PATENT SPECI FI CATI ON (11) 1220 053 NO
DRAW NGS (21) Application No. 3362/67 (22) Filed 23 Jan. 1967 (23)
Conpl ete Specification filed 23 April 1968 (45) Conpl ete Specification
publ i shed 20 Jan. 1971 (51) International C assifi %a\pg% C 08f 47/ 10 (52)
| ndex at acceptance C3 C 1B2 IB3 7 QLA
7TD2A1 7F2 7K9 .7P3 " 9A 9D1A1 9F2 9K7 9P3

e S BIRS SPROTFICATION, oL P40 05%

t her nopl i c polymer may ben§oswBgned TRIES LIMTED, of_.Lr
Chemi cal %u@g Appﬁ&ﬁ&,rﬂ; %2}69 ey PGS 3. Rb7 OUr 1 nvent i O b Samms

M | | bank ez~ pol on efi nes syfodismims 5 & s and
copol mer, Q&{ e invention, e (1 ow
45) - o&‘ h > 1477
g‘{'man wan%o ;’ ‘e pray that a pa hijant ed
butenel td -1, |nc ud’lng ae- . 1o us, \§ ; sBy. nod by
which it ER:5) Bgnsaturat ed aci d copol yners i n WNEKHEDSY

per forne to beCﬂ’arM BCI3AriosB 7aAcAD2Ae dF2 mKarm#3 | east 3
car boxyl i ¢ acid group9ASDIAL 9F2 BR79R% f ol | owi ng statenent: - -
neutral i sed {3) Wehot CYRIDJONN ERITNNIGOed i n This i nvent i on reI ates to

foamed thernmo- Specification No. 1,011,981; polystyrene, 10 plastic
polyners and to a proceé4 F@Wﬁe’lmf‘éﬁ’%w M;EPethydrl de copolyrrers

pol y- pr ct I or
pol Yest er s Al yadlgauT fsfa%% cﬁaﬁfm’&% gl B
i nvention tmmymaﬁdag,{, I-Em.a WVI de a

| ow densi typahmadnedjertbhededmpltasbnvmom Hedi rofcdnhyi;m@mma mumlpﬂeabl lity we
have - ShoFdisere BRY ERL & 3% bey iy HCB‘EH‘?&’ ?‘ﬁ’&i‘ ef| nes
and parti cu %‘E o ‘ﬁ’g}‘\% g
et hyl ene namﬂt@foubwﬁ@@ueﬁwml y be used. neutralisde n&taZQons as d
We- al so provildis imoweh laesrtedforhedr deymo- G8pecification A 0 A 411§ ‘?{ y VI ‘de a

process F%rplfsﬁfeplﬁf‘eé%f“?“c*%bl%iﬂ% t&‘?“tl?‘?% icc frbggrde (fop P"ly_pr%duct i on
fmciiesid Soobe

of foaned t @{Mhﬁﬁ&'o@nﬂl ﬁ&enﬁgﬁﬂﬁ'
st yrene/ mal ﬁ'bﬂde a dow ﬂenﬁi‘yl th@mpplB6s Utheir cm et pasedy hvaikbiliay @nme

anhydr i dg snmxmlne@ afougl, dzatm:lyolsﬁmagémrh @H’@'ous
mxture & ¥ %m wpferial spdoBhich iy 2 P v*é%w meYe Fy mg%

t her nopl ast| Q&c&{idmﬁﬂeﬁe @Mdéiatﬂr&&% 1) tﬂegef;l&sné rl&b' y less
than 70 65 producﬁ)y&f @ﬂym’rpdmﬁﬂyngor&xémpks Wyrenefiléions i s
provi ded ir @'&ﬂ;ai’mﬁ n?) mﬂﬁﬁgl@@% ‘m sci bl e
with def bty %igg;‘?/ nﬁ”ﬁf ferady s 400 £5

t her nopl aStdyﬁenpp Bion? bompRilingSA e blows Bickhl i plwm cafeddpolyelhi Bed by
means of 25ing pgms&hclexsaaonhpmyamcxbk mﬂsoﬂemuytoﬂmn 0sSag.gec., pieferdlyeG e nt

i nventi O?s the mO‘W W u?t’élé#cct:H@Y@%hﬁi ﬂ%w mgges PLirt her
provi de fOBERHARYd coudicetl ﬁ@{a AR RESERILEE 0! the
V\/m ch |s charaf: Riberdiide ESENREL - 1&hefs char: AT EH Q&noe difexXt U

adi on w:cpwfdmt tipn { withc fangingl o@fic acid dﬁfferent

l|;|r8\|c,)wopt(\:]|g(9 e“?@ﬁ iaﬂdea%él n«% 5 %ﬁ gﬂ" BtMﬁTﬂCJgOLavea
tis

| engt h of mmf efapdraiure 6f the |mx-p05£ymzer1 &ﬂdaﬁ ﬁalxi&lllycaﬁenfe&ﬁm'ﬁd’ ature
| ess mi cr owes #nidle &!Olhtem tl(Pf ﬁml -at jeeshadf used fot élasitsmfﬁﬁaﬂon withifam- t he
'5

t t “" ted.
The %r&e%%m%ﬁ“ th prewwﬁﬁé&% %’g :Déint he

di si nt egrat | @NisViio tHa tfnamtood ﬂmtlvamedﬂus elkasti Ng a

boi | - | ng qﬂ?"!ﬁ%"@“ 19 at dpik-h e gion | pagetpoioht  10[ err]
Eor o o i S AR A %me%%gmm el T i,
ture of tNheexfidet ®ié @resmoc of oﬁher matenals such  since the ofl 7g&- 189.
The di si nt ess Mﬁﬂersorethﬁshetsgcotxbblwnmrmedcotdpatd mmobtﬁmﬂ frogr at ed
material i sagt’q‘ié’ﬁi’%ﬁqeﬁ@dsﬂfe%@l‘%ﬁ randomly gl F’ﬁa n rtﬁef g toa
homogeneous®fiA X ¥ B354 croscopy. X-ray diff PACE] saﬁ’ft lowy ire, we
mean the sol ut ion of nolten therno-- tained fromindivi dual needl e shaped

frag- 40 pI Ll ggdzgéﬁw ng agent system and do not ments are’
characteri s ¢ of un orirentation . exclude the presence of .other
materi al s such since the patterns obtained are in the formof 8 =~ as
inert fillers or excess of the second blowing spots as conpared to the
rings obtained from agent dispersed therein as a separate solid or
randomy oriented pol yner. gaseous phase.

The thernopl astic polynmer and the bl ow . [Price 5s. d. (25p)]



2 1, 220, 053

2 I ng agent systemnmay be m xed in a pressure of said zone woul d not
be suitable as the first vessel which is preferably an extruder

t hrough bl owi ng agent of our invention. In view of. “which the nolten
thernoplastic is passed and this and other limtations, we have found

t hat which may be fitted with any suitable die to the nost suitable
substances for use as the first 5 produce the end product of t he .
requi red: bfowi ng agent are |iguids W#¥3boiling pornts shape,

e.g. tube, sh Lgemfyslteafmbe%mmgla%@ess%& ofsm@ggﬁ rbEQmﬁ! L&x‘ Al €

greater than vemmchasprdfdrmy an&&trmﬁ aghC I
tenper at ur e, ¥hich theomblen iie@oglagtic dy prssed aﬂdeaéns and] @Hee fim} tﬁons, we. haysendncffhat Wwre

covering. i rfnimRey;be St pih itablg dlic, t%m% sthe fitsie . hono-
the best f§a%g§h§g§ ﬁ r@’“ sata T%% RSBy
Qi Ak QiMeds

fromthe preshure wif e dratead g foocvesed
75 i nt er foryyirg ppeeripg: SSinst 1tt1¥)f0mﬂe’that rimb hibe eempsw’as at Whichmbk demef
| i qui ds Wh i € sf;‘: &”‘rﬁ;“,éﬁgﬁh é%‘F‘Bﬂeés Trlsasrt @%Fhetpdes%e die

hav- t he | Ii8tbriod lof Yie Vebsel GEME atokbspRble id 'ﬂven led B liquids whitBaPbsii@d §s |'and.
cl ude sat ur atsea h)gdﬂsmeawdapréf& ®Usda dis HIentda @rst blowing agehi inl Gur Ghvektion G- COUr Se,

possi ble to amgsggb °1§£°§§?%£ hept ane, wwtmﬂw 15
bot h conpo S- r ?

4- et hyl pgﬁtz@ﬁl% 8 thermoplastit 8 %??éﬁ Eg SERar igﬁ?’? KEE" tinfﬁatsp
hexene, pet rchﬂurfmatm the aetmoplm;: pelyler Sasﬂimxhl ether; aloeli’ols&héh akmmmtch t he

t her mopl ast i es gn&%ft%jgggﬂ ﬁ%ﬁ P a!ascemft Iqacumthylor
i's produceg 3 ag ﬂE (ﬂ%}%‘h fehsa
acet one or %rsmg styrend BrdP.mBIEi® GESAri®UR h eaﬁleﬁeﬁ ‘%@ ef Sliori geor ?hyl
ket one; and hm 0 amdté’dn rsmxrﬁmms B2 () lclcﬂamhlymn,uaﬁﬂu&neﬂ&nd 'H?ét«p’at:l-Sl on of
copol ymers st é’ﬁ& deticulesrlinid shasenrfor Bgiven the ri sing
styrene ang ? H@“ﬁ IPr“‘mﬁ'?t ‘fgnevaF a8 °§§"m LAY R SRt orgy de,

or our ﬂﬁhﬂhgﬁkormd it SReedehi 6 atcokEtiond\Nd .the pressure vessel as well as by
1,1,3-trichl cmmdﬂ 22 cohsttigtion flmcﬁmexmmreup-Th@ Fement that ity ®&Byg3@®Bt siswld or bot h

sai d conmpone e gojn “tsl‘T |ﬂéF‘ﬂ Yelow they 8 whenc

be added tg gﬁ?&oﬁwm ’”gﬁ“ e t%.r y%?"ﬁ @@?@%ﬁr% lgsmi ted

by its mi sci hiel dadeyof 35nu1t[s€rew Bxtinl®, Bicteusler . In the case of polyethylene we have found WI th

the thernopl 2 %‘evm mhd@rumdﬁeresm that a Versr%@mbleaﬂrsteblwmdmﬂ s used it
V

is essential } °§s g 153 1ﬂ %%Ji
ri, @doc' £S100

provi de a ok
boi | i ng poi ntthes atotigted mto sust wcafrp rﬁmﬁtsom)amhemﬁ fi. t he bl ow be

10[err] C or. mméthb@r ewhich e rip tpgacice wh el order toj predusey dowt efopmpedr oduced

and 15y Shg 2 S AR i bR B o s e BT 9 O Rl o

by modi fi G@t i OfheGirst bAthS SE@AWHRing bgdnts Bre CSBdAf 6F 1A 0%/, by weight is nonnally 105
95 t he cadetedbo asaméytmsmeremubxdspeuder rem SCrews, In the case of

pol yet hyl ene hogggonia ‘()W e prresue x t r WiKeg s prq rmérora e/fmsleist _
pressure ﬂ%? Bl WETYe H9F X 1 ?WOM- ORI eﬂ,;fry g@ed prior

to the cor}gtrlmelﬁedabmd dgefitShich REQpIEly Hibwink hgén Q.he;r theﬁE AMs N0
agents gmmdibbfwnbalmacraxbplasad Hedivanped e seuirel wmcler ® geam/ densmes of the o
1,1, 3-tri chl @#pbe azols, g digpif mfewar?énalh cly meerﬁbmsr{sigr on. The
bl owi ng agen%ﬁf&?ﬁ?m @g@ h%‘f@fww?“g or 100
then intragu %ﬂh tht! Bontopehtbu ﬂiﬂleﬁé’ We sﬁrﬁne/ yifide) polsinidridTatatsidl € NG

chl ori de. fberw!@&srhevmeegtsw gregytire \pie- C fhavingyan lelssrrh@rw@r to

produce | ew d i ip to whichyghe @gpixtpre o M “siﬂﬁ mj“rgn Th is
herein- arti @)gwéoﬁhﬁf\g%aﬁ% ikt thgE%‘é ,rngmnng iﬁgeﬁﬁm

referred tsg rmfn, pekatufd S DO R Stiddiood GRogr the mof ir SIBS by welpBiNis alid) &b e 120 t he
first blow ngbosr@ﬁmt wel [de nétj m@mdeam@etmemewmd ble@mm%gt%ﬁ@mmdr@re agent of
a

at | east 10% %?g tende %ﬂ% e inert
with respectﬁ% g%%@ﬁf%ﬁ%‘ drmﬁ dﬁa °°° pse ki Fessur e

Wher e t he gpr liﬁdnt@.ﬁbtf)d’ @d Brafeld \abe 8 @/ gomd 8l C Becau& chee et godilicdli §s  of
t he pressurevenam @MOMMMIWWr Sh‘m*ﬁ colesythan the, e .

cel | s i's reqfd @ré:*z'ém iy Sféf‘ﬁs i ool ST g agent
which is cor‘rﬁﬁeﬁ1 fleco ss pr [ alihB

m scible whth ch’ﬁ@lt nzme tempdmu oaumg hquﬁqmay cbdusedr e@e@wy ntw:hegﬁt) | ow
densities of the may be asolid, aliquid or a gas at normal finely
extruded and foaned material, e.qg:. Iess tenperature and pressure. It
must, however, than 0.1 g./cc. Using such quantities of have a

boiling point below the tenperature at nethyl ethyl ketone we have
produced foarred 50 V\:hl ch the hormgeneous mxture |s reI eased

e aA A - o



3 1, 220, 053

3 case of a high nelting polynmer. It is essential as the second

bl owi ng agent I n anot her sys- that the second bl owi ng agent shoul d
have at /| tem using styrene/ mal ei ¢ anhydri de copol yner | east sone o
sol ubrlrty (0.01% by weight) in the we prefer to use methyl ethyl ketone
and nitro- t hernopl astic poI yrrer UpEsEs the condr tions of gen
respectrvely—-as—-f-+-|a-st~ 86-0RE W —5——1 nd—t-enpe w-t hi n

the pre ssure rage;ma chigh meltmg polymer It is essenual as the second b‘lowmg agent. In anoﬂﬁ sys-

vessel since o 2 g sfﬁmﬂlfmgs‘yf

i ea i Sodp BRI RS S - e
hono- cess 5i sprasus@ AR pressite |,;gen$@rre sys- - . geneous mxmure
to nucl gate a fYesel umetmse tbére WuIEncmsbe puf@-vr oﬁstmhubedpucaa@elagedt pantprel e, the

very small bubBie 8o\ ’P‘zlla‘ftné@nﬁ‘ét

non-t her m)pl as¥ it o xﬁﬁgﬁ%gﬁ@ﬂiﬁ%&%d dg’%%%@

cont ani nant $o virdviSsell £nd \HQEI3AtiGh hindyEdso aribeO ts andl th@yTist ey fsxlmﬂ’aﬁi & I GMi ng
agent ‘wi t h t hefrone shyl first tédmtagmwmh mtﬂwmx@m whage gehhigh diblestricr i

i T

that a small n¥ffeoed rl
factor are reqi’g,rugﬂme

The system 19 useliwill) stv&ﬁttsd, ‘ a(alﬁ d. cr al use. The parti culggr
second bl owi ngofageﬂt bmemdhalvg/foandawtabl Eorblngtmlngca enplications,e hav@ver,used
will, of cour Sgr mgﬁggﬁ 'mn additives sz;eh as. prgmenw, fillers, hxd'r

80 of t heolier CHEES K}_ﬁé’ forthe form 6,85 cal
appl i cati ongg Wﬁfehum, argonﬁﬂ 0 @i “d emelting] boi@ Odh tii ﬂlal(lf&ﬂ( mgEs or
ot her additi vegtivs offmeghgnemnn ®irdflpae-s | owmrehg in thecabqﬂfwlydﬂiym;a@ agent s
not subject t mﬁ%ﬁﬁnﬁﬁ?ﬂw uatqg;h leneltlwee hig t s bru IW;!% icorpora :y LRSS

met hane, et hang,] & QRodCdiodde B nileen & ia ’é@;xm rt%’anu %azppl astic
fibre of hi gheticulddly suitybill @@ici, the@de ldarnyreaer/gmﬂaoa tmgmat‘m oiéedus mitvelghi ng

poi nt t han t hemsiegd nmbéridz @ﬁol yaiees th@5 nitrogen, \ige? vee@ecbcarhmmrrarnémmm @ilbitane,

e.g. tetraf | udfgeely a‘r‘ﬁ*}“@ﬁéﬁca@ % gLy
chl or oet hane arywel w exceu g@@g%deye ?Emmﬁ rw&g& m"% Sgefnbbres
dyes and hesg gaﬁeousblowmgagémlprlﬁﬂd'butn&shme CIhen thé Iguodeysity pylyafife iverialsi gk

stabilisers tiﬁélymwmoﬂl exeted s sopubility are Pmdmedtwartarmﬁrmd Ve gEnge or

ni t rogen are ich ‘s “%V }"7&% H’Eﬁﬁ, asﬁ:ﬂ%ﬂ%g a’§§1r Vmg pa Hg jﬂm
ticularly sui tdd’fe ot wice! Yy 292§  case,
"honbgeneouss ndgent abtﬁ@ﬂs solubility ﬁh;(:basddgﬁi(al- EseC @D gweﬂiey ta ummiyanr;o 1dour e"

as used earli ettlougln?‘rtsm @é@@t@uﬁr&rﬁlzsmﬁt bermgt water% 1? ﬁbﬂr{;fr atron
us

of at Teast 0 b TLUHSST R Cr i Lt

wei ght, gi ves g6 odity Slch Pfes 0 he i 1 ﬁ

t her nopl ast #c sblkredmateﬂal pre er to add naSvamlﬁFﬂmmfo ﬁO(SmDﬁiﬂ‘dnunS fmsnd

the first and ﬁc‘ﬁwﬁ g?tsre @@0; dhaasle diuis phekibloita W&@Mssr bl e

but not sub- . GHER Q ’Tyc %ﬁ?&@mﬁr \%5@ which

stantial |y norgis mn\ma be' leRruBibO Gtk &6 %yfo@re as

stat ed abové& g&mzom {efemhrccdtmes usual I y ftﬁing Icgdlai)sed/v,and hsﬁ:ledloﬁst&tvteélamplﬁ%

ally open cel |thl%e" Plawing, easplcgrier ‘ajeged: 4 Ws err Il be
S W&%‘% g
DlowBE @ le ch @A 0. 0005

under st ood, as;M
to 0.1 nl./sn{lignid] an&Ehe e a gasbwerqmﬂsnasolswm hsi thye amldpuli abwrs sléc

above, that S GETBsed® ¥ e

cm head. Theyp® zqng by () (phere ﬂ“t mt

preferred), t rﬁég,g;% %E’; Rou ﬂ %ﬂ: of
present in. fingd Metipreseitil 268.S B9 ﬁ.{gmc}anc t clo r
g./nferr]. % serond gatmwelvlowimgf agent to dimeeonexqmsxsdresesnmtwhmmsmsyt bmiormvrdt 2ot he
require- fer cAHoAY B 208 ﬁéﬂg%nae g;@{scfl weggn?ngzmﬂm S%
honogenei ty WHiET bt s ﬁﬁ% - o L ggze a

permeabil ity 4k supgly IBRAwRE lageht is also auto-  and sackmg, absorbent lining for fodt@eat)yat er of
from 0. 5 't 0601 GBaticallly /trtriteﬂevd] by then liqud et protecnve fitneé.g riathfuynitule ot helbﬂqavxlﬁg

agents are int 0SSj vl
duced into theetgp"m ﬁ;’é{:ﬂ mp - ?jﬂl nﬁ s mw;%ﬁgl y when
the materi al If& to use RO frstl 'bl@vﬂng ntt RErakedin € Q&Qs Wty I@lﬁtp’a rhﬁeridls,

extruded i n65t henjingtiom wifh eitregeib ot savboni diewidphiticidarly whet lvioe qoosiiyt is mmwd,yeg b
conveniently be the decom on leaving the extrusion die is inflated before

o=

45 pression zone referred to above. bei ng col | apsed and
haul ed off between nip 110 Ei t her blomrng agent may be injected into
rollers. Such material produced from poly- the pressure vessel by

nmeans of a netering de- olefines, eg. polyethylene may be used for a
vice. In the preferred case mhere an extruder Iarge nunber of uses mhere

v L o " o, oy



4 1, 220, 053
4 I n the packaging of bread, pastry or vegetables nercury which was
col | apsed and haul ed of f___65 or _in packagi ng desiccants, e.g. for

pl an nip rollers. | aboratory 1 nstrunents to
. elim e water, in The resultant product had a density:of  0.12 t he

production of padding foans, e.g. in up- g./cc. and had a satin-like
texture. Its thick- 5 holstery for seats or mattresses, for the pro-: ness
was 0. 028 nch and the percentage b220,053 . ducti on of porous irrigdtion

pi pes, e.g; ro € 70

I n greenhoﬂsm go}t%keg@?’g"ﬁgrpﬁﬂﬁ%{ ‘J“,‘gg}” it W &’ﬂg’s% %’8%%}1'm°r?gt n and
Par i ser [ nlaRumgnnsuummqsmpelmammmhd ntsauﬁ{mtaa&dmgt;m that World,
May 8 %@5@ eg. in upt M‘M andy 4h:§tfﬁriéie &Fmteeﬁsthm&- 12 foot
head of 3 4 ﬁ@omﬁ*é%; T ol R e e o
oozes fr omat fentivtdee Forathia Qdtter AL ,%, an| b

t han ener gpwlsa@mall;spmyof swch & Strepgrbi el | WoﬂheMa;sthisn gas aﬁl by eodk waf t he

mat eri al w&sm&mth 5112 footchepd, et PYerAge spfsiomsinghi s has the
in the dfr g& By ren | orgegpy was AT R psxedyci ng
soi | erosi &iﬂveﬁ if1ed emtm ttu§ ansHer ﬂ;teeﬁohlo@@x i nhqmiblsenfm ul us

gi vi ng a | sixerage at mdwing weilt @gsioh efsts dub the tmuserse diragios, ThO Gengilesmadulus n t he
directi 88 gym@it}q“{gg;agrpfﬁteb@psan{up dheva-  was. 5,000 p.s.i. in the direction of extrusion

and 1, 300 Bliimher dsdd Mﬁethgﬂr]ﬁ S8l - B L P in the tragper directies | i ude
heat or souml eleti§ital insulants) )t ical insul agdaseriee2. 9. IiN W re govering
EXAMPLE 2 and capacitor dldectncs, oducuoanﬂ c dolrehyiepe oﬂ inelt efioter indes, 0.7 wat he _
product i nnm:ven é?)/}ﬂ‘ <Example h g woven :
mat eri al wges1g o be las%zs ffgdb‘g %é Th ‘Exanpl e t
at a 20 naed ik GropdNeide rmda:ﬂ aacr&t w\seqcmtpan@auﬁé’xmg 85 per :
m nute, t hgoremtttsud’epurswgmk is as & qyuig 4tid atcem@hsthml&éh may be

bei ng r gL affePErkee ﬁwﬁﬁpe%wg‘wﬂh«em@ e£ &gﬂ. articles.
09 e e B R RS o3
port ant USQ‘a@f RGﬁbfne rmhﬁﬂIMtSNbsl%.&pﬁ— Wofl $0013Gs.i. ‘Ale il 456 of 08 sankd- ad0 a rate
such t hat %&% by a Ko&%l jpes of byt €3 Theﬂyns pscs frofaiuple |1 avad Muhc]tpres- by wei ght
on the g L /PR P LR o

poster S meter ly Sﬁﬁmﬂé)ﬁt ﬁ&@&fthéi! Gnd erial
has a pri npabgilng txyatenhlenaﬂB@&ucMyba&ei hﬂ;ebmlaamtdlsemﬂe was mtrods:sced at a

pressure ComPIFéf tTP A tarE?F st TNG)YCS‘!I ?%O .
annul ar 3gh & m@;ﬁ}é the’%‘aybe ?g‘g ‘ﬁg A out 45
Mensi ons™ as 8 ; s@lliﬂ%@eﬁhdﬂii@do W shes:d%fl atbrwkofthe erﬁHo’ 3 -.mal ei c

anhydri de ﬁmmlbynefqucwmgsaxmkdrop acr osi thadirettion obamgon]ﬁe Sﬁ)gsn in gaoad 30

mat erial s h F’tz‘g°lt981n$§ xagpley, Psﬁw‘sﬁéaﬁ H erse dirggtiong) mdyr e
100[er Tl tg@;mt o :ﬁ‘é‘% fk] y sui table
as sure obank rragn(;ury a pac aging material s,
and, partldumhﬂx nwhdethb blsshneadl aneter 5 1ExAmprEches. : 105 95
conpr essi ofprBYE r|1°‘F(ﬂ°1PE“F§‘ ’Hﬂﬁé‘?ﬂt &Ppr ¢ W‘g‘m ?hé“‘* HI t° 4 had a
density of “TPRY¥WEPmht {1 om 100- 10, 00 apnp§lata 2g./cc., a

t hi'cknegs of 0.0065 mnsbsand t he per- era&wa,emgr&atdagtmrml PéidoNg base
cent age of @blyshyitneef Ml fows i@090.7 THES t Eus iether of boiling fting 4D wedPE ons 130

it t?P°@>W 6@%@ [pe at §gpde
FRTE o e, @%?a,gg}?g%of;é;ﬁ:;z%ﬁg% PR PR A st oo anc

580 p. s50. rpa. AQQ:Jprocatmg psﬁn tsedM RGsuch PRRs@S thDSY, bl:ﬂe;ghaofmﬂc 1/4 . the
t ransver setodintredics dwto the) dledompression sfohe  palsiker of nitrogenywds paiseanydibe foany rllﬁder i's

\l;\fnegh tgesgf‘(‘?f’ %;Fmsteg’f“ ?Yc‘féigz%g QE‘S ?8%2@%%% ?&5@ |n t he

transvemnsealsh fsgplied to thd aletofipreslor F Bond h@asbiﬁwﬁgaﬁgﬁatl@ fat aubingt pro- t i on.
duced t herﬁquush a neRpsusn Walneq’ca prigssure) nés%ﬁ?;:bh ¢ width of 1.5 inch and wyedmpied 120

2 ft./min .
105 AT LA R sooned B HALIMLGG O el t
flow i ndex V@QMQC ana -ﬂiﬁﬂr@&t Gt POBIS. fcc., aﬂnckness of 0.024” and the per- . fed to
t he sanmwo ezhta rdiel gips. She tgaaiureli8epl akidss the centage of closed and open cells it oontamed

Exanpl e 1 die hEP‘ whighdhady ih@le%ﬁﬁmt OOk hwasgsespe WY 12%, and 50% t had LE 1 -
truder scr %‘@1 %‘gﬁﬁﬁs g&?\%ﬁ?g’ nf{' d’a“:ete’ of nelt
flow i ndeXz? e BRAeb Bf 0.8 D Oth g1 Gh af:ﬁﬁi exﬁ&%x was 110

Kg. 190[err]C) was fed at a rate of 30 g. per punped |nto the .
deconpression zone at a rate mnute into the extruder described above.
such that 33% by weight of the polymer was The screw of the extruder

was rotated at 40 introduced and nitrogen was also introduced 50 r.p.m A
reci procat| ng p| ston punp was used at such a pressure that 1% by_wei ght

Y . .. o o o



f oamed extrudate this was blown into a bubble mcrons and the tensile

strength at break of 2 1/2 inch dianmeter using a pressure of 0.5 inch
' ' ' ozt 5-

1, 220, 053 . 5 in the transverse

.direction was respectively 440 by weight of titaniumdioxide filler was

.m xed and 280 p.s.i. The water perneability of the wth the polyner

prior to extrusion. material varied between 0.6 and 2.7 m./nferr].

The resulting product was sim | ar,,220093ts 65 mn. cm head and its

per meab I I &1 tr versl;,rrﬁerectlon waP Te wél%% tO e‘pggt uf%'ta?xgtﬁd?o%dle Qlk{EXWQSnB%%aZl wth 5

0. 00072 (the wrch the polymer its
printing nﬁr&ﬁﬂl i;iedV\ﬁ:ﬁneen 0.6 and 27 ml./m?, The resulting product was similar in its 65
90% - min. cm. head and its permeghijity/my #fr was  properties to that produced in Example 4 with

ExAVpLE PO0072ml /g5t setmffne of melt $E fm%ak“dﬂswwm ALy was .
Pol yet hyl ene cont aiggisigls 3% by wei ght | Ngeafdeldy wei ght of titanium
di oxi de waRnlyethglenetof ’mandimﬁndtxomcdmm-of _ ReljeshyfeheOvuniainihg X5 %) .by weight of7 0 to
the sane Hts &7 byierie éé iy gf’ééfs gf‘ aﬁ@glﬁé 8 of® extruder
as thaj Lri%a ﬁg 0/ &Ermggwg &pleﬁ oﬁ’ﬁ‘éf /mE - | N Exa”p' e
1 at a ratig at t @3 ﬂ”ﬂiﬁ. %tion  trud 2defedd anf13dl
concent r af ﬂ@rﬁrsttbiomimragsrc,mlmhbms ¢-otfatteb10va1tg am was pqmpleﬁmethu of of the
first bl e boiling ppi F;g.h\%m (@emt - boilip, 8 t48‘1> %@ﬂwﬁ%&; ePr ol eum
et _her af of the sec kﬁfl édrpo fildo- p%d@ﬁlﬁﬁki %mewa boi |'i ng
poi nt  40[gex, das 1.25% %@d’ei’gil e3mderhy wasei 4 lst dRRweter/. was useti2 4l rdbﬁﬂrght of the
pol yet hyleemde(htﬁtdouglhatﬁ” ttrm;et eyl die adrep twhes the disrwhs léfQ)NJn agent 15 of the

second blab\‘?\ntﬁgeﬁg’gp Wips PRPfe - Ston Fﬁ“t‘? ok B 92g%ht®on the

d
pol ymege) . Fe foktieh Al Ml‘z?{%bydeeatygtﬁf .01 a%&h LveW@é’gcell'ﬁm&etezm aneter die
was used ofi0d62 gﬁcpmssmss 0.0841 #indd evehs tabouo AfPhm tid i it ledontaipnul ar di e

drop acr deé a‘{l Bmas)o abgit 220 cing %r%PSﬁd Cdls and 787, rop safl €as0f
107[ err] qngfm g e‘ws%ﬁ o 2ine Spr oduct
ﬁm‘ﬂQS§a tzecu&a rPSanli -95 ps1 and the ROt agesOf density

0 135 /stmxgﬂxauhduoﬁauélﬁl wasxﬂﬂameﬁ nied difettins/wese : rdlag. /&ouzlendm ty

p(

~ thi ckness[‘“lﬁe me&?ﬁja‘idtﬁ’“‘ﬁ’\/'@r S&dl 13- %tﬁﬁ?“er 18 23 was of
t hi cknes<i%: iﬁl rse)ﬁﬁ%ﬁ‘ m%ﬁ o tﬁ’g" ,g“eqs i ng-o, had
an avesage tﬁeeh onlmgve%/ma tn&ezanebaJB% open
cel | s. THerce requ!mé ae bevd. agmlet;g%@‘vﬁle s¢-y2e t’ﬂm& maealof m$$$ﬁM| l e
strengt h % h oY P ayey e e, .extrusion
di recti ory ! gﬁ&?ﬁmﬁ%ﬁ% amﬁﬁae@ssg i ra‘&fm”t?}%‘;éd ‘”%ﬁ@ WE P pos.i.
i n thesst r:ﬁlﬁﬁ\d:ﬁhﬁ&se(:ﬂm%,&ﬁ | THa. maue'ﬁlileaoﬁ-eaﬁrmmﬁg‘ldae 5 ofpub tol 620&1‘1,dnﬂi b 1fntear
st r engt hgaiped 70D£esfe0pen Cellstndelﬁ ﬁ Qlﬁsedt MGT prentebility kesteg t he

directio ﬁ% QT/ iﬁg{? ‘°‘1 L iy and

f ound to@ chyo b ﬁ s 003 ' # asg,,agdlé;sm 2961 t hou
in the40e>dt2mr5®hmdsq amtmm:aamlaén’r&t-g g/mttnenﬂaxtrum on direction and 1.9

. g.cm |n1¥3n€PaC'BO°f 35%:tah%‘%hm ;16%‘112@6 ©ransverse digection. The stiffness

transver ’f%l ci- @ntop(q;mefr ando;,ﬂglpgmj | m was
nmeasur ed ﬂﬁ){m&ﬁtﬁ}%sa ItROprbdue: shbwed Mo Righs\C@ft in@e(arratymm abs was
force %qml“p@@nﬁ’mlbermtedt asa%a spredst tmommtrnndmbbﬂsolﬁﬁhle Eg‘mﬂm - opacity of

t he prodd’lftuptgﬁ 20 ft./ 4“62?3; c‘lfftggé% f F@f‘ﬂ%’re 84% The

Bri ght nes:ié.ictgfllg 011 e 3 merlsdtioNVb$ d found to

be 2.6 car bonate standard was 91% anﬁhstcbnmq)b watt.héiﬁthrough g~yafin 99 t he
extru5| on | rect ? cm shféi g@é"bfhe S YeekWFFgl‘e when tested
at 35 9 ﬁ_%@ lﬁi f‘fg? ﬁ;‘f t@‘ gf,speeds of
up to 62Qg cih 8L cbdd&sation p fo mn ya.elandlzsi »f cl osed

| GT pri ntcabnioletof tallmtammmdx o kst emdal‘)do bgwwus thercigjedtsl mnig dxtmalec a1®f f i ci ent

of frigt .;gwdeﬁe wéews aweédaéﬂtetgﬂl%%ﬂ ng‘maﬁ i ‘{g Wt“y of t wo
sheet s”of e Rirda v “"Keaﬁa%“ o

0.03m . /Qiﬂ&rﬂlbsewthdﬂ@ﬁbdu ap&ﬂ & Grom anﬂeﬁtiblymtyas wABded| @longhbed Nng  greater
t han t heExgmples with tits Isurfage mgldtasil‘lﬁf@@@lwﬁolmn@tukxmpef ripo ohns/ sq.

The nat erFEAVRAms & E xHF ‘f’i‘t"s/sqg /m 2" d. 9459 was infla mﬂa ?ng% 5% a
l1 &'th

:r and |
Bri ghtgess rel ati veggh@erz 6 NMBQGNESI UM Haﬂ-] and
EXAVPLE 8 The picesl adl Scomiitiofi! 6 Bidihpln 4su:hytainﬁeﬂnch0wa% msm es uﬁncb@qaol ynmer of
styrene dife repgatsil cxegpihipat in this gpsp 1P%bi 914 g/eceand “t“ﬁé%i’%ﬂ@@lf"fiswdw no signs
dride was formed by feeding (a) styrene 105 45 of "picking" when tested at

_printing speeds nononer, and (b) a solution of maleic anhy- of up to
. 620 ft./mn. usmgastandard |l ow dride and a suitable catalyst i n et hyl
et hyl viscosity testing oil. The air porosity of the ketone into an

~ext ruder- |n V\:hl ch the ccrpel y- -~ material was 0:02 m./cnferr] sec. cm™

-, . N 1



resistivity was 1.2 x 10[err] ohns/sq. duced was inflated to about

2.3 tinmes its dia- nmet er
haul -off nip rollers. The density of the result- The process and
conditions of Exanple 4 ant filmwhich was 0.015 inches thick was wer e

repeated except that in this case 10% 0.10 g./cc. and it was of very
uniformcell 125 6

1, 220, 053 6 1,220,053 si ze, the avegage
di anet er bei

-n-g-—SG—m-c-r-ofrv—e—iﬂ- e
The per cent age 3 ﬂretgflg% é’sl g@“ﬂ@d@%ﬁ &%""(‘fg&;
cell's and 10% do:ed 0SB ’the m s eIt 2WHCR &k s cell

wal | s. e & fulddsereki a@:&ﬂih |t<ngmt1ﬁeﬂi Gofrl&inhod of Rem 5 ington and Pari ser -
(Rubber Wor |3, ingtey arkdg¥giser (Rubber World MgMASE> pﬁgem@m 264 nd foq_ﬂ
to be 80% 10‘%%’:%?&??@%@@@&‘*%"&@ fr Wﬂc%dﬁdn“%%% i

respecti vel y o€ d ﬂ%o m&’uﬁa @

t hem EXAMPLE 9. pressed product_arel shoed @h @ mmiwmgder
The properties ofhewopditiorsof Example 8 were repeated table togethey togesheq\pifhg-fon comparison, the prop-

pressed prodbc a8 E MR S ot TP AP s o o
8 were repeat egy weight!4ad U1 GEBESy dhétiical nl conXcept

that the concem thixt Gagenes seoii-radipt -fheﬂhyriularerpbneasnmfedax tha lesndelr @golfngag®d fil m
whi ch had die wag ﬁ%rﬂ%‘w @gp’%h 2 neﬂgg%%eeﬂlpmmzacs’o/and Pleiam Foanpd
usi ng as nu egftﬂ%’ et ga5> e“f)‘?‘f/avel ght'&nd 1.0% by wei ght

respectively. fornmed.by chem cal |nter-.re ctlon tvvo com In this
308 B the ecg Yded |

case a seni -radi al Cross- head annul ar
napht hal ene sul pho’ﬁhxdmas(ldchahdcalm um car009215 of (a(mﬁlcknesQ.O@TO 0.024"

copolymer ([err]-

i nches, its den5| t nat e) . 30
Filmfrom gr{fo) . Control 0.264 0.323 0.450

Exanpl e 8 Exeemlmneﬂ:r (microns) Film4o - 6Fhi ckness 210 nches)

0. 0092 0,, 0025 0.0070 __ nsity (g.J/cc.)

0. 264 - OP d%;igst:é ‘éghs“meo 450 || diametér (mcrons)
40 L 210 Per cent age of total vol ume
58 Per@lltage of total volume 5 19 oc®Bpi ed by c¥osed cells
Percent age of t ot afecqpisflpepen cells 19 ' 65 55
occupi ed by.open Cglleage of total volume PET CENtfge of totagh volume 4 23

26 . Adxcupied by cell walkccupi ed by cell walls Tensil e
Strength (p.s.i.) 3000 0 -
Stiffness per uni tT?ﬁé’feg(‘fﬁe”{‘b?%s i) 96. 8  50. % err] '78%-

21.10[err] .- Stiffnesk pée Mit! WighN@s:) 96.106 59.10° 40 21.108

- - | GT Pi ck resistance >620 ft./mn.
- _K & N Ink No. (low viscosi®y oil)y — Prthting
Qpacity Pick resR@%: J&%féﬁ%_‘ ‘met heds used in_the above
the inking roll IS(lJﬁﬁ;osﬁ@lbﬂ)edtO rotate..I'n. . Exanples were as follows: .
operation the sector is accelerated*fromrest Cell size and cell wall

t hi cknesses i Pringing ORt%1 | ed way so CMat the spéed of any 35 These

di nensi ons were rreasured by mcros- part of the sector (and so of the

hed : h ] l
Strip attached gte SO0l WIS 636 UM cGhie 6 | ﬁé@m&ﬁ%ﬁﬁéxgg;ew

m cr oscope. Cell ﬁéelaﬁrceu a»alktmahw\ssesThe stri p m 8 cbxhﬁnedrmmvem the spdeG]if Esyck
Resi stance 35 Thesedlmenﬂonswmmeame b!fm@ﬁﬂ fhe gpetor (apgloso L3

testing %g ?gfﬁjﬁ aﬁft‘vﬁlﬁ
begins to bECOﬂr@ka serve "Pi ck @g,t@gsett& Ip6i

material and t [TEhises isespial ot dndﬁTt hacsmzedregxastto ibecome patc.‘hyobserved
40 Pick Tester in -whlch a strip-of the material and the corresponding speed of the sector at -
to be tested is affixed to a sector of a cylinder that point noted. This is the IGT pick resist- 55
which is mounted in circumferential contact ance. The point on the strip at which the strip
"7 wyith an-inking roll containing a standard test- surface is itself Tuptured may also be mnoted.
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