SPECI FI CATI ON | NTERLAYER FOR LAM NATED GLASS AND LAM NATED GLASS
5 L TECHNI CAL FI ELD The present invention
relates to an interlayer filmfor . | am nated gl ass and to a | am nat ed
glass in which said interlayer filmfar lam nated glass is used. 10
BACKGROUND ART Lam nat ed gl ass conprising at |east two gl ass
sheets and a plasticized poly(vinyl butyral) interlayer film sandw ched
t her ebet ween has fundanental characteristics required of 15 | am nated

gl ass For exanple, it has good transparency, weat her resi stance, bond
strength, and penetration resistancgpEcirFicamondly allows its fragnents to
scatter. Thus, it has so far been w dely used as the w ndshiel ds of

aut ondbi | es or buil di ngs, for- instance. 20 Wil e | am nated gl ass

of this kind is eXPEEREAYER 'FOR LAMINETED!GLASS NG ! EAMENATED SCLASSS

menti oned, above and in safety, it is poor in noisture resistance. Thus,
when the above-nentioned lam nated glass is used in a high humdity
environment, a problem may arise; TECHENICALh®IERDer| ayer film25 in the
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air. lamThateghegnasenandoftoblaudamigatedagdasisatiad whiilch sadd

addi tive usegl_ g:or %d' us%ié_ﬁ% %he li%@& SR n%&gst%etivgeeré the 30 interlayer

filmand thelBt§EdayRE R&d B, | #83er that the

| am natetb gl ass will sufficiently di scharge the functions nentioned

;;bove, it is necessary to  adj usé##%w Ig#‘,ength between interlayer

il mand gl ass so that it may f | adequat e range. Thus, if

the bond 35 strenfahibetedeglass evdmparsind atabehgt dsw glasscsheeks ayidiss
a plasticized poly(vinyl butyral) interlayer f£ilm sandwiched
therebetween has fundamental characteristics required of

15 laminated glass. For example, it has good transparency,
weather resistance, bond strength, and penetration resistance.
It hardly allows its fragments to scatter. Thus, it has so far
been widely used as the windshields of automobiles or buildings,
for instance.

20 While laminated glass of this kind is excellent in
fundamental characteristics such as mentioned above and in
safety, it is poor _.in moisture resistance. Thus, when the
above-mentioned laminated glass is used in a high humidity
environment, a problem may arise; namely, the interlayer £ilm

25 in the peripheral region of the laminate may whiten, since the
peripheral edges of laminated glass are in direct contact with
the environmental air. _

This phenomenon of blushing is associated with the
additive used for adjusting the bond strength between the

30 interlayer film and the glass, as mentioned below.

In order that the laminated glass will sufficiently
discharge the functions mentioned above, it is necessary to
adjust the bond strength between interlayer f£ilm and glass so
that it may fall within an adequate range. Thus, if the bond

356 strength between interlayer f£ilm and glass is too weak, glass



2 fragnents fornmed upon breakage due to an external shock may peel

off fromthe interlayer filmand scatter to increase the risk f or

i njuring the human bodi es and ot her objects. If, conversely, t he bond
strength between interlayer filmand glasg2 is 5 excessively high, the gl ass
and interlayer filmtend to break si mul t aneousl y upon receiving a shock
| oad wher eupon gl ass fragnments -acconpanyi ng fragnents of the interlayer
filmwll scatter
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Thus, in order to insure that, taking a traffic accident

involving an automobile as an example, the shock to the driver
and/or passenger may be absorbed, the risk for their being

20 hauled through the broken windshield may be prevented or, in
the case of an accident related to a bullding, the penetration
of flying objects against the window pane or scattering of
broken glass fragments may be prevented, the bond strength
between interlayer film and glass must be judiciously

256 controlled within said suitable range.

In view of the foregoing, various bond strength control
agents for the interlayer film have so far been investigated
in order to adjust the bond strength between interlayer film
and glass to a level within an adequate range.

30 Thus, for example, Japanese Kokoku Publication Sho-
46-4270 proposes an interlayer film for laminated glass which
comprises a poly(vinyl acetal) resin composition containing 0.2
to 0.8% by weight of water and a specific amount of a specific
metal alkylcarboxylate as a bond strength control agent. The

35 bond strength between the interlayer f£ilm and glass according



3 to the above proposal is adjusted to an adequate range by varying
the proportions of the nmetal alkylcarboxylate distributed in t he
superficial layer of the interlayer filmand in the inside | ayer of the
i'nterlayer filmor varying the water conBBent of 5 the interlayer film

The netal al kyl carboxyl ate-containing interlayer film such as proposed
I n the above publication however, is lowin nDisture resi stance, and
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the use thereof but, in that case, there occurs a problem crucial
for the laminated glass that the bond 'strength between
interlayer £ilm and glass exceeds the proper range and is ready
20 to allow simultaneous breakage or penetration of the glass and
interlayer film upon recieving to an external shock load or the
like.
In Japanese Kokoku Publication Sho-44-32185, there is
proposed an interlayer film for laminated glass which comprises
256 a molded.poly(vinyl acetal) resin having a water content of 0.1
to 0.8% and containing 0.01 to 3 parts by weight, per 100 parts
by weight of the resin, of at least one organic acid selected
from among monocarboxylic acids contaj.ning 6 to 22 carbon atoms,
dicarboxylic acids containing 4 to 12 carbon atoms, aliphatic
30 monoaminomonocarboxylic acids containing 2 to 6 carbon atoms,
aliphatic monoaminodicarboxylic acids containing 4 or 5 carbon
atoms, citric acid, and mixtures thereof.
However, this interlayer f£ilm has the drawback that the
éddition of such a carboxylic acid causes the bond strength to
35 change with the lapse of time. Moreover, another problem may



4 arise; the acid may adversely affect the heat resistance and
weat;her. resi stance of the interlayer film Japanese Kokoku
Publ i cati on Sho-48-5772 di scl oses a | am nate gl ass conprising at |east
two gl ass sheets glued 5 together by meanst of a plasticized pol y(vinyl
acetal) resin conposi tion, said plasticized poly(vinyl acetal) resin
conposition contains the sodiumnetal salt of an aliphatic car boxylic
“acid containing 10 22 carbon atons. rtherpore.. in Japanese
Kokokir Publ | BRes She’ 85185887 Bu8SEreLu.atfect, bho b antafaadt Ry
or al kaline ewEtheretmisistarss toHfthe ninreaardyeyy |fidnor di carboxylic acid
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made nil, an em nent 1 one ove sti ns.
atoms is used as the bond strength control agent, since such

salt is readily soluble in the plasticizer contained in the
interlayer f£ilm.
Howéver, when ametal salt of a carboxylic acid containing
20 a large number of carbon atoms is used as the bond strength
control agent, there occurs a problem that the bond strength
between interlayer film and glass changes with the lapse of time.
Thus, even when the bond strength is adequate initially, the
bond strength will gradually decrease with the lapse of time
256 and the glass will readily undergo peeling when it receives a
shock. For preventing this decrease in bond strength, it is
necessary to mature the interlayer £ilm by storing the same in
an atmosphere of 40 to 50C for 1 to 2 months, for instance.
However, since the interlayer film has tackiness and a tendency
30 toward self-adhes'ion, it is as a matter of fact difficult to
store the interlayer £ilm in such an atmosphere as mentioned
above for a long period of time. Even if the maturing is
performed, the decrease in bond strength with the lapse of time
can be retarded but cannot be made nil, and the problem mentioned
35 above still remains.



5 - Japanese Kokai Publication Sho-60-210551 discloses a

| am nat ed, gl ass conprising at |east two glass sheets gl ued t oget her by
means of an interlayer filmconposed of a - pl astici zed pol y(vi nyl
acetal) resin containing, or carrying 5 a8 adhered thereto, 0.02 to 0.40
part by wei.ght of the potassium salt of a nonocarboxylic acid
containing 1 to 6 carbon atons and 0.01 to 0 26 part by weight of a

modi fi ed silicone o 100 ] Certain
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the interl aycalkalime seg:ehlermtql Faleghfiamic asdst disnysed asutbeuhaad
ordinary at mégpgﬁéfh control agent. Furthermore, in Japanese Kohyo

Publication Hei-06-502594, an interlayer film containing
potassium acetate added as a bond strength control agent is used
20 in the examples of its 'specification.

In the three proposals mentioned above, a metal salt of
a carboxylic acid containing a relatively small number of carbon
atoms is used to overcome the problems mentioned above in
relation to the use of a metal salt of a carboxylic acid

25 containing a large number of carbon atoms.

When a metal salt of a carboxylic acid containing a small
number of carbon atoms is used as the bond strength control agent,
the problem of the decrease in bond strength between interlayer
film and glass with lapse of time can indeed be solved but the

30 moisture resistance of the interlayer filmbecomes insufficient
and, as a result, another problem arisés, namely the peripheral
(edge) region of the laminated glass tends to undergo blushing
due to absorption of moisture.

More specifically, the interlayer film is generally

356 capable of absorbing moisture under ordinai'y atmospheric



6 (hum dity) conditions and, therefore, in using it in the

manyf acture of a lamnated glass, it is conmon practice to submt the
interlayer filmto the |am nation process after adjusting its water
content to. not nore than about 0.5% by weeght 5 in an atnosphere of 25% RH,
for instance. Since, however, the peri pheral region of |am nated gl ass
are general |y exposed, the I nterlayer film absorbs noisture in a
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conposi tion conpri'stng @ poly(vinyl. ace resin clzer, a
carboxyl i ¢ acoutainihgsalsmaiii number ofr GaALbOR Ethens oAt ayséilz:t dhereof is
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according to ove proposal's show reduce egrees ushing in the
peri pheral régtenlagerofiimrand glass will deviate from the proper range,

hence the shock absorbing potential, penetration resistance and
other properties of the laminated glass will become
insufficient.

2 In Japanese Kokal Publication Hel-05-186250, an attempt
is made to improve the carboxylic acid salt-containing
interlayer £ilm in respect of blushing by using an interlayer
film for laminated glass which is composed of a resin
composition comprising a poly(vinyl acetal) resin, a

25 plasticizer, an alkali or alkaline earth metal salt of a mono-
or dicarboxylic acid containing not more than 12 carbon atoms
and an organic acid.

Furthermore, in Japanese Kokai Publication Hei-07-41340,
an interlayer film for laminated glass is proposed which is

30 formed from a resin composition comprising a poly(vinyl acetal)
resin, a plasticizer, a carboxylic acid metal salt and' a
straight-chain fatty acid.

The laminated glass including the interlayer f£ilm for
laminated glasses according to the above proposals show reduced

35 degrees of blushing in the peripheral region in moisture



7 resi stance testing but the extent of reduction in blushing is
yet_unsati sfactory. Mreover, if the content of the strai ght-chain
fatty acid is increased for further reducing the degree of bl ushing,

f oam ng and/ or discol orati on may possi bl y75 occur when the | am nated gl ass .
I's exposed to a relatively high t enper at ur e. Wil e the _
interlayer filnms proposed in the above-cited publications are results
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filmfor | antmatefl theseausesdfhereofini sture absorption in certain

SLANOS 1o aut o | INESEERTOXORIT #41° IehAHA LRI/ 1B o3 ReObrbBERA! Cd

glass as the autonD Il'e side glass screen or iIn I"di ngs has been
i ncreasi ng ah@venhi@hegemnﬁpseéaﬁlBﬁ%y(vanvha@eqtglasgeS%n as the main

component thereof. The process for producing poly{vinyl
acetal) resins comprises a step of neutralization. In this
neutralization process, an aqueous solution of sodiumhydroxide,
20 sodium hydrogen carbonate or the like sodium salt is used. Whén
the sodium salt is used in excess or when another sodium salt
is formed as a result of neutralization, the sodium salt may
remain in the product poly(vinyl acetal) resin. This residual
sodium salt forms particles during polymerization and/or drying,
25 and those particles promote the aggregation of water on the
occasion of water absorption by the poly(vinyl acetal) resin,
hence serve as a major cause of blushing of the product
interlayer £ilm for laminated glass Que to molsture absorption.
Furthermore, a sodium salt may remain even in poly(vinyl
30 alcohol) in some instances, and this sodium salt may also serve
as a cause of blushing of the interlayer film for laminated glass
due to moisture absorption in certain instances.
In recent years, the trend toward the use of laminated
glass as the automobile side glass screen or in buildings has
35 Dbeen increasing and, in these applications, laminated glass is



8 often used with the peri pheral portions thereof being exposed.

The_need.for preventing the bl ushing phenonmenon is becom ng nore and
nore increased. 5 SUVMMARY OF THE | NVENTI ON

The present invention which solves the ab8ve probl ens has it for its
object to provide an interlayer filmfor |am nated gl ass and a
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penet iat i on #Rd; WOLRLNCTE The present invention consists in an
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of the preseglags anﬁvanla:mmabeémsmam \mmeimlsa'ad.d Anderdpayerf fidmyvish a
t hi ckness of 0 | S d r ze
val e o ter e siy Wi cRTkhOwb IRE ab 888488 Blecif BE'bloshiflg of th

i nvent or¥ of péhépberatnreghorthareddeven whenagplacediin @ higbrhimiddftyr

| am nat ed gl o] : g I d

i nterl ayer fgf'lﬁo%ﬁg%i‘ tﬁ?gﬁéggségﬁsso@ﬂ%g il thgggm%glr@mgm%rgged i n water
at 23[ err] C performangescharagterighics whighnaret uaquieedspﬁnéemian@wdng

little bl ush¢fgsgn é&tgh a8 RG0! pﬁ%ﬁ% egbaenet %&&é?&ﬂé@t %%xﬁ

when pl aced hum ty at ere ased on th ng the
present 35 i peeatrohihasraemtgnﬁpl.et ed.
15 The present invention consists in an interlayer film for

laminated glass comprising a plasticized poly(vinyl acetal)
resin and having the haze after 24 hours of immersion of not
more than 50% when said interlayer £ilm with a thickness of 0.3
to 0.8 mm is immersed in water at 23C.
20
DETAILED DESCRIPTION OF THE INVENTION
In the following, the present invention is described in
detail.
The interlayer £ilm for laminated glass of the present
25 1invention is such that when said interlayer f£ilm with a
thickness of 0.3 to 0.8 mm is immersed in water at 23T, the
haze value after 24 hours of immersion is not more than 50%.
The inventors of the present invention found that an
interlayer £ilm for laminated glass showing a haze of not more
30 than 50% when said interlayer film with a thickness of 0.3 to
0.8 mm is immersed in water at 23C for 24 hours is excellent
in moisture resistance, showing little blushing in the |
peripheral region of the laminated glass even when placed in
a high-humidity atmosphere. Based on this finding, the present
35 invention has been completed.



-9 ' When the haze nentioned above exceeds 50% the bl ushing
under hi gh-hum dity conditions cannot be fully prevented and poor

noi st-ure resi stance nay result, hence the above range is critical. In
the present specification, said haze nean9 a value 5 neasured by using an
integrating turbidineter after 24 hours of inmmersion of a sanple
interlayer filmwth a thickness of 0.3t0 0.8 nmin water at 23[err]C

The interlayer fil i,Aventi on .

compri'ses o pl asti APeBichEe: Mt pobd% BkBBRHL 308 ., HHiEHyhing

pl asti ci zed pnBegvhihgh-humidlirystesditbonsi uannot be pEu A w ipndverdeddiland
resin as a c !

. preferably Hﬁ?ggnﬁggggg’gé res1%%arr1%% “%aj} el%[(HJ'I | za | on gﬁ&a%ﬂ?é}g%é}}%? eis

percent. \Wegrd&ical. Bng:he@rssehm’s spebdfitatione geidbaee ndens a value

conpat i b 'é | t%e%hgehhgylész.ﬁéoéfé t fl'ﬂfzﬁérg‘%iﬁ b&lﬂ‘%ﬂﬁ@&f‘%ﬁée!ﬁ é{ h%LHrts

sone [ nstances i ncor i Cl'zEr In an anpunt "hecessary
for secupfngnqnenetlpat oﬁnaresmplemtewm@yesafmmmas:mem of
nol e percent S n rlayer f m for |am nated gl ass wil |
have a | ow mg’é:‘]l § lé [""“e%é’t ﬁ'ta% %'% ftion, a 20 prol onged reaction
time will be reqw The interégynrpfwar:éorolaminatemisr:tass off ttdre PresEntabl e

fromthe proggagan Ellgegr engﬁrlsbégg astJ. (%gﬁﬁgf{ri‘ﬂgf dc%t%(i)tfegjﬁn i,

percent. \Wen sali ess t rcent,
hygr oscolf ci epdwiskiidbpliis§i cdwed POlYt(Néma?ﬂoﬁ@etBﬂ-ds Isih@gtnﬁ:pnrt@ams W@ occur

[ SOMe | NSt gRGGTvafydS ablltiah )RR 1 RECH Gk efig to 71 mole

percent. he above glast|0|ze pol y(vinyl acetal) resin, the
vinyl acetate cont 8aidi Boky EVEéRab|aceinl hyesithareforably has ?iéraé@naga/v\en

it is over 3@ogRbe BEr Ségttalﬁ%QQ:'ibﬂgoW hb £8295Ino1e pOPEeRt ! N WHER RILESS

of resin producCtion, mak |ng the resin 30 production difficult. It is
.preferred th@egsgpdisdasenthpe 4Qmole papeent hd%helGOWBP&iBéﬂ-é@Nthth the

Sai d pl agg i chigdtRelverHwill Betick) maREnE HOGREFEBE1E, 1n s¥h8insAGics,
conponent, a’ vinyl al cohol conponent and a vinyl acet at e conponent .

These conpon&Rt iNEgxPREakEathier Magticl Z&@c@dﬁﬁgwuﬂs%mrmds of
testing pol ygéc@rhingUup¥hdttration resistance. When said degree is over 75

mole percent, the resulting interlayer £film for laminated glass
will have a low mechanical strength and, in addition, a

20 prolc')nged reaction time will be required for resin preparation,
which is often undesirable from the process viewpoint. A more
preferred range is 60 to 75 mole percent. When said degree is
less than 60 mole percent, the hygroscopicity will be high and,
therefore, blushing may readily occur in some instances. A

25 still more preferred range is 64 to 71 mole percent.

In the above plasticized poly(vinyl acetal) resin, the
vinyl acetate content is preferably not more than 30 mole
pércent . When it is over 30 mole percent, blocking will readily
occur in the process of resin production, making the resin

30 production difficult. It is preferred that said content be not
more than 19 mole percent.

Said plasticized poly(vinyl acetal) resin comprises a
vinyl acetal component, a vinyl alcohol component and a vinyl
acetate component. These components can be gquantitated

36 according to JISK 6728 "Methods of testing poly(vinyl butyral)"



10 or by the nuclear magnetic resonance (NVR) nethod, f or instance.
I n,.cases where the poly(vinyl acetal) resin conprises ot her than a
poly(vinyl butyral) resin, the vinyl alcohol conmponent and vi nyl
acetate conponent are first quantitated.1® The anount of the remaining
vinyl acetal conponent can then be cal cul ated by subtracting: the
anounts of the above both conponents from 100. The pol y(vi nyl

acetal) resin_nmentioned above cap, be r od r+ S ods.
Thus 1 br exaABIEY, BBPJFhaAE Heonar L8 kasendich L) Mo ofor TaMtid:
whi | e mai nt ai ni ngrhheases wherkt thg aqlg¢uinydl atetinldt resipecomprises

nocessary abrher thant B PR1vANIuFL BulhERn) BeRe ik, Py oo ¢

acet al i zat i gempeaehitoantisvahybvadetatercunpohent ans ifidsiy quentitated.

reaction tepperature . is.then_rais 0, r or reyving

reactior t o%&nﬁ‘%’l‘?‘én‘?f 58 Sﬁgalﬁgnﬁeﬂgggfiéézﬁi%ln c of S E##g: can %ﬁﬁ Bt er
and dryi ng, ch@cdllated by wibtrplcting ahe esowumts ofpdhec@bove both The
above pol y(vi n¥)l al g:ohg_:lfl) t égrve_ as the starting 20 material preferably
has an aver SEPRBGPEE o&)ﬁxp fri zation of 500 to 5,000, nore
preferably 1,000 The2pod®.(vihyl aceitall)esesin meniiobed abieyepcanudre

| am nat ed gl ass,_may .have_o en ti ' n '
exceods. 5, OBBONEEAPY P e knByhiltnoad 3hEE, ' Atk beahp1a] b1y (Vv 1
addi ti oy tadcohodngibh dfsdGlvéed inewammfwvatenmndbevbidearatrtaieingibm.
It is preferred.that t Vi nyl ate I 5 (wdyy!
acetal) resFﬁs%té%gﬁggoﬁts@gﬁ%fﬁ a%?é an féLo% %pnetﬁaetq%eér/'c\e{ﬁrﬁy
Therefore, iekampler & ara abChaprelierdbiyedOoto 20Gaparmecessany acidhe
above poly (Va1 vl Wi )a hfedilled:3S aildiifyddd ard) 4Bl PP ¥ne When said

degree i s | &85 nol & percent’, he transparency and/or heat
resi stance aicetted izediiommedntianyis aldayvathda @ragend Wwiddy siieringi ow.

More preferagpl sai.d I ' S 9% oMb E PESE Yl rryi

The aveié\geq%‘(ﬁyﬁ?gﬁtzlﬁq i3 3’%&%&3"}&%@%‘% fr%lg%tgidoﬁo% degree ofmt\}ﬁeng

pol y(vi nyl &hecheagtian tisecompbehiord faddowediy neutralization, washing
with water and drying, to give a poly(vinyl acetal) resin

powder.
The above poly(vinyl alcohol) to serve as the start;i.ng

20 material pi:'eferably has an average degree of polymerization of

500 to 5,000, more preferably 1,000 to 2,500. When it is less

than 500, the product laminated glass may have only a low

penetration resistance. When it exceeds 5,000, resin film

forming may become difficult and, in addition, the strength of
25 the resin film may become excessively high.

It is preferred that the vinyl acetate component in the
poly(vinyl acetal) resin obtained account for not more than 30
mole percent. Therefore, it is preferred that the degree of
saponification of the above poly(vinyl alcohol) be not less than

80 70 mole percent. | When said degree is less than 70 mole percent,
the transparency and/or heat resistance of the resin may be low
and the reactivity may also be low. More preferably, sa:l.d
degree is not less than 95 mole percent.

The average polymerization degree and saponification

35 degree of the poly(vinyl alcohol) can be determined according



to JIS K 6726 "Methods of testing poly(vinyl alcohol)", for I nstance.

The .al dehyde nenti oned above is preferably an al dehyde .containing 3 to
10 carbon atons. Wen the nunber of carbon atons 5 is |less than 3,
sufficient resin filmnoldability nmay notilbe . Obtained in sone

I nstances. Wen it exceeds 10, the reactivity for acetalization wll be
| ow and, in addition, resin blocking may readily occur and cause

di fficult ' t LS. Th b
not 1 i ted £8 18§ Ko74R: ¢ FRtbaniss gL teethns PRANI JACTH PiReRL) "ar S | <
alicyclic ingedneeher al dehydes, such as propi onal dehyde,

but | dehyd | d h I | d d - | al d
Gt Pyl Butyr al dehyde™R. ALREDYAR AP HESord CrpbTe R e kAbLy o Sideifac”
non%/l al dehydeonlngdﬁ&mbae defmﬂearbenaajomgydwnenotlﬂe”:numbena:mbdnﬁydmtoms
Preferred ar e nt a 0] t.0 such_as
n-gutyrald%eh fe; eﬁsyg§9Pa deﬁ%tfgjze“{: re%‘l‘%ﬁ%ﬁ? 3?@@%‘?@%‘:%%“ not be
n- oct yl al dehgti¢ainddoiy someninstances butiftrext demxtmedmuoh the treiact id7idayr bon
atons, is nore _preferred e, of, t [ 0 I RV
acetal) | fesi %lofgac%g?i{‘]r?% f‘%g V?%ih;ﬁ’e g%ﬁ"e de'ol %ﬁdﬂe’ig Itﬁg%ﬁn t"?@?‘%ﬂ%
filmas mal| readdlgebtent apdtdtmuse adl S krwktasl i Mn [ynctihetsien of

th in. Th | d d i t-h t
7 LS5LT Ine 21 IgRyIES oY ab° S o Bho3br ) B, ik ORI
I nventi ol tparkicujartspeeies bt incbides sddphatds,tatdeatia, |a§.1|myeﬂehtabl y
t f 't Th
par ti ol e di aRBAar e BehFadih Sl 8o AGblofdladBide| Hibutyriddiyac’ e
preferably nmsoburtwraﬂdnh&dper Vpheraldehyde, whbexylaldeliyde.s@-t has a

barti ol o di anehaiodEsEalachiid. B neheyTandigine! 8- BeCRIARTAS, S O
wat er aggregabnyhaad&hyde bacdesyd ajdehade .c hengadeblydehiang of the
obt ai nedy4 nt g4 L3 A¥fia1den el BHEeL OB ALY 8180APABE! 8ntaining 4 818

.sodi um sa t or assl u salt particle dianeter erre
t he part i cl ecanrbmt aitoms .t i[sachn@esr nepatyraldehyde, n- hexylaldehyde. 2-

ethylbutyraldehyde and n-octylaldehyde. Among them, n-
butyraldehyde, which contains 4 carbon atoms, is more preferred,
since the use of the resulting poly(vinyl acetal) resin
20 contributes to an increased bond strength of the resin £film as
well as excellent weather resistance and to easy production of
the resin. The aldehydes may be used either singly or in a
combination of two or more species.
In the interlayer film of the present invention, the
26 particle diameter of a sodium salt therein is preferably not
more than 10 /Um, more preferably not more than 5 Um. The
particle diameter of potassium salt in the interlayer f£ilm is
preferably not more than 5 fm. .
When the sodium salt has a particle diameter greater than
30 10 u4m or the potassium salt has a particle diameter greater
than 54m, the salt particles may promote water aggregation and
become a primary cause of blushing of the obtained interlayer
film due to moisture absorption.
' The sodium salt or potassium salt particle diameter
35 referred to above is the particle diameter in the interlayer



12 film Wile the particle dianmeters of the sodiumsalt and
potassiumsalt in the poly(vinyl acetal) resin, which are the primary
raw material, are decreased in the process of sheet formng in sone

i nstances, said particle dianeters are retained 5 in other instances.
Therefore, it is preferred that the particle diameters of sodium salt
and potassiumsalt in the pol y(vinyl acetal) resin be also within the

above- speci f T, rti cI amat e S salt
and pet gs& u#rfﬂ'ﬁtt v?bﬁr‘%evhee RIS ‘i]fq"? lb%t%‘? %@gs%'& ndary
i on | mgpotassiug saalt nien d:hef bogyl(vinymndaeyalprremﬂs swlﬂcdlr @met d:he
(TOF- Sl MV5) . I n t'g %erla fllmoé thet resent invent ﬂ

sodi ufn conc AFHIRFBNTRYE ‘B? i"% ryaﬁ f5Fa2eRantBo ﬁBnPr8ﬁ8555° eét

pot assi um camnningt.umsome jiﬂsetanuess I a;ulzd pgarthdle diamptei:'eraaiﬂ ;reltaﬁ.nmr e

| oos 1 halt b B0 SRR ABEaREE - | ISrEtotl, s AR d] QY fme® 1!

concentr at i opastibcled dtametersseft hadium s8l6 apdh potiassn.umosalthan the

B0 o anar ROHE Bab ScaPBihLy FORLE be 1B unRhEh BHE' abbvE-bReBifiea,
gat her ar oundange. SOdI um el ement and potassi um el enrent and grow to

- acroscopi ¢ sizes a8 P are
an interlayer fil mﬁ\ggﬁ ng a sogli %grcon erﬂdiq’(l‘?rp%ess %ﬁyﬁ%sﬁ'—é&“ %%

pot assi Ul coim ethe ointerdayer fmm 0as pendetenminpdeb¥r sedohdanypieut i cal
oi nts of vi

P ﬁgﬁ{;ﬂng userr‘@“fal LR & %eﬁl 9%%&0‘?1% iﬁffoﬂ 'matfs Fg@gt Blmeter

el i mnating ng sodrl um ef enent or tassiume com ng
fromthe (TEE+BIMS2parati on step nust be excessively prol onged and/ or

the 30 degree of pei {hgalhen: Phydp! £51AN0r OLHE! pEGUGHE! £hivBhE1BHS the D

rai sed, anong other neasures, hehce mich t1nge ang expenses
r equi red. sodium capeepbrathonals drreferapllymaihdmanetthen 56t M.umnldn

the —  Jgnt efﬁéegétééE%ﬁaeoﬁéeﬂ’ékﬁﬁfbﬂeﬂnbifPS' EHEEI:% Eaﬂi{nsigsl ng 35 an

ICPemSS|0n Spectronet er e elenental ana %SIS
preferably not more than 100 ppm. ore preferably, the sodium

concentration should be not less than 0.5 ppm and not more than
15 ppm, and the potassium concentration should be not less than
0.5 ppm and not more than 100 ppm.

20 When the sodium content of the interlayer film is over
50 ppm and/or the potassium content is over 100 ppm, water
molecules gather around the sodium element and potassium
element and grow to macroscopic sizes, whereupon blushing may
become prominent. To prepare an interlayer £ilmhavinga sodium

25 content of less than 0.5 ppm and a potassium content of less
than 0.5 ppm 1is not preferred from practical points of view in
some instances, since the step of washing for eliminating the
remaining sodium element or potassium element coming from the
resin preparation step must be excessively prolonged and/or the

30 degree of purification of water and other raw materials must
be raised, among other measures, hence much time and expenses
are regquired.

The concentration of sodium and that of potassium in the -
interlayer film can be determined by elemental analysis using

36 an ICP emission spectrometer. The elemental analysis by ICP



13 em ssion spectronetry is a techni que conprising heating and
deconposing the sanple with sulfuric acid and nitric acid, maki ng t he
deconposition product to volume with ultrapure water and t hen
perform ng assaying by the | CP- AES net hodl3 5 The inclusion of said
sodi um and/ or potassiumresults fromthe use, for exanple in the
preparation of poly(vinyl acetal) resin, of a sodiumor potassium

o oot o Gylh lon, ap SURLEEL s "8 BhonH A o ARHATAG SHREBRNS, 138" O

car bonat e, mmpusiﬂng dthegesampléowith, spdfusicuacideandenttric aptfassi um

hydr oxi de, Sf kg ”q%f 4&é8bh s ﬂ;ﬁ;@;ﬁﬁﬁ@&%&iﬁﬁne w1t§§ﬁdczfa%u£é‘%a:‘:ﬁr

reactf on, urrc oric
neutralizatiamﬂpmhendpeefonmihg absaglpglnythqllaB AESemetmodeS|n

Pydroohl 91t aci d Tofy HCERRLLE, oF SAEY BbAlY &fasor BELESCTLA ¥EbullE? I°
resin formatfoomrthetusea, for|examlpreneuhegpseppratiom oﬁnnohyhglnnrlt he

resin and ji e i a |
neut r-al i zi ng aéglgé\ a?éegié k PE 4 % I?r ﬁgtas% u%l é&?ﬁ%@teg?ﬁﬁh%%g.gp
salts. Unli keeatkalizingmagentl lsazqhqes sodpumtdarhonate . woddumchyinogeni n

the interl aYekrbohdter LBALlM noeth®l0°sBHRH! AyafaR1ALS otaRbER! N0 under

hi gh-hum dity condi t1ons ence are pre
al kal i nelOearcaarhematesa)Q@Ssm dydapdea aanbpnate, potassgimy aset@te or

magnesi um Sgélééaéé’f&n &@Qﬁf&é“”}f 9x nett WJ}P'@ %he ”ﬁ&ﬁﬁsgaﬁa&%st

hydr oxi de, SIcC ma ne car ariumsalts suc

hydr oxi de, almle@af‘cr ughe re%ﬁi@lemrasiﬁzzﬂ@fmm}& @&, hgdrochlorighe

i nclusion of,spgd sodi um and/ or potassium al so results fromthe sodium
or potassiumsalt of a carboxylic acid .and octylic acid, etc., added as
a bond strength cofe o‘lle‘abéﬂllzat1°WEﬂC?§uF%nﬁPn\z-/hg ?hOYﬁePPhYéVF-QYér

film orgr Oaaé‘aslyq@girﬂ roaa&emsﬂtpﬁcéyg S EHBA B Th UV ALY the

wat er and ot her _raw 3 ?erl als used, in_particular in g)ol ﬁw nyl,

al cohol ), an@cid catalyst such as hydrochloric acid (HC1 ich is
essential for the poly(vinyl acetal) resin formation reaction
in the preceding step, from remaining in the resin and
deteriorate the very resin.

20 Usable as said neutralizing agent are alkali metal salts
and alkaline earth metal salts. Unlike alkali metals, alkaline
earth metals, when remaining in the interlayer film in fairly
large amounts, can prevent blushing under high-humidity
conditions, hence are preferred.

25 As said alkaline earthmetal salts, there may be mentioned,
amohg others, magnesium salts such as magnesium
hydrogencarbonate, magnesium hydroxide, baslic magnesium
carbonate, barium salts such as barium hydroxide, and calcium
salts such as calcium hydroxide.

30 The inclusion of said sodium and/or potassium also
results from the sodium or potassium salt of a carboxylic acid
and octylic acid, etc., added as a bond strength control agent,
which is remaining in the interlayer f£ilm, or from the sodium
element or potassium element contained in water and other raw

36 materials used, in partiéular in poly(vinyl alcohol), and



14 remaining in the interlayer film The amount of such
al kali metals contained in pure water can be reduced to 1 ppmor |ess
t hrough the use of deionized wat er, for instance. On the other hand,
the alkali netal 5 content of the poly(¥ nyl alcohol) cones fromthe
sodi um acet at e formed in the course of saponification of poly(vinyl
acet at e) In the process for producing the raw material pol y(vinyl

al cohol ), and i s g K wei ght . Ther ef or e,
by using a ﬁW%‘Wﬂ?I 1y Egﬁoﬁf‘(%e%tlggle%l %ﬁ{a\&yng 10 a sodium acetate content
of not nore than Whé@hxyumelog?muchhelkallsmm convainedninpuresatemhni ch

Is hardly renpvabl e ' lﬁfjd{fgq'g ﬁ{% i
washisng or PeReP® reﬁégggrggf%gs%%%eﬁ% enent” can euéc%nm ste?#tr{izgh
reduced to wlter, |ﬁpm dnshenoe. 16n the otherthandhothepadkati mgtal

BIAl T bt afoRelnk SFERB poty (HAMELRBoL) dchd PRORATY Jolihil degtite e

unti afpkmefl 5n0thquu=rses oft sapandfirsationcef IBoky (vinyhiagetate)
tenmper at ur 4 fof ) gekeERAR A0kEGInY WA RAitbria o130 vinyl
neutral i zat fon procedure nenti 6ned above. By sufficient washing with

wat er .unti | adcpHodf) .5and dtovs igengmedilyed 4 e 1.5% bt medabft-t he al kal i
metal , which is C%ﬂﬁ%&e\s%eoft\,gp&ahbgpgﬁ(vrm&hleaw&wﬂ matéﬁiam ﬂawiﬂg can

be reduced to a afmount amount. Furt her %/ yi ng
at a rel@tiwebpdiow agetatepeentent odHmak glesie than Bofk by weigh re*sh?n can

be protect ed,q;unA%dlchrihtda! tnert’lﬁ' &Iés&rﬁ d%ﬂ(ﬁ‘l 4R€ Hat 145 'I%di;alﬂ!é(%j’ et al
and the renmal ning acid cata he sane tine, a ]

equi pnment cwasbdng.ocasn &e ﬂiﬁﬂﬂ%@ r@%or"’rYoéé’d:elﬂﬁjtﬁﬁ@da&ﬂfhing %t
the drying pQeedWse PRY DSafdh'dithetitl chy BEdHsAigtt 3P redaiceadtotse

vacuum dryi ng nethod, in particular, is efficient and superi or.
I n the abov®pPst &F Helegwhi ng with vvater washing is preferably carried

out withswater at 13 LRI prefceddt ﬂdi"\@oly(vﬂrﬁﬂ.” adRI1)] @esikaki ng

into con5|derat|on the fact that the resin 35 in the slurry _swells at
40[ err] C or pagdustione ddngd ALF%® Rossihle to reduce the adlkali metal

content by washing the poly(vinyl acetal) resin withwater until
a pH of 5 or above is attained, followed by drying at a
temperature not higher than 60C, without resort to the

20 neutralization procedure mentioned above. By sufficient
washing with water until a pH of 5 or above is attained, the
content of the alkali metal, which is causative of blushing of
the resulting resin £ilm, can be reduced to a amount not over
a required amount. Further, by drying at a relatively low

25 temperature not higher than 60C, the resin can be protected
against deterioration due to the inclusion of alkali metal and
the remaining acid catalyst and, at the same time, the drying
equipment can be protected from being corroded by the acid.
Although the drying procedure may be carried out by any ordinary

30 method, the vacuum drying method, in particular, is efficient
and superior.

In the above step of washing with water, washing is
preferably carried out with water at a temperature of not lower
than 40C. Taking into consideration the fact that the resin

356 in the slurry swells at 40C or above, the temperature of water



15 to be used for washing is raised to 40[err]C, or above so that

t he. efficiency of washing can be inproved and resin deterioration

due to the inclusion of alkali netal and/or acid catalyst resi dues can
be prevented. By using washing water at 48[ err]C or 5 above, preferably 40
to 60[err]C, in the step of washing, the resin in the slurry swells and
the acid (HO) and the neutralization product (al kali netal-containing
product) contai_ned irat%e resin can,be readib\ﬁswashed away, ~whereby the
washing ef f i %9 it psed Lon, washing dscgaispd FRc104s At §PRYCeFOr ERpE: Ehdr e

I s bel.ow 40[efffid]eridy (df washimgc aandbe simprtoved andaresiacdetgrestration

hence the effici.enc n_hardl L prov. |_f e washi n ter
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stable partigle size; in 1 ti.0 r 1 I nprovenent in efficiency
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menti oned fQr r gv. N above- e} i usj { sodi um and
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acet al ) resiresin caadie ngagaly(washdd awvaphothenghyhthe wamhiagiefifileiencyhe
presence of hydrochl oric aci talyst. an oxide.as hoth r i on
term nator & QGWOO%‘?‘%N gfg@?%lw Silj'gpi"fﬁtr%:[ ggmgﬁﬁa‘éﬂﬁ?gﬁ?ﬂgmfﬁg '
resul ti g pothg vwresin sccandl swell ebd natsathefactoryeexbent 25hence thé&ai d

epoxi de 1ol ylefos AP otk gy B SRREOER, o't g wadiflfy Yadar ™l 2

(r): [erT erei err] each

represents aémperajonretisnluigher diar @ Cgr thp medin seftemsnasdanesmheger

of 0to 3), Sstick leda&EPRg d | et [ .

Let r ahydr of ranﬁ’%iaeé‘ tick ltdg desoimtlly A51 Sk SEIAVASEE LR | F€sin
cannot have a stable particle size; in addition, any marked

15 improvement in efficiency cannot be expected as compared with
water at 60C and, thus, a waste of energy results.

An alternative method may also be mentioned for
preventing the above-mentioned inclusion of sodium and
potassium. This method comprises using, in synthesizing a

20 poly(vinyl acetal) resin by reacting poly(vinyl alcohol) with
an aldehyde in the presence of hydrochloric acid cataiyst, an
epoxide as both a reaction terminator and a hydrochloric acid
eliminator and subjecting the resulting poly(vinyi acetal)
resin to sheet formation. '

25 Said epoxide includes, among others, 1,2-epoxides of the
general formula (I):

R'——CH—(CH,),—CH~—R?
(1
o

(wherein R' and R® each represents a hydrogen atom or an alkyl
30 group and n represents an integer of 0 to 3), as well as
1l,3-epoxides such as trimethylene oxide, tetrahydrofuran and



16 tetrahydropyran, 1, 4-epoxides, 1,5-epoxides and the |ike.

These may be used singly or two or nore of them may be used conbi nedl y.
Particularly preferred as the epoxide are et hyl ene oxi de, propyl ene
oxide and the like. 5 The above epwxi de can be used in an effective
anmount sufficient to termnate the reaction and elimnate the

hydr ochl ori c. aci d. As regards the node of use of the above

epoxi de, the epoxide is used in lieu of the hydrgchloric acid, catalyst
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sal i cyl al"doxi and glyci ne. ese nmay be used either singly
glass so that blushing under high-humidity conditions can be

prevented more effectively.

As said dispersant, there may be mentioned compounds

capable of forming complexes with sodium salts and potassium
20 salts, organic acids compatible with the resin and plasticizer,
and amines_compatible with the resin and plasticizer.

Said compounds capable of forming complexes with sodium
salts and potassium salts render the surroundings of metal salts
such as sodium salts and potassium salts hydrophobic and thereby

25 1render it difficult for water to approach Said surroundings,
with the result that even upon moisture absorption by the
poly(vinyl acetal) resin, the interlayer film for laminated
glass as obtained can be prevented from undergoing blushing.

The above-mentioned compound capable of forming

30 complexes with sodium salts and potassium salts includes but
is not limited to ethylenediaminetetraacetic acid,
salicylaldehyde, 'salicylic acid, salicylanilide, oxalic acid,
1,10-phenanthroline, acetylacetone, 8-hydroxyquinoline,
dimethylglyoxime, 1,1-cyclohexanediacetic acid, .

36 salicylaldoxime and glycine. These may be used either singly



17 or two or nore of them rhay be used in conbi nation. The

addit i on+anmpount of the conpound capabl e of formng conpl exes with
sodi um sal ts and potassium salts depends on the anount of the netal

salt remaining in the poly(vinyl acetal) Bf resin but is preferably within
the range of 0.02 to 2 parts by wei ght per 100 parts by wei ght of the
pol y(vinyl acetal) resin. At an addition anmount below 0.02 part by

wei ght , thengre%entlve eff &% on_th blusgt g due.to |sture

absor pt i on Wo or marg: Pf.LREM mﬁ? ff 565 & nGQWB&HF df8eeding 2 parts
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hydr ocar bon group con carbon ato
to the sul f oprefarkrgd rongei Aisng .25t o2l parltohmmeagbrts if the nunber of

carbon atoms is | e§3ghiaB £ci8f%ompatible with the resin and plasticizer .
and amines compatible with the resin and plasticizer can also
15 be used as the dispersant mentioned above.

Among said organic acids compatible with the resin and
plasticizer, at least one member selected from the group
consisting of sulfonic acids containing 2 to 21 carbon atoms,
carboxylic acids containing 2 to 20 carbon atoms, and phosphoric

20 acids of the general formula (II) given below is used.

0-R®
_ R‘-O—T=O ( I1 )
OH

(In the above formula, R® represents an aliphatic hydrocarbon
group containing 1 to 18 carbon atoms or an aromatic hydrocarbon
25 group containing 1 to 18 carbon atoms, and R* represents a
hydrogen_ atom, an aliphatic hydrocarbon group containing 1 to
18 carbon atoms, or an aromatic hydrocarbon group containing
1 to 18 carbon atoms.)
Referring to the sulfonic acids containing 2 to 21 carbon
30 atoms, if the number of carbon atoms is less than 2, the
hydrophilicity will be high, hence the compatibility with the



hydrophilicity will be high, hence the conpatibility wth the

18 . - poly(vinyl acetal) resin wll be poor and insufficient

di spersion will result. If the nunber of carbon atons is over 21, the
sul fonic acid will be hydrophobic, hence ¥he conpatibility with the
poly(vinyl acetal) resin will be poor 5 and phase separation nmay possibly
occur. More preferred are those containing 7 to 18 carbon atons.
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di sper si on V\ﬂ’@c igally, f these b die gentdoned Rrérduetesidfonic acid,
dodecylbenzenesulfonic acid, camphorsulfonic acid,

hydroxypropanesulfonic acid, mesitylenesulfonic acid, and the
like. These may be used singly or two or more of them may be
20 used in combination. '

The addition amount of the sulfonic acids containing 2
to 21 carbon atoms is preferably 0.01 to 2 parts by weight per
100 parts by weight of the poly(vinyl acetal) resin. At an
addition amount less than 0.01 part by wéight, the preventive

25 effect on the blushing due to moisture absorption will be
insufficient in some instances. At an addition amount
exceeding 2 parts by weight, the resin deterioration may be
promoted or the sulfonic acids themselves may cause the blushing.
A more preferred addition amount is within the range of 0.03

30 to 1 part by weight.

Referring to the carboxylic acids containing 2 to 20
carbon atoms, if the number of carbon atoms is less than 2, the
hydrophilicity will be high, hence the compatibility with the
poly(vinyl acetal) resin will be poor and insufficient

35 dispersion will result. If the number of carbon atoms is over



19 20, the carboxylic acid will be hydrophobic, hence the

conpati bi:lity with the poly(vinyl acetal) resin wll be poor and phase
separation may possibly occur. Morre preferred are those containing 6 to
14 carbon atons. 5 The carboxylic Hcids containing 2 to 20 carbon

at ons may be aliphatic or aromatic, for instance. They may be

di carboxylic acids. Said carboxylic acids containing 2 to 20 car bons
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aci d, ‘et hyl phosphoric acid %/ phosphoric acid, isopropyl phosphoric
aci d, 35 butyl phosBheraddibien '?I&‘EN dheGarbaxydic acids containing

2 to 20 carbon atoms is preferably 0.01 to 3 parts by weight

per 100 parts by weight of the poly(vinyl acetal) resin. At
an addition amount less than 0.01 part by weight, the preventive
20 effect on the blushing due to moisture absorption will be
insufficient in some instances. At an amount exceeding 3 parts
by weight, the compatibility with the resin will be poor and
a transparency problem may arise or resin deterioration may be
promoted. A more preferred range is 0.05 to 1 part by weight.
25 Referring to R’ and R* in the phosphoric acids represented
by the above general formula (II), if the number of carbon atoms
in the aliphatic hydrocarbbn group or aromatic hydrocarbon
group exceeds 18, the phosphoric acid will be hydropholic, hence
the compatibility with the poly(vinyl acetal) resin will be poor.
30 _A more preferred range of the number of carbdn atoms is 6 to
12,
The phosphoric acids of general formula (II) include but
"are not limited to methylphosphoric acid, ethylphosphoric acid,
propylphosphoric acid, isopropylphosphoric acid,
35 Dbutylphosphoric acid, laurylphosphoric acid,



20 st earyl phosphoric acid, 2-ethyl hexyl phosphoric acid, di(2-

et hyl hexyl ) phosphoric aci d, isodecyl phosphoric acid, phenyl phosphori c
aci d, dinethyl phosphoric acid, di et hyl phosphori c aci d,

di i sopropyl phosphoric acid, 5 dioctylph2&phoric acid, di phenyl phosphoric
acid and di benzyl phosphoric acid. These may be used singly or two or
nore of them may be used in conbination. The addition anpunt of

t he phosphoric_ac d of enera 0 ef er abl to 2
par to by vePbRpEgaPndaplantctacid. 2 ERy nexrt phbaBharcr A ).
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resin and pb % 8kz%hemsﬁhgﬁ‘ ep$§ﬁ?%ohBﬁn%E&BS]20 conpatible with the

resin and plasticCizer are enéral forrmula (111):
[err] (11 The addition @mhgn¢|prFberphoRphprﬁcandiﬁ[efﬁpemgﬁaﬂe t he

di f t |' td
hyar oonr bon FoFaaAa*ITfoER pRerbelbesel) 61 VA IRNE AP Nathe Al Hd¢
hydr ocatbonpgrsspy weigbitt of rl:ihngpqu ovinyt acetalatxesin. At an addiwiem t he
nunber of cgrRARLAHTBw! 0. 61t BYAhéfgnht, the preventive effect on the

blushing due to moisture absorption will be insufficient in some
instances. At an amount exceeding 2 parts by weight, resin
deterioration may be rather promoted or the phosphoric acid

15 itself may cause the blushing. A more preferred range is 0.03
to 1 part by weight.

The organic acid compatible with the resin and
plasticizer is used in combination with the amine compatible
with the resin and plasticizer. Suited for use as the amine

20 compatible with the resin and plasticizer are amines of the
general formula (III):

6
R
n“-—n/ (I1I)

(wherein R°, R® and R’ may be the same or different and each
25 represents a hydrogen atom, an aliphatic hydrocarbon grbup
containing 1 to 20 carbon atoms or an aromatic hydrocarbon group
containing 1 to 20 carbon atoms).
When the number of carbon atoms in the aliphatic
hydrocarbon group or aromatic hydrocarbon group mentioned above
30 exceeds 20, the amine becomes hydrophobic, hence the



hydr ocarbon group or aromati c hydrocarbon group nentioned above 30 exceeds
20, .t he am ne becones hydrophobi c, hence the

21 conpatibility with the poly(vinyl acetal) resin may be poor in
sonme instances. It is preferred that onelof R err], Rerr] and R err] be
a long-chain one. More preferably, R err] and R err] each independently

Is a hydrogen atom or a hydrocarbon group containing 1 or 2 carbon 5
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parts by weidjmeghylanblpne; spypidine wedight. gmang. qidiens. n{fhesecmay) be
resin. At an,aglidi PSR Ro or more of them may be used in combination.
When a sulfonic acid containing 2 to 21 carbon atoms is
used as the organic acid compatible with the resin and
20 plasticizer, the addition amount of the amine of general formula
(III) is preferably 0.01 to 2 parts by weight per 100 parts by
weight of the poly(vinyl acetal) resin. At an addition amount
less than 0.0l part by weight, the preventive effect on the
blushing due to moisture absorption may be insufficient. At
25 an addition amount exceeding 2 parts by welight, the
compatibility with the resin will be poor, and a transparency
problem may arise or the interlayer f£film may be discolored. A
more preferréd range is 0.02 to 1 part by welight.
When a carboxylic acid containing 2 to 20 carbon atoms
30 is used as the organic acid compatible with the resin and
plasticizer, the addition amount of the amine of general formula
(I1I) is preferably 0.01 to 3 parts by weight pei‘ 100 parts by
weight of the poly(vinyl acetal) resin. At an addition amount
below 0.01 part by weight, the preventive effect on the blushing
35 due tomoisture absorption may be insufficient. At an addition



bel ow 0. 01 part by weight, the preventive effect on the blushlng 35 due to
noi st uresabsorption may be insufficient. At an addition

22 . anount exceeding 3 parts by weight, the conpatibility with the
resin will be poor, and a transparency pr2dblemnay arise or the

interlayer filmmay be discolored. A nore preferred range is 0.05to 1
part by weight. 5 When a phosphoric acid of the above general
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and, even when pofy(Vvi'nyl acetal) resin nolsture,
interlayer inteirlayerr £hdém maynke diispalaraetn Bemprevereterredmangshisg.

30 1 In_ot.B'g gg,e ety AN Fwie‘lrbhti.t is preferred that the i nterl ayer
filmfor Tamnate g ass confain at |least one salt selected fromthe

group consi sting offhgl RELANAS: gcidacompatdble withathge reginhamé al salts
as a bond st peagkh 43R @nd@39R! amine compatible with the resin and

plasticizer used as a dispersant as mentioned above
respectively take the form of ions, for example sulfonyl ion,
20 carboxyl ion, phosphoryl ion, and ammonium ion. These ions act
 on the surface of the particulate metal salt in the poly(vinyl
acetal) resin and bind the metal ion ahd counter ion
constituting said metal salt. When the resin is kneaded prior
to sheet formation, the metal salt carrying these ions are
26 dispersed in the resin and, as a result, the metal salt in
particulate form becomes smaller or disappear. Therefore,
local aggregation of water molecules is prevented and, even when
the poly(vinyl acetal) resin absorbs moisture, the inte.rlayer
£film of the laminated glass can be prevented from blushing.
30 In the present invention, it is preferred that the
interlayer £ilm for laminated glass contain at least one 'salt
selected £from the group consisting of alkali metal salts and
alkaline earth metal salts as a bond strength control agent.
Said alkali metal salts and alkaline earth metal salts
36 include but are not limited to potassium salts, sodium salts,



Said al kali netal salts and alkaline earth netal salts 35 include but are
not:: i nrted to potassiumsalts, sodiumsalts,

23 magnesi um salts and so forth. As the salt-formng acid, there
may be nentioned organic acids, for exanp8e carboxylic acids such as
octylic acid, hexylic acid, butyric acid, acetic acid and form c acid;

and inorganic acids such as hydrochloric acid 5 and nitric acid.
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acids or dicarboxylic acids containing 6 to 10 carbon atoms

occur in the form of salts in the sheet without electrolytic
20 dissociation, and attract water molecules, making it possible
to suppress the bond strength between the interlayer f£film and
glass, with the result that the penetration resistance of. the
product laminated glass can be improved. Furthermore, since
they are distributed in high concentrations on the sheet surface
26 without aggregation in the sheet, they show a bond strength
modifying effect even in small amounts, without causing
excessive blushing upon moisture absorption, therefore they are
preferable.
Said alkali metal salts and alkaline earth metal salts
30 preferably have a particle diameter of not more than 3 #m, more
preferably not more than 1 4m. When said diameter exceeds 3
Um, water molecules around the alkali metal salt and/or
alkaline earth metal salt particles grow to a macroscopic size,
with the result that the blushing becomes unfavorably
36 remarkable in some instances.



35 remarkabl e in sonme instances.

24 ;. sa The nmeans for reducing the particle size of 3 [err]mor

| ess is not limted to any particul ar nethod. Thus, for exanple, .

there may be nentioned the method conpri sihg using a conpound readily
soluble in the poly(vinyl acetal) resin and plasticizer 5 as a bond
strength control agent, the method conprising using a conpound mhich S
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30 Anong t vari ous ne nent i oned above,
conpri si ng uEprgudatdapodfd RRTCRXREPAPE .| ABcPLIABAEI p?l%ﬁéﬂfte such; gs; he
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combination of two or more species.

either singly or in

As the compound hardly soluble in the above formulation
but hardly aggregating in the formulation, there may be

20 mentioned inorganic acid magnesium salts such as magnesium
chloride and magnesiumnitrate. These are suitably used either
singly or in a combination of two or more species.

The dispersant or compatibilizing agent capable of
dispersing the compound hardly soluble in the formulation is

25 not limited to any pérticular species but includes alcohols such
as ethanol and octyl alcohol, and long-chain organic acids such
as octanoic acid and nonanoic acid, among others. These are
suitably used either singly or in a combination of two or more
species.

-30 _Among the various methods mentioned above, the method
comprising using a compound which is by itself readily soluble
in the poly(vinyl acetal) resin and plasticizer is most
preferred. The method comprising using a compound hardly
aggregating in the poly(vinyl acetal) resin and plasticizer is

356 next preferred._



35 next preferred. 25

When. a direster conpound is used as the plasticizer, it Is preferred
that the alkali metal salt and al kaline earth netal salt nentioned
above have the sanme acid conponent struct2fe as that of the diester
conpound. OM ng to their having an acid 5 conponent structure identical or
simlar to that of the diester conpound used as the plasticizer, they
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a carboxylic acid containing 6 or car on ato n 'th
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acetal ) eféréﬁi Afs Py Al ﬁoﬁ&%f&?ﬂﬁlﬂ%ﬂ&ﬂ‘ia&géﬁﬁu% e, in

hydrol ysis |n t e sheet orm ng step, the use of plasticizers 30 ess

suscepti bl e thakyaaseysihe degreaseiastheibend strengthswish the clapse ke,
such as #H 3R PSR 1Y ifkethaydd PRIR aniP§lass cant'bl ﬁ‘fe%edsand

preferred to the use of such plastiCizers_as trlet#/nl ene gl ycol
di hept anoat ethscpre¥ratien aét hjnehing §Re| preventiepiehdhe dedtpasesin

Sai d 3GH has thaNBoh@ &t +éh ¢S wAT A tRbaBapEé ¥ thie can be simultaneously
accomplished. When triethylene glycol di-2-ethylhexanoate
(hereinafter referred to sometimes as "3GO") is used as the

20 plasticizer, it is preferred, for the same reasons, that ametal
salt of a carboxylic acid containing 6 to 8 carbon atoms be
centained in the formulation. When tetraethylene glycol
di-2-ethylhexanoate (hereinafter referred to sometimes ae
"4GO" ) is used as the plasticizer, it is preferred that a metal

25 salt of a carboxylic acid containing 6 or 7 carbon atoms be
contained in the formulation.

For preventing the above plasticized poly(vinyl acetal)
resin as far as possible from undergoing heat-induced
hydrolysis in the sheet forming step, _the use of plasticizers

30 less susceptible to hydrolysis such as plasticizers of the side
chain type, such as 3GH, 3GO and 4GO, or of the adipate type,
such as DHA, is preferred to the use of such plasticizers as
triethylene glycol diheptanoate (3G7) and tetraethylene glycol
diheptanoate (4G7). '

35 Said 3GH has long been in use as a plasticizer in



26 - interlayer films with practically acceptable results and the ,
organi c acid constituent thereof is of the side chain type. Ther ef or e,
3GH is nore advantageous than 3G/, 4G/ and the |ike, whi ch are of the
straight chain type, in that it is |ess Réhydrol yzable. The above-nenti oned
3G0 and 4Q0 are advant ageous in that they are higher in boiling point

t han 3GH, for instance, and therefore are less volatile in the sheet

f ' tep, ' th ' t] tep. ' 3CGH, 4 d
oy be. uBkesTagss HERA WL ARACEAT T TGP et Sasre Ad B
as nenti onedorganfer aciaf tonstibaentxthgreofi asobfsehd 8EHe dh@indE©pend/ or
orner - scc EhoesbbEe, BN Lo Sh Ay e adh AP aRa e 131

ot her - pl asti 0 € '

pl asth i cizer (ﬁ%iaﬁ‘hrBG@E 400 enf}aﬁ)gntf chiaén tipe,r ahi thas 13 isvaess0% by
wei ght, the characterjstic features of 3CGH 3 4 nd_DHA are

sac?i fi cé} bQYéﬁ?gYﬁ?hiP- pllé%?i%?%‘é?"&%iflone&ﬁ]%? e?’b‘? (Cai,&? h&T%ffect of the

bond st rgngthdvantag?oagem theddthey dre hdgheratn doidiinky pl;btnt neyam GGHye I

expressed to_a_satisfactor xt.ent. [ y id,neta

salt to be uggﬁ igs?ﬁgg%ménd thgf:%gﬁ%? hgggn} PEF ‘a’égﬁF ,ii\%hg'ﬁ Hu% gﬁe%t

pl astici zer formbrgi atepl ayein thef lbminatdipacstepd as nenti oned above,

- includes but is nof_. M t e nQi |,d,.( O cak a met al
salts, hexanoi %a%agi 5&’(‘2 é?ﬁyl gﬁ@aﬁ%ﬁcﬁggi @é&('g% Esggr %%ﬁggYOh%ﬁ%ﬁat al
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therefore, the effect of the bond strength control agent used
in combination with them may not be expressed to a satisfactory
extent. '

20 The carboxylic acid metal salt to be used as the bond
strength control agent, when the plasticizer in the interlayer
film is specified as mentioned above, includes but is not
limited to pentanoic acid (of 5 carbon atoms) metal salts,
hexanoic acid (2-ethylbutanoic acid) (of 6 carbon atoms) metal

25 salts, heptanoic acid (of 7 carbon atoms) metal salts, octanoic
acid (of 8 carbon atoms) metal salts, and so forth. According
to the plasticizer mentioned above, one, two or more of these
are suitably used. The carboxylic acid may be of the straight
chain type or of the side chain type.

30 When a metal salt of a carboxylic acid containing too
small a number of carbon atoms is used, the interlayer film
obtained will have an insufficient moisture resistance, which
may allow the blushing phenomenon to occur widely. Conversely,
if a metal salt of a carboxylic acid containing an excessively

36 large number of carbon atoms is used, the decrease in the bond



27 strength with the | apse of time between the interlayer film and
gl ass may be insufficient. The above-nenti oned carboxylic acid
netal salt as the bond strength control agent may be used independently
or in 5 conbination with another bond str2hgth control agent, for
exanpl e a bond strength control agent of netal salt of carboxylic acid
containing 1 to 4 carbon atons type such as magnesi um f or mat e,

magnesi um acef at e si,um propan e _or magnesi um but anoat e, or
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pot assium salt, tooO, blushing nay occur readily, hence he "pot assi Uum
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in the reactihe@difpingeffestdidd peindl, kencecthe penalyation regdsdance
which said sgftihe product laminated glass may be low. At an amount
~exceeding 0.2 part by weight, the control agent may bleed out,
impairing the transparency of the product laminated glass and
20 at the same time leading to an excessively decreased bond
strength between interlayer £ilm and glass. A more preferred
range is 0.03 to 0.08 part by weight.
When the alkali metal salt is a sodium salt, blushing
tends to occur very readily, so that the sodium concentration
25 should preferably be not more than 50 ppm. When the alkali mefal
salt is a potassium salt, too, blushing may occur readily, hence
the potassium concentration should preferably be not more than
100 ppm.
In addition to the cases where said alkali metal salt
30 and/or alkaline earth metal salt is added as the bond strength
control agent, as mentioned above, there are cases where said
salts come from the alkall metal salt or alkaline earth metal
salt used as a neutralizing agent for the acid catalyst such
as sulfuric acid or hydrochloric acid, used in the reaction for
35 producing poly(vinyl acetal) resin, or cases in which said salt



28 cones fromone or nore of various raw materials and water used
I n the reaction for producing poly(vinyl acetal) resin which contai ns
said salt. The alkali netal salt and al kaline earth netal salt as said
neutralizing agent may be used also as th28 5 bond strength control agent.
The interlayer filmfor |am nated glass of the present I nvention
conprises a plastic resin filmconposed of the above- nenti oned
poly(vinyl acetal)_resin, a_plasticizer .and er ecessar an
e e suchongs AR siin. Ao ok VAP 14 avondFeETals Rd Hrtad Bess,
control agenin the reactidmefqut gutoduciig tpo iy wiveyd iacetad )presdn which
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35 sebacat e, 8I8Cty| azelate and di butyl carbitol adipate.

organic phosphite plasticizers.

Preferred among said monobasic acid esters are those
glycol esters which can be obtained by the reaction of
triethylene glycol with an organic acid such as butyric acid,

20 iéobutyric acid, caproic acid, 2-ethylbutyric acid, heptanoic
acld, n-octylic acid, 2—ethy1hexylic acld, pelargonic acid
(n-nonylic acid) or decylic acid. In addition, esters of
tetraethylene glycol or tripropylene glycol with the organic
acids mentioned above may also be used.

25 Preferred as said polybasic acid esters are, for example,
esters of an organic acid such as adipic acid, sebacic acid or
azelaic acid with a straight-chain or branched alcohol
containing 4 to 8 carbon atoms.

As typical examples of said organic ester plasticizers

30 which can be suitably used, there may be mentioned triethylene
glycol di-2-ethylbutyrate, triethylene glycol 4di-2-
ethylhexoate, triethylene glycol dicaprylate, triethylene
glycol di-n-octoate, triethylene glycol di-n-heptoate,
tetraethylene glycol di-n-heptoate and, further, dibutyl

36 sebacate, dioctyl azelate and dibutylcarbitol adipate.



29 In addition, ethylene glycol di-2-ethylbutyrate, 1, 3-
propyl ene- gl ycol di-2-ethylbutyrate, 1,4-propylene glycol

di -2-ethyl butyrate, 1,4-butylene glycol di-2-ethylbutyrate,

1, 2- butyl ene glycol di-2-ethyl enebutyrate29diethylene glycol 5

di - 2-ethyl butyrate, diethylene glycol di-2-ethy|hexoate di propyl ene
gl ycol di-2-ethylbutyrate, triethylene glycol - 2- et hyl pent oat e,

hyl I I h I
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The addition amount of said plasticizer is preferably 20
to 70 parts by weight, more preferably 40 to 60 parts by weight,
per 100 parts by weight of the poly(vinyl acetal) resin. At

20 an addition amount below 20 parts by weight, the penetration
resistance of the product laminated glasé may be low. At an
addition amount exceediﬁg 70 parts by weight, the plasticizer
may bleed out, increasing the optical strain or decreasing the
transparency and/or tackiness of the resin film.

25 In the present invention, known additives for use in
‘interlayer films for laminated glass, for example modified
silicone oiis for controlling penetration résistance,
ultraviolet absorbers, light stabilizers, antioxidants,
surfactants and coloring agent, may also be incorporated as

30 additives in addition to said dispersant and bond strength
control agent.

The modified silicone oils mentioned above include but
are not limited to epoxy-modified silicone oils, ether-modified
silicone oils, ester-modified silicone oils, amine-modified

35 silicone oils and carboxyl-modified silicone oils, such as



30 di scl osed i n Japanese Kokoku Publication Sho-55-29950.

Ceneral |y, these nodified silicone oils are |iquids obtained by reacting
a conmpound to be nodified to polysil oxane. In the present

i nvention, epoxy-nodified silicone oils 380 of the general fornula (1V)

[err] (wherein 1 and m each i ndependently represents a
positive I nteger not nore than 30), éther-nodified silicone oils of the

}gdgggﬁéghtléﬁ$%iﬁ%é%%%g %gg%g?§%v§okoku Publighgig Sﬁ09§9-5§8§8b

Generally, these modified silicone oils are liquids obtained
by reacting a compound to be modified to polysiloxane.
In the present invention, epoxy-modified silicone oils
b of the general formula (IV)

Cﬂs
—51—0 1-0 1—CH3
| (I1V)

(CH2)3 —)— CI'IZ_ CH— CI‘IZ

4]

(wherein 1 and m each independently represents a positive
integer not more than 30), ether-modified silicone oils of the
10 general formula (V)

CHa
—SI—O Sr-O Sl—CH3 .
| (V)

(CHZ)X— O- (CHZ—Cﬂz‘-‘ O)YH

(wherein 1 and m each independently represents a positive
integer not more than 30 and x and y each independently
15 represents a positive integer not more than 20), and ester-
-modified silicone oils of the general formula (VI)



I nteger not nore than 30 and x and y each i ndependently 15 represents a

positive-integer not nore than 20), and ester- nodi fied silicone oils of
the general formula (V) ' 31

[err] (wherein 1 and m each i3idependently represents a positive
i nteger not nore than 30) are particularly preferred. Wile t he
respective nodified silicone oils are represented by the 5 general fornulas
(rv), (v) and (M) in terns of structural formul as for bl ock

copol ynmers, those regr@gsent 0CH§§

CH, trmﬂ:yral formul as of random
copolyners may al so He Usedq i h

hd pr edt "1 nvention, The
above nodified @H3I"C(Sl€"@ ﬁmﬂ v—6#1410 two or nore of them
may be used conbi ned\kﬁ_F
yht NCHe

gﬁswlconemls%ﬁ abl'y
have a nol ecul ar 1 00 n the nol ecul ar |I§h S
| ess than 800, the extent of |ocali zat ion on the surface will be |ow

Wen . it exceeds 5,000, the conpati iCH}+-OH-*COOCKs N W || becorme 15
poor, so that the bleeding out will occufr onflo the filnm surface,

causi ng the bond strength between sheet and GHass to decrease. A nore
preferred range is 1,500 to 4, 000. The addition anmobunt of said
nodi fied silicone 0|Is S preferably 0.01 to 0.2 part by weight per 100
parts by wei gfWhepebn %h%nﬁoWy???hyin@%E?ﬁﬂ?nFEX|ﬁepﬁﬁsﬂﬂtﬁdﬁlPPﬁhtéﬁﬁunt

bel ow 0. Pdteget R¥t\WebH8! thaRe3P) %&%‘%é&&ﬂdl@ﬂ:ﬂ?ﬂéﬁﬂé&h' whidee
to noisture absorption will be insufficient At an addition
the respective modified silicone oils are represented by the
5 general formulas (IV), (V) and (VI) in terms of structural
formulas for block copolymers, those represented by the
structural formulas of random copolymers may also be used in
the present invention.
. The above modified silicone oils may be used singly or
10 two or more of them may be used combinedly.

Said modified silicone oils preferably have a molecular
weight of 800 to 5,000. When the molecular weight is less than
800, the extent of localization on the surface will be low. When
it exceeds 5,000, the compatibility with the resin will become

15 poor, so that the bleeding out will occur onto the £ilm surface,
causing the bond strength between sheet and glass to decrease.
A more preferred range is 1,500 to 4,000.
The additiori amount of said modified silicone olils is
preferably 0.01 to 0.2 part by weight per 100 parts by weight
20 - of the poly(vinyl acetal) resin. At an addition amount below
0.01 part by weight, the preventive effect on the blushing due
to moisture absorption will be insufficient. At an addition
amount exceeding 0.2 part by weight, the compatibility with the
resin will be poor, hence bleeding will occur onto the film
25 surface, with the result that the bond strength to glass will
decrease. A more preferred amount is 0.03 to 0.1 part by weight.

The above-mentioned antioxidant includes but is not

limited to such phenolic compounds as t-butylhydroxytoluene



anount exceeding 0.2 part by weight, the conpatibility with the resin

w | L. be poor, hence bleeding will occur onto the film25 surface, with the
result that the bond strength to glass will decr ease.

Anor epreferredanountis 0.03 to 0.1 part B2 weight. The
above-nentioned antioxidant includes but is not limted to such

phenol i c conpounds as t-butyl hydroxyt ol uene : . .

and tetraki SYRET hyPEmELS %oy Bikr (5AASRRFS). SERRKE of sub o BndnEEaty. )

hydr oxypEeny&r)@rwtnmlais[metMen@-Bg(mbxs 19di)7tpbqﬁ1aft-4bf-bu aOéba;)tGei ay) .,
t her s, 1] Q r

M ted | RO rIE P eopl R 1Be58| DrEGenPE, 050, brBatet br

met hyl-ﬁhenqu:tjgm-zm.’r.%g)zolam()ffgnutherﬁ, product o:‘ a ba-uGei ay) .,

2-(2' - roxy-3' - 5s5z0i -1+ i

2 et B o2 Bl AALSE G e B4R not Tacea

ma})hy'IGgheng/Iteaaeﬂni@tnmmbertzpeleuaél_‘[i av2ﬁ(326hY¢rmdme!|5'ef . e

G ba- Gei < (2 - -3 5! - dj -t .-

(v n 5o b fhehendy Stdi¥otss dao 5 (ruiou e  prBUGRE ROETREL6oT40)T

(product of 2déXb-Hyduekxy-2te5'-di-t-butylphenyll)béghotriapolezEeTinuviiare

may be nenti d L nder ed Ny r ex L .._Denka JYORS _
Adekast ab W'A-@#‘?‘?gdéﬁa?ﬁ% ééig{(?' z gsgpsgq(?gg*f ggtgn?g?g hgre may
be nent il®nednethylplhemyl p;5-chlepdbenzotuigzotel (Biruvin 326, product of

al kyl benzen oBa4 hes ki _av e _dhe d of producing the
interl ayer ??ﬂn%for ?g?n ﬁlg'?e% g% gf—%’é%’_‘%fg’t hg pé-gsiéﬂ?h jr?lve[lt ion is
particul ar rpkenytbleenzotriazoleotTinavbne3 28, regeduet afothbackeiay).
plasti cizer i AGeto8 aiidds suck'd LAY ((pidautt 0CRABRAY ATGES) , otc.

i ncorporated into each of the resins ntioned above, the™m Xture is
kneaded unifornly Asdsaid 1hghtfatabllisessshtkexse pavehesmenptioned

extrusi o, Of| §48PEA "dmires , PESESEREmpEaSALAAL bBhka! k88y8* sChlskadthB0dS
and the resutln_%rLI sheets are used as interlayer films. I'n
view of the PAnPhubtredemask)on resistance and weat her resi st ance

required of |am nai @4 aqlPs8rLadtanes) iy A&y vePhent 10Mb@ VAN bxamblles
generally preferred that_the total t hi ckness
sodium lauryl sulfate, alkylbenzenesulfonates, and the like.
The method of producing the interlayer £ilm for laminated
20 glass of the present invention is particular restricted, but
for example, a required amount of the plasticizer, together with
other additives as necessary, is incorporated into each of the
resins mentioned above, the mixture is kneaded uniformly and
then formed into sheets by means of the extrusion, calendering,
25 pressing, casting, inflation or other methods and the resulting
sheets are used as interlayer films.

In view of the minimum penetration resistance and weather
resistance required of laminated glass and from the practical
viewpoint, it is generally preferred that the total thickness

30 of the interlayer film for laminated glass of the present
invention be within the range of 0.3 to 1.6 mm, which is the
thickness range of ordinary interlayer film for laminated
glasses.

As the glass sheets to be' used in the laminated glass,

36 there may be mentioned not only transparent inorganic glass



30 of the interlayer filmfor |amnated glass of the present I nvention
be within the range of 0.3 to 1.6 nm which is the t hi ckness range of
ordinary interlayer filmfor |am nated gl asses. As the gl ass
sheets to be used in the | am nated gl ass,8835 there may be nenti oned not
only transparent inorganic glass 33
sheets but al so transparent organic gl ass sheets, such as pol ycar bonat e

Pheet = o PaRMCTRLYE APADEPUOBLEYRRoBenag crnmp, pRRBLD! SREBALERL,

i ncl ude varipobsycanbognate ghestsbSan@epoty(methyisméthacryhate)gbheets.

aser . ot ar e BReaf Qi £ Y neltillardl 805, 18T SR
be used si ngty any tpartdreulsne speciieschut simel ede nearioms dadriganic glass
o At sy spedl 08" SioR a8 iAREPERERE GIRLEATLE10LASE BHEEE 40agdid

transparé%t ganrc g ass éet

t hi ckness caambessedtabegtsgleSSednatcshdehgglessherre sheendg&asse hence
is not limt Y, Il V. te Sth

t he present f’%%n?ggna%)%}é)fféﬁ glaféoécjgacr:lgd 8;1105??1‘3 %@%5 iigé%rdfilrl\%rg% nmethod
of produci ngbaBised Einglat oyl §wo. Or mare ddffexrenthspecies may rbd wisest ipy

t he aboves s ihh 96 . ”Bﬁéh‘?fh §%Ed¥‘”t‘i:jﬁ%%a§% be‘%ﬁﬁiéyﬁass sheet
bet ween two fransparent gl'ass sheets, the whole | ubber
bag, prel0 niandya bbmmamn‘émm@uc glase shewt tm_ﬂY almd{aar‘lﬂe@-vmm
suctioning u éﬂ%gﬁa n t

about 120 toagﬁ%)ferr C un ggﬁgggf%%:g%%esugﬁ%ﬁ%e%%ﬁgﬂ tagéofﬁ{l(.ﬁﬁ err
using an autbetendedrugeprbencewhsrapy limitad BQJGBYlpértéﬁuﬁaFeE Ngss s
obt ai ned. Thé nlamﬂﬁaesasgiagspefdeﬁéngrééaheaiﬁdeﬂtiéﬁ chh ba al so
possible to interpose the above-frentioned interlayer prepared by
sheet for matPEAAREeth PYeceBPASYiirgz8BYpOr¢ipaRYy| me hoﬁuPﬁrBF?dpéépﬁ bet ween

at | eastyjpne; i hafbadheassshaeds exditble, A -FELHS PONAI Feirmdd 66y t Ene
100[ err] C whil e sinultaneously deaer at i nghunder reduced pressure. More

concretely, ¥pgve-mepiieped methaf, L saptvwhbyhefachfigthel dRtRELBYPEm
consi sting 3PetRéeR EWASEraNsparent ejlayersiddtl 9ltaRs whvld Wabenaka@ iand

a rubber bag, preliminary bonding is effected at about 70 to .

110C While_ suctioning under reduced pressure, then post-

20 bonding is effected at about 120 to 150C under a pressure of
about' 10 to 15 kg/cm® using an autoclave or a press, whereby
the objective laminated glass is obtained.

In a process for producing laminated glass, it is also
-possible to interpose the above-mentioned interlayer f£ilm

256 prepared by sheet formation from the plasticized poly(vinyl
butyral) resin between at least one pair of glass sheets, and
hot-press bonding at 60 to 100C while simultaneously
deaerating under reduced pressure. More concretely, the
process is carried ocut by placing a laminate f£ilm consisting

30 of a glass sheet/interlayer film/glass in a. rubber bag, and .
effecting hot-press bonding at a temperature of about 60 to
100C under a pressure of about 1 to 10 kg/cm®? for about 10 to
30 minutes in an autoclave, for instance, while deaerating under
suction at a reduced pressure of about -500 to -700 mmHg, to

35 theréby realize deaeration and bonding



effecting hot-press bonding at a tenperature of about 60 to 100[err]C

under a-pressure of about 1 to 10 kg/cnferr] for about 10 to 30 m nutes
in an autoclave, for instance, while deaerating under suction at a
reduced pressure of about -500 to -700 n¥dHg, to 35 thereby realize
deaerati on and bondi ng 34

si mul t aneousl y. In such production process, the bond strength

bet ween the_interlayer filmand glass can be adjusted so that said
strength mrFFmPéFPnﬁPPﬁﬁX a desired adequate range by adjusting 5 the

tenperature for hoh- paehs pbondcmgonOprbeesangcthef boad: stredgéhr petween as
nment i oned above nd.suita sel v 0 ATy

particul ar Fﬁ@ HB?S’EFE??%% g pr %s%%rse%rarl?ot%? %‘&gﬂstt ed §° aﬂ %ar'ri'ed and
extent of peserengthretlttfiall withiezedesived adequm@ rgugﬂ b}ﬁ aﬂ:mﬂtingwe

t t ' Yl NG
L B SR .0 nonatan o o R RO O
invention as mentionhédralisten Anfisuitably sedecting varieus canditigns scope
O e 1o Th Phrtidls HUHASordll Hoblaind BRegBALR| ShotSpllast! 911

Exanple 1 reparation of pure water
was added 2Pbongdiniy atpmeydnd sptact ofl prRSSUrG rﬁdmt&qar%@% qeaarakiont j on

degree of 1{faetSubtion SARMI SR ULHREIGR Yandfs iBHA o UbdWE.

m xture was solving. “Arterther eact | onsyst emwas

adj usteddo 12[err]C, 201 g of 35% hydrochloric acid catalyst and 148 g
of n- but yral dehyga, f#ftﬂz%fizﬂ dﬂdﬁwrﬂnfmwmmted at the 25
same tenperature to precr |tate e reaction product.

reaction mxture Whe £pdhowsng examples dldusfirate,shespresenp jéh‘f?‘i/t-"c%

reaction to;GoGpl ekl deIQh.i Bﬁi‘céi:é’rbfﬂrfﬁ Hié%n\éailmlta\ﬂﬂﬁaedf%ﬁé é’cﬁbﬁdcess
of water torenove t unr eact ed n- tyral dehyde and the clgt aI (ss

hydr ochl or i ®fadhe Wemlqii’eut £al Fbédemhlﬁﬁue&érgbﬂ) urMeRRF 0B
sol utiopg triﬁ,mm .

Example 1
(1) Preparation of a resin
To 2890 g of pure water was added 275 g of a poly(vinyl

20 - alcohol) with an average polymerization degree of 1700 and a

saponification degree of 98.9 mole %, and the mixture was warmed

for dissolving. After the reaction systemwas adjusted to 12C,

201 g of 35% hydrochloric acid catalyst and 148 g of n-

butyraldehyde were added and the mixture was incubated at the
25 same temperature to precipitate the reaction product.

The reaction mixture was then held at 45C for 3 hours
to carry the reaction to completion. This reaction mixture was
washed with an excess of water to remove the unreacted n-
butyraldehyde and the catalyst hydrochloric acid was

30 neutrallzed with aqueous sodium hydroxide solution, the common
neutralizing agent. The product was rinsed with an excess of
water for 2 hours and dried to provide a poly(vinyl butyral)
resin as white powder. This resin had a vinyl acetal content
(degree of é.cetalization) of 65.0 mole % and a vinyl acetate

35 content of 1.1 mole %.



neutralizing agent. The product was rinsed with an excess of wat er for
2 hours and dried to provide a poly(vinyl butyral) resin as white
powder. This resin had a vinyl acetal content (degree of acetalization)
of 65.0 nole % and a vinyl acetate 35 corgsent of 1.1 nmole %

35 (2) Production of an interlayer film The above

pol y(vinyl butyral) resin, 100 wei ght parts, was bl ended with 40 wei ght

parts of the, ticizer triethylen |y di -2-ethyl butyrate, and the
bl end was th%ﬂ)ﬁ%ﬁ?éu%t?r%’i‘tg n@éd%ﬂgﬁf%ﬂygrnfi g roll and press-nol ded
Wit h ? presfsi Ing ThéYEEXBbf hvee ;ajl:ﬂﬁﬂirﬁr]r ]I;:ﬁiﬁyﬁfaﬂo r:]:raa':smni,eSLo}oowgl:tgnit:dpa&ﬂtsf,

I nterlayer fi 0 R Ickness.. ..Jhe particle diapeters o
sodi um and Wasmﬁ’ateé’éfqduwggl@Wpﬁgbﬁepﬁf%ﬂfa%? %ﬂ%*ﬁ@r@%ﬁféﬁ%ﬁﬂi&“ﬁy
secondary i oglycadi @y-2+éthplbubpratef | andt thkecbbendywasnthesoughly
spectronet er_ (TOFR:- S PHL  EVANS: TES: ) sul t he.

o L1l B el ErkBpadad wish SHiRTne ToLT ABd gredF 2l dRd pitn a ppkgSing
[Tﬁrr] lm and tr}ﬁéhﬂ_ﬁet&e mﬁssb?nseahipMs :mqmdaﬂmf_ D an ﬁ.?gb}:‘é.ayermfilm

e el enenta m content o i s dnterl; m._as

measur ed by ?E%’O’g}r# kit @;‘)Je%]frrl%%gt r;llﬂ.he g’éﬁéﬁ\&'? séll%%\?“&@érg poéf(:tslpgﬁé’t“} flmlds a
qy?Rt i tia]'E | veposassiiuwf sahbsysnsthai thterlayenpfiimswereodpbermynedsbyypl e
W sul furi . r ke

deconposi ti o%e%rg%%%?q'égl F‘g'hglngc%%g* g"n{e E@%I_ﬁgéﬁémhgﬁtu%i?p%?{. \%‘é’tnetrn?sgnd
perf or nily aspéctremeter ntTOBASEYS) hePHIEWREES ndiBHRAM hg As ACPesadt,

(Jarrel - Ash 1,CAP- P i .Hfﬂﬁ .Q!Ia
The above in e‘?lq:"[a&fggrl%ﬁ %Z%gnsetsegnoW?téwﬁB@%ﬁ%\nﬂ%}i@&na‘fll}%?Spar e%f %g'tlm

gl ass sheet sw@s801 cymxafd that 2£f5then potakyiah sabht vae bassnthan vass pltaced
I n a rubber hag and deaerat ed under a vacuum of 20 Torr for 20 m nutes.

The sanpl e thus deaerated was directly transferred to an oven at
90[ err] C and pressBee gigmental gadium contert ofi fhistingrrbayer fiflngeps r] C

for 30 .5nUt€"§pepm as measurbi ol 8EPEiRfsd Ao NG &SP S I@i!’t Qﬁgg\éﬁgn
using a 30 preumatic autoclave at a pressure of 12 kg/cnjerr]| and a
t enper at ur e spectrometry is a quantitative method of analysis which
comprises decomposing a sample with sulfuric acid and nitric
acid under heating, making the decomposition product up to
constant volume with ultrapure water, and performing a
20 determination by the ICP-AES method using an ICP-AES
(Jarrel-Ash Japan, ICAP-575). '
(3) Production of a laminated glass
The above inteflayer film was sandwiched between
transparent float glass sheets (30 cm x 30 cm x 2.5 mm thick)
25 and the assembly was placed in a rubber bag and deaerated under
a vacuum of 20 Torr for 20 minutes. The sample thus deaerated
was directly transferred to an oven at 90T and pressed under
vacuum at a constant temperature of 80C for 30 minutes.
The prebonded laminated glass was autoclaved using a
30 pneumatic autoclave at a pressure of 12 kg/cm® and a temperature
of 135C for 20 minutes to provide a transparent laminated glass.
This laminated glass was subjected to an adhesion test (Pummel
test) and a moist blushing resistance test.

35 Performance evaluation



of 135[err]C for 20 mnutes to provide a transparent |am nated gl ass.

This | am.nated gl ass was subjected to an adhesion test (Pummel test)
and a noi st bl ushing resistance test. 35 Performance eval uation

36 (1) Bonding power (Pumrel) test 36 The lam nated glass is
left standing at -18[err]C [err] O0.6[err]C for condi tioning and then
stricken with a hamrer having a head wei ght of 0.45 kg to crush the

glass to fr ts w.th dianmetgrs 5 of greater than 6 mm The extent of
exposure of a‘?‘ﬁg%&%’éﬁt”%ﬁﬁe’: (elg‘ﬁgﬁjr)glt oliation of the glass is
assessed agai nst the gamdedted glass tisasphkestah@ivgiat Table Lo B Csebpst

I's designed to find_ . _whe r the bond str t h .bet ween the glass apd the
interl ayer SOP4AYIRMING ‘—W‘i %ﬁheré %’"e]o‘ié}feé? Y 3 athﬂ@'.'erlg‘a"lngaﬂsléei&
Ext ent of ewsdghteof 0 RESrkey to crush the glass ¥ fragments withl dikameters

% 00 5 not grggaer than 6 mm. Tg%oextent of expos&:ie 8f the sheet afagrS
20 partial exfoliation of thelglass is assesfed against the graded

limit samples shown in Table 1. This test is designed to find
whether the bond strength between the glass and the interlayer
film lies within a predetermined range.

10
Table 1
Extent of exposure Pammer
(%) value
100 0
940 1
85 2
60 3
40 4
20 5
10 6
5 7
Less than 2 8
(2) Moist blushing resistance.test
15 The resin £ilm is cut to 4x4 cm and immersed in deionized

water at room temperature (23C) for 24 hours. The haze value
was then measured with an integral nephrometer (Tokyo Denshoku) .
The results are shown in Table 2.



5 7 Less than 2 8 (2) Moist

bl ushi ng. resi stance test 15 The resin filmis cut to 4x4 cm and

i mer sed in deionized water at roomtenperature (23[err]C) for 24
hours. The haze val ue was then neasud®d with an integral nephroneter
(Tokyo Denshoku). The results are shown in Table 2.

37 Exanple 2 The procedure of Exanple 1 was repeated
except that_ in the preparation of the resin, the washing process tine

fol l owing EXaWBAL: 2on of the neutralizing agent was altered to 1.5 hours.
5 In this case, The pnbeedarerof iExampltenilnwdshnepaatedcexcerpt that sddi um

tent of di | t Ay L
ot acsi um sERe HERRAEACLo Brois rBRLh, it dagfEhG prticoss e FlBuslY 0
Exanpl e 3 addition dffietheonedtralbzifigaagért wasmaligred &b dedefounst, in
th ' f th hn, s ' . ' fol |_owi
2ddi £1 orf of IPnEbAE.ERTE.s thg Apeer iYSmEadne BTyl rel idiémental
case, the isbailbmyeontienin olft ABnpomhadl sedivre sl b papsickeiidianaiaemt of 3

di | icle di f |
SR par 11 cPo M arfiire dro Tyt GE. € ek fote ffieels JF AP YRR, |

20 Thaapr ocasdwme. of Exanple 1 was repeated except that, in t he
preparation of the resin, the washing process tinme follow ng addi tion
of the neutralizing agent was altered to 3.5 hours. In this case, the

interl ay@r Exlampdiet 3 ned had an el enent al
' The procedure of Example 1 was repeated except that, in

the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 2.5 hours.
In this case, the interlayer film obtained had an elemental

15 sodium content of 3 ppm, a sodium salt particle diameter of 0.5
(tm, and a potassium salt particle diameter of not greater than |
0.5 4m.

Example 4 _

20 The procedure of Example 1 was repeated except that, in
the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 3.5 hours.
In this case, the interlayer film obtained had an elemental
'sodium content of 0.9 ppm, a sodium salt par{:icle diameter of

25 not greater than 0.5 #m, and a potassium salt particle diameter

- of not greater than

0.5 4m..

Comparative Example 1
30 The procedure of Example 1 was repeated except that, in
the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 1 hours. In
this case, the interlayer £ilm obtained had an elemental sodium
content of 17 ppm and a sodium salt particle diameter of 6 U
35 m.



sodium content of 0.9 ppm a sodiumsalt particle dianeter of 25 not
greater than 0.5 [err]m and a potassiumsalt particle dianeter of not
greater than 0.5 [err]m Conparative Exanple 1 30 The
procedure of Exanple 1 was repeated excepB88that, in t he preparation of
the resin, the washing process tine foll ow ng addi tion of the
neutralizing agent was altered to 1 hours. In this case, the interlayer
filmobtained had an el enental sodi um content of 17 ppm and a sodi um
salt particle dianmeter of 6 [err] 35 m :

38 Cogmpaata bieveE Exguipel e 2 The procedure of Exanple 1 was

repeat ed except th | e_pr j f r.esin h hj ng
process tine-folIoa%ﬁbbgocggg%?iggzggéhﬁ%éﬂgJ%%%%?%Fﬁ%zgggﬁ%e§52@§?ter%ﬁ to
0.5 hours. the prepasatien off hee neisdml,abire washingtprocess tdnheafo El awnbmg al
sodi um copt enfs Ofe 30 RIEMBR [ . ticle,di e

[err]m .glo%d_ﬁt:f%. he eva H%ﬁ?%%lg%'g@géﬂgggt eggiﬁfﬁ%l J(c;% (l'fff)l{?l&gﬂﬂ
Conpar ati ve Buargiliss casend thearinprlayaer £iln liflained had amablemental

sodium content of 35 ppm and a sodium salt particle diameter
of 13 Um.

10 The evaluation data generated in Examples 1 to 4 and
Comparative Examples 1 and 2 are presented in Table 2.

Table 2



39 : _ Exanpl e

ConpyEx. *- ' 1 2 3 4

1 2 Nunmber of carbon 4 4 4 4 4
4 i n acet al 39 Degree of acetaliza-
65.0 65.0 65.0 65.0 65.0 65.0 tion (ol %
Average degree of 1700 1700 1700. 1700 1700 1700

pol ymeri zati on Interl ay : -er Vi nyl acet ate cont ent
1.1 -1.1 1.1 1.1 1.1 1.1 film £ITD %

Pl asticizer content 40 40 40 40 Bgeele 44 Comp. Bx.

(wei ght parts) Na [COTent [(ppry— 19) 13 3

0.9 17 35 Pgriidi@ didmster | 1 L 2|3 0.5
0.5> 6 13 —oF—Ha—f-er+Hr— K
content (ppm 0.5 Nnﬂ.bé of @arﬁon O/5¢ -4 |4 | 4 | 4| 4

Particle dianete 0. b3 . 5> 0.|5> - s

of K([err]m ’Eonélng stren th of allanijnat-{ 8 3 8 8
8 8 ed gl ass (Panmmer val e Haze after |24 hours

i nmer si on 29 |37 pDegree|of acetadiza- | 6% | 65.0]65.0|65.0|65.0}65.0 (%

Total eval uation tion Gmol¥) O
It is apparent that ver) ' BHSHHH-e—FesHS-aREe-
Average degree of 1700 | 1700 | 1700 | 1700 | 1700 ; 1700

polymerization
Interlay —
-er Vinylacetate content | 1.1 |11 [L1 |11 [L1 |[L1
film (mol %)

Plasticizer content 40 40 40 40 40 40
(weight parts) :

Na content (ppm) 6 | 13 3109 17| 85
Particle diameter 1 3 0.510.5 6 13
of Na (um)

K content (ppm) 0.5 0.6] 0.51 0.5] — | —

Particle diameter 0.5>/0.5>10.5>10,81 — -
of K (pm

Bonding strength of a laminat- 8 8 8 8 8 8
ed glass (Pammer value)

Haze after 24 hours immersion 29 37 24 16 67 92
(%)

Total evaluation 1010 |0}t x X

It is apparent that very satisfactory moisture resistance
was obtained in Examples 1 to 4.



was obtained in Exanples 1 to 4. 5

40 - “Exanple 5 (1) Preparation of a resin To 2890 g of
pure water was added 275 g of a pol y(vinyl al cohol) with an average

pol yneri zati on degree of 1700 and a 5 s#fponification degree of 98.9 nole
% and the m xture was war nmed f ordi ssol vi ng.
Afterthereactionsystemvasadj usted to 12[err]C, 201 g of 35%

‘hydr ochl ori CE:@&jnSlga alyst and 148 g of n- but yr al dehyde were added and
the m xture wWas Tncubated at the sanme tenperature to precipitate the

reaction profilytPréparation oficareasinon nmi xture was then held at 45[err]C
for 3 hours t t tionto_conpl etion. IS reactign m.xture
was - washed wi ?ﬁgginéée((;(égg)sfr ?}%et ?’ﬁ%grtwggr é‘??§ %{gvﬂa&ﬁ & B°i¥t§8§'€yl
t he unr eact ealloohol y rwl tie anl caverhdd palymmyida thialr ddyree ©f 170aCakdNvas
neutral i zed ' roXI ol uti.Qn 5...the common
neﬂt r-al : zz%’;angg\éi é?\%@fggﬁgogﬁ)%eu%?@iggééggvﬁs t ﬁhlélrﬁlé miﬁ'ﬂ}ﬁ&“ﬂﬁ warmed for
2 hours and fior éd sisolyrimg.deAftpoltie/regbtion systentwas RBjus tRsd ’fébil'fﬁ),

wder . [ es] LN e nt ent ree
gget glri zat i ozn 10? %ﬁ'%S%mﬁgﬂ;fgﬁégraX{:“ %lf/?&a%%t:%ggs oﬂ?gggggfgzﬁg 271 nmole
% (2) Praocyrcaldehyde areretasidesl endf then mixture was imatbated alty thieny!

butyral) resd ' S . I e | 40 Lght parts of
the plasti ciézée}?et r%%%?%ﬁga{g 8 ?/%Jd X\glé_yg-g{}%y?%%{:%?%?e?ﬁhgc%he bl end
was thorl®ughl y 25 Thelreaeibom dwixtane xwag rithémtgld sst M8 Cedort Bapoassi ng
machi ne at 1 f g 1 vi-de i i f
076 mm 1 thy s cherelb i B b CI® Mgk EROELEh sitdtlive 1pd
interlayer fYashed wifh am exqesss (BPatimed the |1Esiml off watepetor vemove.
The 30 partiKkd Fedet f ' i ' '
| ess than OﬁSKE% 21%1?115 m anﬁatlﬁg?ﬁg?rfﬁgé%%?éagéﬁl% m%%ﬁaﬁéf%gggéﬁé%hﬂﬁg
[err]m qahd pAsARY el bed wiLkhiagueangpatassium hydroxiide sbdution,
interlaygr findNddaimorAABWETAed zA8LVE58nED THAPSBALER whs Wn P53 tINSR! S
(30 cmx 30 cmx 2.5 mm thick) :
excess of water for 2 hours and dried to provide a poly(vinyl

butyral) resin as white powder.
This resin had a vinylacetal content (degree of
acetalization) of 65.0 mole % and a vinyl acetate content of
20 1.1 mole %.
(2) Production of an interlayer film
The above poly(vinyl butyral) resin, 100 weighf parts,
was blended with 40 weight parts of the plasticizer triethylene
glycolh di-2-ethylbutyrate, and the blend was thoroughly
25 melt-kneadedwith a mixing roll and press-molded with a pressing

machine at 150C for 30 minutes to provide an interlayer f£ilm
of 0.76 mm in thickness.

‘The elemental potassium content of this interlayer film
was 23 ppm as measured by ICP emission spectrometry. The
30 particle diameter of the sodium salt in the interlayer film was
less than 0.5 4m and that of the potassium salt was less than
3 Um.
(3) Production of a laminated glass
The above interlayer film was sandwiched between
35 transparent float glass sheets (30 cm x 30 cm X 2.5 mm thick)



41 and the assenbly was placed in a rubber bag and deaerated under
a vacuum-of 20 Torr  for 20 m nutes. The sanpl e thus deaerated was
directly transferred to an oven at 90[err]C and pressed at a const ant
tenperature of 80[err]C for 30 m nutes. 541 The prebonded | am nat ed
gl ass was autocl aved using a pneumati ¢ autocl ave at a pressure of 12
kg/cnferr] and a tenperature of 135[err]C for 20 mnutes to provide a

transparent | am nat ed of
Example 5 wa@nfle %taafeég&lgb?vatshg}ac?ﬂ ina ‘?‘ﬁ%b?ﬂ; 834 apd o‘?ﬁe%sr%l%&q%}&e
the washi ng areaeﬁﬁmtd;frezd ForewEog 20 mianids .onThfe séamphe Uthus idsaeyraigsht
was altered to 2. In this case, the gerfllmo ai ned
had an el eneM@s§ i—S‘eﬁ’EFQ’Xsé:FGHFE?&’FF@ﬂt tgr ag Hﬁfl §[) Y e

di anmet er cehstan® rﬂeﬁipe%@itﬁ'es@dﬂ mﬁafbrpantmthetdsarret er of not
greater than O,

Exanple SPwas repedP&dP E?i’(?&de{dn&tam%nﬁ%@a gt]‘ﬁg paratloyrafpa(‘)’%‘fﬁl%q}rﬁi

the washing phetartild a‘atéolhoen:ﬂga presxidre ptﬁrilz)kgt/kum’ramﬁaaiemeugauywt
was altered to 3. 5

had an el eneffal3 3¢ %‘EE 228 ’ﬂH"&Bﬁ? eﬁ? : afggi Inglt: %’r‘f,8¥§§2f: u#ha@ﬁ{%%eaed

particle di aglags.25 of not greater than 0.5 [err] m and a sodi um sal t
particle dianeter of not greater than 0.5 [err]m Conparative
Exanpl e 3 The procedure of Exanple 5 was repeated except that,
in 30 theopr @xampliecor® of the resin, the washing process tinme foll ow ng

addi 1 on of Lhe NeUSbetRuRens #Eaal ct fhel Boboltiis okBapt thiks £C
the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 2.5 hours.
In this case, the interlayer film obtained had an elemental
16 potassium content of 5 ppm, a potassium salt particle diameter
| of 1 #m, and a sodium salt particle diémeter_ of not greater
than 0.5 Um.

Example 7

20 The procedure of Example 5 was repeated except that, in
the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 3.5 hours.
In this case, the interlayer film obtained had an elemental
potassium content of 0.7 ppm, a potassiumsalt particle diameter

25 of not greater than 0.5 4m, and a sodium salt particle diameter
of not greater than 0.5 4m.

Comparative Example 3
The procedure of Example 5 was repeated except that, in
30 the preparation of the resin, the washing process time following
addition of the neutralizing agent was altered to 1 hour. In
this case, the interlayer £ilm obtained had an elemental
potassium content of 104 ppm and a potassium salt particle

diameter of 6 Um.
35



pot assi um content of 104 ppm and a potassiumsalt particle di anet er of
6 [err] ms: 35 42 Conparative
Exanpl e 4 - The procedure of Exanple 5 was repeated except that, in
the preparation of the resin, the washi ngd®rocess tine follow ng

addition of the neutralizing agent was altered to 0.5 hour. In 5 this
case, the interlayer film obtained had an el enent al pot assi um cont ent
of 220 ppm and a pot assium sal.t particle dianeter of 9 [err]m

The | am nat eHoYPAERELVELEXARRAS # Exanples 5 to 8 and 10 Conparati ve
Exanpl es 3 and 4 wehe proEe8tis bl EMddpicd sdwae Pepeatédrekesppciteat, in

(Pumrel ) test_and a noisture_resistance test der t he _sa ndi.ti ons
as descri bedtgﬁmpaﬁ?et]rc&ﬁfft@’%r'%1n' ‘G%%Jﬁ?)ﬂggrré)c&ﬁﬁ Eilﬁg%&ﬁa.owing
present ed i nadabkeosd. of the nettealizing agent was altered to 0.5 hour. In
83 . 5 sthis gase, fhe interlayer £ilm obtaThddPh8d an elchas

‘ potassium content of 220 ppm and a potassium salt particle

diameter of 9 4um.

The laminated glasses obtained in Examples 5 to 8 and
10 Comparative Examples 3 and 4 were respectively subjected to a
bonding power (Pummel) test and a moisture resistance test under
the same conditions as described above. The results of
evalué.tion are collectively presented in Table 3.

15 Table 3



Nunber of carbon in 4 4 4 4 4
Degree of“racetalizat 65.0 65.0 65.0 65.0 65.0

acet al
| on

(ol %9 I nterlayer Avarage degree of 1700 1700 1700 1700
1700 _ pol yneri zati on 48] m Vi nyl acet ate
cont ent 1.1 1.1 1.1 1.1 1.1 (mol %
Pl astici zer content 40 40 40 40 40 (wei ght
parts) K content (ppm 23 5 0.7 104 220
Particle dianmetdr 3 1 0. 5> 6 9 A Of
([err]m ) Na cont ent (ppn) Eh;ampde 0 GCMR)' E-k(' -
Particle diametgqr 0.5> 0.5> 0.5> 5° 6 7 3 of4N§1
([err]Tm Bondi ng strength of a | am pat 8 8 8 7
gl ass (Pamer \al ue) t 4}?OLFS off i r sigon 24 20
14 60 92\4 l:g?{ﬁ. @f &%g’z 4 m Tgt ar gva uaﬁ [ Jm
O :0 O X X [t will apoar ent { thatjvery
satisfactory noifsture resi SHEgieR g ot L fe 7 | e
8 (1) Preparatign of a res| fgy (motli\ﬁ?g%%gfc?ﬁ 453 yre wauteg? anagsaodjgg')(g'S g
of a pO! y_(vi nyl al cohol) ?1 an average poly rn:ri ?af ion degrke of11700fand
a saponi Ticatiof dagresyé | RPardetohérie end therooi [<t700d yrv [0t 1700
polymerization
film _
Vinylacetate content | 1.1 | 1.1 |11 |11 L1
(mol%)
Plasticizer content 40 40 40 40 40
(weight parts)
K content (ppm) 23 5 10.7 | 104 | 220
Particle diameter 3 1 10.5 6 9
of K (um)
Na content (ppm) 0.7 0.6} 0.6 — —
Particle diameter 0.5>10,5>0.5>| — -~
of Na (um
Bonding strength of a laminated{ 8 8 8 8 7
glass (Pammer value)
Haze after 24 l;gslrs of immersion| 24 20 14 60 92
Total evaluation 10| O X% X

It will be apparent that very satisfactory moisture

resistance was obtained in Examples 5 to 7.

b Example 8
(1) Preparation of a resin

To 2890 g of pure water was added 275 g of a poly(vinyl"

alcohol) with an average polymerization degree of 1700 and a

saponification degree of 98.9 mole %, and the mixture was warmed



44 for dissolving. After the reaction systemwas adjusted to

12[ err] Cq- 201 g of 35% hydrochloric acid catal yst and 148 g of n-

but yral dehyde were added and the m xture was incubated at the same
tenperature to precipitate the reaction p#bduct. 5 The reaction

m xture was then held at 45[err]C for 3 hours to carry the reaction to
conpletion. This reaction m xture was washed with an excess of water to

renove the unreacted n- tyral dehyde and the catalyst.h | L4

aci d was £RE HSALE Ry tﬁ&:ﬁéfe %’-’é&&tm@%ﬁi‘v a'éss%‘h‘#‘g%‘?%gﬁd%mmn
10 neutral i 2000gag€nB5% hydrpchdocticnasid catdlysthand dA8egs off n-  wat er
and dried to ovi ol y(vin t L4k f €31 Lt *K%'E S

resin-had a Vﬁﬁiwai?sﬁ ec%gﬁ'f‘%n%(&?%ggarqe% to ﬁﬁ.k@g%%t e<'91$]|$za ?%?3‘9% .W@nol e
% (2) Psanectiempexftamei rioepragdpiftiate the reactipme paioduetpol ybut yr al
resin, 100 wei ght rts S bl ended _wi 0. 0

pl astjcizer triet hgﬁgngéa\él%laﬁg'ﬁﬁtgFgZ%SF h%}%ﬁt 9%%1&2{:{1%%@ h%e&fm:%(!t}l S}ug Shas

pr ess- nol dedto camty the peastiog tmachimpdetidopr oVIkiks aeaciion migture|was The

el emental sodiu ont.ent _of IS ol o el s MaT-To R j1h an
| CP em ssi on"?ﬁg@?r EIrr%?‘r Fgl &S%r?%r?lt %Itfeyr?:cl%?zg# was 1? e ppm 'Ic'ﬁ%dp\gl}t icle
di aneter of badiywmldehyden anide thet @atalaist hydrnochlerics acdd was (3)

Production o 5 . . 'ﬂ}f‘d ISR Sfi_%E thé | dBifsn

sandw ched béﬁ%g%&?\%%@%%gﬁﬁﬁﬁﬁifgglﬂnoa g as‘ge g%é'g:tg%glﬁdt%%eéaassenbl y

was pl acd@dl i nemtralizibigeageasd .antheforeduct Was piasedowiihngn gxgess of

t ' t : J '
enperature of. aﬁggﬁ:ﬁ:{\ fﬁg@ﬁﬁ&@gﬁg&@hﬁémmféii 248 a8 Uit Qe

degassing at "a sssure of - i n an autoclave for 20 '
m nut es powdeavi dBhis| zesant Badgpavinyipacetagygapteny (degree ofpycept

that the hot_pr ; i HRY Y WA d &, the fabrication of a

| am nat ed gl gg’se%\sf\lg'gggll:&g'gr?gd to 80[err]C, the procedure of Exanple 8 was

ot herwi se ref@at droduchien &f agnerkayareFidihss. The particle dianeter
of the sgglium sal t P apove polybutyral resin, 100 weight parts, was

blended with 40 weight parts of the plasticizer triethylene
glycol di-2-ethylbutyrate, and the mixture was press-molded
with a pressing machine to provide an interlayer film. The
elemental sodium content of this interlayer £ilm as determined
20 with an ICP emission spectrometric elemental analyzer was 13
ppm. The particle diameter of sodium salt in the interlayer
£film was 3 um. '
(3) Production of a laminated glass
The above interlayer £ilm was sandwiched between two 2.5
25 mm thick float glass sheets and the assembly was placed in a
rubber bag and effected hot-press bonding at a temperature of
60°C and a pressure of 5 kg/cm’ under suction degassing at a
reduced pressure of -600 mmHg in an autoclave for 20 minutes
to provide a laminated glass.
30 |
Example 9
Except that the hot-press_ bonding temperature for the
fabrication of a laminated glass was altered to 80T, the
procedure of Example 8 was otherwise repeated to provide a

35 laminated glass. The particle diameter of the sodium salt in



45 the interlayer filmwas 3 [err]m Exanpl e 10 Except
t hats. t he-hot - press bonding tenperature for the 5 fabrication of a

| am nat ed gl ass was altered to 100[err]C, the procedure of Exanple 8
was ot herw se repeated to provide a | 46vi nat ed gl ass. The particle

di aneter of the sodiumsalt in the interlayer filmwas 3 [err]m 10
Conparative Exanple 5 Except that the hot-press bonding
tenperature for the fabri.cation qf | am nated gl ass was altered to
80[err]C, thEhe 1n1p'P6&€éfﬁFef6ﬁmE>‘?3§pgeI§“Was ot herw se repeated to provide
a | am nat ed gl ass. The sodi um content of the obtained interlayer 15
filmwas 30 ﬁgm and the particle diameter of the sodiumsalt . ther eof
was 11 [err] amp_e The gl ass | am nates obtained in Exanples 8 to 10
and Conpar at i vBxEratpitha® wheechptspressybbpding semperaguzxeh&odi tdre20

P | d ' f |
Bondi 11 o, AERGLOASAED, 28 5 Aepatelel HiakE el Witerdd o YRCLTEHD
sane conditi precadure BfaFxasple 8 wapy gthervdsevmepeaded to Droggsig my
pover - ( PummLaL%ﬂlEi.%%tte SH(]E.%SS . ThE &iﬂ%ﬂﬁ&%imf S£CPALESoEE um 24 BE r:lll'%

for 2 hours , nmounted on an automati c hanmering machi ne. The
whol e sutthec dndlerfllayelrafiidat awhsgl3agemi s uniformy strickened with the
hanmer head and the area of glass fragnents adhering to the i nterlayer
filmis visually assessed against the graded imt 30 sanples shown in

Table 1 10 eCompamative Exampde Fower (Pummel ~value). The graded limt

sanple is based Onﬂé%}ﬁ]@h@t gg%eﬁot_prgs\g MdnEiRe HempratutdHBradiRsi on

and 10 points for maxi sion.” The autonmatic hameri ng machi ne
used i s equi [fabdticatiwin lpfa ehdaminadted ddassnhyas alteredbdia & sur thee

h?"iS“Q a radiys Audle GF BldiA Pl SR BRI Hfddtea Hd igddieLal aret er
0] _
laminated glass. The sodium content of the obtained interlayer

15 film was 30 ppm and the particle diameter of the sodium salt

thereof was 11 Um.

The glass laminates obtained in Examples 8 to 10 and
Cbmparative Example 5 were respectively subjected to a bonding
20 power (Pummel) test and a heat resistance test under the
following conditions. A moisture resistance test was also
performed using the same conditions as in Example 1.
Evaluation Methods
(1) Bonding power (Pummel) test
25 The laminated glass is cooled at -20C for 2 hours and,
then, mountéd on an automatic hammering machine. The whole
surface of the laminated glass is uniformly strickened with the
hammer head and the area of glass fragments adhering to the
interlayer f£ilm is visually assessed against the graded limit
30 samples shown in Table 1 to evaluate the bonding power (Pummel
value). The graded limit sample is based on a 10-point scale-
giving 1 point for minimum adhesion and 10 points for maximum
adhesion. The automatic hammering machine used is equipped
with a hammer head having a curved bottom surface having a radius
86 of curvature of 50 mm and an effective striking diameter of 5



46 mm and wei ghing 240 g and the inpact force of the hamer head

I s adjustable with a spring screw. (2) Heat resistance test I n
conformty with JIS R3205 "Lam nated 3 ass", the 5 sanple |am nated gl ass
is left standing in an atnosphere at 130[48r]C for 2 hours and then

t aken out and the presence or absence of air cellsis visually

examn ned. The results obtained in Exanples 8 to 10 and

Exogpngjr 2t 've mn@géawgl(gehfng r2e46: OgI la% & iéel Xmggg)émfcl)xncg aé)f ethe h]a%gler h@aata e 4
S is'\ladﬂﬁgttﬁﬂle( ﬂﬂ'ﬁ'h a spring si:i'ew 13 13 30 _

Particle dianeter S_L ]c % 11 Bondi ng
strength of (Ré ﬂ&ﬁ‘itngﬁs tance’ fes ed gl ass (Panmer val ue)

Haze after 24 hour $notohff6Rmstgnwidh JIS8R3233 "Laﬁﬁnated GlasBfgsdiee or
absence of air form none none none _ngne resi st est
Tot al evdl uaspwple laminate¢glasg is 1®8t st%nding {:—Ie ilihﬁlée a(ti?&?’d

Pr epar at i on QBraer&lﬂs and then taker?®2d gndf therpreaencevms ahrbnce °f g

of a pon(V|n al coho an _average pol ynerizati on degree of 1700
and a &i PPLASi dF EQ&F&}S% nr?gilg % and the mixture was war nmed

fordi ssol VI ng- Af traet heseBts i abtytainimsEdamplest® to2]l 0rafd Comparative
Example 5 are collectively shown in Table 4.

10
Table 4
Example | Compar. Ex.
8 9 10 5
Na content (ppm) 13 | 13 | 18 30
Particle diameter of Na ( um) 3 3| 31 11
Bonding strength of the laminat- 1 5 8 5
ed glass (Pammer value) | .
Haze after 24 hours of immersion| 37 | 38 | 33 66
($9)
Presence or absence of air form | none | none | none none
after Heat resistance test
Total evaluation | 0O | O X

Example 11
15 (1) Preparation of a resin
To 2890 g of pure water was added 275 g of a poly(vinyl
alcohol) with an average polymerization degree of 1700 and a
saponification degree of 98.9 mole %, and the mixture was warmed
for dissolving. After the reaction systemwas adjusted to 12T,
20 201 g of 35% hydrochloric acid catalyst and 148 g of n-
butyraldehyde were added and the mixture was incubated at the

same temperature to precipitate the reaction product.



20 201 g of 35% hydrochloric acid catal yst and 148 g of n-

but yr al dehyde were added and the m xture was incubated at the sane
tenperature to precipitate the reaction product.

47 The reaction m xture was 4hen held at 45[err]C for 3 hours
to carry the reaction to conpletion. This reaction m xture was washed
with an excess (30 tinmes the resin) of water to renove t he unreacted
n- but yr al dehyde. The pH of the systemat thjis ge nd t H
5.1. The system waBhenhEfagbhonr BLEHUre Wﬂftm%*ﬁigdﬁﬁm@lﬁg{ to

provide a regphieairpeHebéLition toosdmpletIbns mﬂmmastdonadixtum was

atmosphere at 60[err]C and - 700 t o RLOW, d I
resi n-as whi ¥@sh * an %e%ﬁ:e(taﬁr% ?afasg?? ‘ﬁl s‘yé%ésﬁ)r?om@sé
mole % 10 I;ﬁé Eh@éa@teannebuayramdehyager Tlné pH of the syBiemladydhis

| | -but | 100 [ t ' ht
Bgr%/gwopyq hegﬁ égt EFZ ?ufllﬁl 124 I%Aﬁiegﬁgts‘aa}rg ?%O?Y%@-%%% ;%ea& ié,%'?he

m xture was w&tﬁseémtdediehydmtﬂngampchinbngo mmorvime ao:qm'cn/ 'p@eS% water

interlayer film The 15 . el enental j cont ent this m
as det er ni ne&ontenﬁthTﬁﬁsIW’éW@l‘%ﬁ% &2 3 AP gh&rgn% a ana yzer was
0.7 ppm mmHg par prokaddi anpoky (wingbdbubysal ) re\simeﬂs hskien\pgwder.

fil I t h d fs I 20
The above | nEBPI AYSEAPRGRE ERRRCH e reeey vile FoYHATR Y O P
gl ass shggts (andmmﬁm!bqu \ans iptegd@yier £11lm rubber bag and

hot - pressed at a tg, er%t urepgigg §£’5-] &@?ﬁaﬁbrresfﬁesfw ewé!igl?t Iigglqg’gz

under suction dega a‘re
aut ocl ave f owa%Obhendeésv:ltt;h pﬂmb@hﬁbar&SI ofithe plagtisizer trieig;w% 12

(1) Preparat {9:19( ]?ﬂl ‘”%chzﬁlg])b %%ate-':o at? L He ?rfﬁiﬁifx"e R o s Arstesb & 75

g of a poly( an average polyneri zatlon degree of
1700 and a witinmrpresmmg)ma!ﬂgmm m®vddeplan gntardaver fidir e Thes

war med 15 elemental sodium content of this interlayer film as determined

with an ICP emission spectrometric elemental analyzer was 0.7
ppm. The .particle diameter of sodium salt in the interlayer
film was less than 0.5 Um.
(3) Production of a laminated glass

20 The abdve interlayer £ilm was sandwiched between two 2.5
mm thick float glass sheets and the assembly was placed in a
rubber bag and hot-pressed at a temperature of 60C and a _
preésure of 5 kg/cm’* under suction degassing at a reduced
pressufe of -600 mmHg in an autoclave for 20 minutes to provide

25 a laminated glass. '

Example 12
(1) Preparation of a resin _
To 2890 g of pure water was added 275 gof a poly(vinyi
380 alcohol) with an average polymerization degree of 1700 and a
saponification degree of 98.9 mole %, and the mixture was warmed
for dissolving. After the reaction system was adjusted to 12C,
201 g of 35% hydrochloric acid catalyst and 148 g of n-
butyraldehyde were added and the mixture was incubated at the
35 same temperature to precipitate the reaction product.



for dissolving. After the reaction systemwas adjusted to 12[err]C, 201

g ofs 35%’hydrochloric acid catalyst and 148 g of n- but yr al dehyde were
added and the mi xture was incubated at the 35 sane tenperature to
precipitate the reaction product. 48

48 The reaction mxture was then held at 45t for 3 hours

to carry the reaction to conpletion. This reaction m xture was washed
with an excess (30 tinmes the resin) of water. to renpve t he unreacted
n- butyr al dehyde antf® hEe‘é'!‘éF%\P?s‘Pl’fﬁ%H?%cW’%rF’EeB Belq ahsdhEuon i3, BQUKS: h

' aﬂueous sodi umdmd thdersadtiomno comp}}éﬁi@@%ﬁﬁg&atﬁéhﬁmmﬁ% _wa'Ehe][l,
the reaction_pr ct.was rinsed w th an_excess, imes the resin) o
wnter at 5o ERrhed ¥ an xdad¥ T30 s Red tRECRSTH byt BRGALES FetioYens
whi t e powderthe unfbactedr aebatyzattiehydet and thet Bagsalgsitnhydrochloriel e
% 10 ( Prodyction of. an.interlayer film The .above Ly(vinyl
butyral ) 3 estRid s ReurFaLLEeE v agiledls. sodtan praksRiBR Ao R o

t he pl asti ci the donndrhyleartaralizigigyagénti - 2Py ithet yeattionpkdduscitrwelsur e
was press-nol ded .With a pressj machine to provide an interlayer film
The 15 el enERREPASEHT AR BAERRE bPO (HIRER fbe FaSLR) 197 MereTiRE Ot and
with an | CP éniedi bm mperide e poly (sliaydnbutyrnald) yresimass White ppmderlhe
particle di e odi-u N |t y Ll S erjm .
(3 broduct | BReopedepdnOr. fbstal thlriR bB' ShudBbaun whs BEBmdaelRll T
sandwi chiEd bé2)heBnoduot2os of amminhecrlkafevafidimass sheets and the assenbly

a - P oressure of Toharbsre BRLFICUPL INERR) Todtd MY Falghis patts. ™
pressure of wasblended wikh 4Qwedightcpdvts 2 Fhenlasticigrewitddethylene
oo E8fe0 0y S UBABeLIzare, apd s REKELOE. S peaBULRANGRE 1O
was ot herw seiBlh arppessangt maghdnedéoaprpvidel apeinteriayerhfidm.e The
15 elemental sodium content of this interlayer film as determined
with an ICP emission spectrometric elemental analyzer was 10 .
ppm. The particle diameter of sodium salt in the interlayer
film was 3 Um.
(3) Production of a laminated glass
20 ‘The above interlayer film was sandwiched between two 2.5
mm thick float glass sheets and the assembly was placed in a
rubber bag and hot-pressed at a temperature of 60T and a
pressure of 5 kg/cm’ under suction degassing at a reduced
pressure of -600 mmHg in an autoclave for 20 minutes to provide
25 a laminated glass.

Example 13

Except that post-neutralization washing was carried out
with water at 60T, the procedure of Example 12 was otherwise

30 repeated to provide an interlayer film. The rate of

acetalization of this interlayer film was 65.0 mole %. The
eleméntal sodium content of this interlayer f£ilm was 15 ppm as
determined with an ICP emission spectrometric elemental
analyzer. The particle diameter of sodium salt in this

35 interlayer film was 4 Um.



acetalization of this interlayer filmwas 65.0 nole % The el enent al
sodisgam cofitent of this interlayer filmwas 15 ppm as .~ determned with an
| CP em ssion spectronetric el enental anal yzer. The particle dianmeter of
sodiumsalt in this 35 interlayer filmwd8 4 [err]m

49 . Exanple 14 (1) Preparation of a resin To 2890 g of
pure water was added 275 g of a poly(vinyl 5 alcohol) with an average

pol ymeri zati on degree of 1700 and a saponi fication degree of 98.9 nole
% and the m xture was war nmed for dissolving. After the reaction system
was adj ust ed Bxanipllecrlr4 C, 201 g of 35% hydrochloric acid catal yst and

148 g of n- (tle)ngﬁrr raq:la %deoélveg% ed and the m xture was i ncubated at

the 10 sane ure 0 precl p| e the reaction product. The
reaction m xt ure wdo R8BS0 geddl nurdafaﬂreq @wdsoradded 27 g ofta pral:yw:twyl

reaction to t|o hi n e XCess
of water % h(Qa' il}:-rglr ea?ilcta %%%tﬁ pghﬁhg E?g%@%ﬁ{}dgeﬁﬁggt ﬁg\,\%}wal €%§ 4
hydr ochl ori c snpaimmamﬂomdagrabiqfelw\ﬁtrmm}&em themeisx ttmrd weisosaxieed

sol ution, n_neut |2| ‘o [ C I nsed. wkt h an
excess of wa&@rr %ﬁﬁsW%agf o] % ggar%%chi/ ?Fegﬁ%éaﬁgﬁﬁggfﬁ%o 1\2‘%,

whi te powder 201 g (o ﬁ%ducd:‘rtmhmrm aqﬂtdamaagairySﬁ land 218 g of Mhe above
pol y(vi nyl t r walse ght
parts of theWﬁ | meqé# tri Q%h\éﬁggg ahd ﬂ? tdl -2-et hgﬁng%%taeégaﬂﬁé

m xture Was mamss-tapinéxature VWQ rp:eecyrmstmt@ mmwt@mmmwian
interlayer film T N n f | § kAt m
as det e?/m ned 25 v&ﬁ% rfr?ﬂtggﬁgﬂnlﬁ'sgﬁ%% yﬁec%?%%e?leﬁg éqe%?afééﬁ%ﬁggé#éms
0.7 ppm trheapnyithe regciioncio sompd@itdensal Thig thewemimremrlxyzére was

filmwas I es%&%}g;le?uﬁl{ ed ]éﬁcess dBwdF UG I Rihdfe atﬂé"rﬁﬂl?é@tgt&i

The above int | mwas sandw ched bet ween two . mm t hi ck fl oat

gl ass sheet s bifynaddensdaiand \ghe sakakysth lardrochlwér affh’gfi HRP
hot - presggd et AAPRAR W 8 Yo Mdgrid¥ivin hydroxide solution, the

common neutralizing agent. The product was rinsed with an
excess of water and dried to provide a poly(vihyl butyral) resin
as White powder. |

(2) Production of an interlayer film.

20 The above poly(vinyl butyral) resin, 100 weight parts,
was blended with 40 weight parts of the plasticizer triethylene
glycol di-2-ethylbutyrate, and the mixture was press-molded
with a pre'ssing machine to provide an interlayer film. The
elementai_ sodium content of this interlayer film as determined

25 with an ICP emission spectrometric elemental analyzer was 0.7
ppm. The particle diameter of sodium salt in the interlayer
film was less than 0.5 4m. '

(3) Production of a laminated glass
The above interlayer £ilm was sandwiched between two 2.5

30 mm thick float glass sheets and the assembly was_placed in a
rubber bag and hot-pressed at a temperature of 60C and a
pressure of 5 kg/cm’ under suction degassing at a reduced
pressure of -600 mmHg in an autoclave for 20 minutes to provide
a laminated glass.

35 The glass laminates obtained above in Examples 11 to 14



pressure of 5 kg/cnferr] under suction degassing at a reduced pressure
~of -600 nMHg in an autoclave for 20 m nutes to provide a | am nat ed

gl ass. 35 The gl ass | am nates obtai ned above in Exanples 11 to 14
50 were respectively subjected to tige foll owi ng heat resistance
test. In addition, a noisture resistance test was carried out in the
sane manner as in Exanple 1. However, the product of Exanpl e 14 was
subj ected to the noisture resist%ﬁce t est Onhél 5 k@t ods, of Eval uati on
(1) Heat resW&Tsnh&espestively subjegted o the falloeing Reat segistancen
ordinary testtdgthe In additien] efimoistare reddsbante e ewalsCchPi168 out

m nutes to assess the ossi bl e .degradation of the resin. 10 The
dat a obt ai ned® rﬁ\?xmeeg' &F, af, 10 BXARP 803i've‘ll‘§/weverpr§é%rmé%d‘?ﬂtT%I e
5. , Taghﬁ:@ple 14 was subjected to th? monjisture resistanceoféﬁtmiugly.

11 1 1 4 Na. content (pp T 1 15
0.7 . B8 M&t&ﬁﬂ%%aﬁ?ﬁ%’r’“‘ifﬁw ([err]m 0.5> 3 4 0.5>

Heat resistan@g Heeit resistardbeK tdstK. 0. K - Haze after 24 hours
of 1 nmers- 13 32 3

: i (0

One gram 09f 6h2e4re61n wn_rasI %rla(céd in an ordinary tgglta{:ube

and heated in an oil bath at 150C for 60 minutes to assess the
possible degradation of the resin.

eval uati on

10 The data obtained in Examples 11 to 14 are collectively
presented in Table 5.

Table 5
Ekample
11112)]183]14
Na content (ppm) 0.7 | 10 | 15 | 0.7
Particle diameter of Na (um) [0.5>] 3 4 10.5>
Heat resistance test 0.K |0.K {0.K | —
Haze after 24 hours of immers- | 13 32 | 30 | 24
ion (%)
Total evaluation Ol O | O| -
15
Example 15

(1) Preparation of a resin _
To 2890 g of pure water was added 275 g of a poly(vinyl
aicohol) with an average polymerization degree of 1700, a
20 saponification degree of 98.9 mole ¢ and 0.1 weight % of sodium
acetate, and the mixture was warmed for dissolving. After the

reaction system was adjusted to 12°C, 201 g of 35% hydrochloric
acid catalyst and 148 g of n-butyraldehyde were added and the



15 Exanpl e 15 (1) Preparation of a resin To 2890 g of
pure.wat e was added 275 g of a pol y(vinyl al cohol) wth an average
pol ynmeri zati on degree of 1700, a 20 saponification degree of 98.9 nole %
and 0.1 weight % of sodium acetate, apd the m xture was warned for

di ssolving. After the reaction systemwas adjusted to 12[err]C, 201 g
of 35% hydrochloric aci d catal yst and 148 g of n- butyral dehyde vvere
added and the m X1 was
i ncubat ed at MiKkusgnwaschperheted 2b the 59 a:teénperatWer S aeine

The reacti ontfbXrepetien pheaueel.d at 45[err]C for 3 hours to carry the
reaction to conpletion. This reaction m xture ﬁ: th _an excess
(30 times the resi Bheoreagtdpnt BiEtHEGcVas tPﬁB Bﬁ?‘gaﬂ:eﬁs gﬂry

and the cat atb%afwﬁ&hef&@acﬁlon tcacbeipresionut rmigeéamtﬁbnaqmbusem um

hydroxi de_sol ution, common, neyt.ral i g nt. -The praqduct

rinsed with Washed Y—HEBS@“ ?x%?%r(:g’n %hF gi'eﬁ}ﬁ ot aw?f)%f/%dﬂ %ﬁm\@fe
butyral) resikRel@nraacteidt f- M\We'l’a.ldehyde and 'Eltne aiaetlaa.lyiszl:aﬁiy@rodﬂgrmq)f
this resin was 65 nole %

Qduct | f f
The above poP§FEdi W§F Bﬁllqy'FﬁHz%és‘f’ﬁ 1%%“%@&%%0%{;% 'S},%ﬁo@/ étﬂlelnr}-‘c?' T i th
40 wei ght pathe ebmmbe rpwistalizing tagesithy| €he ﬂﬁodlgtiyomis rinsed with an

di -2-ethylb d th gl '
mchi ne. Lo pPEGELE Sh wAieE thg A1 S RN RV vy L tufyfATiadtn

this intepl aper whiilte W(ﬁrppm as determ ned with an ICP em ssi on
spectronetri¢c ele ta a t
275 g of a pol y(vinﬁlgf’ QFEO%H%;Z é%gg?eér ?gge%h]'@’ q Slrrrleﬁazsaﬁsgﬁg&eég:%e of

1700, a saporfi2f)i Pavidmctdeg of @n Q&t@rlayemlfé-lm and a sodi um acet at e
content of 0.4 weight ¢ e Ex]ggphe 1?0(?‘@%
repeated to provi dg%ané%g% Rtoéyl(%'ﬂ?i Fﬁ?’gg]l‘ e degree o ﬁ‘%ﬂfl zat1on of
this i nt enalsaended mitis 465:7@!-9‘1& @a%tsm thiecpdasticizer hnihxigne
15 glycol di-2-ethylbutyrate and the mixture was press- -molded with
a pressingmachine to provide an interlayer £ilm. The elemental

sodium content of this interlayer £ilm was 8 ppm as determined

with an ICP emission spectrometric elemental analyzer.

20 Example 16
Except that 275 g of a poly(vinyl alcohol) with an average
polymerization degree of 1700, a saponification degree of 98.9
mole %, and a sodium acetate content of 0.4 weight %, the '
procedure of Example 15 was otherwise repeated to provide an
256 interlayer film. Th.e degree of acetalization of this
interlayer film was 65.0 mole %. The elemental sodium content
of this interlayer film was 13 ppm as determined with an ICP

emission spectrometric elemental analyzer.

30 Example 17
(1) Preparation of a resin
To 2890 g of pure water was added 275 g of a poly(vinyl
alcohol) with an average polymerization degree of 1700, a
saponification degree of 98.9 mole % and a sodium acetate
35 content of 0.1 weight %, and the mixture was warmed for



of this interlayer filmwas 13 ppmas determned with an I CP em ssi on
spectronmetric el enental anal yzer. 30 Exanple 17 (1) Preparation of a.
resin To 2890 g of pure water was added 275 g of a pol y(vinyl

al cohol) with an average polynerization da&ree of 1700, a '
saponification degree of 98.9 nole % and a sodium acetate 35 content of
0.1 weight % and the m xture was warned for

52 di ssolving., After the reaction, system was adjusted, t 2[ C,
201 g of 3596AFEPA¥AREri ALEPH Eé?a??%?gﬁ?% ﬁﬁ%%%mo‘l'aﬁ-a 3“%5?€ré? dﬁ‘u?de
were added apgit geotfi 368" Aydaschlomtiat adidt ceftalystsamd fld8per stfume t o
precipitate the reaction product. .5 T t] ] - t

hel d at 45| ePPF&rF‘g egyﬁguygre added ang [ty @g?‘rgg%% i %’%Qt%ﬁ%%%fee i on.é}?éll'h.i s
reaction nm Xgdfe Wwemperatuwaehaod wireleipitateecthe( I@acition produedi.n) of
water to renove _the unreacted_n-butyral dehyd d_th tal

hydr ochl o?i ¢ alPBWESAE PR F'%gd‘iw:?hﬁﬁang@?ﬁnﬁg?gn%ét g?ﬁ@%%&fc TRvas
10 rinsed w th careyxdtesreacuibrrtacdmpilietdone Fhis ceastionmpikhyre was
butyral) resin _as _whi h | i r ' in
was’ 65 ol o wpshed papR BB EEbead (10 Sy SFe PRy F Wter b Ugndvy T
pol y(vi nyl bither anreaetied ntbhtyaiadidehysde andl Sheyga tiglyiste hydnachd®nis ght
parts of the _pl.asticizer fnri.ef ; | = 2=£L hyl he
it ur e vas FRAGCAE PR LR WE D nagnebaintootancatt Y it prahictiad
interl ayeofi imnsef@witkraneatess ofwatem anddededoto prmoyide amade(vinyin
was 2 ppm as,det 1,N . | SSq éé@%% SRES!
anal yzer. 20bu%y§r€>r£3n%%eslf8a\g whaig bgﬁggg‘pt Sttllﬁ%t et yjl:ene %?(l?dcgé was ués)%d
as the neutr ahiiseresin ofas 66 medreodl oric acid catal yst, the procedure of

(Eéaml e 17 ézgv\@}omi\gﬁqﬁ SRE ARG 1RO G an i nterl ayoer film The 25
gree of acetalization of this interlayéer filmwas 65 nole %
The above poly(vinyl butyral) resin, 100 weight parts,
15 was blended with 40 weight parts of the plasticizer triethylene
glycol di-2-ethylbutyrate and the mixture was press-molded with
a pressingmachine to provide an interlayer £film. The elemental
sodium content of this interlayer £ilm was 2 ppm as determined
with an ICP emission spectrometric elemental analyzer. '
20
Example 18
Except that ethylene oxide was used as the neutralizer
of the hydrochloric acid catalyst, the procedure of Example 17
was otherwise repeated to provide an interlayer f£ilm. The
25 degree of acetalization of this interlayer film was 65 mole %.
The elemental sodium content of this interlayer f£film was 2 ppm
as determined with an ICP emission spectrometric elemental
analyzer.
The interlayer films obtained in Examples 15~18 were
80 respectively subjected to a heat resistance test as in Example
11 and a moisture resistance test as in Example 1. The results

are presented in Table 6.

Table 6
35



The el enental sodiumcontent of this interlayer filmwas 2 ppm as

det ermned with an | CP em ssion spectronetric el emental anal yzer.

The interlayer filnms obtained in Exanples 15-18 were 30 respectively
subjected to a heat resistance test as inS&xanple 11 and a noisture
resi stance test as in Exanple 1. The results are presented in Table 6.
Table 6 35 53

Exgnple 15 16 17 18
odi um acetate conterft in 0.1 0.4 0.1 0.1

pol y(vinyl al cohol) (at.% Na [cont entXpRLe 8
13 2 2 Particle dianeter of (d gqry] P
0.5> - 0.5> Heat resjstance test @9 mnlgz r% ?(
90K sodmlfaf tafté oél%tén‘%gmrs of iirrdipa li1 | @3 | 11
Exampl e 19 (1) Pre %]ryat on n nz gl(\llx?]\lj_ag_d_t_ai) rasit To

2890 g of pure water vvas aﬂﬁe@orﬁ@ﬁt gi,)a poI y(vinyl §5| digcdhol2) mi th pn
average pol ynerizatiop_degree of r? _sdponi-fli-cat-Her—ddgree—pf

98.9 mole % and the ”mwc?em%mwmﬂ Ne (.am) 0.6 | 2 |o5 |05
Heat resistance test 0.K. |0.K. |0.K. |0.K

Haze after 24(1;21)1rs of immersion| 19 35 1t 10

Total evaluation ololoOo| O

Example 19
(1) Préparation of a poly(vinyl acetal) resin
To 2890 g of pure water was added 275 g of a poly(vinyl
5 alcohol) with an average polymerization degree of 1700 and a
saponification degree of 98.9 mole %, and the mixture was warmed
for dissolving. After the reaction systemwas adjusted to 12T,
201 g of 35% weight hydrochloric acid catalyst and 148 g of
n-butyraldehyde were added and the mixture was incubated at the
10 same temperature to precipitate the reaction product. The
reaction mixture was then held at 45C for 3 hours to carry the
reaction to completion. This reaction mixture was washed with
an excess of water to remove the unreacted n-butyraldehyde and
the catalyst hydrochloric acid was neutralized with aqueous
15 sodium hydroxide solution, the common neutralizing agent. The
product was rinsed with an excess of water for 2 hours and dried
to provide a poly(vinyl butyral) resin as white powder. This
resin had an average butyralization degree of 64 mole % and a
residual acetyl group content of 1 mole %.
20 (2) Production of an interlayer f£ilm for laminated glass



for di ssol vi ng. Afterthereacti onsystemnvasadj ustedtol2[err]C, 201 g of

35%:wei ght hydrochloric acid catal yst and 148 g of n- but yr al dehyde were
added and the mi xture was incubated at the 10 sane tenperature to
precipitate the reaction product. The reaction m xture was then held
at 45[err]C for 3 hours to carry the sg£action to conpletion. This
reaction m xture was washed wth an excess of water to renopve the
unreact ed n-butyral dehyde and - the catal yst _hydrochl oric_aciid_wa
neutralized with aﬂﬂe&ég Egrt§08Fuﬁgﬁy8%8Y9d8°§3¥UFP33,8Pﬁ¥r88%n533§n

neutral i zi ng(agephge degree offf pdlgmevazartioned 1wooh averagess of water for
2 hours and dried . to gr&\éideq glﬁ%ingl butl)iraleléresin as_white
powdet . Thi sbutyraddzatig 95\?8r‘a8 :i?r i FEEASNe P8 Yt X e %

and a I regbgglaht?cgt lmbl_gr quweﬁrlet added 40 pairds¥of2@he? plasddiedtzean of
an interlayer filmfor |aninated.gl.as
sa s trieshyasng. alycon M3 2aBEIRNERtS AR08 P OF

giver?gquegmggggbﬁnmlbEQPhbatboas tﬁ@Obfaﬂ?sagenth.Eumymdﬂ aglendn degref:

mol e % residual .ace gr.ou con * e re . parts

of the pl ast TepzBAXEUTE g’?ﬁyltglﬁg’o&g?&éﬂ "ﬁﬁ%;&eﬁ%guyﬁtﬁmg g"rjl%qgl%gg%g"alrt of

{nﬁgnesi Elm OChIﬁFp ms@sﬁuﬁeﬁmmm !'aemtdslscmrgt nﬂlcha.@end at 150|°G’hﬂorn: 30ure was
oroughly nelt-kneaded_wi Xi I r - t

pressi ng macMtRELEE %QOFEPrV %gn :j% er&abﬁer?utfé@' (?%Ereg'w eag%(al \rﬁler s’;llyer

filmforiganhastied ghaaverddeathigkmessy efade 76himmkness of 0.76 nm

This interlayer fi for | am.nat ed glas i C t 34 ppm

and a sodium salt b&h?i E%gﬁgﬁégéFq& %ogaQaﬁgigﬁﬁpﬁk%gsgaﬁgﬁg%é%ﬁéﬁﬁﬁ(N

of nmagnesi umcealtienitn ofthd 0 ppm @nek laawedifun malds partijcder [dhametent @fhikhed

g e S R T TI
| ami nated gl asterdayer £idndwashed daimeas Getexpinediwitbaa plmesofheets
bag and HeacFdioRb Resotaary. dih dts, dpetatitepy  Tuck Aaatsy.n £ over 20
deaer at ed as{@ibProductdiorect \a tlamigfatiade glassan oven and pressed
under vacuum at 90[I.i:lrer ]a%ofv%r i%&e@l%'&te?.s film for laminated glass was
sandwiched between transparent float glass sheets (30 cm x
30 cm X 3 mm thick) and the assembly was placed in a rubber
20 bag and deaerated under a vacuum of 20 Torr for 20 minutes.
The de_aerated assembly was directly transferred to an oven
and pressed under vacuum at 90C for 30 minutes.
The prebonded laminated glass thus obtained was
further subjected to post-bdnd:i.ng in a preumatic autoclave
25 at a temperature of 135C and a pressure of 12 kg/cm®* for 20
minutes to provide a laminated glass.

'Example 20
Except that, in the production of an interlayer film
30 for laminated glass, 0.09 part of magnesium heodecanoate
was used in lieu of 0.08 part of magnesium octanoate as the
bond strength control agent, the procedure of Example 19
was otherwise repeated to provide an interlayer film for
laminated glass and a laminated glass.
35 The particle diameter of magnesium salt in the



The prébonded-laninated gl ass thus obtai ned was further subjected to

post ~bonding in a preumatic autoclave 25 at a tenperature of 135[err]C and

a pressure of 12 kg/cn2 for 20 - mnutes to provide a | am nated gl ass.

Exanpl e 20 . Except that, in the production of an interlayer film
30 for lamnated glass, 0.09 part of nagn&si um neodecanoate was used in

lieu of 0.08 part of nagnesi um octanoate as the bond strength control

O e PSS FLATAS: EinalSR AFL PRGBS A BT

The particl e it efaHi0 Imones asmistleirmined®y the same method as in

55 - inter]ayer. fi for |am nated gl ass obtained in the above
manner was(lé?%&?*?ri%é determ ned by the same nethod as in Exanpl e

19. 5 Exanple 21 Except that, in the production of an
Interlayer fil.m f | am nat ed gl ass, 0.04 part of magnesium chl oride
uéed#ﬁ?ﬂ?&ﬁ:%ﬁ 0. 08 part of nagnesium octanoate as the bond
strength control agdept heheat ochduthe @rdtuaipien 1I9F ldh iwsexldyesmi S£1m

| aninat ed o) R 1anfatdd HBE o\ oy of AABMOUH BIFIH o (1o

interlayer fidgsad dn |birwafd @égaobtef magnesiime abtamocate asntie was 2

deter j | |
2 1" T T Mt SR TR PO S Pioocd BIF, & [Hkampye 4210 ©

resin, basi c wagretherwise hoepeatedstosprovide i an Riteniayemwebilbm sborum
hydr oxi de SO'M%@@dt&a@%ﬁélézi%nated glass.

The particle diameter of magnesium salt in the
interlayer film for laminated glass obtained in the above
manner was 2 Um as determined by the same method as in

15 Example 19.

Example 22

Except that, in the production of a poly(vinyl

acetal) resin, basic magnesium carbonate was used in lieu
20 of aqueous sodium hydroxide solution as the neutralizing

agent, the procedure of Example 19 was otherwise repeated

to provide a white powdery poly(vinyl butyral) resin with

an average polymerizatibn degree of 1700, an average

butyralization degree of 64 mole %, and a residual acetyl
25 group content of 1 mole %. _

Then, an interlayer film for laminated glass and a
laminated glass were prepared in substantially the same
manner as in Example 19 except that, in the preparation of
the interlayer film for laminated glass, 100 parts of the

30 above pdly(vinyl butyral) resin was used in lieu of 100
parts of the poly(vinyl butyral) resin prepared in Example
19 and the addition of 0.08 part of magnesium octanoate as
the bond strength control agent was omitted.

This interlayer film had a sodium content of 0.7 ppm

35 and a sodium salt particle diameter of not greater than 0.5



agent, the procedure of Exanple 19 was ot herw se repeated to provide a

whi t.e powdery poly(vinyl butyral) resin with an average polynerization
degree of 1700, 'an average butyralization degree of 64 nole % and a
resi dual acetyl 25 group content of 1 nole % Then, an
interlayer filmfor |amnated glass and &6 | am nat ed gl ass were prepared
I n substantially the sane manner as in Exanple 19 except that, in the
preparation of the interlayer filmfor |am nated gl.gss, Q parts of
the 30 abovémbol Fhei PATtiGhe Slameden, o MagnasLun Iq%é& o ]11'83‘30 parts

of the pol y(%hgéhéyéwﬁhmr Q85N 2P P AL Hdtormaigd ein thd Sansl mrener
addition of 0.08 part of nmgnesi um octanoate as t he bond strength

control agen@SwaB E¥pmpig 19. | This interlayer filmhad a sodium
content of 0.7 ppm35 and a sodiumsalt particle dianeter of not greater
than 0.5 - - 56 [err]m The
partiplefﬁiaﬁﬁﬁﬂPlﬁfzﬁagnesiun1sa|t in this interlayer filmwas 2 [err]m

as deternmined in thgcepEethaknein thespresphratpbe ©€. pol§y(viryiphce2al)
Except that, in_the preparation of poly(vingyl, a ' es| ueous
2B RSk oR 2 ROy aeP 6B Atk on wakHsla 3%

magnesi um hy8P8Pde i U 0f aqueous so
hydr oxi de sohibuobfaagueeus soddutw hlyidrioxgdegeoiutila msotbeéure of Exanpl e

but yr al ) r oSPRULFBIZ1 PG, GOS5E  porgnerosaaias Se R, ds islY!
aver age pmtyb@hbza359nré@gn&@dntoﬁ@rmwﬁde%ﬁamﬁiae powﬂQEdeglde@mwﬂ.group
and o 15 | aRPRIERY)oFEsdn Ehs, AT avaRadd BoURHEkragTon edBd Feed ol ass
manner as inifeanplee hYeragepbutiyaaliCation degireehofalfdymole Ppand A nyl
resi n obt ai nEBSHAREL AEE Yo SEGYE cbRteRt ok & mote 52 B0V LY OV ragnes um
octanoate as the Then, an interlayer film for laminated glass and a
15 laminated glass were prepared in substantially the same
manner as in Example 19 except that 100 parts of the above
poly(vinyl butyral) resin was used in lieu of 100 parts of
the poly(vinyl butyral) resin obtained in Example 19 and
the addition of 0.08 part of magnesium octanoate as the
20 bond strength control agent was omitted in the preparation
of the interlayer f£ilm. '
This interlayer f£ilm had a sodium content of 0.7 ppm
and a sodium salt particle diameter of not greater than 0.5
{m. The particle diameter of magnesium salt in this
25 interlayer film was 2.5 {m as determined in the same
manner as in Example 19.

Comparative Example 6
Except that 0.04 part of magnesium acetate, which is

30 sparingly soluble in poly(vinyl butyral) resin and

plasticizer, was used in lieu of 0.08 part of magnesium

octanoate as the bond strength control agent in the

preparation of an interlayer film for laminated glass, the

procedure of Example 19 was otherwise repeated to provide
35 an interlayer film for laminated glass and a laminated



20 bond strength control agent was omtted in the preparation of the
interlayer film - This interlayer filmhad a sodiumcontent of 0.7
ppm and a sodiumsalt particle dianeter of not greater than 0.5

[err]m The particle dianeter of magnesiumsalt in this 25 interlayer film
was 2.5 [err]mas determned in the sanme 57 nmanner as in Exanple 19.

Conpar ative Exanple 6 Except that 0.04 part. of magnesi um acet ate,
which is 30 s ingly soluble in poly(vinyl butyral) resin and
pl astici zer, 9 %&§ Sused in lieu of 0.08 part of magnesi um oct anoate as

the bond strength rhet partdgdet diamelter of plag]nalsd.luhmsad.ft dm itheeer | ayer
filmfor |am nat | as th [OCE! t e
repeated to ﬁP%\?F Qggg %&ﬂ'mi %toé:r Ilz?%' %I%Ir“n %Eém né‘t%egig @gé:?%a%?d%é

| ami nat ed manner was 10 Um as determined by the 5game metlgbdsas in

The partlcle |a§§ter of magnesiumsalt in the interlayer filmfor
| ami nat el 5 ded in the above manner was 10 [err]m as
determ' ned by the sane nmethod as in 5 Exanple 19. Conpar ati ve Exanpl e

ce of magnesi um acetate which is
sparlngly soﬁéﬂppra% p51§?%|ﬁ§1 butyral) resin and 10 plasticizer and 0.05
parts of butylic aExtept dhats Osiddr part ofcmgne@dglahia@eetaf@ whiehslesl in
lieu of 0.08 NRERE y&ﬂﬁ HPpth control
agent in sg)%é:tinglaarsé’tll onrlsot%l dj:?oq'ﬁ}(g&q’g/erﬁ% am nat ed | ass,
the proceelur plafsticimeire ap6l \Kh-sﬁfomhﬂ of r@ﬂéﬁtﬁl&j QQ?‘@LWMM@ rt-
| nterlayer fiJm,tor,] Q:ata%i Q{Eeda in 11&{“63’:'“(?%&3';?&?1:

The particl e diraneteé magne5|um sa | nterl ayer f| | m for
| ami nat ed gl mmmmmhanqaf@ #so\tdhe bond strength control agent in

the preparation of an interlayer film for laminated glass,
the procedure of Example 19 was otherwise repeated to

15 provide an interlayer film for laminated glass and a
laminated glass. '

The barticle diameter of magnesium salt in the
interlayer £ilm for laminated glass obtained in the above
manner was 4 (m as determined by the same method as in

20 Example 19.

The interlayer f£ilm for laminated glasses obtained in
Examples 19 to 23 and Comparative Examples 6 and 7 were
respectively subjected tb a moisture resistance test as in
25 Example 1. The results are presented in Table 7.

Table 7



manner was 4 [err]mas determ ned by the sanme nethod as in 20 Exanple 19.

The +ntertayer filmfor |am nated gl asses obtained in Exanples 19 to 23
and Conparative Exanples 6 and 7 were =~ respectively subjected to a
noi sture resistance test as in 25 Exanple 1. The results are presented in
Tabl e 7. Table 7 58 : 58
Exanpl e Conmp. Ex. 19 20 21
22 23 6 7 . Nunper of carbon in 4 4 4 4
4 4 4 acet al Bxample Avar age cgjﬂgmge of but -
64.0 64.0 64.0 64.0 64.0 64.0 64.0 —yp+Z4t+06f | e%
Resi dual acetyl grpbup 1.0 1.0 1.0 |1%]20)811202|2d] 6
content (nole% ber of bfW apey degjee g 4 3790,140QG 1700 1700
1700 1700 1700 ﬁggtii of carbo fl erlli zatiim %I dstici zer
(wt.parts) 40 40 229) Ne—cdnt ent
(ppm . 10 ho g:tdo xﬁ bu - V%o 640) 64.0 | 64,0 64.0 | 64.0 | B4 D} | o
di amet er of 1.0 1t ﬁ o > 1 0. 110 Na
([err]m. . Resxdlﬁlichctﬁyd)r!nﬂllmunﬂ pf. 0npt. 00 0% 01@9{Q.0041.© 0
0.04 0.04 _ contenty fretedm sal (wt | paris) . Rarticle
dianeter of . 0.9 . 2 1700-P1790 | f708 | 1700 [ 1700 | 1700 | 1700 [TRONESI UM
salt ([err]m :‘:’?;:gﬁﬂaﬁag&%a te Z %Purs of0 Lég 18 iofe 8 28.4
38.3 92.0 67.2 —Hmeston —Fat-atevatta Hon
o) o) o) o) @Plasticizer (gt. part;@ 40 40 | 40 | 40 | 40 | 40 40

Na content (ppm) 10 | 10 10 0.7] 0.7] 10 10

Particle diameter of 1,01 10| 1,0{0.5>|0.5>| LoO| L¢O

Na (um)

Addition amount of ma- {0.08{0,09!0.04] 0 0 0.040.04
gnesium salt(wt, parts)

Particle diameter of 0.9] 0.5} 2,0| 2.0] 2.5(10.0} 4.0
magnesium salt (um)

.] Haze after 24 hours of 19,0)16,4|26.8)28.4138.8]92.0|67.2
immesion (%) '

Tatal evaluation O 1O (0|00 ]| x| X

It will be apparent from Table 7 that the laminated
glasses according to Examples 19 to 23 of the invention
have excellent moisture resistance. In contrast, the glass

5 laminates according to Comparative Examples 6 and 7, in
which the particle diameters of magnesium salt contained in

the interlayer films were over 3 Um, showed poor moisture
resistance.

10 Example 24
Synthesis and production
(Synthesis of poly(vihyl butyral) resin)
A reaétor equipped with a stirring means was charged
with 2900 weight parts of deionized water and 198 weight
15 parts of a poly(vinyl alcoheol) with an average
polymerization degree of 1700 and a saponification degree



It will be apparent from Table 7 that the |am nated gl asses

according-to Exanples 19 to 23 of the invention have excel | ent

noi sture resistance. In contrast, the glass 5 | am nates according to
Conparative Exanples 6 and 7, in whi ch the particle dianeters of
magnesi um salt contained in the intesg ayer filnms were over 3 [err]m
showed poor noisture resi st ance. 1 ‘Exanple 24 Synt hesi s and

0
producti on Synt hesi s of pol y(vinyl butyral) esin) A
react-or equi Eﬁ_eagwét modes & I(F’Pﬁ§eﬁé’_8H§¥%§st8héraeH‘°is °¥vmvliﬁyég_56'q%°dﬁt
parts of de!QﬂhzEHe“@hQEg@n@a%gﬁeWQbﬂhkol55tﬂﬁﬁiﬁ seirpime! fd¥i nyl
al cohol) w th an averagée go[ynerlzatlon degree o& 1709 %pd
Saponjficatighsggéwégg. After this solution was cooled to 30 ,Eébs of
99.2 nol e % (E9HhESpaREsNg 2t.a ol ean! ©£0B35viveighal dohykdrochloare: tweldhar ge
was heated to 9o[err]C wth stirring.for dissol vi.ng. i
sol utjon Et/vasaEGo{léa & \gb[tepla]ras é%sl md\ﬁ@ﬂgﬁ’fﬁ‘zilrb g#ﬁ@%ﬁ&%&% 35
WGLth ‘%l)QYﬁagaahQriﬁf@éfdggegmﬂ%l_ﬁa ﬂeﬁgéflraﬁﬁrgswéﬁ-loweked) tof 2C, .
n- but yral dehyde were. . a : ter t Jdquid.t ratur oyered to
2[err]C, -¥PﬁerPQ§(?F-F’6‘n SYPEINRES "%n%aén%éd ah %?)ﬁ‘l%s %teéh#%é:\ﬁ%%tﬂee%
precipitate phkeciphtatenthed polydvinydsbutyad )l rewin. Theedpguadure was
then raised to 30[err] C and mnai nt ai ned _at tg{§%10 eve %or 5dhOFrﬁ i
Thereafter, tREPEEALUTSH washeD gadsed to, 30y 70d M PH B8 BF ghP L Bart
(1.8 nol gg) abveadifed 5 howdr.ogThemebftare, thashedchioh madktnrenwagried to

bevote 5 pebtrsiaR Y i M L e o e o, |
was 50 ppm ahydsiogencaxtdnateCP washesl oritdpembesnand, driled to previde e
dianeter of the Sodiu SAyMAS Yoditl With a bdtBUTd bR adieside fi1M
. 65 mole %.
15 The sodium content of this poly(vinyl butyral) resin
' was 50 ppm as determined by ICP emission spectrometry. The
particle diameter of the sodium salt was 12 Um.
(Production of a resin f£ilm)
One hundred (100) weight parts of the poly(vinyl
20 butyral) resin obtained as above, 40 weight parts of’
triethylene glycol di-2-ethylbutyrate, 0.05 weight part of
ethylenediaminetetraacetic acid, 0.04 weight part of
magnesium 2-ethylbutyrate and_0.05 weight part of modified
silicone 0il were fed to a mixing roll and kneaded. Using
25 a pressing machine, this kneaded material was press-molded
at 150C and 120 kg/cm® for 30 minutes to provide a resin
£ilm of 0.8 mm in thickness. This resin film was subjected
to a moisture resistance test as in Example 1.
As the modified silicone oil, the oil of the

30 following chemical formula was used.



One hundred (100) weight parts of the poly(vinyl 20 butyral) resin obtained

as above,» 40 wei ght parts of triethylene glycol di-2-ethylbutyrate,
0. 05 wei ght part of et hyl enedi am netetraacetic acid, 0.04 weight part
of - magnesi um 2- et hyl butyrate and 0.05 weight part of nodified
silicone oil were fed to a mxing roll an@0kneaded. Using 25 a pressing
machi ne, this kneaded naterlal was press- mol ded at 150[err] C and 120
kg/cnferr] for 30 n1nute ov de aygresin filmof 0.8 mmin

~ thickness. Th|s reS| CH3 to a noisture resistance test
as in Exanple -s,-o S:-AD d;adu cone oil, the oil of the 30
fol | ow ng chen1ca?
60 [érr] qﬂsre3|n filmwas prepared and
eval uated in the same nanner as g apqgﬁ hat 0. 08 wei.ght
part of 5 salicyl al dehyde was used |ni£xeu 1§ﬁ@§ﬁ“e part of
et hyl enedi am netetraacetic acid. The results are shown in Tabl e 8.
Exanpl e 26 10 Aresin filmwas prepared and evaluated in the sane
manner as i neReaiiles 254 except that 1.0 weight part of oxalic acid was

used in lieu of O. Sa wei ght_.part of et h | am_net etyaac c acid. The
results are shown i%alj‘:]lglng was prepareyd %d evaluatec{ a!l. QI:H’ne same
manner as in Example 24 except that 0.08 weight part of
5 salicylaldehyde was used in lieu of 0.05 weight part of
ethylenediaminetetraacetic acid. The results are shown in

Table 8.

Example 26

10 A resin f£ilm was prepared and evaluated in the same
manner as in Example 24 éxcept that 1.0 weight part of
oxalic acid was used in lieu of 0.05 weight part of
ethylenediaminetetraacetic acid. The results are shown in
Table 8.

i5
Example 27 _

A resin f£film was prepared and evaluated in the same
manner as in Example 24 except that 0.03 weight part of
1,10-phenanthroline was used in lieu of 0.05 weight part of

20 ethylenediaminetetraacetic acid. The results are shown in
_ Table 8.

Example 28
A resin film was prepared and evaluated in the same
25 manner as in Example 24 except that 0.3 weight part of
acetylacetone was used in lieu of 0.05 weight part of
ethylenediaminetetraacetic acid. The results are shown in
Table 8. '

30 Comparative Example 8



15 Exanpl e 27 Aresin filmwas prepared and evaluated in the
sane.- anner as in Exanple 24 except that 0.03 weight part of

1, 10- phenant hroline was used in lieu of 0.05 weight part of 20

et hyl enedi am netetraacetic acid. The results are shown in Tabl e 8.
Exanpl e 28 Aresin filmwas prepeked and evaluated in the same 25
manner as in Exanple 24 except that 0.3 weight part of acetylacetone

d I f 0. i, ght t _of et Qyl
herd - The results Areogipuriin waS' brfparga Sh4YeRATHLRHNTEh ket EakC,
61 manfefeasnihi Exemwpiepldpaxedpanthataldubeweighthpasinef
t hat . 0. 05 i t
ot hyl enodi anPEEFAPREALEmLICEBETagRe tAs, ageE, Wab HBY, uBba, he zesults .

Table 8. 5 areCehp@whatinv®abienpl.e 9 Aresin filmwas prepared
and eval uated in the sane manner as in Exanple 24 except that 0.3
wei ght pé?t of acetone was used in lieu of 0.05 weight part of 10
et hyl enedi ancagpairativet Exampile. 9The results are shown in Tabl e 8.

Table 8 A resin film was prepared and evaluated in the same
ﬁ manner as in Example 24 except that 0.3 weight part of
acetone was used in lieu of 0.05 weight part of

10 ethylenediaminetetraacetic acid. The results are shown in

Table 8.

Table 8
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Example 29

(1) Preparation of poly(vinyl acetal) resin

In 2890 g of pure water was dissolved 275 g of a

poly(vinyl alcohol) having an average polymerization degree

5



Exanple 29 (1) Preparation of poly(vinyl acetal) resin In 2890 g of
pure-wat er- was di ssolved 275 g of a 5 poly(vinyl alcohol) having an average

pol ymeri zati on degree 63 of
1700 and a saponification degree of 98.9 nole % under heating. After
this reaction systemwas adjusted to 12[ eeB] C, 201 g of 35 weight %
hydrochloric acid catalyst and 148 g of n-butyral dehyde mere added and

th 1 Xt ' b t d5 at t t t t t th t
product - St LHRG o, o R TR ek NEY oD RSt Loy 1y

the reacti o]p Hemtzmgu epifeer 'ﬂhﬁ.sr ecictdonTisyistem Was Haglm;ted \wuem\r;]\n th
an excess 0 er t nov.e .t nr t he
hydr ochl ori c a#% "fe:\'/%gt %%Sﬁgfaj rgf??e%l W%‘ﬁ ‘Eéio‘(r’s 3:{#8

hydr oxi de soloﬂ |mutm1dehyﬂznmrmeaddeﬂ | andh gt ey et x tdihe qms;otl.md:umsed

(Lnsed W eh o g FR I o e IOV, e GG ERNRIGR W e

butyralizati (mhjckagrmt)iforﬁdsysﬁan %amdmealdest M6 ﬁort 8l hgunsptoonheﬁry of 1

mie % (Rl Rodueien of y%mff%ﬂ ayr%le) Bt dlon & o Shen

To 100 parts i ove pol uty resin average
pol yneri zat i ocvashegl eelth 700 excvasigef watdmityo atemene drhejeylmaac'ﬁdd ot e %

prastiai zor Doeihtifiohe S o HydpGGntl SR GlytRebligs 0t 1

dodecyl b&fzemeniirdaidizedorithh aqurous ot iumdiyiroxide 1 33)1ution. the
common neutralizing agent. The product was rinsed with an

excess of water for 2 hours and dried to provide a white
powdery poly(vinyl butyral) resin. This resin had an
_averagé butyralization degree of 64 mole % and a resin
15 acetyl group content of 1 mole %.
(2) Production of an interlayer film for laminated glass
To 100 parts of the above poly(vinyl butyral) resin
(average polymerization degree: 1700, average
butyralization degree: 64 mole %, residual acetyl group
20 content: 1 mole %) were added 40 parts of the plasticizer
triethylene glycol di-2-ethylbutyrate, 0.75 part of
dodecylbenzenesulfonic acid as the organic acid and 0.13
part of dimethyloctylamine as the amine. The mixture was
thoroughly melt-kneaded with a mixing roll and press-molded
25 with a pressing machine at 150C for 30 minutes to provide
an interlayer film for laminated glass having an average
thickness of 0.76 mm.
The sodium content of the above interlayer f£ilm was
50 ppm as determined by ICP emission spectrometry. The
30 particle diameter of elemental sodium in the interlayer
film was 4 1Um as determined by time-of-flight secondary
ion mass spectrometry (TOF-SIMS).
(3) Production of a laminated glass
The above interlayer film was sandwiched between two
35 transplant float glass sheets (30 cm x'30 cm x 3 mm thick)



part of dinethyloctylanne as the anine. The nixture was t hor oughl y

nel t ~kneaged with a mxing roll and press-nolded 25 wth a pressing
‘machi ne at 150[err]C for 30 m nutes to provide an interlayer filmfor

| am nat ed gl ass havi ng an aver age t hi ckness of 0.76 mm The
sodi um content of the above interlayer filgm was 50 ppm as determ ned by
| CP em ssion spectronetry. The 30 particle dianmeter of el enental sodiumin

the interlayer filmwas 4d%§{H$P1aS determ ned by tine-of-flight
secondary  andihmasssubiy Blgcers:_13} \i)rubber (kgg Mg As3erated o

| ami nat ed gl 3fier a vacuun ['6F P VEorP i} WEMIAYEBYAS THd delaeiertdeet ween
two 35 transplant float glass_sheets (30 cmx 30 cmx 3 mmthi

ck
64 - and OeseRIGHNGS JEmeliRtelY Fransisred dp AN AR rak e%&t anghder
a vacuum of 2}-ckydd fitfaedd dludtics atl e SRASEal € tempeFSEERD| O VOST for

~imediately transferred to an oven at 90[err]C and pressed under
suction aP a XbMEtYHt®S enperature of 80[err]C for 5 30 m nutes.

The prebonded gl assHdyareBumia® s Sthjeoighimed wadaibsdeidoté N a
pneumati ¢ autoclave at, 135[err]C and 12 éﬁicnﬂ for, 2Q.m nutes to
provi de a | aReEf-RPipg in a 'pneumatig qykeiaye @ iiin rofndadenat ed

gl ass thus olkgfcedfd® R@sminbitest ¢d proxide at laminetied glasst.est as in
Exanpl e 1. . The results are shqg i n. Tahl e 9. Examl e 3 .

A rebin 111 m s priirat eirrsm A Eok Tanidiated olasS s Sheatpea

0. 30 partioof wad aubiecied tvasa atslcskure |tesistanad s a@rin dxample 1.
dodecyl benzenesul foniG acid as the or i acid and 0.35 part of

decyl am ne i [ﬁﬁ erdas(ﬁl . epasfﬁfo%l} o Qﬁ%ﬁ%t%w octylam ne as the amne in

t he preparation of the interlayer filmfor |lamnated glass. The results

are shown 20 j.n b . The particle dianmeter of the el enenta
sodiumin th Xaﬁ&%ﬁ%ﬁﬁi interlayer filmwas 5 [err]mas determned in the

sane A resin film was prepared and evaluated as in Example
i5 29 except that 0.30 part of octanoic acid was added in lieu
‘of 0.75 part of dodecylbenzenesulfonic acid as the organic
acid and 0.35 part of decylamine in lieu of 0.13 part of
dimethyloctylamine as the amine in the preparation of the_
interlayer £film for laminated glass. The results are shown
20 in Table 9.
The particle diameter of the elemental sodium in the
above interlayer film was 5 Um as determined in the same
manner as in Example 29.

25 Example 31
A resin film was prepared and evéluated as in Example
29 except that 0.20 part of di(2-ethylhexyl)phosphoric acid
was added in lieu of 0.75 part of dodecylbenzenesulfonic
~ acid as the organic acid in the preparation of the
30 interlayer film for iaminated glass. The results are shown
in Table 9. _
The particle diameter of the elemental sodium in the
interlayer film was 2 Um as determined by the same method
as in Example 29.
35



manner as in Exanple 29. 25 Exanple 31 Aresin filmwas
prepared and eval uated as in Exanple 29 except that 0.20 part of

di (2- et hyl hexyl ) phosphori c -aci d was added in lieu of 0.75 part of
dodecyl benzenesul foni c acid as the organic acid in the preparation of
the 30 interlayer filmfor |amnated gl asgs The results are shown in
Tabl e 9. The particle dianmeter of the elenental sodiumin the
interlayer fi]mwas %_ &&lniqf qFternined by the sane net hod as in
Exanpte 29, Spmparative Examp 65

Conpar ative Exanpl @ kesin f:le wa‘!s sdpardd ran/uHSeﬁmaﬂ andire \Examp sl as

Ex I 29 t.hat d t d
ot added | n Zh SRR AT DHRPTIRET RITTT et S i cetFacs.

The results ajot Haded iin 'ﬁaté ep:ﬂaparat:l.on of Tttlfe pﬂﬂter‘laydr amﬂrerf@f t he

el enent al SO |nterl er f| was 2 rrl.m as
det er mi ned i ﬂ.apﬁﬂ@% glassh.an 58 |ur} %E(Leg‘r?p rative

Exanple 11 TheA parstiicle Idmammr etﬁartﬂré aanhtmwﬂalatsnaﬂnn iin Btepl €
29 except tha the addlt on of e di spersant oragnic acigu nd ani ne
was omitted "ﬁbe’fl W%I% 6B pofptermingd, in thessplg s in
t he preparatmmmnﬁrtduainnExdmg&E 2%. filmfor |lam nated glass. The results
are shown in Table 9. The sodium content of the interlayer film
was 30 ppm as determ ned by the sane procedure as in Exanple 29. The
particl eldi arGompamstives Estamels all sodi um as det erm ned by t he sane

method as in Example o3 MRSk i Wid lfRepirea an@Uathated as in Example

29 except that the addition of the dispersant organic acid
and amine was omitted and the washing time was altered from
2 hours to 3 hours in the preparation of the interlayer

15 film'for lamihated glass. The results are shown in Table 9.

The sodium content of the interlayer film was 30 ppm

as determined by the same procedure as in Example 29. The
particle diameter of the elemental sodium as determined by
the same method as in Example 29 was 13 (Um.

20
Table 9
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Exanpl e

.Corrp. Ex.

Nunmber of carbon in 4 4 4
4 4 acet al Avar age degree of
but- 64.0 64.0 64.0 64.0 64.0 yralization (nole%
Resi dual acetyl group 1.0 1.0 1.0 1.0 1. 0e6 I nterl ayer content
(nol e% film Avar age degree of 1700 1700
1700 1700 1700 pol ymeri zati on
Pl ast.i ci zer (W . pargsy—40—46—46—46—46 Na—font ent
(5ppn')2 28 ?g 50, |50 30 PEramPle e di| ZAER X o 4
Na ([err]m Zlejaf ter 24
hour s of i mesion(%__25 2 20 92 72 29130)31 t@ 19
eval uation O @ O X|Number of carbonEnanyl & 3P 4 | Syt Hes) s4¢ and sheet
fornatlgn . (Syntlhesi s of |pettglvinyl- butyrgl) rlesin] 5 A feactor
equi pped with a stifrring negns was ,char el ts of
i ani . rage degree gfgut— 64"0 tﬂl@ 990 “%4.%“ 646"
dei oni zed water, 198 wei ght .ﬁl'%ation toolek) r[
Residual acetyl group {1.0 |10 |10 {10 |1.0
%g%erlayer content (moleX)
ilm
Avarage degree of 1700 | 1700 | 1700 | 1700 | 1700
polymerization
Plasticizer (wt.parts) | 40 | 40 | 40 | 40 | 40
Na content (ppm) 50 | 50 | 50 | 50 | 30
Particle diameter of 4 5 2 | 20 13
Na (pm
Haze after 24 hours of immesion(X) | 26 | 28 | 20 | 92 | 72
Tatal evaluation O]l O] O} x| X

Example 32
Synthesis and sheet formation
(Synthesis of poly(vinyl butyral) resin)

A reactor equipped with a stirring means was charged
with 2900 weight parts of deionized water, 198 welight parts
of a poly(vinyl alcohol) having an average polymerization
degree of 1700 and a saponification degree of 99.2 mole %
(corresponding to 4.5 moles of vinyl alcohol) and the
10 charge was heated at 95T with stirring for dissolving.
After this solution was cooled to 30C, 196 weight parts
(1.9 moles) of 35 weight % hydrochloric acid and 152 weight
After the

liquid temperature was lowered to 2C, the reaction mixture

parts (2.1 moles) of n-butyraldehyde were added.
15 was incubated at this temperature to precipitate the
poly(vinyl butyral) resin. The liquid temperature was then

raised to 30C and maintained at this level_for 5 hours.



of a poly(vinyl alcohdl) havi ng an average pol ynerization degree of
1700 and ,a saponification degree of 99.2 nole % (corresponding to 4.5
nol es of vinyl alcohol) and the 10 charge was heated at 95[err]C with
stirring for dissolving. After this solution was cooled to 30[err]C,
196 wei ght parts (1.9 noles) of 35 weéyht % hydrochloric acid and 152
wei ght parts (2.1 noles) of n-butyral dehyde were added. After the

| iquid tenperature s 1 r 2lert h e ' AT 5 S

i ncubat ed at&ﬁﬁFgaFﬁa érgﬁgrggFggﬁgécﬁé%?g % ﬁﬁ% ﬁgh%%%ﬂgkéﬁh&ﬁt§u3§§2|)
resin. The |waigHtt papesat(dr.d wadeshepf sodiumsbydrogencarbpuaied

mai ntained at _this leyel _for 5 Ul5Sus .

67 - Thewgﬁgﬁér?’ Hhevpler, A8 B, to, provide 2 POy (ViR ,

wei ght part sbatyrfai)l eesiof widdi arbaryreddzesionndegree ofgShawls t*h wat er
and dried. to provi a VLV u I ' ht Bud v Helsggl | on
degree oﬁ565 nol e %?eSSBaaﬁﬁ c%ﬁgeggdfgnﬁégﬁt§8?93Papﬁ?s Bb y(&%nyl
butyral) reswas 50 ppm 88 dermeaminedebyl AR iepisshomnispeicdronedai-onEhey .
The particle.d.amgter of sodi t o ] (Preparation of
aresin fil ”?ar%lcle”%laa?geﬁun%lr %?d?%hb)s\% é?%ts[ ;e)iazr tdsﬂ"bf t he above 10

pol y(vi nyl b{Pyepayratdonnofi@ weisjm fidims of triethyl ene gl yco

di - 2-ethyl butyrategn Q. lght ht Wb gt tsol¥erpeulaeRiec aci d and

0. 23 wei ght part oPn%eééPgﬁkﬁé(16%)wggégpédpfg a m xing Fbll and kneaded.
Thi s knebaledpoly (wdnanli dutyralir desinol ddd weilghts Dazdssiofy tRighhylene
150[err] C 15 12Q | /q._qﬁ, fﬁyty:k(gt@,mg.qg ki ipa-ta geegn il mof

0.8 M i n th?%g%%gsgﬁTﬁgf regin i ' mwas subjected Eﬁﬁ% S‘jm)is_t bl ushi ng

resi stance t &olugnesulfonis acid ppd 0.23 majght partspfhexyiamine 10,

20 Exanpl e 3§z re fed to A WhSihd iHdIIMahd KeRHERA ANghekakuanadaas in
Exanpl e f except that 0.49 weight part of tetradecyl am ne was usep

in lieu of Oma3endiaghwasamresss-moddethivich mhPressing machine at 150
15 and 120 kg/cm® for 10 minutes to provide a resin film of
0.8 mm in thickness. This resin film was subjected to a

moist blushing résistance test as in Example 1. The

results are shown in Table 10.

20 Example 33
A resin film was prepared and evaluated as in Example
32 except that 0.49 weight part of tetradecylamine was used
‘in lieu of 0.23 weight part of hexylamine. The results are
shown in Table 10.
25
Example 34
A resin film was prepared and evaluated as in Example
32 except that 0.75 weight part of dodecylbenzenesulfonic
| acid was used in lieu of 0.43 weight % of p-toluenesulfonic

30 acid. The results are shown in Table 10.

Example 35
A resin film was prepared and evaluated as in Example
32 except that 0.15 weight part 6f dodecylbenzenesulfonic
35 acid and 0.07 weight part of decylamine were used in lieu



e

shown in Table 10. 25 = Exanple 34 Aresin filmwas prepared
and eval uated as in Exanple 32 except that 0.75 weight part of
dodecyl benzenesul f oni ¢ acid was used in lieu of 0.43 weight % of
p-tol uenesul fonic 30 acid. The results are shown in Table 10. Exanpl e
35 Aresin filmwas prepared andegvaluated as in Exanple - 32
except that 0.15 weight part of dodecyl benzenesul fonic 35 acid and 0. 07
wei ght part of _decyl am ne_were us%& in_ lieu '

~to

68 . of 0°£30waBgWeight; ParY, of PrdRdusnesilondcy agid @3 023 e ght

part of hexyl gagight paet’ efUuhekyidahineQWThe Fféfhetts ardOshowh Exarabge36
A resin filmwas prepared and evaluated as in Exanpl e 32 except that

0. 75 wei ght pépt of dodecyl benzenesul fonic acid and 0.36 wei ght part of
decyl am ne were used in lieu of 0.43 weight part of p-toluenesulfonic
acid and 0.23_10 wegggt part of hexylam ne. The results are shown in
Table .  90. Examplepgh i o 37 A resin filmwas prepared and

eval uated as in Exampkesih f32mewaspprepatred ahdwevgluapad asfl in Example
rt of .dodec e were

dodecyl benzeneggul f oni_ .acid_and.0,42 weight | am A
Used T Iieq 32" explnt, tags B ire Hont” paEs0 e Bidec e ERRe T f S
wei ght part ohchaxghdriongé Wedghdsplairt afe delcgdaminelalelre usedldn AGeu
' of 0.43 weight part of p-toluenesulfonic acid and 0.23
10 weight part of hexylamine. The results are shown in Table

10.

Example 37
- A resin film was prepared and evaluated as in Example
15 32 except that 0.75 weight part of dodecylbenzenesulfonic
acid and 0.42 weight part of dodecylamine were used in lieu
of 0.43 weight part of p-toluenesulfonic acid and 0.23
weight part of hexylamine. The results are shown in Table
10.
20
Example 38
' A resin f£ilm was prepared and evaluated as in Example
32 except that 0.75 weight part of dodecylbenzenesulfonic
acid and 0.55 weight part of N,N-dloctylamine were used in
25 lieu of 0.43 weight part of p-toluenesulfonic acid and 0.23
weight part of hexylamine. The results are shown in Table
10.

Example 39
30 A resin film was prepared and evaluated as in Example
32 except that 0.37 weight part of dodecylbenzenesulfonic
acid and 0.18 weight part of N,N-dimethyloctylamine were
used in lieu of 0.43 weight part of p-toluenesulfonic acid
aad 0.23 weight part of hexylamine. The results are shown
35 in Table 10.



Exanpl e- 38 Aresin filmwas prepared and eval uated as in Exanple

32 except=that 0.75 weight part of dodecyl benzenesul fonic acid and 0.55
wei ght part of N, N-dioctylamne were used in 25 Ilieu of 0.43 weight part
of p-toluenesul fonic acid and 0.23 wei ght part of hexyl am ne. The
results are shown in Table 10. éxampl e 39 30 Aresin film
was prepared and eval uated as in Exanple 32 except that 0.37 weight
part of dodecyl benzenesul fonic acid and 0.18 wei ght part of

NN- di.net hyl octyl am ne were used in lieu of 0.43 weight part of

p-tol uenesul gamp1aCciud and 0.23 weight part of hexylam ne. The results
are shown 35 in Table 6
Exanpl e 40 rﬁsFBsFH1W1WRFWB§GBF§ﬁ§rQB 2fY2AVALeS 8F AT Fﬁagﬁgﬁble
32 except thagh @xée \&ertabh: parms @bi@nde@ﬁt&enfemdaymmz@nmmm 0. 36
wei ght part of N, N-di nethyl otyl am ne were | I ght
part of p‘itoﬁﬁéﬁeéﬁﬁ nise” Y&y lh pattq of. %W\é# ctgiagni % §§n%1£r,¥: The

results are ggeanin lile GEbloe 480 weight ﬂantndfep4toluenesulfohﬂuﬂaaid|I m
was prepared and eval uate 32 excep g_ 0 i_ght
part .of dode&pdb Qn?@n?@ﬁdﬂﬁuﬁ?f% Eéa%%ﬁX&ﬁT¥9q49 gg%?g E%F 8%g S0

N, N- di net hyl dgdeapiamioe were used in lieu of 0.43 weight part of

p-tol uenesul fonic acid 15 and 0.23 weight part of hexylam ne. The results
are shown in Tabl e 10.

10 Example 41
A resin film was prepared and evaluated as in Example
32 except that 0.75 weight part of dodecylbenzenesulfonic
acid and 0.49 weight part of N,N-dimethyldodecylamine were
used in lieu of 0.43 weight part of p-toluenesulfonic acid
15 and 0.23 weight part of hexylamine. The results are shown
in Table 10.

Comparative Example 12
A resin film was prepared and evaluated as in Example
20 32 except that the addition of 0.43 weight part of p-
toluenesulfonic acid and 0.23 weight part of hexylamine was
omitted. The results are shown in Table 10.

Comparative Example 13
25 A resin film was prepared and evaluated as in Example
' 32 except that the addition of 0.43 weight part of p-
toluenesulfonic acid was omitted and 0.36 weight part of
decylamine was used in lieu of 0.23 weight part of
hexylamine. The results are shown in Table 10.
30 |
' Comparative Example 14
A resin film was prepared and evaluated as in Example
32 except that the addition of 0.23 weight part of
hexylamine was omitted. The results are shown in Table 10.
35



Conpar ati ve Exanple 12 Aresin filmwas prepared and eval uated as
in Exanpl & 20 32 except that the addition of 0.43 weight part of p-

t ol uenesul fonic acid and 0.23 weight part of hexyl am ne was omtted.
The results are shown in Table 10. Conpar ati ve Exanple 13 25 A
resin filmwas prepared and eval uated as a Exanpl e 32 except that the
addition of 0.43 weight part of p- t ol uenesul fonic acid was onmtted and
0. 36 meight t of cyl was used in lieu of 0.23 weight part of
hexyl am ne. Ve:ﬁ%é@éi%égﬁn Tabl e 10. 30 Conpar ati ve Exanpl e
14 A resimn ﬁed:m VEiSLnp rweea rperk ek &k el dJ adveetlLusst 6éd) d=x atrp | Examp 182
except that the addit,i f We, art o hexyl am ne was om tted.
The results BHERE Oii[}la?tab(? gélgdve]:élht Ipart OE sodium

70 Conpirdeiaypbdnzanssu lifonate was usted e rnlieu nofveG. 48 apedghit and

eval uat ed_as gﬁg iy odi um
dodecyl beﬁzeﬁe%ﬁ% E‘t°\/\]/<’a1‘lsergegse E&H eu oq %@3%:?%?{)@{12 aé)%ré Slf _

p-t ol uenesul fhexylawine andhe. 2@smditghtanearshown in Tadde d®.ne. The results
are shown in Table 10. Conpar ati ve Exanple 16 Aresin film

was prepared and evaluated as in Exanple 10 32 except that 0.33 weight part
of dodecyltriﬂmmqm‘mm}cmnpleclﬂorl de was used in lieu of 0.43 weight

part of p-- tol ye 'xIFOLEH[ﬁn %8:1&' b Ml Wanfied ad' Sy BlHSIe

The results are shovvn In
10 32 except that 0.33 weight part of dodecyltrimethylammonium

chloride was used in lieu of 0.43 weight part of p-
toluenesulfonic acid and 0.23 weight part of hexylamine.
The resulits are shown in Table 10. |

15 Table 10



[err]

71

15 Table 10
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Example 42

(Preparation of a poly(vinyl butyral) resin)

The poly(vinyl butyral) resin synthesized in Example

32 was further rinsed with water and dried to provide a

5

poly(vinyl butyral) resin with reduced sodium salt content.



Exanpl e 42 (Preparation of a poly(vinyl butyral) resin) The pol y(vi nyl
butyral) resin synthesized in Exanple 32 was further rinsed with water and
dried to provide a poly(vinyl butyral) resin with reduced sodi um salt

content. 72 The sodi um
content of this poly(vinyl butyral) resin72 was 20 ppm as determ ned by
| CP em ssion spectronetry. The particle dianmeter of the sodiumsalt was

T ohe DA o \MEBBSESR, orkehie kR, THAB Bayram SR g
wei ght partswas 20 ppm @ishydedreanginedd byl i ICP emiysiicny rsgestrdnine githepar t
Were kneadedPPOgdeIE: SAIahaR St I TR MRS CHRdi ¢ ont as Used
in Exanpl e 31Preparatida »f esimesin fililmh of 0.8 mmin thickness. This
results dfe Sonof-Ainazad, UPoT W gy Bl b L g 10
was prepar ed batyrend| wstsdeh abtiainedamiioye, 40 Nedghdptparis of 17 wei ght
part of dodeqyl;uPRZAUGR 1YY di-2-ethylbutyrate, 0.33 weight part of

dodecylbenzenesulfonic acid and 0.17 weight part of

decylamine were kneaded together and press-molded under the

10 same conditions as used in Example 32 to provide a resin

£film of 0.8 mm in thickness. This resin film was subjected

to a moist blushing test as in Example 1. The results are

shown in Table 11.

15 Example 43
A resin film was prepared and evaluated as in Example
42 except that 0.17 weight part of dodecylbenzenesulfonic
acid and 0.09 weight part of decylamine were used in lieu
of 0.33 weight part of dodecylbenzenesulfonic acid and 0.17
20 weight part of decylamine.

Example 44
A resin film was prepared and evaluated as in.Example
42 except that 0.03 weight part of dodecylbenzenesulfonic
25 acid and 0.02 weight part of decylamine were used in Iieu
of 0.33 weight part of dodecylbenzenesulfonic acid and 0.17
weight part of decylamine.

Example 45

30 A resin film was prepared and evaluated as in Example
42 except that 0.17 weight part of N,N-dimethyloctylamine
was used in lieu of 0.17 weight part of decylamine. The
results are shown in Table 11.

35 Example 46



acid and 0.09 weight part of decylamne were used in lieu of 0.33

wei ght part of dodecyl benzenesul fonic acid and 0.17 20 wei ght part of

decyl am ne. Exanpl e 44 Aresin filmwas prepared and

eval uated as in Exanple 42 except that 0.03 weight part of

dodecyl benzenesul fonic 25 acid and 0.02 wesght part of decyl am ne were used
inlieu of 0.33 weight part of dodecyl benzenesulfonic acid and 0.17

wei ght part of decyl am ne. Aresin fil
prepared and evaluét§85&§ Fﬁlﬁkgﬁﬁlgg%papfg'@?@ESWQH%%F%? &%%ﬂﬁ;q of
N, N- di net hyl qet pixewpte that WAl uswedght lpant @ff Qloﬁécyajtgalﬁzepwsulsﬁonic

75 EMNE a3ia and T8l elohy SRR PL N NPutber R YRR v 4o

except that Qséd i@ glilewarft mf33domaxgﬁﬁ3@amwldaﬂdcylbenmietlﬂmbrﬁd)9

bar  of " abaeAyiHeRBEhGed) Rty Bakt “%?%Y%?%dghﬂ%s?%eﬁﬁlgs?%% e

The results shewn insiTable ﬂJTabIe 11 Exanpl e 47 resin
filmwas prepared and evaluated as in Exanple 10 42 except that 0.03

wei ght part of dodecyl benzenesul fonic acid and 0.02 weight part of

N, N- di net hy| Exiayipde 45 wer e used in lieu of 0.33 weight part of

dodecyl benzenesul f gigayn Ak A0 Hdbhrtl Whla WYelL¥eelP el A Beankis

results are sho
10 42 except that 0.03 weight part of dodecylbenzenesulfonic

acid and 0.02 weight part of N,N-dimethyloctylamine were _
used in lieu of 0.33 weight part of dodecylbenzenesulfonic
acid and 0.17 weight part of decylamine. The results are
shown in Table 11.

15

| Example 48
A resin film was prepared and evaluated as in Example

42 except that 0.30 weight part of dodecylbenzenesulfonic
acid and 0.20 weight part of N,N-dimethyldodecylamine were

20 used in lieu of 0.33 weight part of dodecylbenzenesulfonic
acid and 0.17 weight part of decylamine. The results are
shown in Table 11. |

Example 49 _

25 A resin film was prepared and evaluated as in Example
42 except that 0.12 weight part of dodecylbenzenesulfonic
acid and 0.08 weight part of N,N-dimethyldodecylamine were
used in lieu of 0.33 weight part of dodecylbenzenesulfonic
acid and 0.17 weight part of decylamine. The results are

30 shown in Table 11.

Comparative Example 17
| A resin film was prepared and evaluated as in Example
42 except that the addition of 0.33 weight part of
35 dodecylbenzenesulfonic acid and 0.17 weight part of



15 Exanpl e 48 Aresin filmwas prepared and evaluated as in

Exanmple - 42 except that 0.30 weight part of dodecyl benzenesul fonic

acid and 0.20 weight part of N, N-di nethyl dodecyl amine were 20 used in lieu
of 0.33 weight part of dodecyl benzenesul fonic acid and 0.17 wei ght par
of decylam ne. The results are shown 7a Table 11. Exampl e 49 25
A resin filmwas prepared and evaluated as in Exanple 42 except t hat
0.12 wei ght part .of dodec | benzene and. 0 part o
N N di et hy! BBREpE, ke SHITLRL, MR reayi§F' 8835hengy i, sAb L, 11
dodecylbenzenesulfonlc aC|d and 0.17 weight part of decylam ne. The

results are 30 in_Table 11. Conpar ati ve Exanple 17

resim film wig"'ﬁ’raéfﬁ%a g}ﬁed as in Exanple 42 except that the
addi ti on of 0 33 wai gietsmarfulm‘ wals pd:@dm:;ddoamﬂemﬂﬂawd: aaCiich @Exhniplle’
wei ght p decyl am ne

were omt ZTFéKCFé)s‘iJI%tartel ﬁ&ﬂ%‘i’}?"ré’oﬁ ff weight é’(ﬁFptaroi i ve Exanpl e

18 dédeeynbdhdeneﬂniﬂmmmﬁm@ddnuh&%uﬂntﬂaﬂjand|uhdb«nqﬂ&a5 42

except that th d|t| h ar de fonic
acid-was om F’F anc!l’atnn (}{)d%bc%?l VIV% g etq&n d"éi'ge% 0% e]v\/ag"eiqlibt

| i eu of 0.17pastglotf decmiaminﬁ d@hgla&snétsThcershoWnsiarEabﬂewnlln TabIe
11. 10 Conparative Exanple 19 A resin filmwas prepared and
eval uated as in Exanple 42 except that O. 30 wei ght part of

dodecyl bkhzeReonplarartiicve Example 19
A resin film was prepared and evaluated as in Example

42 except that 0.30 weight part of dodecylbenzenesulfonic
acid was used in lieu of 0.33 weight part of
dodecylbenzenesulfonic acid and 0.17 weight part of

15 decylamine. The results are shown in Table 11.

Comparative Example 20
A resin film was prepared and evaluated as in Example
42 except that 0.50 weight part of sodium
20 dodecylbenzenesulfonate was used in lieu of 0.33 weight
part of dodecylbenzenesulfonic acid and 0.17 weight part of
decylamine. The results are shown in Table 11.

Comparative Example 21

25 A resin film was prepared and evaluated as in Example
42 except that 0.50 weight part of dodecyltrimethylammonium
chloride was used in lieu of 0.33 weight part of
dodecylbenzenesulfonic acid and 0.17 weight part of
decylamine. The results are shown in Table 11.

30
Table 11

t

f

A



acid was used in lieu of 0.33 weight part of dodecyl benzenesul foni c
acid and 0:17 weight part of 15 decylam ne. The results are shown in Table

11. Conpar ati ve Exanple 20 A resin filmwas prepared and
eval uated as in Exanple 42 except that 0.50 weight part of sodium 20
dodecyl benzenesul fonate was used in lieu afs 0.33 weight part of
dodecyl benzenesul fonic acid and 0. 17 wei ght part of decyl am ne. The
results are shown in Table 11. Conpar ati ve Exanple 21 25 A
resin-filmwgs epar pd 4nd leval uajedjas } n anpl € 4P ecept that 0.50
wei ght part df %decytrirrethylammnum Ehl gri ge §Jseﬁinlieu of
0. 33 wei ght pagg of QOdecbeenienesulfon c gcid an 17 lweight part of
decyl am ne. Thg,ﬁgul L are sd%om'm'l*&bleqcllmq% o~ er 11~
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Example 50

One-hundred (100) weight parts of the poly(vinyl -
butyral) resin synthesized in Example 32, 40 weight parts



Exanpl e 50

One- hundred (100) weight parts of the poly(vinyl - butyral)

resin synthesi zed in Exanple 32, 40 wei ght parts

10

i5

20

25

30

35

76

of triethylene glycol di-2-ethylbutyrate, 0.30 weight part
of octanoic acid and 0.35 weight part of decylamine were
kneaded together and press-molded under the same conditions
as in Example 32 to provide a resin film of 0.8 mm in
thickness. This resin film was subjected to a moist
blushing test as in Example 1. The results are shown in
Table 12. '

Example 51

A resin film was prepared and evaluated as in Example
50 ekcept that 0.40 weight part of dodecylamine was used in
lieu of 0.35 weight part of decylamine. The results are
shown in Table 12.

Example 52

A resin film was prepared and evaluated as in Example
50 except that 0.45 weight part of tetradecylamine was used
in lieu of 0.35 weight part of decylamine. The results are
shown in Table 12.

Example 53

A resin film was prepared and evaluated as in Example
50 except that 0.50 weight part of myristic acid and 0.40
weight part of dodecylamine were used in lieu of 0.30
weight part of octamoic acid and 0.35 weight part of
decylamine. The results are shown in Table 12.

Example 54

A resin film was prepared and evaluated as in Example
50 except that 0.45 weight part of N,N-dimethyldodecylamine
was used in lieu of 0.35 weight part of decylamine. The
results are shown in Table 12.

Example 55
A resin film was prepared and evaluated as in Example



76 of triethylene glycol di-2-ethylbutyrate, 0.30 weight part of
octanoi c acid and 0. 35 weight part of decylam ne were kneaded t oget her
and. press-nol ded under the sanme conditions as in Exanple 32 to provide
aresinfilmof 0.8 mmin 5 thickness. This resin filmwas subjected to a
noi st bl ushing test as in Exanple 1. The results are shown in Tabl e
12. Exanpl e 51 10 A resin filmwas prepared and eval uated as

i n Exanpl e 50 ex t ht part dodecyl amg ne s ysed in
lieu-of 0.353RePETEP, %ag"%‘ %dg %&gpﬂ% s c’ﬁf"eyac%'rH ?ﬁ’(ﬂ\/\r\ﬁ)‘i Tabl e

12. 15 Exawplight2part of dodrhclye.minfe wersa aispidedar dderndfe\alamted as in
Exanpl e 20 .exce hat 0 rt rade Iam e as used
in |li'eu of OW8& gﬁﬂ'}tp 1%!2 “ﬂ?é’.&’g’sm% own in

Tabl e 12. 20decylEmﬁ.m| e !BBe results ader shownf Lhn'l'ahiepmpar ed and

eval uated_as in Exanple 50 except that 0.50 weight part of nyristic
acid .and 0. 40 wei ght part of dodecylam ne were used in lieu of 0.30 25
wei ght part cbmpatrartdjve Esdathpdred 22. 35 wei ght part of decyl am ne. The

results are shown ble AT
prepared and eval ug‘ %s ffaﬁgxw%g gr%%%de?gxépfvgﬂ.&atgglgs g%txab“é’m
N, N- di et hy| 80dexglept rlxhat thﬁasad;he:dqm dfi ®u3Gf weiyghbvpagitt qﬁrt of

decyl ami ne. -&Q lami&x%ng g'f t% uate -rrglgllfézare showﬁxiﬂplrgbig %.3
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77 50 except that 0.30 weight part of benzoic acid and 0.40

wei ght part of dodecylam ne were used in lieu of 0.30 wei ght part of
octanoi ¢ acid and 0. 35 wei ght part of decyl am ne. The results are shown
in Table 12. 5 Conpar ati ve Exanpl e 22 Aresin filmwas
prepared and eval uated as in Exanple 38 except that the addition of
0. 35 wei ght part of decyl am ne was omtted. The results are shown in
Table 12. 10 Table 12 ' 78 [err]
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Example 56

One-hundred (100) weight parts of the poly(vinyl -
butyral) resin prepared in Example 42, 40 weight parts of
5 triethylene glycol di-2-ethylbutyrate, 0.16 weight part of
di(n-butyl)phosphoric acid and 0.14 weight part of
dodecylamine were kneaded together and press-molded under
the same conditions as in Example 32 to provide a resin
film of 0.8 mm in thickness. This resin film was subjécted



Exanpl e 56 One- hundred (100) weight parts of the pol y(vinyl -
butyral) resin prepared in Exanple 42, 40 weight parts of 5 triethyl ene

gl ycol di-2-ethylbutyrate, 0.16 weight part of di (n-butyl)phosphoric acid
and 0. 14 weight part of dodecyl am ne were kneaded toget her and
press-nol ded under the sane conditions a9 in Exanple 32 to provide a
resin filmof 0.8 mmin thickness. This resin filmwas subjected

9 to a moist blushing resistance test as in Example 1. The

results are shown in Table 13.

Example.57
5 A resin film was prepared and evaluated as in Example
56 except that 0.17 weight part of di(n-butyl)phosphoric
acid and 0.13 weight part of N,N-dimethyloctylamine were
used in lieu of 0.16 weight part of di(n-butyl)phosphoric
acid and 0.14 weight part of dodecylamine. The results are
10 shown in Table 13.

Example 58
A resin film was prepared and evaluated as in Example
56 except that 0.19 weight part of di(n-

15 ethylhexyl)phosphoric acid and 0.11 weight part of
dodecylamine were used in lieu of 0.16 weight part of di(n-
butyl)phosphoric acid and 0.14 weight part of dodecylamine.
The results are shown in Table 13.

20 Example 59 _
A resin film was prepared and evaluated as in Example
56 except that 0.20 weight part of di(n-
ethylhexyl)phosphoric acid and 0.10 weight part of N,N-
dimethyloctylamine were used in lieu of 0.16 weight part of
25 di(n-butyl)phosphoric acid and 0.14 weight part of
~ dodecylamine. The results are shown in Table 13.

Example 60
A resin film was prepared and evaluated as in Example
30 56 except that 0.20 weight part of di(n-dodecyl)phosphoric
acid and 0.10 weight part of dodecylamine were used in lieu
of 0.16 weight part of di(n-butyl)phosphoric acid and 0.14
weight part of dodecylamine. The results are shown in
Table 13. | '
35



to a noist blushing resistance test as in Exanple 1. The  results are

shown in Table 13. Exanpl e 57 5 Aresin filmwas prepared and
eval uated as in Exanple 56 except that 0.17 wei ght part of

di (n-butyl) phosphoric acid and 0.13 weight part of

N, N- di et hyl octyl am ne were used in | seu of 0.16 weight part of

di (n-butyl) phosphoric acid and 0.14 weight part of dodecyl am ne. The
results are 10 shommfﬁg Table 13. Exanpl e 58 Aresin film

was prepared PAeal%ated as in Exanpl e 56 except that 0.19 weight -
ga(rjt or di (n- 15 emegmw:mmm@mma il (bvﬂanuaﬂje(ghtasoarﬂ E¥ample
odecyl am ne re us inlie n-

but yI ) phospha®i & 0122 edrﬂjhtstp Gy 1)phospherig ) ¢

are shown i naTﬁrd anm.o.oQGvdimrmI;mﬂQ of N, N dlmeetnmdtﬂd:mnmsvemepar ed

and eval uated a anpl 6 _ex a n-

et hyl hexy )th??a] Efclﬁc?efar'f)d‘ Jtﬁsff?]rﬂiﬁetglﬁar&d ﬁ l)Dp%osP lofdd

di et hyl oct ylagiidnankeree ]u;se:da:ighﬁ ipartofofd. dﬁeny]ginim.rt The 2esults are

di (n-butyl) phgsphor.i c §§+d .14 wei ght part of dodecyl am ne. The
ﬁ%ﬁﬁy ]e

results are Exanmple 60 - Aresin filmwas
prepared and evaluated as in Exanple 30 56 except that 0.20 weight part of
di(n-dodecyl%gpoiggpgii acid and 0.10 wei ght part of dodecyl am ne were
used in lieu .16 wei ght part of di(n-butyl)phosphoric acid and 0. 14
wei ght paot of dodecydesriioneEilhhevase praparad® aibwyvaluated Beblin Ekanible

56 except that 0.17 weight part of diphenylphosphoric acid
and 0.13 weight part of dodecylamine were used in lieu of
0.16 weight part of di(n-butyl)phosphoric acid and 0.14
weight part of dodecylamine. The results are shown in

15 Table 13.

Comparative Example 23
A resin film was prepared and evaluated as in Example
56 except that 0.30 weight part of sodium mono(n-
20 dodecyl)phosphate was used in lieu of 0.16 weight part of
di(n-butyl)phosphoric acid and 0.14 weight part of
dodecylamine. The results are shown in Table 13.

Comparative Example 24

25 A resin film was prepared and evaluated as in Example
56 except that 0.33 weight part of dodecyltrimethylammonium
chloride was used in lieu of 0.16 welght part of di(n-
butyl)phosphoric acid and 0.14 weight part of dodecylamine.
The results are shown in Table 13.

30
Table 13



80 Exanpl e 61 A resin filmwas prepared and eval uated as in

Exanpte * 56 except that 0.21 weight part of di(2-dodecyl)phosphoric
acid and 0.09 weight part of N, N-dinmethyloctylam ne were 5 used in |ieu of
0.16 wei ght part of di(n-butyl)phosphoric acid and 0. 14 wei ght part of
dodecyl am ne. The results are shown i B1Tabl e 13. Exampl e 62 10

A resin filmwas prepared and evaluated as in Exanple 56 except that
0.17 wei ght papt—of diphenyl phosphoric aci . 13 wei ght part of
dodecyl am ne gused in liey of . 16{ weilght| p t of

di (n-butyl) pho §L‘ q @nded] 28 | o | ®e| gh ﬁﬁrﬂ- pf dodecyl am ne. The
results are sh 1 Table 131 .t .| Coppadatijve Exanpl e 23 A

resin filmwas| & pére @ndevd vat gdgs'9 pa mlg 56 except that 0.30
wei ght part of| &&.Sm pdnd(n-} 20} dodecy] Yphosphatle was used in lieu of 0.16
wei ght part of| B2 8i (p-bdtyl) phpsporijc akid|and 0./14 wei ght part of

gzdggylam' ne.AThe. adne s.h)wiégTﬁ e.,%l%t : Corrpzé)r(atl?/e ExarrEIGe
resi wers| pr €pal aed]| evileudted; as in anpl e
except that 0.B3 e ri; 0% ;Io?degg.ltg‘rg %_Ec?nlum chl ori de was
used in lieu of O. o] o] (n- tiv[) jphosphori c acid and
0.14 wei ght paft ¢ lecy|l-am nel = | Th%'esults arfe shown in Table 13. 30
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Example 63

(1) Preparation of a poly(vinyl acetal) resin
In 2890 g of pure water was dissolved 275 g of a
5 poly(vinyl alcohol) having an average polymerization degree
of 1700 and a saponification degree of 98.9 mole % under
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Warming. After the temperature of the reaction system was
adjusted to 12C, 201 g of 35 weight % hydrochloric acid
catalyst and 148 g of n-butyraldehyde were added and the
mixture was incubated at the same temperature to
precipitate the reaction product. The reaction system was
then maintained at 45C for 3 hours to carry the reaction
to completion. The reaction mixture was washed with an

"excess of water to remove the unreacted n-butyraldehyde and

the catalyst hydrochloric acid was neutralized with aqueous
sodium hydroxide solution. The mixture was further washed
with an excess of water for 2 hours and then dried to
provide a white powdery poly(vinyl butyral) resin. This
poly(vinyl butyral) resin showed an average polymerization
degree of 1700, a butyralization degree of 65 mole %, a
residual acetyl group content of 1 mole %, a residual vinyl
alcohol content of 34 mole %, a neutral salt (NaCl) content
of 20 ppm as sodium, and a neutral salt particle diameter
of 2 uUm.
(2) Production of an interlayer film for laminated glass

To 100 parts of the poly(vinyl butyral) resin
obtained as above were added 40 parts of the plasticizer
triethylene glycol di-2-ethylbutyrate (3GH), 0.071 part
(2.8x10™ mole) of the metal salt of carboxylate (bond
strength control agent) magnesium 2-ethylbutanoate (of 6
carbons) and suitable amounts of ultraviolet absorber and
antioxidant, followed by thorough mixing. The organic acid
content of the 3GH used above was 100 ppm. Then, using a
compact extruder (trade name: Laboplastomill, Toyo
Precision Machinery) equipped with a T-die, the mixture
prepared as above was extruded at an extrusion temperature
of 80 to 180T and a die exit temperature of 200T to
provide an interlayer film for laminated glass of about 0.8
mm in thickness.
{3) Production of a laminated glass

After the interlayer film for laminated glasé



Exanpl e 63 (1) Preparation of a poly(vinyl acetal) resin In 2890 g
of pure water was dissolved 275 g of a poly(vinyl alcohol) having an
average pol ynerization degree of 1700 and a saponification degree of 98.9

nol e % under _ 82 war nm ng.
After the tenperature of the reaction sys®88m was adjusted to 12[err]C
201 g of 35 weight % hydrochloric acid catal yst -and 148 g of

n- but yr al dehyde wer e added?and t he ] Xture was_ i ncub te? t the sane
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1700, a butyrgl#é@%}éﬂ;e(?%%%%of 65 nole % a 15 residual acetyl group

content of 1 1o I vinyl al cohol content of 34 nole % a
neutral salt (Na@Gvaluation of 20 ppmas sodium and a neutral salt

particle dianeter tj ' rlay. film

for | am nated gl assT%(Hegféﬁﬁ%&lo?%%ér%%e o#% %ng% g‘%i%fyégl Fesin

obt ai ned18s ajone Waminaktkd dbaparvas otvaheaipeddhy cthermethod rdestylibed

gl ycol di -2- Qdydput 1l Gui3Fdre Gliktillde of ts Gehileiid Wil ©) Of the
ate (lbon strengt

metal salt of car boxy control agent) magnesi um

2- et hyl but ancNalyated B thermekod LGeseribed| n Hxample o - ulthevi ol et
absorber and pagu | O%d  £6PHA OV dpyy & hpg ough mi xi ng. The organi c acid

content of the 3 used above was 100 ppm Then, using a conpact
extruder (trdivalmaion gaephedtonill, Toyo Preci si on Machi nery)
equi pp_edl\g/ith(p) Trdifel gL We Xt ure 30 prepared as above was extruded at an

extrusion tenperature of 80_to 18[err]C and a die exit tenperature of
200[err]C to The laminated glass left standing at a temperature of

-18°+0.6T for 16 hours for conditioning is stricken with
a hammer having a head weighing 0.45 kg until the diameter
of glass fragments produced has reached 6 mm'or less. Then,
20 the extént of exposure of the interlayer film after
partical exfoliation of the glass was evaluated against the
graded limit sample and converted to a Pammel value
according to the criteria shown in Table 1. The Pummel
value was determined under three conditions, (a) initial,
25 (b) after 1 month at 50C, and (c) after 2 months at 50T.
The larger the Pammel value is, the higher is the bond
strength between sheet and glass. By the same token, the
smaller the Pammel value is, the lower is the bond strength
between the interlayer film and the glass.
30
Examples 64 to 69
Except that the metal salt of carboxylates shown in
Table 14 were respectively used as the bond strength
control agent, the procedure of Example 63 was otherwise
35 repeated to provide interlayer f£ilm for laminated glasses



provide an interlayer filmfor |am nated gl ass of about 0.8 nmin

t hi ckness: (3) Production of a |lam nated gl ass 35 "After the
interlayer filmfor |am nated gl ass _

83 prepared as above was conditioned in a constant-tenperature,
constant hum dity chanber to a water conteat of 0.4 to 0.5 weight % it
was sandw ched between two float glass sheets (2.4 mmthick) and

pr ebonded by ns, of roll. This 5 prebonded assenbly was post-bonded in
an aut ocl aveaﬁagslass m%ﬁetﬁ’e of 130[err]C and a pressure of 13 kg/cn?
to provide a |l am nated gl ass. (4) Evaluation - The

per for mance aracter;jsti P nngl val ue) of the 10 above | am nated gl ass
was eval uat eg]%l’ jﬁfﬁﬁ%ﬁfg‘ﬂg}ﬁr Ded bel ow. The npi sture resistance of
the lami nate was Exosptl tdisetd Q04 partet(dxiest mdbel) | of iaggesidm The
results age set faqrth in Table 14, Eval i an. net 1) Pu I
Vatue. o 5° Wetdle taf A Tk, wag A A AT ' 0 Hert T

-18[ err] O. 6jmagnesifum 2-tethypktatfaroatmdg ithe mptsl Haltkefh cvatboxylate
hanmer havi ng _a ,head i.ghi 0. kg until. .t i ter of gl ass
fragnents. pr s RRSHERNbE o 216 e d9 A Fin danfliated;

exposure of tHmssnt cdieaymrodedurafaferExamplré3 ows extfhErwiisenrepedted gl ass

was eval uat eq aqai nNstq.t . | 44 I C a Panmel
val ue acgz(?r g)l%lr?gﬁtdoe t %e Jbrﬁ%]?aalqge%s hfoj\'r/\!jnn]i |€%¥%ﬂ%{e§yﬁ1§%&£ 2 value
was det eton ndamimedred lglessonditions, (a) initial, 25 (b) after 1 nonth
at 50[err]C, and (c) after 2 nonths at 50[err]C. The | arger the Panmel
value is, the higher is the bond 'strength between sheet and gl ass. By
t he same t ok&omparative Hrdmmke t3fe Panmel value is, the lower is the bond
strength bet we it ar layer  fiilim t es 64
to 69 Ex?@%%ﬁﬁhé?k?ﬁéﬁﬁ%ﬁgﬁkgaf%ﬁg%‘ggf%ny éﬁ%iﬂﬁ%é?ﬁﬁ?ﬁ '
Table 14 was incorporated as the bond strength control

15 agent, the procedure of Example 63 was otherwise repeated
to provide an interlayer film for laminated glass and a

laminated glass.

" The performance characteristics of the laminated
20 glasses obtained in Examples 64 to 69 and Comparative
Examples 25 and 26 were evaluated as in Example 63. The
results are set forth in Table 14.

Table 14
25



Tabl e 14 were respectively used as the bond strength control agent, the
procedur e "of Exanple 63 was otherw se 35 repeated to provide interlayer

filmfor |am nated gl asses 84
and gl ass | am nat es. Conpar ati ve Exanple 25 Except that
0.04 part (2.8x10[err] nole) of magnesi umgs acetate (of 2 carbons) was used
in lieu of 0.071 part of magnesi um 2- et hyl but anoate as the netal salt
of carboxyl ate in the preparation of an interlayer filmfor |am nated
gl ass; the pr ggre of | Exanplle 63 whs ¢t hgrwilse yepgat ed to provide an
I nterlayer fi %f Ian najed [gl ass pndja 10 llam pat gd gl ass.
Conpar ati ve E — | o | o |BXCER | thQteot]hQ al salt of carboxyl ate
shown i n I'%I,,‘e 14 wasr-iﬁtcrcpdrat beb aen fjlve (bendestrength control 15
agent, the pr g%g% e of | Exanplie 63 whs 0t hgrwijse ¥ epgat ed to provide an
I nterlayer fi ™ | anj naged {gl ass pndja | anp naf ed gl ass.
The performange ThRTactETT U dS Of the amjnatjgd |20 pl asses obtained in
Exanpl es 64 tp 69 h oggarative Exampl eq 25 anfdl 26 were eval uated as
in Exanpl e 63] The| @& F¥sUI'Tg Arjespf™ {0 |d°TRR p 14. Table 14 25
g |g<
=
= W | W0 (|||
g
oy 7~~~ L) ~~ ~~ ”~~ ) ~ N 7~
2 wiw|loinm|jwm| | wwlw|wo|ow
Bl ailoi|os|osloi|ei]oi|oi]e
o S S s [ NN N N |
3? e 0D DWW [ B~ B = B~ ]
N~ ~ o]l ir~]|ln || <]w
= Cl|lo|le|lojloc|lol~lolo
%g g clolo|clo|le|c|la|ls
2 218
8% g gla|s g g @ 3
B g 8 s 2
B8\ |Z|E|E|8|g|2|8|5|5
881z |E|&|2|R|E|8|8| 8|2
d—":; o o= 46 -} N N ~|@al']
8 S|&lx|8|s|8|8
kit F 5 g AR §
28 2
~ N ~ N\ Land ~ fa) N N\ ”~~N
- h=! ocjlo|locloc|lojlojlojele
Q2 R R RARERER AR AR
,s g N’ g A" N S o’ A4 S A
= ~ ool el vl ool ool fan i ool Jangl e
] 2 CRECRRCARCEROGERORREGRERGRRL,
a = i il |lonlm
[~ - ul w [~ = (=] L 0w
0 (<o) <© [N = © (V-] w | ™ [~V

Example
Compar,
Example




85 [err] ' 86 Exanpl e 70

An interlayer filmfor |am nated gl ass was prepared as in Exanple 63
except that the follow ng conposition was used: 100 parts of the
poly(vinyl butyral) resin prepared 5 as in Exanple 65 (average degree of
pol yneri zation: 1650, degree of butyr@éization: 67 nole % residual
acetyl group content: 1 nole % residual vinyl alcohol content: 32
mol e % sodi um_co te&%: 20 ppm neutral salt particle di ameter: 2
[errtm as t gaﬁﬁ (vinyl acetal) resin, 38 parts 10 of triethylene glyco

di - 2- et hyl hexanoat an( 3iGBerdayehe film FHoas tlaninarted glabspaas (pepatfHdrr |
o - “carboky Abe EaRLe, A SR et the FNAIY ndiR (L wdd
anti oxi dant . used: 100 pagitrsy afhd-hentparlydyweinyl lbatfiyrall Jamessine prgpessed
as i n Excip £5o3% Ehadiibe it Wby Bu o W ik s gn PR NS
salt of carbdegraecofsmmynalizatiomabl6d et mesdsttaly @loetyle rmup he
bond .St rengt @ontentczorlt rn@leaq,’e,nt]:'estibl‘:‘uaﬁr Q&%‘W %1@01@16"331&&9: G Y] otherw se
mole %, sodium content: 20 ppm, neutral salt particle
diameter: 2 um) as the poly(vinyl acetal) resin, 38 parts
10 of triethylene glycol di-2-ethylhexanocate (3GO) as the
plasticizer, 0.071 part (2.8x10™ mole) of magnesium 2-
ethylbutanoate (of 6 carbons) as the metal salt of
carboxylate, suitable amounts of ultraviolet absorber and
antioxidant.
15 Using the interlayer f£ilm for laminated glass
obtained as above, a laminated glass was fabricated in the
same manner as in Example 63. '

Examples 71 and 72

20 Except that the metal salt of carboxylates shown in
Table 15 were respedtively used as the bond strength
control agent, the.procédure of Example 70 was otherwise
repeated to provide interlayer film for laminated glasses
and glass laminates.:

- 25 .

Example'73

An interlayer film for laminated glass and a
laminated glass were prepared as in Example 70 except that
a poly(vinyl butyral) resin (average degree of poly-

30 merization: 1650, degree of butyralization: 67 mole %,
residual acetyl group content: 1 mole %, residual vinyl
alcohol content: 32 mole %), the neutral salt (sodium
chloride) content of which had been reduced to 10 ppm as
sodium by washing with pure water was used as the

35 poly(vinyl'acetal) resin.



repeated to provide interlayer filmfor |am nated gl asses and gl ass

| am nat es:. 25 Exanple 73 An interlayer filmfor |am nated
glass and a | am nat ed gl ass were prepared as in Exanple 70 except that
a poly(vinyl butyral) resin (average degree of poly- 30 merization: 1650,
degree of butyralization: 67 nole % 8Fesi dual acetyl group content: 1
nol e % residual vinyl al cohol content: 32 nole %, the neutral salt
(sodi um chl oride) content of which had been reduced to 10 ppm as
sodi um by washing with pure water was used as the 35 poly(vinyl acetal)
resin. ‘Examples 74 to 78 87 Exanples 74 to

12 e respest oA VR il Yefe o NGRS ity 170

procedur e of Tabdeplld Meneasresgprertdively usedk@sntidwe thond astixength er | ayer

filmfor Lam gl | adm . j
Exanpl e 2 1(?%?{1:‘%%1 a%?‘ﬁft etr}fea%}%%% o‘?jml am rma eed.]oglvgasés:%;ﬁgélg“gg

| ami nat ed gl aepesdedd pgiepreatids intaaysre Al Keptlakinated dlasisemrt

(2.8x10[err] ?Hﬁgfrggmgﬁgéggpcetate was added in lieu of 0.071 part
of magnesi um 2-et'hyl but anoate as the nmetal salt of carboxylate in the
preparation of an 15 interlayer filmfor |am nated gl ass. The

per f or mance v i5sani1d Ney 9l ass | am nat es obtai ned i n Exanpl es
70 to 78 and araf%ve Exanpl e 27 were eval uated as in Exanple 63.
The resul®s ar &ns dmnresrkayem EI)Jeill?l dors 1aapinatedrggiass mnd a

laminated glass were prepared as in Example 70 except that
0.04 part (2.8x10™" mole) of magnesium acetate was added in
lieu of 0.071 part of magnesium 2-ethylbutanocate as the
metal salt of carboxylate in the preparation of an

15 interlayer film for laminated glass.

The performance characteristics of the glass
laminates obtained in Examples 70 to 78 and Comparative
Example 27 were evaluated as in Example 63. The results
are set forth in Table 15.

20
Table 15



88 [err] ' 89
Exanpte 79: ‘An interlayer filmfor |am nated gl ass was prepared
by the sane procedure as in Exanple 63 except that the fol |l ow ng sheet
conposition was used: 100 parts of a 5 poly(vinyl butyral) resin (average
degree of poly- merization: 1720, degmsse of butyralization: 66 nole %
- residual acetyl group content: 1 nole % residual vinyl al cohol
. content: 33 nole % sodiumcontent: 20 ppm neutral salt particle
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(4Q0) as the plasticizer, 0.079 part (2.8x10[err] nole) of magnesi um

2-et hyl pentanoate (of 7 carbons) as the netal salt of carboxylate, and
sui tabl e amounts of ultraviol et absorber and antioxidant. 15

Using the interlayer filmfor |amnated gl ass obt ai ned as above, a

| am nat ed gl ass was fabricated as in Bsanpl e 63. Exanples 80 to
82 20 Except that the netal salt of carboxylates shown in Tabl e
16 were respectiv u%_ﬁged as the bond strength control agent, the
procedur e ofq§ﬁmﬁ; was ot herw se repeated to provide interlayer

g(l m }‘or 2I8arri nat ed agl Aa&ﬂﬁ-laylerarﬂilg r&‘&ﬁ.} |1aii}mﬁ;1ﬁid g?fasls wa@rpgﬁiﬁﬂ-é@

anpl e n I nter er I mT1or m n e SS .a :

aa Rt ed ol B the Samte, Bherpdld as i san e K4 Rxchrl tiat the o0

(f2. gxéogerr] ﬁmlleo)wjﬁfg rmmmsimm?it@ (vais Zisa: cmm%mbty\aff ufled i ][1 lieu
(0] .07 art et ent anoat as 1 salt o

car boxyl afe i ?'tmg'ei%y?&ure:@ﬁ’d‘:raiﬁ orr?%lfr}/ (??e VeI | ©9 |cf§n9%f Y7 ani nat ed

gl ass. merizHEteqrer fmzmncmagﬁfm &ﬁi e:su'qtﬁmzﬁtidte- BeEMole %) am nates

obtained in Exa 79 O:EZ and Co tlve 3 e re, ev. Iuated
as inm Exarrpl mau'a:le W sgroup CO 5.I.eEx%a es:l.zgua viny 90 are
set forth inaladdbwlle@ontelah! 33 Gnole 2, sodium content: 20 ppm, neutral

salt particle diameter: 2 um) as the poly(vinyl acetal)

10 resin, 39 parts of'tetraethylene glycol di-2-ethylhexanoate
(4GO) as the plasticizer, 0.079 part (2.8x10™* mole) of
magnesium 2-ethylpentanoate (of 7 carbons) as the metal
salt of carboxylate, and suitable amounts of ultraviolet
absorber and antioxidant.

15 Using the interlayer f£ilm for laminated glass
obtained as above, a laminated glass was fabricated as in
Example 63.

Examples 80 to 82
20 Except that the metal salt of carboxylates shown in
Table 16 were respectively used as the bond strength
control agent, the procedure of Example 79 was otherwise
repeated to provide interlayer film for laminated glasses
and glass laminates.
25
Comparative Example 28
An interlayer film for laminated glass and a
laminated glass were prepared as in Example 79 except that
0.04 part (2.8x10™* mole) of magnesium acetate (of 2
30 carbons) was used in lieu of 0.079 part of magnesium 2-
ethylpentanoate as the metal salt of carboxylate in the
preparation of the interlayer film for laminated glass.
The performance characteristics of the glass
laminates obtained in Examples 79 to 82 and Comparative
35 Example 28 were evaluated as in Example 63. The results



91 lerr] : 92 ~ Exanpl e
83 = - An interlayer filmfor |anminated gl ass was prepared as in
Exanpl e 63 except that the foll owi ng conposition was used: 100 parts of
a poly(vinyl butyral) resin (average 5 degree of polynerization: degree of
1650, butyralization: 68 nole % residml acetyl group content: 1 nole
% residual vinyl alcohol content: 31 nole %, the neutral sal t
(sodium chl orjide) content. of i h been reduced to 20 ppm as sodi um
by washi ng mﬁ%ﬁepﬁ?g ﬁgFéP,lggﬁ?ﬁielg poly(vinyl acetal) resin, 36 parts of
di hexyl adi pate (DHA) as the plasticizer, 0.071 part (2.8x10[err] nole)
of nagnesiumTa é-f hyl but anoate (of 6 carbons) as the netal salt of

car boxyl at e, n%lsU| abl e amounts of ultraviol et absorber and

antioxi dant. 15 Using the lam nate glass interlayer film obtained as
above, a |l am nated glass was fabricated as in Exanple 63. Exanpl es 84
and 85 Except that the netal salt of carboxylates shown in 20
Tabl e 17 were respectively used as the bond strength control agent,
interlayer filmfor |amnated glasses and



gl ass | am nates were prepared as in Exanple 83. Conpar ati ve Exanpl e

29 25+ “ An interlayer filmfor |amnated glass and a | am nat ed
gl ass were prepared as in Exanple 83 except that 0.04 part (2.8x10[err]
.mol e) of magnesi um acetate (of 2 carbons) was added in lieu of 0.071
part of magnesium 2- et hyl but anoate as9X he netal salt of carboxylate in
the 30 preparation of the interlayer film Conpar ati ve Exanple 30
Except that the netal salt of carboxylate shown in Tabl e 17 was used as

t he bond stren e 135 ocedure of Exanple 83 was

ot herw se repeaﬁag to pr 93
an interlayer fighor | | ags_ang a lam nated - gl ass. '
The perfornance‘g:’ﬁa-r‘acte & { . In€ gl fss 5 |aninates obtained in
Exanples 83 to ggéud Cqnpalr at Exappl es 29 and 30 were eval uated as
in Exanpl e 63. 2 r 2 set fofth in Table 17. Table 17 10
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94 [err] 95

Exanpl e 86- One- hundred (100) weight parts of the poly(vinyl
butyral) resin obtained in Exanple 42, 40 weight parts of triethyl ene
gl ycol di-2-ethylbutyrate, 0.056 weight part of 5 canphorsulfonic acid and
0.044 weight part of N N di et hyl oct gam ne were kneaded toget her and
pr ess- nol ded under the sanme conditions as in Exanple 42 to provide a
resin filmo t hi ckness. This resin filmwas subjected to a
noi St: blushl%aﬁwggt §§p|n Exanple 1. The 10 results are shown in Table 18.
Exanpl e 87 An Amtegilayed riidas foredamdochactedl glziastwad iprdgeredine

manner as in_EXx ex o]
hydr oxypr opar?gsaﬁ)g&la%&al(ﬁ ﬁndé %ﬁﬂk%hﬁeﬁgg par%loﬁig}é)ﬁo}&oszltlon was
di nmet hyl oct yhusedie M@ ardsd o 4 ipelyfvihylbbukynglt) psin (awdrage

comphor sub o6l 40t i Y81 . BRL-l ¥ Neso, wlhelBdM R I e

The resul Wi itn
68 mole %, residual acetyl group content: 1 mole %,

residual vinyl alcohol content: 31 mole %), the neutral
salt (sodium chloride) content of which had been reduced to
20 ppm as sodium by washing with pure water, as the

10 poly(vinyl acetal) resin, 36 parts of dihexyl adipate (DHA)
as the plasticizer, 0.071 part (2.8x10™ mole) of magnesium
2-ethylbutanoate (of 6 carbons) as the metal salt of
carboxylate, and suitable amounts of ultraviolet absorber
and antioxidant.

15 Using the laminate glass interlayer film obtained as
above, a laminated glass was fabricated as in Example 63.

Examples 84 and 85
' Except that the metal salt of carboxylates shown in
20 Table 17 were respectively used as the bond strength
control agent, interlayer f£film for laminated glasses and
glass laminates were prepared as in Example 83.

Comparative Example 29

25 An interlayer film for laminated glass and a
laminated glass were prepared as in Example 83 except that
0.04 part (2.8x10™ mole) of magnesium acetate (of 2
carbons) was added in lieu of 0.071 part of magnesium 2-
ethylbutanoate as the metal salt of carboxylate in the

30 preparation of the interlayer film.

Comparative Example 30
Except that the metal salt of carboxylate shown in
Table 17 was used as the bond strength control agent, the
35 procedure of Example 83 was otherwise repeated to provide



Except that 0.056 weight part of nesityl enesul fonic acid was used in

lieu of 0.-056 wei ght part of canphorsul fonic acid, a resin filmwas
prepared and eval uated as in Exanple 86. The results are shown in Table
25 18. Exanpl e 89 Aresin filmwas prepared and eval uat ed
as in Exanple 86 except that 0.08 wei g3t part of dodecyl benzenesul fonic
30 acid and 0.02 weight part of pyridine were used in |ieu of 0. 056
wei ght part of conphoysul fopj¢e acid and. 0. 04 i ght part . of

N NCai ot hyl Gt sitteriavencE i et fibidated ¢fade" anapntiamttateg

Exanple 90 glass. ' 96 A resin
filmwas prepared and evaluated as in Exanple 86 except that 0.061

wei ght part of dodecyl benzenesul fonic acid and 0.039 wei ght part of

p-tol ui di ne were udmk iperfermance cdhdrdSterks gids pof ttipéd grhagdor sul foni c

acid and Q. 044 5, wej ght rf_of N Ndinethyloctylapne. .The results are

shown.i n abllhea"ijé.‘aégs- Og%:'a%‘{lelgl xamp1es 8§A¥ 87 nafd %@rﬁ*:%ﬁﬁr ed and

eval uat ed as Exampbepl 29 lAn@63e@xwepd évaludtddSaseinghExampleof3. The

1, 1- cycl ohexanedi aceti ¢ acid .and 0,104 i ght part of dodecyl am ne were

used tn Rk:itm s(ﬁﬁ%GS%Ei ?ﬁt$a}? %#b%%ﬁgzbrsulfonic acid and 0.044

wei ght part of N, N-di nethyl octylam ne. The results are shown in Table

18. 15 Eﬁiﬁgég f? A resin filmwas prepared and eval uated as

i n Exanpl e except that 0.042 weight part of salicylic acid and 0.06
10 _ .



wei ght part of dodecyl am ne were used in-lieu of 0.056 20 weight part of

canphorsul’fonic acid and 0. 044 wei ght part of N, N-di net hyl octyl am ne.
The results are shown in Table 18. Conpar ati ve Exanple 31 25

A resin filmwas prepared and eval uated as in Exanple 86 except that
0.1 weight part of pyridine was used in |i9du of 0.056 weight part of
canphorsul fonic acid and 0. 044 wei ght part of N, N-di net hyl octyl am ne.
The results are shown in Table 18. 30 Conpar ati ve Exanple 32

A resin fil m wes—preparee—agrtevata ed—qs i n Exanpl e 86 except that
0.1 weight par|tNd¥ sali¢ylifc Acid wap used in lieu of 0.056 weight part

of canphor sul fogi:_‘cséaci diand 39 0.p44 \c/\“/ei ght part of NN-dinethyl octyl am ne.

The results P NS |®|» .97 are shown in
Tabl e 18. 2@ Bar af i've Bxlanpl € BY A resin filmwas prepared
and eval uat ed a§_&§l£ Exanpl ¢ 5| 86f exgept fhat 0.1 weight part of sodium
canpher sul f ongt-e- warb—og-edH{-r—f-+ep—ef—0. 056 wei ght part of
canphor sul f onijc ¢ and (. 044 wei ght| part of N, N-di net hyl octyl am ne.
The - resultls are e ifreaTlabl pealBwe 10 Conpar ati ve Exanple 34 -
Aresin filmwas pnepe ¢d dnd |evaj uajed as in Exanple 86 except that
0.1 wei ght part&of rgrmumTehhor T gewas used in lieu of 0.056 weight
part of canphqr8ul fenies|acifd and{ 0. 044 wei ght part of
N, N- di net hyl octgla B[ Yhe*“ﬁ Pest | ¥ arfe shown in Table 18.
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~ Table 18
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15

20

25

30

35

98 [err]

95

Example 86

- One-hundred (100) weight parts of the poly(vinyl
butyral) resin obtained in Example 42, 40 weight parts of
triethylene glycol di-2-ethylbutyrate, 0.056 weight part of
camphorsulfonic acid and 0.044 weight part of N,N-
dimethyloctylamine were kneaded together and press-molded
under the same conditions as in Example 42 to provide a
resin £ilm of 0.8 mm in thickness. This resin film was
subjected to a moist blushing test as in Example 1. The
results are shown in Table 18.

Example 87

A resin film was prepared and evaluated in the same
manner as in Example 86 except that 0.043 weight part of
hydroxypropanesulfonic acid and 0.057 welght part of N,N-
dimethyloctylamine were used in lieu of 0.056 weight part
of comphorsulfonic acid and 0.044 weight part of N,N-
dimethyloctylamine. The results are shown in Table 18.

Example 88

Except that 0.056 weight part of mesitylenesulfonic
acid was used in lieu of 0.056 weight part of
camphorsulfonic acid, a resin film was prepared and
evaluated as in Example 86. The results are shown in Table
18.

Example 89

A resin film was prepared and evaluated as in Example
86 except that 0.08 weight part of dodecylbenzenesulfonic
acid and 0.02 weight part of pyridine were used in lieu of
0.056 weight part of comphorsulfonic acid and 0.044 weight
part of N,N-dimethyloctylamine. The results are shown in
Table 18.

Example 90



Exanple 93 One- hundred (100) weight parts of the pol y(vinyl

99 | butyral) resin prepared in Exanple 42, 40 weight parts of
triethylene glycol di-2-ethylbutyrate, 0.4 weight part of oct anoi c
acid, 0.11 weight part of N, N-dinethyloctylam ne and 0.037 wei ght part
of magnesium 2-et hyl butyrate were 5 kneaded together and press-nolded as in
Exanple 42 to provide a resin filmof 0.8 nmin thickness. This resin

filmwas subjected to a _.noist b|UShI est as : I n
addi ti on, the abov® F&SIR ff hd "%ﬂ%@% @b 1 Fxampie s
(4x4 cm to BEbexeRipt attiaatmmalad wieﬁgrgi EIEE':t dﬁldtmédylmémmtﬂt@ims a
peel i ng test Wa t he .follow.n hod.  The re

Chown' 0 i nafdg) angot/0SY el 'ntiey Bf B ESLITIAE neake s 48 g

i mersed i n vﬁt @r 056 Gﬂa[igm:] @drtr o5 cadmpladswrfibrdiid exbid aaxd av.a st

80 er r] = gor we:l. %ar TQ:'.? N,N-dimethyloctylamine. The results are
shown in Table 18.

Example 91
_ A resin f£film was prepared and evaluated as in Example
10 86 except that 0.048 weight part of 1,l-cyclohexanediacetic
acid and 0.104 weight part of dodecylamine were .used in
lieu of 0.056 weight part of comphorsulfonic acid and 0.044
weight part of N,N-dimethyloctylamine. The results are
shown in Table 18.
15
Example 92
A resin film was prepared and evaluated as in Example
86 except that 0.042 weight part of salicylic acid and 0.06
weight part of dodecylamine were used in lieu of 0.056
20 weight part of camphorsulfonic acid and 0.044 weight part
of N,N-dimethyloctylamine. The results are shown in Table
18.

Comparative Example 31

25 A resin film was prepared and evaluated as in Example
86 except that 0.1 weight part of pyridine was used in lien
of 0.056 weight part of camphorsulfonic acid and 0.044
weight part of N,N-dimethyloctylamine. The results are
shown in Table 18.

30
Comparative Example 32

A resin film was prepared and evaluated as in Example

86 except that 0.1 weight part of salicylic acid was used
in lieu of 0.056 weight part of camphorsulfonic acid and

35 0.044 weight part of N,N-dimethyloctylamine. The results



i mrersi on and drying cycle was repeated for a total of 3 times and the

degree of *exfoliation of the interlayer film adjoining to the | am nated
gl ass was visual ly exam ned. 20 Exanple 94 Aresin filmand a
| am nat ed gl ass were prepared and eval uated as in Exanple 93 except
that the anount of N, N di met hyl octyl &% ne was altered to 0.28 wei ght
part. The results are shown in Table 19. 25 Exanpl e 95 A
resin filma ' 1 nat re prepared and eval uated as in-
Exanpl e 93 e%%eegtéwa:['ﬁgr%n%?té’%f octanoic acid was altered to 0.1

wei ght part and that of 30 N, N-dinethyloctylamne was altered to 0.06
wei ght part. IQF‘ own in Table 19. Exanpl e 96
Aresin fil mcaorlln(Paa a{nﬁl;%% %’E%s%{'mere prepared and 35 evaluated as in
Exanpl e 93 except tEhatesite finkmwasfprepared and evaluated as in Example

100 ct [ ' @p%i &‘é I}p& | agmi 0.2
wei ght pargt Zérﬁ%(%%gml g I\%g#s& r 12% ctl%e@%%@ﬂ%\%ﬂﬂﬁ%ﬁ ?%?11,:60. 045
wei ght part ofasmatgessiimieu igf Hbxhfoareight part @ dcamphorsnifomi@3?

wei ght part : i ﬁ%{p,yl r I ﬁ? ik o1 abl e
19. - Ex;gr?pllrgg Bg &'%24 we A resi nﬁ/fﬁ%‘hﬁ;gﬁaﬁ a #\‘Z‘fg% gi%g%\pv\eﬁrhee
prepar ed and resulbm|are ehewn iin Babd? el®3 except that the anount of 10
octanoic acid and N, N-di net hyl octyl ami ne were altered to 0.1 wei ght

part and 0.06 weight part, respectively, and that 0.045 wei ght part of
magnesi uif 2- amparadiion e 34ysed in lieu of 0.037 weight part of

magnesi um 2- A resin film was prepared and evaluated as in Example

[=]

86 except that 0.1 weight part of pyridinium chloride was
used in lieu of 0.056 weight part of camphorsulfonic acid
and 0.044 weight part of N,N-dimethyloctylamine. The

15 results are showﬁ in Table 18.

Table 18



ethyl butyrate. The results are shown in Table 19. 15 Exanpl e 98

A resien fitmand a | ani nated gl ass were prepared and evaluated as in
Exanpl e 93 except that the anmount of octanoic acid was altered to 0.1
wei ght part and that 0.06 20 weight part of decylam ne and 0.045 wei ght
part of magnesi um 2- et hyl hexanoate weres used in |lieu of 0.11 weight
part of N, N-di net hyl octyl am ne and 0. 037 wei ght part of magnesi um
2-ethyl butyrate. The results are shown in Table 19. 25 Exanpl e 99
A resin film and—atammatyedgtaps S of ' eyal uated as in
Exanpl e 93 excledt &t hat { 0. 43 vei gt H;;rt of /| héxyl ) phosphori c
acid was used |§£ u ot~ Q. 3§ | weif Fht] Pa cra¢id and that the
anount of N, N-f %5 i net byl gct yf ank nesvias: » D2+ \ei ght part. The
results are shown&iS Tagﬁ& ~ | oo | LdngRa w3$ 35 The
| am nat ed gl as|s t2i ned ifn nparafi vg Ex
101 - 12 sulbj-efted beelli-nd t 93. The
results are shown [@“Tab#e& . | e | agdnpa -6 5 A
resin filman aenpfd gl jaFs| ®eq & qrep : _Bvaljuated as in
Exanpte 93 ex B5g | B¢ 3ddo S &E |5 i '
N, N-di met hyl oqt y| pr-Retwas—orrtt+pe——He shown in Table 19
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Example 93

One-hundred (100) weight parts of the poly(vinyl



Aresin filmand a | am nated gl ass were prepared and eval uated as in

Exanpl e 93- except that the addition of N, N di net hyl oct yl am ne was
omtted. The results are shown in Tabl e 19. 15 Conpar ati ve Exanpl e
38 Aresin filmand a | am nated gl ass were prepared and

eval uated as in Exanpl-e 93 except that thegaddition of octanoic acid
was omtted. The results are shown in Table 20 19. Conparative
Exanpl e 39 A resin filmand a|annated gl ass were prepared and
cval bat ed as FTERTI ST RIRATShakt SHARRLR (42 0F WL Otk A& OF | 0

and N, N-di rsztt'hrz]léltﬁiﬂe&m R YL Qmiz-@tdwmbﬁtyraﬁw.t Owoegf?%mfgfﬁamréf ]gf
magnesi um 2- et exanoat u in |i t part o
magnesi um 2- ©€ né’cltﬁllarﬁ}t‘f' \(ﬁieu Rl g Raxt é?fg *@%mf'}%‘wﬂﬂ?‘g

Conpar a; i ved@gmrw.e)alm weight par%dﬁ&ﬁdgﬂdémnamaﬂﬂmﬂwmﬁhﬁéﬁe vvere f
prepared an uated as in Exa 3 except, t hat t part o
octangi ¢ Aci &mﬁiﬂe &Jh s B Mtﬁﬁp o fﬂ/vﬁex oate were
used in lieu pa:fov&.d@ \wugiﬁlrpc’filmfoﬁﬁa & imandic ttickndssl] w:l.ghtretsamt of

N, N- di et hyl

| am ne

and 0- 037 wei%éh%/“ SIRGHRL i 2 AR RAYAMY tRRE as jr‘bs"tffﬁ‘gpla"rel
shown in Table 19. In addiGdnper dthes atoveesisl film was sandwsichdd | m and a
| am nated gl wer.e .prepared and xce
that 0.1 wei Sﬁ% gal‘—"soscts neo"‘ths a@’gi cﬁ'&d) %%iﬁé%ﬁ(g%t@ ]Eqa"bf e?é
magnesi ump 2- glasset h;JbtlmgamhaJse lamieakedd glasksi,ca peelifhgnEegitt wasr t of

performed by the following method. The results are shown

in Table 19.

Peeling test

The laminated glass was immersed in water at 60C for
15 1 week and dried in an oven at 80T for 4 hours. This
immersion and drying cycle was repeated for a total of 3
timés and the degree of exfoliation of the interlayer film
adjoining to the laminated glass was visually examined.

20 Example 94
A resin film and a laminated glaés were prepared and
evaluated as in Example 93 except that the amount of N,N-
dimethyloctylamine was altered to 0.28 weight part. The
results are shown in Table 19. |
25 |
Example 95
A resin film and a laminated glass were prepared and
evaluated as in Example 93 except that the amount of
octanoic acid was altered to 0.1 weight part and that of
30 N,N-dimethyloctylamine was altered to 0.06 weight part.
The results are shown in Table 19.

Example 96 _
A resin film and a laminated glass were prepared and
35 evaluated as in Example 93 except that the amount of



octanoic acid, 0.11 weight part of N, N-di nethyloctylamne 10 and 0. 037

wei ght part of nmgnesi um 2-ethyl butyrate. The results are shown in
Tabl e 19. Table 19 103 [err]

104 | NDUSTRI AL APPLI CABI LI TY Havi ng t he
constitution described above, the presentli00 invention provides an
interlayer filmfor | am nated gl ass and a | am nated gl ass, which are

Z\ljte)flt ?Et ;al I %ﬁ-{ ree from é{ﬁ%ﬁﬁeﬁm%ﬂ%qﬁ%ﬁeral edgqe;l_gérééletgl ass

transparency,0 \mazémghtr gest aard@, 0 Jhdvest gletn gedrondrespexstibve by ) cand, in
reS|sFance. addition, 0.045 weight part of magnesium 2-ethylhexanoate
was used in lieu of 0.037 weight part of magnesium 2-

5 ethylbutyrate. The results are shown in Table 19.

Example 97
A resin film and a laminated glass were prepared and
evaluated as in Example 93 except that the amount of
10 octanoic acid and N,N-dimethyloctylamine were altered to
0.1 weight part and 0.06 weight part, respectively, and
that 0.045 weight part of magnesium 2-ethylhexanocate was
used in lieu of 0.037 weight part of magnesium 2-
ethylbutyrate. The results are shown in Table 19.
15 | .
Example 98
A resin film and a laminated glass were‘prepared and
evaluated as in Example 93 except that the amount of
octanoic acid was altered to 0.1 welght part and that 0.06
20 weight part of decylamine and 0.045 weight part of -
magnesium 2-ethylhexanoate were used in lieu of 0.11 weight
part of N,N-dimethyloctylamine and 0.037 weight part of
magnesium 2-ethylbutyrate. The results are shown in Table
19.
25
Example 99
| A resin film and a laminated glass were prepared and
evaluated as in Example 93 except that 0.03 weight part of
di(2-ethylhexyl)phosphoric acid was used in lieu of 0.4
30 'weight part of octanoic acid and that the amount of N,N-
dimethyloctylamine was altered to 0.02 weight part. The
results are shown in Table 19.

Comparative Example 35
35 The laminated glass obtained in Comparative Example



CLAI M5 1. An interlayer filmfor |am nated gl ass
conprisirsg a plasticized poly(vinyl acetal) resin and having 5 the haze

after 24 hours of imrersion of not nore than 50% when said interl ayer
filmwith a thickness of 0.3 to 0.8 nmis i mersed in water at

23[err] C 2. The interl apaér filmfor |amnated glass 10
according to Caiml wherein the sodiumsalt in said interlayer film

has a particle dianet ot greater .tha r

The interl aydf WPFWFPEPGF§ﬁ§n ed §Pgddr @e%%c%%dﬁkgh BLS 23 of %
wher ei n the gegulfssale ishowa dnlTabileedPayer filmhas a partlcle di anet er
of not greater than 5[err] m 4. The interlayer film
for l'am nated gl ass according to Claiml, 2 or 3 wherein the

concentr at i ogoRpathtive Exampliehd6i nterlayer filmis not greater t han

5512ch31| nPto d ai nﬁlrﬁﬁ&PeF&lm85§;§:| %?{&53& mgfé_% %%%a?%g pot assyum

salt in the evatubted alsi im |Es:a|lrlntlegt9§ateencept Hhiadn the agiqidron mf
6. Th terl fil.mf .
wher ei n te h:anﬁ?%lrjf@g%s&at :c&? a?'r pcl)\f1 lﬁ'%‘%%cthyl%%%ﬁ%mﬁl%c Q’g“it& e Of

assium nterlayer f| n1|s not
greater thanrd8alsmare shown in Table (1&wvended) The interlayer filmfor
| am nat ed gl ass according to Claim1l, 2, 3, 4, 5 or 6 which further

conprises 35 a conpound capable of forming a conplex with sodi umand
10 Comparative Example 37

A resin film and a laminated glass were prepared and
evaluated as in Example 93 except that the addition of N,N-
dimethyloctylamine was omitted. The results are shown in

Table 19.
i5
Comparative Example 38
A resin film and a laminated glass were prepared and
evaluatéd as in Example 93 except that the addition of
octanoic acid was omittéd. The results are shown in Table
20 19.

Comparative Example 39
A resin film and a laminated glass were prepared and
evaluated as in Example 93 except that the addition of
25 octanoic acid and N,N-dimethyloctylamine was omitted and
that 0.045 weight part of magnesium 2-ethylhexanoate was
used in lieu of 0.037 weight part of magnesium 2-
ethylbutyrate. The results are shown in Table 19.

30 Comparative Example 40
A fesin film and a laminated glass were prepared and
evaluated as in Example 93 except that 0.2 weight part of
octanoic acid and 0.045 weight part of magnesium 2-
ethylhexanoate were used in lieu of 0.4 weight part of
35 octanoic acid, 0.11 weight part of N,N-dimethyloctylamine



106 potassiumsalts. - 8. (Amended) The interlayer
fil mfor FFam nated glass according to Cdaiml, 2, 3, 4, 5 or 6 which
further 5 conprises an organic acid conpatible with the resin and

pl asticizer and an ami ne conpatible with the resin and pl asti ci zer.

9. (Anmended) The interlayer filmfor iean nated 10 glass according to
Caiml, 2, 3, 4, 5 6, 7 or 8 which further conprises at |east one

e Sl CClgh AR orans B0 G p Lt indBie sl T,

for | am nat edtegiudsiss are asioownli g Tabla alI 9 wherein the al kali netal salt

has a particle .di anmeter of not greater than 3 [err]mand the al kal i ne
earth netal salt has a particle dianeter of not greater than 3 [err]m
20 Tomparathwe iBrampbyetl fil mfor | am nated gl ass accordi ng

to daimQ or 10 erej { - i I i al_salt
of an.or ggni c aci %&%%’H%ﬁ‘gk@od ﬁﬁlbrgﬁﬁééd gQ:La%sosn13"?éz;rrleg éﬁéeé%r%%l?%
earth nmetal sataluatesth ad kil iExanmpile 93 exceaplalthat t0 o wedghiyagpart acf d

cont ai ni ng 5&&%1{15 £ 99 _aahpcirso.%%'ss gvf%jé h%rPeae]ft ]gffa%%ébﬁ%@%gt ed gl ass

conpri sing at one pair S an osed
t her ebet ween etliglherandaterwere ysednincoielt mf t®. £weight par3, off, 5, 6,

rémshal?’edlgl gfscst]élnoic 3£:id, 0.11 vgéighf W)of\’hfﬁ‘lﬂrﬁéﬂfﬁéé{ﬁéﬂm
10 and 0.037 weight part of magnesium 2-ethylbutyrate. The

results are shown in Table 19.

Table 19



conprising a plasticized poly(vinyl acetal) wherein the sodium salt in

said intertayer filmhas a particle dianmeter of not greater than 10
[err]m 35 14. (Added) An interlayer filmfor |am nated gl ass
107 : conprising a plasticized poly(vinyl acetal) wherein the
sodi um salt in said interlayer #08m has a particle dianeter of
not greater than 5 [err]m 5 - 15. (Added) The
interlayer filmfor |am nated gl ass according to Claim13 or 14
wherei n the corkce wrafion qf s$odj ur I nf tHe (ntlerljayer filmis not
greater than 5( ? ' B 18.! (Added) An iptdrlayer filmfor
| am nated gl as$ i f I n lealsBilca ¢ ql | ngl] acetal) wherein
t he ¢ "ént'gigr % gi i rg % Elag°:E glmis not greater
t han 50 ppm NE ' 17.| (Added)] Ap ijnt4grl ayer flil mfor
| am nated gl as$ 8 L& |conpr | S g & Jm&i@h yedl Paley( v ppl]l acetal ) wherein
the - p)awgzma i dIet €6 [of |the Y: 3 Sald [ ] &e i nterl ayer
film %%ot Orict ey | the® |5 [ &Y fPme [ | =T | ™ 18. (Added)
An interlayer f 'f of ljani{nat ed glias$ Y0 _lconprisijngta plasticized
pol y(vinyl acefal ) gihpedin [thew | w [w [~ | CORcpstrat iuehmofmrotassiumin t he
interlayer fil nisErgLZg@gL@ Sl121218thddh EpdEn 2139
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25 conprising a plasticized poly(vinyl acetal) wherein the

particle dianeter of the potassiumsalt in the interlayer film

is not greater than 5 [err]mand the concentration of potassium

in the interlayer filmis not greater than 100 ppm 30 20.
(Added) An interlayer filmfor |am natedigd ass conprising a

pl astici zed poly(vinyl acetal) wherein the concentration of
"sodiumin the interlayer filmis _not greater . than 50 ppm and the
concentration of potassiumin ANRUSIRIAL;PBPLICABILITY | mis not greater

than 100 ppm Hav the constitution described above, the pres€fit N
21. (Added) The interlayer filmfor |an nated Elass according.to Claim

13, 14, 15, f@veption preyidesanpinterlipyen film forleninateqd (33assd
_ ggpa?lAngL )fgm _ragtparfmm&@%_glﬂzﬁffs SQfﬁit_Eh are aéliibm@ﬁﬁémsﬂiaéé-fﬁo% _

: e e i.nter er filmfor, | am e ass ccordingto Caim

15 120798 Riusping @Yo no ettt thedud OF v | fA52 FeRGath cAac ¢
Cﬁrmat-i bl e ngifl%lﬂ}elmﬁﬁidl_andironm@iﬂsiﬂd:imﬁzfg mAdw%%ﬂaﬁomafi bl e ¥M|th
the resin an asticizer. . . : e e dinterlayer film
for laninat ed:rgﬁrﬁ‘garenc%tcvbe?qﬁ}h%rﬁeﬁ%??ﬁ‘i%ﬁ é‘?f}gl%%rei‘@uiﬁn‘i& 19 or 20
whi ch furthempenettion Sessdtam@ss; one nmenber selected fromthe group
consisting 15 of alkali netal salts and al kaline earth netal salts.
24. (Added) The interlayer filmfor |am nated gl ass according to Caim
23 wherein the alkali netal salt has a particle dianmeter of not greater
than 3 [err]mand the al kaline 20 earth netal salt has a particle dianeter
of not greater than 3 [errlm



25. (Added) The interlayer filmfor Iam nated gl ass according to Caim
23 or, - nmetal salt is 25 an alkali netal salt of an

organlc a 5 to 16 carbon atons and the al kaline earth
nmet al sal 8' ﬂmﬂ” earth netal salt of an organic acid

cont ai ni n atons. 105 26. (Added) A |l am nated gl ass
conprising at Ieast one 30 pair of glass sheets and, L }

t her ebet ween, the i nterl ayer f| I m a&fﬁiﬂéng to da Eﬂiﬁséﬁﬁﬁfﬁﬁﬁﬁ’é@
17, 18, 19, 20, 21, 22, 23 or REPLACED

1. An interlayér film for laminated glass
comprising a plasticized poly(vinyl acetal) resin and
5 having the haze after 24 hours of immersion of not more
than 50% when said interlayer film with a thickness of 0.3

to 0.8 mm is immersed in water at 23T.

2. The interlayer film for laminated glass
10 according to Claim 1 wherein the sodium salt in said
interlayer f£ilm has a particle diameter of not greater than
10 4m.

3. The interlayer film for laminated glass
15 according to Claim 1 or 2 wherein the sodium salt in said
interlayer film has a particle diameter of not greater than
5 Um.

4. The interlayer film for laminated glass
20 according to Claim 1, 2 or 3 wherein the concentration of
sodium in the interlayer f£ilm is not greater than 50 ppm.

5. The interlayer film for laminated glass
according to Claim 1 wherein the particle diameter of the
25 potassium salt in the interlayer film is not greater than 5

Lm.

6. The interlayer film for laminated glass
according to Claim 1 or 5 wherein the concentration of
30 potassium in the interlayer film is not greater than 100

ppm.
7. The interlayer film for laminated glass

according to Claim 1, 2, 3, 4, 5 or 6 which comprises a

35 compound capable of forming a complex with sodium and
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potassium salts. REPLACED

8. The interlayer film fdr laminated glass
according to Claim 1, 2, 3, 4, 5 or 6 which comprises an
organic acid compatible with the resin and plasticizer and

an amine compatible with the resin and plasticizer.

9, The interlayer f£ilm for laminated glass
according to Claim 1, 2, 3, 4, 5, 6, 7 or 8 which comprises
at least one member selected from the group consisting of

alkali metal salts and élkaline earth metal salts.

10. The interlayer f£ilm for laminated glass
according to Claim 9'wherein the alkali metal salt has a
particle diameter of not greater than 3 4Lm and the
alkaline earth metal salt has a particle diameter of not

greater than 3 iUm.

11. The interlayer film for laminated glass
according to Claim 9 or 10 wherein the alkali metal salt is
an alkali metal salt of an organic acid containing 5 to 16
carbon atoms and the alkaline earth metal salt is an
alkaline earth metal salt of an organic acid containing 5

to 16 carbon atoms.

12. A laminated glass comprising ét least one pair
of glass sheets and, as interposed therebetween, the
interlayer film according to Claim 1, 2, 3, 4, 5, 6, 7, 8,
9, 10 or 11.
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