16 FEB 2604 PRESSURE SENSI Tl VE ADHESI VES FOR USE W TH DATA STORAGE DEVI CES
This invention relates to conputer devices. Mre particularly, this
invention relates to pressure sensitive adhesives (PSA) for uble FRA 2084
conput er devices, and to nethods for preparing cleaner conputer devices,
such as cl eaner data storage devices. Conmputer disk drives are conpl ex
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effective means of lowering unit cost for storage devices. A typical drive may include at
Jeast one component which bears a PSA, e.g., a tape, which is used to hold the housing of
10 the disk drive together.

Demand for increased storage capacity of disk drives has produced product
designs requiring a higher level of concemn for adhesive contamination. New disk drive
technology, such as decreasing flying heights, using magneto-resistive head technology,
and psendo-contact recording, have improved the performance and capacity of disk drive

15 components. Use of this new technology has also left the disk drive more susceptible to
damage from environmental factors. Building drives with contaminated or outgas-prone -
parts can result in stiction/wear and functional problems, including electrical error issues
from thermal asperities.

The cleanliness of PSA materials has been a concern for disk drive engineers.
20 Physical contamination such as dust particles, skin flake, and moisture, along with

possible chemical contamination by the materials used in the PSA, can affect the drive



readi ng heads and cause readi ng problens or disk crashes. Specific ions and

organic tins are particularly harnful to heads and disks. Small |evels of
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Polyacrylate-based PSA's have been used extensively in the components for disk

.drives. A select few are considered useable; none are totally satisfactory. The chemical
byproducts from the initiators used in the initial polymerization of acrylates can be
unacceptable even at relatively low levels in disk drives. The solvents and their

15 impurities used to dissolve and coat polyacrylate PSA's can be a problem if not
thoroughly dried from the finished adhesive coating. Most polyacrylate pressure sensitive
adhesives must be chemicaily cross-linked to provide the necessary performance
characteristics. The chemicals used for, or byproducts produced from, the cross-linking
can be unacceptable or at unacceptable levels. The levels of unreactive monomers and -

20 their impurities in polyacrylate PSA's have been known t6 cause dri\tre failures.

The disk drive industry is resorting to two strategies in order to minimize the
presence of microcontaminants in the environment of the disk drive. The first strategy 15

t0 use one of a variety of cleaning methods in order to remove the microcontaminants



have their advantages and difficulties. However, no cleaning nethod can
renove all contam nants. Cleaning is a percentage renoval process, and it
targets specific 5 contam nants. The higher the initial |evel of

contani nants, the higher the final level of contaminants in thé AEBrlBhed
product. The second strategy used by the disk drive industry is to use
parts and processes that contain or produce fewer contam nants. These nore
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that a lower level of mcrocontamnants is present around the disk drive.
20 Hydr ogenat eshtzhinapisén tiefinishad prasug ene bl ock copol yner or a hydrogenat ed
styrene-el ast oner - st yrene-el astoner bl ock polynmer in conbination with
certain "clean" or TpectRadatpdtery Uses b the digk deise iiflustreisitousepartseuhdiproassses
liquid coating, coated and properly dried on an acceptable substrate. The
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i deal |y sui te e conponent produced in this

manner, has a much |ower total aggregate concentration of {erl al
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10 Specific requirements include low outgassing and low ionic coptamination. For example,

a typical Jimit for outgassed materials may be as low as 2500 nanograms per square
centimeter (ng/cm?); the limit for anions may be a maximum of 800 ng/em?.
Further disclosure on microcontaminants in the disk drive industry can be found in

Peter Mee et al, Management of Disk Drive Component Microcontamination, IDEMA®

15 Insite, Vol. IX, No. 2 (March/Aprii 1997).
1t has been a difficuit challenge for the adhesive industry to meet the requirements

of the disk drive engineers with polyacrylate adhesives. This invention relates to 2
method for preparing a computer device in a manner that a lower level of
microcontaminants is present around the disk drive.

20 Hydrogenated styrene-elastomer-styrene block copolymer or a hydrogenated
styrene-elastomer-styrene-elastomer block poiymer In combination with certain "clean” or
"cleanable” tackifying resins are formulated into a liquid coating, coated and properly

dried on an acceptable substrate. The component, e.g., a tape, label, seal. etc., thus



I n one enbodi ment, the invention conprises an inproved nethod for preparing
a 5 conputer device which includes at |east one conponent bearing a PSA,
the nethod 10 15 conprising applying an i nproved PSA to the PSA bearing
conponent, wherein the inproved PSA conprises: A at |east ondbdfEBalift

hydr ogenat ed styrene-el astoner-styrene bl ock copol yner or a hydrogenated
styrene-el astoner-styrene-el ast oner, bl ock copol yner, and B. at |east one
tacki fyi ng rrEedysedpnidgaibt pated dpmwseiindisk drives The eempenent predutesein thisgnanmet,er
device conprising at |east one conponent containing a PSA conprising: A

at | east onehasfa rudhyldwen®id aggrefhne coficenbhash O Riatetialk cOns dbled hlirrh fID Bl YRET
or a hydrogenated styrene-el astoner-styrene-el astozner bl ock copol yier,
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stretches alt er nalongiembpodiraentothp énvenpion gomprsss apappromed methed toripreneking 2
copol ymer that has the general structure A-B, where Ais a long stretch of

one gopol ymetompiiét dBvice whitloingludes sttledst Ohe ComiPGRAID&ESRR YFEA, thémeltiddd! ock
copolynmer” is a block 4 16 FEB 2004 copol yner that has the general
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when added to a rubber or an el astoner, the
improved PSA compnses:

A at least one of a hydrogenated styrene-elastomer-styrene block copolymer
or a hydrogenated styrcnc—clastomer-styrenc-elastbmer block copolymer,
10 and
B. at Jeast one tackifying resin,
In another embodiment, the invention comprises a computer device comprising at
least one component containing a PSA comprising:
A at least one of a hydrogenated styrene-elastomer-styrene block copolymer
15 or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,
and
B. at least one tackifying resin.
A "block copolymer” is a polymer containing long stretches of two or more
monomeric units linked together by chemical valences in one single chain, such that the
20 long monomeric stretches aliernate with each other. A "diblock copolymer” is a block
copolymer that has the general structure A-B, where A is a long stretch of one copolymer

and B is a long stretch of a second copolymer. A "triblock copolymer” is a block



resulting conposition has the properties of a pressure sensitive adhesive.
"Pressure 5 sensitive adhesives" are permanently and aggressively tacky
(sticky) solids which form inmediate bonds when two parts are brought

t oget her under pressure. For pressure sensitive adhesives, "t@¢kB 280an be
described as the property whereby the adhesive will adhere tenaciously to
any surface with which it cones into contact under |ight pressure. The
strength of tleepdigmer thiad Hashise ganerd struammeh-B-Ac whers Ads plopgsteeh dherce t he
terra 10 pressure sensitive. Tack can be quantified as the force required

to_separ ate anadinceaid B KAl SERES KSxthacBfolicer [ ace shortly after

t hey have bee rapidly"into contact under a |ight |oad of short
duration. Tack can be neasured Py using the AST 2979 . procedure. A
"hydr ocar bon resin# |‘§°kdg'|‘%¢ﬁ“i gﬁﬁ’f?ém%{}%&’he P &g’ ghen ?%ﬂ&‘é'c{jf‘hca
few 15 hundred up to about 6,000 or 8,000, which is obtained or

synt hesi zed f resultisgt dopspobitivn has theropatiésofaquresssrenensitiveadhesiveh "Bressure

petrol eum coal, tar, turpentine, and the |ike. An inproved conputer device
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i dentify 20 oriEmgsdiatyben b‘fﬁ?ﬁﬁ‘éfﬂlpgnﬁf‘mﬁ’ﬁ%“@éﬁ%gﬁ ipﬁ%s.smf‘hzgf:B%%u er
device is preferably a disk drive or other data storage device. 5 16 FEB
2004 The Adhesseusitiiwihasibess ack"umpdeidesaritied as theqopesty wherpby theadhesiveall
about 10, preferably at |east about 40, up to about 90, preferably up to

about 75, wei gafaﬁmm&fa%fbhs@fm anPlifdee SRRONNEE it coRied iMtb che@stundeokight peessure.
preferably at |east about 25, 'up to about 90, preferably up to about 5 60,
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10 pressﬁre sensitive. Tack can be quantified as the force required to separate an adherend
and an adhesive at the interface shortly after they have been brought rapidly into contact
under a light load of short duration. Tack can be measured by using the ASTM D-2979
procedure. |

A "hydrocarbon resin” is a resin in the number molecular weight range of a few

15 hundred up to about 6,000 or 8,000, which is obtained or synthesized from rather basic
hydrocarbonaceous materials such as petroleum, coal, tar, turpentine, and the like.

An improved computer device is prepared by preparing at least one adhesive as
awcﬁbed below and affixing the adhesive 10 at least one component of the computer
device. Preferably, the component is a film, tape or label which is used to seal or identify

20 one or more components of the computer device. The computer dev'i_cc is preferably a

disk drive or other data storage device.



Bl ock Copol yners Any one of the variety of well-known bl ock copol ynmers can
be included within the conposition of this invention, including those
described in sone detail within U S. P. 10 3,239,478 and 3,917,607, both of
whi ch are incorporated herein by reference. These particul ar bl ¢¢KEB 2004
copolynmers typically take on the general configuration A-B-A or A-B-A- B,
wherein each "A" bl ock, which is generally characterized as an end bl ock,
is a thernopl ast The pdhgwiwr bl ock prepared by a pol ynerization of a

nono- al kenyl - arene such as styrene, a-nethyl-styrene, tert-but%/l -b?tyrlene,
and vi nyl -t ol uene: gdﬂgg R invétioR | colpFisesdtiledst atsamt 10, preferably at least
characteristicall ;/I'hlé' entﬁfe?llég&as n]1 d bl ockglfp" are prepared by the

propagation of a polynmer chajin o conj ugat ' %(%ﬁe r
i soprene fr onbmé%emt%bw@@ﬁ%%ﬁ%&c‘w i&%ﬁ@&’?ﬁ@ﬁ@éﬁ%ﬂ‘d&%@% ei't her ©
usi ng sequential nononmer addition or a coupling agent, éhe e ilred bllg)clf
copol ymers, And Besst abeiB-18; Pefeanhly gbleastabedt 25, pp it SLPTELTTY R IR 200K B A
or A-B-A-B are 20 hydrogenated, a saturated md bl ock woul dmgg obéigiqrﬁ[gg.
Such pl ock cgpo ' iR IreRR A pchoeniapeybased andabeitotal, wéight
styregrale- but adi é#é@{éﬁ%%bﬁ?%ﬁ?ggm ymer (SBiSﬂ)g,e styrene-i soprene-styrene
bl ock copolynmer (SI'S), styrene-ethyl ene butyl ene-styrene block copol yner
(SEBS), styr&dBeSYay| ene propyl ene-styrene (SEPS), and-a 6 16 FEB 2004

met hyl st yrene- et hyl ene propyl ene-a-net hyl styrene. A typical nol ecul ar

wei ght for such HBlockCopglwingrsers i s bet ween about 10, 000 and about

500, 000, expressed as nunber average nol ecul ar wei ght The bl ock copol yner

of this invention gy gndWdreyRRGY ofiwalldekwnDlakpmpylyerers earchesnchded

m nim zes The presence of double or triple bonds in potentially outgassed

materials that could.result..i. e B3h Some deiterithiin RGS.BNn
t he conputer \?P’E’Bo‘%é%%# Stlg‘.’é@%zlhmgfgl y%ér%gﬁrﬁkcan Tnterfere

10 3,239,478 and 3,917,607, both of which are incorporated herein by reference. These

particular block copolymers typicaily take on the general configuration A-B-A or A-B-A-
B, wherein each "A" block, which is generally characterized as an end block, is a
thermoplastic polymer block prepared by a polymerization of 2 mono-atkenyl-arene such
as styrene, a-methyl-styrene, tert-butyl-styrene, and vinyl-toluene.

15 The elastomer "B" blocks, which are charactenistically identified as "mid blocks,”
are prepared by the propaga;tion of a polymer chain of a conjugated diene such as
butadiene or isoprene from the end of the end block already synthesized. Then either
using sequential monomer addition or a coupling agent, the desired block copolymers, A-
B-A or A-B-A-B, are generated. If the biock copolymers, A-B-A or A-B-A-B are

20 hydrogenated, a saturated mid block would be obtained. Such block_ copolymers, which

are prepared by known procedures, include styrene-butadiene-styrene block copolymer
(SBS), styrene-isoprene-styrene block copolymer (S18), styrene-ethylene butylene-styrene

block copolymer (SEBS), styrene-ethylene propylene-styrene (SEPS), and a-



with the recording, storage or reading of data in a conputer data storage
devi ce. The hydrogenated bl ock copolyner is preferably a bl ock copol yner of
30 polystyrene and a pol ydi ene, the polydiene typically selected fromthe
group consisting of pol ybutadi ene and pol yi soprene, wherein thelb FEB 2004
unsaturated m d bl ock of either polybutadiene or polyisoprene is

hydr ogenated to yield a saturated md bl ogk. The rait ]

t he hydr ogenat@ﬂty}m%ﬂl@%ﬁ@d Wow&getaﬁgxeg}yﬁgg{i ﬁ?‘ei%cg 81 EL R BeRSH 16 such
pol y(et hyl ene- propyl ene), pol yethyl ene-butyl ene), or both. 15 Mre
preferably, t hzop}k 9&;50191%@ ¥ Befas e Bbduhil§,000wedebom OGS0 eXpretsy f én BBy’

bl ocks and' hydrogenat ed pol ybut adi ene and/ or hydrogenat ed pol yi soprene m d
bl ocks. Such bl ock coPonners are also disclosed in U S. P. 4,136, 699;
4,361, 672; 4, 4BETERSOEguRNWEERS. ang 5 459,193, all incorporated herein by
reference, and in KL TON{) Thernoplastic Rubbers published by Sh

|l
Cheni cal Conpany. 20 Most priefisedbdopplyintes dbitos knveopen ?r?é?)’%&méfﬁﬁﬁﬂ%}&ks of
styrene whose nunber average nol ecular weight is in the range of 10,000 to

30, 000, and the m.d bl ogk,i . . < ubeloy SR bRes havi ng a
nunber 2aver agecml‘é‘ﬁfﬂ‘;ﬁy%gaﬁ%]%gﬁégg%{s m%g%gg‘gcg%fggch hydrggenat ed bl ock
copol yners are known as styrene-ethyl ene‘-lgjrop%l.en 7 16 FE 2%04- Styrene
(SEPS) copol ynpesnigicoutphsek maipel s cewgrgs P A oA 218 T rom
the Shell Chem cal Conpany under the trademark KRATON(r) G The KRATON(r)
G hydr ogenat ed, bl Acks 6o HeRbmphRY 8cdcatumysmeatse Sagk polymeszapap cHePYFEeT
(Wn) of about I35,000 to about 300, 000, as neasured by gel perneation 5

S e e P T e
TN G0, o ST SR VAL TR IR )
avall a}b(l) © polystyrene and 2 polydiene, the polydiene typically selected from the group consisting of
polybutadiene and polyisoprene, wherein the unsaturated mid block of either
polybutadiepe or polyisoprene is hydrogenated 10 yield 2 saturated mid block. The
sanurated md block of the hydrogenated block copolymer has the sgucture of
poly(ethy]ene-propyl'ene), pbly(elhylcne-bury]enc), or both.
15 More preferably, the block copolymers of thi.s invenlion comprise styreve end
blocks and” hydrogenated polybumadiene and/or hydrogenated polyisoprene mid blocks.
Such block copolymers are also disclosed in U.S.P. 4,136,699; 4,361,672; 4,460,364;
4,714.749: and 5,459,193, all incorporated herein by reference, z0d in KRATON®
Thermonlastic Rubbers publisbed by Shell Chemical Company.
20 Most preferably, tbe block copolymer bas end blocks of styrene whose pumber
average molecular weight is in the range of 10,000 to0 3‘0,000, and the mid block is 2 block

of hydrogenated polyisoprene having a number average molecular weight of about

125,000. Such hydrogenated block copolymers are known 35-s}frene-emylcne-propylcne-



from Shell Chem cal Conpany. 10 In one enbodi nent of the invention, the
bl ock copolynmer is a "clean block copolyner”. A clean block copol yner
contains no nore than about 200, preferably |less than about E118@r re
preferably | ess than about 50, ng/cnR of brom de, chloride, ]f ?“ﬁ@
nitrate, nitrite, phosphate and sulfate ani ons conbined, and | ess than

about 200, a I out
50, ngome SRR (SRTSH bREPmERT SuEh Bk o R e BTy P e i 2
Revision 2.1 (descrl bed later). Additi onal I n bl ock copolyner, in
conbi nat i on Sketl ﬂ@ﬁﬁ@&ﬂ@ﬁ%‘h’ﬁ@ $rdB¢ Fpdgmark d@@i@% -ess than 1500 ng/ cn?
as neasured by Modified IDEMA M 1-98 (described Ilater). In another

enmbodi ment of t heThe KRATION® G hpdropanrkedbipok yopilymers haleh pembbt avedgebl ock
copol ymer." A cl eanabl e bl ock copolyner contains nore out gassabl e

contam nant g, ﬁﬁﬂaﬁ\‘iﬂzigﬁﬁﬁ,ﬁg?aﬁ’&ﬁ%%ﬂﬁ't@%@oxﬁ'%ﬁ‘m@o&% (Ejal?ﬁncatlon

out gassabl e ‘contam na ani ons can be substantially rem)ve t hr ough

removal means, such that the levels of th assabl_ e

cont ani nant ShEematasmehy (GPE)- ngﬁ%miﬁlﬁﬁﬁﬁ g‘éﬂ Slgjl’?ftslipfffiréedr—%% 2%
copol ymer. Such renoval neans can conprise extrene hi gh tenperature drying,
spray dryi iRATON®G] SOeKRATON®G U652, KRAFON®G1654, BRATOMN® Gi¢57.,FRod
practical reasons, aqueous cleaning is The preferred neans for ion

removal . Tacky NrRsnERsi 73 15: T@&E%Baq]dwm%%r "R irftkinsatioR WATKRATON® G esi ns

t hat associ ate predom nant eI astomeric block or md block and
are substanti al l npat bI b ese
mi d bl ook adRelEPEiSiH 5?’8??41‘9 : forpdiegives and peals %l%%""ﬁﬁ%t
bet ween about 100 and about 200 or nore parts by wei ght of the nid bl ock
associ ati ng fremsiheil{Thewieal flompanyi | m when the particul ar mid bl ock
associating resin is conbined with

10 In one embodiment of the invention, the block copolymer is a "clean biock

copolymér". A clean block copolymer contains no more than about 200, preferably less
than about 100, more preferably less than about 50, ng/cm? of bromide, chloride, fluoride,
nitrate, nitrite, phosphate and sulfate anions combined, and less than about 200,
preferably less than about 100, more preferably less than about 30, ng/cm? of ammonijum,
15 as measured by Modified EPA Method 300.0 Revision 2.1 (described later).
Additionally, a clean block copolymer, in combination with the tackifying resin(s),
outgasses less than 1500 ng/cm? as measured by Modified IDEMA M11-98 (described
later).
In another embodiment of the invention, the block copolymer is a "cleanable
20 block copolymer.” A cleanable block copolymer contains more outgassable contaminants
and anions than does a clean block copolymer, but the outgassable contaminants and
anions can be substantially removed, through removal means, such that the levels of the

remaining outgassable contaminants and anions are no greater than for a clean block



10 100 parts of the md block of the block copolynmer and cast from sol ution
i n toluene. In one enbodi nent of this invention, the tackifying resins
usable in this invention nmust be "clean". A "clean tackifying resiny
contains no nore than about 200, preferably |ess than about hbﬁEBm@Fe
preferably | ess than about 50, ng/cnR2 of brom de, chloride, fluoride,
nitrate, nitrite, phosphate and sul fate anions conbined, and |ess_than
about 200, 15¢¢d1BeR Buh ranoval hfeansdmutoniBide exmeme pigbftempirryire &y RS, FRfAY
about 50, ng/cnR of ammonium as neasured by Modified EPA Met hod 300.0
Revision 2.1 (describhed._l . dj\% ' I X gnﬁ,%n. Horekdctivaligasofsi n, in
conbi nati on %ﬁ&‘g%‘-l%aéﬁé”?%‘%’oﬁ ymet%ls , ’uc%fg’caos'gcés | ess than 1500 gg’/cmz
as nmeasured by Mdified | DEMA ML1. 98 édei,cr.i bed Iaqt]er). | n anot her

enbodi ment  of aqueeus alearpg dibe PrrieTedIRFANSIINIPOPLERVY s a "cl eanabl e 20
tackifying resin.” A cleanable tackifying resin contains nore outgassable
contam nants and Jntckififing Rasingloes a cl ean tackifying resin, but the
contam nants can be substantially renoved, through renoval neans, such

that the |evels of eilil AiksdURUIRRHioh A6 et il aREchile pledbmiranilg wilhabe

tacki fying resin. means can conprise extreme high 9 16 FEB 2E

4 t t dryi ng, d , . ' I ' :
Coo” oF sani n. Simimee ik anma el b anes SRCaR R Tk b aRlo g

means for ion renoval. Exanples of tackifying resins that may be useful in
thi's i nventi orndbidcke.e Thesemill pirckassasiating resins ase Fempatible with dhiopk i that
esters, such as glycerol and 5 pentaerythritol esters of hydrogenated

rosins and of Jahghly.3teftiol dnd 8okIRDRE mcé patsShyeighobfithy dtid bloek asivolating
synt heti c pol yterpenes, terpene-olefin copolyners, terpene-phenols, tall

oil rosin, synt he%i“g‘ﬁsﬁge%ﬁ%ggﬁ%%eocﬁgﬂ}’ﬁlﬂ%@&”m%ﬁm%ﬁgcd with

alicyclic hydfFd8 : . SINs,  ar oma contarning resins,
e i WG b b S ooy
2-met hyl - 2-butene, or m xtures thereof. O her exanples of tackifying resins
are In one embodiment of this invention, the tackifying resins usable in this invention
must be "clean”. A "clean tackifying resin” contains no more than about 200, preferably
less than about 100, more preferably less than about 50, ng/cm? of bromide, chloride,
fluoride, nitrate, nitrite, phosphate and sulfate anions combined, and less than about 200,
15 preferably less than about 100, more preferably less than about 50, ng/em? of ammonium,
as measured by Modified EPA Method 300.0 Revision 2.1 (described later). Additionally,
a clean tackifying resin, in combination with the block copolymer(s), outgasses less than
1500 ng/cm? as measured by Modified IDEMA M11-98 (described later).
In another embodiment of the invention, the tackifying resin is a "cleanable
20 tackifying resin." A cleanable tackifying resin contains more outgassable contaminants
and anjons than does 2 clean tackifying resin, but the contaminants can be substantially

removed, through removal means, such that the levels of remaining contaminants are no

greater than for a clean tackifying resin. Such removal means can comprise extreme high



disclosed in U S.P. 4,361,663 and 4, 399, 249, both incorporated herein by

reference, and in U S P. 4,136,699; 4,361,672; 4,714,749; and 5, 459, 193.

The preferred tackifying resin of this invention is of the typ as
Teattodus

"hydrocarbon resins". A good description of hydrocarbon resins ound
in Kirk- 15 G hmer, Encycl opedia of Chem cal Technol ogy, Second Edition,
Vol . 11, Intersciencg,. New York, 1966, pg. 242. Many of the so-called

hydr ocar bon!ePEETatare d0¥iRg, Iy dryings sgyeons Fleanipgaspheant cleanipgms GQRstleaning.. e. |
polymers with (repeating) isoprene (C5H8) or ClOH16 units. These polyners
can be nat uFed practicay reabmts| aqueods claanibieisC tRGPrafeRes meahsor i6H fehdvar, pol yners,
etc.), since isoprene is an olefin which can be copolynerized with 20 ot her

ol ef i ns. TerpeneE%f;fgggf&E gm%c%ogﬁ%gﬁéhﬁgmﬁgg&?m% ful in

form ng the aromatic'containing-résin co i on can
be prepared from any nongner containing substantial aromatic qualities and

a pol yrmer i zBYYBYqrisesters at maingr diygregeyaied msiressigrp,) wich o ghyoon] andomati ¢ 10 16

FEB 2604 nononers include: styrenic nononers, e.g., styrene,

a- med hyl st ypemsaerythrirollestessl aféiydrogenaed fosinssind o Reghly Stabiliaéd/roRitkydstes ¥f ene,
chl orostyrene, etc.; indene nononers including 1ndene, nethyl indene and

others. Ali e &%H;?r | I and nthetic. terpenes
whi ch cont aﬁﬁﬁ%&éﬁ i ’cs?g@gﬁcef%lp{cgl?éng%é %’g%?if S 3?@&&?(&‘8&’ %’(fffg’egﬂgt can
5 additionagéy_fonlain a variety gf substantjal aromatic ring substituents.
Aliphatic t 2UQiksasin, syntheticsapiated, hydraeasben resiss, sich as saturaedralisyclin r eam
containing sufficient aliphatic nononmers such that the resulting resin
exhi bi ts al hydratarbons; hlefinictresins aramsaticlontriting tesiris; pldid]-akishpdrvesing) epinehe

al i phati c unsaturated nononers such as 1, 3-butadiene, cis-I, 3-pentadiene,

trans-1, 3- pRiRimdppitae fesiiR! R¥penk-phehdlicadiifd Gnd %oégrﬁ%k%kﬁ & Bfih,g-ﬁ;% tadiene
cycl opent adi ene, di cycl opent adi ene, terpene nono , terpene phe 0P|c

resigs and glDgt s XGedl oPHRRes BOMH | Gink S UL St 511
disclosed in U.S.P. 4,361,663 and 4,399,249, both incorporated herein by reference, and
in U.S.P. 4,136,699; 4,361,672; 4,714,749; and 5,459,193,
The preferred tackifying resin of this invention is of the type known as
"hydrocarbon resins”. A good description of hydrocarbon resins can be found in Kirk-

15 Othmer, Encyclopedia of Chemical Technology, Second Editim;, Vol. 11, Interscience,
New York, 1966, pg. 242. Many of the so-called hydrocarbon resins commercially
availabie today are terpene resins, i.e., polymers with (repeating) isoprene (C;Hy) or
CioH)¢ units. These polymers can be natural or synthetic and can be copolymers
(including terpolymers, etc.), since isoprene is an olefin which can be copolymerized with

20 other olefins. Terpene-phenols are also produced.

Aromatic monomers useful in forming the aromatic containing resin compositions

of this invention can be prepared from any monomer containing substantial aromatic

qualities and a polymerizable unsaturated group. Typical examples of such aromatic

10



and sufficient aliphatic nononers to produce a resin having both aliphatic
and aromatic character: The article by Davis, "The Chemistry of CS
Resins," discusses synthetic C5 resin technology. The preferred tackﬂfyi ng
agents are hydrogenated CS to C,, resins, 15 preferably a C9 ré&8iRB 0t
Represent ati ve exanpl es of useful aliphatic resins include hydrogenated
synthetic C9 resins, synthetic branched and unbranched CS resins and

m xtures ther gaf o elRENIEHE SyRidh HoRSRER| €8, efyréie) Bubebylspedsie! yingbtohesnens
i nclude styrenated terpene resins, styrenated CS resins or mxtures

thereof. 20 Preferably, the.tackifying resin is deriv : :

pol yneri zati ofpethoyy Sﬁ%ﬂ"lﬂoﬁm g'd'ﬁi %Wr%ﬁrgﬁ%ﬁ%i%]re ? tf/a?rgdgg%’gto%GPglésdn %I'EJ %‘8&5

(wherein the hydrocarbon nononmer has about 5 or about 9 carbon atons). .

Such hydr ocar bmene, esitmd indeae hndjhthers. sAliphasc mangmersHE Syriealln mﬂﬁ&f’émﬁiﬁm‘"

wei ght, non-polar resins and are suggested for use in 11 1S FEB 2004 _

pl astics, adh&%#eﬁ%wmaéohmﬁcé SRPE dictolRill srasylopentyl shiragrdatrowps thiticami zes
0

t he presence doubl e or triple bonds in potentially outgassed materials

that cpuld resyl.t in those outgas .ar . on the
conput®r devi GEA’EE‘?PBBWQH%%'?E'% °§§1%y" aflfazéé |§%8§J§%g%?§e?%fe with the
recording; storage or reading of data in a conputer 5.dat? gtoraqe devi ce.
More preferably, tb?élpba%malewgmgg resis gap be mads bY PPLARTHAPE & F9eQFTRYT SeRIFG 8
wei ght nonpol ar hydrocarbon resin comercially avail abl e under the
trademar k REGALRERNE lipHatie Monemett sesh that drepesultingiresivbsthilptsediphatid y, t he
tackifying resin is at |east one of REGALREZ(r) 1018, REGALREZ 1085,
REGALREZ(r) 109 : st | irite@ mdnbingrs such
cgﬁgggﬂgﬁ%k%gge D0 coIPORERdiphabe uBdirsie

i nvention can her conmponents Known in

=

as 1,3-butadiene, cis-1,3-pentadiene, trans-1,3-pentadiene, 2-methyl-1,3-butadiene, 2-

10 methyl-2-butene, cyclopentadiene, dicyclopentadi-cnc, terpene monomer, terpene phenolic
resins and others. Mixed aliphatic aromatic resins contain sufficient aromatic monomers
and sufficient aliphatic monomers to produce a resin having both alipbatic and aromatic
character. The article by Davis, "Timc Chemistry of Cs Resins," discusses synthetic Cs
resin technology. The preferred tackifying agents are hydrogenated C; to Cy; resins,

15 preferably a C, resin.

Representative examples of useful aliphatic resins include hydrogenated synthetic
C, resins, synthetic branched and unbranched C; resins and mixtures thereof.
Representative examples of aromatic tackifying resins include styrenated terpene Tesins,
styrenated C, resins or mixtures thereof.

20 Preferably, the tackifying resin is derived by the polymerization and
hydrogenation of purerrnontumer hydrocarbon feed stocks (wherein the hydrocarbon
monomer has ab;:nn 5 or 2bout 9 carbon atoms). Such hydrocarbon resins are highly

stable, light colorci low molecular weight, non-polar resins and are suggested for use in

11



art. These conponents can include plasticizing oils, resin nodifiers, and
antioxidants. A "plasticizing oil", also known as an extending oil, is an
organi ¢ conpound 15 -added to a high polynmer both to facilitate b&éE&& ing
and to increase the flexibility and toughness of the final product by
internal nodification (solvation) of the polymer nolecule. The latter is

hel d t oget her, by segondary val en ; ticl 'qg-:gjjgc

some of thes%la#clsha‘%ﬁ‘s'ﬁ’g?%tfnr%’ %elg*apl%o%g g&fi{]}%gr Hh'gﬁo(?se@tﬁus al |%{g& r\a;%rﬁr%tnt
of the polynmer chain_squfnts. Anong the nore inportant %Iastiaiz'ng oils
are nonvol at of doubdle errtale tonds i petentially quigassas matggals dhat gou dé‘?ﬁj’.l‘,mb“ﬁs al ate,
adi pate, and sebacale esters, polyols, such as ethylene glycol and its

derivatives, ofifg hﬁé@ﬁu\ékeﬁmmmwmﬁ@sw codhputeralevice coperemyt Swakal
conponent s ten§ to be "dirty" in that they contain undesirable ions and/or

contribute to putagassing f.r . . I_OX] ' ririaguliak :
harmt ul 12 18oRBsREa An bRk e igd i 6RRL Br feAaRR o 0t iR ORPUE, |
current preferred enbodi ments of the invention do not include these

opti dnal conpatasterage dgyigBver, the invention contenpl ates use of these
ingredients at |evels wherein the PSA containing these ingredients
contains no nore N pedferably? Gtk tagkiBfiny mebinyofltids nvention sHowtmdlecylarweights
preferably | ess than about 50, ng/cnR2 of brom de, chloride, fluoride,

nitrate, nitri X ' derf&rfl REGALREZ®
about 200, prng%é?lgbw%tnﬁﬁ%ﬁ%gg%%@a%g‘%}?}o&?éﬁg%g?gbItg | ess than about
50, ng/cn of ammpni um_ as neasured b dified A Met.hod tgoaostg I si on
2.1 (descri bdepm Hegnies Ingarperatsda ost pieferpoly. he IMEJENBRLS FLEE PRAN 1500
ng/ cn2 as neasured by Mdified | DEMA ML1-98 (described .10 |ater). Method
of Forming tREGSBEREZ® FBA, REGALREZENYBS REGA R4 B11884 prbREGAIFF{Her s

and tackifying resins can be fornmed by technol ogies well known in the art,
suchjgs the tigggnol ogi es di scl osed

Optional Components

The PSA's of this invention can optionaily inciude other components known in the
art. These components can include plasticizing oils, resin modifiers, and antioxidants.
A "plasticizing 0il", also known as an extending oil, is an organic compound
15 added to a high polymer both to facilitate processing and to increase the flexibility and
toughness of the final product by internal modification (solvation) of the polymer
molecule. The latter is held together by secondary valence bonds; the plasticizing oil
replaces some of these with plasticizing oil-to-polymer bonds, thus aiding movement of
the polymer chain segments. Among the more important plasticizing oils are nonvolatile
20 organic liquids and low-melting solids, e.g., phthalate, adipate, and sebacate esters,
polyols, such as ethylene glycol and its derivatives, tricresyl phosphate, castor oil, etc.
These optional components tend to be "dirty” in that they contain undesirable ions

and/or contribute 1o outgassing from the PSA. Antioxidants in particular can be harmful

12



in U S P. 4,361,672. Exanples of suitable nethods for formng PSA s

i nclude, inter alia: 15 (i) conpounding on a hot two-roll mll; (ii)

nmelting the bl ock copolyner and the tackifying resin and m xing._t |t ed
s i5ek g7

conponents until honogeneous; (iii) other nethods enployed in stic
and el astoner industries, such as high shear intensive mxing, twin screw
extrusi on or tandem extrusion techniques; and (iv) dissolving the m xtures

n suitable g QAanlcediloemsR ahve bysten! Therefre ahel clrepitpreferredRinhed gt of e
u

form 20 horméene S solutions that are then coated on a substrate (e.g., on

a filmbacking) hefaore 1the . salvent..i g imvestipoundi ng
(any of net hdaeenponp P,no‘a"b‘gb‘g?a?es?e ﬂB‘f'mga] ?é’@gglé %%%\g?&r%nt of this

i nvention. The heat fromthese nmethods can degrade,t co t f the
PSA, 13 16 FEBniafplatesheeohthese i;mrtdagﬂ%‘rlé"#ét“gﬁe&? ‘ht"ﬁ%f" E%Engﬁ;pﬁo{éetﬁ%élgal ly
outgas fromthe PSA. However, the invention contenplates use of these

met hods pr ov:\i/ggg fghgtcohﬁ&srn%&ﬁbfcim oAt 200,qasferdly Jlesshan pbept 1880M8%/ cne as
measur ed by [ PI ed IDEMA M 1-98 (described later). Preferably, the PSA

of this invention.is, forned i Y| EhidrifeCAudridel nitthtd, ahtite,
or ganix sol Vdﬁﬁ%@%}kkﬁﬁ%?‘g"%é@f%@?&%gﬂg’é’tgﬂg%’us a0l utions that are then
coated on the conponent for the conputer Vi ce bef orgat |
evapor at ed. Pplefsphaibind sulfateeanionsiombiesids a’é‘gﬁfﬁ%ﬁﬁ“&&ﬁ@g t B%g%ﬁ:%lﬁ%k ﬂ{rfag re

preferably at |east about 20, nost preferably at_|east about 30, u$ ]go
preferably abgutu $60, midre praferabrlad thanigbouo 50 mpikmbef ammeag, 23 EAHS 4bYp to
about 50, weight percent solids based on the total weight of the 10

OO, Sl ARk PEIA A APINED RSS2 Deadsaasdd ler) Yeddti oy coioblaySey

and the tacki n. Additionally, the organic solveéent nust be

sel ected such that substantially all of the VEtdd TRMASMe YBqaedceiBled r om
the PSA. " Sub@t%ﬁ’éslc&]els%/m&?bg@néﬁ’é’ %W%ér'i'{ﬂdlr)%%crs tdo r emoval 015( t he

sol vent such that the residual |evels of solvent are | ess than about 5% of
10 later).

Method of Forming the PSA

The PSA compositions of hydrogenated block copolymers and tackifying resins
can be formed by technologies well known in the art, such as the technologies disclosed
in U.S.P. 4,361,672. Examples of suitable methods for forming PSA's include, inter alia:

15 (i) compounding on a hot two-roll mill; (i) melting the block copolymer and the
tackifying resin and mixing the melted components until homogeneous; (iii) other
methods employed in the plastic and elastomer industries, such as high shear intensive
mixing, twin screw extrusion or tandem extrusion techniques; and (iv) dissolving the
mixtures in suitable organic solvents such as toluene and hepme, taking care 10 form

20 homogeneous solutions that are then coated on a substrate {e.g., on 2 film backing) before
the solvent is evaporated.

Hot-melt compounding (any of methods i-iij, above) is not a favored embodiment

of this invention. The heat from these methods can degrade the components of the PSA,
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15 the total outgassed materials per Mdified |IDEMA M 1-98 (described
|ater). Preferred organic solvents include toluene, cyclohexane and

hept ane, nore preferably toluene. The solvent can be evaporated16¢€€hmﬁe
PSA by any techni que known in the art, such as vacuum drying or,

preferably, exposure to hot air in a drying oven. The tenperature of the
hot air nust be maintained bel ow the autoignition point of the solvent., 20
The appr opr itherebylcrgatmg morrinatepiakthat eandesiadiyontges dfiom heddiA at Howgverniben
the PSA is applied and the process tine available for drying. For exanple,

when using nsalidhichRmpaePidesiiMBess mahaisproatye tiae thefresulit@POAl citgassesr om
Du Pont), the preferred hot air tenperature for evaporating toluene from

the PSA of this.in ign_is. about 250, F .t REB; % OF for
a drying v e S 38%et & B Mol e thEM AN 430G IEE8, T 5
OF for a drying tinme of 3 mnutes. The practical upper limt on drying time
is deternined frbeferailyabePSAnvidhisuventionts formed by dinsalvirgiths Sairtiees Bn
rate. A hallmark of the PSA of this invention is that the PSA outgasses

| ess st han 158fabjeor waéﬁwdcﬁfg&a}@moﬁa%m%em@mﬁam that &8 shédwwateB0,
ng/ cn2 as nmeasured by Modified |IDEMA ML1-98 (described |ater). Another
hal | mark of thg PSA of this.inyentj I . % I n
about 200 ngPen¥ CF P%%Q he SRy 'llcgg?%% h%rg%c&!e’,pg?ﬁ?@ e{gg, nl!r%}?cll't gl’%?crﬁﬁ]?,
phosphate and sul fate ani ons conbined, and | ess _than about 0 ng/cnR of
ammoni um  asthessslutanssontam ajdenst kot Hhmpke e ?’deﬁéﬂ’%‘}‘éﬁ’ ‘Z’.O?t
(described later). The follow ng specific exanples will nore precisely
descri be t heprefershly iaoleasintout Hpop 10 hreferablyabont8), mars prefé¢rablyrupfteabeut 60n
practicing the sane, as well as the inprovenents and advantages realized
thereby. Theggexarpl ECatifue 0,006k dnk SOIRtsALEDh e tPRbREigBNbHhand
shal | not beﬁgognstrue Fg I?m’t the g%:g%cécgf the subject 15 matgtﬁer of the
[ nvem i on.

solution.

Suitable organic solvents must be inert to the block copolymer and the tackifying
resin. Additionally, the organic solvent must be selected such that substantially all of the
solvent can be evaporated from the PSA. "Substantially all of the solvent" refers to
removal of the solvent such that the residual levels of solvent are less than about 5% of
15 the total outgassed matenals per Modified IDEMA M11-98 (described later). Preferred

organic solvents include toluene, cyclohexane and h‘cptanc, more preférably toluene.

The solvent can be evaporated from the PSA by any technique known in the art,
such as vacuum drying or, preferably, exposure to hot air in a drying oven. The
temperature of the hot air must be maintained below the autoignition point of the solvent.

20 The appropriate drying conditions are dependent on the substrate io which the PSA is
applied and the process time available for drying. For example, when using a substrate
comprising a Type S polyester film (available from Du Pont), the preferred hot air

temperature for evaporating toluene from the PSA of this invention is about 250 °F to
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EXAMPLES Examle | - Measurenent of out gassed Materials Qutgassed

materials are neasured using the | DEMA ML1-98 Dynam c. (5/28/99DRAFT)

Headspace Qutgas Procedure (incorporated by reference) with the 1_2&]) (B 2004

foll owi ng nethod details or exceptions (Mdified IDEVA M 1-98). E

per mmnent and expendabl e equi pnment (Section 2) consists of a: (a) Type 303

stainless steel cylindrical chanber wth approxi mate infernal %éignlgﬁg)si ons:
S

1.25 inches ulaRB50YF Jorkbdiyingtime phi2 th Aminetes, Meyp PofpRPbioabogt abopl |
thermal desorption tubes 15 16 FEB 2064 packed with the follow ng sorbent:
bed A= 100 nil) Lgr.ans ResnBs rafiidal UgperNBniCan dotngpPmB)s ()
Hew ett-Pac&#éizﬁg%d@%géfn%1.ograph/ 973 Mass Spectroneter; (d)
Perkin El mer'' ATD-400 Autong Ther mal or ptd LEe . Reztek4
XT11-5 gas cldcwrmméﬁ@ﬁhﬁ’éél"@&&?e FRURBEN 51 ﬁiﬁ%ﬁkgggﬁ:%?&%?‘éexeadecane
(Fisher 5 Scientific' pn# 03035) in dichloronethane e l?}éEd a? e terlgab
standard for seni -a HalafirktoftheoPSA Ththismnpitionds thas the QMBS ISTS ’
(Section 3) is conducted as follows.. The thermal desorption tubes are

condi ti oned at sotﬁal? 0. 68 SrefREBI9Ndsithih 50 lp@scnras méasured by ddodified t he
sanpl és are &r%fgéglﬁﬁgt e garfplg gfjt gasgi ng chanbers. The sanple 10 chanber

flowrate is set at a Xi e O mlliliters per mnute (mM/mn.) using
99. 99% nitrodmwylwé?ﬁﬁg%@% “chanber is continuously heated at 85 C
The desorber is programmed to desorb at 320 C for L N S . I Nn.
The cold trap is Apothathallggricofig PSAseSithis anvantigs s %f’t%?l&‘?%a‘;%o“f'g Flggrr%]méf 8
m nutes, and valve and line tenperatures set at 200C. The outlet split is

set at 54 nl/fgqn za@ﬂ%/%‘“&f&o&ﬁad,Ehlroﬁﬁé,d]dosidiﬁlimrIﬁﬂﬁtm}asyhal‘?)?liq ¥ gas
chromatograph flow rate is approximately 1 m/mn. Sem-quantitation is

acconpl i shed by i Nl eGLi N0 aRq WsEidh b&it 200 hefn? O afiiagimaas measured by

10 Modified EPA Method 300.0 Revision 2.1 (described Iater).

The following specific examples will more precisely describe the invention and
teach the procedures presently preferred in practicing the same, as well as the
improvements and advantages realized thereby. These examples are provided for
illustration purposes only and shall not be construed to limit the scope of the subject

15 matter of the invention.

EXAMPLES
Example ] - Measurement of Outgassed Materials
Outgassed materials are measured using the IDEMA M11-98 Dynamic
(5/28/99DRAFT) Headspace Outgas Procedure (incorporated by reference) with the
20 following method details or exceptions (Modified IDEMA M1 1-98)..
The permanent and expendable equipment (Section 2) consists of a: (2) Type 303
stainless steel cylindrical chamber with approximate internal dimensions: 1.25 inches

deep by 2.25 inches in diameter; (b) Supelco’ stainless steel thermat desorption tubes

15



per mcroliter dichloronethane solution of n-hexadecane into a heated
sanpl e chanber via an in-line injection port and outgassing onto
recondi ti oned thermal desorption tubes for 185 mnutes at 85 E. gQﬁg
response factor is calculated by averagi ng the peak area of 20 ﬁﬁ t al
I'on chromatogram for at |east 6 replicates. The anmpbunt of target conpound

or conpounds is calculated (Section 4) by dividing the t . ion nt for
the peak of pdeked withdke @@Wfb?mb}éﬁ%ﬁﬂgg HH@IE%ES E&?@fﬁaﬁ’e 323 rd
response factor and nultiplying by 1,000 nanogranms. The total 16 16 FEB
2004  out gasmly CirberaaB(cy Hesvlete Paclairdied 90 Gas ithegmarograph{ #2873 Mpss20 2
peaks. The finall result is expressed as nanograns per square centineter

where the s | e area. j ' hSHHatk D & héyn®a DisoR@bh Unitdley of a
film sanpl e.aggﬁg’to s&%’ @}’%‘E@%@%ﬁ%‘épgﬁa&, Bel | ef ont eﬂ,?ﬂPA 16823=0048
USA. (2) Hewl ett-Packard Conpany, emi cal _An S| u 2 4l e
Road, W mi nBegak’ Eﬁlgiﬁ%shm%om% C‘%Pnfﬁ@z‘géﬁ# i@%%?%%ﬁ%ﬁ%ﬁf’%l
Mai n Avenue, Norwal k, CT 06859- 0010 USA. 10 (4) Reztek Corporation, 110
Bennegy G r cl ScieBefidpast0303 $An tdidoniSthane emploged a5 sxtgmabgandasd & semirdermar k
of Reztek Corporation. (6) Fisher Scientific, 711 Forbes Avenue,

Pi tt sbur gh, E@}m]( 19- 4785 USA Exanple 2 - Measurenen-Lof -lons lon analysis
is performed?on an extracted sanple by ion chronatography 15 fol | owi ng EPA

Todi 11 ed i 1 Tabl o ThecHBBISEDLEIRATRaPRB S ot By eraiS B IARER) B
met hod, a small volume (typically 2 to 3 n13 °8ffora8 ;zianrmtlef Ii)gsoi r%;[o;]%lu(;%gc
into an ion cheroahdesgrion tubks @re conditioned at 32 . P
installed and the samples are placed in the sample outgassing chambers. The sample
10 chamber flow rate is set at approximately 50 milliliters per minute (ml/min.) using
99.99% nitrogen gas. The oulgassing chamber is continuously heated at 85 °C. The
desorber is programmed to desorb at 320 °C for 8 minutes at 50 ml/min. The cold trap is
set at -30 °C and desorbed at 350 °C, with a hold time of 8 minutes, and valve and line
temperatures set at 200°C. The outlet split is set at 54 ml/min. The sample split ratio is
15 approximately 49:1. The gas chromatograph flow rate is approximately 1 ml/min.
Semi-quantitation is accomplished by injecting 5 microliters of a 200 nanogram
per microliter dichioromethane solution of n-hexadecane into a heated sample chamber
via an in-line injectiop port and outgassing onto reconditioned thermal desorption tubes
for 185 minutes at 85 °C. The response factor is calculated by averaging the peak area of
20 the total jon chromatogram for at ieast 6 repiicates.
'i'he amount of target compound or compounds is calculated (Section 4) by

dividing the total jon count for the peak of the target compound or compounds by the

external standard response factor and multiplying by 1,000 nanograms. The total
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lons of interest are separated and neasured, using a system conprised of a
guard colum, analytical columm, suppressor device, and conductivity
detector. 20 The specific details of the nethod are as follows. The ion
chromat agr aph system consists of a Di onex DX500 |on Chronat ogr aghfEaiilpped
wi th EDA0 el ectrochem cal detector, GP40 gradi ent punp, and AS40 auto
sanpler, all equipnent available from Di onex Corporation. The sa]rﬁg fgﬂa@
extraction is_prepar 15 00e il Aincd By SHE te esp 20% Apeaksa one
si de) by usi n‘@'ﬂﬁasgpﬁ?grn@§ S%}J% ]gmet enpl at}é. e ﬁ ner is renmoved from 25

t he sanple and positioned in a clean 200 ni I She WUrhHlelah@ iadhesi ve
side inward steswbisgpiessad ASHRDERTAMS m&%q%eeccgéﬁ‘ggf\% ace toﬂf ace. 100 m
of 18.3 MO cm deionized water is added to _the beaker ich is then covered

With 80 x 40 §MNermiRdd'by sumiméng the preafifdothsides of pilpodRIPeaker is placed in a
water bath and heated to 80 C 5 C. The tenperature of the sanple is
hel d at 80C for on ofigur - After one hour, .the beaker is renoved fromthe
wat er bath and allowed to cool to roomtenperature. The water with

extracted ions is now ready for an SirsS; 248 TARLE | 5 Met hod
sectioh 6.2.1-6.2. &R 6.%8%5?%@‘8?‘%&?#‘8@5?%%. 390, T Cdrvilie ]
Cation Anal ysis i of2)AnalHgvwgett-Packard Company, Chemic is X
‘ Road, Wilmington, DE 19808-1610 USA.
3 The Perkin-Elmer Corporation, 761 Main Avenue, Norwalk, CT 06859-
0010 USA. .
10 {4) Reztek Corporation, 110 Benner Circle, Bellfonte, PA 16323 USA.
i i Corporation.
(5) XTI is a registered trademark of Reztek Corp :
(6) Fisher Scientific, 711 Forbes Avenue, Pittsburgh, PA 152194785 USA

Example 2 - Measurement of lons

lon analysis is performed on an extracted sample by ion chromatography

15 following EPA Method 300.0 revision 2.1 (August 1993)(incorporated by reference) as
modified in Table 1 (Modified EPA method 300.0 revision 2.1). In this method, a small
volume (typically 2 to 3 ml) of a sample is introduced into an jon chromatograph. The
ions of interest are separated and measured, using a system comprised of a guard column,
analytical column, suppressor device, and conductivity detector.

20 The specific details of the method are as follows. The jon chromatagraph system
consists of a Dionex DX500 lon Chromatograph equipped with ED40 electrochemical
detector, GP40 gradient pump, and AS40 auto sampler, all equipment available from
Dionex Corporation. The sample extraction is prepared by cutting 100 cm’ surface area
of the sample (one side) by using a 4.4 cm x 22.6 cm template. The liner is removed from

25 the sample and positioned in a clean 200 ml pyrex beaker with the adhesive side inward

so no part of the strip has the adhesive face to face. 100 ml of 18.3 MQ-cm deionized water

is added to the beaker which is then covered with 80 x 40 {(No. 3140) pyrex top. The
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Col umms: Di onex CGl2A 4 mm Di onex CS12A 4 nmm Col umms: Di onex ATC-1
Dionex AG 114 mm Dionex AS 114 mm Suppressor: D onex ASRS Utra 4 mm 10
15 20 6.2.4 6.3 GP40/ED40 Tinmed Events Settings: Sanple IAoop\eﬁ Eﬁi mla: SRS,

current: Punp rate: 4 point calibration Quadratic curve Corr
Coefficient. Run tine:

beaker is placed in a water bath and heated to 80°C & 5°C. The temperature of the
sample is held at 80°C for one hour. After one hour, the beaker is removed from the
water bath and allowed 1o cool to room temperature. The water with extracted ions is

now ready for apalysis,
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73 Suppressor:
Conductivity Cell
anal ysis 100 |
M\ H2SO4 ED40 El ectrochem cal

Stabilizer
m nx,

Sof t war e:

Det ecti on

300 M 1 m/mn >0.9999 for

Di onex CSRS 114 mm ED40 El ectrocheni cal

Stabilizer

Det ect or .

Det ect
Sof t war e:

all ions 11 m nutes
DS3 Conductivity Cell

or DS3

Peaknet 4.3 Isocratic

oib 2By *°

) Peaknet 4.3 G adi ent anal ysi s:
90% A and 100/9 B 9.50 m n, Y

I nject sanple
TABLE 1

Initial to 9.50-
13.00 mn 100% B

Modifications to EPA Method 300.0 Revision 2.1

Method section Cation Analysis Anion Analysis
6.2.1-6.2.22 Columns: Columns:
Dicnex CG12A 4 mm Dionex ATC-1
Dionex CS12A 4 mm Dionex AG11 4 mm
Dionex AS114 mm
5 6.23 Suppressor: Suppressor:
Dionex CSRSII 4 mm Dionex ASRS Ultra 4 mm
6.2.4 ED40 Electrochemical Detector ED40 Electrochemical Detector
DS3 Conductivity Cell Detection | DS3 Conductivity Cell Detection
Stabilizer Stabilizer .
6.3 Software: Software:
Peaknet 4.3 Peaknet 4.3
GPAO/ED40 Isocratic analysis Gradient analysis:
Timed Events Initial to 9.50 min,
10 Settings: 90% A and 10% B
9.50 min. jnject sample
13.00 min 100% B
25.00 min.
65% B and 35%C
Sample loop 100 pl 100 pl
volume:
SRS current: 300 mA 300 mA
Pump rate: 1 mi/min 2 ml/min
15 4 point calibration | >0.9999 for all ions >0.9999 for all ions
Quadratic curve '
Correlation
Coefficient.
Run time: 1] minutes 25 minutes
20 73 Eluent: Eluents:
30 mN H,SO, A: Deionized water
(18.3 Mega ohm-cm)
B: 5mM NaOH
C: 100 mM NaOH
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25.00 mn. 65%B and 35% 100 pl 300 mA 2 m/mn >0.9999 for all ions 25

m nutes Eluents: A Deionized water (18.3 Mega ohmcm B: 5mM NaOH C. 100
nmv NaOH 19 16 FEB 2004 Exanpl e 3-Fornmul ati ons Bel ow are exanpl es of tape
conponents whi ch conprise the PSAs of this invention. Exanples AfL-FEB Mile
prepared with hydrogenated triblock S-EB-S copol yners, hydrogenated

S- EP- S-EP bl ock copol yners, hydrocarbon resins and an optional resin 5

modi fier for adhebignple BiEorimilatishes of Exanples A - D are shown in Table 2.
TABLE 2 Exanpl e PSA Formul as 10 15 Component Functi onABCD

(P) (parts) (parts)£pgh} 3t KRANENGS tapSedifipthelsARliciebnipBlednd BEAY b P 7. 87

invention. Examples A - D are prepared with hydrogenated triblock S-EB-S copolymers,
hydrogenated S-EP-S-EP block copolymers, hydrocarbon resins and an optional resin
5 modifier for adhesion. The formulas of Examples A - D are shown in Table 2.

TABLE 2

Example PSA Formulas

Component Function A B C D

(parts) | (parts) | (parts) | (parts)
10 KRATON® G 1650 block polymer 2.9] 2.4] 4.69 7.87
KRATON® G 1657! block polymer 4.20 6.73 3.04 3.15

KRATON® G 1730 block poiymer 38.91 | 40.15 | 39.83 | 39.45

REGALREZ® 10852 | tackifyingresin | 39.22 | 42.11 | 42.73 | 41.82

REGALREZ® 10182 | tackifyingresin | 7.75 | 591 | 4.74 | 4.65

15 MOR-ESTER® 49007 * | adhesion modifier 7.01 2.70 4.97 3.07

1 KRATON® is a trademark of Shell Chemical Company for block copolymers: G-1650 is a S-EB-
S comtaining 30% styrene and 0% Diblock; G-1657 is a S-EB-5 containing 13% stvrene and 29%
Diblock; G-1730 is a S-EP-5-EP comtaining 22% styrene and 0% Diblock.

20 2 REGALREZ® is a wademark of Hercules Incorporated for hydrocarbon resins. )
3 MOR-ESTER® is a trademark of Morton Intemnational Inc. for a semi-rigid, 1acky polyester resin
designed as an adhesive resin,
Adhesive solutions of samples A - D are prepared by dissolving the components in
25 toluene to achieve a concentration of about 40% solids. A reverse roll coating device is

used 10 coat the solution to a thickness of 0.0025" on each side of 0.0005" thick Type S
polyester film available from DuPont. Each coated side of the film is dried by passing

through a 12-ft, two-zone drying oven at 4 ft/min. The resulting dried adhesive layers are

20



- KRATON(r) G 16571bl ock pol ymer4. 206. 733. 043. 15 KRATON(r) G 1730’ bl ock

pol ymer 38. 9140. 1539. 8339. 45 REGALREZ(r) 1085 2t acki fying

resi n39. 2242.1142. 7341. 82 REGALREZ(r) 1018 Itackifying

resin7.755.914. 744. 65 MOR- ESTER(r) 49007 3adhesi on nodifier?7. 01125 ?@?2@?3. 07
p

1 KRATON(r) is a trademark of Shell Chem cal Conpany for bl ock co yners:
G 1650 is a SSEB- S contai ning 30% styrene and 0% Di bl ock; G 1657 is a

S-EB- S cont ai ng 58143 YiSkoes € Meh R edfiérariiedh Foe 1@ i ehs 323 FEBndteRir
contai ning 22% styrene and 0% D bl ock 20 2 REGALREZ(r) is a trademark of

Her cul es I ncorporated for hydrpcarbon. rgsi.ns. MOR- ESTER(r.), i s a trademark
of Morton Int e&ﬂ’@??ﬂﬁ%?nwf?gﬁ?‘cgv%}ﬁﬁi 8?8’,‘%?3‘&%?9558%@%%’8? resin

desi gned as an adhesive resin. Adhesive solutions of sanples A - D are
prepared by di ssol vAkgwie-Packepd A3 G2 Qhrovsategrrphy§973 dlass Specreometer, used
concentration of about 40% solids. A reverse roll coating device is used to

coat the sol ut E&B%@MlﬂiﬁEMEEM)ﬂ( l\@l-l@ﬁ%uﬁﬂt@%@%sx&bdﬁtg@i@? SORGmpIdy A K
| Sl ae

Type S pol yester m avai | abl e from DuPont. Each coate of the film

is dri by passi thropgh a 12-ft. two-zone_ drying. t ey NE
esul t g dr | ot daneselsor e shiebdond mbdiBeAEE s oRy g fille Haidnd bl pica
The air tenperature in Zone | of the oven is 325 F, and the air

t enper at ur e i nioedenelsfoptheifoanaesa -3 Thotgtaliipn rasplts shevarip labla darcaveragesof
Hew ett - Packard 6890 Gas Chromat ograph/ 5973 Mass Spectroneter, used
according to Mesefal adadunithéhtdvhridlar® Seported s eebciselynasabeisceucaey aad preiionfof the
Exanples A - 5 D. The results of the outgassing neasurenents are shown in
Table 3 al ong e ?fcﬂ)b&?&itsi on levels for the fornulas A - D. The total ion
results shown in Table"3 are averages of several neasurenents and are
reported as preci sely i ik Bifibh dortSmBH S i b Epab ShenbBlAR

10 detector, used according to EPA Method 300.0 Revision 2.1, is used to measure total jons

for adhesive formulations.)

TABLE 3

Qutgassing and Jon Data

Example Qutgassing (ne/cm?) Total lons (ng/cm?)
15 A 30 ' <100
B 16 <100
C 28 <100
D 21 <100
20 The results shown in Table 3 demonstrate that the PSA components of this

invention (Examples A - D) outgas quantities of material well below a typical industry
limit of 1500 ng/cm?, and, in fact, can be made 1o outgas less than 50 ng/cm?®. PSA's
made according to this invention also outgas substantially Jess material than does a

comparative current polyacrylate PSA made under similar conditions.
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(A Dionex DX500 ion chromat ograph equi pped with an ED40 el ectrochem cal 10
detector, used according to EPA Method 300.0 Revision 2.1, is used to
nmeasure total ions for adhesive formulations.) TABLE 3 15 Qutgassi ng and
lon Data Exanple Qutgassing (ng/cn2) Total lons (ng/cn2) A 30 <ARONiB 16
<100 C 28 D 21 <100 <100 20 The results shown in Table 3 denonstrate that

t he PSA conponents of this invention (Exanples A - D) outgas quantities of
material well be'%@tﬂY&ié@ﬂteﬂ@ﬁBﬁﬁh&&ianﬂﬁBdeﬁuoﬁﬁﬁﬂeﬂlaiﬂwﬂ’ﬁﬁéhdf,lhlsn fact,

5

can be nmade to outgas | ess than ng/ cn2. PSA's nade according to this

i nvention al so outgas.,substanti al,l | i 5 and it srbé Ve
current pol yRYPOHOR C@STREREROF EXCEC el%gegrlﬁﬁ!lﬁigr c%dr{ |5t31|t ons.g‘gﬁ’m FE%BgOOG The
total ion contents reported in Table 3 denonstrate,that the PSA's of this

i nventi on eapiddycetewith total dom eenients belowrbopt J0&RSMar ds of 800 ng/cn2, and
in fact, can be produced with total ion contents bel ow about 100 ng/cn®.
22 16 FEB 2004 V41AT IS CLAIMED I S:- _
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1. An inproved nethod for preparing a conputer device which includes at

| east one conponent bearing a PSA, the nethod conprising applying an

i nproved PSA to the PSA bearing conponent, wherein the inproved PSA
conprises: 5 elastoner-styrene bl ock copolynmer A at |east ﬁﬂﬁ@fgﬂz

hydr ogenat ed styrene or a hydrogenated styrene-el astoner-sty - q st oner
bl ock copol yner, and B. at | east one tackifying resin. 2. The nethod of

Claiml in ' sses | ess than about 1500 ng/cm- 10 as
measur ed by%ﬁgcimi%ﬁl- 98. 3. The nmethod of Caiml in which the

PSA out gasses | ess than about 700 n

0. ng/ cn® d £
11-98. 4. Tbel.net hiwimprovedmeihodiigr gwaaggoﬁgg@%mwmam at ldaMfootd

asses [ess than about
50 ng/cn2 as neasured by Mdified | DEMA M 11-98. 15 5. The ngt hod (ﬁgsg‘ai_m
2 in which the PSAggsnehrieaties s PSia theabeolod 200 pRgingAPPRE 3} BIRTY 0
chloride, fluoride, nitrate, nitrite, phosphate and sul fate ani ons conbi ned

and | ess than abo % B8R oRboASHDM:483n 1AE iipidved PEApmipes:i ed EPA
Met hod 300. 0 Revi g@’gn . 1. E.%oT%g nmethod of dAalml in which the PSA

contage o2, (100 000 00 LLEIR by RS s
Revision 2.5, 23 16 FEBoDObMIDReEIRS SuEpoE Ao SPRFE-SAHRPCHO S HOTAReT
contains | ess than about 50 ng/cn? of
and
B. at Jeast one tackifying resin. | |
2. The method of Claim 1 in which the PSA outgasses Jess than about 1500 ng/cm?’

10 as measwred by Modified IDEMA M11-98.

3. The method of Claim 1 in which the PSA outgasses less than about 700 ng/cm? as
measured by Medified IDEMA M11-98.

4. The method of Claim 1 in which the PSA outgasses Jess than about 50 ng/cm? as
measured by Modified IDEMA M11-98.

15 5. The method of Claim 2 in which the PSA contains less than about 200 ng/em? of
bromide, chloride, fluoride, nitrate, nitrite, phosphate and sulfate anions combined
and Jess than about 200 ng/cm® of ammoniurn, as measured by Meodified EPA
Method 306.0 Revision 2.1.

6. The method of Claim 1 in which the PSA contains less than about 100 ng/em? of

20 bromide, chloride, fluoride, nitrate, nitrite, phosphate and sulfate anions combined

and less than about 100 ng/cm?® of ammonium, as measured by Modified EPA

Method 300.0 Revision 2.1.

23



brom de, chloride, fluoride, nitrate. nitrite, phosphate and sulfate anions
conbi ned and |ess than about 50 ng/cnR of anmoni um as neasured by

Modi fied EPA Method 300.0 Revision 2.1. 5 8. The nethod of C ai{f grg ML
whi ch the el astonmer conponent of the hydrogenated ]
styrene-el ast oner-styrene bl ock copol ymer or the hydrogenated styrene-

el ast oner - styrene-el ast oner bl ock copol yner has the structure of at | east
one of pol yi et hylenaethod py Ciiim)] ianehiph tye( RS A ybatains bess thaarebput 30 ngiere’ efet hod
of Cdaiml in which the el astoner conponent of the hydrogenated 10

Styr ene- el ast omer st pEoBP o PRBGLYER! riite! osThAE BUPARIERS oW Rbincd

el ast oner - st yr ene- el ast oner copolymer is made by the polynerization
of (i) isoprene, aor (i] , 3- byt adi ene. 10. .The net hod ' i,n whi ch
the PSA conpri sesa‘?S’e‘F%éé%Péﬁﬁ%%ﬁggﬁﬁﬁgwwmmﬁrﬁ?ﬂsmﬁg%ge@?&g@ﬁé bl ock
copol yner and between about 5 and about 95 weight 15 percent of the

tacki fyi ng resi n, Metiodd 308:Rewsion Bd. wei ght of the PSA. 11. The net hod of
Claiml in which the tackifying resin is a hydrocarbon resin. 12. The
methgd of O gi m 14pd feMAdGT Clkie | ROKhicH 1RDe1aR6iner édmpurehingfahehpdtogekatedThe
met hod of Caiml 1n which the conputer device is a data storage devi ce.

14. A conputer device c risi.ng at,,l east one_co L a PSA 20
conprising: A at Stp'?&gf?%ﬁ)énﬁfnﬁeqﬁ}a?ﬁb‘é‘?& rscfr?r?ce%e- &eégﬁg%%?yr ene
bl ock copol yner or a hydrogenated st%g ene- el ast oner - styrene-el ast oner

bl ock copol ymer, elastamen styeenesiasimes biogk copplymes es e sTheRS ¢t Hastangiof,

poly(ethylene-propylene) and poly(ethylene-butylene).

9. The method of Claim 1 in which the elastomer componeﬁt of the hydrogenated
10 styrene-elastomer-styrene block copolymer or the hydrogenated styrene-
elastomer-styrene-elastomer biock copolymer is made by the polymerization of (i)
isoprene, or {i1) 1,3-butadiene.
10.  The method of Claim 1 in which the PSA comprises between about 5 10 about 95
weight percent of the block copolymer and between about 5 and about 95 weight
15 percent of the tackifying resin, both based on the weiglﬁ of the PSA.
11.  The method of Claim 1 in which the tackifying resin is a hydrocarbon resin.

12.  The method of Claim 11 in which the tackifying resin is hydrogenated.

13.  The method of Claim 1 in which the computer device is a data storage device.
14. A computer device comprising at least one component containing a PSA
20 compnsing:

A. at least one of 2 hydrogenated styrene-elastomer-styrene block copolymer
or a hydrogenated styrene-elastomer-styrene-elastomer block copolymer,

and
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~15. A conputer data storage device conprising at |east one conponent
containing a PSA conprising: A . at |east one of a hydrogenated
styrene-el ast oner-styrene bl ock copol yner or a hydrogenated
styrene-el ast oner - st yrene-el ast oner bl ock copolynmer, and B. at l%%ﬁ%ﬂﬁne
tackifying resin. 25 18 .

B. at least one tackifying resin.
15. A computer daia storage device comprising at least one component containing a
PSA compnsing:
A, at least one of a hydrogenated styrene-clastomer-styrene block copolymer
5 ora hyc.irogenated styrene-elastomer-styrene-elastomer biock copolymer,
and

B. at Jeast one tackifying resin.
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