry); weight ratio of
bisphenol A/phenol: 60:40 Line 12: Temperature of melt: 120 C 25
Concentration of strong acid: 0.001 meq/liter Contacting device 3: Cation
donating solid: a filter made of a glass fiber containing Na2O and Ca0 Line
14: 30 Temperature of melt: 150 C Concentration of strong acid: not
detected Line 15: Temperature of bisphenol A: 190 C Concentration of
phenol: 5-10 ppm by weight 35   



WO 00I59853 6 2 3 SEP 2003 PCT/JP99/047Z4 Comparative Example 1 Example 1
was repeated in the same manner as described except that the contacting
device 3 was not used. Thus, the melt discharged from the fusing device 1
was 5 directly fed to the phenol removing device 4. The results are as
follows. Line 14: Temperature of melt: 150 C Concentration of strong acid:
0.001 meq/liter 10 Line 16: Temperature of bisphenol A: 190 C Concentration
of phenol: 40-50 ppm by weight 16   2 3 SEP ZOfl3 6 Claims 1. A process for
the production of bisphenol A, comprising providing a melt of a crystalline
adduct of bisphenol A and phenol which contains a strong s acid, and
heating said melt to vaporize and remove phenol from the melt,
characterized in that, before said heating, said melt is contacted with a
cation donating solid selected from the group consisting of cation exchange
resins, inorganic exchange resins, glass fibers and ceramics, to neutralize
the strong acid therewith. io 2. A process as claimed in claim 1, wherein
said cation donating solid comprises cations selected from alkali metal
ions, alkaline earth metal ions, ammonium ions and organic ammonium ions. 



is 3. A process as claimed in claim 1, wherein said cation donating solid
is a glass fiber. .AUL.A.A;s.A;
9.A$.A{!FW/N>BCPR45Z[~'{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU
]ca]ca]ca]ca]ca]ca]ca]c<a]ca]ca]ca]ca]ca]ca]ca]ca]c<a]c<a]ca!'(IUWdsrubi*=>
JLY{vqkf`[Vlgb]X]ca]caU]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c
aU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca Yhjqs-/6h
1!>JLY{vqkf`[Vlgb]X]ca]caU]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca
]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]c^a]caU]caFWeFfm10%t&'()-!10%tt&'()-
SSff10%t&'()-  10%t&'()-`L10%t&'()-'l10%t&'()-`ZE/Nbz[9!;
`,#!10%00&'()-!10%t&'()-!@`L!10%&'()-Y !6`L!10%&'()-Y !#L!10%tt&'()-Y
s10%t&'()-bm>?@xY:/ 10tF";10%t&'()-``,#!10%t&'()-!`,#!10%}}&'()-
a`,#!10%&'()-)!\``,#!10%zz&'()-!I``,#!10%mm&'()-@ABCPR mK 10tF";
10!Q`10%MM&'()-)10%M.&'()-)&s10%M&'()-!10%M&'()- `10%M&'()-` 10t 10t rS1 !y
s10%zz&'()-`10%z&'()-G10%z&'()- 10MM 10MM
10MM!H`10%MM&'()-)!Q`10%MM&'()-)-!wU3rS1
!!(`!10%&'()-M0!1!10%&'()-M0!D`!10%zz&'()-M0!T!10%&'()-M0!(!10%&'()-M0!!10%
UU&'()-M0[FGHIz[PE: !!( 10z 10z
10z!10%z&'()-M0!a+`!10%&'()-M0!k`!10%%%&'()-M0!\!10%&'()-M0`!10%z&'()-M0IUW
s\r^?PE: 



!!( 10`!10%g5&'()-F!(F`!10%&'()-F!#!10%&'()-F
910%g&'()-s10%g&'()-F10%g&'()-bkyW6PE: !! X`!!10%&'()-!!!10%mm&'()-
D!!10%&'()-!( 10%&'()- ( 10%&'()-)!1+`!10%rr&'()-F?xY7PE: !!
!k&`!!10%&'()-!!10%gK&'()-
a`!!10%&'()-!!!10%&'()-!\`!!10%&'()-!y!!10%cc&'()-;<=>JLh~uS2 !  10%=
=&'()-&'!f &10%zz&'()-@t10%z&'()-F10%z&'()- 10gg 10gg
10gg!!!10%gg&'()-~jsxV4uS2 ! !Ds10%pp&'()-s!@`s10%zz&'()-s!;s10%""&'()-s `
10%FF&'()-&g!=` 10%K[K[&'()-&! 10%FF&'()-&-/6b@ ! !Ds!
"10%&'()-10%:&'()-`S`10%:&'()-@#10%:&'()-  10z 10z 10zF10%z&'()-h
1!}^<b@ ! !D!(`!10%bb&'()-&10%:&'()-!310%::&'()-310%:&'()-,, 10%:&'()- !.
"10%[[&'()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph FontAH=1"$&(*,'Y1!b@I~1! !"#$%&'6Times New
RomanArialCourier New"h Root EntryWordDocumentR   !"#$%&'() 


