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[0004] The plastic interlayer generally is produced by mixing PVB polymer with one
or more plasticizers, and optionally with one or more other ingredients, and melt processing
the mix into sheeting, which typically is collected and rolled for storage and transportation.
In the lamination process for automotive windscreens, sections of PVB sheet typically are cut
from the roll and these cut sections are shaped and/or stacked for assembly. A cut section

then is taken from the stack and assembled in layered arrangement with a rigid substrate (e.g.,
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SUMMARY

[0008] It now surprisingly has been discovered, according to the present invention,
that a polymer sheet comprising a bifunctional surface modifying agent disposed onto said
polymer sheet surface results in enhanced antiblock characteristics without adverse optical
and adhesion effects. Also, it has been discovered that antiblocking characteristics may be
imparted to a surface of a polymer sheet by a method of manufacture comprising disposing a
bifunctional surface modifying agent onto a surface of said polymer sheet. Further, the

present invention includes a laminated safety glass comprising two sheets of glass with an
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DETAILED DESCRIPTION
[0012] A plasticized polymer in sheet form, according to the present invention, has a
bifunctional surface modifying agent disposed at the surface of the polymer sheet. Although
the embodiments described below refer to the polymer as being PVB, it should be understood
that the polymer may be any polymer having a suitable glass transition temperature. Typical
such polymers include polyvinyl butyral, polyurethane, polyvinyl chloride, poly(ethylene-co-
vinyl acetate), combinations of the foregoing, and the like. The bifunctional surface

modifying agent enhances the blocking resistance of the polymer sheet and comprises an



such as a |inear hydrocarbon chain. The conpatibility
segnment conprises a polar group such as a sulfonate,
wanlokatiale car boxyl ate, or phosphate radical . [POLL$2084/017953
| am nat ed safety gl ass conprises two sheets of gl ass
anti- m&«mmgmnmdde@/mrnpqmtbilm¢grs¢néeffhd anthbacking segient comprises a

t her ebet ween. wher.ei n
hydragazbgR GFqUEFHFh gwﬁ*aeaé hy O&F’?"ﬁ "Ealgsﬂﬁ? C%H@%’Z‘é‘ pent comprises
a pola?r?r L} 9B, s8R6Se, SHIFABCRIbER ke, lblrfpuaﬁihamrradhcauhitamans
' di 'yi ng agent conprising, an anti - bl ocki ng segnent,
suitatde e fimity corgmt pdby gt sheglegnent .  DETAI LED DESCRI PTI ON

0012] | asticized I [
o0 Q12 AR BRI Rk B bl 3t oS0 icivone
reacuﬂg O %th&ﬂﬁ?ﬁal&hﬁ@@ﬁx&ﬁe pieséte of ueitiaaalyst, foliewabby mer

eet. At hg@? e enbodi nents descri be ﬁﬁgl ow
neutraluatlhIeOi)thw BRI MBI O HE AR SR Ek Sppolymer
typlc%lryaéogrtlé]re el Qb(%/ g5 tgggoﬁgOW%ﬂ% kil V‘Pa%s) @gdl%xwgﬁ)@ﬁg &iculated

ransition tenperatur ypl C pol'yner s
as PV(D1hI|€IJ aiﬂg)rﬂ@fabl‘lfy alydut HSty aldut 29 oity Grigtdienyd srqupk yalcwipted as PVOH.
chl oride, po et hyl ene- co- VI
R%Y%?frfaﬁb?fr@%ﬁnsﬁﬁé e‘@g&i‘h YL gﬁﬁﬂl‘fﬁi eftPL%'O“RSnaéld preferably up

to ab t%%‘@% %ﬂiuaﬁé’s&é@@uﬂm&ﬁﬂé@ﬂas%@}%nﬁ'h'@@tﬁfé&ﬁltﬁ i balance being

ocking resistance of the polyner sheet and conprises
an acatal, pBfN@bBOAKyldehyde @@wl Ume oplagraily 9sdudigg othep Pféf‘é%gﬁ@lps e.g.a

2—eth¥Elgq%§Pn]ail- g%?fﬁ‘? I’[&gggp g tﬁ' lg%otg}/lctslg\gﬁ%% a m-rohe?cu?aﬁtvs}elglt%%ﬂté}%an

carbon group suc

abou{ 70‘@@17 gradd pef ﬁfol?@{g/lﬁbﬁb NAs Tk leasipahe birtn &yolsagmél ght” should
nprises "a polar group such_as_a sulfonate, sul

be cqglaqrw)@; thg @vergge rﬁﬁlgglﬁﬁrawg ghty dpgtaifls Qfﬁgftalplﬁ}géqclegses for maGng PVB
are kKRS A ?obt{hﬁseagléﬂéﬁ 1& E@'qulc)fﬁliﬁ{er@l %Fﬁvaﬂ[a_@@lf?ﬂm BYRitia Inc., St.
genera uce y a

ger Ty 1's known acetdl i zati on processes
LouwyiMiskbunmscBmarT?‘eemml ng PVOH wi t h butyral dehyde in the

esenc f aC|d b t
oo °5 58 850 BESRHT  PLD R p DRHEE T B s
final ?fo&ul?@ S’&ﬁ'aﬁdltﬁf@&r{éﬁi&énﬁft ard Mﬂlh‘iﬁtddyco coyeR/ plgmsmamamnzers (e.g.,
to about 30 wei ght percent (w. hy drox

ultraviglet stnbiligers), agtipxidpyts.combiasas alifhg Frsatin sttt g e like.
[001%%I yﬁer"[ﬁ% ?‘?Eogﬁ% 1%'1@5 &%r fb %chq 28%0 gy Qila ma_lgecommonlly 25to

60, pags pldstidizéee $)be0neglnmdmed pand af resire¢‘abi’y. Upe amgummfmdasgmzer affects

e S A SES 1 SL SE B A BBl e .
Gen%%lg% glli%' Ig?ig)égge@ﬁ%eai T%&Uéboﬁpm Q& leds. I P YR sRghAik}es T, lower
than about 20°C are often useé; as acoustic PVB sheets. Plasticizers commonly employed are
esters of a polybasic acid or a polyhydric alcohol. Suitable plasticizers include, for example,
triethylene glycol di-(2-ethylbutyrate), triethylene glycol di-(2-ethylhexanoate), triethylene
glycol diheptanoate, tetraethylene glycol diheptanoate, dihexyl adipate, dioctyl adipate, hexyl
cyclohexyladipate, mixtures of heptyl and nonyl adipates, diisononyl adipate, heptylnonyl
adipate, dibutyl sebacate, polymeric plasticizers such as the oil-modified sebacic alkyds, and
mixtures of phosphates and adipates such as disclosed in U.S. Pat. No. 3,841,890 and
adipates such as disclosed in U.S. Pat. No. 4,144,217. Also commonly employed plasticizers

are mixed adipates made from C, to C, alkyl alcohols and cyclo C, to Cy, alcohols, as
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unit, is >1. Preferably, the agent includes at least one sulfonate radical. In a preferred
exemplary embodiment, as is shown below, the anti-blocking segment is X and the
compatibility segment is a sulfonate group having a positively-charged counter ion Y

disposed at the sulfonate group (-SO5-Y). The resultant structure is of the form
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and sodium or magnesium salts of dodecylbenzenesulfonic acid (hereinafter referred to as

“DSNa” or “DSMg”), one exemplary embodiment of which is of the formula

CH3(CHy), 1—©— SO5Na (or Mg)

and which may be used in combination with DSH.
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[0()202r 2{?2 e é)‘?éf? Qecfhﬁxqﬁles oigdlhpdéﬁr’grth@ yﬂﬁmmhhlcmrfabmrmdlfﬁng agent

enzyl group), nat i o?
onto ﬂhb @Nébﬁh)eehta\rfangl udeghuftarepedimipdigy %rﬂ’hﬁ‘%ﬁépp Gigon of the
agentp g}ee{ﬁé%r Srfa ?%gP@%?cgf %ﬂp(l)lgcguo%g %Hhesn%ﬁﬁﬁ'hgﬂﬁe,q}u@ 9% not limited to,

spray@boh bl‘ﬁnéﬁé&”ﬁﬁﬂn@rsmr(ﬂq}pn@) hﬁhnnqgesa grmzlum:cdaang techniques, and
structure that inparts suitable anti- ckin

the lils: dpemleé@npbrx maqoma}wgrte@ﬁ@éﬁ, thpaesny 1% lswfﬁsg fgnfligpersed or
dlssoil\,g L0 & mquﬂléar?ietj RS %G ?ggé%?ﬂ?cﬂ a8 z{‘ IBS oPQQHﬁst dne side

cargon ators. he conp
of théSR@MHEE ofahe PNS shadl. filiervgrisey &nty t(eea.qgeQuStmsol—vSGBb@sed émg., ethanol,

methagalopiBe PUEEHABY et GBS ohith foysenipe: aybfle o). Onee
depogﬁg ra?ﬁleqf\/ﬁ ARAL o bJuhEIy 1S%Ia|'ﬁh§:&1‘301? \'fﬁex%tiﬁ €aving tBY ﬁiodlfying agent

mnim ze adver se ef fects on the Optl cal
deposited roaah@sur&tce@ﬁ thef PY B shéyB Theoncentiatien ef medifyinglagent in the

cr 015 RS B RS G ARGl it e

sheetS Uh hitgieN tspragfftédlﬁic}u\é the cbhinitMbbrsdfatsfunctosil aﬁxlfa:etrh@ilfylng agent
nodi f'yi ng agent to form a honmogeneous thin coatin
in the ¢parieniBabetilakto about Hht.t% based gtthe tofalivesiglfpt the li tid.”
enden
o020 g S A kL v s
imméTeddi it innguegs i solaest-baaed liad carrping it inodi€ying egent ewch that upon -

eI LY PSS PSS SR € 6L i
agenf. A0 T bR {dntiBonblqueChid RREEnEaEbIOT AenfTGRE Sirdet Bhéferably

of dodecyl benzenesul fonic acid (herei nafter referred
about @04 0 abdDSRA 'Wtofo, moshpreferady abeut RS terapoulib Bt Fetnd eypn more

f e f a CH3(CH2)11 SC8Na (or My) and
Prefe\%\%l%rﬁ]b%gggbt gutdf?}vnm%orrbl nation with DSH 6 WO
[0022004/ 111ihidke dRempldoy 8o dineabd a gﬁ@ﬂ@]coﬁn@mb]mique the bifunctional
t echni ques of dlsp03|ng the bif I onal sur

surfage, HIOifying aggelis disgpsed (€18e dPpRIs % issglyad) in.a Ilﬂwﬁﬁa@er and the
hqu1{? Ezsem@f R tBobrelie@ohRFANE Bolyhlde sitlRy 8dis@h oARRtd &atihgApSiratus. The

carrier is subsequently removed from the surface of the polymer sheet, e.g., by evaporation.

[0023] The resultant PVB sheet having the bifunctional surface modifying agent
deposited thereon has a blocking value of at least about 50%, preferably at least about 70%,
and more preferably at least about 90% less than the blocking value of a polymer sheet
comprising PVB resin without the bifunctional surface modifying agent. The clarity of the
PVB sheet having a bifunctional surface modifying agent deposited thereon may be
determined by measuring the haze value, which is a percentage of transmitted light that is
scattered so that its direction deviates more than a specified angle from the direction of the
incident beam and may be determined according to ASTM D1003. Preferably, the haze
value is less than about 3%, more preferably less than about 2%, and most preferably less

than about 1%.



agent to the sheet surface. Physical applications of
the agent include, but are not limted to, spray
w@omiilng 16 echni ques, i mersion (dipping) technPUEs2004/017953
gravure coating techniques, and the like. In one
[00243xen'pl AR aagé@yn 60k IPVB Sieehindvingea bifietiogalsuriase modlfymg agent

i sposed (e.g., dispersed . or dissol ved?l inali gth
depositad pnéliie suafagerthesepf l&HHJSB'PB?IEX:'t“&ﬁfeP'@dé’W @REECNEE Q5 on

blfun%tho&g{ surﬁaﬁg n&o?}gméa% o%refe?a% eg{lé ngxgﬁggrv\a}é%?qﬁgﬁ?gcatlon of the
tenden &y 6F the BVBRSHRES to zmitaxlaan (gla,ss)as mltrhneaboueZ(m%L metdpreferably within

ket one, conbi natjons aof f and  t he, |

aboutG%e ané@m prefeyably wighin Pﬁ)fB‘ LA @#e stoly Yal g of "SWE sheet not
n may be
havind BhpLGRS oBhice LR affelieD s%%ﬁ;%@;ﬂff%b B RERH may
measmtad benfor akampiepzi pumthet ydhregiondesttwiiioh ticesurestheibend strength
oul d % sufflc t to achieve the desired

betw‘i?&ﬁ%"eﬁy AEeHng Mt at the surface of the sheet.

In a typical spray techni que, the concentration of

bi functional surface nodifying agent in the carrier
EXAMPLESut 0.1 to about 40 wt. % based on the total

wei ght of the liquid. [0021] In one exenplary

nbodi f an rsion.te ue, the PVB sheet is
mozeﬁm’rer se fﬁﬁgwuﬁcfﬁ%ne Srpsed df @’gﬁi{ %B%’éeéd i qui d

carrying the nodifying agent such that upon retrieval

of the sheet and volatilization of the carrier, the
1. Panmel AdhesioBes are coated with the- agent. In the

0027 0B SRR Ao it

lamif®ibe cptidifiensaifhy lahiaates Gre@ooted tabbdTi8 °C and manaliynpuremeted with a

nore.  preferably t 0.1 to aboyt % [0022] 1n
hamrggrgo bbb aren 2l vipiri e e Shegt i ek réoved,
and tﬁ@&h&ﬁrﬁl& eldsORFCIhERALth AAPY B SHED: ROR UMY doWipatedagigin set of
dlsposed (e.g., dispersed or dissolved) in a |iquid
standaaisr i Bre, standdrdsteerrespagdita aseale ireyhich veryingdegreaspf ghse remain
t ol r she r
el o B 5y S0l T PGB0 B BRRL BT,
adhefl tb IR VOB yhest. Abagumneel Gtanddrd of 16 PK00S% bbthe gldsO@@Rdins adhered
The resul tant PVB sheet having the bifunctiona
to thesPY Babeetitndi f yi ng agent  deposited thereon has a
bl ocki ng val ue of at |east about 50% preferably at
| east about 70% and nore preferably at |east about
2. BE@E&&&SS t han t he blocking value of a polyner sheet

[002@8 ng][ Iylstlélg 55%{%&5&?:#&% |te erlu‘sy g’fh%% Egﬁu 't % (%rg #’ {ts%(l:fe In this
test, @vcbﬂef:ﬂéﬁg‘ﬁlhloﬂ%stﬁw dracer aMagildcet iopeate i colnplotl 6(53rlapp1ng pairs.
t her eon determ ned by neasuring the haze

The tppishrst Oﬁ\m%lﬂ)aifsls adirspd torit RIgES Y offtage efrissrmiesRRpdingfize. t g film
pairs 2 lFe %ﬁg&; Jeﬁgglgy ﬁ?}vvtegffi‘%wb Lide z{t@&{u{docﬂe 98 %hﬁ’)}fﬁ sUBfeEtell 85180 kPa

romt |rect|on 0]
pressure at the temperatures of 7 °C for 24 hours. The strips are then peeled apart in a 90-

degree peel test using a peel testing apparatus at a peel speed of 84 inches per minute. The

blocking force is quantified in pounds per linear inch (PLI).



i nci dent beam and nay be determ ned according to ASTM
D1003. Preferably, the haze value is |ess than about
wawo4irories pref erably | ess than about 2% and nmBST/US2004/017953
preferably | ess than about 1% 7 WD 2004/111116
3. e e3M4H017953 [0024] The adhesion of the PVB

sheet havi'ng a bifunctional surface nodifyin ent .
[0028leposi (s toat mhesussthelari Dl tasokmikate mde Hifh BY Pyiicet and is

unaffected by t ' ' i
perfotey woeRaTe il AST B D1OR 81 (REBppi b st Hatedure A--using
Hlum¥int €, 4klseiver haglt b0 defrebs)and e apiematys fifr méasuBthe amount of

sheet to adhere to glass) is, 'tEi n about 20% nore
haze jsracHageasitsr, Wadl IA25.3pHch 181?0@!;13%&?1 0 Pntﬁ‘;ﬁ%‘fer abl y

wi thin about 5% of the adhesion value of a PVB sheet

not having a bifunctional surface nodifying agent
EXAMBDBESe dvianufdeenswf PAR Shéethesi on may be neasured by,

o0, CXSBLE g RTS8 580 AL TRGRY R s
weig?dnla?ﬁ Tedi 1#?@6.3[@%31]5d3— 1 éHed i GhIBGlateash PWEHES PR

anpl es: . mel Adhesion [0026] Two-ply
triethyleas glycahilin@: ethyhenminoste arapd pthepaddidves inpluding s adaesion control

autocl ave. .l am nation condi.ti ] i. . )
sgenf 54T Giams SRl o RRTD R ol BF PR 3P Bmined wing
a high@nBfieFknixbe DhelasticMeld fofmkiationgh asthen netibé ireah ¢xirddeeand

PVB sheet is then renoved, and the anount of

forcaddn melicfinem diropeh ¢ peechygdicluding aregaBgye] g eaﬁ%iglg atits forward end
delirP{Yketd*bfa eﬁa%‘ oifl)éPpoEﬁlg Qflag s 'le-grl&ngérﬁﬁg@{)ﬂﬁe GRIT8FRORASHOC. The
a scale in I'C

arying degrees of glass remain
thickaedsef elek dxorutlbé siR¢Bissibeat 30 turls ((h76G men)l dfach side»f hengheet has a

tandard of zero, no glass s lef.t dhered to the P
rousf fagice G AUofs ass B rRiRRredn EaheorBingine shd: hEuE Hhss
durix{gﬁﬁﬁhﬂhﬁoﬁ%ﬁ%%%d to the PVB sheet. 2. Bl ocking [0027]

is test measures the tendency of the PVB sheet to

adhere to itself. In this test, two rectangul ar

fl JS Al ﬁ?ﬂ together in conpletely
Emgggﬁa%pl g(%gal gsl&t gglt%%'%gheet of each pair is
[003apher ed Dip-caathigofthe PViBagieeok ascondueted py difipmyg the vagin PVB sheet

The film .. . . . e
into its respective aqueous solution containing its respective bifunctional surface modifying

agent at room temperature for a period of time, e.g., 20 seconds, followed by drying. Some
of samples were immersed into a fresh water bath after dip-coating. Some of samples were
dip-coated at elevated temperatures. The dip-coated samples and the control samples were
conditioned to 0.35% moisture level in a conditioning cabinet. Examples of dip-coating
conditions, including the type of bifunctional surface modifying agent (surface modifier),
concentration of solution, dipping time, and the like are presented in Tables 1-4 respectively,
along with the results of the pummel, blocking, and haze tests for the dip-coated samples
thereof.

[0031] Table 1 illustrates the results of the pummel, blocking, and haze tests for the
samples dip-coated with aqueous solutions of sodium salt of polystyrenesulfonic acid
(PSSNa), DSH, or DSNa, followed by a second immersion in water for an equivalent

duration to the immersion time noted.



pairs are placed centrally between two steel plates
and the assenbly is subjected to 69 kPa pressure at
wo b@stiermper at ures of 7 C for 24 hours. The strP@BUS2084/017953
then peeled apart in a 90- degree peel test using a
TableP€€! testing apparatus at a peel speed of 84 inches
per mnute. The blocking force is quantified in
pounds per linear inch (PL1), 8 WD 2004/111116

Safipld USZGQ&A&l?Q&BoncBntr%dﬂazhn(ne]sm t yBlopidogs] Hpa¢ %  Pummel

t est rreasuresthe ity | am e made with .
Na/B sheloddivd i s é@r% rmeg’hi Ebr dgﬁbﬁa with AsTM “dhesion
D1003- 61 ( Re-approved 1977)-Pr ocedure @rIysi ng

[l luminant C__an observer angle of 2 degrees and an

apparatus for neasuring the amsunt of 2H¥ze is 050 6.6
Hazeneter, Mdel D25, which is available from
ConfRl er | ab. EXAMPLE 1: Manufacture of PVB Sheet [ 0029]
Bl asti cipggf,PVB formy) ati on t gsprake PVB ggheets 0.45 6.6
conprising 100 parts by weight PVB resin having 16.3
wt . % hydr oxyl content cal cul ated as PVOH, 52 parts
riethyl gl ycol (2 et hyl hgxanoat and
ddi ti ve?ﬁcl udi ng%an adhesi o(ibecont ro[ﬁ) 6agent YA 65
ultraviolet [ight absorbents, an antioxidant, and
ot her ingredients, was prem xed using |gh
“nt ensi t PSNaxer . TheZ(B)I asti cCi 1 for rrul()aﬁ1 wdsQ hen 32
melted in an extruder and forced in nelt formthrough
a sheeting die having a rectangular die opening at its
Sorward end delimted by a pai-r of opgd¥ng di®4Qjps. 638
The tenperature of the nelt is about 180 C. The
®folkness of the extruded sheet is about 30 mls (0.76
rm). Eaclpsgide of thegosheet hagota rouguxsurfadr3ehat 4.8
allows air to be renoved fromthe interface of the
sheet and the gI ass during | am nation process.
MPLE % -coat | of the RY¥YB Shee 030] .
I p- coat| ng of t he F%]}% sheet \/\gg condutcotiég by d(?%%l ng 6
the virgi n PVB sheet into its respective aqueous
sol uti on t ai ni ng s respecti,ve bif i onal
ssurface fying a%ént at ro%(#ntenpelrﬂ;%re f 3% 20
period of time, e.g., 20 seconds, followed by drying.
Sone of sanples were imersed |nto a fresh water bath
Hter di PPdating. bhe of saddles wer 4% p- cdudd at 90
el evated tenperatures. The di p-coated sanples and the
control sanples were
10. DSH 1.0 20 0.10 0.30 9.0

11. DSH 0.5 20" 0.14 0.30 7.3

Followed by second immersion in water for an equivalent duration to the immersion time

noted.
2 Solution temperature increased to 40 °C.

> PSSNa denotes sodium salt of polystyrenesulfonic acid.
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conditioned to 0.35% noisture level in a conditioning
cabi net. Exanples of dip-coating conditions,
w0 p@kadiing t he type of bifunctional surface noPCT/YE2094/017953
agent (surface nodifier), concentration of solution,
[003g] ppi ngT’hblﬁqulﬁsﬂﬂtt&shﬁe feshies 6 the PLMSRNIE6LKiNY, Aadhesk tdstéfor the
respectively, along with the results of t he pumel ,
Sammwqu&gted a‘nﬂl aqugeustsobttions of DSRchating. & variesyokegnsprizations for
varlo A e%1;31%+g % '(I)'gb e 1 | uIrustrat es the results of the
;51 NHE} RRT HJOORHREIE Fests for the sanples
di p- coat ed vvlth aqueous sol utions of sodiumsalt of
pol ystyrenesul fonic acid (PSSNa), DSH, or DSNa,
Tablegl | owed by a second imrersion in water for an
equi valent duration to the inmmersion tinme noted. 9 WO
2004/111116 PCT/ US2004/ 017953 Table 1. Sanple Surface

Sdoaple ent rEaIrfa@él | muencnaatdl odkintgsibiaz eBlockingre|Hadd%  Pummel
Modi fi er % Tinme, (sec). Value Adhesion (PLI)
Yopo 0. W%ﬁ@ Con(¥bi%R. PSER&dse)0 6YRlug 86 0. 45 6. @dhesion
3. DSH 2.0 601 0.06 0.40 6.5 4. DSNa% )601075
0.50 3.2 5. - - - 2.96 0.40 6.8 Contro 6. DSH 2.0

@2: 0.42 0-30 4.8 7.- DSH 2.0 401 0. 27 91480 6. 50.48. 7.5
DSH2020104803090 9. DSH 2.0 201.2 0.48 0.30
Centepl 10. DSH 1.0 201 0.10 0.30 9.0 11. DSH 0.5 20'

@314 0. 3pgu3 2.0 60 0.10 0.30 9.0
14. DSH 2.0 20 0.12 0.40 9.0
15. DSH 1.0 60 0.15 0.40 9.0
16. DSH 1.0 20 0.24 0.40 9.0
17. DSH 0.5 60 0.40 0.30 9.0
18. DSH 0.5 20 0.51 0.40 8.8
[0033] Table 3 illustrates the results of the pummel, blocking, and haze tests for the

samples dip-coated with 1 wt. % aqueous solution of DSH/DSNa mixtures having a variety

of DSH/DSNa ratios by weight for various immersion times at room temperature.

11



1 Foll owed by second inmmersion in water for an
equi val ent duration to the immersion tinme noted. 2
w®edoatiiame t enperature i ncreased to 40 C. PSSNaPCENS1008017953
sodium salt of polystyrenesulfonic acid. 10 WO
Tabl®04/ 111116 PCT/ US2004/ 017953 [00321 Table 2
illustrates the results of the pummel, bl ocking, and
haze tests for the sanples dip-coated wth aqueous

SZ%?r JTT OB Ble UD"C&F&%\‘P&%& Vﬁhhl%PsYorPT ﬁﬁﬂﬁﬁgt #1709  Pummel

various i mersion tinmes at room tenperature.

Nabl e 2Mo8#ipl e Sugfaé® ConTamt, (seic) on Vabaeer si on Adhesion
Bl ocki ng Haze % Pummel No. Modifier (&g % Tinmne,

(sec) Value Adhesion (PLI) 12. - 14k 0.40 7.5

nrrot 13 DSHAUbUUJ.UUdUQO %o DSH $4h 20 62
712 0.40 9.0 15. DSH 1.0 60 0.15 0.40 9.0 16. DSH
Coht@1 20 0.24 0.40 9.0 17. DSH 0.5 60 0.40 0.30 9.0

?‘?I ustlﬁg%égsfg‘&eorgidioq goo? théggﬁgr;TlrelTa%b(ﬁ’ockl né)4and °

haze teptpshey the sanples dip-coated with 1 wt. %
aqueous sol ution of DSH DSNa mi xtures having a var i ety
21 DSHOOZNRSHat i os HyO wei ght 30 vari o@04 nrer 1-4h
times 3%%59 tenperature. 11 WD 2004/111116

PCT/ US 953 Table 3. Sanple Surface

gpncenysatihsm /| mer si.@n Bl ocki 8¢ Haze %(3unmel 0.40 9
25% DSNa

23. 75% DSH / 1.0 20 0.07 0.60 9
25% DSNa

24. 50% DSH / 1.0 60 0.05 0.40 4.5
50% DSNa

25.  50% DSH/ 1.0 20 0.06 0.50 6.5
50% DSNa

[0034] Te;ble 4 illustrates the results of the pummel, blocking, and haze tests for the

samples dip-coated with 1 wt. % aqueous solutions of DSH/DSNa (or DSMg) mixture
having a variety of DSH/DSNa (or DSMg) ratios by weight for 20 seconds at room

temperature.

12



No. Modifier (wt.

19.

% Timne,
2.80 0.50 6.2 Control

(sec) Val ue Adhesi on

(PLI)

20. 100% DSH / 1.0 60
wW@2®3/10L140 9 0% DSNa 21. 100% DSH / 1.0 20 O.Pdr/0S2004/@17953
0% DSNa 22. 75% DSH / 1.0 60 0.04 0.40 9 25% DSNa 23.
Tabled$% DSH / 1.0 20 0.07 0.60 9 25% DSNa 24. 50% DSH /
1.0 60 0.05 0.40 4.5 50% DSNa 25. 50% DSH / 1.0 20
0.06 0.50 6.5 50% DSNa [0034] Table 4 illustrates the

ults me 1, C d estpy E@g P 1
Sa?’ﬁfé SH %ée di é{é%gb tr%ll%no E[hl%grs@p A)@alg’égg 0s soIZut I ons umn?e
Nd. DSH/MS&h“lefor DSy %M xt uTeme, lisee) ng Valluﬁar iety of Adhesion

DSH DSNa ( or
room

DSMy)

t enper at ur e.

rati os by wei
12 WO 2004/ 111116

ght for

seconds at

P@"H 52004/ 017953

7§1ao| e 4. Sanple Surface Concentrati on RBEFEr Si ong g
‘ocki ng Daze % Punmel

Copsek) Val ue Adhesi on

PN Y09 DS/
0% DSNa
28.  75%DSH/
25% DSNa
29.  50% DSH/
50% DSNa
30.  25%DSH/
75% DSNa
31, 5% DSH /
95% DSNa
32. 0% DSH/
100% DSNa
33.  75%DSH/
25% DSMg
34,  50% DSH/
50% DSMg
35.  25%DSH/
75% DSMg
36. 5% DSH /
95% DSMg
37. 0% DSH /
100% DSMg
38. -
Control
39  20%DSH/

1

No. Modifier
(PLI) 26.

13

20

20

20

20

20

20

20

20

20

20

20

20

(Vvt
3.50

0.05

0.05

0.08

0.07

0.08

0.09

0.07

0.05

0.10

0.28

0.23

2.06

0.02

% Tine, 6

0.6 6
0.5 9
0.5 9
0.5 7.8
0.5 3
0.5 0
0.5 0
0.5 9
0.5 9
0.5 8
0.5 0
0.5 0
04 6.5
03 L.5



27. 100%DSH / 1 20 0.05 0.5 9 0% DSNa 28. 75% DSH /
120 0.05 0.5 9 25%DSNa 29. 50% DSH / 1 20 0.08 0.5

W@ 2@®4/150% DSNa 30. 25% DSH / 1 20 0.07 0.5 3 FERUSH017953
31. 5%DSH/ 1 20 0.08 0.5 0 95% DSNa 32. 0% DSH 1
20 0. OfyopJsMe 100% DSNa 33. 75% DSH / 1 20 0.07 0.5 9
25% DSMy 34. 50% DSH / 1 20 0.05 0.5 9 50% DSMy 35.
25%DSH/ 1 20 0.10 O. 5 8 75% DSMy 36. 5% DSH / 1 20

0 % DSMy 37. 0% DShh/ 1 20 23 0.5
Ro506 D@%ﬁ%ﬁég? 306 0.4 6% Gont B30 5000 1 8

1 20 Os®7% 165Na 1. 5 13 WO 2004/111116 PCT/ US2004/ 017953

ZE131(?% DS3 % DSH / 1 20 0.04 0.3 7.5
70% DSNa
42. 20% DSH / 1 20 0.07 0.3 6.5
80% DSNa
43. 10% DSH / 1 20 0.22 0.3 5.5
90% DSNa
[0035] The above-described embodiments of PVB sheet having bifunctional surface

modifying agents deposited on surfaces thereof are suitable for use in typical PVB interlayer
applications for laminated safety glass. Furthermore, the above-described embodiments,
because of the modification of the sheet surfaces, are especially useful in manufacturing
non-interleaved acoustic PVB interlayer products.

[0036] The PVB sheet as described above also has several advantages over PVB
sheet that does not have bifunctional surface modifying agents deposited on surfaces thereof.
First, the PVB sheet having the bifunctional surface modifying agent deposited on surfaces
thereof has a considerably reduced tendency to block while maintaining sufficient optical
quality and appropriate adhesion properties to glass when the sheet is incorporated into
laminated safety glass. By having a reduced tendency to block, the PVB sheet can then be
stored and transported with a reduced need for refrigeration or interleaving. Second, because
the bifunctional surface modifying agents disclosed above are at least partially compatible
with the PVB, additional processing steps such as washing the sheet to remove powder do not
need to be performed. Other advantages will be readily apparent to those skilled in the art.
[0037] While the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various changes may be
made and equivalents may be substituted for elements thereof without departing from the

scope of the invention. In addition, many modifications may be made to adapt a particular
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40. 40%DSH / 1 20 0.04 0.4 8 60% DSNa 41. 30% DSH /
120 0.04 0.37.5 70%DSNa 42. 20% DSH / 1 20 0.07
wW@28461616 80% DSNa 43. 10% DSH / 1 20 0. 22 0. 3p6I1/5S2000067953
DSNa [ 0035] The above-descri bed enbodi nents of PVB
situatibveet mhyibing the feacidhgoofahe Byehtaaewithod |dbyamgg fgonths essential

deposite suyrfaces.t f.are.suit
scopg §preck| TPoBrs bl naisated tRt e RGADGte el g g pdrcutar
mb(ﬁ?rlfrblg{atg dite R7§§d ad b %Qﬁrnﬁﬁlfe%nfeﬂﬁ)lzﬁ@&i’& 88%%i Ja€ this invention, but
I ments, because of the nodification of the sheet
that thaifveoten wil chsipabl catoginenss fallingwithinthescapeioh ghe appended
non-i nterl eaved acoustic PVB interlayer products.
claini$h036] The PVB sheet as described above al so has
several advantages over PVB sheet that does not have
bi functional surface nodifying agents deposited on
surfaces thereof. First, the PVB sheet having the
bi functi onal surface nodifying agent deposited on
surfaces thereof has a considerably reduced tendency
to block while maintaining sufficient optical quality
and appropri ate adhesion properties to glass when the
sheet is incorporated into |am nated safety glass. By
havi ng a reduced tendency to bl ock, the PVB sheet can
then be stored and transported with a reduced need
for refrigeration or interleaving. Second, because
the bifunctional surface nodifying agents discl osed
above are at least partially conpatible wth the PVB
addi tional processing steps such as washing the sheet
to renove powder do not need to be performed. O her
advantages will be readily apparent to those skilled
in the art. [0037] While the invention has been
described with reference to exenplary enbodinents, it
will be understood by those skilled in the art that
vari ous changes may be nmade and equi val ents nmay be
substituted for elenents thereof w thout departing
fromthe scope of the invention. In addition, nmany
nodi fications may be made to adapt a particular 14
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WO 2004/ 111116 PCT/ US2004/ 017953 situation or
material to the teachings of the invention w thout
walepantiing fromthe essential scope thereof. PCT/US2004/017953
Therefore, it is intended that the invention not be
WE (liAiMed to the particular enbodi nents discl osed as
the best node contenplated for carrying out this
invention, but that the invention will include all
L erﬁpﬁﬂkﬁﬁpg&g%}d gipst t hi n the scope of the appended
cla .15 WO 2004/ 1T1116 PCT/ US2004/ 017953 WE CLAI M
1.2 bAfupotignrd smﬁmenodlﬁsonmge@r figposgd inta seid pJiEer sheet suid

sSpQ said pol ymer sheet, said
blfunB’i’WLg‘{rF%ﬁg?m@{W %ge ﬁgf{ng? Iy agent conprising, an
anti - blagcdﬁhqgo@@ggrgégmm@,mﬂd a conpatibility segnent.
2. The polyner sheet of claim1, wherein said
conpat iagompajibdy segmedonpri ses a sul fonate, sulfate,
car boxyl ate, or phosphate radical. 3. The pol ymer
sheet of claim11, wherein said anti-bl ocking segnent
2. C dﬁ%r;ioﬂ;}&ﬁerasheammmﬁxrlbasrhegaim sgd compatitilitygpe gmlentmanprises a
hydr ocar bon chai n, oup, or a conbi nati on
Smfo’éﬁte’lsillrfefﬁrc% Yé%%vr‘ﬁd%li‘ogﬁﬁ’é Ald cyclic groups. 4. The
pol ymer sheet of claim 3, vvher ein sai d hydrocarbon
group conprises about 8 to about 50 carbon atons. 5.
3. Tﬁlalegmﬂynershsﬂeétclmm L IvéhierniB said/anti-blasking wgmy@ﬂ ¢<xsnprlses a

vy SBLI B RGBT 5o RBE . 37 Bt

of line&AYdtscasbon chﬂfhﬁlahd\é?&libg‘rbﬁfged_ counter ion. 7. The
pol ymer sheet of claim®6 erein said

positively-charged counter ion is an alkali netal. 8.

4, Thﬂleqﬂ)!l}yrﬁgrr s&?ﬁ%}%?tcbaq{n_lﬁ lv@He i salmzﬁl%.bzﬁb&? ggi)lugl c‘&ﬁ{_}inses about 8 to

metal” 1's so ymer eet O
aboutflecaghbon aind. al kal i net aI i S magnesi um

5. The polymer sheet of claim 3, wherein said cyclic group comprises a benzyl group.

6. The polymer sheet of claim 2, wherein said compatibility segment further comprises a

positively-charged counter ion.

7. The polymer sheet of claim 6, wherein said positively-charged counter ion is an alkali
metal.

8. The polymer sheet of claim 7, wherein said alkali metal is sodium.

9. The polymer sheet of claim 7, wherein said alkali metal is magnesium.

10.  The polymer sheet of claim 6, wherein said positively-charged counter ion is

hydrogen.
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10. The pol ymer sheet of claim®6, wherein said
positively-charged counter ion is hydrogen. 16 WO
wQ@eniiid 16 PCT/ US2004/ 017953 11. The pol ynePCHO8®D4/017953
of aim1l wherein the polynmer is selected fromthe
11. grﬁmqopoxymnsﬂseﬁ ofClafm pavbevdimiiie nolymerss selpeied fogt thg gEOUp

consBa N R B A G Ao RS v

aceta%éjeé‘dml%atgn@'ﬂf@rééf yhietheliRe.t he pol ynmer is pol yvi nyl
butyral. 13. The pol ymer sheet of Caim 12 wherein the

polynmer is a polyvinyl butyral resin conpr|5|ng about

1 o _about Y

12. ¢ aThEpPAPEHT sEerT N 1P SHEER, e peRRE, p BB E Pl
mﬂerein the polyner is a plast|C|zed pol yvi nyl butyra

erein the plasticizer conprises abouyt 20 to
13. p| Bhe pelymer shset ofddlaim d A dhetrip Hierrolygner 15 éaowvuyi%u Ff’é rSsin
f

comRiout L8R afl o4 STt fort ARHS Al LErp Kflatd adp YOI

conprlses about 25 to 60 parts plasticizer per one

14. gu’ggérsglgg\% él}sego {)f ?{433 B&v&g}%&; %rlgee %;rslts ad azsgalzeg polyvinyl butyral

wheIQfH thy #)[h‘éhm?é%t&’) hfprisedABRILLOt g(ﬁpa‘}{sébﬂétl@izéﬁf)eﬂ chehh@el drts of

fromthe group consisting of triethylene glycol di-(
resinet hyl butyrate), triethylene glycol
i -(2-ethyl hexanoate), triethylene glyco
di hept anoate, tetraethylene glycol diheptanoate,

15. di 1Ifﬁe\ﬂ ﬁblyﬁﬂk Bdetof diagf M wlredip ﬂieﬁ;olj‘lﬁmyib a plastlc1zed polyvinyl butyral
cycl ohexyl adi pate, m xtures of hept and non

whe@m thaplasticiaer copmsings abayt Sxie00 PRIt "I‘%%Hﬁ P%roqnﬁﬁwgdred parts of

resipgdi butyl  sebacate, and mxtures thereof. 17. The

pol yner sheet of claim 1, wherein said bifunctional
surface nodi fyi ng agent conprises

dodecyl ben e ' id,.
s SORRENIRRE SRS AL AT s 30l in A s RERRD Wy b
Wheltenﬂh@ (ibiastléiger if\séBétB@ fhofif thggfbmfp&,@hﬁﬁﬁr{yofa:rlﬁﬂiywﬁe rglycol di-(2-
sheet, said nethod co i SI ng nmel t-processin

ethylbotyyae). tiisthyjere elieelidi- alylwgwwgwé%?wﬁ@q? dipgptanoate,
tetragtﬁgi‘ee?g Sly@glddiflyﬂt%a?eg AtexPHafhate, ActAGifte, BBkA HALNIBAadipate,

mixtures of heptyl and nonyl adipates, diisononyl adipate, heptylnonyl adipate, dibutyl

sebacate, and mixtures thereof.

17.  The polymer sheet of claim 1, wherein said bifunctional surface modifying agent
comprises dodecylbenzenesulfonic acid, a sodium or magnesium salt of

dodecylbenzenesulfonic acid, or a combination thereof.

18. A method of manufacturing a polymer sheet, said method comprising:
melt-processing a polymer into a sheet; and,
disposing a bifunctional surface modifying agent onto a surface of said polymer sheet,
said bifunctional surface modifying agent comprising an anti-blocking segment and a

compatibility segment.
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sai d bifunctional surface nodifying agent conprising

an anti-bl ocki ng segnent and a conpatibility segnent.
wazoowdiaoo4/ 111116 PCT/ US2004/ 017953 19. The Per/osmoo617953

claim 18, wherein said disposing of said bifunctional

surface nodifying agent onto said poI ymer sheet

o, SR PRI bR AR, S Flebean e,
modim‘ﬁgﬁ dnP Bnltoesﬁ@bd]#xﬂér sHBEENira e ﬁ%ﬁfebﬂ%ﬁ b tﬁ@&ﬁl@é@lecttﬁ¢rom the

atl ons e foregoing techni ques .
groupreorsisting of spray eodiBg tedtwiqiics, igmiatsiop lt@}mwm,lgﬁgf ure Coatmg
t.echni que conpri se dIS osi.ng sai d nodi fying agent
technigpes, 43 Pﬁ’"gg;‘ror“? 8ftheaf %éil‘f’ff’él Mi xture of said
nDdlfylng agent and said Iqu|d carrier, projecting

said atom zed m xture to said polyner sheet and
20. volksa lirlbﬁh.@d nfcleindo) Wb@ﬂeﬂl S@H’r $DIRSH CHafiB Enteohal qE COBPHSES

m‘i‘?%?o ‘fa‘“‘s’ﬁ%%é‘ng, éent in H%tc'a% of claim 19,

n tec |que cohprlses i mer si ng
S aatdmPoh /e mikhee bf said moﬂlfblin(glalgdnmﬂrsyid’igqmiicamer
bi functional surface, nodify agen retrieving said

poPipiReHng spid ptomzed miytukeitp ﬁazfi aalygsﬁrég?qtqaﬂdd carrier
f r{p ﬁli}‘fngi%ﬁci \fl\}ﬁl‘ﬁd@;rrﬁ? lf‘%é}mr YR icetR8id %g%tner-@h@etmt hod

claim ereln sai avure coati echni que
conprlses di sposi ng sald bi functional surface
transferrlng

21. b PR R ERim B! Sheln A Grraaiondfomidietamiprs

S UinhA68inBReid  polyifle2hetin@ K R st ARk YATR bifihe@Rinalisirfage
a gravure coating apparatus, and Tenoving said

mOdkarlgla@nt,fromthe surface of said pol ymer sheet. 23.

i Er% S%b(p{mlg,}q%;gﬂe%@anwer ein said polyner conprises

yV| e nethod of claim 18,
V\heasleﬂxltzns@aﬂd aqnmdafrmt Kiongthe egriecet of saitopdlgmer sheet.
hydr ocar bon group conprising a |inear hydrocarbon
chain, a cyclic group, or a conbination of |inear

22. hyﬂﬁé’&éﬁl@@ of ERGNLNS, @Hé’reﬁb’é&id &aﬁﬁ@%@ﬁﬁng’—échxﬁ&& EBRREs,
of claim 18, wherein said conpatibility segment

c odlpp(psg@saai ifjirfctinnalesurface modlfymg agent mto a liquid carrier,
transferring the liquid carrier containing said bifunctional surface modifying agent
onto said polymer sheet using a gravure coating apparatus, and

removing said carrier from the surface of said polymer sheet.
23.  The method of claim 18, wherein said polymer comprises polyvinyl butyral.
24. The method of claim 18, wherein said anti—blbcking segment comprises a
hydrocarbon group comprising a linear hydrocarbon chain, a cyclic group, or a combination

of linear hydrocarbon chains and cyclic groups.

25.  The method of claim 18, wherein said compatibility segment comprises a sulfonate,

sulfate, carboxylate, or phosphate radical.
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sul fate, carboxylate, or phosphate radical. 18 WO
2004/ 111116 PCT/ US2004/ 017953 26. The nethod of claim
wao4mbanei n sai d bi functional surface nodi fyi PQI/E§®04/017953
conpri ses dodecyl benzenesul fonic acid, a sodium or
26. rra"glntemeuhrrd o8 btalmﬂsderrcy:l sishbifumetional suifaceamodifying agent comprises

soce G RPe A S Lo o O A A Tl pevtonc s, or
acmﬂ&h%ﬂgﬁhmégﬁet di sposed t her ebet ween wherein the

pol ynmer sheet has a bifunctional surface nodifying

agent di sposed onto said polyner sheet, said

bi functi onal surface nodifying agent conprising, an

anti-bl ocking segnent, and a conpatibility segnent. 19
27. A laminated safety glass comprising two sheets of glass with an interlayer polymer

sheet disposed therebetween wherein the polymer sheet has a bifunctional surface modifying
agent disposed onto said polymer sheet, said bifunctional surface modifying agent

comprising, an anti-blocking segment, and a compatibility segment.

19



