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Bascription

Process for making a crosshinked elastomer

)

he tovention relates to g wethod for produging a crosstinked elastomer by radiating & poly-

LA

mer shispersion eonsisting of at last one crossiinhatle polymer with electromagnetic rradia-

ton i the ultravinlet (UY Labt) andior vigt

=

ble apectral region, wheretn crosslinking s carriad

out i at least two sages as we-aeaslinking and postorosslinking, and at Ipast one photoiniti-

pes

JD
g

ator 1 added o the polymer disporsion fo mittate the crosshinking roaction prior o pre-

crossiinking, t© g nwthod for producing s dipped article produced from ot Toast a fatex, in pa-
1@ ticnkar 2 glove or g condor, iy which a former with an extornal contour which comesponds

the dipped article 1o be produced is immersed for g predefinadle period in a dipping task con-

tnining the at least one latex, and thereattor the dipped artivle s solidified andfor dried, te a

device for praducing adipped article produced from g latex, comprising a resctor, at least ong

dipping fonner sl at least one dipping ak, wherein at loast & Grst irvadiation soure 13 assos
15 clated with the reactor for emitting electromagnetic nradiation in the wlravielet {UV lighy

andfor visible spoctral region, sowell ag o a glove pradoced frony a oreastinked olastomer.

b order to provide clastomers with specitic elastio properties, the poelvmer chains of the elase
oy have to be at least partially cross~linked with each other. Usuaily, crosstinking is car-
20 ried out via double bonds which are lovated either in the main chain of the elastomer such as,
for example, with polvisaprene, polvbotadizne, styrene-botadivoe rabber, chloroprene or ni-
rite-butadivne rultber, or in g side chain sach as with EPDM, for exanple. Until sow, com-
mereial cresslinking of clastomers, including rubber Iatex, has boen carried out in three differs

ent wuners, namely by sudphay crosstinking, pevoide crosslinking ov by Irrpdiation cross-

Bl
Ly

hnking methads,

Further, o method for prodocing gloves by UV orosadinking of @ rubber 19 known from the
;‘si}piieaa{’s docwgment BEP 1 702 38& A2, In that documey, Iatey is oxposed o LV irvadiation
a falling Hilm reactor and thereaftor the gloves are dipped i the usual manner. Here again,
30 the option of post-crosstinking i dscusssd, byt not gove inte i detatl, Advaniageously i
that case, conventional provess chemicals such as, for oxanple, the organosidphur compounds
that ave discussed do not have to bo used, and so the rsk of contact allorgies from gloves of

this tvpe van be reduced.
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The atneof the present mvention s 1o fucther wy UV crosstinling method.

vl the nvention 1§ acommphished by the fellowing ~ taken independentiy: - by the

¥
S

ding o the nvention, & least ove photetnitt

wethod aeonr ot is also added o the pre-
cresstinked polviner dispension pior to andfor durisg post-oroasiiinking and i addition, post

crosalinking s carried out with elecironmsagnenic irrgdintion in the altravieder (UY Hght) andior

visihle spectral region: - and by the metbod for producing a dipped article wherein the lates i

™

cross-laked in acvordance with this wethed, - by s devics whereln an additional fradiation
source s disposed after the at least one dipping tank for emitting eloctromagnetio iradiation
i the altaviotet (U Dght) aadfor viable specteal region, and = by a glove wivich s produced
in accordance with this method and hay 2 tear strength of av feast 14 Némnd®, in paricuiar at
fonat 20 N, preforably st loast 25 N’
Serprisingly, ¥ bas beoy found that by dividhog UV crosslinking o two individual orosse
Huking stapes, vamely presorosslinking and post-orossiinking, wheretsy both partiad crosstink-
iy stages swe Catried oat by yueans of radiation o the UV audfor visible range, the mechant-
cal strength of the elastomer films, In partioniar the tear strength, can be fmproved over oue~

off irvadiation with UY Hehit. by addition, this division can improve process control during the

m formation can be improved at the pra-crosalinking stage.

¥

production of gloves, bovause §

As before, the products produced thersby, for oxample sxamination gloves, surgical gloves,

comdoans, cathoters, imfiesion wbes, avacsthesia musks, ow, have o low or zevo type IV allergy

potential, To addivion, the aging resistanee of the elastomer can be improved, Additionally,

ey
T

the elastomer products exhibit improved st

b, This & umpoviant,

o T addi

i pavtiowiar with regard o sterilization of medical products with gvoms cadia
ton, the total energy consumpticny, which 18 already Iower becayss UV crosclinking can he

carcied out at room temperatuny, can be sigatficantly reduved vomparsd with alisrnative ceosse
Boling methods because the crosalinking v divided ups fn this manner, Funthermors, by means
of postoroasiinking, any conesntrations of residoal chemtcaly which roight be present canhe
reduced by covalently binding the residua cheiesls 1o the latex. Boeanse of the higher tewr
strengths of the films, they can he produced with g smaller wall thickness, whereupon the o

erating sfficiency of the method




A

i

2B

%
7

\)\ ?t

Agcording to one vatiationa! smbodiments the amount of the ut least ope photoinitiator added

for pre-cronsiinking i & waxivman of the sams, proforably fose than the amount of the at least

manner formation of g Blm, for

one phedoinitiator

example on the glove former during the dipping process, may be hnproved, stnee durlag pro-

by

crossiinking an intermediate product s produced the mechanical strengih of whish is still

v foewr than that of the ead product, In particalar beoause of the smaller number of orogas

Haking stes, and this the Bow bebaviowr of the fatex or gel hay a positive effect pa the partie-

glarty uniform i formation.

X$

However, it should Te noted that the added smount of photoinitiator or plintoinitiators §

s greater than for prateg 0. although the aforementiened variational

smboedimng o peafiered.

Particularly when producing medicad laiey products, in piaticudar gloves, it has been shivwn o
b advantageous i, with a view to olvtaining balanced mechanesl properties, in partivular 8

dexired strenpth with corrvaponuling relavion of the glove, Lo, roduction of the pressuee or

TR

o,

srog car the hand afler exionsion brought about by donning the glove, thus proventing the

BN

earir from haviag a ~feellag of constriction” or fn order B ensure @ sutlable lovel of tantility

1

for the ghave woargr, 10 the reantion Tor crosslinking the fatex or the lotex mistwe, the propor-

tion of the at least one phototrdtiatoy 1o the polyaer dispersion for pre-crosshinking s hotween

M

Beluw the lowey Hmit notenovugh ovosstinking o
10 bo obtatped, Concentranons of more thae 5.0 phe fir pre- or postovosslinking have aneg

tive effect on the sfficiency of the wethod and further, the

ssalinking site donsuy 18 oo

To fmprove the tear steength and also for reasons of efficieney, it i alsn sdvantageous Wihe
propostion of the at leastone phototuitiator at the polymer dispersion for preevossinking &
Botween 005 phe and 3.5 phe, in particolar between G785 phrasd 1.2 phy ov i according o a
farther variational embodimen, the proportion of the &t least one phedednitiaes @ the pedymey

R
¢

dispession for post-crosshinking is betwern U8 phr and 375 phy, in particular betwesy | ply

and L5 phy.
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propesties such as mechanieal fear strengih, for exampde. I addition, the device of the inven-
s vy coanpeise two of thees peactons i the How divection of the Iatex deposad one behind
the other, i order o allow contmuoes prodoction, iy axperiments with fouy of moes axXposre
cyeley, Howas discovered that the toar strength of the finished procduct doey not chaige toan

extent such that the efficiency of the methind iy reduced. Inaddition, overorsastinking daring
the pre-crosstinking plase might abyo be observed. i the case of o one-of trvadintivn step, the

oar strength may be lower decause of less presvrosalinking.

Preferably, & photmnitiator is wyedd which s seleeted from & grouy somprt

methyi- bphenylmopanone rade name: Genocurs DMEAL Rahn AG)Y, phenvladvennvlic scid

muthyl ester, 2.4 S-teimethyihenroviphenyiphosphing aotd ethyd ester {ivade name: Laciria
TPO L BASE), muthyibenvoviformate (trade namer Genovwre MEBF,; Rabwy AG), 42
hvdroxvethosy Fptienyvil-2-hydrony-methyi-d- pr<s§e‘-;m‘m>~§~0m {trade naroer Irgacuwe 293
Kb AGY dimethvlemno-2-thmethyibenzyli- L morphotined-siphamd phatave- bong
{trade numer Irgacuee 379 CIBA), 2 methebd-{dtme ‘:\}hiuo}ph{.f‘vi‘»E»n‘x.s‘.szp?‘;s'}ii;u}pﬂ'}pa&mﬁ«

T~ome Urade same: bgacure 907 CIRA L 24 6-imethyibeuzovidipbonyiphosphine oxide

=

{trade navwer Lacin TP, BASEL On the vue hand, gm{i skin tolerance iy advaniageons, as

i surall amounds sman in

well axn i being huveoless gy regavds Toud, 8o that no probdes
the finished elastomer, whivh means that the procsss, Le. the washing steps, can be simplifisd.
In addition, sald phololnitiators have a high reactivity, so that effivient orossiinking may be
carvied ot with o lower ivadiation power or lower photoinitisior cosoeniration: the process
gosts o orfen be redoced. In addition, these phodoinitiators have high thermal stabibiny, Lot
ain TRG L) and Geneoure DMHA also have the advantage thet they are available in liguid
formyanud thas can be omulsilied ssore sastly I agueois systems with sdditionad progess
ehemmcate such e ctabiliars, for sxanple. Parhermors, the sbseaption range of Luckia TPG
L oxtonds to over 400 nm. so that fonger wavelength fight may be esed for bradiation, This
has the further advantags that the wradiation can also panetrate inte lower Tavers. Io this mur

ner, thickerawatled or beavily pigmented slastorer filvos or products may be pragdaced.
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According o o vartationd] srabodiment of the nvention, pre-crosshinking bs camsd cat on g

file, ;}aﬂ:ém fag 3t natun

Toww thick. In this maneer, types of fatex whiody have a highoor im of zbwzpwuu\:w also be

procsased continuously. Thin fayers doring pre

gd can be pevetrated almost homugenousty.

I pasticular, the laver thickaes:

.5 mnn

at teast twe bradiation sourcss for post-orosstinking sueans that mwre homngsnous dose

vaon

distribulinns may be oblained with tree-dimensionally shaped prodocts sueh as gimse& for

oven G  conunercial scale. A an example. botween three and oight, in particulwr
six emitters are disposed in the devics in the provess direction one bebniod the other, Clearty,
hovwever, more thae ight smitters voay be provided,

Carrying out postoronsiinkiog with & higher pradiation dose than pre-crosalinking s also ads

vantageons, fin s manney, lower degress of crosslinhing are made posaide during e
croastinking, whereby filny formation on & dippiny former can be tmproved; the ltex pastioles

Hloaw better into one another and cun fuse together, and higher trar strengths may subseguently

be el Fecuuss of the Mgher wradiation dose during post-orosslivking.

¥
o

> oy exsvaple when crosaly

T phus case 138 of partioular ady Fing IR lateg for posts

vi

crosstinking fo be carvied vut with an bvadiation dose wineh s between 130% and 300% of

the wradistion dose for pre-orosstuding.

§: »‘E;
s

<,

Prodorabdy, posteornsslinking s varried ont with an inadiation dose which 18 bebwee

b

s 3009 of the levadiation dose for pree-grossli

e pre-crossinbing audéor posteorosalinking, at leadt one co-crovshinking agent with at teag
Foe pre-cro bing andfor post-erosalinking. at least one oo Wwing agent with of least

pne thiol group i added to he fatex o the pre-crosshinked latex. In this manney, crosshiaking

is possibie via o {radical) thool-ene roaction, whereby oxygen inhibition of crosslinking can be

reduced, o that oreesHnking can be varvded oot in ake u addition, the ged point s delayed,
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el

gscrossimkin oage foy e opelin

o6
whersupon move csslinking and therefore o higher mechanival war strength may be ob-

faned.

For the aforomentivwed reasons regarding the ratios of the smount of photedaitiater for pre

oz,

crosstinking and post-ovossiinking, it s advantageous for the sdded amount o

ing i boe o roaxboum of the same, pref

the ameunt of the at least one co-orosshinRing agend shich is used for post-crosalnking,

wherein the proporiion of the st least one cogrosstinking agent fovthe polymer disparsion for

T

presorossiinling & pretorably betwoon 003 phy aud 2.0 phr and the proportion of the o Jeast

ope co~crosstinkiny apent for the polymer dispersion for post-ceosslinking s botwesn 0.5 phy

pog

and 2.8 phy,

fn order 1o inprove the tear strepgth and for economic reasons as well, 1 ix alvo adve

for the propovtion of the at least one co-crvastinking agent for the polyviner dispersion fiw pre.
cyossiiubing fo be between 07 phy and 1.5 phe or betwean 1.2 phr and 1.2 phe and, o o Sarthe

B

variational smbodiment, Yo the proportion of the at least cae veecrossHnking agsnt on the

polymer disperston for post-erosslinking 1o be betwean 119 ph

T A

angd 2 phr or between 1.2 plw

Lh
oo

and 1.8 ghy.

Preferahly, inmgthylolpropane-tois-J-mercapioproplonate or pantgerythritol tetrakis-3-

3

mercaptopropionate s used s the co-criashinking agend, as they have g relatively bigh rese-
tivity: trimethyiolpropane-tris-3-norcaptopropiimate bas o higher reactivity than pestasoviicl-

o

tod fetrakin-3-mercaptopropionate, but pentaerythritol totrakis-dmercngopropionste hay the

advantage that it 1 approved for coming fnto vountact with foodsuaffs. In addition, pontseryth-

rited tewakis-Damervaptopropionate Bas the advantage that the eisk of overcroastinking & lowe

v, a0 that in ths ouawmer, & thivd exposure cycle duning pre-crosshinking 8 possible. When
cmploying two exposare oycles, however, toimethviolpropane-tris-3Janercaptopropionate has

advaniages over the wes of pentsenythritol totvakis

~Jemercapioproptonate, but in pringcipde,
using both co-crosslinking agents s possibie, even both at the same e,
Surprisingly, o astone antioddant may be added to the prewrossdinked polvmer dispersion

prioy o postorosshialing, wherely not only can the resistancs 1o agiag per ¢ be improved,
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but n this manney U s also possible 1o uprove the resistance of the elastomer o

feradiation, such as for sterilizagon, fov exampls,
Parttondar antoidanty which may be wsed are eitamin B andfor sterieslly lindered phonolic

fe, batytased veaction products of proresal and dloyclopentadic

< -

£ue iR* ALOXNE L, Fa Sobvadish Vitemin E te-ocopharody i a Rnowy sadicsl soavenger. In

that Hois havddess to hisnans, and so the user of the Anished

‘-i

«.,.

s Marsover, viianin B

¢ glovey, can enjoy addittional ban

tightly mbibits the tuobene ceaotion.

By opder o Increase the effictency of postorosstinking, i & advantageoan 1f between e

cvnssiinking and post-comsinking, the pre-crvesiinked slastomer ts deed 5 @ magimam e

SN N
¥

r

sihaal mois

7,

Y iy ey, bt scattoring of the fatex film s reducsd, w0

that the excitation Hght can ponginue into devper

To improve this offvet further and thes e increase the tear strength further, i 1y advantagoous

i deving ds carriad oo w maivoun residaal mosture content of $8 with e

Prior to pre-orossii

can be added o the polymer dispersivn, 1o particular with o double boud, for example finoleie

§

actd, o ovder to improve sy fivmation of the Tatex

~4,

For erosslinking, m particular post

',/

king, @ mercury high g

& e

vesstre vapoar lunp doped

with gattiem may be esed i eradiation. Dopiag with gatliuen displaces the emission range of

o

she fanip B longer wavelongths which way extend nto the visibde range. Tn this manner,

.

eotively, i particnlar when using

deoper-bying lavers of the latex can bo cross-hinked wore o

Lawiebn TR LG I has also been shows that the surface of the latex flm s damaged less by an

vzoe stisck, so that the resistanee W aging can be further bumoved,

it s also possible for post-crosstinking to be carried out o an inort gas smesphere, for exam-

ple segon OF witrogen, o order o avold deterioration of the sarface propenies by the influence

of onygen.
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the formuy

faten, whercupos Better fm qualities are obiained.

I s advantageons in this case H post-orosstinking is carviad out on the formern ve. the 8

¥
y
3

ovated on the fonger y post-crowshioking. Al s traeliavion i mose

s case, this procodare has the advamtage that the Hils do not base 1o bo re-

fokeney of the ssethod can be e

X o

provid, and o the other hand probleves sith handbing stieky Hilsns can be avouded. Je

¢ ar ditforent angles to the frnsdiation souree

5 H the foomer

4t sy $ag
Y i O A u\.\?\u O L38O0 § f{ RS

cis ehae to the theeecdimensional natore of the produst can be

Aseosding 3 one variational smbodiment of the devive, a redling onit §s dispesed affer o g

leant ane dipping ok by means of which the dippod anticles can be rolled & loast partialiv, in

SOR S

BN sourg

pastioular with gloves on the open end of the shatt, and In that the sdditoral s

P

fastosrey e loeas

is avst so rodling vait bnothis maswer, the dipping former and the of

¢ X

ed thereon are not only rosdiated during the ransianonal advance moversant, bl aiso, & rota-
tomal movement iy seperimposed pvey the ansiational movemeut, whepsupon the elastomey
filsv oo be bradinted roove howmogenonsty tver the glove sweface, In pavtiowiar as regards the

o distrtbetion. Lrdhis case, the spred of the wansiational advanee movemest sy be bes

sween D mfmin and 25 wdmin that of the woisticeel movement may be botwsen g 25 W foed

&~

Al ol S U feed e

et b roactors sach with at e

Forhe sforomentionsd regsons, for pre-orassiinking, at b

N

fivat frvadistion sourpe ave proforably disposed one behind the other in the process diregtion

the devive,

At deast oue container which possibly comprises an agitator may be disposed betwesn the two
reactory of the device, 8 s thay possible o dose or add process ehenmeads subsseguentlyy

smnitancowsly and 0 a sbupie manner hebween the pwo exposurs oyales,
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G
it shoald be noted ot this polit thet addittonal reactors may alsn be wend, for example & thivd

LRHCIY, fee order fo be able o Carry i C foay 'hﬂ‘" of one of the beor othey reaciors 18 & conding-

e vosction e

a apectral region for crosslinking w

F A0 i particatar 280 se, preferably 275 wmy

s, praferably 400 am,

ta addition 1o the sforomentioned photomitagors, other phototn alse in prineiple

he used which toact appropristely i the sliraviolet andfor visilde g W partivalay
SRR

i the bloe region of e vistble spectral region adjoiag the UV range. B

Sorxs
 abwrv

o co-orosshoking agents mentioned shove, other cocrosshinking

o sedonad

he used torder 1o bupeove crosshinking. As an exaaple

e corcrossiinking agent such ay, for sxample, 16 heyane diselenol, or other

Red

thiols, i pasticntar multifenctional compounds or derivalives therea! such as, §

bis-thivds, fin example L6-hegue dithind, wisthiols, bisseldnods, winselsonds, ay well ag mux-

In the method sccording o he fovention, o least one addivional ankiibey sgent may be wsed,
sefocted from a group oonywisieg aoryiates, o particudar meltifonctional soeviates such as, for

ernple, hoxang dlol dacrylate (HDDAL tiocthyiolpropane triserylate {TMPTA) con

pounds with vinyl ov albyl groups such as, for example, trially! oyanorate, wiallyd vocwuue
raty, as well s minty erent suel as, for example, at Jeast oue said sorviate, fu pavtioudar g

multifonciional soryviate, with st least ooe said compound with vinyt or alivl gre

 inpenve the orosslinking behaviour thereby again, wultifynctional compuunds are pre-

foe

\
3

fervod. Such crosshoking Gaaxihary) age

sts sy be tncloded ina proportion of ugete 1 el in

the polymaer dispersion By pre-ceoaslinkiag andfor in the polys

o

wer dispeeston §

cropastinking.

i

s also possible to add at least one sensitizer i cader to transfer the tght suergy muore effec-

gively o the photoimitiator and thuy scoslerate the ceonslinking reaction as g whole, or to have
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AZOOKERE
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4 pastiive influence on the §Il\)z ess, ot 10 make # poasible thepehy b s which

han woukd be ady

absorty i a dif

The at ldast oue seraitizer may be

. Crer mrasvatio et credy oo Ty e R e
§ sigy, apvsnatic ketones such as benzophenone or thioxanthone feu ol aroEmane
3 N §EL i Sy e P
COMPRTDY SUEh a3 antivseeneor ‘i}‘\\u‘}\ Tor e amgm ﬂii.}z:

phifwlocyaning or titanium oxide, av well s mixtures thomeof, siee these compaunds, in pars

.

ticular with the photohrtiaton sy usesd, itoract o g suitable maner.

1 The proportion of sensitizers px‘s‘?fe.s‘az?siy within a range withs 8 lower lmit of §.3% and with

aitigton, of withiy @ range with e lower hmit of

an uppor Hnst of §

and with an npper Hmitaf of the amowst of photoimtintor, or & range with a fowey

o

ot of 15% and an upper it of 2

22

of the smous

stone photoinitiator aunddfor the at least ong co-orosahinking sgent andfor the ol leas

i3 The at e
sne sensttizer may be pre-omudsifind o predispersed prive 1o addition to the at ldast one faten
for form & pre-onwbsion or pre-dispersion: for thiy prepose, 10 onder to iprove the dispersing
o esvmdaivn behaviowr of these components, ot feast one onmdeifier or at least one dispersing

agent muy be added, whereln particularly pretorsidy, d surfactant v ased ay the emuisifier ot

¥ agent, i particular polyethyvlens éi.‘?,\m‘s sorbifan monolanrate. In this wanne, e

woduction of said components fato the 1o partiouday Bogusd, latex phase w simplified and in
3 3 b3
s manner 100, “sanal distribvtion” of these componenty through the whade of the Bawd
3 3 K
phase may be oldained. whereupon higher resction sperds, Le. highor conveorsings per time

anil, and thersby shotteniog of the method may be obtainad,

3

This pre-enadsion or pre~-dispersion may be sdded to the Jatex or bex neixire o lesst inpant

priar o the orassiinRing reactiown. Similasiy. 3t is possible to add at least g portion of 4 during

s

the crosshinking reaction o betwoen the expasure cynles of proscresslinking. o thiv manner,

the coosslinking behaviour. i particuliy the stact of the crossHaking veaction, of various latex

X

34 types may be reactad appropriately and the ¢ (}r;;;\famp-‘;i-am: of anxifiary eomponenss ar stater

componems yoay be adaptad move sffectively o the vespeotively desired degrse of cvosstink-

N

ing. by particular, the degree of croaslinking of the oty or the latex wignee canalso be ads

justed move effectively thereby,

o
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venRbog may beoselacted from a

QEOUP LompRising natuval rubber (XK}, poly

ENRRY, ohden

soprene-latex (R} piivile butadiens rubber latex

reng-fatex (UR), styrene-butadione latex (SBRY labioes of ethyl avrylate oo-

5 potvmers {AUMY, hulces of clastomes which are produced by ve-enmalsification, lavees of

funetmmnad Or=OoIals

sotyviiers such as, for example, photoinitis wmddor varhoxylated

fatroes, faticos produced frowm polymer bleods, sz well sy v

Cen o~ althonigh the spplication of the wothud of the tnve

Fatex with ansaturated U-—L0 bouds - can vesalt i surprisingly

10 appropriately goud properiies,

5

Trv thiy oase s slvaan

wis who w lstey i orose-dmked with.a solids content which B

S Sy

and au spper Hmit of 6%,

feoted from arangs with & lower B of 2 11 pavticudar whes i

3
3

ihea sodidy content which s e

fatex ts croastinkad v fected from @ range with 3 leewer fimit of

125

MK and an apper Himit of 30%, prefevably whee a lates by crosstinked with o solids content

'\

which s selectad from & cangs with & lower it of aved an uppet iimdtof 45%, since

with sahd sotids contey cpwiately good mixing of the individual educ

o

F:
ool
5

el thas s wage

i veartion wocess is possible. In additton, thin makes B possibie 6 prevent the taver thieks
fesy i the pre-crosslinking roactor frow varying over the longth of the radiation, W pastion-

e batex he-

Sot roactor s pead, Above & sulids contlont of the ey of 604

Commes Ioo viscons and alresdy ue o tondeney 1o coagaiate. Beloy the solids content i

e dowe o fom » desived Jayer thivkne:

furing the coagudation - dippiug procass.

Froferably, the crosstinking reaction s carsted ont in a fallisg § fra dlpping ro-

R

aetor, o evabde the energy to be applied s farinto the corg regrongs of the mikiwres as possible

o pradefinable fayer thickngseses of the reation mixluse,
forr 1 predefinable laver thicknssses of the reaction mixiuse

¥ addition 1o the sferementioned preferced doped mereury vaponr hamp, other meronry

{amps, {pulsed ) xonom lamps, v excimer famp, @ laser sueh ge, foy oxanmple, an exeimer faser

& of ¢ faser for at least partial croxalinking in the visible Mue rangs, ov an LED Gubt sourcs may
be wsed oy the energy souree for the electromagnetic radiation. Shotlatly, microway e

u

[ emtiters may be ased,
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iy ovder o frther Iocreass the convession or o increase the specificity of the reaution, mone:

X

chyoamatic vadiation may be used; in particular, Tasers may be ysed for iy purpose.

¥

Ag glresdy msntionsd, the crosslinking muthod s pavticslarly prefevably employed forpro-

LA

a medical glove o a suegioat &, Iy particular, @ aitrosamdne-frow glove ny pagtice

y

placly advantagemaly be produced, 1o partivuday from uatural vubber

N

The photoinitiator andfor fission producs from the reaction may be covalently bonded o the

o of these melepule

Slastomer molecud sxihle mizvadi

10 ghivve may by fwthe

s aivo possible th voagent, i partiondyr a ulifsctionad

thiol, might be tmebilized on the elestomer molecniey, in purticudar by vovalent bonding, in

geder to further mipdwmre tho risk of skin

r:a

irvitation when asing a glove,

o
(¥ 3

The glove according o the ivention may be produced so a8 to be free of siirosaming sudfor

free of sevelontors anddor free of sulpbur “eee of salptas” means that no fee sulpburweed

for valoanisation w prossst,

£
a
fserd

The tnvension will sow be explatned Iy wmore destbwath reforonce 1 the follesving Baures.

I o disgranunatic, kighly simplified reprosentation

Fig. } shiows a process Howehart for the prodaction of powdered surgieal gloves;

"3
&

Fig

i

2. shows 3 device according 1o the mvention for pre~-crosstinking with a double ex-

posars cycle:

Fig. 3 shows the arrangement of several Jradiation anits for postorosslivking of the

ot

3G fatex om the formen

shows a variational embodintent of the arrangement of the irradiation umts for

By

i“;g‘

pust-crosslinking;
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Fig 3 shows a variational embodiment of the arrangement of the vadiation vnils for

%=
%
2

post-crosshinking:

Fig. 6 shows a vartational embodiment of the arrsesgement of the sradiation wats for

post-crosshinking;

Fig. 7 shows a graph of the tear strength of the elastomer a8 8 fupction of the pumber of

axposure ovoles prior to hot gir aging
(P YOS B g

Fig. 8 shows a graph of the tear strength of the slastomer as a fonction of the munber of

exposure cyeles after bot alr aging,

ft should by noted that i the variows embodiments which have begy described, lenticad parts

have heen given Wentieal reference aumerals andior kenteal vomponent names, wharsupon

N

the disclusures thronghout the antive deser

e

an may be apphicd to the same parts with the
same reforonce mumerals anddor same somponent ruenes, B addition, positional details weed

the doscription snch as, for exanspie, top, botion, side eto, rolate 1o the figare curently bolg

deseribed and reprosented, and of the position changes, they shoudd be applied o the new posi-

fion. Furthermowe, individeal features or poanbinations of foatures fromy the vagious sxemplary
embuoditnents shown and deseribed way i thenselves reprasent independent inventive o

¥

mventinn-related sobutions,

Adb ot ihe dotals relating to rauges of valugs in the presend deseription shoudd be understood

o include any and all prrt-ranges: as an example, & rangs of 1o 10 should be wnderstond o

st that all part-ranges starting fromuthe ower Hwit of 1o the opper it 10 are incladed,

X

Lo all patranges beginming with a Jower Hmit of 1 ov above and ending with an upper g

of Hlovbelow furexanple Lo L8 ar 32 8l or S5 10 10

Figaee | shows a varigtions! embodiment of 3 sohematio preess flowchat for moducing sue
sical gloves miade from latex by dipping v an installation 1.
B shioudd be noted that the mvention i net Hasitted 1o the production of surgicad gloves, but

vather s atmed at oross-linked elastomers in general, v particular the afvramentioned prod-
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aots. Inoaddition to gloves, other tatex producss may also be produced 1 accordavee with the

imveniion, such as condoms, for oxample, vanious medieal llex products such as catheters,

edival mibes, tissue aulinre vorsely, ote e e T Even

Usueh as Hippers, pacifiers, ete., for ttx;.ﬁ’;;pie.

3
fna chemicals nacessary for @ pre-valoanization step 3 ave mivad juto the
fatex, followed I nepessary by homnogenization of the latex. The compounded latex s then
pre-vileanized in the pre-videantzation step 3, Nexy, the presvalvanized {atex b tansterred
o @ chaly dippiog walt & where U or the sen-finished prodiuct passes thvough the stages of

10 dippiog 3 beading §, wot-deaching 7. drving §, optionabadry leaching 8, optional powdering
HY sivipping 1, packing 12, quadity comtrol 13 wnd optional o
saves undergo olvaning 15, coagulan dipping 16 and Jrying 17 prior 10 vepeated dipping in
tatex

3 The dipping former are ustally mude of poresiain, i may abvo be made of glass, staindsen

or plastic, A clean surfave for this dipplag formwer by @ vriterion for homngenous depasi

5. Boal sikall and sobd solutions, oxigdiy

sion of the latex film fw the subseguent diggring px

wy compennds, surfactants and ofien a combination of these cleaning chenue

degrease and clean the dipping formers.

e faver thickness of the de-

,.,
{'r

The comnposition of the coagulation tank 15 also @ paramster for ¢

posited fatex fifm. The g

Do compused of the coagulants {usually TalRGy, op-

7y
%o
.
=
oot
oo
poct
4

“
74
=
77

poa
5

M
jo2
fod
=
,m
4’/

Calily) and the wetting agent (&

The reloasing ag avititates remwval of the glove fhor the dipping former, a i sovoe
25 powder-free paraesees, other inorgavie salty and rometimes even polymers may boased, ag i

ynown from the prior ast,

wisttive metal ions deposited on the surface of the dipping former discharge them and

then subsequently cosgulates the negatively stabilized MR fatex, as soon as the former s

sreecroasiinked lates, Different fil thickuesses ane obtatnad as a funetion of

the dipplog peniod and the concentration of the metal fons,
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3

Giloves are produced with a rolled edge ou the tower shaft end. To this end, a portion of the

depostied filim with o rolled togethey nechantcally by votating brushies during the beading

o . Beomuse of the stickiness of the filw Hed beaded wdge ts held topether dwring

filom by provided with mechanicnd sue # briet drving periad befors wet

poth vy

s out. Dipping the latex filron 080 & warm waki fank washos s soms

profoins in addition o the coagalants (CalNGCally)

in order to produce powder-free gloves, mstead of the powedering stage 1, swetace reatvoent

i

sy be provated, for cxample by ehlorination, o evder 1o baprove dowung sad dolfing of the

gloves. Lubrioant contiags are also possable, however,

s for gloves sre known from the puior an, s skilled peson i retorred

EP QA3 204 A, By oxample, o paeticwdar Figures 4 and 3 of this EP-A docement, as well gz

23

o the relovant disoussiony iy octomn M, W 3% o cobimy 18, e 3L W particadar in robatbon

o diseussions relating to coagnlation, dipping v lalex, various washing processes, senous

3

post-treatnents aach as, for example, cilorination or halogenation of the swrfice of the gloves

o the Jatey, roughening of (e sorface or the provision of powderiess gloves et Thix svoid

srary repetition of the :ptﬁfsz art i oonnection with the g)m&%m mpvention asd thewefors
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Figuee 2 shows a preferred varlational embodiment of a pro-cresshinking device 18, In the

uwstatintiva of Pigure 1, thiy s disposed bebwesn the mixing stage 2 aad the dip

b

o
3
Z
&
%
“§
&
4o
g5
4
J

wharetn the pro-crosshinding devics 18 sony alen inchade o mixing stage 2

¥

N

b thia variation, the pre-crosalinking device 18 comprises two reactors 18, 20, fn partiondar

falling filo resctors, which are connected voe behind the other i the divection of flow af

X X

latex—arvenw 21, s that the Tafex passes through Swo exposure oyeles during {3?1’.*Ci’ﬁi‘(siiﬂi{ir}»g,.

Le. s expused twive to irvadintion with UV andéor vivible light. Radiation sources 32, 23 are
absus diyposed v the reactors 18, 20, In partionlar He bigh prasasure vapowy lamps, Additionad

comfatness may be disposed before audfor betwesen andéor after the reactors 18, 20, for exame

plo theow contalners 24, 38 and 26 as in the ease of the vasiational embodiment aceording to
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aid containers may, for exampie, bewed fordo

A ¥ FEAA

Gudditional} process chemieals,

for exampie the photobutistor andior co-Crasstinking sgent, or as an nlormedia

¥y
1

¢ mived ov prescross-lnked latex, Purthormorg, said contanenisd

contain the pholoimtiator as & presevulsion or predispersion, possibly with sy apgopriate

Y

swmulsifying sgent, As an expmple, as alroady mentioned, sorfactants may be wed 15 the enwal-

2 37 maay be provided, by micans of winch the latex

ved im ;;)11\?-\5.‘{(}@5{ aking device 180 In the ombodimed of Figure 2, 8 second cony

¥

send f e divection of How « avvow 21 bee

fo, the compveving devices 27, 28 rouy be formed

fv

Furthermors, appropriate controtlers, valves, oo, may be disposed ot the corvesponding foos-

Hons for the purposes of controlling as

cronatinking of the

This cascads of reavtors of Flgure 2 has the advaniage that twosstage |

fatex may hevarriad put continaously, However, it §s alse possible to

carry oud said pre-

inking with only one resctor I3, whereapon the latex then bas 1o be guided in g choult

to affow for muhiple oposurs.

Instead of falling Gl reactovs, dipping roactors may sbo be used, for sxample, huo which the

wradiation source 23 dips.

Fgere 3 diagraromativally shows a varitionsd emabodiment of 8 post-creestinking devics 39,
T dippiog formers 30, 31 are shown, a8 well as six rradiabion units 32 t0 37, Profersbly
this postcrossiinking unit 28 is disposed {n the region of the edges 6 of the installarion |
{Figare 1) sinee, if gloves are prodaced, & rotational movement - arvow 39 - s superimpossd
o the transiaitonal Torwards movement - avow 38 i this ombadiment, whareupon the e
diatices may becoms mors naiform: v partivular, “shadowed” sreas in the Hngers may be -

funsinated nreee effectively.
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Hy have 1

cod st a differ

b disposed i s position |

B2 ynay s be us

i partiondas foy prods

- fibms, or 2 mnmbey other thay st forexs

amiple B, thees, four, five, seveay, efc.

here oo and for the veason given above, Ga-doped Hy-Bigh proasare vapour lamps

syitters may be

ave waed oy the epacdiations anig

weed, for oxample thoes prationed sbove,

welinking devics 29 & situated wt o differont position in a production instaliation

pnal de

ot crosslinked elastomer (products, 1 s also possible to provide an additional ro

rection i onder © homogenize the vadigtion,

andl, for sxample a drying chamber ov bot air oven, s provided (aot

o3

3 and after the pre-wrasstinking devies I8 in the installation § {figurs)

beomme, when the invention was being developed. it wis abserved that igher war strengihs

could be ohigined i the magimum: residoad soodstore contantway ot the gieneutioned lpvels

Figures 410 6 shoaw variows sptions foe the Teradiation of dipping formers 30 provided with

barey filos M Thus, Figure 4 shows Sradioton at a tght angle, whorswes Figures 3 and 6 show
trvadiaticn at an angle 4 of 307, T form the angle 44, the dipplayg formwr 30 is avcordingly
wclined relative to the veference plane (he bovizontal plane it the example of Figures § angd

X

B

By axing dess measuring stiips disposed af various points o the haud shape (hoth the spaces
between the fingers snd on the band surface), # was disenvered that evey with simple Hhsmi-
nation porpendicalar o the hand shaps (Flgore 43, orttical sreas could alse be iunimated; the

dose distribution it this case was b the region of 16 {see Table 1), nclining the band shage

b 309 to the UV emitter substantially reducsd the dose disteibution (o the vegion of F3 1o
fidy
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Tabhle t

Position |

Fisasereroont

point

Dose {mifom?2} a0 30 30 20 126

Plus position 2

Measurement
point :
Dose fmliem2] 03 1100 30 3200

Lot

Plus position 3

;}Gi}‘:i

Dose [mlem2] | 10071100 |70 (70 {5200

Thesame way observed: for the baek of the hud

Fowr goowerrically more Complex formers, 1t s also an advantage W more than one bradiation

souree v used, whorein the frvadiation sourees are disposed at differemt anglos—dependent on

the gemmetry-—-to the framer andfor I the former i rotated duning weadiation, whereln in this
zase oo, e angle of inciination of the former b the vadiation sonree way be varied daring

freadiation o nevessary,

By means of the trradiation sources 22, 23 or the freadiation wniny 32 10 37, energy ia trans-
ferred to the photolnitiglor in the foum of photous, Lo, #S molovules, and in iy manes sadi-
cal formation frons the wolecudes of the photoinitiator can be jostiated. The sadicads which ars
red can then break double bonds which are in the latex molerules, for exavaple n the main
chiain andior o g ssde chate inaccordance with a radical vonction owchandsny, and thas bring

abont ceoastinking via nliatoy swleades oy dissetly between the elastomer swdecules,

I addition, seconding B an additiona! varintionat embodimant, it s possibde to add s least
oase auxiliary substance o the polymer dispersion sndfor pre-emulsion. This suyiliary sub-

stapee may, for example, be o crosslinking anxiliary sgent {eo-orosslinking sgent) As an ey
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anypie, 1 possibie W use & thiol anddor a sele

bly, the tuol comprises two of more SH g

thiodene addition reaetion ocow rissg arisey, which genesates groashinking sites fn the polyer

I this maner, the orosstinKing e

g agends, erulsifiers, congulat

colorants and also fillers 1o the polymer dispassion or

‘:’
45
e
=
Gz
%
&
o
#
7~
o4
e
=
7
£
v
foos
pev)
.M:
f it C
brad
Fgs
b
&
%)
o
e
o
e
Kz

§w;w e part to the pre-ey sast forthe most past knows

froms the prive st 3t this pont, @ skilted person §s referved to the pectineat feraiuve, for ex-
amviple 1o the Appheant’s dotument EP O

ok

At or fo the pablication "Kantschuktech-

THVIST, { uii iid IBEY \ vi\}.“ i}t}g}

AL fonst # pottion of the pre-emulsion or the pro-dispersion may be added 0 the polymer dise
presion priov o the stavtof pre-orcsstinking reaction andfor post-crossdinking reaction. Sim

tarly, 8 s possible to add at feast & portion of it during reaction of said polymer dispession, for

S

example 1 amall amounts, such s droplots,

The froadiy

pst}
Pl
oo
o
w
‘?

/Nw

ot

s Al 478wy o 275 sy augd 400

With reepect (o the photinitiaby or possible mixtuees of different photednitiatons, veforence s

made 1y this wgand o the discassions aboy

¥

Roth the rradation sourves 22, 23 and the woadiation anits 32 to 37 ax well as various agita-

tovs w optional further components of the tstallation | nay be operatively connected with o

1

ot showan s such as, By example, a PC o, in peperal, a data

sountrol amsdics rmpulat
processing sysiem, so that if necessary, sutomation or processing with vartable reaction pas
rameters van be cartled ot compictely antomativally. As s example, By ovder to change the
lemyperatiys, an appropriale prior at heating andéor cooliog device may be disposed ou ar i

the rescrordsy 18 )
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¥

¢ possible o vy out pre~vressiinking snddor post-crossiinking at a prosears which

Ao from almospin

presstre, fy exmrople at fow prossured 31s also possibio 1 aury out

sachion under high prossure,

38 miay be designed sccordingly, Lo Tor example. vabwms
3 suitable for carrving cut high pressuse reactions, L. for example
O at foast ope surface, the falling Bl reacior comprises sullable sa
order 1o allow the slectromagoene
i thee sterior of the reavtor o sesctors 19, 2 Fuethermo, i
feasy i part from o UVetraospavent matevial such as, S exay
The trradiaticn sources 32, 23 may, however, ulse be disposed o the haide of the falling film
rescton, vo that the polvmer dispersion s exposed from the sl ouy
15
Clogrty, U is possible for pro-crosshinking andfor post-orosslinking of the lates or the laticss ®
by carried ot separa o, mdependently of the additionsl praduction tnsialisting for faex
prodicty
20 Congerning the photonitiators wsed, the vavious auciBlary substances and their covoentrations
of propewtions ss wall ax the aticss wbich can be esed and thelr proportion in the polymer

dispersica, reforence & made at this juncture ® the above goveral discussions in order

P2

28 in the context of the lovention. the soluls wsed oy be dissobved in a solvent andior emulsi-

Hed or dispersed tnowater

I the conext of e frvontion, 1S aiso possible to carey omt 8 post-ireaiment alier shaping,

for evample by heating, iHuntinaling or extoaction,

42
[

atex films produced i the vontest of the invention may be inthe

¥ ~

N, cpastionkicty for natural rubber, with an clongation at break of




o

QUORARNTS

Hds also possible fogarry
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ont e radiative chomninal orosslinking both continu

wushy and dig-

D 3 3 SRR TTUSE M 3 FRRRT Ry
Several evamples are which wers casried ond in the context of the vention.
Huowever, ¢ desoviption of all of the axperiments cavned outwoald be beyond the scope ot th

presg

sestricied o them. Rather,

wsed and they propovtions

ey
]

3

st deseription. Restrioi

he following muatesals o ok

sxamples below does pot roesy that o wyventon

the seope of the rveation with tespeet 1o e lauces or chemicals
s 8 wathin the ravges detined aboy

Materials

Detailed de &mgs ton

. \IRLatex
IR-atex

Coagulation tank

Lubricant tank

\

§;i§g§3 ‘a‘u"nm«:mia NR-Latex #60 % dvo
Kratoo® R-401 Latex /60 % die.
CaClZ sobution (10 wi %) in waterfadditives: chalk, wetting
agents

Mixture of stlicon, acrylate and pelyursthane companents

Sheanical

Manuiaoturer

Struciurad formala

Fhotoinitiaton

Gegocure DMHA

frgacure 2959

Genpoore MBE

Lacirim TPO L

Ratwy AG

Rabhn AG

Rabo AG

BASE

o \\.»«" N

X
o8
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Co-grosslinking agent

Trimethylolpropane-  Bouvo Bock
fris=3~ Thiochemicals

mercaptoproionate

Pentacrytheiio! el Brognes Bock goe o o ese
Ssies
takis-3- Thiochemicals ~ e

mercuptopropionude e

Lo =i
....... 4 P
p N ¥ Ny
S e & O S

Other chemicals

Tween 30 Sigma-Aldrich

Ralex LC® Rodvadis

Nekal BY BASF

i SO.Na
AN T kNG

7 \\\\‘.- \\Y fos

j | i

B S A T

N X

ot

Ascerbyi palonitate Sigma-Aldrich

=

3

Linolsic acid Sigma-Aldrich 0
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g~ Tocopherol Sigma-Addrich
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UV pre-cresslinking i falling flwm reacton

> UV Crossfinking of Natural Rubber (NB lagex}

{The sidweviation phy stads Tor papts por hundead parts rubbey

Provess parametar

Provess paransier

Emitter ozzt*s*‘-{ {Hg-high pres- 3000

sure famp) W]

B

Number of exposune oyoles

{repocars
DRMHA
{03~ L0 phoy

Tris-tiyol
{180 pht)

Fhotolittator

Thiol crossiinking agud

Conveying speed
fmini
Laver thickness (falltng
filny

{oum]

Solids coment Gatex)

{dre.

Cooling water pross
{harl

T

1.28

045 - 0.8

40

Gippag:

Provess parametet

Progess parameter

Sorh

Liguid fatex Si@{gga period {pre- 13-
crosstinked) {days)

Ralox LO
{05 phy

Stahilizer

Drving temperaturs

{oC
Dryving peried
{mind

120

M

Subsequent dosing price 1o dipping

Process parametsr

Provess parameter




AN

24 -

Photointitator Genecure DMHA

o Thiol crosslinking agest Taetra-thiol (3.0 phr}
{LO~ 14 pho)

Post-crosstinking

Process paramete

radiation das ‘.
Hiom?

3 oy e NS { T N e teeaed ¥
During the omsslinking expovimandts, NR ltox was pro-cross-tinked oneg, twice and theee

gres gt an frvadiative power of 2000 W wherehy after each oxposurs oyole, e sapaples

wer irectly romoved at the outllow valve, The resulty are shown in Flowre 7

3 Srerile sampdes Gugoares ) and vow-steriie snnples triangles) were measured. The teanug

strengths i Nemo® (osdinate ) are shown tn the fignres agaiust the number of exposires {ab-

SR}

iy be concluded fron the vosalts that alter pre-cvoastinking pwive, s mayinaan of the me-
10 chantosd atvengths was obtained {ovpaslink density was 828 mmaolfomy 3, I this wase wecile,

nonaged KR fatex filns Gioved for 7 davs & 20° ) had & tear steength of 26.5 Ninan',

whereas after hot alr aging, the mechanical properties timinished s 22.0 Nimm®.

With a single exposure cyele, the croastink density (0, 1 munobont”y wis apparently ton low,
13 w0 that the subseguently dipped latex fims bad mach lower tear strengths 21 Ny associ-

A

A S T
ated with g poovet aging vesistance {1385 Nawy

After a third exposure pass, s reduction it the tear strongth was also ehserved, sivee over-
croastinking (orossdink denalty was 049 mmolfom™ {ed 1o o reduction in the wechanical
pit sirength, whereas the aglag resistance of an sver-cross-finked NR tatex film was much bigher

conprared with an under ovoss-linked Hlo {one exposure eyeiel.

ft was also found that crosslinking {pre-Crossiinking sudior post-crosstinking) tn s dnert gas

stnwrsphers (argon or mitrogen) alter the second ar third exposure oyele ed to an ncrease i

3

2 the mechaical strength of ap te § Nimm™



AP

5.
fr addition, deying the latex Hilns at room femperaiure wstead of wl a e tperatirs could
result i tear strengths up to § Nimm® higher,
Finally, by means of post-orossiinking, tear strengihs of up to 33 Nimm® conid be obtatned,
5 wherzas swith an aradistion dose of over 3 }..-"’s;'.mz, the fivst degradating ronctions could be ol
sopverd i connention with oxyge which tend 0 o reduetion of the war strength,

z

Example 20 UV Crosstinking of IR Lateg

UV -pre-crossiinking in the falling film reactor

Process parametsy Provess parametey

Emitter outpnt (Hg-bigh prese
Conveying speed
Piéming

AN
L2

sure fampy {W R0

Number of sxposare oyeles Layer thivkoess {falling
filw} 4435 - 0.8
o}

2

Fhotoinitiator Lucinn TRO L Robids comntent (atex)
(0.5~ L phyy idre ]

Thiol crosslinking agem Tetva-thiol Cooling water pressure
& W _ g W
0.2 - 1.0 phy) {hari

Dipping

Procgss paransiey Process prrametsr

Liguid latex storags period Residual moistare
<} covtent
Arntioxidant’ Rades LC Nekal BX

) Stabilizer o
0.5 ;‘hr, (1,25 phy)

A
i

{pre-crosshinked) {days]

Subsegnent dosing prmr e {impmw

Pracess parameter Process parameier

Phctotnitiator Lagitin TPO L Thiol crosslinking Tetra-thiol

(1.0~ 1, 5 phr) agent 0.9~ 1.4 ph}
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S

Post-crosslinking

Process paramneter

frrsdintion dose

A 3
ces . 413
Hem®)

UV fight source Ga doped Hy emitter

Soni,
(4%

2]
3

Foooptionaily also 8.8 ply s-tocopherel

dre. L. dey matter conie

Cionerally, it shomid be noted that the power omprst of the enttters of the nvention in the pres

crosshivding stage was between X W oand 3060 Wi particidar betwesn 400 W and 1008

W, amd inthe posterpsstinking stage, i was between 2500 W and 4500 W o particwdar bee

tween 3000 W and 3500 W wherzin s advantageous for pro-crosstinking to be carried out
at a tower power. v onder 1o odiady better fiby foomation, particulasly with B-latioes, it

5
S S
/YA

seous for the peawsr ontput of the emitters for pre-crossiing

g

cod approxis-

mately 800 W, However, it shondd be noted that the emitter power output wised can vary from

the values glven by way of example se 2 fun

~ “

¢ nstalia

og,

Dy adddition, addiog suclictuts in the pre-orosstivking stage, i priioudas serfactants with vn-

sturated O honds such as Hinoleie seid, for example, may improve formation of the film,

Farthermors, i pagtivular with IR latices, film Swmation by adding radival scavengers such as

ascoshyl palmitate tina proportion of 0,25 phe to 2 phr, ju partionlar (03 phe o | phel fovexe

anpde, coudd be tmproved oo that crack-free films were obtained even after dryving, Ascorbyt

pafmitare hay the propenty of acoumalating o the swrface of the laex particles,

Because of the allerpy potential of the products and the efficieney of the method, it s desiv

¥
Ble to e as fow Chemicaly us possible. bat for high mechanical strengiin (G20 Nim's, at
N

feast 1.0 phe of Genocute BMHA and 1.0 phye of tetrathiol ave preforved. Thess wear sirengths

could be tmproved in the ateence of & stabilizer



BRI IR

Ralox LO used, for oxampls, fve, i this case traps the mitdor

sadtivals during p tivaly, wherohy the fhiol-gne oros

st-viCizaiion vey

hoking i pri-

muarily nhibaied gt o low concoutmanion of the process chensesls tpost-doping with L8 plr of

Genocure DMHEA mwd 10 pht of tetvastidot),

slng Locivn THO Loas o phototmtt {, because of B absorption o

the vistble wavelength range, on the ove band iadiation: can be used etticrentdy for pose-

crossiinking, and on the other hand, fong-wavele

cth Hight can pengtoate o deepsy |

TR
A&

whercupon & more honogenous crosstiaking may be oblainad over the tatox His

i

X1t m‘}‘!‘\, v

ythe aging reststance of VY orosslinked (pre-phes post-erosshn

Cwhich ovours as an easential

fatex Hilms could be obtained with s-tocopherol (vitamin B

s in the metabelise of the hamas *’ms and therefore & advantagoons having vegand

wrgologival tolerance. The proportion of vitwein B wmay be betweent 0.2 phrand | pha

However, It the contexi of the invention, the addition of vitwoin B as a stabiltast s sot v

strictad to IR latices, Tn goneral, vitamin B can also by wsed Yo thie puspose i other fatioss,

Vitamsn B aberchay the advantage thet 8- surpeisingly - dows not inhibit ov ondy slightly hib-

0 its the thaolone seaction.

To improve the stabilive of the ey nuxtare, o napladad sulphonate (Nekad BX; 0.2 phe- 2.5

A

phir may bo added, for cxample, whereupon the conveyability of the latex through saw

deposity in the fostallation | can be considevably improved,

23

Furthermore, it is advartazeous i the loved of prescrosshinking is bebwees 80% and 12300,

fenlar bepweesy BO% and 8%, 1o addition, the grosstink density 1 determined v order to
extimate the degres of grosshinking, since iy parameter can be determinsd mpidly, in onder o

charagtorize the progress of the photochemical orsslinking resction,

The grossiink deosity provides yoore exact iformation shout the demalty of cvosslindy

the average modecular weight of the polyiner chados betwsen the individual o
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In addition, e degree of swelling of the UV-crosstinbed Iatex il is detsewminsd by migans

of the Flory Rehner method.

N

About 80 myg of the ovosshoked Ldox film warg swollen 03 sl of toluene for 48 b gt 307

3 a deving cabingt. Mexi, the films were filiored theough o Blter papey and dipped several times

i dicthyl othier, 30 5 after romoving the sample Fron the dicthy! other, the latex fidm was

~

wiighed {2 0.5 mgy and the sample was doed &8 70 hed

pag

Ty mo cabinet 31v ootant

at, The density of grosshinking v

)

W z i, then we

svined by means of the

Flovy Huggins interaction parameter botween the solvent snd polymer using the followdng set

i of eguations.

average molar mass of the polymer chains between the crosslinking sites
molar volume of the solvert
¢ yolume fraction of the polymer
e Flory Huggins interaction parameter belwesn the solvent and polymer
€ sy of the absorbed solvent
20 A mass of the dry polymer
A e

roity of the solvent

density of the polymer

The mechaniod strengths of the Iaex filmw were deterndned i acooedancs with ASTM stand-

25 avd D4 PSR A anu. Book ASTM Stand, D001 (20023 The tear strength was wsed @ the

Tt

characteristie paramieter. For the mechanoal tensiie fasting, 3-4 fest speciroens {web width: 3

r were stamped outof a tatex Slon The thickuess of the wel was determined by means of



AT 1"‘\ Y
ATHOHR

RARA
45

5.5

30

-~

2%

Iy

A IO sorew (artthinetic mean of HE measureneniy ) and ontered manmally o the

> i oeder to svalnate the teay strengthy, the seithmetio meaun of the test

T arder o delormbng the podistanes of the elagtomess doarh

{ization, they were froadiate

Cthe ganuna-st d fate

with g Cosl sousce at adose of 25 ke AR s had bean pro

\s\ c\

vN

Areeened e o e . cenes v ey tvicad. ey N e e Sed i e
duced, the tear strengths were determived both before and after bt aly sging €7 dayn a7

N

i acvordance with BN A3M2) uning the renstle tosting machine.

The exsvaplary smbodiments show prassible vanasiong! svbodiments of the nvendion, bat it

should be noted at this hwture that (he vention i3 nob resipicted o the variational embod

mbinations of the hebvidaad

ments which have besn xhowss In pavticudar but vather, vacious

vartational smbodinenty are also peasible and becaise of the teavhing reganding technival

T

provedure tn the prosent inventio

n, this possibility of variation Hies within the aldlity of 2 par

b

sor who is skited in this tochs

N

for @ betier wiy

Froally, us 2 pointof forma eatanding of the con-

struction of the pro-crosstinking devics 1R and the posteorosshinling device 39, these and s

wrally not been draven 1o scale andfor have boen enlarged anddor ves

compunents kave gocas

ducsd §
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ELJARAS TERHALOS BELASZTOMER BELOALLITASARA

Szabadalmi igénypontok:

1. Elidras orhalos elaszlomer elfaliitasdra legalabb egy térhaldsithatd polimert
tarigimazd  polimer  diszperzidnak  ultraibolya UV fény)  ésivagy  8thsid
spektrumiariomanyban levd elekiromdgneses besugarzassal, ahol a térhaldsitast
lagaldbb k&t lpéshen, sld-ierhaidsitaskent és utd-terhalositdskent vegersik, &5
legalabb egy foloinicidtort adunk a polimer diszperzidhoz az eld-érhalositds sldll o
terhaldsitasi reakeld kivaltasara, azzal jellemezve, hogy még egyszer legalabb
egy foloinicialort adunk az elterhalésitoft polimer diszpsrzidhoz az utd-
tirhaldsitas eldtt éshvagy sz utd-terhdldsitas alall, &8 az uld-terhaldsitast szintén
ax ultraibolya (UV fény) ésfvagy 1athatd spekirdlis tarlomdnvban  levd
glekiromagneses besugdrzassal végezzik.

2. Az 1. igénypont szerinti eljdras, azzal jellemezve, hogy az elf-térhalositasban
hozzdadolt legalabb egy foloinicidtor mennyisége maximalisan azonos, sifinviisen
kisebb, mint az uld-térhdldsitasban akalmazott legaldbb egy fotoinicidtor
mannyisége.

3. A 2. igénypont szerinti eljdras, szzal jellemezve, hogy a legaldbb egy
fotoinicidtor résezardnya  az oldtérhdidsitasra szolgald polimer diszperzidnal 0.2
phr és 5.0 phy kdz84 van.

4. A 2. vagy 3. igényponi szerintl eljdrds, azzal jellemezve, hogy 2 legalabb sgy
fotoiniciator részardnya sz utd-iorhaldsitasra szolgald polimer diszperzidnagl 0.5
phr és 5.0 phr kéztt van.

5. Az 14, igényponiok egyike szerintl elidrds, azzal jellemesve, hogy a polimer
diszperzit! legalabh kélszer sugdrozzuk be az eldtérhaldsitas sordn.



B2

8. Az 1-5. igénypontok egyike szerinti eljdras, azzal jellemezve, hogy legalabb egy
foloinicidtort  alkalmazunk, amelyet &  2-hidroxi-2-metil-1-feniipropanan,
fenilglioxdisav-metil-észier, 24 G-trimetibenzoiifeniifoszlinsav-atil-gsztar,
metiibenzoifformiat, 1-{4-{&-hidroxistoxi)-fenil]-2-hidroxi-mstil-1-propanon-f-on, 2-
dimetilamino-2-{4-matilbenzil}-1-{d-morfolin-4-iifenil)-butdn-1-on, Somstil-1-4-
{metitiofenill-2-morfolincpropan-t-on, 2.4 8-imstibenzoil-difenifosziin-oxdd &ltal
alkotoll csoportbdl valasziunk,

7. Az 18 igénypontok egylke szerintl elirds, azzal jellemezve, hogy az olb-
terhalositast filmen, kildndsen maximum 2 mm rélegvastagség filmen végezzik,

8. Az 17, énypontok egyike szerinl sligras, azzal jellemezve, hogy az uth
terhalosiiashoz legalabb k&t sugarforrast akkalmazunk.

8. Az 1-8. igénypontok egyike szerinti eljards, azzal jellemezve, hogy az utd-
terhaldsitast nagyobb sugardézissal végezezik, mint az sli-térhaldsitast.

10, A 8 igénypont szerintl eljards, azzal jellemesve, hogy az uld-terhaldsitast
olyan sugardozissal végezzik, amely az eld-térhdlésitashor  alkaimazolt
sugardozis 150 %-a és 500 %-a kdzdl van,

1. Az 1410, igénypontok sgyike szerinti eljards, azzal jellemezve, hogy az eld-
terhaldsitdshoz ésfvagy utd-terhdidsitdshor legalabb egy tars-térhdlositst adunk,
amely legalabb agy ticlcsaportot tartalmaz.

12. A 11, igenypont szerintl eljdrds, azzal jellemeszve, hogy az eld-térhaldsitdsban
a8 legaidbb egy tdrstérhaloshd hozzasdolt mennyisége maximum azonos,
eldnylsen kisebb, mint az utdtérhaldsitashoz alkalimazott legaldbb egy térs-
erhaldsitd mennyisége,

130 A 12, igénypont szerintl elfdrds, azzal jellemezve, hogy az elé-térhalositdsr
szolgald polimer diszperzional a legaldbb agy trstdrhaldsitd részaranya 0.5 phr
&s 2,0 phr kbz8t van,



4. A 12, vagy 13. igénypont szerintl elidras, azzal jellemezve, hogy az uld-
{erhélositasra szolgdld polimer diszperzidndl a legalabb egy tars-térhslosits
reszaranya 0.5 phr és 2,5 phr kdzdtt van.

18. A 1114, igénypontok egyike szerinll efiards, azzal jsllemezve, hogy tars-
térhaldsitéként  timetilolpropdn-trisz-3-merkaptopropiondtot  vagy  pentaeritrit-
tetrakisz-3-merkaptopropionatot alkalmazunk.

18, Az 1-15. igénypontok sgyike szerintl elidras, azzal jellemezve, hogy legalabb
egy dregedesgatld szert adunk az eli-igrhaldsitoft polimer diszperzidhor az wié-
térhdidsitas sl

17. A 18, igénypont szerintl eljards, azzal jellemezve, hogy Sregedésgatld srerként
E vitamint ésfvagy a sztérikusan géatolt fenolt alkalmazunk.

18. Az 1-17. igénypontok egyike szerintl sljaras, azzal jellemezve, hogy az elb-
térhalositds és ar wo-erhaldsitas kS2ol az elé-térhalositolt elasziomer sz8ritésst
vegezzik ol maximum 6 % maradék-nedvességtartalomig.

18. Az 1-18. igénypontok egyike szerinti eljaras, azzal jellemezve, hogy legaldbb
egy olyan feldletakilv anyagot adunk a polimer diszperzichor az sld-térhaldsitas
gliitt, amelynsk legaldbb egy fotokémiailag akily centruma, kildnosen kettds
kidtésa van,

20, Az 1418, igénypontok egyke szerint elidrds, azzal jellemezve, hogy a
besugarzashoz galliurmmal dépolt nagynyomadsh higanygézidmpat alkalmazunk,

21. Az 1-20. igénypontok egyike szerinti aljdras, azzal jellemezve, hogy az utd-
terhalositést kizdmbds gazatmoszféraban végeezik.

22. Eljdras mértolt oikk elallitaséra legaldbb egy latexbdl, ahol egy kiilsd konturral
rendelkezd format, amely megfelel az sliddliitandd martolt cikknek, egy eldre
meghatarozolt ideig manéflirddbe martunk, amely tartalmaz lagalabb sgy 1atexet,



és utana a martolt cikket kemenyitiik esfvagy szarifjuk, azzal jsllemezve, hogy 2
jatexel t&rhalosifjuk az 1-21. igdnypontok egyike szerintl elidrassal.

23. A 22. igénypont szerintl elidrds, azzal jellemezve, hogy a idlex formalasat a
forma martdfidébe meritésdvel a latex elb-térhaldsitdsa &s utd-térhaldsitasa
kiizOHt végezzik,

24, A 23, igénypont szerintl elidrds, azeal jpllemezve, hogy az utd-térhaiositdst g
forman végezzk,

25, Berendezés meritell cikk elballitasdra iatexbdl, amely laralimas reakiod {18,
legalabb egy meritd format (30} és legaldbb egy meritd fird6t, ahot lagaldbb egy
sugarforrds (22} van hozzdrendelve a reakiorhoz {(19) az ullraibolya {UV fény
esivagy iathate spekirdlis tadomédnyban levd elekiromagneses sugdizas
kibocsatasara, azzal jellemezve, hogy 2 legalabb egy bemeritd firdd utan tovéabbi
sugarforras van slrendezve az ullraibolya {(UV fény) ésivagy 1dthatd spekiralis
tarfomanyban levd slekiromagneses sugarzés kibocsatdsara.

8. A 28, igénypont szerinti berendezés, azzal jellemesve, hogy a legaldbb sgy
bemeritd firdd wtan forgd sgység van slrendezve, ameliyel a meriiett cikkek
forgathatdk, legalébb részben, és a tovabbi sugdrforrds a forgd egységhez van
hozzérendelve.

27. A 28, vagy 28. igénypont szerinti berendezés, azzal jellemezve, hogy legalabb
k&t tovabbl sugdrforrds van elrendezve egymas migé a mariolt cikkek szallitasi
iranyéban,

28. A 25-27. igénypontok sgyike szerinti berendeszés, szzal jellemezve, hogy az
wisd sugardorrds (18) esivagy a tovabbl sugarforrds galliummal dopolt
nagynyomash higanygdzlampa.

29. A 25-28. igénypontok egyke szerintl berendezés, azzal jellemezve, hogy
legatabb két reaktor {18, 20), mindegyik legaldbb egy elsd sugarforragsal (22, 23),
van egymas migitt slrendesve a termealési indanyban.



7

30. A 20, igénypont szerintl berendezés, azzal jellemezve, hogy a két reakior (18,
20} ktiz0l legalabb egy tartdly (24) van slrendezve, amely adott esethen tartalmaz
keverdt.

31, Keszty( térhalositot elasziomerbd!, azzal jellemezve, hogy sz 1-24.
igénypontok egytke szerintl elfjardssal van elfallitva, és szakitdszildrdsdgs
legalabb 14 Nimm?.
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