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A process for preparing poly(vinyl acetals) and pon(vinyﬂ??%%ﬁE%
TFhe -present invention relates to a process for preparing poly(vinyl P1'
acetal s) and poly(vinyl ketals) by hetero- genous catalysis. The
prepar.ation of poly(vinyl acetals) is usually carried out by honogeneously
aci d-catal yzed condensation of poly(vinyl alcohol) and al dehyde i n agueous
nmedi a. Al dehydes having up to four carbon atons exhibit limted mscibility
with water, so that their reactions arelnot tied to phase interfaces.
Frequently enployed catalytically active acids . are hydrochloric acid,
sulfuric acid, nitric acid or p-toluenesul fonic acid. Although the acid
used i s not canspmedessd cax d prepafing: polpltinyd caabalis? affthts, in

practice a st@hebieiRyiike@PyyNt and in sonme cases even a greater than
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~nmakes it unav&heaptreséndr inwenitdonr vetaten. tSuk iprosesceS9EsPrepaRing

gigcri bed,  £QAy($XaPR @cetalB)DarR FH18AAF1 DEtR1E] 4y 6Reters- DE- C 891

genous catalysis.

The preparation of poly(vinyl acetals) is usually carried
out by homogeneously acid-catalyzed condensation of
poly(vinyl alcohol) and aldehyde in aqueous media.
Aldehydes having up to four carbon atoms exhibit limited
miscibility with water, so that their reactions are not
tied to phase interfaces.

Frequently employed catalytically active acids are
hydrochloric acid, sulfuric acid, nitric acid or
p-toluenesulfonic acid. Although the acid used is not
consumed and could therefore be used in catalytic
amounts, in practice a stoichiometric amount and in some
cases even a greater than stoichiometric amount is
required, since the product, as it forms, traps the acid
in its granules which are insoluble in the reaction
medium and makes it unavailable for further reaction.
Such - processes are described, for example, in
DE-B 23 65 005, DE-B 12 47 663 and DE-C 891 745.

Another drawback with thesé.processes is the fact that
the acid used must be removed or neutralized once the
 reaction is complete. The acetals formed are not suffi-
ciently stable in an acidic medium (see also Houben-Weyl,
Georg Thieme Verlag, Stuttgart, Methoden der organischen
Chemie, 4th edition, Vol. E 14a/l1, 1991). The products
obtained, which usually precipitate from the reaction
medium, are therefore isolated by screening, centrifuging
or other suitable process steps and then freed from
residual acid by washing steps which are repeated a -
numbér of times. Since, however, the granular products
obtained still contain residual acid within the granules,



Anot her ‘drawback with these processes is the fact that the acid used nust
‘be renoved or neutralized once the reaction is conplete. The acetals formed
are not suffi- ciently stable in an acidic nedium (see al so Houben- Wyl ,
Georg Thienme Verlag, Stuttgart, Methoden der organi schen Chem e, 4th
edition, Vol. E 14a/1, 1991). The produgtf obtained, which usually
precipitate fromthe reaction nmedium are therefore isolated by screening,
centrifuging or other suitable process steps and then freed fromresidual
acid by mashing.stggs whi ch are repggted a _nunber of Singe, . however,
u

tines.
the granul ar prbHut? sSHH SURFP™EEY| FOCGATRY ot es? dTHs SR W ERIFRe e

granul es, ization or alkalinization (US-A-2-258i11qg,éveﬁtgpgﬁéqgry to

carry out .a.subgggusidadidiy Ll anl F8kaPinO Pl kal i ni zation (US-A 2 258 410),
to stabilize the products at an al kaline pH. Environnental |y and

econom cally this process causes probl ems, since the amounts of acid and
salt resulting Eheixénuentiedly tande etionpuically hpisui puotess r causests of

L hte w?sh wat er . Pssfmépgsgfbé f&%ﬁcﬁﬁﬁs UI?@IW{&@ ;Ha&&ci%%sme;dngﬂ] Y,
ut al ways | nvolyve [ ge Vol unes .G av e Lr . ere | e
: g’ees%?f‘%a Hre N RRORFE PFoRY SRFEs (HiBkRents 1% o

addi ti onal aspe
al kal i s whi ch ap HhewashdwatierngbDepéend ing & the RRAcesMs cheemmonathi ng
processes.  MopgoN®Id sR@SPaPy OQRRS AIwhPE Uinvd1vee14E§e OfoRitidse Wlivh

have to be treated. There is the additional aspect of the
salts which result from neutralization and of the alkalis
which are produced during alkalinization and subsequent
washing processes.

Moreover, these processes require the use of extremely
high-grade and cost-intensive reactor materials. Partic-
ularly useful for this purpose is a material made from.
hasteloy alloys, which has high corrosion resistance. Not
only is such a ' plant capital-intensive during the con-
struction phase, it is also distinguished by high
operating costs when running. '

A further drawback consists in the mode of operation to _
be employed, which is ‘discontinuous, in the form of -
batches. This mode of operation is personnel-intensive
and entails relatively low space-time yields (= plant
capacity utilization).

A further process version, described for example in
US-A 2 496 480, starts from an alcoholic poly(vinyl
alcohol) suspension which is acetalized. The resulting
product solution is homogeneous, in contrast to the
version described earlier, so that insoluble fractions
can readily be removed. The acids employed for this
purpose are likewise dissolved in the solvent. The main-
drawback of this version is, in addition to the corrosion
problems described, the difficulty of precipitating the
product and the expensive solvent work-up req\iired.
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) example, in a tube packed with ion exchanger, precipi-
tating product will cause complete clogging of the
apparatus and will thus cause the reaction to come to a
standstill.

It was the;efore an object of the present invention to
develop a process for preparing poly(vinyl acetals) and
poly(vinyl ketals), which can be continuous, avoids the
automatic production of waste acid and allows cheaper,
corrosion-resistant reactor materials to be employed.

This object is achieved by the acid which is required as
a catalyst for the condensation of the starting materials
being fixed on a suitable support material (supported
acid).

 The present invention therefore relates to a process for
preparing poly(vinyl acetals) or poly(vinyi ketals) by
reacting poly(vinyl alcohol) with an aldehyde or ketone
in the presence of a catalyst which contains acid groups
which are chemically bound on a sheet-like support which
is insoluble in the reaction medium. Suitable supports
may be made of organic or inorganic material, in which
the acid groups are, if required, bound via spacers.

Supported acids which can be used include, for example
polymer films, in particular membranes, carrying free
acid groups. The polymer films modified with acid groups
must be stable under the reaction conditions. The polymer
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indeed as ion exchanger membranes. The properties and the
preparation of such membrahes have been described in
detail in connection with their use as ion exchanger
membranes. '

The membranes employed are further distinguished by good
mechanical stability and by dimensional stability, in
pafticular by exhibiting little tendency to swell or
shrink in the reaction medium. The chemical stability
should extend over the range from pH 1 to 14, but should
cbtain especially in the acidic and neutral pH range.

Utilized as an organic polymer matrix for the membranes
are hydrophobic polymers such as polystyrene, polyethyl-
ene or polysulfones which may, where appropriate, also be
cross-linked. They are then, for example, sulfonated and
are commercially available as sulfonated - polysty-
rene/divinylbenzene membranes, sulfonated polysulfones,
polyacrylonitrile/methallylsulfonate copolymer membranes.

Also suitable are membranes of the type ®NAFION (DuPont)
or °Flemion (Asahi Glass). These are perfluorinated
membranes which were prepared from tetrafluoroethylene
and a monomer containing sulfonic acid groups and/or
carboxyl groups. These membranes are preferably_employed

in their H' form, in which they are commercially avail-
able. '
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pol ysul f ones, groups have been fixed chemically. Such glasses are
described, for example, in K. Tanabe, Solid Acids and
Bases, Academic Press, New York - London, 1970, pp. 45 et
seq. Such glasses are available, for example, under the
trade name ®Deloxan (Degussa).

The acetalization of poly(vinyl alcohol) is preferably
carried out with. (C,-C,) -aldehydes. Normally, the chain
length of the aldehydes used does not exceed 10 carbon.
atoms. Particularly suitable is n-butyraldehyde. The,
ketalization preferentially takes place with (C3=Cy)=-
ketones, in particular acetone and cyclohexanone.

‘The poly(vinyl alcohols) used include both partially and
‘fully saponified types, preferably having a degree of
hydrolysis of from 60 to 100 mol%, and copolymeric
poly(vinyl alcohols), for example poly(vinyl alcohols)
prepared with monomers containing sulfonic acid groups
and/or carboxyl groups. In principle, any non modified
and modified poly(vinyl alcohol) can be used. The degrees
of polymerization ‘of the poly(vinyl_ alcohols) used

preferably extend from 100 to 6000, in particular from
150 to 500.

The preparation of the poly(vinyl acetals) or poly(vinyl
ketals) may also employ conventional emulsifiers and
oxidation stabilizers.

As a result of the procedure according to the invention,
the poly(vinyl acetal) or poly(vinyl ketal) produced,
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[ err] Del oxan (Degussa) | zation of poly(vinyl alcohol) is
preferably carried out with (Cerr]-Cerr])-aldehydes. Normally, the chain
| ength of the al gebfdesedseshticepusoiprecessdfé® prebaning poly(vinyl

acetal) employs at least two reaction stages (prereactor
and main reactor) and subsequent work-up stages. The
schematic preparation process is shown, by way of
example, in Figure 1. The reactors 3 and 6 are preferably
continuous stirred-tank reactors or tubular reactors. The
reaction takes place on the reactive sites of a sheet-
like support carrying suitable acid groups. The reactive
surface of the suppoi:t may be located in the reactor
itself or in a recirculation cycle. In the reactors, the
stirrer may, for example, be encompassed by a draft tube
11 on whose surface the sheet-like support 12 containing
reactive acid groups is located (Figure No. 2). Installed
in the recirculation may be, for example, a membrane
hollow-fiber module or a shell-and-tube reactor onto
~ whose tubes an ion exchanger membrane is fixed.

The starting materials, cooled if required, are metered
continuously into the prereactor and are mixed by means
of a suitable stirrer. Prior to being fed into the
prereactor, the poly(vinyl alcohol) solution is prefer-
ably freed from cations by means of an ion exchanger.
Choosing suitable conditions, for example recirculation, °
ensures that there is continuous flow against the ‘acia
groups—-containing support and that the intermediate
formed cannot adhere to the support surface and is-
carried away. The reactor size depends on the desired
mean residence time. Excess water, for example from the
condensation reaction, can be separated off in the
reactor itself or in the recirculation, for example via
a membrane module or some other suitable apparatus. This
ensures that the concentration in the reactor remains
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a temperature from 1°C to '70°C, in particular at from 1°C
to 25°C, particularly preferably at from 1°C to 15°C. The
mean residence time 1t in the prereactor is preferably
from 10 to 120 minutes, in particular from 20 to 40
minutes. The reaction can be carried out at ambient
pressure. The partial reaction of poly(vinyl alcohol) and
aldehyde initially gives rise to a partially acetalized
product. As the conversion (degree of acetalization)
progresses, said partially acetalized product precipi-
tates from the solut;bn. The reaction mixture is then
transferred into the second reactor in the form of a
solution or suspension.

In the main reactor the conversion is continued up to the
desired degree of acetalization. This likewise happens on
a support surface which contains acid groups. As in the
ﬁrereactqr, said surface may be either installed in the
reactor itself or in the recirculation. If required,
separation of water can again take place in the main
reactor itself or in its recirculation, for example via
a membrane module or some other suitable apparatus. If
required, additional aldehyde is metered into the main
reactor, to achieve the desired degree of acetalization.
Here again, temperature control is effected via the
reactor jacket or a heat exchanger situated in the
recirculation. The temperature in the main reactor is
preferably at from 1°C to 80°C, in particular at from 5°C
to 65°C, particularly preferably at from 10°C to S50°C.
The mean residence time in the reactor is preferably from
60 to 300 minutes, in particular from 90 to 180 minutes.
The reaction can be carried out under ambient pressure.



A preferred continuous process for preparing poly(vinyl acetal) enploys at
I'east two reaction stages (prereactor and nmmin reactor) and subsequent

wor k- up stages. The schenatic preparation process is shown, by way of
exanmple, in Figure 1. The reactors 3 and 6 are preferably continuous
stirred-tank reactors or tubul ar reactors.g The reaction takes place on the
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apparatus, to adjust the pH. The washed product can then

be dried in a suitable drier, for example belt drier,

disk drier,_paddle drier and then be packaged.

A particularly preferred process for preparing poly (vinyl
butyral) is subdivided into 6 phases. The process flow
diagram is shown in Figure 1. Upstream of the prereactor
there is an ion exchanger 1, in which the aqueous
poly(vinyl alcohol) solution is freed from cations
(phase A).. ) .

The first step of the conversion, the partial acetal-
ization, takes place in the prereactor consisting of tank
2, reabtor 3 and module 4 (phase B). For this purpose,
poly(vinyl alcohol), possibly cooled, as an aqueous.
solution (PVA/H,0) and butyraldehyde (BA), possibly
cooled, are fed continuously into the tank 2 and mixed
intensively. By being recirculated, this solution reaches
the reactor 3 which, for example, is a shell-and-tube
reactor or a hollow-fiber module reactor. Then the
solution flows through the dewatering unit (module 4),
which for example comprises a suitable membrane module.
Having attained the desired residence time t, the reac-
tion mixture is transferred into the tank 5§ (phase C).
Tank 5, together with the reactor 6 and the module 7



constant over time and the reaction can at all tines proceed under optinmum
conditions. The reaction can be carried out at constant tenperature, either
via jacket cooling or via a heat exchanger which is |ikewise installed in
the recircul ation. The reaction in the prereactor preferably takes place
at a tenperature from1l[err]Cto 70[err]C. gn_particular at from1l[err]Cto
25[err]C, particularly preferably at from1lferr]C to 15 err]C. The nean
residence tinme [err] in the prereactor is preferably from10 to 120
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reactor Is separation unit 10 (phase F). The washed, filtered_
product is subsequently dried in the drier and from there
is passed through packaging or direct further processing.

Parts and percentages in the following examples relate to
weight, unless stated:otherwise.

Examples

Example 1

A 2 liter cooled-wall beaker is charged with poly(vinyl
alcohol) in the form of an 8% strength solution of
*Mowiol 28-99 (91.5 g; about 2 mol), completely deionized
water and butyraldehyde (57.48 g, 0.79 mol) at an
internal temperature of 13°C. Previously, the poly(vinyl
alcohol) solution had been passed over an ion exchanger
to remove cations. A cation exchanger membrane of type
®Nafion 117 (ionic form H') is introduced. The pH of the
solution is 3. Beforehand, the membrane had been soaked
in DI water for about 3 - 5 hours and been preswelled as
a result. After 15 minutes the solution clouds and
becomes milky. Small floccules are formed, and when the
stirrer is switched off the suspended particles which
have formed settle on the bottom. After about 120 minutes
the reaction can be discontinued and the product formed
be filtered off. Washing with 5% strength aqueous sodium



preferably at from1[err]C to 80[err]C, in particular at from5[err]Cto
65[err]C, particularly preferably at from 10[err]C to 50C. The nean
residence tinme in the reactor is preferably from60 to 300 mnutes, in
particular from90 to 180 m nutes. The reaction can be carried out under
anbi ent pressure. - - 10 - - 8- After the desired
resi dence tine, the product suspension is passed on to a suitable apparatus
for solid/liquid separation, for exanple through a centrifuge, in which the
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in a further apwla;tnt& 9f50rg,e>é6|IEh§ aoﬁtérli'ﬂi egb 720K, MeRClnnlgsis gvedls

bl ender. In a second quge N p n,L can
additionally be el ?1]@6? ﬁrquclgor%o ) eﬂé‘r:%{stul?ifng&?&%ﬁogggmg??&%?%%ycl ed
once nore in théDIJb§t3r7§éivh5§%9)y| ng appar atus, to adjust the pH The washed
product can then be dried in a suitable drier, for exanple belt drier, disk

r ocess for pr epdid ngggstj: DSPAHCISE, orrOBED! LRULELLCPLBIBLISE,
process flow di augasured mqm:dﬁngerslmh DNt 53R oﬂ‘HQHié-eﬁr &ERdAENGT there
is an ion exchangsfere vilstonatep)t e s6upRLS.

Example 2
A 2 liter cooled-wall beaker is charged with poly(vinyl
alcohol) in the form of a 9% strength solution of Mowiol
4-98 -(124.8 g:; about 2.8 mol) in completely deionized
water and butyraldehyde (119.57 g, 1.64 mol) at an
internal temperature of 15°C. Beforehand, the poly(vinyl
alcohol) .solution was freed from cations via an ion
exchanger. The cation exchanger membrane of type Nafion
117 (ionic form H') is introduced, the pH of the solution
'is 3. Before-hand, the membrane had been soaked in DI
. v::ater for about 3 - 5§ hours and been preswelled as a
result. After 15 - 20 minutes the solution clouds and
becomes milky. Small floccules are formed, and when the
- stirrer is switched off these settle on the bottom. After
about 120 minutes the reaction is finished and the
product formed can be filtered off. Washing with 5%
strength aqueous sodium hydroxide resulted in the pH
being set to about 8. After brief rinsing with water the
product is dried in -the drying oven at temperatures up to
at most 50°C. Final Weight: 120 g, solids content 98.53%.
The analysis gives a poly(vinyl alcohol) content of 29.3%
and an OH number of 373.8 mg of KOH/g (according to
DIN 53783/53240 and ISO/DIS 4629). The viscosity of the
5% strength ethanolic solution, mea'sured in accordance

with DIN 53015 (Héppler falling—sphére viscometer) is
60 mPa:-s.



pol y(vinyl al cohol) solution is freed fromcations (phase A). The first
step of the conversion, the partial acetal- ization, takes place in the
prereactor consisting of tank 2, reactor 3 and nodule 4 (phase B). For this
pur pose, poly(vinyl alcohol), possibly cooled, as an aqueous sol ution

(PVA/ H20) and butyral dehyde (BA), possibly_cooled, are fed continuously
into the tank 2 and m xed i ntensively. By%ﬁeﬁng recirculated, this solution
reaches the reactor 3 which, for exanple, is a shell-and-tube reactor or a
hol I ow-fi ber nodul e reactor. Then the solution flows through the dewatering
unit (nodul e 4),EHMRY fBr exanpl e conprises a suitable nenbrane nodul e.
Havi ng attai ned Ahe Deséerecosbsd-daldebeaRer| £4r¢haitdel ety polgfvimglure i s

transterred into,jlgdnn5chlhash Gk o 0K streh§UR! BoTutidd difolzaet O ©
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wat er (phase E).SPhukien; iss3splekorshand,: thasrerbrang fagd tipengorkeg and
product separati @n pDivatel (foraaBott.3 e waltedantli been gpreswelled as

a result. After about 30 minutes the solution 'clouds and
becomes milky. Small floccules are formed, and when the
stirrer is switched off these settle on the bottom. After
about 180 minutes the reaction is finished and the
product formed can be filtered off. After brief rinsing
with water the product is dried in the drying oven at.
temperatures up to at most 50°C. Final weight: 140 g,
solids content 96.8%. The analysis gives a poly(vinyl
alcohol) content of 15% (according to DIN 53783/53240).
The viscosity of the 15% strength ethanolic solution,
‘measured in accordance with DIN 53015 (H6ppler falling-
sphere viscometer) is 98 mPa-s. |



product is subsequlently dried in the drier and fromthere is passed through
packagi ng or direct further processing. Parts and percentages in the

follow n to wei ght, unless stated otherw se. Exanpl es
Exanpl e ﬂlmﬁmmu"mﬂ' d-wal | beaker is charged with poly(vinyl alcohol)
in the.form ef an ®Y%sstrength solution p3 Jerr]Mowi ol 28-99 (91.5 g; about
2 mol), conpletely deionized water and bwut yral dehyde (57.48 g, 0.79
nol) at an internal tenperature of 13[err]C. Previously, the poly(vinyl

al cohol ) solution had been passed oveg;g{jmd On exchanger to renove cations.
A cation exchanger nenbrane of type [err|Nafion 117 (ionic formHerr]) is
I ntroduced. The pH of the solution is 3. Beforehand, the nenbrane had been
soaked in DI waterAf opradessg For Spreparsingndpbdke(vimelswekckebtdlay ®mwesult.

After 15 mnutes tEgﬁ@{,ﬂt&pnkgéﬂLg;s ,@n%eg%qg%spgilwyin lcddgagcul es are

formed, and when the Stirrer.1s swtched off the spended particles which
have forned sett| e¥afbt AR ftdelrdensqie rkefif Q‘?O%ﬁﬁmﬂr@?ef‘ﬁ% P&a® i on can
be di scontinued andatakyst othich Eonteekhsbecidl gtoups ehfich\azai cigemdt h 5%
strength agueous SQQ'J.E? bound .on  a sheet-like support vhid® -is

he_ pH, bei ng '

hydroxi de resulted.,in set to abogt 8. ter
© insoluble in the reaction medium.

2. The précess aé claimed in claim 1, wherein the
sheet~-like support used is a polymer film.

3. The process as claimed in claim 1, wherein the
support used, to which acid groups are bound, is a
cation exchanger membrane.

4. The process as claimed in claim 1, wherein the
support used is a -sheet of an inorganic material.
from the group consisting of the zeolites,
bentonites and glasses.

5. The process as claimed in claim 1, wherein a support
containing acid groups from the group consisting of

sulfonic acid, phosphonic acid and carboxylic acid
is used. '

6'. " The process as claimed in claim 1, wherein the
- aldehyde used is n-butyraldehyde.

7. The process as claimed in claim 1, ' wherein
polY(vinyl alcohol) having a degree of hydrolysis of
from 60 to 100 mol% and a degree of polymerization
of from 150 to 5000 is: used.

8. The process as claimed in claim 1, wherein the
preparation of the poly(vinyl acetal) or poly(vinyl
ketal) is carried out continuously.



brief rinsi ng with water the product is dried in the drying oven at
‘t enper at ures—up—to—atr nost 50[err]C. Final weight: 95 g, solids content

98. 73% The anal mi‘\ga s a poly(vinyl alcohol) content of 20.82%
M

(accordi gmm“\m 240) . The viscosity of the 5% strength
et hanol i Al neasured in accordance with DI N 53015 (Hoppler falling-

sphere vistoneter) is 80 nPa. s. Exanpl e~2*A 2 liter cool ed-wall beaker is
charged with poly(vinyl alcohol) in the formof a 9% strength sol ution of
Mowi ol 4-98 (124.8 g; about 2.8 nol) in.comletely deionized water and

but yral dehyde (119.57 g, 1.64 nol) at an internal tenperature of 15[err]C.
Bef orehand, the poly(vinyl alcohol) solution was freed fromcations via an
i on exchanger, Th ti h e r’rpra .ype, Nafi 7.(ionic form
Herr]) is i n?? odﬁ%rg%, I"%ﬁgg%% gagt%leaso dl:lt ?gn%lfls?%'. E:jB'ef %bg?#a{rhdé{ehe

menbr ane had been ROEKEWARYL @lcohod) AP Sheupldebyde pyrthe; ketonen

preswel l ed as a restétmetbtéd &éntimibuBlfuligtd thes Prdreatoroudseand
becomes m | ky. Snall

| ules_are, for and when the,stirrer is switched
off these setile QPRTRERY' E5adiey Fh ERn, BREs¥RRE , PRS P SeBlborton 't <
fini shed and the pvitckt cPptabus canide arohper e@ref fthemstrans figirxiedsy,

strength aqueous s@fAtdMhudifAXird8cE&s UAR® edrt it Aid R Neastleat Anabout 8.
After brief rinsi n@lévvith wat er t Cﬂ[‘OdUCt is, dried in the.drying oven at
]1C

e
tenperatures up to £ Pgs?tsegﬁfero Fi ﬁgPp‘\’/\lé?gﬁ ?‘CEZ(foé’Fa%SFi & gontent
98.53% The anal ysgso@pses a pol y(vinyl al cohol) content of 29.3%and an OH
nunber of 373.8 ng of KOH/ g (according to DIN 53783/53240 and 1SO D S

4629). The vi ?ﬁOSi JRF( of trée 5% ss'E rgigt h tkianocl:i G soéuti#g? mea red in
accordance wi th° D R8T TS Ter SHAMPFAg LA™ | 26 o MRFERI T & nPa. s.
reaction in the prereactor is carried out at a
temperature of from 1 to 70°C and a mean residence
time of from 10 to 120 minutes and is carried out in
the main reactor at a temperature of from 1 to 80°C
and a mean residence time of from 60 to 300 minutes.



Exanple 3 A 2 liter cool ed-wall beaker is-charged with poly(vinyl alcohol)
in the formof a 10% strength solution of Mowi ol 8-88 (124.8 g; about 2.8
nol) in conpletely deionized water and butyral dehyde (119.57 g, 1.64 nol)
at an internal tenperature of 15[ err]C Previously, the poly(vinyl alcohol)
sol ution had been passed over an ion exchanger to renove cations. The

cati on exchanger nenbrane of type [err]Nafien 117 (ionic formHerr]) is

i ntroduced, the pH of the solution is'§.43eforehand, t he nenbrane had been
soaked in DI water for about 3 - 5 hours and been preswelled as a result.
After about 30 m nutes the solution clouds and beconmes m | ky. Smal l
floccules are forned, and when the stirrer is swtched off these settle on
the bottom After about 180 minutes the reaction is finished and the
product fornmed can be filtered off. After brief rinsing with water the
product is dried inaAt RBBOGESS NBORVEREPARINGPRPOEY (VENYLPACETALS Jrost 50C.
Final weight: 140 g, solids content 96.8% The anal ysis gives a poly(vinyl
al cohol ) content of 15% (acco®Nh@OLY (MINYI3 KBEFAISI40). The viscosity of
the 15% strength ethanolic solution, neasured in accordance with DI N 53015
(Hoppl er falling- sphere visconeter) AgsToiPa. s. - 12 -

A process for preparing poly(vinyl acetals) or poly(vinyl
ketals) by reacting poly(vinyl alcohol) with an aldehyde
or ketone in the presence of a catalyst which contains
acia groups which are chemically bound on a sheet-~like
support which is insoluble in the reaction medium.

Figure 2



C ai s 1. A process for preparing poly(vinyl acetals) or

pol y(vinyl ketals) by reacting poly(vinyl al cohol) with an al dehyde or
ketone in the presence of a catal yst which contains acid groups which
are chem - cally bound on a sheet-like support which is i nsol ubl e
in the reaction nedium 2. The process as clainmed in claim1l1, wherein

t he sheet-1i ke support used is a polynrer film 3. The process as
claimed in claim1, wherein the SupRy”t used, to which acid groups
are bound, is a cation exchanger nenbrane. 4. The process as
claimed in claiml, wherein the . supp used is a sheet of an

onsisting of the zeolites,

s clained in claim1, wherein a
e group consisting of

c &aci d i's used. 6.

e al dehyde used is

_cliatped in claim 1, wherein
y$is of from60 to 100

ha

i norgani c materi al fromet
bent onites and gl asses. 5. =
support cont ai ning acid groups f
sul fonic acid, phosphonic acid and carb

n-but yral dehyde. 7. The process

pol y(vi nyl al cohol) having a degree of
nol % and a degree of polynerization

—
C>—

Hy0 NaOH

PVA/Hp0
BA



«

of from 150 to 5000 is used. 8. The process as clainmed in claim1,
~wherein the preparation of the poly(vinyl acetal) or poly(vinyl
ketal) is carried out continuously. -
13 - 9. The process as clained in claim1, wherein the pol y(vi nyl

al cohol) and the al dehyde or the ketone are netered continuously into
the prereactor, are partially reacted i-n*the presence of the support
whi ch contains acid groups, are then transiﬁrred into a main reactor
and continue to be reacted in the pre e of the support which
contains acid gr oups. 10. The process as-clainmed in claim9, wherein
t he reaction in the prereactor is carried out at a t enper at ure of
from1l to 70[err] C and a nmean residence time of from10 to 120 m nutes
and is carried out in the main reactor at a tenperature of from1l to
80[err]C and a nean residence tine of from60 to 300 m nutes.

,/13

ALLLAAR RN R LY AL LR

e v m——— —

L Ll L

11

/12

AN A SRR R AN SR AN SRR SN SRR AR AN AN

wlo
o



