1 DESCRI PTI ON POLYVI NYLACETAL RESI N AND PROCESS FOR | TS PRODUCTI ON

TECHNI CAL FI ELD The present invention relates to a porous 5 pol yvinyl acet al
resi’n whi ch has a |l ow content of a netal conponent such as an al kali netal
and which is excellent in transparency, noisture resistance, electrical
isnsul ating properties, etc. and has a |arge specific surface area, and a
novel process for its production. 10 BACKGROUND ART Pol yvi nyl acetal resins
are *wi dely used for various coating mat eri al s, adhesi ves, binders and

nol ded products. Heretofore, for t@%gggﬁgﬁ&ﬂpn of a polyvinylacetal

resin, it has been common to enpl oy S which conprises reacting

pol yvinyl al cohghr apriraliacliehYe ki@ SRUERLS SOk UTHNPLORbRATBesence

of an acid cata zing the resulftThg resin slurry o

pol yvi nyl ace&@cggﬁ%ﬂ‘ wireh pan al kali, followed by dehydration, washing and

t hen drying the 20 formof a powder. Further, it is common

to employ a proaens oMidh R/t AU R W idhdlodl] Conol and an

al dehyde in an aqueous solution in the presence of an acid catalyst till

the desired Longhiagababiczal reidegmien Has0Re 1! r e e
obt ai ned res?ﬁ g#&r?? w th 25 a% al kal i, fgl?bmgﬁpgyn§§ﬁ§d?gi%Bﬁ?“%géhing

and then drybRgcheneblalch bk bh bh&aflar Meehia apevliich NS 1G%e, an
al kali neutralizing agent such as 2

in transparency, moisture resistance, electrical

insulating properties, etc. and has a large specific

surface area, and a novel process for its production.

io0 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 agqueous 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




sodi um hydroxi de used for neutralization, will react wwth the acid
catalyst to forma netal salt. Such a netal salt, an unreacted al kal
neutral i zi ng agent and an unreacted acid catalyst (hereinafter referred to
as metal 5 conponents) will be taken into particles of the polyvinylacetal
resin or will deposit on the surface of particles of the resin. Such netal
(al kali) conponents may be renoved to sogf extent by repeating washing
with water, but usually, it is difficult 0 renove netal 10 conponents

taken into packichesyolbhd Galdy sAuTeiRl: COTHORSN, T GINLGIN Jhg,

resin, such as an Kal to I nmpai'r

the pol yvi nykpeehal: o %%Jtraly%ttchzoasfotr?@ LS Aspareney., S{IBhsraufngtETS' stance,

el ectrical insulating propérties, 15 etc. thus brings about a probl em

from the vi ewaeint anOhinra® eRdugtkaqyaly Ietwer%qa%'n@l et AR i cation to

a nol ded product for which a high level of transparéency or noisture

resistance i gnirediitedd s d @ada 13dNeSne 9l £ 1@l Gt re dTRIL H Al dar
whi ch electrical insulating 20 properties are required. Thus, an

i mprovement smpbe@witisgd wil 1t BeS th@EReahto Pa@tdei &0 o0l such a quality
probl em of the transparency, noisture resistance, electrical insulating

properties, gblyviayledddylatresdhkald wildr idepsAroRes dlhe RAueReen frade
fromthe 25 viewpoint of the reaction schene or the production nethod. For

exanpl e, theparaielasnetfhatheofreaddi.ngsash mkkylenelrxide wbepohbAts

predeterm ned acetalization 3 degree has been reached, to let it reacted

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

10 components taken inteo 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 registance i1s 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
guality 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



remai ning acid catalyst to termnate the acetalization reaction (e.g.

JP- A-4-55404), a nethod of carrying out the acetalization reaction and
precipitation with 5 vigorous stirring (e.g. JP-A-11-349629), a nethod of
enpl oying a | oop-shaped reactor (e.g. JP-A-5-59117), a nethod of enploying
a reactor having a flat snooth surface (e.g. JP-A-4-275310), a method of
enpl oying a reactor nmade of a corrosion-gesistant material (e.g. JP 10
A-5-140216), a method of neutralizing the’reaction product slurry while

appl yi ng ul t&é@ﬁ@échgkbbéého.@eéghgd, ltl.B' Ase: %%%)eﬁgg? ?vci)‘ifﬁ *E?@ of

t
precipitating e reaction product slurry in a po rm followed by
puri ficati on-ofy; g} A6t {agg%af{isei%i%,ge- S0 1812000 $A45Qkocdd BULLRE, the

pol yvi nyl acetal resin o adhere various materials suc

netal s, plastbgsc@bn 9bags, se0f-uDs5u84P" OdUREABAl BraBakRgYsl bak scal e,
it tends to stick to the interior of the reactor or pipings, which tends

to cause a S@héoaéeESQBBhﬁiban@QEEEanQpMVEBeéiE@h&EEBﬁ'Q&Eﬁr§| resin
synt hesi zed by a conventional process, it has not been sufficient to

renove a gret gk g6esneneRtiriringhecr gsi ppby-1ashiunga9andaamepbbyvicdy! acet al
resin which is excellent in renovability of a netal conponent by washing

and whi ch hasmplb9ihg5ac0BbpREhaped Behakogonpogenyr-ang-gopnagesa for its
production, have been desired. Further, a production process free from
sticking in mbehbdt efi emplbytihg aeaehoro4 hatripgpengiathamobedn desired.
The present inventors have conducted a research and devel opment to neet
w th such surface (e.g. JP-A-4-275310), a method of employing 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
remove 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




demands, and as a result, have found a pol yvinylacetal resin which is
excellent in the renovability by washing 5 of an al kali netal conponent
such as sodiumremaining in the resin and which scarcely sticks to the
production equi pment such as a reactor or pipings and has a |low content
of a metal component, and a process for its production. The present

I nvention has been acconplished 10 on the4ba5|s of these discoveries.

DI SCLOSURE OF THE | NVENTI ON The present invention is characterized by
having the fol b@pnlagsgl $bS berAdRRLYEAY 266t ?kegs&nlﬁt}ah%%ge z6d in

that it is 15 obtained by reacting polyvinyl cohol and an a yde in

the presencecghdaet@al d cakalyeh adldgel,/Napmdht AeCh@ldr? hiie s fiegree of
at |east 60 nol % and a specific 2 surface area of from1.50 to 3.50 m/qg.

2. The resi ngageandiNantoak aMrieeilRas navRuUltsuEeNS b 19k ind 128 dd0m 0. 12 to
0.19 g/cm 3. The resin according to 1 or 2, ‘which has an average particle

di aneter of Fe@imOwhitd 2s5e®eldenthen’ edien rageRa®ing tho bl was¥Ming Wi ch
has a nmetal content of at nost 80 ppm 25 5. A process for producing a

pol yvi nylacebdl aheailkalichetadt eohipeneby teedi B¢ dodm@aed r@mafining in
contai ning polyvinyl alcohol, an al dehyde and an acid catalyst into 5 a
first reactothet eegdbr ynduivhiehacebakied gt istickeath @he production
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/cma.
3. The resin according to 1 or 2, which has an average
particle diameter of from 0.5 to 2.5 pm.
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 from 10 to 60 nol % and feeding the sanme into a second reactor to
carry out a further 5 reaction to bring the acetalization degree of

pol yvinyl acetal to at least 65 nol% 6. The process for producing a

pol yvi nyl acetal resin according to 5, wherein the first reactor is a
closed reactor provided with a stirring gechanlsnl 10 7. The process for
produci ng a pol yvinyl acetal resin according to 5 or 6, wherein the

eaction t enperatif erbliccbhe Lb!shrEPACHOT ahSa¥bEhl NzAcE BAOZEALLAEAM 10 1O
60C. 8. A process for producing a polyvinylacetal resin, characterized by

conpri si ng S&f&éh&igfﬂ&ttﬁéoféé&tiéﬁdfDﬂlé5w99£¥Yhniheaéeeﬂahlzaﬁléhdehyde
and an acid catalyst into a closed reactor, to carry out an acetalization

reaction, a@QgEQ@thQHOPé£¥hQ&SEP@ﬁ91@Qt§ G@aﬁénen RhQdegbawhgrehe the
acetallzatlon degree of polyvinylacetal formed, has reached at |east 10

ol % out frQﬂhéhfn@boﬁegeéSﬁQtQéacegr9toTB§rP§0§§§Saa§ﬁ9Eﬂéﬂg to 8, which
conprises steps of further aging and reacting the reaction product

continuousl yrdhsehanoed BHingr enet Heech0sedti6ACHO rekNod separate
reactor, and after the acetalization degree of polyvinylacetal has reached

at | east 60%o5ybieelaogrhbi 6025t pdbyytngbagelal to neutralization, washing
with water, dehydration and drying. 10. The process according to 8 or 9,
wher ei n t he €eacthenpbocéespesnt preducihdeacposedinghatetalsrasihin a range
of from20 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 continuocusly discharging a reaction product wherein
the acetalization degree of polyvinylacetal formed, has
reached at least 10 mol%, out from the closed reactor.
200 9. The process according to 8, which comprises steps of
further aging and reacting the reaction product
continuously discharged out from the closed reactoxr, 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 by
continuously or intermttently feeding a 5 reaction fluid containing

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 time
of the reaction fluid in the reactor would be at |east 30 minutes, and
continuously or intermttently 10 dlscharglng the reaction fluid mherein
t he ‘acetal i zati on degree has reached at [east 10 nol % and Iess t han 65
mol % - out feegbgﬁstﬁﬁacaﬁrthé2clzesdp£838§a AGE0LACAGN & Hinghglzel 0 the
reaction fluid continuously or |ntern1ttentF I schar ge rom 15 the
reactor, is kuphhep Egagbe@.ln a separate reactor, to brlng the
acetalization degree of polyvinylacetal to at | east 65% 13. The process

according tojil Rr8%8ce§Qefgknp}BQucEﬁ@céoﬁoi?v?n?hQEEQaﬂe§%EQE provi ded

with a stirring 20 nechanism™ 14 he™ process according to 11, 12 or 13,
wherein the ch&%ﬁ&teﬁlkéapﬁyaEHhﬁlhﬁohﬁﬁyr8§CEHEekﬁ1kaHhﬁyafE%@9% fp from
20 to 500C. 15. A process for producing a polyvinylacetal fesin, mhlc

COUDFI3635fe@éhbBQOBOEYMhQYEoﬁtﬁQHthaBQ1901n9hd8m¥@ﬁo&n Lhe apEes %ﬁ of an
acid catalyst, characterized by feeding polyvinyl alcohol, an al dehyde 7

and an acid gadabkishcift eadal9aet 0htef aarkhtsbrledst capryappar anus to carry
out an acetalization reaction, discharging a first reaction fluid wherein
t he 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 meol% and less than 65 mol%,
out from the reactor.

12. The process according to 11, wherein the reaction
fluid continuocusly or intermittently discharged out from
the reactor, 1s 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 alcchol 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 fluid into
a sécond reaction apparatus having one reactor or two or nore reactors
connected in series to carry out aging and a reaction to bring the
acetal i zation degree to at least 60 nbl% 3-0 16. The process according to
15, wherein at least one reactor anong the reactors of the first reaction
apparatus and the second reaction apparatus is a closed reactor provi ded

Wth a stirrhpg aﬁcgeeasehtéiyslhgnaeoae§aaaeserQEng 9 rL? Yealliopherein
the 15 average retention tine of the reaction fluid in the reactor of the

first reactigppappana! ¥s Lar2y bERShnlacBkByigatibn TaAcRLERESS according
to any one of wherein the total of the average retention

times of theg;20nhaeg¢htOR E&Hbé k@a&h%ohe%§h965wﬁErEH% s@eond reaction
apparatus satisfies the followwng forrmula: 2Zvi/ @l where the total nunber

of reactors QEeEQQ1§SEQBH aegebeHasa@ea&ﬁbasats1@aQQUEbemb1%Vfﬂd& t he _
volune (liters) of the 25 i-th reactor in the second reaction apparatus, i

is an integetnef rEaeib: b8 bhel¥irks tBactobal apbarheusql ufes chen t he
respective reactors of the second reaction 8 apparatus, and Qis the

amount per ugiekdihgethlikt €iskhr yeattibhe fluigt iheacki eecbhnd deklcadiong i nto

the second reaction apparatus. 19. A process for producing a

pol yvi nyl aceapbatasiB, having 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:

IVi/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, i is an

integer of from 1 to N, ZVi 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 steps of
prel'limnarily charging water or an aqueous sol ution having an acid

catal yst dissolved therein into a reactor, then feeding io polyvinyl

al cohol, an al dehyde and an acid catalyst to the reactor, then stopping
t he feedlng of the raw materials, and th%p carrying out an acetalization
reaction and an aging reaction in the reactor to bring the acetalization

degree of polywinylacetahd @ als keastym G%e@'u{?ltzoc me'e P QeaS Ay
py )

according to wher éi n the vol ume of e water or the aqueous solution

having an aciy¢ %ﬁtealfxi%tst a3l i\pd ftlfaqrde'ﬂoua&ﬁl ﬂHtQﬁrﬂH fharged into the
reactor, and the volune per unit tinme of the polyvinyl aIcohoI 20 the

aldehyde and he raghd a g%gggxgg fed into the reactor, satisfy t he
following formula: V/V50.5 where Vis the vol une (Ilters) of the water or

the aqU90U51®0|MIb96c@%%'E@ra@r%@hglﬁét%|ﬁ%ty$fﬁyﬂd6%iaa5ﬁkﬂﬁ&?'n
v

prelimnarily charged into the reactor is "the volume per unit tine

(liters/hg) ghilthe cpaloyvisey realceahel pdiRe iahdederand driwe aci d catal yst,
fed into the 9 reactor. BRI EF DESCRI PTION OF THE DRAWNG Fig. 1 is a view

schemat i cal | ylidehysler dti nhet heegetloat o etasten ddwIfigtst reaction
apparatus and the 5 second reaction apparatus in one enbodi nent of the

characterized by comprising steps of preliminarily
charging water or an agueous 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 agueous 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 nmethod of feeding raw materials into
the reactor of the first reaction apparatus and the nethod of feeding the
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 from an upper portion of the reactor.

Expl anation of symbols 10: First reactioniapparatus 15 11: Reactor of the
first reactlon apparatus 12: Aqueous pol yvinyl al cohol solution 13: Butyl
al dehyde g%g pchloric acid 15: First reaction fluid 20 16: Second
reaction f|UId Second reaction apparatus 21: First reactor of the

second react pRAEAPPREARYSTIER: oPeeARdpRaAGHAr of the second reaction
apparatus 237 Nt reactor of the second reacti on apparatus 25 MODE FOR

CARRYI NG QUT THEFk ENTthaNQWéwtB%h%h@%@%hl&@v@ﬁhh%&f@ﬂﬂngb%ﬂﬂﬁsCr'bed in
detail. In the foll'owi ng description, "parts” and "% 10 are represented

as based on passtibhepstRbBarwheefigspecirbhediohhappakkviBy bagetdle resin in
the present invention 1is characterized in that it is preferably a porous

powder 3 whigboh8 ebhatnahl epp¥raeast ingopel yxbbylimahe¢obel taed an al dehyde
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: Agueous polyvinyl alcochol 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 QUT 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 nold, preferably at |east 65
nol % and a | arge specific surface area. The polyvinylacetal resin of the
present invention 10 has a specific surface area of the resin as neasured
by a nercury injection method within a range of from1.5 to 3.5 n2/g,
preferably from1.7 to 3.0 n2/g. If it is less than 1.5 n2/g, such will be
close to the characteristics of a connnq#polyvinylacetal resin, and if it
exceeds 3.5 15 nR/g, the resin tends to float, whereby loss tends to

| ncrease in %P@ ¥@§Pé§8n9éddEQyﬂééégoanfﬁgg?Oﬁ#ﬁQserﬂﬁenggésirab'e- The

specific surface area was neasured by OW ng procedure under the
fol |l ow ng coggééigﬂé by nmeans of an automatic porosineter autopore |V500,
20 manuf actured by §%inadzu Corporation. Firstly, about 0.6 g of a sanple

was taken into arganphey6ehliavetghedeand ithHeS?keEBn%”iﬁ@%ﬁ%@bﬂs-_Then,
It was subjected to vacuum evacuation treatnment to 50 nHg (6.7 Pa) in the

apparat us anﬂstéﬁéra@@éﬂiﬁgd.Ihetﬂgésﬂteﬂgnbr@@éréﬁl%iSdp8§oQHt dider such
conditions that the mercury injection pressure was psi a (6908 Pa), the

naxi mim rer ekl ychead oBt&ssabEeVBy A48001iH§1 ol #9dniParicandlt BRA an
equilibrium11 tinme was 10 seconds. Further, the bulk density of the

pol yvi nyl aced Biiehy@si tnothéhpresesest of nxenatoa tataleker ahlywhiem 0. 12 to
0.19 g/cnB, particularly preferably fromO0.14 to 0.17 5 g/cnB. The bul k
density was h®zasamealcébtal heat bbhodengeepodcatuleastné0d mol®asuri ng cyl i nder
having a capacity of 200 nL and a prelimnarily known wei ght, the powder
of preferably at least 65 mol% and a large specific surface
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 m‘/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




t he pol yvinylacetal resin was put, and after adjusting the top surface
accurately, the weight was neasured. The 10 difference in weight (the

wei ght of the powder present in the neasuring cylinder) was divided by the
volume (200 nl) of the neasuring cylinder to obtain the bulk density. The
average particle dianmeter of the polyvinylacetal resin of the present

i nvention is preferably from0.5 to 15 pm particularly preferably
from0.8 to 2 pm The primary particle dianeters were measured with respect
to at |eastpaktigkesookehzalisl east 20 on the basis of a scanning

el ectron m croscopi ¢ phot ograph taken under 5000 nmagnifications, and an

average particl e gdi,@pREEr the 2R 16algeat8d J eRd heagveasWed Jesul ts. The
pol yvi nyl acetal resin of the present invéntion has a |large specific

surface arearagdni srexeel bedkeh iheEBYabN by pebrara®hayl reomponant thy
washi ng, and accordingly, the content of a netal conponent 25

(particularly.ap ghkal] pBiedcsughlpspsededablysty¥enyol 0w tatoalbevel of at
nost 80 ppm particularly preferably at nost 60 ppm Accordingly, it is

excel | ents i ngpedt urthel bullesiaiAnge wdd anspanentyin electfo Kdwimgul ati ng
properties, etc., and thus can be suitably used as a raw nmaterial resin
for various peatedgreat eInhadsa mahestiws, cybinder shevingl dedapaodtigts. To
t he polyvinylacetal resin 5 of the present invention, a plasticizer, a
| ubricant, aoff2bbemL anst abblreiéminetrdlymhyosm wahightseltbet preliderbef
added. As a nethod of incorporating additives, an optional nmethod nmay be
enpl oyed whi thei podymmorilpcesed resin was put, and after adjusting
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 pm. 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




the resin processing field. For exanple, a closed m xer 10 such as m xing
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 polynerization of from 200 to f 0 and saponi fication degree of
at I'east 80% is used. Further, in the present invention, the polyvinyl

al cohol i s usedscknthe £OLMLOh N3y 013 39U IO Preferably a

20 5 to 12% aqueous sol'ution, 1 n order to conti nuously and
constantly | pta,Lhe eeactel. Taedalt%ey@ena%et R 126¢ARd W Rf f idhy to be

used in the present i nvention, nmay be an al dehyde which is comonly used

as a raw mat %'tehfaqr rteféensxfatrh%eﬁoefs eoa%Eingomé\ﬂeewaq%et AdHeRS e FOr
exanple, it may be an aliphatic al dehyde such as fornal ehy e,

acet al dehydep; npeeRl eramdabrde prodiuiyl. ardebMdepol pirinbubybtahdebydn, 13
anyl al dehyde, hexyl al dehyde or 2-ethyl hexyl al dehyde, an alicyclic

al dehyde suchragneyghelexy! iakdehyde, ok plusticdlzerqr aanubrdmalnt; & dehyde,
such as benzal dehyde, an aIkyI-substituted benzal dehyde or a hal ogen 5
substituted lFenzakrdelydeardn iaepherylc- smast istiitathlvaldellealtderide beAndng
t hem acetal dehyde or butyl aldehyde is preferably enployed. These
al dehydes mapdded.usrkd almatchod ofi toobrpatavingsaddititase ah two or nore
of them 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% agqueous 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,




10 As the acid catalyst to be used in the present invention, hydrochloric
aci d, phosphoric acid, sulfuric acid, citric acid and p-toluene sulfonic
acid may, for exanple, be used alone or in conbination as a m xture of
two or nore of them Such an acid catalyst is added 15 usually in a

sui tabl e anbunt so that the pH of the reaction fluid will be from0.3 to
2.0. Specifically, the polyvinylacetal rﬁiin I n the present invention my
be produced by the following preferred enbodinents (a) to (d). 20 (a) In

this enmbodi mgpln ReLKKLAK, BeGYAOh]ahyaR! dehyde chid HakAcid deahdey st are

continuously fed into a closed reactolr to carry odt an acetaliZati'on

reaction, agg ﬁflti%?cﬁfi% aggbahigealsuen degree1baeaagheddiad east  10%
the reaction product is continuously discharged, and 25 thén aged and

reacted in argeparale beaghOhroh@ltievad dRnydeeulsihl 2at bhzalRrbye W t h
wat er, dehydration and drying. 14 Nanely, this enbodinent is

charact eri zegdni A1kRat-stbseg thawdpedtbaldehyde. oR0kywanwgeal-cohol , an
al dehyde and an acid catalyst, are fed into a closed reactor provided

with an isnl ebubstitheetavenabedealse,and af bhlenylt-Babatetaltiedat i on degree
after the initiation of the reaction, has reached at |east 10 nol % the
reacti on fl ailiylaldethgbar.gesncngt thamushyevaldéhpdetbe baeaglor. By
continuously discharging the reaction fluid out of the reaction systemin
such a mannerldehgdpr aduptreferabd ybempl@yeke rTheteoalfdabydenahbterbeeferred
to as the reaction
used alone or in combination as a mixture of two or more
of them,.
10 As the acid catalyst to be used in 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.




product) will be one having high porosity. Further, by transferring the
reaction fluid to a reactor for aging to conplete the reaction, it is
possible to obtain a polyvinylacetal resin which has a porosity heretofore
not 15 available and which is excellent in renmovability of a netal
gonmponent by washing. The nethod of feeding the raw materials is not
partlcularly limted, and it is possible t@ enploy (!)a nethod of feeding
the 't hree types fron1separate inlets 20 r pectively, (2) a method of

prelimnarily mxj 0 and t hen
feeding the aldeh3% anéjﬂﬁi¥%#£§gn%%%‘g %ﬁ%{%ﬁé@1qgﬁ%5ﬁ%l and t he
aci d catal YSthr8ePaLg! ph¥ehramsi Al %tsﬁoqwmg«yl dmtc% gnof B & a(?mﬁét Y i

m xi ng the polyvinyl alcohol and 25t al de t'hen

catal yst andgzhBeanTheed EE%E@y@E t heePenvisAvb %JQQQ%%daQ%aEQ%Ialdehyde
separately frominlets. Anong them lor(Z is pre ferred is fromthe

vi ewpoi nt  of p-Beigent KWkhobnt AR 16@agbrORneDrath Madiedd Afs t hed @3¢ldon
product fromthe reactor is carried out continuously. in such a case, it

is prefefredhkoadetadiz@agbdl degdeR Rift@rNanengd nsmaQih on 4 frdee finish
applied to a wel ded portion between the piping and the reactor or to the

inner wal |l okehbBeiphpi hgs seathad &lte leaset 1oONmpl&Jutheniddadtdion ocal |y or
macroscopically stay in the vicinity of the discharge outlet of the
reactor or ifiluhd dissdhacharpied egntihueutlyspead ffirgal Ithe pleaiernred is, for
exanple, a nethod of feeding the raw materials from an upper portion of
t he By continuously 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




react or and continuously discharging the reaction product froma | ower
portion of the reactor, a nethod of feeding the raw materials to a | ower
portion of the reactor by 15 neans of a supply tube from an upper portion
of the reactor and continuously discharging the reaction product fromthe
upper portion of the reactor, or a method of feeding the raw materials
fron1a | ower portion of the reactor and fgntinuously di scharging the
reaction product 20 from an upper portion-of the reactor. Further, a nethod

wher el n wat eg, %pﬁi Eh‘é' ’vg}e@'b'lh)é bl ked c%ﬁ%%%lr 83C e ad . 51'?3‘?1” the raw

materials are ctive as a net revent po I'ng of a|r in

t he reactor. TheDﬁ%%%%Qrfﬁﬁ %&ekﬁkﬁggﬁ¢%1

provided with a stlrrlng mechani sm or a tu uIar reactor mnfﬁga view to

reacting thelghesgr&gaeéuoaf cba\eflmbﬁrsw S ThNs@chOFDEEREOUs SYstem As the
stirring condition, with 16 a viewto acconpl i shing sufficient stirring,

it is prefeb&%@eEQeGaEBYuQBtatB%a%Eb&rbﬂﬂ Withnd ShakfitignGmewer per unit
volune of at least 0.4 kWnB. As stirring vanes to be used for stirring the

5 reaction fkurdata Efﬂalrsaaagguaeaoweat wendledopRs tidy BR twesed tHeor
exanpl e, three-bl aded swept back vanes, paddle vanes, anchor vanes, nax

bl end vanes pagihyl kndorBevasastofayrbeonehe angdr Whlh @afvitew tdping
acconplishing sufficient mxing, it is preferred to use so-called large 10
si ze vanes sgehtaatmakeblreadtianeproduttl wizdnaotanesallyswal |y, the
reaction tenperature for the acetalization reaction is set within a range
of from O tomacroscopically 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 continuocusly 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




90C. However, wusually, it is not coomobn to carry out the acetalization
reaction in the vicinity of the center 15 of this range (20 to 50C). It is
rat her conmon to carry out the reaction at a | ow tenperature of at nopst
10C or, inversely and intentionally, at a high tenperature of at |east
60C, in order to obtain a resin excellent in washing properties. On the

ot her hand, in the present 20 invention or the acetalization reaction, a
temperature of from 10 to 60C, preferabljy from20 to 50C, particularly

preferably from2y tg éégom mﬁhﬁgt gqfflﬂcleh% a9, 9RG, Of; cCharacteristics

of the present 1nvention by Such a reaction at an |nterned|ate

tenmperature B?e%ér?é@”hgoc59r§ogﬁt'EhstEQ§§thewﬁQhQQI%k&r%lﬁgr%%%e&es'n
(having a large specific surface area) having good washing properties,

which is excggkeﬂhltnvg@§ﬁ@bbklgx 9balf oasmpfgak?conponent, and whereby the
content of the nmetal conponent in the resin can relatively easily be

lowered to the desistegrGeRC B! itdNbel Mslde fRres@lr HiMentHeon, the
reaction tine, i.e. 5 the tine during which the raw naterials fed into the

reactor remairBatBibReflaagt 9k YRkl rebbewrar ecdiveaiabgad onklke mayemnage
retention tine), is also characteristic. This reaction tine is selected

for every reagkdon Féenpeamble £ €oneethDaded shapttbechcesndszabaqaldegree
lo will be at least 10 nol % preferably at |east 15 nol % further
pref erabl y atraheast aR@hbll “4anBependxnplepdnvehes medctfndd tzemnjeewahese, the
time until the desired acetalization degree will be reached, varies, but
as an 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 the 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




index, it may be selected within a range of from 10 15 seconds to 7

m nutes. The reaction product discharged fromthe reactor is then
transferred to another reactor to carry out an aging reaction. The
reaction tenperature for the aging is wthin a range of fromroom
tenperature to 900C, 20 preferably from30 to 700C, and the reaction time
is set so that the acetalization reaction_,reaches and conpletes to a
desi‘red acetalization degree and is usualE? set within arange of from1l

to 24 hours, prefera folps) Ao’ at]]fgg Tk :ﬁp@é i zatd rﬁjé’@ef e
desired by trﬁos‘“%zt%lag&rf\“ C{eacet'i on |;v&ge ec?'tset "P? e alt?élcéigsﬂtﬁ%o nmol %
preferably at nﬁﬁ:ﬁ‘f P! Ege%‘f%gi RAGH QR BF QAHCT] ST et dyS
obt ai ned 18 CeCJx I ﬁ%é%?ﬁ@ey uel to the aﬁdl ca%l yst. )%'o éjneu(%ﬁ%%l ize this

slurry, an a|éﬁa:e%é1tﬁagdg-ql | Zi 0 AgaMA SR as sodi um  hydroxide or sodium

bi carbonate w e ed. Usually, the pHis adjusted to be from?7 to 11.

5 Then, dehydratigp and yesdirnd Wddhedie! e r&fPedbede iR eppye the
nmet al component remal ning on the surface or void spaces of the powder. In

addi tion, st hehd MBI 3y Aurpida | o ahe ddieer eacd | fun rasislugse such as
t he al dehyde, w Il also be renoved. Such washing wth 10 water is carried

out at a tenpaaiige @mdiomd a0 ARPIPuE T PP Grdisdiddyardo@
tenperature is preferably at | east 400C, but the resin powder obtained by

t he present |mientdvdrdins metaftgers peigid)i ¢ isurdlaoe claamssec taaxli 4 thiks. has
sufficient washability even by washing
This reaction time is selected for every reaction
temperature condition so that the acetalization degree

10 will be at least 10 meol%, 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




15 with water at roomtenperature. The drying nethod is not particularly
limted. For exanple, a known nethod such as a vacuumdrying nethod or a
hot *air circulating drying nmethod, nay be enployed. (b) In this enbodi nent,
pol yvi nyl al cohol, an 20 al dehyde and an acid catal yst are continuously or
lentermttently fed into a reactor to carry out an acetalization reaction,
and.a reaction fluid wherein the acetalizggion degree has reached at | east
10 mol % and |ess than 65 nol % is continadusly or intermttently 25

di scharged a : jsefit ' : | ' apQt s r,
ol | oned by HeLEa oot o st 1> W S RE R A TS PR3, o
obtain the regjin shhrNAMRIY.a1108 v HIE- A1 Ay O3y 4 esé’@ihd’xﬁm of
the raw materials to bé fed per unit tine, are se ecteé; so that the

average ret et @ dide i 4di8 P ald bddtid wil 1 e JRa6d OF vWilah 198
preferably at 'l east 30 mnutes, 5 and the reaction fluid containing the

pol yvinyl al geholpy ithe sl dahyde At thepci d£atal yst in the reactor, is
continuously or intermttently discharged out fromthe reactor. Here, the

average retenti onHdriT® dshy®RESRNtH RYsW g WHEF e Watsr tdes vol ume _
(liters) of the reactor, and 10 v is the volune per unit time (liters/ mn)

of the raw mRigAtRIE e teriare the yeteantdomitdit Arendiireiny tdreiiey
di scharging the reaction fluid fromthe reaction system under a certain

condi tion i nsuWifacamrevoidiesgesst ich thy glineier .here addiedionef ekred to as
the reaction fluid) 3.5 will have a renmarkabl e porosity, i.e. a specific
surface remaining acid catalyst and the reaction residues such as
the aldehyde, will also be removed. Such washing with
10 water 1is 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.




area of particles being at least 1.5 n2/g, and sticking to the interior of
the reactor will he substantially reduced. The nethod of feeding the raw
matérials is not 20 particularly limted, and the sanme nethod as di scl osed
in the, above (a) can be adopted, and nmethod (1) or O is preferred from
tthe vi ewpoint of the control of the reaction. D scharging of the reaction
product fromthe reactor 25 is carried og% continuously, and the sane
reactor, piping, system etc. as disclos in the above (a) may be used.

Further, in a cag@mdi§ e (b QRAMNMY RE B LU A% N rhgméi&?ﬁjrié Gy d

interface at the top of the reaction fluid, 1s enployed, it is possible to

use, for exappkerad mARLRed1ef thegd @t ?’%Ir %‘Hi@k@_‘fﬁe@l %xj(‘fr %?&%ég(%eﬁ; si de

portion of the reactor and discharging the reaction flul

of the reactgp, tahtachit Bodrakel eadichgibhe il JFaLeld Hanftliem an JRrper
portion of the reactor and discharging the reaction fluid froma | ower

portion of thHetheagkakts® Whal bhepredethdn Jf by ddaetel gwilihue s, constant.
10 Wth a viewto reacting the three types of raw nmaterials in a

honbgeneous auat efe rbacteaet @lulill chhebehably thet oK ARG 1M @a%idlo1nr ovi ded
with a stirring nechanism or a tubular reactor, and as a stirring

condition, wthbh aldedwdeoaadcahpl bghidngapaopet Hinxithe, rebctor,s igreferred
to carry out the stirring with a stirring power per unit volunme of at
| east 0. 05 kiwnBinuously 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 v 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 is 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




Particularly in a case where an open-type reactor is enployed, it is
preferred to carry out stirring at a relatively |low rotational speed with
litt'l e 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 exenplified in the
above (a) may be enpl oyed. Particularlyﬁ%@th a viewto 25 reducing
sticking of the resin to the stirring va or the stirring shaft, it is

preferred t O_hg{mh?)/aagbgmﬁﬁ'.quﬁer §heBrehbEr LR USSR oFULhRCeaithind Vi ew
to 21 reducing sfticking of the resin to a baffle, a lower baffle system

is preferrede1fhg r@@%ﬁgmoy@ape&et YsephbakibhBe taCekal, | 23k Qkahae!,i @n 1S
preferably from20 to 50C, "as discioséd in the above (a), whereby ‘a resin

having 5 googlewRshabiel Ebgasas PReOBLA REderNaxt, rirBmt BE 1RNRTeRoricAeNt i ON,
the average retention time, i.e. the average tine during which the raw

materials fedfi phe thecesachal BeBBhAryAnbheheeaeher i ountfilhitheyoar e
di scharged, is inportant. The volune of 10 the reactor and the vol une per

uni t times of thhesiaw offathei akactorbeoked, matbodebsFeliahgt htearemage
retention tinme will be at least 30 mnutes, preferably at |east 45
m nut es, normapeetalabfyomt aheapphetOppirnibasof Ehet kekctioleampadl yvi nyl acet al
resin of the present 15 invention can be obtai ned when the average
retention tideéschargéngt bheeratckeast £30idi fiwrbasa Lbowes podedionablfe from
t he vi ewpoint of the production efficiency to prolong the

the reactor so that the reaction fluid 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
emploved, 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




average retention time unnecessarily (e.g. at least two hours). The
acetalization degree of the reaction fluid 20 discharged is preferably at

| east 10 nol % preferably at |east 40 nol % nore preferably at | east 55
mol % and | ess than 65% although it may vary dependi ng upon the reaction
trenperature. The reaction fluid (slurry) discharged fromthe 25 reactor is
then transferred to another reactor to cqg out an agi ng reaction. The
aging reaction tenperature, tinme and destted acetalization degree are the

same as 22 9&8&1:9580's'tﬂckgﬁgaB‘EVEh(ea):esIBe %:r sabaRe of o jaguhral i zation

of the slurry thus 0Obtaine t he treatnent renovi ng a nmet al conponent

by dehydratigpeand g@gabﬁgls%&ef%&%a a'PHetPSa@E¥bH9 @ﬁ%@?gwﬁéefekso the

sanme as 5 disclosed in the above (a). I's al so one o e characteristics

of this DVOQHEth@@tB&Q%ﬁ%&okh%Ea§Eh65'@9 BEeEE%a%Q?'&rbﬁ blbe o Bigerd or of
the reactor, the stirring vanes and the interior the piping, is scarce.

The St'Ck'n9a§ta§§c&Bsé@ t he theagbekeag ), udaed ey W $eali noBsefivat i on by
di sassenbling the reactor after conpletion of the reaction. Further, the

deposits pn §hed RAhabNfiagecah bkhebraagkar, on the stirring vanes and
stirring shaft and on the baffle, were peeled off in their entire anount,

15 and the total Negitghtinvahepasgeed. ifRlentidmi shenbkedirse , an agueous
pol yvi nyl al cohol solution, an al dehyde and an acid catal yst are
preferably eenehnionskymkedite.atheaateragk a&ifer siiriagcwhdeh the
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 iz 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 upon 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




apparatus to carry out an acetalization reaction so that 20 the
acetalization degree of a first reaction fluid will be at |least 10 nol %
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 mpy e reactors connected in series,
to carry out an aging reaction to forma®sSecond reaction fluid in which

the 23  acel aiLzabien JROLAE Lbofk MASL OPnEDLY.EREnLheR (e  seoond

reaction flurd s preferab conti nuously I scharged fromthe second

reaction app q 4 , o€ [ ' Lirst reac
GALAL IR chote R b, bBRSE iREGMchept

appar at us, the aqueous pol'yviny ol'ution,

acid catal ystfo'il{ geggggﬁgﬁal Yet8@NkboRperehy 1ed dehlfirhie dne aHPwaiHfed

with an inlet e raw materials to Carry out the acetalization

reaction so {hah Bee2cehal 2Rk arydegr RetWold, Beekh1ld kersisalfe Rl % and
the first reaction fluid is preferably continuously discharged fromthe

reactor of thesthbska Aeaehikonnvapeanatus. The net hod of feeding the aqueous
pol yvi nyl al cohol solution, the al dehyde and the acid catalyst into the

15 reactor of thetfiilStallRAGHO® AR dHiTadter it iR tdcWard y | 1mted,
and it is possible to enploy, for exanple, (1) a nethod of feeding the

aqueous pol ypraghctabaobebcselsutiham, sthekinhdehyrdehanddshie dei dheat al yst
from three inlets separately, (2) a nethod of prelimnarily
interior of the reactor, 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.

{c) In this embodiment, an agueous polyvinyl alcochol
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 continuocusly 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



20 m xi ng the polyvinyl alcohol and the acid catalyst and then feeding the
al dehyde and the m xed fluid of the polyvinyl alcohol and the acid

catal ysts, fromseparate inlets, or Z a nethod of prelimnarily m xing the
pol yvinyl al cohol and the al dehyde, and then feeding the 25 acid catal yst
and the mxed fluid of the polyvinyl alcohol and the al dehyde, from
separate inlets. Armong them fromthe vi oint of the control of the
reaction, 24 the nethods (D and (2) are %¥€ferred. Di schargi ng of the

first reaCtiQBeE%EEQ%EEBE‘h@?re&e§%;8ElﬂBsEh%othih,r%i%?k%%naQ atus is

carried out “preferably contrnuous n such a case, it is preferred 5 to

use Lhe reackaroAnd BLBiIGN2YLAA $I0BLArsuBLACE cohiakeB.ARp i ed Lo a

wel ded portion o ng a react or e inner wall of the

pi ping, so tP?EchQ?geﬁeﬁgbhpﬂhEl%EQOWHlEeﬁ@%i%h@&pb%%%kb&.or : :
macroscopically 1n"the vicinity of the discharge outlet of the reactor or

10 in the di schapggehPi MErAS fife TR hagh fofe fraQdinG Rt i@rscharging, it
is preferred to enploy (1) a nethod of feeding the raw materials from an

upper pordi oapﬁartabaﬁs . eaet apuabukheoflifshyl eaatodn 1appandt s akthe
di scharging the reaction fluid froma |ower portion of the reactor, 15 (Z

a nethod of feadhpaet Radr aWenakben ahsalpke arkoweefehayak, portion of the
reactor of the first reaction apparatus by neans of a supply tube from an

upper portiogonéfintbasligagear iatot heef reattoeagrictidagpaiahuaniitlet

di scharging the reaction fluid froman upper portion of 20 the reactor of
the first reaeotiferdappar abws matkeribhla to carry out the acetalization
reaction so that the acetalization degree will be at

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 agueous polyvinyl alcchol
solution, the aldehyde and the acid catalyst into the
reactor of the first reactlion apparatus, is not
particularly limited, and it is possible to employ, for
example, O a method of feeding the aqueous polyvinyl
alcohol solution, the aldehyde and the acid catalyst from
three inlets separately, @ 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 catalysts, from separate
inlets, or @ a method of preliminarily mixing the
polyvinyl alcohol and the aldehyde, and then feeding the
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,




met hod of supplying the raw materials froma |lower portion of the reactor
of the first reaction apparatus and discharging the reaction fluid from an
uppér portion of the reactor of the first reaction apparatus. Further, 25
a method of prelimnarily filling water into the reactor of the first
reaction apparatus and then feeding the raw materials, is effective as a
met hod to prevent pooling of 25 air in the reactor. The reactor of the
first reaction apparatus is preferably a $ank type cl osed reactor provided

with a stirEéﬁnggpﬁggi é%gi(®hQIBUé98§grgéduniforniy m xing 5 the

pol yvi nyl alc al'dehyde and the acird catalyst to be fed and

suppressi ng sti ClyiR@af-Jibgy A aed fidStre 4 8aGH on filgid Qn diie i nner

fr
wal | of the reactor. As™a ‘stirring condition, wmth a view to acconplishing

sufficient MxhBgor! bei $her ¢iektedche tadnUabphha il f'd 210 OWRH: per unit
volume to be at least 0.4 kWnB. As stirring vanes to be used for stirring

the first rgagkeeAbilUcdnitAinkbBasneacteh hichhg £hEs! §eagki gPerappafat us,
those exenplified in the above (a) may be used. Furfher, thée reaction

tenperatuge terukbetha @@%@b&zahaogigeﬁ@t WAl ing Rhebehakiuy fhem 20 to 50C,
as nentioned in the above (a), whereby a resin having good washability

can be obtai Aedishhappedeti @o b pR1gkd Porkibst ofeadkl 91 phikg Gnd thize
reactor of the first reaction apparatus, i.e. the tine Eb until the raw
materi al s fegenptort be rteacher innklr haldi schahgegpipsnihe sbi telatr et i on
fluid (the average
reaction fluid will not stay 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 (D a method of
feeding the raw materials 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 porticn 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




retention tine), is set to be at |east one mnute, preferably at least 1.5
m nutes, although it depends on the reaction tenperature. 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 26 quid Then, the first reaction
fluid continuously discharged fromthe fj reaction apparatus is
preferably continuously fed into the sec reaction 5 apparatus havi ng one
reactor or t&PrO{n”Pﬁﬁ [4=F) ﬁ£8£8 connected in series, to carry out the
aging reaction at e acetalization degree of the second reaction

fluid in the secepd ESQEEbE‘no@pEﬁEaE%sW kbabeidh Ia?ﬁ@frat@g TRl %

preferably at |east 65 nol% and the second 10 reaction fluid is preferably

CO“t'”UOUS|¥%Pé§éP§BQ§d af £QAK € S€§8§er§éﬁét99 pPBaLakbyswitn grder to
facilitate the aging Teaction, 1 preferred to set the reaction

tenperature @tgﬁxlﬁgtmeéﬁaﬁkgﬂgfeﬁ EH@ blipghswabk eﬁltagm&?aﬁagﬁngs likely
to be 15 thereby caused. Accordingly, fromthe viewpoint of the aging

reactionsr atenangol1{eiByPPAEEShON, Otheughashi-aki Ad thBeateApenraklyeti n the
reactor of the second reaction apparatus is usually fromroomtenperature

to 700C, predepabtydfsnm 3Qphoe690%y seLekpPhgf efabhy bpeaiidédt @128t550C.
In the present invention, the aging reaction in the reactor of the second
reacti on appaeattisohstpuefiepabtye inner wall of the reactor. BAs a
stirring condition, with a view to accomplishing

sufficient mixing, it is preferred to adjust the stirring
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
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
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
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




continuously carried out. It is so designed that the aging reaction tineg,
i.e. the total of the average 25 retention tines in the respective reactors
of the second reaction apparatus, will satisfy the follow ng relation.

Zvi | j 27 wherein in the above fornula, Qis the ampunt per unit tinme
¢liters/hr) of the first reaction fluid, the total nunber of reactors in
the second reaction apparatus is N (nunb Vi is the volune (liters) of
the'i-th reactor 5 in the second reaction pparatus i is an integer of
from 1 to Nggnggy EVi is the total of the respective volumes of the
reactors in the second reaction apparatus. Nanely, the volumes and the

nunber of the re%éﬂ th f%é%@é‘@:f&?%i@fﬁa@&?{fﬂﬁ@uﬂ determ ned so
a the r

that 10 the tot espective average retention tlne in the

reactors in tdl%c?%%@bﬂi reaft 119 %&%{"tf&éﬂlcﬁx atlfg% geactl on time)

will be at |east one hour. For exanple, In a cas eret e anount fed

into or di S‘H}@'f%er%ﬂlryo@&dﬁﬂlﬁﬁgﬁf fdB i S SN G L &M b dpi gpparatus is

30 liters/hr, I's possible to enploy one reactor in the second reaction

appar at ussg h%‘ﬁpﬁ&ﬁr‘us IHBRR orfd R d b 0fo BRld (8 Sndife IMndERES Or'S i n the
second reaction apparatus, each having an internal capacity of 15 liters,

or three reagdredded e S&.CIQLF&% 2Qd eatihomadialdfingacdnd@idmg S6
internal capacity of 10 liters, or five reactors in the second reaction

apparatus, eatlhthaHaGdtdliAtian capaadd ooftie [ddaisd rddcttie@ase where a
| arge size of a reactor in the second
fluid in the second reaction apparatus 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 55°cC.

In the present invention, the aging reaction in the
reactor of the second reaction apparatus is preferably
continuously carried out. It 1s 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



reaction apparatus to be used for the aging reaction is 25 problematic, if
the process of the present inventionis wused, it is possible to secure a
predeterm ned aging reaction time by using a plurality of reactors having
28 small internal capacities, whereby nerits are substantial, such as
sonpact installation and increase in the freeness in design. The reactors
of the second reaction apparatus to 5 carry out the aging reaction are
prefeerably closed tank type reactors pro% ded with a stirring mechani sm

with a ViEM/éO reacting.the. first r tion fluid f §1into the _r.eactors of
the second r&4EEFoh §5p§P§t§$°Wﬁ %OEﬁ@ﬁSrn@ éﬁafgea% Wit PELV iYW & o

preventi ng SELek! 1918, 6084 N0e" e Yalit 9baligfeaqhars. Jill Wity the

nmet hod of feé€ding he féeacti on a‘reactor in theé second reaction

spperat s or L BEDTE9' 00 Loael L8 LLlld LOTE s cheagl o e second

reacti on appara may pre a metho €' reaction

fluid from an,layupper vROGL OOl ohlifier QAGLAL N e rseqans, Leagticn

apparatus an arging t he reaction contl nuously roma | ower

portion of the ?:ﬁ@cts%rcon(f@Z:e%cﬁtolﬂogp?)taraftﬁ%qi 9 ilshen 8¢ e Jeligd dyp 2

| ower portion of the reactor by neans of a supply tube from an upper

portion 20 of thenreaakofviin ikhengeeeRd 1r 83CHNRN raRpRLANS ¥ umes of
continuously discharging the reaction fluid froman upper portion of the

reactor, or 3nha pehbedref iheediengebbad reactkion hibwadalti@m a [ower portion
of the reactor in the second reaction apparatus and conti nuously
di schar gi ng 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



25 the reaction fluid froman upper portion of the reactor. The reaction
fluid (slurry) discharged via the reactors of the second reaction
apparatus exhibits 29 acidity due to the acid catalyst. In order to
neutralize this reaction fluid, an alkali neutralizing agent such as

sodi um hydroxi de or sodi um bi carbonate, will be added. Usually, the pHis
adj usted to be from7 to 11. 5 The nethod gf neutralizing the slurry may,
for exanple, be a continuous neutralizing” nethod wherein a suitable

anount of al kgl )i $pEORREAUBUBLY RYded (@eley Sy dcharged from the

second reaction appara or = a batch systemneutralizing nethod wherein

the slurry 1 [ raed | n [ .and '
y %gﬂlb%:égﬁé s cANGS .%b&?a%g_t %g%tttafiﬁ‘éu% e &na?sg%tgé ahl e

anount of al éd wthstirr , the treatnent r renoving a

met al conponggb f?éeﬂ%@%dﬁitbggiaﬂq washing with water of the slurry thus
obtai ned, and the drying nethod, "are the sane as those 15 disclosed in the

above (a). (d) |mydire-RaRAd MPENh VARG 1 AGURO YDA O having an
acid catal yst dissolved therein, is prelimnarily chafged into a reactor

then pol yyi nghrr3l 6aROkheaBgahdebyde rabd AR eaprd reabdlysic 1djRd adni hen 20
feeding of the raw materials is stopped, and an acetalization reaction is

carried out igpbhecheasher providelatvithe aaeetiahiiagt merhdedree wafth a
pol yvinyl acetal is adjusted to be at |east 60 nol % Nanely, there are
characteri st iview Rot keaappapathe firsandesetiot fanideded Agoeoltns nyl

al cohol , an al dehyde

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 fluld from a
reactor in the second reaction apparatus, may preferably
be D 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 continuocusly
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 continucusly discharging

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

The reaction fluid (slurry} discharged via the

reactors of the second reaction apparatus exhibits




and an acid catalyst as raw materials for the polyvinylacetal resin.
Firstly, it is preferred to 30 satisfy the following fornula: V/v>0.5
where V is the charged anount (liters) of the water or the aqueous
solution having an acid catal yst dissolved 5 therein, and v is the total
vol une per unit tinme (liters/hr) of the three types of the raw materials
fed., By satisfying the above formula, stggking on the wall, of the

pol yvi nyl acetal resin forned at the initi stage of the reaction in the

reactor, can I ' irr , +tN Lyl

al cohol, the aleglda'g%sée a% t%% Egﬁ? géaltlaﬁa_ﬁﬂ ‘ar gﬂcgkta%%ugﬁ)sﬁfggg \itl%)él fill
the reactor, \of; Del& itdats fieLdiR0 AlcdiNe AW r JBAM A stydri Shappegs when
the desired I'tquid level Is reached, and then f%e acetal1zatlon reaction

and agi ng 15 JRAG MYRICR dred ithun] BiRGURAIL! w0 ataddid,
acetal i zation degree w || reach at l'east 60 nol % The method of feeding the

aqueous pol yvighal1 18, ol prsQleticis e @ dehydenand dhe aci d catal yst

into the reactor is not particularly limted, and it is possible 20 to

enpl oy (Da methodrif reapasted ndigadi g ide @l edUs rPahary] Nwér al cohol
solution, the aldehyde and the acid catalyst fromthree inlets,(Z a nethod

of prelim nalddaynpl®d XiHeg & RePdnidudy IncdtG:ehdl z iarf ddie @t ivheaadal wpt, and
then feeding the al dehyde and the m xed fluid of the 25 polyvinyl al cohol
and the aci d scditaiblst ssepartated wifkadn itsheorgsipeciusle iadddd, tarnthd 2) a

met hod of prelimnarily
slurry discharged 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 agqueous solution
having an acid catalyst dissolved therein, is
preliminarily charged intc 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




m xi ng the polyvinyl al cohol and the al dehyde, and then 31 feeding the
acid catalyst and the mxed fluid of the polyvinyl alcohol and the

al déhyde, separately fromthe respective inlets. Anong them fromthe

vi ewpoi pt of the control of the reaction, the method (D or (Z is
preferred. 5 The reactor to be used in the present invention is preferably
a tank type reactor provided with a stirré@g mechani sm or a tubul ar
reactor, with a viewto reacting the aqueous polyvinyl alcohol solution,

t he aIdehydeSngsth%h%pE@lgghah§§gngqﬁf%.fed, i n a honbgeneous system 10

Further, as the reactor, a reactor such as a full liquid type reactor or
an open type reagiQf.dhaving a gas-liquid interface, may be used. AS the
stirring condition, Wit is preferred to carry out the stirring with a

stirring powgherRefs Yhi tt_h\é_()'c.‘lh%'%ggd A BAST(1Q-t8F HWIP T Lia Vi 10 15
acconpl i shing a proper m xing. stirring vanes to be used for stirring

the reactioRhkl digthdoist 3 118aGOha LR @res@ Tl iddted yist tdiesake (a) may

be used. As the stirring system with a viewto suppressing sticking to

the stirringtveres nanéndl vt ie e iHdte 1S Rfllumed JedWein it ity systemis
preferred. Further, also with respect to a baffle, a lower baffle system

is preferred (Mitlkra HroWdfo tSdpphess MY Pde ofStiheKirndg: nlatddie Iy esent
i nvention, the polyvinyl alcohol, the 25 aldehyde and the acid catal yst
are fed conti nuoBs} waari s fiyitrey Mid erddwe tforfmdla t e r@aiaicoron athd he f eedi ng
I's stopped before that when the desired liquid | evel has
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 agqueous polyvinyl alcochol
solution, the aldehyde and the acid catalyst into the
reactor is not particularly limited, and it is possible

20 to employ O 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 peolyvinyl 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 wth
stirring. On the other hand, the reaction tenperature for the
acefalization 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 from 10 mnutes to 10
hours, preferably from30 mnutes to 4 Qﬁgrs. Then, the reaction fluid
(slurry) discharged from 10 the reactor “I's transferred to anot her reactor

to carry ouf é@&ﬁgiﬁﬂergéféiQQtaf Etagﬁﬁgtﬁéaﬁik8§ FEQPEr gEUtfie time and
?I zat I SCI 0Se .

desired aceta on degree are the sane as I'n the above (a)

The treat m?gﬁ?%)?\rrin pul{abhzat 'Hgyﬁgetgfdéll&'&é}’ é%ﬂér&?é%”fgomt PRe

treatment 1 rehovi ng neta ehydration and washing with water, and

the drying neihod-@fge a_iﬁPeE;Q.el %gt{e&ldcfstﬁéiﬂsefr&ﬁ SHOSelevpb {6 dPoMee () -

Now, the present 1nvention wl escribed in further detail wth

reference to.bxappl e3r bHL lasbeshd cRO RertbfaTstbeod hallbeeprasent
to the fo

i nvention is by no nmeans restricte oW ng anples. EXAMPLE a

An aqueous pol yvirpy! raheebhe! tsobdt 18B3asnORReObrEBentr awvBREEbhalig, was
prepared in the followi ng manner. 25 Into a 30 liter SUS di ssol ution tank,

9000 parts obrPEeeabVRt&reankl 4998 paatsopfppovydedywishcahstibayhgg an
average pol ynerization degree of 1700 and a i
mechanism, or a tubular reactor, with a view to reacting
the agqueous peolyvinyl 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




33 saponification degree of 98 nold, were put and heated to conpletely
di ssol ve the polyvinyl alcohol. A cylindrical closed reactor nade of gl ass
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
tthe reactor, was ready. Into the reactor, pure water was filled, and the
internal tenperature was naintained at 3£ with stirring (anchor vanes,
400 rpnm). During the reaction, the stirri %:state 1o was nmuai nt ai ned. Then,

t he above- mepLiLgn Y%gpoL M | 0 lsuti Qn, s
hydr ochl or i cﬂgl?ﬁd(fgg‘l‘gfﬁ’ac[‘i‘i}ﬁg géfgal"“%t%,gﬁgr?&%gﬁtﬁy#%&% é‘lr‘%‘dg%( ;S:u%‘?‘i{ct)lﬁd 99. 5%

as an al dehyde, wWehesprdeingady and then fed froma lower portion of the
reactor, so that the respective supply 15 rates would be 60 kg/hr, 1.9

kg/'hr ‘and 4.5 kgohl the' ¥Ree! heeld, the GRENE N ddipAGRtAd 28l Ahe

reaction. After the acetalization degree of the fornmed polyvinylacetal

reached at | gastal9zERldn rhackeaat ienprilrdrdpa@s réonCRar @ed sfoeem ar upper
portion of the 20 reactor, while feeding the above-nentioned aqueous

pol yvi nyls al gehel oseluthofhehyBbeehl(ani, c waerdbgnd Reékih hakdelyy deda om a
| ower portion of the reactor. The discharged reaction product (slurry) was
transferred washab@1bikier cag bg badrkipedar arktyrsadeiordStinadys(the

transported amount: 5 kg) and then aged at 50C for two hours. The stirring
vanes of thesafengetiank tivineat rnagebbddédoswapt hdak teanes, l@nthomregndi ti on
of 34 preferably from 30 minutes to 4 hours.
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 ag 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 agqueous 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




rotational speed for stirring of 250 rpm was enployed. Further, the
average retention tine of the reactor at that tinme was two m nutes, and

t he*di scharged fluid from the closed reactor was sanpl ed and neasured,
whereby, the 5 butyralization degree at the outlet of the reactor was 41
nmol % and the butyralization degree after aging for two hours at 50C, was
68 nol d. Then, an aqueous sodi um hydr oxi solution was added to the
slurry to adjust the pHto 8. After cooling to 10 roomtenperature, this

slurry was dehydratedabyort qegPbei begak mepalaleret gud WakeheaeRierl of
45% and water 1n an amount Of ten tines to the resin content was added

for dil utioncaﬂﬁlékéiyeaié%lse Hh@%)@i{ffﬁzhy\l\/a&h!baﬁolwth water. 15 This
operation of dehydration and washing with water, was repeated three tines,

and the obtai nedaskyniyidries lagabiedeRedcdbed maded WFeyldidsedd obtain a
pol yvi nyl butyral resin as a white powder. Further, the tenperature of

wat er enpl oygdviag kheapashipgo®i bhivnakers, @BivashasCthieeadhleaseatThe
butyralization degree of the obtained polyvinylbutyral resin was 68 nol d.

The specidfi casusivaeepoateanpef uhet reetgbtr ahdt hesr eaendpewvtiergeeasur ed by
means of an automatic porosineter autopore |1V9500, 25 manufactured by
Shi madzu Cor pataetoar wasuppérnbgridheofcohtentactosodivam eleadgnt in the
resin, as nmeasured by |CP em ssion elenmental analysis, was 20 ppm 35 The
results of thatbutheakreaetoon tdegeewapkrtiwes filled, and the internal
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 acueous 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 agueous
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




product sanpled at the outlet of the reactor, the butyralization degree of
the finally obtained polyvinylbutyral resin, the specific surface area of
the'5 resin powder as neasured by the porosineter, the bulk density, the
particle dianeter 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
sanmg nmanner as 10 in Exanple al except Bﬂ in Exanple al, the tenperature
of the reactor was changed to 200C. The fyrallzatlon degree of the

reaction profyet - sanghedoakal Berdioghatag oRubLel  Bh 18 LRAILYEANAS 19

nol % EXAMPL peration was carried out In the sane manner I n
Exanpl e al eéﬁgEhe&haEhbnaEéﬁgpgerakenkaenf%@ﬂbnefrﬂhg rggcka% Llr ee types
of raw materials Tnfo the reactor was changed to twice (i.e. an average

retention tipRapf +QRE wa”HkS)mlﬁﬂ%eQUtXﬁa|tﬁétHQBcﬁﬁgb%a Qﬁuﬁ@ﬁf&%ﬁpt'on
20 product sanpled at the discharge outlet of the reactor, was 25 nol %

EXAMPLE a4 Thﬁe08§5§baOBea@§oﬁawasegaﬁgueanahaeméagar@annahe%&by Rhlexanpl e
al except that in Exanple al, the nethod of 25 feeding the three types of

raMInaterdal5ut9ka1&Eatﬁ@ﬁca@grgaaatcbnegadtaécfaEI@h& rEbksblry walsh@ 110%
pol yvi nyl al cohol aqueous solution 36 and 35% hydrochloric acid were

prelimnaril Molfkxedninthe puedehetimbnednr degteeThifS el xgdnhl diodt awd but yl
al dehyde
hours at 50°C, was 68 mol%.

Then, an agqueous 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 m?/g. The

content of sodium element in the resin, as measured by

ICP emission elemental analysis, was 20 ppm.




were fed fromtwo inlets at a | ower portion of the reactor at rates of
61.9 kg/hr and 4.5 kg/hr, 5 respectively, and the reaction fluid wherein
the' acetalization degree of polyvinylacetal formed, reached at |east 10
nol % was di scharged from an upper portion of the reactor, while feeding
the above pol yvinyl al cohol aqueous solution, hydrochloric acid and butyl
al dehyde 10 froma | ower portion of the rggctor. The butyralization degree
of the reaction product sanpled at the disctharge outlet of the reactor,

was 39 nol % EXAM%IEEI%%%'E%% cblrfcre]r é;arrp tﬁq}ﬁa{#ﬁ% %@%%.t%‘ew manner as

15 in Exanpl e a4 except _ _ ~ conprising the
polyvinyl al %S?%ghcﬁq%%ﬁ S eSOl g %%Ql%%%ofmé%og@ QoG agh{d, was fed to a

| ower portio the reactor via a nozzle inserte rom an upper portion of

the reactor ({he £anvard At JNe Metal ¢ a3 198k ihed?0 POSition of HS5

fromthe bottomwhere His thé height of the reactor), and the reaction

fluid was di 3ehghged1ePrad Fe3qhar 48ic0uRl fale AMYRREY R I3 tle the
reactor. The butyralizafion degree of the reaction product sanpled at the

di schar ges out-bgli n0bolvlirr 8aCHRAsuMRS 3’3’7 t2e pRIrY%s iEAMPLE 3 Thaxoperation

was carried out in the same manner as in Exanpl e a4 except that in
Exanpl e a4, HbasAityed thielipdr tg@IRr idSian@tidhe apa YHeN ¥mcintoH sa@iemaus

solution and 35% hydrochloric acid, and the butyl al dehyde were fed from
in the resin measured by ICP, are summarized in Table 1.
EXAMPLE a2
The operation was carried out in the same manner as
10 in 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 ra;e
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 alcohel aqueous solution




two inlets at an upper portion of the reactor, and the 5 reaction product
was di scharged fromthe bottomof the reactor. The butyralization degree
of fhe reaction product sanpled at the discharge outlet of the reactor,
was 37 ol % EXAMPLE a7 10 The operation was carried out in the same manner
as in Exanple a4 except that in Exanple a4, max blend vanes (manufactured
by Sum tono Heavy Industries, Ltd., ratio,_of the vane width to the inner

di anet er of the reactor: 0.55) were used38s the stirring vanes for the

reactor. 2 r 3 ed at
t he di scharge ou?l%tgﬁ-l?d t he 1;2;6'}5%6%5%% e, %rrr%qg}‘ W%‘{% dI'he operati on
was carried ?%.d'e% LRGSR STRNer TRS %Qxlea Egg?ﬂ' Sngt ﬁﬁ{gﬁphlh'&%&d'e”

Exanpl e a4, two pa dIe vanes (ratio of the p t he 1 nher

di ameter of tAee FRRACHIom AR (WAIR USRI A3 B HdrHildid J@angs for the
reactor, and the condition for the stirring speed was changed to 120 rpm

25 The bUtyr%le'a%%UrO'étd%rt% Qff the or tHrO'&rIH Qldl!ﬁtk Aghpl ed at the
di scharge outlet of the reactor, was 3 | % ARATI VE EXAMPLE al A

gl ass reagt O&e@@@c&gv@ly,ntaefmlheca:@%@ttﬂbrpffl&la iR WhitHe was simlar to
Exanpl e al but which had no inlet at a |ower portion of the reactor, was
made ready. acetalization degree of polyvinylacetal formed, 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 35 mol%.
EXAMPLE ab
The operation was carried out in the same manner as
15 in 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 porticon 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




5 A 10% pol yvi nyl al cohol aqueous sol ution, 35% hydrochloric acid and
butylaldehyde were made ready under such a condition that the feeding
anounts per unit tine into the reactor would be the sane ratio as in
Exanple, al, i.e. 600 g, 19 g and 45 g, respectively. In a state 10 where
tthe stirring vanes of the reactor were rotated, the above three types of
raw _materials were added sinmultaneously §?0n1separate inlets at an upper
portion of the reactor. Upon expiration of two mnutes, the mxture was

qui ckly trangheradhie 4SRRI e AN G 1 ddempt> and theh pgedh fMgia

butyralization degrée of the reaction fluid sanpled imediately after

expiration ofohpeiiRdt @he YRSy ARVl colhar afifus L I RGEEUHE Pis

Exanple al was followed to finally obtain a polyvinylbutyral resin 20

powder . COVPARATOLVE 16X¥AWPlale i@, lahdCaHARithMe 1Rl L wilne ¥ dA X@bt | Ui d
conprising a 10% pol yvi nyl al cohol aqueous solution and 35% hydrochloric

acid, was prekionindkitlsy afpr epangpherafbralidrg o3 e tha-gixeddd uikk and 45 ¢
of butyl al dehyde were added. EXAMPLE bl An aqueous pol yvi nyl al cohol
sol ution ss eraceichherddudtawamiddaatgasa s une pdfee bastdwldOowhe I Nto a
150 liter SUS dissolution tank, 90000 parts of pure water and 10000 parts
of pol yvi nyl reélaectleal. h@denhgutanadvenadenpdeyreri ot the degredoaf 1700 and a
5 saponification degree of 98.5 nold, were put and heated
product sampled at the discharge outlet of the reactor,
was 37 mol%.
EXAMPLE a7
10 The operation was carried ocut in the same manner as
in Example a4 except that in Example a4, max blend wvanes
{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 ad except that in Example a4, two paddle wvanes
(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%.




to conpletely dissolve the polyvinyl alcohol. A cylindrical closed reactor
made of glass and having a capacity of 9 liters (provided with two rod
baffl es) which had three inlets at a | ower portion of the 10 reactor and
one di scharge outlet at an upper portion of the reactor, was nmade ready.
Pure water was filled into the reactor and the internal tenperature was
mai ntained at 32C with stirring (anchor gnes 350 rpm. The

above-nmenti oned 10% pol yvi nyl al cohol aqu 15 solution, 35%

hydr ochl ori cafpdrag 1o @ghﬁp@@tghyst and butyl al dehyde (purlty 99.5% as
an al dehyde, were nmade ready. Wiile feeding themfroma |ower portion of

the reactor so 1haf]dRE FRIRQAT KRl @f@dﬂ%@éﬁﬁﬂﬂ@&&&%ﬁ& Xg/hr, 0.29
kg/ hr and 0.68 kg/hr, the formed 20 yvinyl acetal reaction fluid (slurry)

was di schar ged tefkOgmanhURRer sRarlaeN tof Hida Fl%a%tlo'butFQ\@ﬁ'd?g Hfa the raw
materials into the reactor was carried out for 5 hours, and then the

feeding lineigfiethat 90|1)é\41ke|iry oG @0l FAGHRO U aT@loH, | Qia sWark daMrlealiBe. t o
pure 25 water. The interior the reactor was sufficiently substituted by

pure wateq, Anq!o%hpa,lykzh@yrlea%@howaaqu@oms%@mltadm whameupon the sticking
state on the inner 40 surface of the reactor, the stirring vanes and the

baffl e was agdebtailpedc Asid mesubityilelssbsidenedle stadekirrgdwamdsrser ved
on the inner surface of the reactor, on the stirring vanes or on the
baffl e, and shehcandiohidin iwas thagoatie Feediogalameeinglst pefr deypdsitisnest i cki ng
on the inner wall, the vanes, the shaft and the baffle, was 58 g
inte the reactor would be the 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 ¢

25 of this mixed fluid and 45 g of butylaldehyde were added.

EXAMPLE bl

An aqueous polyvinyl alcohol solution as one of the




The average retention tine in the reactor under this condition was 60

m nutes, and the acetalization degree of the fornmed pol yvinyl acet al
sanpl ed at the discharge 10 outlet at the upper portion of the reactor, was
58 nol% A part of the obtained slurry was transferred to a separate 6
I"iter aging tank (anount transferred: 3 kg) and then aged at 550C for two
hours. The stirring vanes of the aging tggk wer e three-bl aded swept back
vanes, and 15 a condition of the stirring fotational speed of 150 rpm was

adopt ed. TheR,,AR-3Q480US SRl de $uldyen was added to adj ust
the pHto 9. After cooling to room tenperature, this slurry was dehydrated

by a cent rifugal I@&og%oairﬁi i ey BYRALB s LPANLSIMNHN Qfarﬂ@,%%d‘[%‘ ﬁéft&’é ed by an
addition of water in an anount of ten tinmes to the resin content and

washed W th wit ¢y &Rt BHdd doono 3Rrtd Bt @51 yiAinS/ I0RIAHAN fving
dehydrati on and washing wth water 5 was repeated three tines, and the

obt ai ned sl Uiahy WRYagROPILyiRDIGALIRH FeGrideendnizd tpkiain a white
powdery polyvinyl butyral resin. Here, the tenperature of water 41 wused

for washi fg wapc2B¥Gceadhrn i rehe thuigymakicat,i arerdegnae 0fd s ai ned
pol yvi nyl butyral resin was 70 nol % The specific surface area per unit
wei ght of theo esmplpawdsr disasiived the Dpolganisiyvdl sAuicdyet.i ¢ por osi met er

aut opore 1V500, manufactured by Shinmadzu Corporation, was 3.2 m2/g. The
content of sodi um eyvd@nprdrigel helases] resmasdk8 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 cutlet 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-mentioried 10% polyvinyl alcchol agueous
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 $.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 agqueous 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




ppm as neasured as an | CP enmission elenental analysis. The results of the
butyralization degree of the 1-0 reaction product sanpled at the discharge
outlet of the reactor, the butyralization degree of the finally obtained
pol yvi nyl butyral resin, the thickness of the deposit sticking to the inner
surface of the reactor, the specific surface area of the resin powder
nmeasured by a 15 porosineter, the particlg size and the anount of sodium
in the resin neasured by ICP, are sumari ®d in Table 2. EXAVPLE b2 The

operation wag.cagELedouheUpdSEebie BANCSeoRdht gUACES A BRI AL

except that e tenperature he reactor Wwas change

b3 I n Exanpl @aQ' asEE%tQEﬁéat ' Oﬁ's‘”@sré‘éﬁit’: e%&“&u}?é’taﬁgia'ftéeﬂckhﬁ feedi ng
rates of the polyvinyl alcohol aqueous sol ution, 35/6hydrochlor|c acid and

butyl al dehydgad5058ePgef: ankghbr infet43ukghbbE %@dt9e34e59%BE B%S@?ﬁ;'ve|y
(the average retention tine: 120 m nutes). 42 EXAMPLE b4 In Exanp e bl, the

operation \Na§t§§i’:ﬁ_h?dvﬁiﬂlbsb}ér 8dli uaki parkhe, f agdi RYer ab@dieh ohhgarol yvi nyl
al cohol aqueous solution, 35% hydrochloric acid and butyl al dehyde 5 to be

2.25 kgl'ty, 808d3 kpndirtawdll Ovdighke/ &f , dep@sPest v eblind hon avRe agener
retention tinme: 240 mnutes), and at a reaction tenperature of 37C.
EXAMPLE b5 Awhabk tlpevanastochandha6t ghdasshanvalidlengwas 58 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 ocoutlet 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 wvanes
of the aging tank were three-bladed sweptback vanes, 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




10 capacity of 9 liters, was nmade ready, and a gl ass nozzle having an
inner dianeter of 20 mmwas 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% pol yvinyl

al cqhol aqueous sol ution, 35% hydrochlor%f acid and butyl al dehyde, were,
respectively, fed froma |ower portion of "the reactor. The respective

feedi ng rat ego0eF §of: Qaldlibly Whsl 2@ HacNd et kg/ hr 20 (the average
retention time: 40 mnutes).” During the feeding, the internal tenperature

was mai ntai ned t arthe AR Al {2ktStdd lddrdANShorhe a@saidd rpm . The
formed polyvinylacetal reaction fluid was continuously di scharged fromthe

nozzl e at theoclvea ngfl bt r=8actedin ws BYAMRYIR b6Tha Epedrlecbaurifhee
operation was carried out by attaching the glass nozzle at a position

where the 43areat petaungapasiiightvas dHee rediid govdeay efcagmrer] eition tine:
60 m nutes). EXAMPLE b7 In Exanple b5, the operation was carried out by 5
att achi ngs t hee@nas  fn@litlotnaati A gaasidiinet evhena ddeare iTsrmal capacity woul d
be 6 liters (average retention tinme: 60 mnutes), and adjusting the
f eedi ng r at emanfu fisle urE@E@dgyo | Shiimmd z1a|Gratpalr sgiuwen usveso | 3ut2 arf/g35%
hydrochl oric acid and butyl al dehyde to be 3.0 kg/hr, 0.095 kg/hr and 10
0.225 kg/ hr, respdst iamiter(t hef avatiage gletmemtt om tilme:resin was 18
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 bhl, except that the temperature
20 1n 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).




120 mnutes), and at a reaction tenperature of 20C. EXAMPLE b8 In Exanple
b7, the operation was carried out at a reaction tenperature of 50C 15
COMPARATI VE EXAMPLE bl A gl ass reactor having an internal capacity of 2
liters,, which was simlar to Exanple bl but which has no inlet at a | ower
portion of the reactor, was made ready. A 10% pol yvinyl al cohol aqueous
sol ytion, 35% 20 hydrochloric acid and bujyl al dehyde were nmade ready under
such conditions that the feeding volunmes into the reactor per unit tine
woul d be in ghampagepuatio as in Exanple 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 abowsaniy1ee H1y,Pahedfogcdt thitdre A caefiedidit tipeousl y
added from separate inlets at an upper portion of the reactor.” Upon

expiration ofd§Ustingt ehe FREATNG Wa® 4% A4 hd PNSAARA d1@chaleparate
aging tank and then aged. The butyralization degree of the reaction fluid

sanpl ed | Maduabelsy safluen ot piznat hgdroichdd i kEs ams tud Yk 1%ehyde
Thereafter, the procedure of Exanple bl was followed 5 to finally obtain a

pol yvi nyl put ybaber @si2n pawtier,. 0. CABPARARrVERAEXANVRIZE Ko hkhe operati on was
carried out under the sane conditions as in Exanple bl, except that a
cylindrical rekpsedivedgt dtheadeeofagyl ass eand omavimg :a 2ddpadirtuteaf) 2 10
liters (provided with two rod baffles) was enployed. The average retention
time in the pedcedr anasagiidwn r@mperature of 37°C.
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 bS5, the operation was carried out by

attaching the glass nozzle at a position where the




m nutes. After disassenbling the reactor, the sticking state was observed,
wher eby sticking was substantial particularly on the baffle and anchor
vanés. The total 15 weight of the deposits was 210 g. COVPARATI VE EXAMPLE
b3 The pperation was carried out under the same conditions as in Exanple
B1, except that a cylindrical closed reactor nade of glass and having a
capgcity of 4 20 liters (provided with t rod baffles) was enpl oyed. The
average retention time in the reactor was %bout 26 mnutes. After

di sassenbl i ”Qn{:@?néﬁaEBBBCﬁEK}e WBPFEK a6 §H%ﬁe§‘cs"‘@%v‘é9%%fev‘i‘:%te‘ﬂ‘&%ro%by

sticking was observed on t , anchor vanes and’inner wall of the
reactor. The gﬁetogglmwghggg of the deposits was 107 g. COVPARATI VE
EXAMPLE b4 In Exanpl e b6, the operation was carried out at a 45 reaction
tenperature pkaffrer §PVPARATI VE EXAMPLE b5 In Exanple b6, the operation was
carried out at a reaction tenperature of 65C. Upon expiration of 14 5

mnutes after inirh gikaap1ef Hsee@dinky dhe AT il ied utdigehar ge
nozzle at the side of the reactor was clogged, and the reaction fluid was

not constant hytaghsehatgedgliber ebekee hliteaopekatiion wherst epeed. EXAMPLE
cl 10 An aqueous polyvinyl al cohol solution was prepared as follows. Into

a 600 liter Shbedhalokuphedtiamonlddde0d0 lpaers qhveuwagaenatetenaridnd0000
parts of polyvinyl
time: 60 minutes), and adjusting the feeding rates of the
10% polyvinyl alcohol agqueous 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




al cohol having an average pol ynerization degree of 1700 and a

saponi fication degree of 98.5 nol% were put and 15 heated to conpletely

di sdol ve the polyvinyl alcohol. As the reactor of the first reaction
apparatus, a tank type closed reactor nade of glass and having a capacity
of 500 m which had three inlets at a lower portion of the reactor and one
di sgharge outlet at an 20 upper portion of the reactor, was used. Pure
water was filled into the reactor of thedfirst reaction apparatus, and

ater vas | tor_of thelfirst reaction appa a
vanes. 400 1 R i i SRR G i i S el o 0BE 25
| ution, 359 . ' ' | yst X | dehyd
Courity: 0o, S Sae daich Modkd? A SR A v sl e ey
ti ft t f [RY2 [ ld b
5 kol 0. TGRS T e T eRBear v g ek bt tha Y

acetal i zation reagd,, ralld the fﬂlgosc%%&%téﬁrh}a{ﬂrg?e;'ﬁlz g&&”ﬁéf‘i‘&@hy

di scharged from an upper portion o e b reactor o Irst reaction

appar at uss (e RMELAYS, SALAN LODITR B INGT SeditAdad [UTd Tn the

reactor of the first “reaction apparatus: about 1.8 mnute Then, the

first reacti egydapirc™as fhedidi® &J ower portion of the first reactor
(outer tenperature: 40C, 10 stirring with anchor vanes: 400 rpm anong

three cl osed reaciy e Mn Qs a6 dRVG Y MudMteidadagapacity of 15
liters (the reactors of the second reaction apparatus) disposed in series
W th the reaciopidiefidie dd risi EB:@agilieobl, except that a cylindrical
closed reactor made of Qlass 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 vanegs. The total
15 weight 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




apparatus, while the reaction fluid was di scharged from 15 an upper portion
of the reactor and then carrying out feeding and discharging in a simlar
manner to a second reactor and a third reactor (the total of the average
retentipon tinmes 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 final%y have the second reaction fluid
di scharged from an upper portion of the th?rd reactor of the second

reacti on appar . eaGti:en. fluid (slurry) discharged from 25
t he reactor gF%%#§°€e?§ﬁ§%%§§%F%b%&a€pgratus was stored in a tank of 500

liters. Then I ydr oxi de sol ution was added to the slurry
GORARMAN SHeE 8

to adjust th er cooling to roomtenperature, this slurry

was  dehydrat ed by, &Lapid fgalReRAALAT &) NALEL SANIEN 40, 48% and

wat er was added in an unt of 15 trmeés to 5 the resi'n conponent,

wher eupon vasiag ;W RABLSLAES. FEERd ObboRYeRblFhLIEN! BF 3@ M nutes.

Thi s operation of ydrati on and washing w wat er was repeated tw ce,

and the obtaingdelubrypas nidebydiatl 8¢ 2eal rNdnhen e 1ig bt ain a
white powdery 10 pol yvinyl butyral resin. Here, 'the tenperature of water to

be used for waghighg WalheWalerz1was 2286 snRadt ¢ase reat@Cqfent of
sodiumelenent in the resin as nmeasured by an I CP em ssion el enent al
anal ysis, wagl1b3geBhmandetde tRacepes filaipr aceduwot ondtart@ anal ysis
discharged. Therefore, the operation was stopped.
EXAMPLE cl
10 An aqueous polyvinyl alcchol 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 mocl%, were put and
15 heated to completely dissolve the polyvinyl alcchel.
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 cutlet 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 aguecus
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



15 was as follows. 0.5 g of the polyvinylbutyral resin and 5 m of nitric
acid were put into a mcrowave deconposition container (inner cylinder)
and "deconposed by a nicrowave deconposition apparatus (MS-1200VEGA,
manuf acf ured by M1lestone) . After cooling, the entire 20 deconposition
container was dried up in a water bath, and 20 m of 3.5% hydrochloric
acid was added, followed by heating for ?'ssolution. Sodiumin this

solution was quantified by the I CP em sstdn spectroscopi c anal yzer

(SPS- 1200n yRRULRCLULEd by cSeldiagl DSHEUTRALS o B 4523 TRaSUT 0 e ti o

pl asma power wavelength he resul'ts

bUtyraliZatigﬂddﬁgﬁﬁﬁg9krth?e@%ec%@%%h%@ﬂ;@?%é!i yl it ygal resin and the

anount of sodi'um he resSin measure analysis, are sunmmari zed
in Table 3. 5| e f ng. .- of lyvi nyl
al cohol aquegééwgggﬁggéﬁF Eé?%?gbécﬁﬁgr%@%agﬁggén%eagﬁgéFaF3%ﬁ§h§8ﬁ%re

adj usted to penl@nkeLany Qi32hke6BE £388 Gn/ 3k botaSRESE Veley (total of

the respective average retention tinmes in thé reaCtors of the second 10

reaction aAppaeakusr a8powhed £lrBRUEahct i BXANBLE &3 ukn (EXaTBkerGlge the _
feeding rates of the polyvinyl alcohol aqueous solution, 35% hydrochloric

acid and butgkahdebnde iwer @ fadhusireesto rbac2q okg/FNiid0 167 the/ Heat® and 1.8
kg/ hr, respectively (total of the respective

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,

16 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 fluild (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



average retention times in the reactors of the second reaction apparatus:
about 2.0 hours). EXAMPLE c4 In Exanple cl, the feeding rates of the

pol yvinyl 20 al cohol aqueous sol ution, 35% hydrochloric acid 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
i nternal capacity of 15 liters were used in series (total of the
respective 25 average retention tinmes in the reactors of the second
reaction appﬁg Usg about 2.7 hours), and the reaction fluid was

conti nuously |scharged 49 EXAMPLE c5 In Exanple cl, one reactor having an

nternal capaci bt ol SRMILEr $o g_fogap%e%@%%cwr%actem WA s VS

used, and the reaction roma | ower '5 portion of

reactor, andg Eﬁgdgg% Yas E%BE&E'fgﬁﬁllyseﬁb§%lﬁ%ﬁ:g%@ br oeaR WRRRenROr ti on
of the reactor average retention tinme in the reactor of the second

reaction appggaiygg, ahQuivase? BAYr %hdeéxéMPlaE eRolf AR raqgeeUsaRolyyi nyl
al cohol solution was prepared as follows. Into a SUS dissolution tank of

2000 liteys, thd626Q08 PamMbenehtPULBcWRLPonANE sEAA0QiRAN W telr RalsyVi Nyl
al cohol having an average pol ynerization degree of 1700 and a

saponi fi cati pardearesuel H98s8 iFRlidy Were 3puniandek? heated to conpletely
di ssol ve the polyvinyl alcohol. As the reactor of the first reaction
apparatus, a This operation 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
quantified 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



tank type closed reactor nmade of glass and having a capacity of 2 liters,
which had three inlets at a lower portion of the reactor and one di scharge
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 tenperature was
mai ntai ned to be 30C with stirring (anchf vanes, 400 rpm. 25 Then, the
above-nmenti oned pol yvi nyl al cohol aqueous®®sol ution, 35% hydrochloric acid

wor o made socerabive BRveRH buRYRELRa TR R R sl o Pl e

OoWer portion o

reactor, so tha h p I eedi r S -he 1. 0 kg/ hr
and 2.1 kg/h?ﬂ %ggcgfégﬁoﬁggkﬁgeﬁaggtgﬁfzgp?oﬁﬂggg%%%dngggngggﬁ%r %F%
reaction fluigd wag;8 gontinuously discharged froman upper portion of the
reactor (the average retention tinme in the reactor of the first reaction
apparatus: apQuipBgbc.8i nutes). Then, the first reaction fluid was fed in

the sane procedure as in Exanple cl into eight closed reactors 1o nade of

gl ass and; havi ng 1an ekl RAl 1CARAG tPeetli nt0 raltlf S dictROsRAJASAri es as
reactors of the second "reaction apparatus (outer tenperature: 35C

stirring wihhcaRehohquanas: s30QciBR),, 3wk heat-Benneacti aeifil Wnd was
di scharged from an upper portion of the reactors, so that 15 while

conti nuousl ybaaylylaghoue Wweeecagindstedactibobel n ot kg /hseCONG 3r &AGHON
apparatus, the second reaction fluid was finally discharged from an upper
portion of tBAAdA80N73 kg/hr, respectively (total of the respective
average retention times in the reactors of the second
10 reaction apparatus: about 4.1 hours).
EXAMPLE c¢3
In Example cl, the feeding rates of the polyvinyl
alcochol agueous 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 c¢l, the feeding rates of the polyvinyl
20 alcohol agqueous 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.



reactor of the second reaction apparatus (total of the respective average
retention tines in the reactors of the 20 second reacti on apparatus: about
2.4 hours). The second reaction fluid (slurry) discharged from the second
reacti on apparatus was stored in a tank of 2000 liters. Then, an aqueous
sodiun1hydroxide solution was added to the slurry to adjust the pHto 8.
25 Thereafter, in the same procedure as in Exanple cl, a polyvinylbutyral
resin was obtained. 51 COVPARATI VE EXAMPLEZcl A gl ass reactor having an
internal capggirbp g{ liters, which was S|nilar to Exanple cl but which
has no inlet at a lower portion of the reactor, was nmade ready. 5 A 9%

pol yvi nyl al cohol;p %%ﬁfiﬁﬁ ut| r ﬁﬂ g?ﬂ
but yl al dehyde. mere na rea under suc:tj'rﬁlz%'d coﬁg{tlon é% e feedlng

amounts i ntodJhg % 5@ Wﬁ_&@t R 1)
Exanpl e cl, F.B ct 6000 g, 06 g gnd 44§'§?¥%%§%§%%¥%E ) statégmhere

10 the stirriag vaees @hd Mo §aGIRN LA i M, fé&%rtdﬂ%? 1dwdies of raw
materials were sinultaneously added batchw se from separate |n ets at an

upper poréi ook ibhe off @RGOreadRdY ORI *HOR 1frrl: §dl MPASIndNE 1Y Xt ure
was quickly transferred to a separate agi ng tank nmade of 15 gl ass and

havi ng an i nigkkalargaadiron @h Lppdrt @ott i GIitiR ARAFPNY diRAct i on was
carried out by mmintaining at 400C for 2.7 hours with stirring (anchor

vanes: 400 r pReragleereafcnerion tigecdndamee rWaldtdrhef pHRCcedydhds in
Exampl e cl, a pol yvinyl butyral resin was

reaction apparatus: about 3.0 hours).
EXAMPLE cé

10 An agueous 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 wvanes, 400 rpm).

25 Then, the above-mentioned polyvinyl alcchol agueous

solution, 35% hydrochloric acid as an acid catalyst, and

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



20 obt ai ned. EXAMPLE dI An aqueous pol yvinyl al cohol solution as one of the
raw materials was prepared as follows. Into a SUS dissolution tank of 15
litérs, 9000 parts of pure water 25 and 1000 parts of pol yvinyl 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 52 the
pol yvi nyl al cohol. Then, the agueous poly%@nyl al cohol sol ution was
mai nt ai ned at 50C. A tank type reactor nmade of glass and having a capacity

Bintalned at S0C A ta react or midk capac
Vanes made. of CHOFY of (r SO, PR Fadnarn el PRy o) A s eady.

Thr ee suppl y, Lubes Sebvicnd akag 33-baltlios ARl LAched Joam 1y o)
p . e Iter

positions at an upper portion of the reactor of ‘pure water was

charged, andy bgrgeqp@rgbygg was %Qlaﬂ?ygkedt%tc%§§y.gﬂgntﬂgtklstirring

(stirring rofational spée 65 rpn), the 10% polyvinyl alcohol aqueous

solution, bupybahidebydeand<20%ibydr apll @hieC racisd iR ifed fram the
respective supply tubes. The respective feeding rates were 16.7 m/m n,

1.30 m/nin $3nardubullyidikichattle feedi Ag wphdrepoeth ilhe JrawH@t erial s
per unit hour: 1.15 liters/hr, V/v#0.87). During the feeding, the stirring

rotational spegdtwas (ghadudkhruger 2eteat(bhomigR tign 12Q rEkctWrt hArthe
increase of the Iliquid surface. 20 During this series of operations, the
i nt er nal first reaction apparatus: about 3.6 minutes),

Then, the first reaction fluid was fed in the same
procedure as in Example ¢l into eight closed reactors
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 wvanes: 300 rpm), while the reaction fluid was
discharged from an upper portion of the reactors, so that
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
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.

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

polyvinylbutyral resin was obtained.




tenperature was controlled by using a jacket of the reactor and naintained
at 30C. Wen the total anount fed into the reactor becane 4 liters (the
total liquid amount including the prelimnarily charged 20% 25
hydroch]oric acid: 5 liters), feeding of the raw materials was stopped. In
this state, the acetalification reaction was continued for one hour. 53
Upon expiration of one hour, warm water circulated into the jacket to
heat the reactor, and the internal tenperature was nai ntained at 550C. In

this state, &gﬁ Aﬁhbﬁﬁhnﬁxhﬁbﬁ$i8@al speed was raised from 120 to 140 rpm 5
and mai nt ai ne For two hours. Thus, a polyvinylacetal (slurry) was

obt ai ned. Then, %”gﬁ%‘é%o'i%a%‘l%iru'??a@ﬁ%boﬁnd%n%@ﬁ'ﬁlﬁ!&a jaddeft 0 adj ust

the pHto 9. After "cooling to room teéenperature, this slurry was dehydrated

by a centrifuygakr10 geRahALAL E9mA1¥R! €6 €2BheRk eh 4% rd dhhersdidut ed by
an addition of water in an anmount of 10 tinmes to the resin conponent, and

washed with water BY &t hbWeRIpbetidd ofl RUkeFealtitbs, ORBLAMQR eady.
dehydration and washing with water was repeated three tinmes, and the

obt ai ned sl upr yslponesidehydnabadlagauoard sbheam idhi, ed 5o hirdich1d i t e
powdery pol yvinyl butyral resin. Here, the tenperature of water used for

washi ng wi t hagatieanawas ty3aCdehydacvegas tadeTheagpeanllet suichaee area per
unit weight of the resin powder nmeasured by neans of automatic porosineter
20 aut opore t¥ha@rismnthact thed fbpdShgmadounter patat ithe, reastod. peh/ g.
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 of 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. 2An 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




The content of sodiumelenment in the resin as neasured by an | CP em ssion
el enental analysis, was 11 PPM 25 The results of the butyralization degree
of fhe obtained polyvinylbutyral resin, the specific surface area of the
resin powder neasured by the porosineter, the 54 particle size and the
anount of sodiumin the resin mneasured by ICP, are summarized in Table 4.
EXANPLE d2 The operation was carried out der the sane 5 conditions as in
Exanpl e dl except that the internal tenpefature of the reactor was changed

to 250C, and I : 19 chl gf.lL.6¢ aci | L.k nak | char ged
into the reagégrboégkﬁgkg égm%gkﬁﬁ Egg%%FeEgg,§§§883§epgpggﬁhggs carried
out by adj ughi-Reohhef1e8diRg J=at &5 19 e PRy _al cohol aqueous

sol ution, butyfglgehy e an Zoﬁ)hy EOCﬁﬁOric%gE¥; ¥{o be 9.8 mM/mn, 0.77

m/nin and 0.64 o fad (i VRl Gaddie, s YNAEY Gl gt per uni t hour
0.67 liters/hr, 1-5 v/v--"-.1. 49) EXAMPLE d4 In Exanple , the operation

was carried eubabY tWHME AR aRRE i NRPLAATK oV 38T i Drie b i
medi um paddl e vanes (d/ D=0.60) as stirring vanes. 20 EXAVMPLE d5 I n Exanpl e

di, the operakitaRriay CRNEsAd PhdRY vahisthadld FIK T qadfars tameR of
gl ass and having a
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
agqueous 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 wvolumes 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
liguid 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.




capacity of 6 liters, which was provided with a stirring nechanismat a
| ower portion of the reactor (stirring 25 vanes: anchor vanes nade of
Teffon (registered trademark) wth d/D=0.65). EXAMPLE d6 An aqueous

pol yvi nyl al cohol solution as one of the raw nmaterials was prepared as
follows. Into a SUS dissolution tank of 2 n8, 900000 parts of pure water
and 5 100000 parts of polyvinyl alcohol hgging an average polynerization
degree of 1800 and a saponification degre of 99.0 nold, were put and

heat ed t0 Complst el diSSRhy e it ARSI Wy @heaol - JheR;  Liiga flt ure vas

mai ntai ned at 45C. 10 A tank type reactor having a capacity of 1 nB (gl ass

l'ining on th%ﬂﬂm@l{hé%{écﬁ@& el wash PVl dede WAkl ach Stk féAgareChani sm
(stirring vanes: max bl end vanes (d/D=0.55), manufactured by Sum tono

Heavy |ndust i@gerddite WM OBl véd mdefdan, (megicHier ed ddaademm k)) was
15 made ready. Fromthree positions at an upper portion of the reactor,

three supply duibesi ifmd it @s0 asodad s raied® atdmched. tdSad ifghis of
pure water was charged, and the tenperature was adjusted at 32C. Then,

W th stirki NGr(cstdi titi e afdonako IRAEKE . SThudl BPBolReMely1RJetidli t vol une
Pv=0. 14 kWnB), a 10% polyvinyl alcohol aqueous sol ution, butyl al dehyde
and 35% hydr@ahimani)c waed bbwerindded fromthe respective supply tubes. The
respective feeding rates were 100 liters/hr, 7.7 liters/hr and 3.1
liters/hr, respecrhere] yaytdguéoial s@divol ydrdeidepesolmtiohovas 4408
liters/hr, V/v -1.35).
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 S6 volune at term nation of feeding of
the raw materials: Pv=0.14 KWM), as the liquid | evel increased. During
this peyiod, the internal tenperature was controlled at 320C by cooling
With water through the jacket of the 5 reactor. \Wen the total anount of
the liquid in the reactor reached 900 Ii% rs, feeding of the raw materials
was stopped. In this state, the acetalization reaction was continued for

one hour. Thgp,(theei BESENahdt eRRERALURE BF LhaiRaAghorhwas L]y ai sed to
550C and maintained for two hours to carry out the aging reaction. Thus, a

ponV|nylacehggsﬁ§garby)1u@s a®bt 3unRdrither eaf rablel R .t he sane procedure
as in Exanple dl, a pol yV|nyIacetaI powder was prepared. COVPARATI VE

EXAVPLE dI 1§X§M9Lgsazreactor having an internal capacity of 2 liters,
which was simlar to Exanple dl but which had no inlet at a | ower portion

of the reactor, was RS atasly wasAch@¥%iRd withyinddc el sagieeous sol ution,
but yl al dehyde and 20% hydrochl oric acid were nade ready under such a 20

condi tions t habniheiafeuaks ihedxbnplet B eeaeper that thiet intied®anoul d be the
substantially the sane ratio as in Exanple dl, i.e. 900 g, 68 g and 59 g,
respectivel ytemperatstrat efwhaeerthetsti wasnghaanesl ab RBECreadidorl were
rotated, the three types of raw materials were added 25 sinultaneously from
separate inl étiseat odnl@éppegdrpohiipoac ebithhwaseacedimidpan lex pheatiedn of one
hour, the inner
into the reactor.
EXAMPLE 43
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 wvolume
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 d4/D=0.65).




tenperature was raised to 550C and mai ntained for two 57 hours to carry
out ,an aging reaction. Thereafter, in accordance with the procedure in
Exanple dl, a polyvinylbutyral resin powder was finally obtained.
COVPARATI VE EXAMPLE d2 5 In Exanple dl, the operation was carried out
Without prelimnarily charging pure water into the reactor. |mediately
after feeding the polyvinyl alcohol aqueoys sol ution, butyl al dehyde and
20% hydrochloric acid, white blocks of aTesin were formed at the bottom
of the 10 reaghmbrzand the inlets of the raw materials were clogged.

| NDUSTRI AL APPLI CABI LI TY According to the present invention, it is possible

to provide a por aus aRRleIsN YPoaGRt /ylr RAUJHHRAMEI 1 EUN G R onkd SPadid | C
surface area of froml1l.5to 3.5 M whi ch has a very | ow content of a

met al conponegaly sHEbraslanwakkpkepatedabsakd1tibus.i stexeehl sok in
transparency, noisture resistance and electrical insulating properties and

wher eby sticlisgollatiba paadueti anmégudpoend suebsasttpare2@ateacknd or
piping is scarce. Further, the present invention provides a process

wher eby tse abooeenpattened pollyvinyllbalybablr ésvinal anhiaglergdal ity can be
continuously produced constantly over a long period of time by a production
equi pnent snablemer25athan Befioee of by 08naadonoskeahn ifiiadidiono Meemaepnent
having freeness in design or installation site increased, while
suppressi ng dép8si.0i nnléf whzepphyviengl heeted tesicempletely dissolve
the polyvinyl alcohol. Then, the mixture was maintained
at 45°C.
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
(2/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 kw/m*}, a 10%
polyvinyl alcohol aqueous 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




58 on the reactor, the piping or the like. 59 NNO10 M N wd+l DOQU) r - |
O ~of @ rNcoCD Ud+~OoH r1 00Lntoco enlDfVN O NrYI COOr I NH | DNNOOr -1 U)
(~t ~1ONr-1 OwrllpN O w al CO.C

*

»

* 56

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 cocling 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 dl, 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 agueous 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 d1, i.e. 900 g, 68 g and 59 g, respectively. In
a state where the stirring vanes of the reactor were
rotated, the three types of raw materials were added

25 simultaneocusly 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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hours to carry out an aging reaction. Thereafter, in
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 agueous
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 is 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 is excellent in transparency, molisture

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 continuocusly 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.
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reactor of the first reaction0O.5215 apparatus (liters) Average
retentionl.82.71.32.71.83.61.8 time (mn) Nunber of reactors of the3332181
second reaction apparatus Each vol umel5151515501015 (liters) Total of
average, retention times2.74.12.02.73.02.42.7 (hr) Butyralization degree at
t*'he di scharge outlet of the reactor of 68696569686868 the second reaction
apparatus (nold) Amount of sodiumin theGEgsin13111712179123 (ppm 62 Table
4 Ex. Conp. Ex. dl d2d3d4d5dé6dl d2

Table 3

Comp .
Ex.
cl | c2 | 3 [ c4 | 5 | cé6 cl

Ex.

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 wvolume
(liters)

Total of average
retention times 2.7 1 4.1 2.0 2.7 3.0| 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




Butyralization degree of the 72717272727268-* resin powder (nmol% Specific
surface 23.33.23.13.33.13.40.7- area (m /g) Particle
sizel.01.01.01.11.00.95.0- (1-im Armount of sodiumin the
resin9711101513109- (ppm *: No powder was obtained. 63 CLAIMS 1. A

pol yvinyl acetal resin characterized in that it is obtained by reacting

pol yvi nyl al cohol and an al dehyde in the presence of an acid catalyst, and
it has an 5 acetalization degree of at Iegst 60 nol % and a specific 2
surface areaqQffd gm 1.50 to 3.50 m/g. 2. The resin according to Caiml,
which has a bulk 3 density of from0.12 to 0.19 g/cm. 3. The resin
according tg Claim1 or 2, whilch has an Ex. Comp. EX.

dl az d3 d4 db d6 dl d2

Butyralization
degree of the
resin powder
{mol%)

Specific surface
area (m?/g)
Particle size
(um)

Amount of sodium
in the resin 9 7 11 10 15 13 109 -
{(ppm)

*: No powder was obtained.

72 71 72 72 72 72 68 —-*

1.011.011.0(1.1|1.0)0.9| 5.0 -




10 average particle dianeter of fromO0.5 to 2.5 pun. 4. The resin according
to Claiml, 2 or 3, which has a netal content of at nost 80 ppm 5. A
process for producing a polyvinylacetal resin, characterized by feeding a
Qeactiop fluid containing 15 polyvinyl alcohol, an al dehyde and an acid
catalyst into a first reactor, to carry out an acetalization reaction,

di scharging the reaction fluid wherein the, acetalization degree has
reached from 10 to 60 nol % and feeding t sanme into a second reactor to

carry out a further 20 reaction to brifg e acetalization degree of
pol yvi nyl acetal to at |east 65 nol % 67—T1fe process for producing a

pol yvi nyl acetal ges| L t + i Laat B hest jkeagtor is a
fal g @ngﬁ\%&gﬁ%egl. PeChal PharavRerelagt Be Lhhst ikeas

cl osed reactor pro a stirring mechanism 25 7. The process for

producing a pgkyyhayl %§eE§%cﬁzgﬁano§%thrilnglkghglaiaﬁtﬁa‘ﬁr aldemieteeiim t he

reaction tenperature in the fifst reactor is within a range of ' 64 from

10 to 60C. 8rhA prLecessel 8F BhOduGNGaRal9kyyi BYAGR! Blasr @3l N,
characterized by conprising steps of continuously feeding polyvinyl

al cohol , @n ghdehydeakidnabecagicd edt akyskasht @05malel esed ar eeicdifid 0 carry
out an acetalization reaction, and continuously discharging a reaction

product wher giprakhe s2eat als 2abkon .degkee 305opal yyinyl acetal formed, has
reached at |east 10 nol% out fromthe closed reactor. 9. The process

accordi ng to2Q airme8 reviinchceorgingesol@latiepd , ofvhiieht hews agiomgkand
reacting the reaction product )
density of from 0.12 to 0.19 g/cm .
3. The resin according to Claim 1 or 2, which has an
10 average particle diameter of from 0.5 to 2.5 um.
4. The resin according to Claim 1, 2 or 3, which has a
metal content of at most 80 ppm. 7
5. A process for producing a polyvinylacetal resin,
characterized by feeding a reaction fluid containing
15 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
20 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.

25 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




continuously discharged out fromthe closed reactor, in a separate
reactor, and after the acetalization degree of polyvinylacetal has reached
at |east 60% subjecting this polyvinylacetal to neutralization, washing
with wajer, 15 dehydration and drying. 10. A process for producing a

pol yvinyl acetal resin, characterized by continuously or internmittently
feeding a reaction fluid containing polyghnyl al cohol, an al dehyde and an
acid catalyst into a reactor, to carry out an 20 acetalization reaction, so
t hat the ave&ggﬁlh%tQQ;%%mc_tine of the reaction fluid in the reactor would
be at | east m nutes, and continuously or intermttently discharging

the reactiongf | uipd phereisn she %%%h%&h@a%ﬁ%Bl@%&%QQa%%EaHEQQQﬁ§1at | east 10
65 ol d, = 25 e

nol % and | ess than d, out fromt feactor. 11. The process

accor di ng t 0 30k 2RETRI IS 1 Fi8RC It sl I dARNHUHRUS Y dai
internittentFyadFSchaﬁéed &Ek 65 éhfggfonsgﬁz reactor, iIs féitherjﬁg%cted

in a separat Bo1rRAGHr alk@HY1, NGt ha RESiR) 2@t i00 96 @& @f1yst into
a

pol yvi nyl ace to at |l east 65% 12. A process for producing a

pol yvi nyl @cetalc18%id rea? Wi, Cht of RIS @t @aClddd 41aI204HiMH r@leadiadn ,and an
al dehyde in the presence of an acid catalyst, characterized by feeding

pol yvi nyl al ¢@liolcondn nalodedlydel i st rayl maciad reatcaliyst pgridduc reaateim of a
first reaction apparatus to carry out an acetalization reaction,

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

10 steps of further aging and reacting the reaction product
continuously discharged out from the closed reactor, in a
gseparate reactor, and after the acetalization degree of
polyvinylacetal has reached at least 60%, subjecting this
polyvinylacetal to neutralization, washing with water,

15 dehydration and drying.
10. A process for producing a polyvinylacetal resin,
characterized by continuously or intermittently feeding a
reaction fluid containing polyvinyl alcochol, an aldehyde
and an acid catalyst into a reactor, to carry out an

20 acetalization reaction, so that the average retention
time of the reaction fluid in the reactor would be at
least 30 minutes, and continuocusly or intermittently
discharging the reaction fluid wherein the acetalization
degree has reached at least 10 mol% and less than 65 mol%,

25 out from the reactor.

11. The process according to Claim 10, wherein the

reaction fluid continuously or intermittently discharged




10 discharging 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 fluid into a second reaction
appar at ys having one reactor or two or nore reactors 15 connected in series
t% carry out aging and a reaction to bring the acetalization degree to at

| east 60 not% 13. The process according Claim 12, wherein the average
retention tine of the reaction fluid int reactor of the first reaction

apparat us isodt reanl che 2LBYL € 514 THS.PHACEILANGOTIING 4o, ai m 12

or 13, wherein the total of the average retention tines of e reaction

fluid in the gagkers cof btﬂ%fs%mn%cre%@.qtiiz%i%pfare@tfé% oxatisfies the
following formula: 25 EVi/ Q@I where the total numbér of reactors of the

second react bgnARRALRLES 1 TNaknuRen) 6s¥. is the volume (liters) of the
66 i-th reactor in the second reaction apparatus, i is an integer of from

1to N EVIi hg.thephetaksofoirMerveheidy a0bollie ingaReeliave rfeadet ors of the
second reaction apparatus, and Qis the anount per unit tine (liters/hr) 5

of the figstwheat! icemplivied Hawitngg o yihedeeardnileagid @m appar at us.
15. A process for producing a polyvinylacetal resin, which conprises
reacti ng pol glideplydal deheheapdcarncal dEhwyte dadid ke tpriesence of an acid
catal yst, 10 characterized by conprising steps of prelimnarily
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 Vi/Qx1l

where the total number of reactors of the second reaction

apparatus is N {(number), Vi is the volume (liters) of the




chargi ng water or an aqueous solution having an acid catalyst dissolved
therein into a reactor, then feeding polyvinyl alcohol, an al dehyde and an
aci d catalyst to the reactor, then stopping the feeding of the raw 15
naterlals and then carrying out an acetalization reaction and an agi ng
feaction in the reactor to bring the acetalization degree of

pol yvi nyl acetal to at least 60 nold. 16. ghe process according to C aim
15, wherein the volune 20 of the water of®the aqueous solution havi ng an

acid  catal ystodl seglved Lekein o dield Hodpiiilon charged it o Lhe eactor,

and the volune per unit tinme of the polyvinyl alcohol, the aI ehyde and

the acid calgh¥aber bed fibho 1! *&% WEAGHAL 4 oS e fop e Jeoldiipgy frgnul a: 25
V/v>0.5 where Vis the volume (liters) of the water or the aqueous

sol ution havighg tg eisheelidley Hoaditssd! Ve tH becdhfl RI&Ibn prelimnarily
charged into the reactor, and v is the volunme per unit time (liters/hr) of

Fggcltoglr yV|5ny|app@|r%.Qﬂ%|,1 e alidehyde sarmnith@eachmhiGat@dmest (1 fiedd Mo the
- 5 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,

10 characterized by comprising steps of preliminarily
charging water or an aqueous solution having an acid
catalyst disscolved therein into a reactor, then feeding
polyvinyl alcohol, an aldehyde and an acid catalyst to
the reactor, then stopping the feeding of the raw

15 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

20 of the water or the agueous sclution 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:

25 V/vz0.5

where V 15 the volume (liters) of the water or the

aqueous solution having an acid catalyst dissolved




* 67
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.






