25 JULY 2006 1 DESCRIPTION POLYVI NYLACETAL RESIN AND PROCESS FOR I TS
PRODUCTI ON  TECHNI CAL FI ELD The present invention relates to a pir8dlsY 8006
pol yvi nyl acetal resin which has a | ow content of a netal conponent such as
an alkali netal and which is excellent in transparency, noisture
resi stance, electrical insulating properties, etc. and has a |arge specific
surface area, and a novel process for itsqproduction. 10 BACKGROUND ART
Pol yvi nyl acetal resins are widely used for various coating materials,
adhesi ves, binders and nol ded prodpgssrIberenofore, for the production of a
pol yvi nyl acetal resin, it has been conmon to enploy a is process which
conpri ses reactpoIY VINYDACHTAAIREEIN AN PROCER SIGORIEI T BROBULEDDS Sol ution
in the presence of an acid catalyst, neutralizing the resulting resin
slurry of pokgunnghaceraipresin with an alkali, followed by dehydration,
washi ng and then drying to obtain it in the 20 formof a powder. Further, it
is common to enpiiby drepedtednivettdlonc araitees teacpiorgueol yvi nyl al cohol
and an al dehyde in an aqueous solution in the presence of an acid catalyst
till the dlesppegvingdbcataliakezdhi ahidaghae ai hoaneosatept b&utr akicailng t he
obtained resin slurry with 25 an alkali, foll owed by dehydration, washing
and then drygbngohentbtarh bt an th&afldr mechlaapdwdichl hsseghedlease, an
al kali neutralizing agent such as 25 JULY 2006

in transparency, moisture resistance, electrical

insulating properties, etc. and has a large specific
surface area, and a novel process for its production.

10 BACKGROUND ART

Polyvinylacetal resins are widely used for various
coating materials, adhesives, binders and molded
products. Heretofore, for the production of a
polyvinylacetal resin, it has been common to employ a

15 process which comprises reacting polyvinyl alcohol and an
aldehyde in an aqueous solution in the presence of an
acid catalyst, neutralizing the resulting resin slurry of
polyvinylacetal resin with an alkali, followed by
dehydration, washing and then drying to obtain it in the

20 form of a powder. Further, it is common to employ a
process which comprises reacting polyvinyl alcohol and an
aldehyde in an aqueous solution in the presence of an
acid catalyst till the desired final acetalization degree
in one step, neutralizing the obtained resin slurry with

25 an alkali, followed by dehydration, washing and then
drying to obtain it in the form of a powder.

In such a case, an alkali neutralizing agent such as



2 sodi um hydr oxi de used for neutralization, will react wwth the acid
catalyst to forma netal salt. Such a netal salt, an unreacted 28 #JrY 2006
neutralizing agent and an unreacted acid catalyst (hereinafter referred to
as nmetal 5 conponents) will be taken into particles of the polyvinylacetal
resin or wll deposit on the surface of particles of the resin. Such netal
(al kali) conmponents may be renoved to sope extent by repeating washing with
water, but usually, it is difficult to renove netal 10 conponents taken into
particl es ofsofumesydroRidet abedofiponeattrehizatngni nwihé resch, wstbh as an
al kali metal is likely to inpair the characteristics of the polyvinylacetal
resin, such tBsethaeidraatspiyencye fopinsaumetadssslanceSuch extmetcal insul ating
properties, 15 etc. and thus brings about a problemfromthe viewpoint of
the product s@atitgnespeeaateqd ahkahiapplitralishngoagentokdddaproduct for
which a high | evel of transparency or npisture resistance is required or to
an adhesi ve fnreaetedt aonflccatdyvehl sheveinhfthrereferiedl tonsal mekad 20
properties are required. Thus, an inprovenent is required in this respect.
In order % o sohwensnth) awiglabet yapepbierrobarhécieansparbacy, noisture
resistance, electrical insulating properties, etc. caused by an alkali,
various prop@sivéindlacpeah redenfesnvihé depopéhpennthef suheareaefi on
schenme or the production nethod. For example, there are a nethod of adding
an al kyl enePdkFéelafefft RBepregener ntifel Brlerhl (FHta bh) SPmenepipds 3

may be removed to some extent by repeating washing with
water, but usually, it is difficult to remove metal

10 components taken into particles of the resin.

A metal component remaining in the resin, such as an
alkali metal is likely to impair the characteristics of
the polyvinylacetal resin, such as the transparency,
moisture resistance, electrical insulating properties,

15 etc. and thus brings about a problem from the viewpoint
of the product quality especially in an application to a
molded product for which a high level of transparency or
moisture resistance 1s required or to an adhesive for
electronic materials for which electrical insulating

20 properties are required. Thus, an improvement is
required in this respect. In order to solve such a
quality problem of the transparency, moisture resistance,
electrical insulating properties, etc. caused by an
alkali, various proposals have been made from the

25 viewpoint of the reaction scheme or the production
method. For example, there are a method of adding an

alkylene oxide when the predetermined acetalization



degree has been reached, to let it reacted with the renmaining acid catalyst
to termnate the acetalization reaction (e.g. JP-A-4-55404), a 2%ddb¥ 2006
carrying out the acetalization reaction and precipitation with 5 vigorous
stirring (e.g. JP-A-11-349629), a nethod of enploying a |oop-shaped reactor
(e.g. JP-A-5-59117), a method of enploying a reactor having a flat snooth
surface (e.g. JP-A-4-275310), a nethod of3enploying a reactor nmade of a
corrosion-resistant material (e.g. JP 10 A-5-140216), a nethod of

neut r al i zi ngdediece dazs i loren predoleds| ber yehiterapptgdngitht thsoni c
vibration (e.g. JP-A-5-97919) and a nethod of precipitating the reaction
product sl ur¥§mainingosded ¢afralyvebl towedrpinatei theagtonalbgation

el ectrodialysis (e.g. JP-A-2000-38456). 15 Further, the polyvinyl acetal
resin is |ike¢gctoonatpede JBrhobsShabel i apsmebepdastneaaryingl astics or
glass, and in its production in an industrial scale, it tends to stick to
the interiorthe apetakbieabionrrprprhgs, andhpPEaCibhbiationcyuisk a serious
technical problem 20 Wth a polyvinyl butyral resin synthesized by a

convent i nal VP9 oE@4S, SEr RHhRY né?-ﬁee%l’sﬁfilc%?l@?bf pemptbod bt al

conmponent in the resin by washing, _and a polyvinylacetal resin which is
excel | ent i nSFRRBYERY| #t fooBfShapetareaehpbnéAt IbyIRadhPngo4ahd) whtch has a

| ow 25 content of _a netal_comnponent, and a process for its roducti on, have
been desiredmetﬂ?@h%ﬁ,e%Pb?BHH%tﬁoﬁeaﬁF6€e§§V¥F€eafﬁéﬁFsFWEREHg in the

interior of the_ reactor 25_JULY 2 4 or pipi , has been . desired. The
present inveﬁ?BF%Cﬂa 8-9. JP—A—4—99?310), apmgtﬂgg o? emp?oylng a

reactor made of a corrosion-resistant material (e.g. JP-

10 A-5-140216), a method of neutralizing the reaction
product slurry while applying ultrasonic vibration (e.g.
JP-A-5-97919) and a method of precipitating the reaction
product slurry in a powder form, followed by purification
by electrodialysis (e.g. JP-A-2000-38456).

15 Further, the polyvinylacetal resin is likely to
adhere various materials such as metals, plastics or
glass, and in its production in an industrial scale, it
tends to stick to the interior of the reactor or pipings,
which tends to cause a serious technical problem.

20 With a polyvinylbutyral resin synthesized by a
conventional process, it has not been sufficient to
rémove a metal component in the resin by washing, and a
polyvinylacetal resin which is excellent in removability
of a metal component by washing and which has a low

25 content of a metal component, and a process for its
production, have been desired. Further, a production

process free from sticking in the interior of the reactor



conducted a research and devel opnent to neet with such denmands, and as a
result, have found a polyvinylacetal resin which is excellent i#5¢HkY 2006
renovability by washing 5 of an al kali netal conponent such as sodi um
remaining in the resin and which scarcely sticks to the production

equi pnent such as a reactor or pipings and has a low content of a netal
conponent, and a process for its production. The present invention has been
acconpl i shed 10 on the basis of these discoveries. DI SCLOSURE OF THE

| N\VENTI ON Ther ppésengsi nhaat beani deghaedct €flhe epr &yemavimgen ber s f bévew ng
gists. 1. A polyvinylacetal resin characterized in that it is 15 obtai ned
by reacting pohguingfl al cohehrahdand devehgdment tphmeptewefibesofhan acid
catalyst, and it has an acetalization degree of at |east 60 nol % and a
specific 2 demfnde, aped of &rvapLlE0 havs. Soumd/ §. pelyvhaydeseradccor di ng
to 1, which has a bulk density of 20 from0.12 to 0.19 g/cm 3. The resin
accordi ng toressr whighi ¢A Rascdhernteingbhepaenprhbidiswebyr weshinem 0.5 to
2.5 ~m 4. The resin according to 1, 2 or 3, which has a netal content of
at nost 80 p9ﬁ1aQSaEKah@pmgéégscpmpopﬁééuépﬁé aspspPgiiny Fepetaingesin,
characterized by feeding_a reaction fluid containin pol yvinyl al cohol, an
al dehyde andthA aepdncangl ysichneeapsedyLyt2obs to ghﬁi PEPdueadrdr, to carry

out an acetalization reaction, L
equipment such as a reactor or pipings and has a low

content of a metal component, and a process for its
production. The present invention has been accomplished
10 on the basis of these discoveries.

DISCLOSURE OF THE INVENTION

The present invention is characterized by having the
following gists.
1. A polyvinylacetal resin characterized in that it is
15 obtained by reacting polyvinyl alcohol and an aldehyde in
the presence of an acid catalyst, and it has an
acetalization degree of at least 60 mol% and a specific
surface area of from 1.50 to 3.50 nﬁ/g.
2. The resin according to 1, which has a bulk density of
20 from 0.12 to 0.19 g/cm .
3. The resin according to 1 or 2, which has an average
particle diameter of from 0.5 to 2.5 um.
4. The resin according to 1, 2 or 3, which has a metal
content of at most 80 ppm.
25 5. A process for producing a polyvinylacetal resin,
characterized by feeding a reaction fluid containing

polyvinyl alcohol, an aldehyde and an acid catalyst into



di scharging the reaction fluid wherein the acetalization degree has reached
from1l0 to 60 nol % and feeding the sanme into a second reactor 295JUk¥Yr2006ut
a further 5 reaction to bring the acetalization degree of polyvinylacetal
to at least 65 nol% 6. The process for producing a polyvinylacetal resin
according to 5, wherein the first reactor is a closed reactor provided with
a stirring mechanism 10 7. The process for producing a pol yvinyl aceta

resin according to 5 or 6, wherein the reaction tenperature in the first
reactor is @ thinsta neagjonf Ha gamy toBe0C acsali Rvicas sréatt pewduci ng a
pol yvi nyl acetal resin, characterized by conprising steps of continuously
feedi ng 15 pblscharging ddimlreamt ignddhyted aferaimdiie aretgbizanton a

cl osed reactor, to carry out an acetalization reaction, and continuously

di schar gi ng dearsscthash grasthasd S gith ta D aeel%l iand | redaey cehof

pol yvi nyl acetal formed, has reached at |east 10 nol % out fromthe cl osed
reactor. 20 SEMETHAYY ct ERCEEE IR HPE =B, camix Pworpriwesher eps of further
aging and reacting the reaction product_ continuously discharged out from
the cl oséd rr&Ratoon it Prigepdht agedatinat i dgIge tdfe acetal i zati on
degree of polyvinylacetal has reached at |east 60% subjecting this 25

pol yvi nyl ac Ay Rete] 24 idh, 1sashity W4%H water, dehydration and
drying. 10. The process according to 8 or 9, wherein the reaction 25 JULY

2006 6 tenper atii® REPAGRS dUs &F YBECT & PUNHTY @Getiye W5i% rom 20 to

500C. \ . . .
according to 5, wherein the first reactor is a closed

reactor provided with a stirring mechanism.

10 7. The process for producing a polyvinylacetal resin
according to 5 or 6, wherein the reaction temperature in
the first reactor is within a range of from 10 to 60°C.

8. A process for producing a polyvinylacetal resin,
characterized by comprising steps of continuously feeding

15 polyvinyl alcohol, an aldehyde and an acid catalyst into
a closed reactor, to carry out an acetalization reaction,
and continuously discharging a reaction product wherein
the acetalization degree of polyvinylacetal formed, has
reached at least 10 mol%, out from the closed reactor.

20 9. The process according to 8, which comprises steps of
further aging and reacting the reaction product
continuously discharged out from the closed reactor, in a
separate reactor, and after the acetalization degree of
polyvinylacetal has reached at least 60%, subjecting this

25 polyvinylacetal to neutralization, washing with water,
dehydration and drying.

10. The process according to 8 or 9, wherein the reaction



11. A process for producing a polyvinylacetal resin, characterized b
continuously or internmittently feeding a 5 reaction fluid contahiHiY 2006

pol yvi nyl

al cohol

an al dehyde and an acid catalyst into a reactor, to carry

out an acetalization reaction, so that the average retention tinme of the
reaction fluid in the reactor would be at |east 30 m nutes, and

conti nuously or
acetalization

intermttently 10 discharging the reaction fluid wherein the
degree has reached at |east 10 nol % and | ess than 65 nol %

out from t heteBReraEure 2in THae prbeesd nezordl ngstwithinwaerenget R reaction

fluid continuousl
further reacfeemi

pol yvi nyl acet al

%Oor intermttently discharged out from 15 the reactor, is

atQep@f@te reactor, to bring the acetalization degree of

to at |east 65% _13, The process according to 11 or 12,

wherein the 1} eadtRFocessy EPbsREPTeatidra protydiey eatal stepining 20
mechani sm 14. The process according to 11, 12 or 13, wherein the reaction
t enper at ur e FRa¥aeteheedrby sconthpwowskange dpterpbhiontiy beedingsa A

process for producing a polyvinylacetal resin,

conprises reacting

. 25 whi ch
pol yvi nyl5 al E8deFiandt intdaf by Heing PAEYBEREENRECOROAN AR dléah¥fest
characterized by feeding polyvinyl alcohol, an al dehyde 25 JULY 2006 7 and
an acid cat afydteRndetd FRERI¥PLoFNEOFRrERATRAEL | BR Capp¥rathsaRo carry out

an acetal i

10

15

20

25

zation
aceta

I

eaction, discharging a first reaction fluid wherein the
i1zatlon reaction, “so that the average retention

time of the reaction fluid in the reactor would be at

least 30 minutes, and continuously or intermittently

discharging the reaction fluid wherein the acetalization

degree has reached at least 10 mol% and less than 65 mol%,

out from the reactor.

12. The process according to 11, wherein the reaction

fluid continuously or intermittently discharged out from

the reactor, is further reacted in a separate reactor, to

bring the acetalization degree of polyvinylacetal to at

least 65%.

13. The process according to 11 or 12, wherein the

reactor is a closed reactor provided with a stirring

mechanism.

14. The process according to 11, 12 or 13, wherein the

reaction temperature in the reactor is within a range of

from 20 to 50°C.

15. A process for producing a polyvinylacetal resin,

which comprises reacting polyvinyl alcohol and an

aldehyde in the presence of an acid catalyst,

characterized by feeding polyvinyl alcohol, an aldehyde



acetalization degree has reached at |east 10 nol%from5 the reactor of the
first reaction apparatus, and then feeding this first reaction 25JUtlYi2006 a
second reaction apparatus having one reactor or two or nmore reactors
connected in series to carry out aging and a reaction to bring the
acetalization degree to at least 60 nol % 10 16. The process according to
15, wherein at | east one reactor anong the reactors of the first reaction
apparatus and the second reaction apparatus is a closed reactor provided
with a stirrandg arechehdsprtalysThinge ozeseackebrof ng fords veatbionherein
the 15 average retention tinme of the reaction fluid in the reactor of the
first reactiapPappdiate ¢aray ¢ehsanlaceaiabization Taecpiesess according to
any one of Cains 15 to 17, wherein the total of the average retention
times of thedigthaeginyon fiustd Feacheonehtuodswoerehe tkeond reaction
apparatus satisfies the following fornula: Zvi/Ql where the total nunber
of reactors ¥FCEiRblseboy dRAEEE oreS apparhedsat slepshuhberPldVEren t he

volume (liters) of the 25 i-th reactor in the second reaction apparatus, i
is an integefhdfredorey ¢ MeZA4rss ¥erctbPRl aPPAY¥AEUF 0l @RESThER t he
respective reactors of the second reaction 25 JULY 2006 8 _apparatus, and Q
is the amounfePRtnAUnFRI%| FereFiTercrhry fovidnenteratrSpeanti 6RAFFLPA 1 ow ng

into the second reactjon, apparatus. 19. A process for producing a
p0| yVI ny| aceq%@a]f%fslll% havin one reactor or two or more reactors

connected in series to carry out aging and a reaction to
bring the acetalization degree to at least 60 mol%.

10 16. The process according to 15, wherein at least one
reactor among the reactors of the first reaction
apparatus and the second reaction apparatus is a closed
reactor provided with a stirring mechanism.

17. The process according to 15 or 16, wherein the

15 average retention time of the reaction fluid in the
reactor of the first reaction apparatus is at least 1
minute.

18. The process according to any one of Claims 15 to 17,
wherein the total of the average retention times of the

20 reaction fluid in the reactors of the second reaction
apparatus satisfies the following formula:

TVi/Q>1
where the total number of reactors of the second reaction
apparatus is N (number), Vi is the volume (liters) of the

25 i-th reactor in the second reaction apparatus, i1 is an
integer of from 1 to N, 2Vi is the total of the volumes

of the respective reactors of the second reaction



5 which conprises reacting polyvinyl alcohol and an al dehyde in the
presence of an acid catalyst, characterized by conprising steps2®9§ULY 2006
prelimnarily charging water or an aqueous sol ution having an acid

catal yst dissolved therein into a reactor, then feeding 10 pol yvi nyl

al cohol, an al dehyde and an acid catalyst to the reactor, then stopping the
feeding of the raw nmaterials, and then carrying out an acetalization
reaction and an aging reaction in the reactor to bring the acetalization
degree of poipypargtesetahdt® as tleasamoustePenohtdt20imdhélptecegbraccordi ng
to 19, wherein the volume of the water or the aqueous sol ution having an
acid catal ys¢ef dissbiwed réeceion preidnfhawihy thaeogeHei seoconbte react or

and the volune per unit tinme of the polyvinyl alcohol, 20 the al dehyde and
the acid cataégstijofiedppatratube reactor, satisfy the follow ng fornula;
V/Iv>0.5 where Vis the volune (liters) of the water or the aqueous

sol uti on havi%g arpaetessafear ysrodiucsod vedpobyyheyeanetplereainarily charged
into the reactor, and v is the volune per unit tinme (liters/hr) of the

pol yvi nyls avibdol compeliatdengdet tnd Pheyuendlcalaphsotl, ahddannto the 25 JULY
2006 9 reactor. BRIEF DESCRI PTION OF THE DRAWNG Fig. 1 is a view

schemati cal | §ldehvider &0 hget heeseerat PénabedGeéncahalysEst reaction

apparatus and the 5 second reaction apparatus in one enbodinment of the
characterized by comprising steps of preliminarily

charging water or an aqueous solution having an acid
catalyst dissolved therein into a reactor, then feeding
10 polyvinyl alcohol, an aldehyde and an acid catalyst to
the reactor, then stopping the feeding of the raw
materials, and then carrying out an acetalization
reaction and an aging reaction in the reactor to bring
the acetalization degree of polyvinylacetal to at least
15 60 mol%.
20. The process according to 19, wherein the volume of
the water or the aqueous solution having an acid catalyst
dissolved therein, preliminarily charged into the reactor,
and the volume per unit time of the polyvinyl alcohol,
20 the aldehyde and the acid catalyst, fed into the reactor,
'satisfy the following formula:
V/v>0.5
where V is the volume (liters) of the water or the
aqueous solution having an acid catalyst dissolved
25 therein, preliminarily charged into the reactor, and v is
the volume per unit time (liters/hr) of the polyvinyl

alcohol, the aldehyde and the acid catalyst, fed into the



present invention. Here, in Fig, the method of feeding raw materials into
the reactor of the first reaction apparatus and the nethod of f22dUhY 200&
reaction fluid into the reactor of the second reaction apparatus, are .10
shown to be a systemwherein the material is fed froma |ower portion of
the reactor and di scharged froman upper portion of the reactor.

Expl anati on of synmbols 10: First reactiord apparatus 3.5 11: Reactor of the
first reaction apparatus 12: Aqueous pol yvinyl al cohol solution 13: Butyl

al dehyde 14eaqfdrochloric acid 15: First reaction fluid 20 16: Second
reaction fluid 20: Second reaction apparatus 21: First reactor of the second
reacti on appiidfuPESLRL ‘ e IR INGhe second reaction apparatus 23:
Nt h reactor of the second reaction apparatus. 25 MODE FOR CARRYI NG OQUT THE

| NVENTI ON Now, tHed prieskhta i vientsehematicdpblueskblipertingdekail. In the
foll owi ng description, "parts" and 11%' 25 JULY 2006 10 are represented as
based on madSiFfiicds RATasn ddie SPdtst i RO FIIRAAFEN Gl tResin in the
present invention is characterized in that it is_preferably a porous powder
5 which Ps GRGAHABISL YT RRRHG PET iR RS SreAbineifd @ Ei®¥ehyde in the

presence of an acid catalyst and which ) )
present invention. Here, in Fig, the method of feeding

raw materials into the reactor of the fifst reaction
apparatus and the method of feeding the reaction fluid
into the reactor of the second reaction apparatus, are
10 shown to be a system wherein the material is fed from a
lower portion of the reactor and discharged from an upper
portion of the reactor.
Explanation of symbols
10: First reaction apparatus
15 11: Reactor of the first reaction apparatus
12: Aqueous polyvinyl alcohol solution
13: Butyl aldehyde
14: Hydrochloric acid
15: First reaction fluid
20 16: Second reaction fluid
20: Second reaction apparatus
21: First reactor of the second reaction apparatus
22: Second reactor of the second reaction apparatus
23: Nth reactor of the second reaction apparatus

25 MODE FOR CARRYING OUT THE INVENTION

Now, the present invention will be described in

detail. In the following description, “parts” and “%”



has an acetalization degree of at |least 60 nol% preferably at |east 65

mol % and a | arge specific surface area. The pol yvi nyl acetal resghJULY 2806
present invention 10 has a specific surface area of the resin as nmeasured by
a nercury injection nethod within a range of from1l1l.5to 3.5 nk/g,
preferably from1l.7 to 3.0 M/g. If it is less than 1.5 n2/g, such will be
close to the characteristics of a commonopol yvinylacetal resin, and if it
exceeds 3.5 15 M2/g, the resin tends to float, whereby loss tends to

i ncrease i nadee neasHsRRt@d dehyarsad om stass Widds hedthprwigkesi rabl e, The
specific surface area was neasured by the follow ng procedure under the

fol l owi ng cemdiaifoiesd by neans of an automatic porosi neter autopore |V500,
20 manuf actured by Shimadzu Corporation. Firstly, about 0.6 g of a sanple
was taken into danptkrcaylageighetesin inhdre seresentninpeat dews. Then,
it was subjected to vacuum evacuation treatnment to 50 nHg (6.7 Pa) in the
appar at us and tt@rantenrzet Thehatasidr dre T Sker By | e EIPWULP such
conditions that the nercury injection pressure was 1 psia (6900 Pa), the
maxi mum fer dlricthestl ofrasigmiee vis IS0 IS iR A0 WPag Lcatreil tared efui | i bri um
26 JULY 2006 _tinme was 10 seconds. Further, the bulk density of the

pol yvi nyl acetldlehydssiin dihe mrerasentof mremGh qatphredteramd Wwhidn 0. 12 to
0.19 g/CvB, particularly preferably from0.14 to 0.17 5 g/cnB. The bul k
density was hsadit &fgr i 5 sFee phadureast kO ®Pheasuring cyl i nder

MR n, 2 Cana e 0 T2 B LIS L kooun vel i, L povaer o
area. The polyvinylacetal resin of the present invention

10 has a specific surface area of the resin as measured by a
mercury injection method within a range of from 1.5 to
3.5 m?/g, preferably from 1.7 to 3.0 m?/g. If it is less
than 1.5 m?/g, such will be close to the characteristics
of a common polyvinylacetal resin, and if it exceeds 3.5

15 nﬁ/g, the resin tends to float, whereby loss tends to
increase in the washing or dehydration step, such being
undesirable. The specific surface area was measured by
the following procedure under the following conditions by
means of an automatic porosimeter autopore IV500,

20 manufactured by Shimadzu Corporation. Firstly, about 0.6
g of a sample was taken into a sample cell, weighed and
then set in an apparatus. Then, it was subjected to
vacuum evacuation treatment to 50 umHg (6.7 Pa) in the
apparatus and then measured. The measurement was carried

25 out under such conditions that the mercury injection
pressure was 1 psia (6900 Pa), the maximum mercury head

pressure was 44500 psia (290 MPa), and the equilibrium



the top surface accurately, the weight was neasured. The 10 difference in
wei ght (the wei ght of the powder present in the neasuring cylind2dyYL¥2806
di vided by the volune (200 i) of the nmeasuring cylinder to obtain the bulk
density. The average particle dianmeter of the poly-vinylacetal resin of the
present invention is preferably fromO0.5 to 15 2.5 1im particularly
preferably from0.8 to 2 |im The primarylparticle dianmeters were neasured
wth respect to at |least particles of n=at |east 20 on the basis of a
scanni ng el eeinonivas ckoseepPedphot ogr aph taken under 5000 magnifications,
and an average particle dianeter is 20 cal cul ated fromthese neasured
resul ts. The pol Jugthgrackhal bréki AeBeifkeChr EBEnPOLKVERYLBAStRAs a | arge
specific surface area and is excellent in renovabilitg of a netal conponent
by washi ng, B®%inaetokle ngrgserhelevatehdn of s aPhefarakbsvipbrent 0252 to
(particularlg an al kaJi metal such as sodium_ is very low at a |evel of at
nmost 80 ppm 0 pb? t¥ e ar IBRGFrierdrarlyy rreferRlwE gm0 Adedrdihgt®, it is
excellent in noisture 25 JULY 2006 12 resistance, transparency, electrical
insul atifg PfIpert Tog, budk depsdtvhwascagapEredi aptipeuded 1owingr aw
material resin for various coating materials, adhesives, binders or nolded
products. TOPERESHFSr§vi Mt AFVE NG L LD AESERT i VERIDHEY a
pl asti ci zer, I gricant a filler, a,. tg?ilizer,_etc. sui tab
Sel ect i vel y 86 200dBd. and 3 REEHUB-SRT I RROFpOYAt Péboakdi FheeBOWSRE 85t i onal
met hod may be enpl oyed ich is conmonly used in_.the resin.processing
field. For e&%ﬁ%ﬁg?%g}%y g%ﬁtﬁfXE?Sln wgs put, and agter agjustlng
the top surface accurately, the weight was measured. The
10 difference in weight (the weight of the powder present in
the measuring cylinder) was divided by the volume (200
mL) of the measuring cylinder to obtain the bulk density.
The average particle diameter of the polyvinylacetal
resin of the present invention is preferably from 0.5 to
15 2.5 um, particularly preferably from 0.8 to 2 um. The
primary particle diameters were measured with respect to
at least particles of n=at least 20 on the basis of a
scanning electron microscopic photograph taken under 5000
magnifications, and an average particle diameter is
20 calculated from these measured results.
The polyvinylacetal resin of the present invention
has a large specific surface area and is excellent in
removability of a metal component by washing, and
accordingly, the content of a metal component
25 (particularly an alkali metal such as sodium) is very low

at a level of at most 80 ppm, particularly preferably at

most 60 ppm. Accordingly, it is excellent in moisture



10 such as mxing roll or a kneader, or an extruder having a kneading
function may be used. The powder of the pol yvinylacetal resin of254dLY 2006
present invention is preferably produced as follows. As the polyvinyl

al cohol as the raw nmaterial to be is used in the present invention, one
havi ng an average degree of polynerization of from 200 to 4000 and

saponi fication degree of at |east 80% igoused. Further, 1in the present

i nvention, the polyvinyl alcohol is used in the formof a 3 to 15% aqueous
sol ution, preé¢sisbiyce, 20ranspatetcuquebestsbtali tnsulatonder to feed it
continuously and constantly into the reactor. The al dehyde as the second raw
mat eri al to beopsediesn ¢he. prasénthusveaniba, snayabéyansatidehyderai ch i s
commonly used as a raw-naterial for the synthesis of a 25 pol yvinyl acet al
resin. For emabnprialiteshy Derawaradbiuphavatinpydehydeislish adhésiwmakdehyde,
acet al dehyde, propi onal dehyde, n-butyl al dehyde, tert-butyl al dehyde, 25
JULY 2006 1Bimdgtsadbdehgddedhexygfiuatdehyite Wre aEhywimekadettadatysie; an
alicyclic al dehyde such as cycl ohexyl al dehyde or furfural, or an aromatic
al dehyde,s such bBkebpneatdehydeentaanal &yblsabscizaredabénkalidehygdeaor a

hal ogen 5 substituted benzal dehyde, or a phenyl-substituted alkyl al dehyde.
Among them &ttlardeaydeabilbaeyl ebtdehydesistpbiverabegtéwplvybd. These
al dehydes may be wused alone or in conbination as a m xture of two or nore
of them 10 a8defle s b deadrgdtof olnyonmah ting dgiebegr, an

optional method may be employed which is commonly used in
the resin processing field. For example, a closed mixer

10 such as mixing roll or a kneader, or an extruder having a
kneading function may be used.

The powder of the polyvinylacetal resin of the
present invention is preferably produced as follows.

As the polyvinyl alcohol as the raw material to be

15 used in the present invention, one having an average
degree of polymerization of from 200 to 4000 and
saponification degree of at least 80%, is used. Further,
in the present invention, the polyvinyl alcohol is used
in the form of a 3 to 15% aqueous solution, preferably a

20 5 to 12% aqueous solution, in order to feed it
continuously and constantly into the reactor.

The aldehyde as the second raw material to be used
in the present invention, may be an aldehyde which is
commonly used as a raw material for the synthesis of a

25 polyvinylacetal resin. For example, it may be an
aliphatic aldehyde such as formaldehyde, acetaldehyde,

propionaldehyde, n-butyl aldehyde, tert-butyl aldehyde,



i nvention, hydrochloric acid, phosphoric acid, sulfuric acid, citric acid
and p-toluene sulfonic acid may, for exanple, be used al one or RHJULY 2006
conbination as a mxture of two or nore of them Such an acid catalyst is
added 15 usually in a suitable anbunt so that the pH of the reaction fluid
will be from0.3 to 2.0. Specifically, the polyvinylacetal resin in the
present invention nmay be produced by the ifollowng preferred enbodi nents
(a) to (d). 20 (a) In this enbodi nent, polyvinyl alcohol, an al dehyde and
an aci d cat aaygt atdekypdei nbexglyalddhideooa 2ecbbbedheswdt aidebydarry out an
acetalization reaction, and after the acetalization degree has reached at

| east 10% &heatbaytibn piddugdei suchbnasnapasbhediscaadgbddeand 25 t hen
aged and reacted in a separate reactor, followed by neutralization, washing
with water, flehfdrali oaraad adepahfc 25d8ly¥e2066childsNaapkyldehide,

enbodi nent is characterized in that three raw materials i.e. polyvinyl

al cohol , an ahdehjdé-sahdtahubefldbentalgshydar erf edhahbgen-cl osed react or
provided with an inlet for the raw materials, and after 5 the acetalization
degree aftt ersthetihiteédt benzeldehgder east hophehnd-sehehédubed| east 10 nol %
the reaction fluid is discharged continuously out fromthe reactor. By

cont i nuous| yatkgtahdghviget hehnengtileem s | agetoidelfde her bekict i on systemin
such a manner, the product forned by 10 the reaction (hereinafter referred
to as the reat8ebrdpr bduersiarpbliecmnéonadi ngiitesmh hydss M ther, by

used alone or in combination as a mixture of two or more
of them.

10 As the acid catalyst to be used ih the present
invention, hydrochloric acid, phosphoric acid, sulfuric
acid, citric acid and p-toluene sulfonic acid may, for
example, be used alone or in combination as a mixture of
two or more of them. Such an acid catalyst is added

15 usually in a suitable amount so that the pH of the
reaction fluid will be from 0.3 to 2.0.

Specifically, the polyvinylacetal resin in the
present invention may be produced by the following
preferred embodiments (a) to (d).

20 (a) In this embodiment, polyvinyl alcohol, an
aldehyde and an acid catalyst are continuously fed into a
closed reactor to carry out an acetalization reaction,
and after the acetalization degree has reached at least
10%, the reaction product is continuously discharged, and

25 then aged and reacted in a separate reactor, followed by
neutralization, washing with water, dehydration and

drying.



transferring the reaction fluid to a reactor for aging to conplete the
reaction, it is possible to obtain a polyvinylacetal resin whi cR5KdbY:2006
porosity heretofore not 15 available and which is excellent in renovability
of a nmetal conponent by washing. The nmethod of feeding the raw materials is
not particularly limted, and it is possible to enploy T a nethod of
feeding the three types fromseparate inlts 20 respectively, 0 a nethod of
prelimnarily mxing the polyvinyl alcohol and the acid catal yst and then
feeding the al d¥ayegéyandhtise emboddmengi d socharecpeiryiviedy linaltdeltol and t he
acid catal yst, separately frominlets, or O a nethod of prelimmnarily

m xi ng the pthyeenyawanabhsliaiadi2s.t heluivdekydelcahdlt hen tddehydet he acid
catal yst and the mxed fluid of the polyvinyl alcohol and the al dehyde,
separatel y fanfh anl ecsd ppbadyshenprelfedr idtpsapcébeedede2stduylY 2006 15
fromthe viewpoint of the control of the reaction. D scharging of the
reacti on pronuecvifleénwihk praénéet iEorcahei sawomatesaeilsuoaslyafktrrsuch a
case, it is preferred to use a reactor and Eip{ng havi ng snmooth 5 surface
finish appl i édet acatadidadipor degicbennten the ipipiiagiendothéheeactor or to
the inner wall of the giping so that the reaction product will not |ocally
or macroscopkagkignst B¢Si Heprbed atnilepssf 10haodRscivleg&eastiat of the
reactor or in_the discharge piping. Mre 10 specifically, preferred is, for
exampl e, a métHéd &F dﬁéégﬁﬁgeﬂhéméwnﬁapéﬂwapsltf EEeMafNgpFEACHOIt-i on of the

reactor and continuqusly dischar%jng,the reacti on product,
By continuoclsly discharging the reaction fluid out of the

reaction system in such a manner, the product formed by

10 . the reaction (hereinafter referred to as the reaction
product) will be one having high porosity. Further, by
transferring the reaction fluid to a reactor for aging to
complete the reaction, it is possible to obtain a
polyvinylacetal resin which has a porosity heretofore not

15 available and which is excellent in removability of a
metal component by washing.

The method of feeding the raw materials is not
particularly limited, and it is possible to employ @ a
method of feeding the three types from separate inlets

20 respectively, @ a method of preliminarily mixing the
polyvinyl alcohol and the acid catalyst and then feeding
the aldehyde and the mixed fluid of the polyvinyl alcohol
and the acid catalyst, separately from inlets, or @ a
method of preliminarily mixing the polyvinyl alcohol and

25 the aldehyde, and then feeding the acid catalyst and the

mixed fluid of the polyvinyl alcohol and the aldehyde,

separately from inlets. Among them, @ or @ is preferred



froma |lower portion of the reactor, a nethod of feeding the raw materials
to a | ower portion of the reactor by 15 nmeans of a supply tube f2ddULY 208Ber
portion of the reactor and continuously discharging the reaction product
fromthe upper portion of the reactor, or a nmethod of feeding the raw
materials froma | ower portion of the reactor and continuously discharging
the reaction product 20 from an upper portgon of the reactor. Further, a

met hod wherein water is prelimnarily filled in the reactor and then the
raw mat eri al Sramethedyiespeifbcofvehascanhephodf tbepreaehntiopeoling of air
in the reactor. The reactor is preferably a known tank type reactor 25
provi ded with a Biechengingchinitde reaciivobpiraducsadirom thei teagtwirew t o
reacting the three types of raw materials in a honbgeneous system As the
stirring condlst conriefdt puR5coUEYNRO061Y16 Invieshtd @@senplishéng sufficient
stirring, it is preferred to carry out the stirring with a stirring power
per unit volphnefefrad teavseOaqrRensr Asdspipinaghaynsg smob&hused for
stirring the 5 reaction fluid in the reactor, conventional ones may be

used. Fors exawnpfacet Ateeshl adedisdepr Bavwkldadeporpaddl betvamas thanchor
vanes, max bl end vanes and full zone vanes  may be nentioned. Wth a viewto
acconpl i shi ngipingi enénthfi xpagLort orstpr Eher Araerovadd 96- Ehel pdriagge 10
si ze vanes such as max blend vanes or. full zone vanes. _Usually, the
reaction tenper hbakethsr repetaent RFPAUELoN1LéaBOtohOF81d¥t OKi thin a range of

fromO to 90C. However, usually, it |s not comon to_carry out
macroscopically stay in the vicinity of the discharge

outlet of the reactor or in the discharge piping. More
10 specifically, preferred is, for example, a method of
feeding the raw materials from an upper portion of the
reactor and continuously discharging the reaction product
from a lower portion of the reactor, a method of feeding
the raw materials to a lower portion of the reactor by
15 means of a supply tube from an upper portion of the
reactor and continuously discharging the reaction product
from the upper portion of the reactor, or a method of
feeding the raw materials from a lower portion of the
reactor and continuously discharging the reaction product
20 from an upper portion of the reactor. Further, a method
wherein water is preliminarily filled in the reactor and
then the raw materials are fed, is effective as a method
to prevent pooling of air in the reactor.
The reactor is preferably a known tank type reactor
25 provided with a stirring mechanism, or a tubular reactor,
with a view to reacting the three types of raw materials

in a homogeneous system. As the stirring condition, with



the acetalization reaction in the vicinity of the center is of this range
(20 to 50C). It is rather conmmbn to carry out the reaction at a28dULY 2006
tenperature of at nost 10C or, inversely and intentionally, at a high
tenperature of at |east 60C, in order to obtain a resin excellent in
washi ng properties. On the other hand, in the present 20 invention, for the
acetalization reaction, a tenperature ofiefrom 10 to 60C, preferably from 20
to 50C, particularly preferably from25 to 45C, is selected. It 1is also
one of charazter¢wticsaofompbiphesensuf hverenonstihningy stuchsa reaction at
an internediate tenperature of 25 from20 to 50C, it is possible to obtain a
porous resirpréfented ol aageyspeti the suifategaved) aavthgrijogdpowashi ng
properties, which is excellent in washability of_ 25 JULY 2006 17 a netal
conponent, aper et ebyoltre coft @bt ledst he. 4ekd@/m’ conponent in the resin can
relatively easily be 'owered to the desired concentration. In the present

i nvention, the raacstonringevanee. tosbehasefngodustagrihbckhehe raw
materials fed into the reactor remain in the reactor until they are

di schargéd Yehetihowrrbijeideivnthonreaae)r, j convent toppicoressnay. beThi s
reaction time is selected for every reaction tenperature condition so that
the acetal i za$¢@n deygr exal®P g/ Ithgeatbladed sWeErplbackhremesbizgaddle east 15
nol % further preferably at |east 20 Mol % Dependi ng upon the reaction

t enper at ur e, V&Res ¢ | #eC¥ | Yanps, deax relendceraes zanfofudégresewpnese

reached, varies, but as,an _index, it nmay be selected within a range of from
10 may be mentioned. With a view to accomplishing

sufficient mixing, it is preferred to use so-called large
10 size vanes such as max blend vanes or full zone vanes.
Usually, the reaction temperature for the
acetalization reaction is set within a range of from 0 to
90°C. However, usually, it is not common to carry out
the acetalization reaction in the vicinity of thé center
15 of this range (20 to 50°C). It is rather common to carry
out the reaction at a low temperature of at most 10°C or,
inversely and intentionally, at a high temperature of at
least 60°C, in order to obtain a resin excellent in
washing properties. On the other hand, in the present
20 invention, for the acetalization reaction, a temperature
of from 10 to 60°C, preferably from 20 to 50°C,
particularly preferably from 25 to 45°C, is selected. It
is also one of characteristics of the present invention
that by such a reaction at an intermediate temperature of
25 from 20 to 50°C, it is possible to obtain a porous resin

(having a large specific surface area) having good

washing properties, which is excellent in washability of



15 seconds to 7 mnutes. The reaction product discharged fromthe reactor is
then transferred to another reactor to carry out an aging react25QULY2006
reaction tenperature for the aging is wthin a range of fromroom
tenperature to 900C, 20 preferably from30 to 700C, and the reaction tinme is
set so that the acetalization reaction reaches and conpletes to a desired
acetalization degree and is usually set wthin a range of from1 to 24
hours, preferably from1 to 10 hours. The acetalization degree desired by
this 25 agi ng meaelli edmpsneeltecked wheiebyt theasbont@nwwld® the efetaabl y at

| east 65 nol % The agi ng reaction product (slurry) thus obtained 25 JULY
2006 18 exhicbinp®naeitdiihy tthiee re@ihheacirdleatialelst eabd 1Re e dlowza-ed hi s
slurry, an alkali neutralizing agent such as sodium hydroxi de or sodium
bi car bonat e wiol lthlee daddedd Usuakhyrattilbe.pH i s adjusted to be from7 to 11.
5 Then, dehydration and washing with water are repeated to renove the netal
conponent renmai nimg e tdresesir fiaserariomni dispaces:fort eipowdiere. |1 n
addition, the remaining acid catalyst and the reaction residues such as
t he al dehydethe Itire smriegr efmwvéd.thSuchweshtierd alist f&do iwatcertHes carri ed
out at a tenperature of fromroom tenperature to 600C. Usually, the
t enper at ur e ireacuoef eeakliyy dn lthastred@®Cr hmit itlhehegs iar epdiderthaotatead ned by
the present invention has a |arge specific surface area and thus has
suf fici ent washabiahvienpgey ertieptiashitigels wst lrlwat ehaataat@omstanper at ur e.
This reaction time is selected for every reaction
temperature condition so that the acetalization degree
10 will be at least 10 mol%, preferably at least 15 mol%,
further preferably at least 20 mol%. Depending upon the
reaction temperature, the time until the desired
acetalization degree will be reached, varies, but as an
index, it may be selected within a range of from 10
15 seconds to 7 minutes.
The reaction product discharged from the reactor is
then transferred to another reactor to carry out an aging
reaction. The reaction temperature for the aging is
within a range of from room temperature to 90°C,
20 preferably from 30 to 70°C, and the reaction time is set
so that the acetalization reaction reaches and completes
to a desired acetalization degree and is usually set
within a range of from 1 to 24 hours, preferably from 1
to 10 hours. The acetalization degree desired by this
25 aging reaction is selected to be at least 60 mol$%,

preferably at least 65 mol%.

The aging reaction product (slurry) thus obtained



The drying nmethod is not particularly limted. For exanple, a known nethod
such as a vacuumdrying nethod or a hot air circulating drying ReJHbY, 2086y
be enpl oyed. (b) In this enbodi nent, polyvinyl alcohol, an 20 al dehyde and
an acid catal yst are continuously or intermttently fed into a reactor to
carry out an acetalization reaction, and a reaction fluid wherein the
acetalization degree has reached at |eastid0 nol% and |ess than 65 nmol% is
continuously or intermttently 25 discharged and then subjected to an agi ng
reaction in embihétsreaétivty flokl twedhbyapgedt calttiriasiton, Toesdingahizé

wat er, dehydration and drying to obtain the resin. 25 JULY 2006 19 Nanely,
t he vol ume othikeslvacyvoer aandlkhdivokuswadf zingeagewtnauehi aks sodiba fed per
unit tinme, are selected so that the average retention time of the reaction
fluid in thbydeaside akl Fobaupr biiepabbpase Weddt b80adidrdt esUsBabhdl, t he
reaction fluid containing the polyvinyl alcohol, the aldehyde and the acid
catal yst in the pHaésopdinstedonoi keodsPy dr tonflérmittently di scharged out
fromthe reactor. Here, the average retention tine is represented by V/v
where V is the vBheme dehysiration giel westtio wiidh MRbern @rehe vol une per
unit tinme (liters/mn) of the raw materials fed. Nanely, by continuously or
i nt erm tt ent FgPediteehaPgirRPOVRe theakettad FlmpenEREMreRalnaast Pon tegst em
under a certain condition in this manner, the reaction _product (hereinafter
referred to &8rfREer eacVPeR FPGCEF P WEl Prwdera r ERmRRAbr&oporBBEty, i.e.

a specific surface, area, qf particles heing at least 1.5 nR/g, and sticking
remaining acid catalyst and thé reaction residues such as

the aldehyde, will also be removed. Such washing with
10 water is carried out at a temperature of from room
temperature to 60°C. Usually, the temperature is
preferably at least 40°C, but the resin powder obtained
by the present invention has a large specific surface
area and thus has sufficient washability even by washing
15 with water at room temperature.
The drying method is not particularly limited. For
example, a known method such as a vacuum drying method or
a hot air circulating drying method, may be employed.
(b) In this embodiment, polyvinyl alcohol, an
20 aldehyde and an acid catalyst are continuously or
intermittently fed into a reactor to carry out an
acetalization reaction, and a reaction fluid wherein the
acetalization degree has reached at least 10 mol% and
less than 65 mol%, is continuously or intermittently
25 discharged and then subjected to an aging reaction in
another reactor, followed by neutralization, washing with

water, dehydration and drying to obtain the resin.



to the interior of the reactor will be substantially reduced. The net hod of
feeding the raw materials is not 20 particularly limted, and th&5dJhkY 2006
met hod as disclosed in the above (a) can be adopted, and nethod (1) or 0 is
preferred fromthe viewpoint of the control of the reaction. Discharging of
the reaction product fromthe reactor 25 is carried out continuously, and
the sane reactor, piping, system etc. a® disclosed in the above (a) may be
used. Further, in a case where an open type reactor 25 JULY 2006 20 havi ng
a gas-liquid intHehaedy, athehwoilopeobtt hber sgeciton aflduitde volamel ofed, it is
possible to use, for exanple, a mnethod of feeding the raw materials froma
| ower portiobheofavhearentcads &adbdi fefapgingnihetimact hvs Beliedtedom 5 t he
side of the reactor, or a nmethod of feeding the raw materials from an upper
portion of the Fbatt bheaaverdvscharghhgonheimeaetfi shef kehrdtfipomtauidwer
portion of the reactor so that the reaction fluid |level will be constant.
10 Wth a view thereasetay vhélt kreprefpeabdly pawlepstedlaménihes,
honbgeneous system the reactor is preferably a tank type reactor provided
with a stSrrang mBehaapshionr fauidbgbaraivasgorheandlayiayst edeprhgl,
condition, with a_view_to acconplishing proper mxing, it 15 is preferred
to carry out thfeaséehyfaganft hhe §FFﬁrFﬁgabMﬁérlﬁeﬁh@nr?avﬁpﬁmeléf at | east

0.05 kWm 3. Particularly in a case where an ogen-type reactor is
continuously or intermittently discharged out from the

reactor. Here, the average retention time is represented
by V/v where V is the volume (liters) of the reactor, and
10 Vv is the volume per unit time (liters/min) of the raw
materials fed. Namely, by continuously or intermittently
discharging the reaction fluid from the reaction system
under a certain condition in this manner, the reaction
product (hereinafter referred to as the reaction fluid)
15 will have a remarkable porosity, i.e. a specific surface
area of particles being at least 1.5 m?/g, and sticking
to the interior of the reactor will be substantially
reduced.
The method of feeding the raw materials is not
20 particularly limited, and the same method as disclosed in
the above (a) can be adopted, and method @ or @ is
preferred from the viewpoint of the control of the
reaction.
Discharging of the reaction product from the reactor
25 1s carried out continuously, and the same reactor,
piping, system, etc. as disclosed in the above (a) may be

used. Further, in a case where an open type reactor



enployed, it is preferred to carry out stirring at a relatively |ow
rotational speed with little change of the 20 liquid surface, w 26JHLYi2086t 0
suppressing sticking at the gas-liquid interface of the reaction fluid. As
stirring vanes to be used for stirring the interior of the reactor, those
exenplified in the above (a) may be enployed. Particularly with a viewto
25 reducing sticking of the resin to the2®tirring vanes or the stirring
shaft, it is preferred to enploy a lower portion stirring system Further,
with a viewhavpm loeobbiudd iederface st ckihagtep ehethesraacbianbaffl e,
a lower baffle systemis preferred. The reaction tenperature for the
acetal i zati ohlyEActivreneleyeder bl s fross PBleot80Cse, afodi exhvBed, i & t he
above (a), whereby a resin having 5 good washability can be obtained. Next,
in the pr esemthnwge@nfi%ﬁe@d-’em therage nakeeheionfremea Lowertherhvyenage tine
during which the raw materials fed into the reactor remain in the reactor
until they a¢® dhschergleer 2rd| gpeshangingheheoreastornibluhd fra®t or and
the volune per unit tine of the raw materials to be fed, are set so that
the aver &ge thetekie onf tFhe HPaFtee, apr | 2a8etBOAPhufesdipgetbrabdy at

| east 45 mnutes, nore preferably at |east 60 mi nutes. Further, the

pol yvi nyl acefaFe¥ealf Bromnen prekert Pastiewenfi BACcaR2BECHLERANEd when t he
average retention time is set to,be at |east 30 mnutes. It ,is undesirable
from the vi&hpoRatIHshd ¢ Hee pFortttPRnt LRt cFBARY2t 6OPRBI BAKELAR Ohver age

r ntion ti nn ril . g. |
etention t QﬁeureggggﬁaSo ¥h£E eaieaggfgnt¥?uid level will be

constant.

10 With a view to reacting the three types of raw
materials in a homogeneous system, the reactor is
preferably a tank type reactor provided with a stirring
mechanism, or a tubular reactor, and as a stirring
condition, with a view to accomplishing proper mixing, it

15 1is preferred to carry out the stirring with a stirring
power per unit volume of at least 0.05 kWw/m’.
-Particularly in a case where an open-type reactor is
employed, it is preferred to carry out stirring at a
relatively low rotational speed with little change of the

20 liquid surface, with a view to suppressing sticking at
the gas-liquid interface of the reaction fluid.

As stirring vanes to be used for stirring the
interior of the reactor, those exemplified in the above
(a) may be employed. Particularly with a view to

25 reducing sticking of the resin to the stirring vanes or

the stirring shaft, it is preferred to employ a lower

portion stirring system. Further, with a view to



hours) . The acetalization degree of the reaction fluid 20 discharged is
preferably at least 10 nol % preferably at |east 40 nol % nore BbbYa2006
at least 55 nol% and | ess than 65% although it may vary dependi ng upon the
reaction tenperature. The reaction fluid (slurry) discharged fromthe 25
reactor is then transferred to another reactor to carry out an aging
reaction. The aging reaction tenperature2l tine and desired acetalization
degree are the sanme as 25 JULY 2006 22 disclosed in the above (a) The

treat ment foredweing astiekien of th@ §$%¥myt@h®sb@ﬁfh¢ne@ letiert r eat nent

for removing a netal conponent b dration and washing wth water, and

t he drying hoke %N%ﬁ%mshStMEGg és Ihf sedasstelbtl reme e (50X It is
al so one of the characteristics of this production process that sticking of
the resin inthheacerrbization ¥eechbertb? Prakeseblyi Agonaiestanb0ffie
interior of the_piping, is scarce. The stlcklng state in 10 the reactor was
judged by viatiaflobhersdtinnthy akpvassehbl Vhgrehe aeaessr bavérdconpl etion
of the reaction. Further, the deposits on the inner surface of the

react or, QN1$?@ﬂ§¥@$h¢9@l%Eﬁe§aﬁh€es????%ﬁ@ shaft and on the baffle, were
peel ed off in their entire anmount, 15 and the total weight was neasured. (c)
In this enbodlnEN?XtanlaqEE8u§r66?9§lh?VeﬁFéSHOIth§oPH?F6ﬁe an al dehyde and
an acid catalést are preferabl conti nuously %o a reactor of a first

reaction F SR BLOR ot EBF r y* ofit Eﬁea%%?E?Q%aF?%ﬁ BEERY oWl s6ht RRE

raw materials fed into the reactor remain in the reactor
until they are discharged, is important. The volume of

10 the reactor and the volume per unit time of the raw
materials to be fed, are set so that the average
retention time will be at least 30 minutes, preferably at
least 45 minutes, more preferably at least 60 minutes.
Further, the polyvinylacetal resin of the present

15 invention can be obtained when the average retention time
is set to be at least 30 minutes. It is undesirable from
the viewpoint of the production efficiency to prolong the
average retention time unnecessarily (e.g. at least two
hours). The acetalization degree of the reaction fluid

20 discharged is preferably at least 10 mol%, preferably at
least 40 mol%, more preferably at least 55 mol% and less
than 65%, although it may vary depending upcon the
reaction temperature.

The reaction fluid (slurry) discharged from the

25 reactor is then transferred to another reactor to carry

out an aging reaction. The aging reaction temperature,

time and desired acetalization degree are the same as



20 the acetalization degree of a first reaction fluid wll he at |least 10
mol % and the first reaction fluid is preferably continuously dR8JHLYPOA6
fromthe reactor of the first reaction apparatus. Then, the first reaction
fluid is preferably continuously fed into a reactor of a 25 second reaction
apparatus having one reactor or two or nore reactors connected in series,
to carry out an aging reaction to form a&Xecond reaction fluid in which the
25 JULY 2006 _ 23 acetalization degree is at nost 60 nol % and then the
second react f6RCcirErd LB phefabPaBfy (Bont i TRAOUSTSALEERENEPHed from t he second
reacti on apparatus. Nanely, here, firstly, in the first reaction 5

appar atus, tReuhkgaésadtpenyofnfhearéshsy &§BLEt PBR21RRE, hhgehygatasdtt he
acid catalyst are preferably continuously fed_into the reactor provided
with an inl efort sepgEgngnhe ms%a%fat:@mpangn¥ob¥afﬂre9yéaﬁttlﬁ@ aBét Wepshanigon
reaction so that the acetalization degree will be at_10 |east 10 nol % and
the first redéthoWafrtidere phef dr¥prg MeSReFnuBHSI §L18PsERSr §88Sf ASm t he
reactor of the first _ reaction_apparatus. The nethod of feeding the aqueous
pol yvi nyl> al €6R6LOSsd| &Fi 6he BREVSI d8hyde and the acid catalyst into the 15
reactor of the first reaction apparatus, is not particularly limted, and it
is possible to eﬁﬁl&?,aﬁéP Oéﬁaﬁﬁlé,e(fﬁaﬁaﬁﬁﬁﬁﬁﬁt&sténgﬁdsthe aqueous

pol yvi nyl al cohol solution, the aldehgd .and &he acid catalyst from three
i nl ets separ REGPYCEEST BTRERRSA CBATpPELFRTEREr PEy P86 FERiRg 1EhESol yvi nyl

al cohol and Eg e%gbg g%t%hgsge%g or, the stirring vanes and the

interior of the piping, is scarce. The sticking state in
10 the reactor was judged by visual observation by
disassembling the reactor after completion of the
reaction. Further, the deposits on the inner surface of
the reactor, on the stirring vanes and stirring shaft and
on the baffle, were peeled off in their entire amount,
15 and the total weight was measured.

(¢) In this embodiment, an aqueous polyvinyl alcohol
solution, an aldehyde and an acid catalyst are preferably
continuously fed to a reactor of a first reaction
apparatus to carry out an acetalization reaction so that

20 the acetalization degree of a first reaction fluid will
be at least 10 mol%, and the first reaction fluid is
preferably continuously discharged from the reactor of
the first reaction apparatus. Then, the first reaction
fluid is preferably continuously fed into a reactor of a

25 second reaction apparatus having one reactor or two or
more reactors connected in series, to carry out an aging

reaction to form a second reaction fluid in which the



then feeding the al dehyde and the mxed fluid of the polyvinyl alcohol and
the acid catal ysts, fromseparate inlets, or 3 a nethod of prel RhiJHAYi3006
m xi ng the polyvinyl alcohol and the aldehyde and then feeding the 25 acid
catal yst and the m xed fluid of the polyvinyl alcohol and the al dehyde,
fromseparate inlets. Anong them fromthe viewpoint of the control of the
reaction, 25 JULY 2006 24 the nethods (23 and (2) are preferred.

Di scharglng of the first reaction fluid fromthe reactor of the first
reaction appaf@tabizatienriedreatis preiBpabl §0cBalEnudbd] fherntbach a case,
it is preferred 5.to use the reactor and _piping having snooth surface

finish appl|%%C?%da¥9®¢ﬁbﬂnp%%%%%nl%fp¥%§eﬁﬁ%iﬁgc%ﬂﬁlﬁﬁéusFéactor or to the
inner wall of the p so that the_ reaction fluid will not stay locally
or nacroscop@%%?@?rg$ﬁ gﬁ%vaE?n$?9°%@ FeRCHIQRhAPHRTBLYFet of the reactor
or 10 in the discharge pjping. _As the nethod for feeding or discharging, it
is preferred to @ﬁﬁ?gy (B5Ts nEt 88 1% 1FeEBPn61FﬁE FﬁﬂFﬁé?érlals from an
upper portion of the reactor of the first reaction_apparatus and

di schar githg 2PRRT#E4Rt | BRSf PAPEOEF oR? Y’I’b%i %FPP% 6 lvhéoReathsr, 15 (Z a
met hod of feegéng éhe raw materials info a Iomer ortion of the _
reactor of tRAeYFI¥eE 8 cFP%nach p%?%? Byaﬁ%aﬂgeg? % ppl y tube from an

1 f the fi 1 t
e har o o et ebge L F e b o PRa BT s r P 2B s b, Ra Mletor of

}PgnfngLMLEQCtkon agﬁgrgéﬁsmagerla s QEtQQQerOEHpPLZ'QgeEinza iggterlals

reaction so that the acetalization degree will be at

10 least 10 mol%, and the first reaction fluid is preferably
continuously discharged from the reactor of the first
reaction apparatus.

The method of feeding the aqueous polyvinyl alcohol

solution, the aldehyde and the acid catalyst into the

15 reactor of the first reaction apparatus, is not
particularly limited, and it is possible to employ, for
example, @O a method of feeding the agqueous polyvinyl
alcohol solution, the aldehyde and the acid catalyst from
three inlets separately, @ a method of preliminarily

20 mixing the polyvinyl alcohol and the acid catalyst and
then feeding the aldehyde and the mixed fluid of the
polyvinyl alcohol and the acid catalysts, from separate
inlets, or @ a method of preliminarily mixing the
polyvinyl alcohol and the aldehyde, and then feeding the

25 acid catalyst and the mixed fluid of the polyvinyl
alcohol and the aldehyde, from separate inlets. Among

them, from the viewpoint of the control of the reaction,



portion of the reactor of the first reaction apparatus and discharging the
reaction fluid froman upper portion of the reactor of the firs25Juhyt409R
apparatus. Further, 25 a nethod of prelimnarily filling water into the
reactor of the first reaction apparatus and then feeding the raw
materials, is effective as a nethod to prevent pooling of 25 JULY 2006 25
air in the reactor. The reactor of the fi24st reaction apparatus is
preferably a tank type closed reactor provided with a stirring nmechani sm
for the purpoke Betheds dhiepdniRiare Prekemtdvi nyl al cohol , the al dehyde
and the acid catalyst to be fed and, suppressing sticking of the obtained
first reaction PLEFBaEHIPReCENtBE RWaFFtofrepRé1PBadledd AZOR t8E rring
condition, with a viewto acc_:or‘rEIishi ng sufficient mxing, it is preferred
to adjust theS3¢FP¥ifA§ EBepbher tperaGhiPRvePRREaFYSheSafaFEase OUE kW m 3.
As stirring vanes to_be used for stirring the first reaction fluid in the
reactor of tRECFPFAPlYeGeRFARUCHFPYr at1is, Sithose Bl it ity bFeitierebove (a)
may be wused. Further, the reactign tenperature for the 15 acetalization
reaction s pPefefablly FRBAFOH #BASBORLNGshakinAgi sheatinsthéagBove (a),
wher eby a regln.h Vi ng Eogd washabi l i.ty can be %bt ai ned. ,The rgac;ai on time
of the firstitBiERi 8RPLEGAIEPnat HELAREARPEFIGBR PhethPr BEPLBLcRPENEBpar at us,
i.e. the tine_ 20 until thg raw materi'iltls feg into the reac}:gr WI]H% be
di schar ged a&SfRECFi PSt tPeLbEi ORRFFuMAl{t RE GDErRYBINPet 8Rt FBATL FAE), is set
to be at lea%gag $oHi9TE§a will not sta i

y locally or macroscopically

in the vicinity of the discharge outlet of the reactor or
10 in the discharge piping. As the method for feeding or
discharging, it is preferred to employ O a method of
feeding the raw méterials from an upper portion of the
reactor of the first reaction apparatus and discharging
the reaction fluid from a lower portion of the reactor,
15 @ a method of feeding the raw materials into a lower
layer portion of the reactor of the first reaction
apparatus by means of a supply tube from an upper portion
of the reactor of the first reaction apparatus and
discharging the reaction fluid from an upper portion of
20 the reactor of the first reaction apparatus, or @ a
method of supplying the raw materials from a lower
portion of the reactor of the first reaction apparatus
and discharging the reaction fluid from an upper portion
of the reactor of the first reaction apparatus. Further,
25 a method of preliminarily filling water into the reactor
of the first reaction apparatus and then feeding the raw

materials, is effective as a method to prevent pooling of



preferably at least 1.5 mnutes, although it depends on the reaction
tenperature. By securing such an average 25 retention tinme, the 25JULY 2006
acetalization reaction will proceed in the reactor of the first reaction
apparatus, and the reaction product can be discharged as the first reaction
25 JULY 2006 26 fluid. Then, the first reaction fluid continuously

di scharged fromthe first reaction apparabus is preferably continuously fed
into the second reaction 5 apparatus having one reactor or two or nore
reactors carredifeds R3G%E2L - to carry out the aging reaction, so that the
acetal i zation degree of the second reaction fluid in the second reaction
apparat us wil | t{gn%tr%fa%@r D wpeofiprleferantiontapeasates #Bl % and the
second 10 reaction fluid is preferably continuously discharged from the
second reactRERfeHaatdstanh BRRICIFIATeI¢ e PFHVIdeAgiteackion, it is
preferred to set the reaction tenperature high, but  sticking on the inner
wal | of the $EdGIY iReFhalsm tiPhet NS RHR ey huskbfomprbs i ®Ery, fromthe
vi ewpoi nt of the _aging reaction rate and_the_suppression of such sticking,

the tenpératth® RN Y batterhot tiHee sekdphly fe et d ofhe fipii stasai¥stisual Iy
fromroomte rature to_700C, referably from 30 to 600C, re preferably
from3s to t%%%o%gﬁp‘ir%‘}ﬁﬁﬁ% ng rﬁ/feln%/]fw The By P33R 5 the _

reactor of ;gsaocggcgg%f@ﬁ LEON ROPAL LS, AP PEETBLAP Y £8P Hipys! Y carried

stirring condition, with a view to accomplishing
sufficient mixing, it is preferred to adjust the stirring
10 power per unit volume to be at least 0.4 kW/m’.

As stirring vanes to be used for stirring the first
reaction fluid in the reactor of the first reaction
apparatus, those exemplified in the above (a) may be
used. Further, the reaction temperature for the

15 acetalization reaction is preferably from 20 to 50°C, as
mentioned in the above (a), whereby a resin having good
washability can be obtained.

The reaction time of the first reaction fluid in the
reactor of the first reaction apparatus, i.e. the time

20 until the raw materials fed into the reactor will be
discharged as the first reaction fluid (the average
retention time), is set to be at least one minute,
preferably at least 1.5 minutes, although it depends on
the reaction temperature. By securing such an average

25 retention time, the acetalization reaction will proceed
in the reactor of the first reaction apparatus, and the

reaction product can be discharged as the first reaction



aging reaction tinme, i.e. the total of the average 25 retention tines in the
respective reactors of the second reaction apparatus, wll sati 2%yULM2006
following relation. Evi/@l 26 JULY 2006 27 wherein in the above formula,
Qis the amount per unit time (liters/hr) of the first reaction fluid, the
total nunber of reactors in the second reaction apparatus is N (nunber),
Vi is the volunme (liters) of the i-th reazéor 5 in the second reaction
apparatus, i is an integer of from 1 to N, and ZVi is the total of the
respective vélUAfls of the reactors in the second reaction apparatus.
Nanely, the volunmes and_the nunber of the reactors |in the second reaction
appar atus are defl&e®inédesdinsat reprtnd tididld sonHaYBEett i ve aver age
retention tinmes in the reactors in the second reaction apparatus (i.e. the
agi ng reacti 8aschasyedi frope the [fdast sREchdCr. apPBaTad¥dmiSe, in a case
where the anount fed_into or, discharged fromthe reactor in the second
reaction 15 BpBaFEERLYi §0381RuPEEdYhEed dnte Shesisscencs r&fstdyPone react or
in the second reaction_ apparatus, having an internal capacity of 30 liters
or two rexct BPRAFAtHRe NAYABIN AP ZERCER TaPFaltHCuST BRER FEASTPTE i nterna
capacity of 15 liters, .or three reactors in the second 20 reaction

appar at us, eSCRRRSFERAY I8N SEALESnaltOc SFEENT CUSF TPFo 39108 £235 ¥ e S%act or s
in the second. reaction ppar at us ach having.an internal capacity of 6
liters. In §h€§s§%ﬁh€F§%5RP§F%éo§i g&FeaoﬁeggﬁqucﬁnPhée?§56ﬁﬁl reaction

apparat us tof?%igsgg E % %%%o%%!Q%a%%%%%!%%ﬁé%atus will be at least

60 mol%, preferably at least 65 mol%, and the second
10 reaction fluid is preferably continuously discharged from
the second reaction apparatus.

In order to facilitate the aging reaction, it is
preferred to set the reaction temperature high, but
sticking on the inner wall of the reactor is likely to be

15 thereby caused. Accordingly, from the viewpoint of the
aging reaction rate and the suppression of such sticking,
the temperature in the reactor of the second reaction
apparatus is usually from room temperature to 70°C,
preferably from 30 to 60°C, more preferably from 35 to

20 550C.

In the present invention, the aging reaction in the
reactor of the second reaction apparatus is preferably
continuously carried out. It is so designed that the
aging reaction time, i.e. the total of the average

25 retention times in the respective reactors of the second
reaction apparatus, will satisfy the following relation.

IVi/Q>1



25 problematic, if the process of the present invention is wused, it is
possible to secure a predetermined aging reaction time by using28JPLYr2006ty
of reactors having 25 JULY 2006 28 small internal capacities, whereby
nmerits are substantial, such as conpact installation and increase in the
freeness in design. The reactors of the second reaction apparatus to 5 carry
out the aging reaction are preferably clagsed tank type reactors provided
with a stirring mechanismwith a viewto reacting the first reaction fluid
fed into thewheeathois bhet hbovectndmnéact Qonsapper amosntnperunnfierm state
and with a viewto preventing sticking to the inner 10 walls of the
reactors. Futther (lihersgéhhododf theediingt trkhecteant fdnifll, uictet toaaleact or in
the second reaction apparatus or discharging the reaction fluid froma
reactor in themberond reactpos app&het escondyrpretépabbppalpetlisaigetthod of
feeding the reaction fluid froman is upper portion of the reactor in the
second react i(onmbappar Hiug santiedivedhaegilhgtene) r edcthenif-ithi deectbrnuous! y
froma |l ower portion of the reactor, (Z a nmethod of feeding the reaction
fluid to @ | dnechposerondotreahnéioneaprarabyspeanssobnaisgppey edbérbmom an
upper portion 20 of the reactor in the second reaction apparatus and

cont i nuousl yldkescNar ghfigZVhe ipesbei sathllupd thenraspepgpérve poltimes of t he
reactor, or (a) a nethod of feeding the reaction fluid froma |Iower portion
of the react 6hei heeppborseébniiheesaecprsd appararusarparasHsi-nuously

di scharging 25 the reaction fluid from.an upper portion of the reactor.
Namely, the volumes and the number of the reactors

in the second reaction apparatus are determined so that
10 the total of the respective average retention times in
the reactors in the second reaction apparatus (i.e. the
aging reaction time) will be at least one hour. For
example, in a case where the amount fed into or
discharged from the reactor in the second reaction
15 apparatus is 30 liters/hr, it is possible to employ one
reactor in the second reaction apparatus, having an
internal capacity of 30 liters or two reactors in the
second reaction apparatus, each having an internal
capacity of 15 liters, or three reactors in the second
20 reaction apparatus, each having an internal capacity of
10 liters, or five reactors in the second reaction
apparatus, each having an internal capacity of 6 liters.
In a case where a large size of a reactor in the second
reaction apparatus to be used for the aging reaction is
25 problematic, if the process of the present invention is
used, it is possible to secure a predetermined aging

reaction time by using a plurality of reactors having



The reaction fluid (slurry) discharged via the reactors of the second
reacti on apparatus exhibits 25 JULY 2006 29 acidity due to the a8WJULY 2006
catalyst. In order to neutralize this reaction fluid, an alkal

neutralizing agent such as sodi um hydroxi de or sodi um bi carbonate, will he
added. Usually, the pHis adjusted to he from7 to 11. 5 The method of
neutralizing the slurry may, for exanpleg8 be a continuous neutralizing

nmet hod wherein a suitable amount of alkali is continuously added to the
slurry di schemayed inoerndk capanit ieactvbereppanarilss are a batch system
neutralizing nethod wherein the slurry o discharged is once stored in a
tank, and thewbstastiahblsuclanmsintongpact kahstakl adiend andhistreasaginNext,
the treatnment for renoving a nmetal conponent by dehydration and washi ng
with water ofhehere¢ngesy imudesidn ai ned, and the drying nethod, are the sane
as those 15 disclosed in the above (a). In this enbodi ment, water or an
aqueous sol uti onThhaveagtansaefdtiat aggsn drséotwed @hEaeahuS|so
prelimnarily charged into a reactor, then polyvinyl alcohol, an al dehyde
and an adi d carsy ysut aflee faging hvé¢|ac2t)l¢1@e@lr<ﬁgpb¢f¢lh@blm¢h@$@d| BaBki s
stopped, and an acetalization reaction is carried out in the reactor, so
that the acet¥iP¢ zZegieroBegpeeviiedoVyvh ny| aebraing stegpussedwi bhba at | east
60 nmol % Nanely, there are characteristics in the apparatus 25 and nethod
for reacti ngvpewywe nyeaal Eediorhe aﬁlé%leh‘?@l%tl%dfhlﬁlgcf@dchﬂ‘é@y‘éheas raw

materials for the _ _ _
reactors of the second reaction apparatus in a uniform

state and with a view to preventing sticking to the inner

10 walls of the reactors. Further, the method of feeding
the reaction fluid to a reactor in the second reaction
apparatus or discharging the reaction fluid from a
reactor in the second reaction apparatus, may preferably
be @ a method of feeding the reaction fluid from an

15 upper portion of the reactor in the second reaction
apparatus and discharging the reaction fluid continuously
from a lower portion of the reactor, @ a method of
feeding the reaction fluid to a lower portion of the
reactor by means of a supply tube from an upper portion

20 of the reactor in the second reaction apparatus and
continuously discharging the reaction fluid from an upper
portion of the reactor, or @ a method of feeding the
reaction fluid from a lower portion of the reactor in the
second reaction apparatus and continuously discharging

25 the reaction fluid from an upper portion of the reactor.

The reaction fluid (slurry) discharged wvia the

reactors of the second reaction apparatus exhibits



pol yvi nyl acetal resin. Firstly, it is preferred to 26 JULY 2006 30 satisfy
the following fornula: V/v>0.5 where Vis the charged anount (|2%dULY 2606
the water or the aqueous solution having an acid catal yst dissolved 5
therein, and v is the total volune per unit tinme (liters/hr) of the three
types of the raw materials fed. By satisfying the above formula, sticking
on the wall, of the polyvinylacetal resi2dforned at the initial stage of
the reaction in the reactor, can be suppressed. 10 Then, in a stirred state,
t he pol yvi nyRcafiebkofuet he thedeRydecardlyré.acte eswdaryse meetedhiz@uously
fed to fill the reactor, or before that, feeding of the raw materials is
st opped whentbhe #esrtéan| f4uid. | epehrlikslir nguksd]lizaact pesntheuch as
acetal i zation reaction and _aging 15 reaction are carried out in the reactor,
so that the sgaédéus hydrrsadgegresodinm pégakbanateaswidd wel #deHde et hod of
feedi ng the aqueous pol yvinyl alcohol _solution, the aldehyde and the acid
cat al yst i nt BSupélysehBeoPH| dsngelipaFercGPabPry frPRi fed aAd it is possible
20 to enploy (D a_nethod of separately feeding the aqueous polyvinyl

al cohol sdl uti onTheh&eih@chpde NeNG rete 2a8ild thEafdlysy Meym thieree inlets, (2)
a method of prelimnarily mxing the polyvinyl alcohol and the acid

catal yst, an8%@FRéR f BEIRNGORReNHPHENYGETARYIEABINTRERCA WRETELTL e 25

pol yvi nyl al cohol _ and t he acig Cﬁ%algst separately from_the respective
inlets, and E2L52REEHBHCOBREPPEI PAKAALI I CRPXFRYOHREYpEAFELNFP &P€ohol and

t he al dehyde, _and t hen )
y slurry ?scharged from the second reaction apparatus, or

a batch system neutralizing method wherein the slurry
10 discharged is once stored in a tank, and then, a suitable
amount of alkali is added with stirring.

Next, the treatment for removing a metal component
by dehydration and washing with water of the slurry thus
obtained, and the drying method, are the same as those

15 disclosed in the above (a).

(d) In this embodiment, water or an aqueous solution
having an acid catalyst dissolved therein, is
preliminarily charged into a reactor, then polyvinyl
alcohol, an aldehyde and an acid catalyst are fed, then

20 feeding of the raw materials is stopped, and an
acetalization reaction is carried out in the reactor, so
that the acetalization degree of polyvinylacetal is
adjusted to be at least 60 mol%.

Namely, there are characteristics in the apparatus

25 and method for reacting polyvinyl alcohol, an aldehyde
and an acid catalyst as raw materials for the

polyvinylacetal resin. Firstly, it is preferred to



25 JULY 2006 31 feeding the acid catalyst and the m xed fluid of the

pol yvi nyl al cohol and the al dehyde, separately fromthe respect29dULX|2806.
Anong them fromthe viewpoint of the <control of the reaction, the nethod
(1) or (Zis preferred. 5 The reactor to be used in the present invention is
preferably a tank type reactor provided with a stirring mechanism or a
tubul ar reactor, with a view to reacting 3G he aqueous pol yvi nyl al cohol
solution, the aldehyde and_ _the acid catalyst, thus fed, in a honbgeneous

system 10 FaREhefy EEetﬁélr%HéPgrfoémPeactor such as a full liquid type
reactor or an open tﬁpe reactor having a gas-liquid interface, may be used.
As the stirring ¥éMaPt Pon, is preferred to carry out the stirring with a

stirring power per unit volune of at Ieast 0.05 kWm3 with a viewto 15
acconpl i shi n§&* Br §paF Hhﬁlﬁaarze sEMPHRRg (VAREESY oObe theel2F6F SFirring the
reaction fluid in the reaci t hose  exenplifi, d in i bove (a), may be
used. As thetBei AAPRGUSYSP hight AeYing; & ?81 uﬁﬁF@ ¥Phg %F?B%Vﬁ& to the

stirring vanes and 20 the stirr ower stirring systemis

preferrod  EGREReR; ap CvakEn EhaoEBRaL: golupal Pre BRLFoRerehal (16 system

S referred i'th a o] essing the ckin In the
:nvgntion EﬁF?é%%;mlg E%%pEErFﬁetgﬁgsaPEe%bﬁeka dmﬁﬁﬁréé}g gﬁgalyst are
fed contrnuousl i, nt rnltt tly,to fill the re .. or th feedrn i's
L opned berore TRY sararvipsh EBe Bpotedhimtiee Shactno)ory )

wall, of the polyvinylacetal resin formed at the initial
stage of the reaction in the reactor, can be suppressed.
10 Then, in a stirred state, the polyvinyl alcohol, the
aldehyde and the acid catalyst are continuously fed to
fill the reactor, or before that, feeding of the raw
materials is stopped when the desired liquid level is
reached, and then the acetalization reaction and aging
15 reaction are carried out in the reactor, so that the
acetalization degree will reach at least 60 mol%.

The method of feeding the agueous polyvinyl alcochol
solution, the aldehyde and the acid catalyst into the
reactor is not particularly limited, and it is possible

20 to employ @ a method of separately feeding the aqueous
polyvinyl alcohol solution, the aldehyde and the acid
catalyst from three inlets,® a method of preliminarily
mixing the polyvinyl alcohol and the acid catalyst, and
then feeding the aldehyde and the mixed fluid of the

25 polyvinyl alcohol and the acid catalyst separately from
the respective inlets, and @ a method of preliminarily

mixing the polyvinyl alcohol and the aldehyde, and then



32 been reached, and the acetalization reaction is carried out with
stirring. On the other hand, the reaction tenperature for the aé8uHLY28060n
reaction is preferably from20 to 500C, as 5 nentioned in the above (a),
whereby a resin having good washability, can be obtained. The reaction tine
is selected within a range of from10 mnutes to 10 hours, preferably from
30 mnutes to 4 hours. Then, the reactioBgifluid (slurry) discharged from 10
the reactor is transferred to another reactor to carry out an aging

reacti on. Theeediing thacasioh carpbrat vred the melzed ﬁﬁ@lde@fabbﬁalization
degree are the same as _ disclosed in the above (a) . The treatnent for
neutral i zat il winne aleehgl tand it ahdehvdee seratraeaty Isomotheenovi ng
metal by dehydration and washing with water, and the drying nethod are al so
the same as T¢RRCHIER| B3RS n HFENgbdAem.a)frawmihe hel gasiert dihvéi i on
will be described in further detail with reference to Exanples, but it
should 20 beonimdel sebothe heeac hieonr eseatné pvedt@onri & by my afeaned.
restricted to the follow ng Exanpl es. _EXAMPLE al An aqueous pol yvi nyl

al cohol $ol uti onThs BReCHPTt e Peawsfat &Ri BRS, PRASeREepBVEATLANt AE fol | oW Nng
manner. 25 Into a 30 liter SUS dissolution tank, 9000,garts of pure water
and 1000 parREeERraRlYy\& niAnk| BEPRI TR iy RFCV adet agethoR yFeFEERP on degr ee

of 1700 and a 25 JULY 2006 33 i ) .
mechanism, or a tubular reactor, with a view to reacting

the agqueous polyvinyl alcohol solution, the aldehyde and
the acid catalyst, thus fed, in a homogeneous system.

10 Further, as the reactor, a reactor such as a full liquid
type reactor or an open type reactor having a gas-liquid
interface, may be used. As the stirring condition, it is
preferred to carry out the stirring with a stirring power
per unit volume of at least 0.05 kW/m® with a view to

15 accomplishing a proper mixing.

As stirring vanes to be used for stirring the
reaction fluid in the reactor, those exemplified in the
above (a) may be used. As the stirring system, with a
view to suppressing sticking to the stirring vanes and

20 the stirring shaft, a lower stirring system is preferred.
Further, also with respect to a baffle, a lower baffle
system is preferred with a view to suppressing the
sticking.

In the present invention, the polyvinyl alcohol, the

25 aldehyde and the acid catalyst are fed continuously or
intermittently to fill the reactor, or the feeding is

stopped before that when the desired liquid level has



saponification degree of 98 nol % were put and heated to conpletely

di ssol ve the polyvinyl alcohol. A cylindrical closed reactor nmada5dbLYI2006
and having a capacity of 2 liters, which has three inlets at 5 a | ower
portion of the reactor and has one discharge outlet at an upper portion of
the reactor, was ready. Into the reactor, pure water was filled, and the
internal tenperature was naintained at 3WC with stirring (anchor vanes,
400 rpm During the reaction, the stirring state | o was nai ntai ned. Then,

t he above- nEpgeBnEeRaedporydi Fye agpeahsrabgneousasbiani 6/, c8swsed
hydrochloric acid as an, acid catal yst, and butyl aldehyde (purity: 99.5%
as an al dehgide, wirelk eshiEeiRgady and then fed froma |l ower portion of the
reactor, so that the respective supply 15 rates woul d be 60 kg/hr, 1.9 kg/hr
and 4.5 kg/ hr, @@sbb@tPgbﬁy,hﬁﬁd@aEh? sgeCcthenatemakiraitiren fpgashicon.

After the acetalization degree of the forned ol yvinyl acetal reached at

| east 10 nol @geEnblzabetRohcast Pl WasPapienabyediresn?AntappBFfCpoffi on of
the 20 reactor, while feeding the above-nenti oned agueous pol yvinyl al cohol
sol ution,> hyBeRekPRedclactacanBovat yf) - avReR§EE #r BRFAN| BAEANE0POPBN of the
reactor. The discharged reactjon Broduct (slurry) was transferred to a 10
liter agi ng YafRa2Rephr¥t eFF" nBBeOPEEIR8ddy (hhef 23HNPorEEee abdbunt : 5 kg)

and then aged ﬁt SOag:for,tmo hour s. ghg stirring vanes of _the aging t ank
ver e t hr ee- bPRUBAC SRt bBER FahdB9afll AreBndPtPoRUEES250ILPYROBEE . 34

rotational speed of, StELLLNY,0h: 430 LPM, 3s, SIRLOYed:
Then, the reaction fluid (slurry) discharged from
10 the reactor is transferred to another reactor to carry
out an aging reaction. The aging reaction temperature,
time and desired acetalization degree are the same as
disclosed in the above (a). The treatment for
neutralization of the slurry thus obtained, the treatment
15 for removing metal by dehydration and washing with water,
and the drying method are also the same as those
disclosed in the above (a).
Now, the present invention will be described in
further detail with reference to Examples, but it should
20 be understood that the present invention is by no means
restricted to the following Examples.
EXAMPLE al
An aqgueous polyvinyl alcohol solution as one of the
raw materials, was prepared in the following manner.
25 Into a 30 liter SUS dissolution tank, 9000 parts of pure
water and 1000 parts of polyvinyl alcohol having an

average polymerization degree of 1700 and a



Further, the average retention tine of the reactor at that tine was two

m nutes, and the discharged fluid from the closed reactor was sZbplbY 2008
nmeasured, whereby the 5 butyralization degree at the outlet of the reactor
was 41 nmol % and the butyralization degree after aging for two hours at
500C, was 68 nol % Then, an aqueous sodi um hydroxi de; solution was added to
the slurry to adjust the pHto 8. After &3ling to 10 roomtenperature, this
slurry was dehydrated by a _centrifugal separator to a water content of 45%
and water iFPROPBhbERELIOR deFrernes 19 TREdr c¥PhecBrRt edRdnBsataddEd for
dilution and stirred for, 30 mnutes for washing. with water. 15 This

oper ati on of CHERYRFRtY Rl 8FAl VRshRfAgPM YHLNVAt @+ CORRs - repeat ed three tines,
and the obtained slurry. was_again dehydrated and then_dried to obtain a

pol yvi nyl but yr al 2r ¥t higElgagnrtespagnwderctrtr PReR, ofhglagenpefat ure of water
enpl oyed for, the washing with ter_ .20 was 250C i n each case, The
butyralizaIi%ﬁvﬂ%@r%ec%?a?hgyo%fa?n%ﬂteﬁﬁtbeh?hbﬁ??rEhr?%sFﬂlﬁé§ 88 ol %
The specific surface area pe nit weight of _the resin_powder neasured by
means. of %an AULGHEE i ROBbi 08| Rt BRS AEEOREPE AV85H6S 93 ndnaFAcFaFed by

Shi madzu Cor(gorftion was 2.6 mZ/g . The colgtent of sodiumelenent in the
resin, as nedltted B 2P CPPRAF sBPOhI QT eRbntae RRAFGSTs, WaEsT9BMpm 25 JULY
fﬁgGOufFetThg;ﬂfﬁg'tﬁ%ag%%é@8;Egé&é" L3BLEoR.8eP P29 LhS RLOYYEL Sapled at

temperature was maintained at 30°C with stirring (anchor
vanes, 400 rpm). During the reaction, the stirring state

10 was maintained. Then, the above-mentioned 10% polyvinyl
alcohol aqueous solution, 35% hydrochloric acid as an
acid catalyst, and butyl aldehyde (purity: 99.5%) as an
aldehyde, were made ready and then fed from a lower
portion of the reactor, so that the respective supply

15 rates would be 60 kg/hr, 1.9 kg/hr and 4.5 kg/hr,
respectively, to carry out the acetalization reaction.
After the acetalization degree of the formed
polyvinylacetal reached at least 10 mol%, the reaction
fluid was discharged from an upper portion of the

20 reactor, while feeding the above-mentioned aqueous
polyvinyl alcohol solution, hydrochloric acid and butyl
aldehyde from a lower portion of the reactor.

The discharged reaction product ({slurry) was

transferred to a 10 liter aging tank separately made

25 ready (the transported amount: 5 kg) and then aged at
50°C for two hours. The stirring vanes of the aging tank

were three-bladed sweptback vanes, and a condition of



butyralization degree of the finally obtained polyvinylbutyral resin, the
specific surface area of the 5 resin powder as neasured by the p25dJduLNe2006,
the bulk density, the particle dianmeter and the anount of sodium in the
resin nmeasured by ICP, are summarized in Table 1. EXAMPLE a2 The operation
was carried out in the sanme manner as 10 in Exanple al except that in
Exanple al, the tenperature of the react3d was changed to 200C. The
butyrallzatlon degree of the reaction product sanpled at the discharge
outlet of theotehéenrlwameed horost EAMPEECH3236 The wperarpday@ds carried
out in the sane manner_as in Exanple al except that in Exanple al, the

f eedi ng rat eFubthehe theeaveypgs betenawipnt einal 8fi phe reackeacesr was
changed to twice (i.e. an average retention tinme of one _mnute) The
butyral i zat i Bhatlegiee whst Beoreaeuten. 2angr baacdisahpreddat luhd drsehar ge
outlet of the reactor, was 2S nol % EXAMPLE a4 The operation was carried
out in the shie FhARER BSACEAT ERafpFalaledxeeft MERENT P . EXBABEEYakhet he

met hod of 25 feeding the three types of raw naterials into the reactor was
changed & f%wﬁmll::@?stmyée%@ele% BBeyORRyetapEokbe HEAEEAE ¥WBFufilon 25
JULY 2006 36 and 35% hydrochlori¢ acid were prelimnarily mxed in a
predet er ni neBOHt i 80 TF%% F?R%Ha¥¥éﬁﬂlﬁﬂdd§%¥9? %fH@ﬁyﬁ%lnﬁe?@rfEHOfronltmo

inlets at a Jower portion of the
hours at 50°C, was 68 mol%.

Then, an aqueous sodium hydroxide'solution was added

to the slurry to adjust the pH to 8. After cooling to

10 room temperature, this slurry was dehydrated by a
centrifugal separator to a water content of 45%, and
water in an amount of ten times to the resin content was
added for dilution and stirred for 30 minutes for washing
with water.

15 This operation of dehydration and washing with
water, was repeated three times, and the obtained slurry
was again dehydrated and then dried to obtain a
polyvinylbutyral resin as a white powder. Further, the
temperature of water employed for the washing with water

20 was 25°C in each case.

The butyralization degree of the obtained
polyvinylbutyral resin was 68 mol%. The specific surface
area per unit weight of the resin powder measured by
means of an automatic porosimeter autopore IV9500,

25 manufactured by Shimadzu Corporation, was 2.6 nﬁ/g. The
content of sodium element in the resin, as measured by

ICP emission elemental analysis, was 20 ppm.



reactor at rates of 61.9 kg/hr and 4.5 kg/hr, 5 respectively, and the
reaction fluid wherein the acetalization degree of polyvinyl ace2aBUL¥r2906,
reached at |east 10 nol % was di scharged from an upper portion of the
reactor, while feeding the above pol yvinyl al cohol aqueous sol ution,
hydrochl oric acid and butyl al dehyde 10 froma |ower portion of the reactor.
The butyralization degree of the reacti @ product sanpled at the discharge
outlet of the reactor, was 39 nol % EXAMPLE a5 The operation was carried out
in the sanme mannfheagesititisn ofx &gl dbuayreddept ivmatdegreExafpltéead, the ni xed
fluid conprising the polyvinyl alcohol aqueous solution and 35%
hydr ochl ori cpaefidctwasmpéddt etathewentpert pdntbe trhkectpeactbe via a nozzle
inserted froman upper portion of the reactor (the forward end of the
nozzl e was skutmraiizetposi teogneef of/ sher fanehéybobteanatere H i s the hei ght
of the reactor), and the reaction fluid was discharged from a discharge
outl et at anrappeinpdbirvhnadf refen; efbeorprethéibusypiripiceaairen aégtbe of the
reaction product sanpled at the discharge outlet of the reactor, was 35 25
mol % EXAVPLEc&6nTReWEpsr asi baards egabyi sleopprraimgsesantheahiék as 25 JULY
2006 37 in Exanple a4 except that in Exanple a4, the m xed fluid
conpri si ng t Aenpatyvi ae RRESRELcadaamasesorndi sheanllo8b% ORy&PE&HMori c
acid, and the hutyl al dehyde were fed from two inlets at an upper portion of
t he reactor,lﬁnﬁh?h§651n measured by ICP, are summarized in Table 1.
EXAMPLE a2
The operation was carried out in the same manner as
10 1in Example al except that in Example al, the temperature
of the reactor was changed to 20°C. The butyralization
degree of the reaction product sampled at the discharge
outlet of the reactor was 19 mol%.
EXAMPLE a3
15 The operation was carried out in the same manner as
in Example al except that in Example al, the feeding rate
of the three types of raw materials into the reactor was
changed to twice (i.e. an average retention time of one
minute). The butyralization degree of the reaction
20 product sampled at the discharge outlet of the reactor,
was 25 mol%.
EXAMPLE a4
The operation was carried out in the same manner as
in Example al except that in Example al, the method of
25 feeding the three types of raw materials into the reactor

was changed as follows.

Firstly, the 10% polyvinyl alcohol agqueous solution



5 reaction product was discharged fromthe bottomof the reactor. The
butyralization degree of the reaction product sanpled at the di 8cddkY2006
outlet of the reactor, was 37 nol % EXAMPLE a7 10 The operation was carried
out in the sane manner as in Exanple a4 except that in Exanple a4, max

bl end vanes (manufactured by Sum tonop Heavy Industries, Ltd., ratio of the
vane wdth to the inner dianeter of the r¥3mctor; 0.55) were used as the
stirring vanes for the reactor. 15 The butyralization degree of the reaction
product sanphéd3at hFérdrbépaigeacidl wersf prhéiméasrdély wazed3innel %
EXAMPLE a8 The operation was carried out in the same manner as 20 in

Exanpl e a4 ertegetenminpf ER&APle Bais tpxeddil eldamed byvalialdehyfie paddl e
width to the inner dianmeter of the reactor: 0.6) were used as the stirring
vanes for theereefedofromngwphéndstidi efop fowerhpostiioni R§ $peed was

changed to 120 rpm 25 The butyralization degree of the reaction product
sanpl ed at theadfsthatgsases| ef 6f .Phkarbacesd, 4wadskeBhrnD1% 25 JULY 2006
38 COWPARATI VE EXAMPLE_al A gl ass reactor having an internal capacity of 2
liters whi chr®EBeSEAVEAY t BNEX&REI EeaFthan ﬁﬁpé% whergan theet at a | ower

portion of the reactor, was made ready. 5 A_10% pol yvinyl al cohol aqueous
sol ution, 358etalization degree of polyvinylacetal Tormed, reached

at least 10 mol%, was discharged from an upper portion of
the reactor, while feeding the above polyvinyl alcohol
aqueous solution, hydrochloric acid and butyl aldehyde
10 from a lower portion of the reactor. The butyralization
degree of the reaction product sampled at the discharge
outlet of the reactor, was 39 mol%.
EXAMPLE ab
The operation was carried out in the same manner as
15 1in Example a4 except that in Example a4, the mixed fluid
comprising the polyvinyl alcohol aqueous solution and 35%
hydrochloric acid, was fed to a lower portion of the
reactor via a nozzle inserted from an upper portion of
the reactor (the forward end of the nozzle was set at a
20 position of H/5 from the bottom where H is the height of
the reactor), and the reaction fluid was discharged from
a discharge outlet at an upper portion of the reactor.
The butyralization degree of the reaction product
sampled at the discharge outlet of the reactor, was 35
25 mol%.
EXAMPLE a6

The operation was carried out in the same manner as



hydrochl ori c acid and butyl al dehyde were nmade ready under such a condition
that the feeding amounts per unit tine into the reactor woul d be5 ¢HkY 200
ratio as in Exanple al, i.e. 600 g, 19 g and 45 g, respectively. In a state
io where the stirring vanes of the reactor were rotated, the above three
types of raw materials were added sinultaneously fromseparate inlets at an
upper portion of the reactor. Upon expiﬁﬁlion of two mnutes, the mxture
was quickly transferred to a separate aging tank is and then _aged. The
butyral i zat i bR B&gFREC o4t RECPRECENBA ARUESAMBARPREd ithReILZRE ¥ latter
expiration of two mnutes, was 49 nold. Thereafter, the procedure_of
Exanpl e al mﬁ@mPFbFFBQBHh?oPPFMHprloBﬂﬁPﬁoé 66P99PﬁyFB&P§F§P P8BS 4520
powder. COMPARATI VE EXAMPLE a2 |n npar ati ve_ Exanpl e a mxed fluid
conpri si ng BYQGQGBBP§%Fn9Fl§PCBHQItQSuEHE¥1§é§GPV§ﬁ yﬁ§63§ﬁ@ By@Fochl ori ¢
acid, was prelimnarily prepared, and 619 g 25 of this mxed fluid and 45 g
of butylaIdeHVGelﬂé?ESaﬁgeﬁn uERﬁNPEErEioﬂnOéqﬁ@8u§666F9€vn?PdaFEGhol
solution as one of the 25 JULY 2006 39 raw nateri was prepared as

fol I ows. I nt5eacEEen PF@?USFJSWGFSé&FGPPSHe\gaﬁEO%G@GObﬁ&utpgl °ét tpfre wat er

S so'or iohoRafhe A SO B0 0B SLCLARSRAIRL 1 O
heated to Cg”@%ﬁEglgagkiégla% Eg% gls ge ou %lbf the reactor,
was 37 mol%.
EXAMPLE a7
10 The operation was carried out in the same manner as
in Example a4 except that in Example a4, max blend vanes
(manufactured by Sumitomo Heavy Industries, Ltd., ratio
of the vane width to the inner diameter of the reactor:
0.55) were used as the stirring vanes for the reactor.
15 The butyralization degree of the reaction product
sampled at the discharge outlet of the reactor, was 43
mol%.
EXAMPLE a8
The operation was carried out in the same manner as
20 in Example a4 except that in Example a4, two paddle vanes
(ratio of the paddle width to the inner diameter of the
reactor: 0.6) were used as the stirring vanes for the
reactor, and the condition for the stirring speed was
changed to 120 rpm.
25 The butyralization degree of the reaction product
sampled at the discharge outlet of the reactor, was 35

mol%.



A cylindrical closed reactor nmade of glass and having a capacity of 9
liters (provided with two rod baffles) which had three inlets aRsdULY\R0p6
portion of the 10 reactor and one discharge outlet at an upper portion of
the reactor, was nade ready. Pure water was filled into the reactor and the
internal tenperature was maintained at 320C with stirring (anchor vanes,
350 rpm. The above-nenti oned 10% pol yvi 38 al cohol aqueous 15 sol ution,
35% hydrochl oric acid as an acid catal yst and butyl al dehyde (purity: 99.5%
as an al dehydeMPHRAEIHRIBXAMBERByalwhile feeding themfroma | ower portion of
the reactor so that the respective feeding rates would be 9.0 kg/hr, 0.29
kg/ hr and 0. 68 ké/ Blassh&epeitead 20 ipel wi Ayitererd] ceeastiitoh o & d (slurry)
was di scharged from an upper portion of the reactor. Feeding of the raw
material s i ntdtene wBaehovarasimdapri €@ Buerpde 8lhbultswhisd baehnche
feeding |ine of the polyvinyl al cohol aqueous solution was switched to pure
25 water. Thénigtepfor SPWEKePPELEPHr ChasheurRRELEORY | WassTBsE £eeed -by pure
wat er, and then, the_reactor was_ di sassenbl ed,, whereupon the sticking state
on the irfher22803UpylyU0BY140160PPdcaAWEOURe SPEHELOR, BRE stirring vanes and
the baffle was ascertained. As a result, no substantial_ sticking was
observed on PHETPRREPTAGr pSEE SPdtHBtVééggéhydﬁnw€ﬁ§ meder FRRgYy 3RE€Tor on
the baffle, and the condition s 5.,goqd. The total weight of deposits
sticking an EHEDI AnEPRARELPD {RELY &RES FeFAENGhAMPURNE PRE BRAFI &1MFas 58 g.

The average retentjon tinme in the _reactor under thi,s .
9 into the reactor wou?d %e %%e same ratio as in Example

al, i.e. 600 g, 19 g and 45 g, respectively. In a state
10 where the stirring vanes of the reactor were rotated, the
above three types of raw materials were added
simultaneously from separate inlets at an upper portion
of the reactor. Upon expiration of two minutes, the
mixture was quickly transferred to a separate aging tank
15 and then aged.
The butyralization degree of the reaction fluid
sampled immediately after expiration of two minutes, was
49 mol%. Thereafter, the procedure of Example al was
followed to finally obtain a polyvinylbutyral resin
20 powder.
COMPARATIVE EXAMPLE a2
In Comparative Example al, a mixed fluid comprising
a 10% polyvinyl alcohol agueous solution and 35%
hydrochloric acid, was preliminarily prepared, and 619 g
25 of this mixed fluid and 45 g of butylaldehyde were added.
EXAMPLE bl

An aqueous polyvinyl alcohol solution as one of the



condition was 60 m nutes, and the acetalization degree of the forned

pol yvi nyl acetal sanpled at the discharge 10 outlet at the upper 29dVL¥12086
the reactor, was 58 nmol % A part of the obtained slurry was transferred to
a separate 6 liter aging tank (amount transferred: 3 kg) and then aged at
550C for two hours. The stirring vanes of the aging tank were three-bl aded
swept back vanes, and 15 a condition of tiE stirring rotational speed of 150
rpm was adopted. Then, an aqueous sodi um hydroxi de solution was added to
adj ust the pHawomgtepfieéds.cwsbi pgeparedons tedpewsture, this slurry was
dehydrated by a centrifugal 20 separator to a water content of 45% then
diluted by an additbi enld0 witer iSFSadissodmition ttemki P9 0o parE s esin
content and washed with water with stirring for 30 mnutes. This operation
of dehydrati ofi rRedewdashieigandt AOAE0epares adsprpépwanyd ehcedotli mayingnd t he
obtained slurry was again dehydrated and then dried to obtain a white
powdery pol ¢ ayEbagsr aPlyasicazabgpea, degseecefpeldO0r engf anat er 26 JULY 2006
41 used for mashing.mas_ZSOC each tinme. The butyralization de%ree of the

obt ai ned 5 poFpvPRYEBGRFEEN Aegiraewas 26 - folgd sThwegpepiti ensubfated area per
unit weight of the resin powder neasured by 5 neans of automatic porosineter
aut opor e | V580, CORRAGEGYUFEESBY VShitREdPE TR pYlafil6fNodas 3.2 nR/g. The

content of sodiumelenent in_the resin was 18 ppm as neasured as an | CP
emi ssi on eIenent@ICQHéP@§P§§l closed reactor made of glass and

having a capacity of 9 liters (provided with two rod
baffles) which had three inlets at a lower portion of the

10 reactor and one discharge outlet at an upper portion of
the reactor, was made ready. Pure water was filled into
the reactor and the internal temperature was maintained
at 32°C with stirring (anchor vanes, 350 rpm).

The above-mentioned 10% polyvinyl alcohol aqueous

15 solution, 35% hydrochloric acid as an acid catalyst and
butylaldehyde (purity: 99.5%) as an aldehyde, were made
ready. While feeding them from a lower portion of the
reactor so that the respective feeding rates would be 9.0
kg/hr, 0.29 kg/hr and 0.68 kg/hr, the formed

20 polyvinylacetal reaction fluid (slurry) was discharged
from an upper portion of the reactor.

Feeding of the raw materials into the reactor was
carried out for 5 hours, and then the feeding line of the
polyvinyl alcohol aqueous solution was switched to pure

25 water. The interior of the reactor was sufficiently
substituted by pure water, and then, the reactor was

disassembled, whereupon the sticking state on the inner



The results of the butyralization degree of the 10 reaction product sanpl ed
at the discharge outlet of the reactor, the butyralization degr2®JUiLYt2006
finally obtained polyvinylbutyral resin, the thickness of the deposit
sticking to the inner surface of the reactor, the specific surface area of
the resin powder neasured by a 15 porosineter, the particle size and the
amount of sodium in the resin neasured o I CP, are summarized in Table 2.
EXAMPLE b2 The operation was carried out under the sane conditions as in
Exanpl e bl, sxtbatethitthhereanperat the skdrrhnghvaneacend the bhéafiged to
250C. EXAVPLE b3 In Exanple bl, the operation was carried out by adjusting
the feedi ng vasessoérthengdl yVihyd zgsbliol nagidesasolal i onckl5wW
hydrochloric acid and butyl al dehyde 25 to be 4.5 kg/hr, 0.145 kg/hr and 0. 34
kg/ hr, respecasvebgervedeonvehagennereatirbacei aé: theorghatees) on28hguULY 2006
42 EXAVPLE b4 I n Exanple bl, the operation was carried out by adjusting the
feedi ng ratestbdfring pengsi ayl oal Ebaobatafaeoandsbhat FoRALiBEPMhyEF0chl ori ¢
acid and butyl al dehyde 5 to be 2.25 kg/hr, 0.073 kg/hr and 0.17 kg/hr,
respecti el ygpofle dihe dgetaletwenatn aff rAepof g shtdsdng emdche nremcti on
tenperature of 37C. EXAMPLE b5 A tank type reactor nmade of gl ass and having
a 10 capaci tyadl, othet épBeswashangbafbadyd Bhe hagfass Wéizgé g.

The average retention time in the reactor under this
condition was 60 minutes, and the acetalization degree of
the formed polyvinylacetal sampled at the discharge

10 outlet at the upper portion of the reactor, was 58 mol%.
A part of the obtained slurry was transferred to a
separate 6 liter aging tank (amount transferred: 3 kg)
and then aged at 55°C for two hours. The stirring vanes
of the aging tank were three-bladed sweptback wvanes, and

15 a condition of the stirring rotational speed of 150 rpm
was adopted.

Then, an aqueous sodium hydroxide solution was added
to adjust the pH to 9. After cooling to room
temperature, this slurry was dehydrated by a centrifugal

20 separator to a water content of 45%, then diluted by an
addition of water in an amount of ten times to the resin
content and washed with water with stirring for 30
minutes.

This operation of dehydration and washing with water

25 was repeated three times, and the obtained slurry was
again dehydrated and then dried to obtain a white powdery

polyvinylbutyral resin. Here, the temperature of water



havi ng an inner dianeter of 20 nmwas attached at a position where the
internal capacity would be 4 liters (side of the reactor) Three28ddpY 2006
tubes were attached at three positions at an upper portion of the reactor,
15 and via such supply tubes, three types of raw materials i.e. a 10%

pol yvi nyl al cohol aqueous solution, 35% hydrochloric acid and
butyl al dehyde, were, respectively, fed f4bma |ower portion of the reactor.
The respective feeding rates were 6.0 kg/hr, 0.19 kg/hr and 0.45 kg/hr 20
(t he aver ageupeflefieroashABgd ¥@sni2dICe$PChDYAMeg the feeding, the internal
tenperature was naintained to be 45C with stirring (anchor vanes, 100 rpm
. The forned polTpd MAtaEeldizatdan idnyraauiaf wae 4imesls| y di schar ged
fromthe nozzle at the side_of the reactor. 25 EXAMPLE b6 | n Exanple b5,

t he oper ati OROMILIBYAPLET TGt TI8F ItaiegcHiOngotdte gTRSsSRBg:FeCapurip6Si ti on
where the 25 JULY 2006 43 internal capacity would be 6 liters (average
retention tPRFE2 BETnitRdte¥LloBRAEL ENS7 TRS1iE RAWCehBeasyg sshéat i on was
carried out by 5 attaching the glass nozzle at a position where the

i nternal TapBERRY REuPYtRESE UG POrESLARELEgeWORSRE Y20l ne: 60 ni nutes),
and adjusting the feeding rates of the 10% pal yvinyl al cohgl aqueous

sol ution, 35WPRVERSENESH PY 51Tty harpeiideiide Wes He 3™ /Rg/ hr, 0. 095

kgihr and 10 0228 Kalin respectively e arereas [ SELI GRIfE 120
ppm as measured as an ICP emission elemental analysis.
The results of the butyralization degree of the
10 - reaction product sampled at the discharge outlet of the
reactor, the butyralization degree of the finally
obtained polyvinylbutyral resin, the thickness of the
deposit sticking to the inner surface of the reactor, the
specific surface area of the resin powder measured by a
15 porosimeter, the particle size and the amount of sodium
in the resin measured by ICP, are summarized in Table 2.
EXAMPLE b2
The operation was carried out under the same
conditions as in Example bl, except that the temperature
20 in the reactor was changed to 25°C.
EXAMPLE b3
In Example bl, the operation was carried out by
adjusting the feeding rates of the polyvinyl alcohol
aqueous solution, 35% hydrochloric acid and butylaldehyde
25 to be 4.5 kg/hr, 0.145 kg/hr and 0.34 kg/hr, respectively

(the average retention time: 120 minutes).



EXAMPLE b8 I n Exanple b7, the operation was carried out at a reaction
tenperature of 500C. 15 COVPARATI VE EXAMPLE bl A gl ass reactor h2¥%JdgY=2006
internal capacity of 2 Iliters, which was simlar to Exanple bl but which
has no inlet at a |ower portion of the reactor, was nmade ready. A 10%

pol yvi nyl al cohol aqueous sol ution, 35% 20 hydrochloric acid and

but yl al dehyde were made ready under suchizonditions that the feeding
volunes into the reactor per unit tine would be in the sanme ratio as in
Exanpl e bl ,EXAMPLBOb4g, 29 g and 68 g, respectively. In a state where the
stirring vanes of the reactor were rotated, the 25 above three types of raw
materi al s were sEnuExanpdesky . &bdeoreremicspaest eanrieds oatt dy upper
portion of the reactor. Upon expiration of 60 mnutes, the m xture was 25
JULY 2006 4adivahiherkbd feedinepaptee adi het rekyandyiihedcaged. The
butyralization degree of the reaction fluid sanpled imrediately after
expiration ofggeonenaréstiems B33%nbvProThépwatt ecidt Aedpbutwdaddebiydexanpl e
bl was followed 5 to finally obtain a polyvinylbutyral resin powder.
COVPARATIVE EXANPLE. B2 kﬁéhépepapﬁénk@égrcaﬂﬁi 8dldukgdhder the sanme
conditions as in Exanple bl, except that a cylindrical closed reactor nmade
of gl ass andrﬁépﬁﬁglﬁeéXpééh?yaﬁﬁrﬁgfor?F?éﬁéoppﬁémﬁdea4@&mthEGSﬁ@d

baffl es) was enpl oyed. The average retention tinme in the reactor was about
13 minut es. @Aft 8 @i $88SEABRI A§TPRE2FEEt 6F, 37RE st i cki ng

EXAMPLE b5
A tank type reactor made of glass and having a
10 capacity of 9 liters, was made ready, and a glass nozzle
having an inner diameter of 20 mm was attached at a
position where the internal capacity would be 4 liters
(side of the reactor). Three supply tubes were attached
at three positions at an upper portion of the reactor,
15 and via such supply tubes, three types of raw materials
i.e. a 10% polyvinyl alcohol agueous solution, 35%
hydrochloric acid and butylaldehyde, were, respectively,
fed from a lower portion of the reactor. The respective
feeding rates were 6.0 kg/hr, 0.19 kg/hr and 0.45 kg/hr
20 (the average retention time: 40 minutes). During the
feeding, the internal temperature was maintained to be
45°C with stirring (anchor vanes, 100 rpm). The formed
polyvinylacetal reaction fluid was continuously
discharged from the nozzle at the side of the reactor.
25 EXAMPLE b6
In Example b5, the operation was carried out by

attaching the glass nozzle at a position where the



state was observed, whereby sticking was substantial particularly on the
baffl e and anchor vanes. The total 15 weight of the deposits was 251JULY. 2006
COMPARATI VE EXAMPLE b3 The operation was carried out under the sane
conditions as in Exanple bl, except that a cylindrical closed reactor nade
of glass and having a capacity of 4 20 liters (provided with two rod

baffl es) was enpl oyed. The average retenffon tinme in the reactor was about
26 mnutes. After disassenbling the reactor, the sticking state was

observed, whenebynsti ekpagivwgswelser yedeonitbes hatthageamehentyanes and
inner wall of the reactor. The 25 total weight of the deposits was 107 g.

COVPARATI VE EXAMPLEobAihatExanpl e b6, the operation was carried out at a 25
JULY 2006 45 reaction tenperature of SIC. COWARATI VE EXAMPLE b5 In
Exanpl e b6, tkevmoperstyion was carried out at a reaction tenperature of
651C. Upon expiration of 14 5 mnutes after initiation of feeding the raw

materials, the dihseham@peen®sz| enat dpkeatiide Qfast Rerrgadd Qutwas, cl ogged,
and the reaction fluid was not constantly discharged. Therefore, the

oper ati ors wagtsheppad. thEXAVBEE ebzi0cAAtagueods tpohywheyl @heohol sol ution
was prepared as follows. Into a 600 liter SUS dissolution tank, 400000

parts of puréenvetrarlandpdf0@y paulsl bk polyveryl (ametalbel reaventdomn average
pol ymeri zati on degree of 1700

time: 60 minutes), and adjusting the feeding rates of the

10% polyvinyl alcohol aqueous solution, 35% hydrochloric

acid and butylaldehyde to be 3.0 kg/hr, 0.095 kg/hr and

10 0.225 kg/hr, respectively (the average retention time:
120 minutes), and at a reaction temperature of 20°C.
EXAMPLE b8

In Example b7, the operation was carried out at a
reaction temperature of 50°C.

15 COMPARATIVE EXAMPLE bl

A glass reactor having an internal capacity of 2
liters, which was similar to Example bl but which has no
inlet at a lower portion of the reactor, was made ready.
A 10% polyvinyl alcohol aqueous solution, 35%

20 hydrochloric acid and butylaldehyde were made ready under
such conditions that the feeding volumes into the reactor
per unit time would be in the same ratio as in Example
bl, i.e. 900 g, 29 g and 68 g, respectively. In a state
where the stirring vanes of the reactor were rotated, the

25 above three types of raw materials were simultaneously

added from separate inlets at an upper portion of the

reactor. Upon expiration of 60 minutes, the mixture was



and a saponification degree of 98.5 nol % were put and 15 heated to

conpl etely dissolve the polyvinyl alcohol. As the reactor of th@siULYt2006
reaction apparatus, a tank type closed reactor nade of glass and having a
capacity of 500 m which had three inlets at a |ower portion of the reactor
and one di scharge outlet at an 20 upper portion of the reactor, was used.
Pure water was filled into the reactor ofathe first reaction apparatus,

and the internal tenperature was nmaintained to be 300C wth stirring
(anchor vanesras@@etpe)l tbhenseplaeaileo\ae-inmen ttiaoe dingbltpnnygedl .colfak aqueous
25 solution, 35% hydrochloric acid as an acid catal yst, and butyl al dehyde
(purity: 99. b¥Urvasldraalidehydereseiof whed reaat itomef 1fdd faaamlad ower portion
of the reactor, so that 25 JULY 2006 46 the respective feeding rates would
be 15 kg/ hr, idmedigtlly afdek Bxpdiiationesfedto walytelsg Garsr Y6 30ouwio lithe
acetalization reaction, and the first reaction fluid was continuously

di scharged from amanygeeitgor tilen pfoddire rea@xampdfe tie Wdg sfolleaetd on
apparatus (the average retention tine of the first reaction fluid in the
reactor of tloe fiinedtlyr eddiaiion aapedyatiny lbatrguta 11 r@siimploesder .Then, t he
first reaction fluid was fed to a lower portion of the first reactor (outer
t enper at ur e: COMPERATIVES tHXAMBIGE W2t h anchor vanes: 400 rpm) anong three

cl osed reactors nade of glass and having an internal capacity of 15 liters
(the reactors of The gromidioreatts cremappat atws Jundirspgdseddme series with the
reactor of the first reaction apparatus, while the reaction fluid was

di scharged fromditions as in Example bl, except that a cylindrical

closed reactor made of glass and having a capacity of 2
10 liters (provided with two rod baffles) was employed. The
average retention time in the reactor was about 13
minutes. After disassembling the reactor, the sticking
state was observed, whereby sticking was substantial
particularly on the baffle and anchor vanes. The total
15 welight of the deposits was 210 g.
COMPARATIVE EXAMPLE b3
The operation was carried out under the same
conditions as in Example bl, except that a cylindrical
closed reactor made of glass and having a capacity of 4
20 liters (provided with two rod baffles) was employed. The
average retention time in the reactor was about 26
minutes. After disassembling the reactor, the sticking
state was observed, whereby sticking was observed on the
baffle, anchor vanes and inner wall of the reactor. The
25 total weight of the deposits was 107 g.
COMPARATIVE EXAMPLE b4

In Example b6, the operation was carried out at a



15 an upper portion of the reactor and then carrying out feeding and
discharging in a simlar nmanner to a second reactor and a third25&&tiYa2006
(the total of the average retention tinmes of the three reactors of the
second reaction apparatus: 2.7 hours) to continuously carry out 20 an agi ng
reaction in the reactors of the second reaction apparatus to finally have
the second reaction fluid discharged fropman upper portion of the third
reactor of the second reaction apparatus. The second reaction fluid
(slurry) di sekargednf cenpe2atilte pgastar. of the second reaction apparatus
was stored in a tank of 500 liters. Then, an aqueous sodi um hydroxide
sol uti on wascadgadaravEhgxaMeLEy bto adj ust the 26 JULY 2006 47 pH to 8.
After cooling to roomtenperature, this slurry was dehydrated by a
centrifugal separmat @xatnpla Wt ertheormperationh 48% cand iwal erutwas added in an
anount of 15 tinmes to 5 the resin conponent, whereupon washing with water
was carri edredcthypnstiempenrgtiee 8& 580t esUpdhi sxppeaaionnodf 1dehydrati on
and washing with water was repeated tw ce, and the obtained slurry was
dehydr at esl agdnntasdather dniedatdoabbd feadihigt ¢hpowder yaterials,
pol yvi nyl butyral resin. Here, the tenperature of water to be used for
washi ng w t hthat eri swasrge06oza leael ¢thsesidéhefcahkemteaaftozodiagm el enent in
the resin as neasured by an I CP em ssion elenental analysis, was 13 ppm
Here, the spediobicedpr anedtthe okaclie onCllandl wsiss nols cwastasitflgl | ows. 0.5 g
of the polyvinyl butyral resin and

discharged. Therefore, the operation was stopped.

EXAMPLE cl
10 An aqueous polyvinyl alcohol solution was prepared
as follows. Into a 600 liter SUS dissolution tank,
400000 parts of pure water and 40000 parts of polyvinyl
alcohol having an average polymerization degree of 1700
and a saponification degree of 98.5 mol%, were put and
15 heated to completely dissolve the polyvinyl alcohol.
As the reactor of the first reaction apparatus, a
tank type closed reactor made of glass and having a
capacity of 500 ml which had three inlets at a lower
portion of the reactor and one discharge outlet at an
20 upper portion of the reactor, was used. Pure water was
filled into the reactor of the first reaction apparatus,
and the internal temperature was maintained to be 30°C
with stirring (anchor vanes, 400 rpm).
Then, the above-mentioned polyvinyl alcohol aqueous
25 solution, 35% hydrochloric acid as an acid catalyst, and
butyl aldehyde (purity: 99.5%) as an aldehyde, were used

and then fed from a lower portion of the reactor, so that



5 m of nitric acid were put into a mcrowave deconposition container
(i nner cylinder) and deconposed by a m crowave deconposition apR8rJaLyYs2006
(ML.S-1200MEGA, nmanufactured by Ml estone) . After cooling, the entire 20
deconposition container was dried up in a water bath, and 20 m of 3.5%
hydrochl ori c acid was added, followed by heating for dissolution. Sodiumin
this solution was quantified by the | CP g ssion spectroscopic anal yzer
(SPS- 1200A, manufactured by Sei ko Instrunents Inc., 25 nmeasuring condition:
pl asma power tBe9rk¥penay ekeigbdingO rame). wbhedr @2ullss kef/ hirh)e ohBt Woalhirzat i on
degree of the 25 JULY 2006 48 obtained pol yvinylbutyral resin and the
amount of sodindnl .dnkgh@r!, esedpeeadwiedd , by ot karkGPoanalcysl s, are summari zed
in Table 3. EXAMPLE c2 5 In Exanple cl, the feeding rates of the pol yvinyl
al cohol aqueagetathiutitdnn Ie¥chydhochhdr ttieaciidsand eabutiynalfdeiyideaser e
adjusted to be 10 kg/hr, 0.33 kg/hr and 0.73 kg/hr, respectively (total of
t he respecti ventavevageyr efieahaeged Ffesm ant heppeeapoatsonf ofhehsecond 10
reaction apparatus: about 4.1 hours). EXAMPLE c3 In Exanple cl, the feeding
rates of $herpakyevirnplf talecdhielstageacttd osokbwbaas,tudbYthydavellagel ¢ aci d and
but yl al dehyde were adjusted to be 20 kg/hr, 0.67 kg/hr 15 and 1.8 kg/hr,
respecti vel yretenalioaf tilme odsphet ifiestaverats onetféntiidoint ithes riea cttioer
reactors of the second
of the first reaction apparatus: about 1.8 minutes).
Then, the first reaction fluid was fed to a lower
portion of the first reactor (outer temperature: 40°C,
10 stirring with anchor vanes: 400 rpm) among three closed
reactors made of glass and having an internal capacity of
15 liters (the reactors of the second reaction apparatus)
disposed in series with the reactor of the first reaction
apparatus, while the reaction fluid was discharged from
15 an upper portion of the reactor and then carrying out
feeding and discharging in a similar manner to a second
reactor and a third reactor (the total of the average
retention times of the three reactors of the second
reaction apparatus: 2.7 hours) to continuously carry out
20 an aging reaction in the reactors of the second reaction
apparatus to finally have the second reaction fluid
discharged from an upper portion of the third reactor of
the second reaction apparatus.
The second reaction fluid (slurry) discharged from
25 the reactor of the second reaction apparatus was stored

in a tank of 500 liters. Then, an aqueous sodium

hydroxide solution was added to the slurry to adjust the



reacti on apparatus: about 2.0 hours). EXAMPLE c4 In Exanple cl, the feeding
rates of the polyvinyl 20 al cohol aqueous solution, 35% hydroch2®JULY 2006
and butyl al dehyde were adjusted to be 10 kg/hr, 0.33 kg/hr and 0.73 kg/hr,
respectively, and two reactors of the second reaction apparatus, having an
internal capacity of 15 |liters were used in series (total of the respective
25 average retention tines in the reactong of the second reaction
apparatus: about 2.7 hours), and the reaction fluid was continuously

di scharged. @5 UL 2006 49 EXAMPLE c5 In Exanple cl, one reactor having an
internal capacity of 50 liters, of the second reaction apparatus, was
used, and the reaktéoncddlinowas fednfremparaowee, Sthbst sourvy vass reactor
and the slurry was continuously discharged froman upper portion of the
react or (thelebmdsratrd rlat entdemt i fegdh séwarazer ofo of waiees ec@nent eact i on
apparatus: about 3.0 hours). EXAMPLE c6 10 An aqueous pol yvinyl al cohol

sol ution wasehré&ffar eand e tfer |wis . addrd in SUS aliewot wef okd taikesft@000
liters, 1656000 parts of pure water and 144000 parts of polyvinyl alcohol
havi ng af avéragee$iol yrsinonanton wiegrewyi WIning vl th seplerl fWwaaiti on degr ee
of 98.8 nol % were put and 15 heated to conpletely dissolve the polyvinyl

al cohol . Ascameie@ttoroddfstHer 09 skof el tMitdparat us, a tank type

cl osed reactor made of glass and _havi ng a . . _
This opeération of dehydration and washing with water

was repeated twice, and the obtained slurry was
dehydrated again and then dried to obtain a white powdery

10 polyvinylbutyral resin. Here, the temperature of water
to be used for washing with water was 25°C in each case.

The content of sodium element in the resin as

measured by an ICP emission elemental analysis, was 13
ppm. Here, the specific procedure of the ICP analysis

15 was as follows. 0.5 g of the polyvinylbutyral resin and
5 ml of nitric acid were put into a microwave
decomposition container (inner cylinder) and decomposed
by a microwave decomposition apparatus (MLS-1200MEGA,
manufactured by Milestone). After cooling, the entire

20 decomposition container was dried up in a water bath, and
20 ml of 3.5% hydrochloric acid was added, followed by
heating for dissolution. Sodium in this solution was
guantified by the ICP emission spectroscopic analyzer
(SPS-1200A, manufactured by Seiko Instruments Inc.,

25 measuring condition: plasma power 0.9 kW, wavelength 589
nm) .

The results of the butyralization degree of the



capacity of 2 liters, which had three inlets at a lower portion of the
react or and one discharge outlet at an 20 upper portion of the r &Y 2006e
reactor of the first reaction apparatus), was nmade ready. Pure water was
filled into the reactor of the first reaction apparatus, and the internal
tenperature was nmaintained to be 301C wth stirring (anchor vanes, 400
rpm. 25 Then, the above-nentioned pol yvigg/l al cohol aqueous solution, 35%
hydrochl oric acid as an acid catal yst, and butyl aldehyde (purity: 99.5%
as an al dehydetaiwed padev2syIbuyy2eberesdnr eadythaendmphsy wér eofiédmf rom a

| ower portion of the reactor, so that the respective feeding rates would be
30 kg/hr, 1i0 kehreahd Reaskyefrbyt bheal€y enelyhés, asceabimmbiréged
reaction, and the first reaction fluid was 5 continuously di scharged from an
upper porti obhnofalbhe 3reactor (the average retention tinme in the reactor of
the first reaction apparatus: about 3.6 mnutes). Then, the first reaction
fluid was feBXRHPLRecsane procedure as in Exanple cl into eight closed
reactors | o made of glass and having an internal capacity of 10 liters

di sposed G n seri &8 Bxappaet 6ds &het Recddpgndatesacti dheappavatiisyl( out er
tenperature: 350C, _stirring wth anchor vanes: 300 rpm, while the reaction
fluid was dRienBPYeddRPERFaRCLBpePIpoPPRORYBEOEREOKrEECREEY, 288 that 15
whi | e continuously carrying out the aging reaction in the second reaction
appar atus, thet¥éebAghveacrvrss prAdrgteastor PRalPykaisEnaPgdd Kedhran upper

portion of the 8th__reactor of the second reaction agparatus total of the
and 0.73 kg/hr, respectively (total of the respective

average retention times in the reactors of the secdnd
10 reaction apparatus: about 4.1 hours).
EXAMPLE c3
In Example cl, the feeding rates of the polyvinyl
alcohol aqueous solution, 35% hydrochloric acid and
butylaldehyde were adjusted to be 20 kg/hr, 0.67 kg/hr
15 and 1.8 kg/hr, respectively (total of the respective
average retention times in the reactors of the second
reaction apparatus: about 2.0 hours).
EXAMPLE c4
In Example cl, the feeding rates of the poiyvinyl
20 alcohol agueous solution, 35% hydrochloric acid and
butylaldehyde were adjusted to be 10 kg/hr, 0.33 kg/hr
and 0.73 kg/hr, respectively, and two reactors of the
second reaction apparatus, having an internal capacity of
15 liters were used in series (total of the respective
25 average retention times in the reactors of the second
reaction apparatus: about 2.7 hours), and the reaction

fluid was continuously discharged.



respective average retention tines in the reactors of the 20 second reaction
apparatus: about 2.4 hours). The second reaction fluid (slurry) @bsithhXr2006
from the second reaction apparatus was stored in a tank of 2000 liters.
Then, an aqueous sodi um hydroxi de solution was added to the slurry to
adjust the pHto 8. 25 Thereafter, in the same procedure as in Exanple cl, a
pol yvi nyl butyral resin was obtained. 26 JihY 2006 51 COVPARATI VE EXAMPLE c
A gl ass reactor having an internal capacity of 15 liters, which was simlar
to Exanpl e cEXBMPLWhicéh has no inlet at a |lower portion of the reactor, was
made ready. 5 A 9% pol yvinyl al cohol aqueous sol ution, 35% hydrochloric

aci d and butyl al dehydengdree dladene aBadindemhasicly @n corgiariadh that t he
feeding anmounts into the reactor per wunit hour would be the sane ratio as
in Exanpl e ckapacaty 6F060glizedrsy @id t4e0 sgcongs peacitiony appara tetsat e wher e
10 the stirring vanes of the reactor were rotated, the three types of raw
mat eri al s weWassugeld apacusihe aeded 1oatfdmiids avafsy drads dgpmatee liowadt s at an
upper portion of the reactor. Upon expiration of 1. 8 mnutes, the mxture
was qui ckl ypordisteofedhls Feseiarat @ngyithG Sl Livadé Sofcors igiupsis Iahd

havi ng an internal capacity of 15 liters batchw se. An aging reaction was
carried out BYSChRarges Ared an ACPEHT orripmhedr $he meastton (g anchor
vanes: 400 rpm). Thereafter, in accordance with the procedure as in Exanple
cl, a pol yvi ®eEaof aIeteadilpnvdd Mm@ ot Fegctor of the second

reaction apparatus: about 3.0 hours).
EXAMPLE c6

10 An aqueous polyvinyl alcohol solution was prepared
as follows. Into a SUS dissolution tank of 2000 liters,
1656000 parts of pure water and 144000 parts of polyvinyl
alcohol having an average polymerization degree of 1700
and a saponification degree of 98.8 mol%, were put and

15 heated to completely dissolve the polyvinyl alcohol.

As the reactor of the first reaction apparatus, a

tank type closed reactor made of glass and having a
capacity of 2 liters, which had three inlets at a lower
portion of the reactor and one discharge outlet at an

20 upper portion of the reactor (the reactor of the first
reaction apparatus), was made ready. Pure water was
filled into the reactor of the first reaction apparatus,
and the internal temperature was maintained to be 30°C
with stirring (anchor vanes, 400 rpm).

25 Then, the above-mentioned polyvinyl alcohol agueous
solution, 35% hydrochloric acid as an acid catalyst, and

butyl aldehyde (purity: 99.5%) as an aldehyde, were made



EXAMPLE dl An aqueous pol yvinyl al cohol solution as one of the raw
materials was prepared as follows. Into a SUS dissolution tank @5JULY 2006
liters, 9000 parts of pure water 25 and 1000 parts of polyvinyl al cohol
havi ng an average polynerization degree of 1800 and a saponification degree
of 99.1 nol % were put and heated to conpletely dissolve 25 JULY 2006 52

t he pol yvinyl alcohol. Then, the aqueous s®l yvinyl al cohol sol ution was
mai nt ai ned at 500C. A tank type reactor nmade of glass and having a capacity
of 6 liters, rpadyi deddwthkyawsrer fedgfmemhanilewers5ppstiioni pd vhees: anchor
vanes nmade of Teflon (registered trademark) wi th d/ D=0.65), was nade ready.
Three suppl yretabes,sepvihgtakbe assbeftliwe, fwedéngt rackedwbnd ber 86
positions at an upper portion of the reactor. One liter of pure water was
charged, andkglbrtehplraovhe aad 20labdpdbredtat c350¢€. olitethewi th stirring
(stirring rotational speed: 65 rpm, the 10% pol yvinyl al cohol aqueous

sol ution, buegkshdérptéoande20% hydr 8ohl shiec fackd reeceibad ffludsh waes
respective supply tubes. The respective feeding rates were 16.7 m/m n,
1.30 m/mn ¢enaaduouedyntischatokd freni Ay wpbemepoot ivihe ofawhent eri al s

per unit hour: 1.15 liters/hr, V/v-1'0.87). During the feeding, the
stirring rotZepehakr dpbedawarageadesrnyionaitime (hr she63erstoZ0ofpigheni th an
increase of the |liquid surface. 20 During this series of operations, the
internal tefpEpht YFECRASNCARPRSPILEE (bFPQYNG -& raekEESOf t he

Then, the first reaction fluid was fed in the same

procedure as in Example c¢l into eight closed reactors

10 made of glass and having an internal capacity of 10
liters disposed in series as reactors of the second
reaction apparatus (outer temperature: 35°C, stirring
with anchor vanes: 300 rpm), while the reaction fluid was
discharged from an upper portion of the reactors, so that

15 while continuously carrying out the aging reaction in the
second reaction apparatus, the second reaction fluid was
finally discharged from an upper portion of the 8th
reactor of the second reaction apparatus (total of the
respective average retention times in the reactors of the

20 second reaction apparatus: about 2.4 hours).

The second reaction fluid (slurry) discharged from
the second reaction apparatus was stored in a tank of
2000 liters. Then, an agqueous sodium hydroxide solution
was added to the slurry to adjust the pH to 8.

25 Thereafter, in the same procedure as in Example cl, a

polyvinylbutyral resin was obtained.



reactor and maintained at 300C. Wen the total anmbunt fed into the reactor
becane 4 liters (the total liquid amount including the prelim n25iJULY 2006
charged 20% 25 hydrochloric acid: 5 liters), feeding of the raw materials
was stopped. In this state, the acetalification reaction was continued for
one hour. 25 JULY 2006 53 Upon expiration of one hour, warm water was
circulated into the jacket to heat the rgactor, and the internal
tenperature was nmai ntained at 550C. In this state, the stirring rotational
speed was r aCOMBPARAGIVEZGXAYPLEOClpm 5 and mai ntained for two hours. Thus, a
pol yvi nyl acetal (slurry) was obtained. Then, an aqueous sodi um hydroxi de
sol ution was addéd gltassadjassttarhéiepHno & iAfteamecloalapsy ity raforhs
tenperature, this slurry was dehydrated by a centrifugal 10 separator to a
wat er cont enfliscfr45%viright vews dilmifled lyy Exam@dd tcilodpusf wiktcdr hias ane anount
of 10 tinmes to the resin component, and washed with water by stirring for
30 minutes. ifHies eperatlicvrerobodétiydr aifi ¢heandawishi. nyas madenateadyivas
repeated three tinmes, and the obtained slurry 15 was dehydrated agai n and
then driet té Gt modvyayiwyilt @lcedwde epuesiupy ispliusuopr al3 Ste sividr ddérler itche
tenperature of water used for washing with water, was 250C i n each case.
The specifi c asudf aod dudylgddahyide werghmagle teadyr exiderpEnmgdy aneasur ed by
means of automatic porosineter 20 autopore |V500, manufactured by Shimadzu
Cor por ati on, cRaslition e thse feasiagt a8PUEsE dmtel dhsntr9astiofe Dadsin as

unit hour would be the same ratio as in Example cl, i.e.
6000 g, 200 g and 440 g, respectively. In a state where
10 the stirring vanes Qf the reactor were rotated, the three
types of raw materials were simultaneously added
batchwise from separate inlets at an upper portion of the
reactor. Upon expiration of 1.8 minutes, the mixture was
quickly transferred to a separate aging tank made of
15 glass and having an internal capacity of 15 liters
batchwise. An aging reaction was carried out by
maintaining at 40°C for 2.7 hours with stirring (anchor
vanes: 400 rpm). Thereafter, in accordance with the
procedure as in Example cl, a polyvinylbutyral resin was
20 obtained.
EXAMPLE dl
An aqueous polyvinyl alcohol solution as one of the
raw materials was prepared as follows. Into a SUS
dissolution tank of 15 liters, 9000 parts of pure water
25 and 1000 parts of polyvinyl alcohol having an average
polymerization degree of 1800 and a saponification degree

of 99.1 mol%, were put and heated to completely dissolve



measured by an I CP em ssion el enental analysis, was 11 PPM 25 The results
of the butyralization degree of the obtained polyvinylbutyral rQ§iJuL2006
specific surface area of the resin powder neasured by the porosineter, the
25 JULY 2006 54 particle size and the anount of sodiumin the resin
measured by I CP, are summarized in Table 4. EXAMPLE d2 The operation was
carried out under the sane 5 conditions agyin Exanple dl except that the
internal tenperature of the reactor was changed to 250C, and 1 liter of 1%
hydrochl ori c t&el @odgsripidl ialiceddll.y changedhei atjoebbe peagt-anylEXAMPLE d3 10
In Exanple dl, the operation was carried out by adjusting the feeding rates
of the pol yvianyohallcgmdlut iagueeiss ealrntddiemd kg Wedalehyde and 20%
hydrochloric acid to be 9.8 mM/mn, 0.77 mM/mn and 0.64 m/mn (the vol une

of the raw materimltarfled s teudtdoOuiadd. &F dides Sddd ,hading/a' -' | . d9)
EXAMPLE d4 In Exanple dl, the operation was carried out by using

t hr ee- bl aded cajpetilrac lo fvan s He/ -G rad)i ] wirdh wins tpaddirey wesrgsar(iddnD=0. 60)
as stirring vanes. 20 EXAMPLE d5 I n Exanple dl, the operation was carried
out by usingsairarifid yemesecacrahamdearefs gleaks cahdrdahomy(rsegicappacdy of 6
liters, which was provided with a stirring
trademark) with d/D=0.65), was made ready. Three supply
tubes serving also as baffles, were attached from three
positions at an upper portion of the reactor. One liter
of pure water was charged, and the temperature was
10 adjusted at 35°C. Then, with stirring (stirring
rotational speed: 65 rpm), the 10% polyvinyl alcohol
aqueous solution, butylaldehyde and 20% hydrochloric acid
were fed from the respective supply tubes. The
respective feeding rates were 16.7 ml/min, 1.30 ml/min
15 and 1.09 ml/min (the feeding volumes of the raw materials
per unit hour: 1.15 liters/hr, V/v=0.87). During the
feeding, the stirring rotational speed was gradually
raised (from 65 to 120 rpm) with an increase of the
liquid surface.
20 During this series of operations, the internal
temperature was controlled by using a jacket of the
reactor and maintained at 30°C. When the total amount
fed into the reactor became 4 liters (the total liquid
amount including the preliminarily charged 20%
25 hydrochloric acid: 5 liters), feeding of the raw

materials was stopped. In this state, the

acetalification reaction was continued for one hour.



mechani smat a | ower portion of the reactor (stirring 25 vanes: anchor vanes
made of Teflon (registered trademark) wth d/D=0.65). 26 JULY 2G3uL562006
EXAMPLE d6 An aqueous pol yvinyl al cohol solution as one of the raw
materials was prepared as follows. Into a SUS dissolution tank of 2 m3 ,
900000 parts of pure water and 5 100000 parts of polyvinyl alcohol having an
average polynerization degree of 1800 angsa saponification degree of 99.0
nol % were put and heated to conpletely dissolve the polyvinyl alcohol.

Then, the m xigsre &vgs i ol e bnathABOC.wahfn Avd K wapec 1 eagiffednavi ng a
capacity of 1 m3 (glass lining on the inner surface) which was provided

with a stirridie eehaiany sid Mddy tedessadior blamt vaoesntéd=0. 55),
manuf actured by Sum tono Heavy Industries, Ltd., and coated with Tefl on
(registered tiagaimitgne Was kmiradeideadt F5am t hhee hiesiddaers ahean upper
portion of the reactor, three supply tubes serving also as baffles, were
attached. 15Gdidreirsy ot il edpadd v rgeitkedntl o e ¢ etger 40 Utgm Was

adj usted at 320C. Then, with stirring (stirring rotational speed: 50 20
rpm powes peindimdimad it Fe0. théd KW, ahli@% ap@lojwiiylylalcedladl aqueous
sol ution, butyl al dehyde and 35% hydrochloric acid were fed fromthe
respecti ve sulurrtiubess o imspecti ve feeding rates were 100 liters/hr,
7.7 liters/hr and 3.1 liters/hr, respectively (the total 25 volune fed per
unit hour: 110. 8 Thérer sdiraqikous ' sddBop hydroxide solution was added
to adjust the pH to 9. After cooling to room
temperature, this slurry was dehydrated by a centrifugal
10 separator to a water content of 45% and then diluted by
an addition of water in an amount of 10 times to the
resin component, and washed with water by stirring for 30
minutes. This operation of dehydration and washing with
water was repeated three times, and the obtained slurry
15 was dehydrated again and then dried to obtain a white
powdery polyvinylbutyral resin. Here, the temperature of
water used for washing with water, was 25°C in each case.
The specific surface area per unit weight of the
resin powder measured by means of automatic porosimeter
20 autopore IV500, manufactured by Shimadzu Corporation, was
3.3 m?/g.
The content of sodium element in the resin as
measured by an ICP emission elemental analysis, was 11
ppm.
25 The results of the butyralization degree of the

obtained polyvinylbutyral resin, the specific surface

area of the resin powder measured by the porosimeter, the



During the feeding, the stirring rotational speed was gradually raised
(from50 to 60 rpm power per unit 25 JULY 2006 56 vol une at ter25iJhiv 20060f
feeding of the raw materials: Pv=0.14 kWm3 ) , as the liquid |evel
increased. During this period, the internal tenperature was controlled at
320C by cooling with water through the jacket of the 5 reactor. Wen the
total amount of the liquid in the reactofgreached 900 liters, feeding of
the raw materials was stopped. In this state, the acetalization reaction
was conti nuegatatichreshaer andhehe theunnt efnabdienpénatlee rekinhe react or
was 10 raised to 550C and mai ntained for two hours to carry out the aging
reaction. Thmeasarpdl pvi o¢PPacetal sGehmariypdwada Tebllei ded. Thereafter, in the
sanme procedure as in Exanple dl, a polyvinylacetal powder was prepared.
COVPARATI VE EXANPLE db 15 A gl ass reactor having an internal capacity of 2
liters, which was simlar to Exanple dl but which had no inlet at a | ower
portion of the raaet operadd omdes eady.iedAol@Yopalepvithd saneohol aqueous

sol ution, butyl al dehyde and 20% hydrochl oric acid were nade ready under
such a 205 corndntiicnohbatst e @wempilse fHédexkntptt hdateatorinpernadit time
woul d be the substantially the sane ratio as in Exanple dl, i.e. 900 g, 68
g and 59 g, respectituekyofl thearstaterwwesechhegetl toi 2§°Canesndofl t he
reactor were rotated, the three types of raw naterials were added 25

si nmul t aneously terowfsépahatzochllerscancad wppeprpditioaridfy chergesct or.

Upon expiration of one hour, the inner
into the reactor.

EXAMPLE d3
10 In Example dl, the operation was carried out by
adjusting the feeding rates of the polyvinyl alcohol
aqueous solution, butylaldehyde and 20% hydrochloric acid
to be 9.8 ml/min, 0.77 ml/min and 0.64 ml/min (the volume
of the raw materials fed per unit hour: 0.67 liters/hr,
15 V/v=1.49).
EXAMPLE d4
In Example dl, the operation was carried out by
using three-bladed sweptback vanes (d/D=0.64) and medium
paddle vanes (d/D=0.60) as stirring vanes.
20 EXAMPLE d5
In Example dl, the operation was carried out by
using a tank type reactor made of glass and having a
capacity of 6 liters, which was provided with a stirring
mechanism at a lower portion of the reactor (stirring
25 vanes: anchor vanes made of Teflon (registered trademark)

with d/D=0.65).



tenperature was raised to 550C and mai ntained for two 25 JULY 2006 57 hours
to carry out an aging reaction. Thereafter, in accordance w th R2BgJULY 2006
procedure in Exanple dl, a polyvinylbutyral resin powder was finally
obt ai ned. COVPARATI VE EXAMPLE d2 5 In Exanple dl, the operation was carried
out without prelimnarily charging pure water into the reactor.

| medi ately after feeding the polyvinyl agohol aqueous sol ution,

but yl al dehyde and 20% hydrochloric acid, white blocks of a resin were
fornmed at thexhwPrLBmi6f the 10 reactor, and the inlets of the raw materials
were cl ogged. | NDUSTRI AL APPLI CABI LI TY According to the present invention,
it is possible Bo pgoeods aopegvinylpellywholl scdtdlionesisn gpewddr tevi ng a

15 specific surface area of froml1l.5 to 3.5 n2/g, which has a very | ow
content of arawtmbhteompbdeewbsspckpasednaal Kalllowset alntodat 8US i s excel | ent
in transparency, noisture resistance and electrical insulating properties
and wher ebydstiokiingonotahk pifoduntj of0@qUd ppent s suf hpaset iete20andact or or
piping is scarce. Further, the present invention provides a process whereby
t he aboves medDO6A@dppukyvliybblvyrallr eSicehofl hhvghggeal averege be
continuously produced constantly over a long period of tinme by a production
equi pnent snebllgme2izahannbdkgrecor by} 8aR evdnenisepbnpifodadtiioon deguicgenent
having freeness in design or installation site increased, while suppressing
deposi tion obft R8.Qolplpnyvaret altr egdnheated to completely dissolve

the polyvinyl alcohol. Then, the mixture was maintained
at 45°cC.

10 A tank type reactor having a capacity of 1 m?

{(glass
lining on the inner surface) which was provided with a
stirring mechanism (stirring vanes: max blend vanes
(d/D=0.55), manufactured by Sumitomo Heavy Industries,
Ltd., and coated with Teflon (registered trademark)) was

15 made ready. From three positions at an upper portion of
the reactor, three supply tubes serving also as baffles,
were attached. 150 liters of pure water was charged, and
the temperature was adjusted at 32°C.

Then, with stirring (stirring rotational speed: 50

20 rpm, power per unit volume Pv=0.14 kWw/m®), a 10%
polyvinyl alcohol agueous solution, butylaldehyde and 35%
hydrochloric acid were fed from the respective supply

tubes. The respective feeding rates were 100 liters/hr,

7.7 liters/hr and 3.1 liters/hr, respectively (the total
25 volume fed per unit hour: 110.8 liters/hr, V/v=1.35).

During the feeding, the stirring rotational speed was

gradually raised (from 50 to 60 rpm, power per unit
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volume at termination of feeding of the raw materials:
Pv=0.14 kW/m?), as the liquid level increased. During
this period, the internal temperature was controlled at
32°C by cooling with water through the jacket of the

5 reactor. When the total amount of the liquid in the
reactor reached 900 liters, feeding of the raw materials
was stopped. In this state, the acetalization reaction
was continued for one hour.

Then, the internal temperature of the reactor was

10 raised to 55°C and maintained for two hours to carry out
the aging reaction. Thus, a polyvinylacetal (slurry) was
obtained. Thereafter, in the same procedure as in
Example dl1, a polyvinylacetal powder was prepared.
COMPARATIVE EXAMPLE dl

15 A glass reactor having an internal capacity of 2
liters, which was similar to Example dl but which had no
inlet at a lower portion of the reactor, was made ready.
A 10% polyvinyl alcohol aqueous solution, butylaldehyde
and 20% hydrochloric acid were made ready under such a

20 condition that the amounts fed into the reactor per unit
time would be the substantially the same ratio as in
Example dl, i.e. 900 g, 68 g and 59 g, respectively. 1In
a state where the stirring vanes of the reactor were
rotated, the three types of raw materials were added

25 simultaneously from separate inlets at an upper portion
of the reactor. Upon expiration of one hour, the inner

temperature was raised to 55°C and maintained for two
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accordance with the procedure in Example dl, a
polyvinylbutyral resin powder was finally obtained.
COMPARATIVE EXAMPLE d2

5 In Example dl, the operation was carried out without
preliminarily charging pure water into the reactor.
Immediately after feeding the polyvinyl alcohol aqueous
solution, butylaldehyde and 20% hydrochloric acid, white
blocks of a resin were formed at the bottom of the

10 reactor, and the inlets of the raw materials were
clogged.

INDUSTRIAL APPLICABILITY

According to the present invention, it 1s possible

to provide a porous polyvinylacetal resin powder having a
15 specific surface area of from 1.5 to 3.5 m?/g, which has

a very low content of a metal component such as an alkali

metal and thus 1is excellent in transparency, moisture

resistance and electrical insulating properties and

whereby sticking to the production equipment such as the
20 reactor or piping is scarce.

Further, the present invention provides a process
whereby the above-mentioned polyvinylbutyral resin of
high quality can be continuously produced constantly over
a long period of time by a production equipment smaller

25 than before or by an economical production equipment
having freeness in design or installation site increased,

while suppressing deposition of the polyvinylacetal resin
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on the reactor, the piping or the like.



m V)
>._ O ©
To Om
=8Ys55%5
Cﬁ.\M_144m
AM 40H0
m\AWUA._rI
— 0 1 -
A< < o
< <1<
—~~ P
A A I A
" o
40.% !
™ i—_ =
EcD ...
~ © |
mo.J(\ﬂl4~
o1l T —_
WOO_m1¢
o I
m 1 >
I<«0 ' ~
s O_H
Ooc..o l
mc~ o —~
J— —_—
P TR
@) | Q-
)_lol))
O)OmDa¢
| - Wu
cE o gl
(&) —~ = 0O
— o@w o
p@dJMmm
No_ "T >
— HdO.I
ES_.T - o
M_ N
< < ©
o~E1 <«
ts s 2
e o ~
o S5O L ©
P o3
L4W1V
-
H¢%H4_4
— OO~@@
> L <
o NeoYe
O | <
« 1l dA>0
— I 1
>mii4H0
EopL. 3
<_Z2o 1T

. ©
[T
<<
! <€ —
_ 1l =
Zo0
O ~—
O_n
<
<
< TO
¥ 33
N ———)
i< (wdd) utsax
A 8TT 8L T ST 6T € LS S¥ 0z oYl UT Wntpos
n~n ©r JO Junoury
O.Im 8°' 7 v'Z T 7°1 £ ) ) ’ : (urrt)
ruW@L T 1 £ T E°T €T ozTS oToTaIRd
o
. . . . . . . . . (wd/6)
H@P@W TZ°0 6T A 9T 9T ST ST 9T 9T AyTsusp j{ng
¥V« (B/pu)
| B0, | L0 LT 0°¢€ 8°¢C 8¢ 0°€ L'z §°¢C 9°¢ esIe SdRyINS
oo 1 oTJTOo9dsg
O\Alel AWQHOEV
T Topmod UTSOI
m _mwi 69 99 89 LY L9 89 99 69 89 sy3a Jo so1Bop
=) % .o uorTjierZITRIAING
5D ._ T (g Tow) I03DeSIX
~ a2yl Jo 319T3no
°o e (o ebIeyosIp
oA A 67 S€ €7 LE G€ 6¢ Se 6T 17 |°y3 e 3onpoad
N uoTaDeax
o< L
< .- { oyl jo ooxbep
<+ o~ Oo uoTjlezZITRIAING
E ogr O Te g®e Le ge Ge e e ze Te
= 0 xsr - duto) *XHq
~15° T oTaes
T
SYrg
\@4 1
>T'©
—< O
T << = !




0 v ol
Y200p

(hr)

of 68 69 65

28300

~J 4 25 JULY

*UOT]0®SI UYdjledq oYl JO 9SNLOS( PoOINsSesw JON :xxx

‘pebboTo sem Hutdtd moTJIsao U] se ‘paddois sem uoljerado SYL ¢y«
‘uoTioeex ayjl bBuTtanp uorleIsusb jesy AQ DoLf 031 pesesadoul sanjersdwuel oYL o«

Vol une of the
Aver age
reactors of the

4) 0 04

7T

LOT

0Tc

X X ¥

cL

L9

09

S99

61

LE

6¢

89

(Bb) butpss3y Jo sanoy
G Jo uoTjexTdxe uodn
3Tsodsp Jo 3ybiom

4-1 ti) (

-}

0ct

0c

LT

LET

6¢C

0c

TT

8T

€T

aT

ST

8T

(wdd) utssx syl
Ul unIpos JO Jjunouy

2.02.13.02.4 2.7
t hle ir gactior

la

(url)
IojsweIp STOoTI3Ied

c4 c5 c6 cl

~Ar,

(6/,u) eoxe
opeIaIns DIITOadS

Each vol une 15 15 15 15 50 10 15

EQ(0 a4 -1~ 0 1 ~;
paratus (liters)

~|
c3

Caix

time (mn) Nunber of

0)

99

89

89

L9

ZL

89

ZL

1L

TL

TL

69

0L

(gTow) Iopmod
ursal syl Jo ooixbop
uoTjezITeIAINY

ge outlptio

v

44 ~) a) W4-4 E ~j

c2

~]

pq ro Al
cl
0.5 2 15
3.6 1.8
di schar

entign tines 2.7/ 4.1

ro u 4j
-ffi

n
8
t

e

8¢

LY

N7

€S

£9

va

19

19

19

09

Zs

85

(g TOu)
J03D®SI SY3l JO
31973n0 =bIPUDSTIP °2Uj
J® PINTI UOT3IDEDX
2Yy3 Jo o91bop
uoTjezZITRIAINYG

H>1 ~I
S
reactio

1

43

A3

*LE
03
(43

0§

0¢

37

374

LE

A3

¢

ce

(Do) xO030®SI 9UY3 JO
sanjeIsdus] [eUIS]IUT

aver hge ré

-r4 0

09

9¢

€T

0ct

0ct

09

074

0vc

0ct

09

09

(uTur)
I030eaI 8Y3l UT SWT3
uoIjus3aI obersavy

second reacti on apparat us

f

u ~)
(0]

vd

£q

48!

1q

89

L9

9q

Sq

A

£q

45!

19

‘xXyg -duio)d

X

0 a)
HOMro-~4 ~J 0 -

of the first

retention 1.8 2.7 1.3 2.7

< -]
2006 61 Table 3 Ex. Conp. Ex.
3332181

a) q)
Butyralizati on|'Qdedgee| atdth

(liters) Tot al
69 68 68 68

~4 a) (D >1 -,
react or

Z 9TdeL




the second reaction apparatus (nol% Anount of sodiumin the resin 13 11
17 12 17 9 123 (ppm | | 1 25 JULY 2006 62 Table 4 Ex. Conp. BEgs Juily gébed3
d4 d5 d6 di d2 Butyralization degree of the 72 71 72 72 72 72 68 resin
powder (nol% Specific surface area (n2/g) 3 .3 3.2 3.1 3.33.13.40.7
Particle size 1.0 1.0 1.0 1.1 1.0 0.9 5.0 (Pm Anmount of sodiumin the
resin 9 7 11 10 15 13 109 (ppm | | No pgider was obtained. 25 JULY 2006
63 CLAIMS 1. A polyvinylacetal resin characterized in that it is obtained
by reacting pabyei syl al cohol and an al dehyde in the presence of an acid
catalyst, apd it has an 5 acetalization degree of at least 60 | % and a
specific EX. Comp .
Ex.
cl | c2 | e3 | c4 | 5 c6 cl

Volume of the
reactor of the
first reaction 0.5 2 15
apparatus
(liters)

Average retention
time (min)

Number of
reactors of the
second reaction
apparatus

Each volume
(liters)

Total of average
retention times 2.7 14.112.0]2.713.01|2.4 2.7
(hr)
Butyralization
degree at the
discharge outlet
of the reactor of 68 69 65 69 68 68 68
the second
reaction
apparatus (mol%)
Amount of sodium
in the resin 13 11 17 12 17 9 123
(ppm)

15 15 15 15 50 10 15




2 surface area of from1.50 to 3.50 m/g. 2. The resin according to Claima1,
which has a bulk 3 density of from0.12 to 0.19 g/ CM 3. The resi28 JAldo2fiéng
to Caim1l or 2, which has an 10 average particle dianeter of fromO0.5 to
2.5 ~im 4. The resin according to Claiml1, 2 or 3, which has a netal
content of at nost 80 ppm 5. A process for producing a polyvinyl acet al
resin, characterized by feeding a reactigpn fluid containing 15 pol yvi nyl

al cohol, an al dehyde and an acid catalyst into a first reactor, to carry
out an acet altskdid an reaction, discharging the reaction fluid wherein the

acetalizati ¢ rl%grnn has- rn::r-hnrl fromi10 to 60 ol O/,L andfeeding-the sane
into a second reactor to carryLout a fu t heBX20_reaction t o HMRy e
acetal i zati dn_degree of pol yvi 8 gc€all 88 atdtensd>6b ol % 8. Thé2process
for produci nPuetydydatidacetdl regin according o G gaimb5, wherein tlpe
first reactdrddgxree of ated reac&%r P, Vi di? Mi? ;| ,Z%I [ringl mechani sm |25 7.
The process |fydsial GiHdd a pqgl yvi > esfn cbrifing ©8 clarm % or
6, wherein tihg,d@action terrperatque injthe firstjreactor ijs wthin a fange
of 25 JULY 2Q§§$§§%Eé'éﬂ9 H 60 ¢ 8 (A process[for—producig =
pol y-vi nyl aqe a ¥ char ac3 eBi|z2d H);B conpr.i3s| 3g 1st 8pg pfOcony i nuowsl y
feedi ng polly e@"' HL' 'gf)*m' af—al-dehyderand—an—aeci-d—eatalyst—inteo

’Particle size’

1.0(1.0]11.0(1.212.0]0.9 5.0 -

(pm)

Amount of sodium

in the resin 9 7 11 10 15 13 109 -

(ppm)

*: No powder was obtained.



5 a cl osed
cont i nuousl
degree of p
t he cl osed
steps of fu
di schar ged
the acetali
subj ecting
dehydrati on

resin, charactepigedyhyn

reactor, to
retention

reactor, to carry out an acetalization reaction, and

y discharging a reaction product wherein the acetali zgf Wy 2006
ol y-vinyl acetal forned, has reached at |east 10 nol % out from

reactor. 9. The process according to Caim8, which conpri

ses 10

rther aging and reacting the reaction product continuously

out fromthe closed reactor, ip,a separate reactor, and after
zation degree of poly-vinylacetal has reached at |east 60%

this polyvinylacetal to negtzfkgzati on, washing with water, 15
and drying. 10. A process Tor producing a poly-vinylacetal

_ ra _ BbiRdousky iar chatacrehtierd ¥ of @@ditng ta 1 g eacti on
fluid containing polyvinyl al cohol, an al dehyde and an acid catal yst

into a

GREEY nedl LN r%QC%G.?ltgaPo_Z_L 19111 AGIHRN. =5 tHhatalidadaeriage
ul

time of the reaction f

in the reactor would be at |east 30

m nutes, andtgenbiredensky of annRNid daeRlivyt , diageharginag e reaction fluid
acetal i zation degree has reached at least 10 nol % and | ess than
65 mol % s 25a0utafiienttibe Raier oflht TResRr Goes® 1aCcIHiangdee i@iad m 10,
reaction fluid continuously or intermttently discharged 25

wherein the

wherein the
JULY 2006
reactor, to

6319tk ckr aelh® £ @GO, 5igS tunt.lker o ggcted in a separate
bring the acetalization degree of polyvinylacetal to at

| east

65% 12. A praceshef gesphoduciordiagp@boyilayaget ahiceshas adbtlikch conpri ses

reacting po

10

15

20

25

| yvi nyl al cohol and an )
density of from 0.12 to 0.19 g/cm .

3. The resin according to Claim 1 or 2, which has an
average particle diameter of from 0.5 to 2.5 pm.

4. The resin according to Claim 1, 2 or 3, which has a
metal content of at most 80 ppm.

5. A process for producing a polyvinylacetal resin,
characterized by feeding a reaction fluid containing
polyvinyl alcohol, an aldehyde and an acid catalyst into
a first reactor, to carry out an acetalization reaction,
discharging the reaction fluid wherein the acetalization
degree has reached from 10 to 60 mol%, and feeding the
same into a second reactor to carry out a further
reaction to bring the acetalization degree of
polyvinylacetal to at least 65 mol%.

6. The process for producing a polyvinylacetal resin
according to Claim 5, wherein the first reactor is a
closed reactor provided with a stirring mechanism.

7. The process for producing a polyvinylacetal resin
according to Claim 5 or 6, wherein the reaction

temperature in the first reactor is within a range of



al dehyde in the presence of an acid catalyst, characterized by feeding
pol yvi nyl al cohol, an al dehyde and an acid catalyst into a react2grJury 2006
first reaction apparatus to carry out an acetalization reaction, 10
di scharging a first reaction fluid wherein the acetalization degree has
reached at least 10 nol % from the reactor of the first reaction apparatus,
and then feeding this first reaction flugg into a second reaction
apparatus having one reactor or two or nore reactors 15 connected in se
to carry out @mdacand goceaction to bring the acetalization degree to
| east 60 nol % 13. The process according to Caim 12, wherein the aver
retention time ofa Hhedeeectfiodn gdadut iiny theolnedctAracfcdine-ddingt reaction
apparatus is at least 1 20 mnute. 14. The process according to Caim
13, wherein tdmirdcdierli A Wie comraga netag o idar itfudliel ¥ epsdd ity
in the reactors of the second reaction apparatus satisfies the foll ow
formul a: 25 pa1VBInwiheredHid t eiralalddmele oind eactayisd ada td18,Stecioth
reaction apparatus is N (nunber), Vi is the volune (liters) of the 25
2006 66 B-th racidd rdaddw Sescorthrmwacdiu st liszatidp weactidreger of

from1l to N,

EVi is the total of the volunmes of the respective reactor

ri es
at
age

12 or
fluid

ng
JULY

s of

t he second r eany icamtappanailys , disvhdgding ke mamitorpesratidt twherddn t er s/ hr)
5 of the first reaction fluid flowng into the second reaction apparat

10

15

20

25

the acetalization degree of polyvinylacetal formed, has
reached at least 10 mol%, out from the closed reactor.

9. The process according to Claim 8, which comprises
steps of further aging and reacting the reaction product
continuously discharged out from the closed reactor, in a
separate reactor, and after the acetalization degree of
polyvinylacetal has reached at least 60%, subjecting this
polyvinylacetal to neutralization, washing with water,
dehydration and drying.

10. A process for producing a polyvinylacetal resin,
characterized by continuously or intermittently feeding a
reaction fluid containing polyvinyl alcohol, an aldehyde
and an acid catalyst into a reactor, to carry out an
acetalization reaction, so that the average retention
time of the reaction fluid in the reactor would be at
least 30 minutes, and continuously or intermittently
discharging the reaction fluid wherein the acetalization
degree has reached at least 10 mol% and less than 65 mol%,
out from the reactor.

11. The process according to Claim 10, wherein the

reaction fluid continuously or intermittently discharged

us.



15. A process for producing a polyvinylacetal resin, which conprises
reacting polyvinyl alcohol and an al dehyde in the presence of aR5dbL¥ 2006
catal yst, 10 characterized by conprising steps of prelimnarily charging
wat er or an aqueous sol ution having an acid catalyst dissolved therein into
a reactor, then feeding polyvinyl alcohol, an al dehyde and an aci d catal yst
to the reactor, then stopping the feedirgp of the raw 15 materials, and then
carrying out an acetalization reaction and an aging reaction in the reactor
to bring theubcérehithei vaadegreelsf fporhernykaceedl inoaasepbaagete 60 nol %
16. The process according to Caim 15, wherein the volune 20 of the water
or the aqueousasbbutibp huvhagthe acktalsastligst ddpssel ¢&d t herein,
prelimnarily charged into_ the reactor, and the volunme per unit time of the
pol yvi nyl aleehvwvinyhecatrdéhydeatindetnt GBkd catalyst, fed into the
reactor, satisfy the following formula: 25 V/v>0.5 where_V is the vol une
(liters) of ihe haprecesst her nyodvasngohupPPbrivhaviagesnlatedisat al yst
di ssol ved 25 JULY 2006 67 therein, prelininarilg charged into the reactor,
and v is 5thehighusempsisani rearkeng| Pee¥y¥iny) aficehelpahgvienyl al cohol ,
t he al dehyde and the acid catalyst, fed into the reactor.
aldehyde in the presence of an acid catalyst,
characterized by feeding polyvinyl alcohol, an aldehyde
and an acid catalyst into a reactor of a first reaction
apparatus to carry out an acetalization reaction,
10 discharging a first reaction fluid wherein the
acetalization degree has reached at least 10 mol% from
the reactor of the first reaction apparatus, and then
feeding this first reaction fluid into a second reaction
apparatus having one reactor or two or more reactors
15 connected in series to carry out aging and a reaction to
bring the acetalization degree to at least 60 mol%.
13. The process according to Claim 12, wherein the
average retention time of the reaction fluid in the
reactor of the first reaction apparatus is at least 1
20 minute.
14. The process according to Claim 12 or 13, wherein the
total of the average retention times of the reaction
fluid in the reactors of the second reaction apparatus
satisfies the following formula:
25 oVi/Q>1

where the total number of reactors of the second reaction

apparatus is N (number), Vi is the volume (liters) of the
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25
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i-th reactor in the second reaction apparatus, i is an
integer of from 1 to N, Vi is the total of the volumes
of the respective reactors of the second reaction
apparatus, and Q is the amount per unit time (liters/hr)
of the first reaction fluid flowing into the second
reaction apparatus.
15. A process for producing a polyvinylacetal resin,
which comprises reacting polyvinyl alcohol and an
aldehyde in the presence of an acid catalyst,
characterized by comprising steps of preliminarily
charging water or an agueous solution having an acid
catalyst dissolved therein into a reactor, then feeding
polyvinyl alcohol, an aldehyde and an acid catalyst to
the reactor, then stopping the feeding of the raw
materials, and then carrying out an acetalization
reaction and an aging reaction in the reactor to bring
the acetalization degree of polyvinylacetal to at least
60 mol%.
16. The process according to Claim 15, wherein the volume
of the water or the agueous solution having an acid
catalyst dissolved therein, preliminarily charged into
the reactor, and the volume per unit time of the
polyvinyl alcohol, the aldehyde and the acid catalyst,
fed into the reactor, satisfy the following formula:

V/v20.5
where V is the volume (liters) of the water or the

aqueous solution having an acid catalyst dissolved
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therein, preliminarily charged into the reactor, and v is
the volume per unit time (liters/hr) of the polyvinyl
alcohol, the aldehyde and the acid catalyst, fed into the

reactor.





