EP 0511 464 Bl Description BACKGROUND OF THE | NVENTI ON 5 This i nvention
rel ates to. a novel organoboron conplex initiator system and an acrylic
adhesi ve conposi tion containing tL_ItH(i {){u tor. More particularly this

i nvention involves a two-part ini P @ﬁ tem conprising in one-part a

st abl e organoboron ami ne conplex and in the second part an organic acid
dest abi | bg&hipfidn activator. This initiator systemis especially useful in
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or ganobostengttam ne conplex initiating systemuseful in elastoneric acrylic
adhesi ves conpositions to provide better and faster roomtenperature curing
t her eef . SUNMARN QRAFIDBIVENTIDN ti ati ng system of this invention is a two-part
system conprising: 30 A) a stabilized organoboron am ne conplex of the
formul a: RTHES ifpveptiop -vmle?Sea[r@rqthaﬁﬂf pigpnoporer @minp Lspmpler inftiafing  $xFtema pesBh imt ons
or pheny?'a;E‘g cﬂ%i?nad Hyop °'ER°§' Bl batter andcipster siqomytemppratyye curing thetegly hon

atons, or a ron ‘“'t‘at'“g SYp! ?’19° 'élar“]°'%?ﬁéyi‘°é? $IMPEPIRY: hy dr ogen or

al kyl %f §takifized gropehoran Q° 1°§°f2het ""1‘8 and nis 1to 6, and so B)
an organic acid activator havi ng the formula: R - COOH where R is hydrogen,
al kyl or. alkenyl of 1go 8 carbon %;OITB or aryl having 6 to 10 carbon
atons. 55 2 N '

- <——-—-N - H <z
35 . By /B ] {1}
Ry R,
‘\_,/ where R, Ry and Rz are alkyl of 1 to 10 carbon atoms or phenyl, Ra and Rs are hydrogen or alkyl of 1 to
40 10 carbon atoms, or

Rg
- ‘GCHZ) !5 . > R, or _'@H'An_‘@

. where Rs and Rs are hydrogen or alkyl of 1 to 10 carbon atoms, mis 2 to 10 and n is 1 t0 6, and
50 B) an organic acid activator having the formula:

R - COOH

where R is hydrogen, alky! or alkenyl of 1 to 8 carbon atoms, or aryl having & to 10 carbon atoms.
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EP 0 511 464 B1 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The stabili zed
organobpr'on am ne conplex of the structure (1) which conprises one part of
the initiator of this invention is i ning an organoboron
conmpound wWith a primary or secondar%ﬁg%ﬁéeggmg pol yam ne cont ai ni ng
primary or secondary am nes. The organoboron conpound has the forrmula: 10
where [err Joeamden Esdridvion oF kME iiEntioo 10 carbon atons or phenyl,
preferably alkyl  of T to 4 carbons.” In this fornmula, the alkyl groups may
be strai ght OTheRtabiR®b oRyastboresl amind cdntpfox RNMHB ¥rucfiFeOd) Vhith YorGdigdsaind paitItTINd ihitikddat S
15  such asthialikvghtion &l reae\by Gombisihg ere drganobdrorséoivpbind avith @ity s sebndalyl @niteyde

I ncl ude, s e pglygmiter qonteihihy primearyoor sedondagit dmyihes. The rogganobbron eampburid\hadibe Gymula:
tri-sec-butyl boron and tri-isobutyl boron. The am ne which is used in

form ng the organoboron anine conplex (1)®my be any primary or secondary
am ne or polyam ne containing a primary, A econdary am no, or ammoni a and
having the followi ng formula: 20 [err] xf‘er.ﬁ 25 where [err] and [err] are
hydr ogerf®or al'kyl of 1 to 10 carbon atorrf}!zor 30 [err] 35 where [err] and
[err] are hydrogen or aI kyl of 1 to 10 carbon atoms m|s 2 to 10 and nis

1 to 6. The aI?y’{E‘z inthlsg 5'[%': :?.fgn agg mas:% etil

Pr ef er abl ymrgﬁ g
be 1 to bi.l. K@J.ﬁov&m ke 9. nocty'am fe,

to 4 car h

ity
1 ,6-di ani nohg WHIGt B &fﬂnnﬁmﬂy {?iUtoV aﬁ&ﬂofbﬁ’anmeeéoh%le? Q Q'tﬁnan Srimary or
di pr opyl en%ecdhd%ﬂj‘ Afine BNPANAhe chntdiniRg QRFMRACSH RB3n&y A nm;da.a having the
pyl enodi amighéwinglbvhuit abl | i zed ani no conpl ex can be prepar ed by conbining a

sol ubj.onoof the organoboron with the am no under an inert atnosphere with
cooling as needed. The activator used ask{ he second part or conponent of
the initiator systemw || be a conpound h will destabilize or liberate
the free organoboron conpound by renovin t e am no group -and thereby all ow
45 it to initiate the polynerization progess. This activator is an organic
acid hawbng the formula: R - COOH where R Is H alkyl or alkenyl of 1to 8
and preferably 1 to 4 carbon atons, or aryl of 6 to 10, preferably 6 50 to
8 carbon atB@Re end Regpreshypiograror alfed et Ko d8 garbanatomsn al kyl or al kenyl group of
this organic acid may be straight or branch chai ned and the aryl may
contain substituents /Asuch as“alk , al koxy or halogen
exanpl e$®of conpou & ' q{ ude:. gecryli C4
benzoi ¢ acid, and p- met%Bxybenzm c. acid. General ly 't r system of
this invention will conprise the aganobbron anino conpl ex afd an 65
effective destabl lizing amount of the organic acid activator. Mre

parti culsgr Lierd bth h%r&geﬂro@ S 001 h B35l B¥mYVRl BBlio D, A6 hGs | B &Fhd Ryl
conpl ex angrobysa aﬁ lafrie 1B 3iPAghk orlbranch @hanfdd. JPréléraiilys tRYR YrBke3 bte@1n i irhind Wi
am ne conpheydieasn raikysoR d 1o Bcarbon atoms, m will be 2 to 6 and more preferably 2 to 3 and n will be 1 to
. 2. Nustrative compounds of this type include, ¢.9., n-octylamine, 1,8-dlaminohexane, diethylamine,
Yt dibutylamine, diethylens triamine, dipropyiene diamino, ammonia, 1,3-propylenediamine and 1,2-pro-
40 pylenodiamine.
The stabilized amino complex can be prepared by combining a solution of the organcboron with the
amino under an inert atmosphere with cooling as needed.
The activator used as the second part or component of the initiator system will be a compound which
will destabilize or liberate the free organoboron compound by removing the amino group and thereby allow
45 it to initiate the polymerization process. This activator is an organic acid having the formula:

O

rylic acid,

R - COOH

where R is H, alkyl or atkenyl of 1 to 8 and preferably 1 to 4 carbon atoms, or ary! of 6 to 10, preferably 6
50 to 8 carbon atoms. It is further understood that the alkyl or alkenyl group of this organic acid may be
: straight or branch chained and the aryl may contain substituents such as alkyl, alkoxy or halogen.
Hlustrative examples of compounds of this type include: acrylic acid, methacrylic acid, benzoic acid, and p-

methoxybenzoic acid. -
Generally the initiator system of this invention will compnse the organoboron amino complex and an
i 55 effective destabilizing amount of the organic acid activator. More particularly from about 0.1:1 to 200:1 parts
by weight of acid to amine complex and preferably from about 1:1 to 24:1 parts by weighi of acid to amine

complex may be used.
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EP 0511 464 Bl The organoboron initiator of this invention is particularl y
useful, i'n acrylic adhesive conposi tions and especially solutions of

el astonmeri c or rubber polyners i rﬁpquﬂa&dl‘tg‘e pol ymeri zabl e acrylic
nononers. The pol yneri zabl e acrylic nononer nmay be nonofuncti onal,

pol yfunctional or a conbination thereof. One class of polynerizable
MoONONer's UsKd brganobordrNiRIREES QAMS inGenbFHOR | dattiCURly GEdHH &5 Bdyid atiitbsivd) CorfRBitdNa land

f or mul a: espédially solutions of elastomeric or rubber pddyinie}s ivbeipaiitte F8lysriabib @gyizGndnomers.t he

gr oup,’ cons st polyendabla achyiegaonome tristy be n@hdiyctional GdBunttiénedl orl:Boombination frerepi 20
[er .r{? | S s Oheclesscdf fooipmerziide groumpreasetil itthagresht topgesitipancoreérond fontbe geretahy |
and ethyfbormufagrr] |'s sel ected fromthe group consisting of hydrogen,

hydr oxy, and 25 0 30 mis an

i nteger equal to at Ieast 1, e. from o |gher and preferably from
1 to4inclusive; nis an i grequal aft 1, e.g., froml to 20
or nore; and - p is oNng.Q ,L napers useful in this

i nvent% on and which com§ |n t e a‘b v.e gen er I (brmfl a include, for 35

exanpl e, ethylene glycol dRrreth ryl at a R gLl ehg gIRycoI di acryl ate,

pol yet hyl ene glycol diacrylate, tetraethylene egcoI dlnethacrylate

di gl ycer | ntaerythritol
tri ac;sylvgitereaﬂ F?i(rgl &L&%ﬁ’o"ﬁ%g er)éJ %ﬂs?srh%%garg blr%%h f:i% t%ﬁ'ergpol yet her

di acryl ates and di net hacryl ates. The aRove class of monomers is in essence
described in U S Pat. No. 3,043,820 igsued July 10, 1962 (to R H
Krieble). 40 A second cl ass efEpo- zabl e nononers useful in the
present conpositions correspond to the eneral formula: R

R 4% 4eerr] 50 wherein R represents hydrogen, chlorine, nethyl or ethyl; R
represents al kylene with 2-6 carbon atons; and, R' represents [err] in

whi ch m R és salectechtrang) the gobp Eaneisting ot lwdagerochl@ﬁe, ethyl @apeyl511 464 Bl [err]
[err] R" is selected from the group consisting of hydrogen, hydroxy, and

26 0
[

Rt

30
m is an integer equal to at least 1, e.g., from 1 to 8 or higher and preferably from 1 fo 4 inclusive;
n is an integer equal to at least 1, e.g., from™1.to 20 or more and -
p is one of the following: 0 or 1.
Monomers useful in this invention and which come within the above general formula include, for
35 example, ethylene glycol dimethacrylate, ethylene glycol diacrylate, polyethylene glycol diacryiate,
tetraethylene glycol dimethacrylate, diglycerol diacrylate, disthylene glycol dimethacrylate, -pentaerythritol
triacrylate, trimethylolpropane trimethacrylate, and other polysther diacrylates and dimethacrylates.
The above class of monomers is in essence described in U.S. Pat. No. 3,043,820 issued July 10, 1962
i/ (to R H. Krisble).
40 A second class of polymerizable monomers useful in the present compositions correspond to the
general formula:

R ' R
. j |
Hzc=c fi‘CHz
C=O—f—R" =0=) =C~R"=CfrO~R* ~}~0~C
i aff i n “
o] o o]

50
wherein R represents hydrogen, chlorine, methyl or ethyl; R' represents alkylons with 2-8 carbon atoms;
and, R" represents (CHz)n, in which m is an integer of from 0 fo 8, or
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[err] 10 [err] and n represents an integer of from1l to 4. is Typi cal
nmononer$ of this class include, for exanple, dinethacrylate of bis(ethylene
gl ycol ) adi pate, dinethacryl ate of 'ph% E%H:ne gl ycol ) nual eate,

di et hacryl at e of bi s(diethyl ene f al ate, dinmethacryl ate of

bi s(tetraethyl ene glycol) phthal ate, dinmethacrylate of bis(tetraethylene

gl ycol ) sebacate, dinethacrylates of bis(tetraethylene glycol) naleate, and
t he diacryl ates anII oroacryl ates corresponding to sau-!d di met hacryl at es,

and_the Iike. 20 e_above cl ads_of /mononers ¥ essence described in
U .S~ Pat. No. 3,4 T SsBelr Jul y cff \1969 (Sumj ?’o Cheni cal Conpany,
Ltd.) A so useful €ln are m)narrers Wnlmh aresi socyanate hydr oxyacryl at e
or isocyanate-ami nodcrylate reaction products which may be characterized as
acrylate .term nated pol yurethanes and pol yurei des or pol yug_ze These
nonomers correspond t.o the general\fornyla: 25 30 wRerei iy 1s sel ected
fromthe group consisting of, -O and=86_and Rers a needser sel ected fromthe
group cddnsisting of hydrogen and | dwer éigxy of 1 Lo 7 cdrbon atoms: A
represents the organic residue off an actiV8 hydr ogen cont ai ni ng acryl i C
ester wherein the active hydrogen 40 has been renoved, the ester being
hydr oxy or m no subst tutg he al kyl portion thereof and the nethyl,

1
et hyl %pd '?52832 PR TR D ] xé.,ﬁ,ﬁren gl.ruh%.g.ggtg of Bllothytbed ﬁm. Gl %.ve;

and B i i ly&in Hdlete, (qie

consi St' ”Qi rIW'of bl@(eﬁ ftrﬁ:féﬁe @J:Jfaed% late Calfnbths " s adte,
aral kyl, ated 8| b)é SaE &) malkits ¥r(cptﬁ§ l &Xéhac B#é3pondin
het erockadﬁ,drdﬁﬁHt@ SyiSte gﬁ&nhgmast ituted and unsubstituted. 4 Typi ca

MONQDEN6 Of Thd aBové biasSof mdRdmMeREs i dsdnedadstmbad I WS|LAaL NOS3 5D issdbd July 22, 1969
pol yi socy gsuattamo Cremicarcomphe, Lttpl uene di i socyanate, with an acryl ate ester
cont ai ni ng aldondsfalxhysredt ara Mhanomes Mihich iate bévganaBrhydrarygdrste op Bodyamak-drivoaagéte
f or exanpreagtioh pehdactsy ebithy mayrbe lebaracidrizedeas aEhiatentooninated] polysretitnesnd Wy seides or n
essence desiyrdabdtesermanomers frgtespoighio B gep@aldB@uitssued February 4, 1969
(Locti t2® Corporation). 50 Anot her class of nononers useful in the
present application are the nono-a popyacmyl ate and met hacryl ate esters
of bi sphenol type conpounds. These}nonofers Jray be described by the

formula: [err] 55 [err] [err] | A-XEpP-¥E B164 Bl where [err] is
met hyl ,aget hyl , carboxyal kyl or hydrogen [err] I s hydrogen, nethyl or ethyl;
lerr] i dro or hvdra er I s hydrogen, chlorine, nethyl
or ethyl; Wi A ss?hg;g& pcyn'? thagro" %o\'/lf'%r%g g b ue of 0 to 8 Representative
nononers of the above- descrr bed cl ass i nﬁl ude: dinethacrylate and
di acryl ate esters of |
. : —N—,
35
and '
) R is a member selected from the group consisting of hydrogen and lower alkyl of 1 to 7 carbon atoms; A
e represents the organic residue of an active hydrogen containing acrylic ester wherein the active hydrogen

40 has been removed, the ester being hydroxy or amino substituted on the alkyl portion thereof and the
methyl, ethyl and chlorine homologs thereof; n is an integer from 1 to 6 inclusive; and B is 8 mono- or
polyvalent organic radical selected from the group consisting of alkyl, alkylene, alkenyl, cycloalkyl,
cycloalkylene, aryl, aralkyl, alkaryl, poly(oxyalkylene), poly(carboalkoxyalkylens), and heterocyclic radicals
both substituted and unsubstituted.

45 Typlcal monomers of this class include the reaction product of mono- or polyisocyanate, for example,
toluene diisocyanate, with an acrylate ester containing a hydroxy or amino group in the non-acrylate portion
thereof, for example, hydroxysthyl methacrylate.

The above class of monomers is in essence described in U.S. Pat. No. 3,425,988 issued February 4,
1969 (Loctite Corporation).

50 Another class of monomers useful in the present application are the mono-and polyacrylate and

methacrylate esters of bisphenol type compounds. These monomers may be described by the formula:

"R* o o R

i \\ \
55 caz=c—c- o-c-caz) o-@-r—O—o-(mfe—m c--c=.caz



4, 4- bi s- hydr.oxyet hoxy- bi sphenol A; dinethacrylate and diacryl ate esters of
bi sphendl ‘A; etc. These 5 nononers are essentially described in Japanese
Pat ent Publication No. 70-15640 to Toho Chemical Manuf. Ltd.). In addition
to the nonomers al ready descri belP 0filAdf4 Bdef ul nononers are nonof uncti onal
acrylate and net hacryl ate eaters and the substltut ed derivatives thereof

such as hydrax ,.,e XA alkyFQJ ls yd?ogsn Jt vat%ysa g Pifnoge |
monomer . Q{ is o eth I
10 agr yI'S ‘%fi: E& %é @ct:'gove Béé&tb& E‘iﬁi‘é A S aesrs

met Facr v AbGny, mya&&wu 2.k uaarcmate x 59 Riélors B Bigdhbobk
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di acet oneetiacryiite sagtetbeandMhd eubbtititetd yérivativssy theradf csech - fiyelroky, Gidg] cymao, \chiano] are,

N but ox ysiiane ydegivatiebs., Sgphnmenoneishiadude] &x ygsaragle; | mdthyl rerilatex ;ethyl amathacRlatey athglet hy |
acryl at excryBtec yfawapﬂmpylatelsomw rgthecryldtet hydioywdthpif methagryiate, mmpgyl atrgiate,

t et r ahy dwerbxypfopl y methidrdateya drtyl caceylateg| yredtyly lacrgate.y | 2-athylhexyl yaonija,  2-ethylhexyl

met hacr Weﬁta@y‘a'anﬁew'ﬁ@mﬁqfﬂﬁe deeyhn® alo, G&‘éﬁ“&’fy rethasryig ‘hr‘%‘ Qulyb nefhgcryate.
pol ymer iasalamide nﬂ'ﬁﬁmé'f"g"'ﬂ%ﬁ‘)ﬁ‘% 'aﬁﬂ@ed""’ﬁﬂ\"’é Mgty Vb a‘ES’f""%'?ﬂné‘{"P‘F‘ﬁ'i“éd"'a‘@'f“ Pi C
gr oups J:butoxyac 5‘{50 oby'sul oe&% :;z ZB:
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sol ubl eqalgktl ps ?‘s‘g S rigft, BRY 6 oAl Smay be generically

poI ybut hc ur ethane. pol yesters, I'—fx es of

el agygner | ﬁwe%ﬁ%ﬁ B,Smbw |pH91ﬁer§'%9FiQ|%V%f &ewnnﬁaamiey%ﬁaélms that are

pol yi SORGLEKE inARE mBImst SR 4b WoSd GusedlbrEpifRidoprBifs SRR BUtNdIBAES p&mn@%lyurethane

but adi engiyssiers, EAE SRRBlY 'R slastileds i matial/ Malids! RdMdpblirthés GRED lay NRIybutadiens,

but adi engREirdng | andpbilissbitylend; Qich® Hpb \opdlynitsudhl e Bitadihb/atyiéyd capolyyibra bdad?5
copol ynmashe/actfidmitiie Nedpalyniey| baadibranetyD podthanpiate; catolyinbe ved ahukadiendiaity | satytate
copol gsmeosolyibr; Sthglandidnybacetatetdogolymieksy bthglerelaliy!, acrylatelxepalymerd (18l dasobnscic thelalkyles or
copol ymerap) Iubberp feolygiod pervietes anegpolgimbrs rthanent: endiywethanet thidringiesis polysthsiieieDivid

(et hy| erREDNr(ethylneiespyioneldiona emgingrmer s) . The el astomers of these structures
may cont ai fheceldstomersi o ithese glrusturps Jeayorestalpra fentinaberadp gronior Reth eadseiwithip @ ar
segnent Refticylas Fegmanh gr [ARPAling it pfcthe, GRROIVAE Amongrie puitakle fgfmfabweummvmnal
group¥® &Pey rva'ks'oa"e gg% pto @ES?P%S?%W fR'iPI"°“a'aﬂ‘i‘d‘P?rB‘Ft ai)?@'ﬁ%aiﬁ“mei 1‘F€

functi orfigter 'Feﬂti’ﬁ | meod usef suqhglo e rs rut i ne
gégglﬂygr:?a ufa red F%:L % E % ?8 s%jt:%geél me nd?b %% r the
: b
Chen enaq;%';e ol %&% q&{ s rgﬁeem' eaaga rgdbm Jrﬁé't'e(a'i)ﬁ:cly 9m;r
ilab soth (¥abturéd by Phillips Petroleum Co.
POl (51 )FoRR. BeALR e SRty S Menb Ohoby S by AR o

be especjsBéning #e @laslombrlintthe: moRdmeR NWhichO&S be/ f HEMGMSrtd Syfup. G ?@tfe s, @er ed

bl GK  CORAbHEFRbIBtoR mal Bb BrepatttoyddxBacinga hBIINEpdWMbE frorh B Gatéx oPEE ABEERY SEnitk ANe
416, Jsarviionas usedtbr byspbisioh botpseriaibn, ahethen dissoviddiia tsonmbmér. SOl ut i on cont ai ni ng
t he el ast oTheramopunt otibd ecrylic p@ngmee 1o be used iMthis inyentioreparad somediat dapbrdingepn titiee

el ast onepedifi prdpertiesndasingst but \ghnerdily bgut 1@ to B0% lvg weighinefdfie eomppsilion . and prefamiply

- cases, tsheut 15 i0iPes biswdiaht isorsedvdyliviiment vitin theep 'B'}geeﬁi‘@re&%'vl H'Wmibbe‘v'v)fq[,wl ymer
from a |agt Ee algstomprds peretsliy gressnt iy appunis ot alputiptodP% bygveighicard pesferablyaheh 39

pol yntsr | %t tyoreiontnh the cpmppsiiens s ol v In the monoener. The anmpunt of the
acrylic noHSresond garhel thasiaitiater which F%’Q?'W%T"fdoﬁ‘f"‘f‘?ﬁ’? W@P'Vs%mﬂmﬂ'éﬁgﬂﬂ’fyng on
the sped PYEoPEPHOPPPNeat haded PRB MR general |y about 10 to 90% by wei ght of
t he comﬁébaﬂ on and preferably about 15 to 80% by wei ght is used.

Adj ust thin these ranges are easily made within the skill of the art.

The efagfomes . 54 %&Eneég&u'éf ﬂ% E&@Lf laBly AMBURL SpoBh aBRSWE ar1 bPaiki0oP% ek Int
and pr efiehahlye 408 oIS Ok pd 416 +GRTRRRAPetoRte anbtEmsRCONd
part of [Be.ddHdb) iRty Wkiss lyrBRHGR SmbddRIsARHIGH S i & lnlftion Fth blgrhabién TRY
al so confgd i 1 |tﬁl?ﬂf09§%tem in amounts .of about 0.2:1 t0'100;1 and preferably from about 0.4:1 to 20:1 parts
656 by weight of hydroperoxy to amine complex
The organoboron amine complex used in an adhesive composuion in accordance with this invention
generally comprises from about 0.1 to 5% by weight of the total composition and preferably from about 0.5
to 2.5% and the organic acid activator comprises from about 0.5 to 20%, preferably from about 1 to 12%
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or hydroperaxy conponent having the formula: R-OOH 50 where R i s hydrogen,
al kyl ,of 1 to 10 preferably 4 to 10 carbon atons or aryl or alkaryl of 6 to
14, preferably 6 to 10 carbon ato IIIust tive conmpounds of this type
are t-butyl hydroperoxi de and cu ny%Uéfoxide. Typi cal ly these

hydr oper oxy conpounds which aid in the initiation of polynerization are

used int H)? bl tu Qﬁal é an' Whél'P I’ erg)f &R d% lgedllntﬂ% al'lﬂ&v& c@fﬂﬂ)smon it
preferabl y orof A s Hemlabdutio® 8ok waoﬁ g%tyé‘fﬁhegﬁg WRipadon Qhd BAsiFaBI) SR bodt O
anine corrpb%xg%The or ganobor on am ne corrp ex used in an adhesive
conposi ti on Gur 2AGMRLSs ABAR K elabtombricSackyly ABfesivs: Game ftyde| Yuch GIUThesRA prdnivtdrs,
about G 1 criegmtdod)/ockys-WrRing) Bgent! inhibitord, @btRhtors GO K,NainetiyRblyidirel £ wdill a¢ thickensrs,
about 0. SpiasiiciZerS8dasiiabntsmeay @lsg 861 used aCthdladhedivie\carmpusitiors wpthis dwentibn.om about 0. 5
to 20% pr efTbe alghnpbérorointtiatyoaysters as destisis Gbove corhpriesHltivo 4GpoRdnt Isysterve Mibrt usefl
t he t ot al indinpeodic ribber. compasivions di jhilr ioyeetion ggnecaiyrthe twaiparts arggeixkdi im equialcquantitiessif v e
conposi t i e, minpmeyenqlymer $ojutions rRut thisemay yanmpthihe isc@tion of ghel sey.-bThatyisi Y stablfized he
total d® nﬂasqobqrem corpRouqsk Isf aida|ts af solylienapiothe afpsgmergoronbbanprivineradigrolved, insthe
usef ul i nPAyResizabipeagic é‘%?PW‘?’ca"éd'FPe%‘P‘?i@sacﬁf actiygiog a‘?‘ﬂ/ onal, ygioneeoxy, gereRopnstare
pr orot er sad"Bd a%ﬁacaftdcnag g g;zm by %@ "ge elebﬁ °B’"t°6§"§°’y"a°c’{“?"9'a? r?sg %uch
as N, N-di g‘? égg | %

1] f _Ma wit! -metal_bon ~ oN
may al $o EE’ f” ;@E ,ﬁ‘%%'ll nég gl ¢.§‘$é" n'.éf;. ‘{.&fé aoB ﬁf Pl colhe mor
or ganobor or S em as ‘descr 7i'Ses A two

system e%n 1S WfodiRy L)Qﬁupl@& 'Which Gre' HROF ﬁluéirQWBQ:’F He ; eﬂiB&d«rﬂémst Sifis inOéﬁﬁ&:t hlP.Ehrts

general | yaﬁd%re%ﬂ{ﬁbe?%tgﬁ/e@ﬁewéﬂh}(% A Bonfpaidftes dieaN bdgtees BelSllis UnldSs otherwise noted.
nononer - pol ymer solution, but this nay vary at the discretion of the user.

Thai_si $¢ ER@umEabi | i zed 10 organoboron conpound is added to a sol ution of
t he el astonmer or rubber pol ynmer dissolved in the polynerizable acrylic
monomer aR@pdrition 6 Qrgancboldi AnigCCdmpiikesr and optional hydroperoxy conpound are
added as a second part which also may be in a solution of the rubber

pol ymer in e yBineckfiasiorppiaining\d srsar. condeosep derrmenates apd a infirpgeni pusgenttilan(046 en.
part i cu$ abl% exsoes) 9f 13mropylenecdiaming wamatided pid the mikoganr rrgeagopinuedy while| 186 o0l ofit h
as speakemolpesgiytiong0-1 i phiributidhoxan imigihverefuren wesdfitiher yddyd. &) rejid oxgikarm devgigprel ang),

gl ass- gl a%8 ‘Wﬂ'@mfel‘@s ket olow phout A0 Ciiy £PQinG BAERTEARY: YISO the edition apgeamplete. the
plastic t B sﬂmgog a how end tgpiereer I @ iolle pERvBYSh it Wih rigpasy, Ihis

f ol | owi ng®BiRe AAspRlR s ifgntiiipd Fsﬁ;{ 3 06l B3 PRt qomgle 6‘?&’?'&%&%3"8?3’
this |ﬁQ/eH‘F'?"8h s'"glt'leﬁg‘éﬂ’ﬁ" ‘WZ?“'E}?-J &fit%ges are given by weight -and all
tenperatures are in degrees Celsius ynless otherwise noted 20 EXAVPLE |
Preparati on of OrganolbeMtNE Am ne Conpl AM@UNT nt o £BM‘§‘@B NQ.gsk containing a
stirrer, condenser, th m}aﬁ,{mand 3 NHOQ%P pfrge |11 1d(0.15 m 25
50% exggss) of 1, 3- priepyrere—a-amewas—adaet—ene—the—ni-trgqgen purge
continued while 100 nj obyens disinar soll #9980 6@1 d of Viri butly! boron in

Q

t et rahydr of uran was fusmmdadﬂ\ed A mzlocb (ama.her m demel oped and t he
P 2 R ! (O
transfesred to a bott) eogylevin@us| y fljutdfegonbh i tro¥en. This ami ne
compl oxes prepared | nLedaMoibr. " 9 e 0108 1 I ceerdnd amount s
i ndi cat ed. diethylenetriamine 10.3 g (0.10 m}a vil
- | “1,3-propylene diamine' | 7.4 g (0.10 m) viil
4-aminomethylpyridine | 10.8 g (0.10 m) IX
3-aminomethylpyridine 10.8 g (0.10 m) X
diethylamine 10.95 g (0.15m) Xt
80 1,3-propylene diamine 11.1 g (0.15m) X

1 1 molar solution of triethylboron in tetrahydrofuran used
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AM NE AMOUNT I NI TI ATOR NO. et hyl ene di am ne

6.0 g.(0. 10rr) I 35 et hyl ene di am ne 9.0 g -
(0.15 m Il ethylene diam 0g (0.20 m 1]

1, 2- propyl ene di am ne 11.1 g (%?’1%517546%2“ V 40

n- octyl am. ne -19.4 g (0.15 m V 1, 6-di am nohexane 17.4 ¢
(0. 15 mexampLeY! diethyl enetriam ne 10.3 g (0.10 m VI

1, 3-propylene dianmine' 7.4 g (0.10 m VII1 4-am nonet hyl pyri di ne
10.i{8 Jg ( Breddiatitn of Adhdsite Borapesienret hyl pyridine  10.8 g (0.10 m X

di ethyl am ne 10.95 g (0.15 m Xl 50

1, 3- prsopy| @énedesieaformarlation viad pbpared GndiGingrpf two parts b wer@ixed mstiptdritomeothe first
tri et hyl droreontained the tmoadryatnofroer sswrup adi teSstapilized deganGbovh lamirécoBple ARG fFord |

Pr epar at Pemelofl. Thelsecony parCeamiainad g isigiargmonomenelymehsysipvand fap aeid) betivatesror vaagent

pr epar edthelsigpbiized he WWWP%%CW"H‘&% linpeating the Sreaderganehorgsy Wean mixpd\ndt the Titsk
first pabatrolymedziesyrat latedh P adheplymeampesitiop pariiere he . st abi | i zed
organd#boron ani ne conpl ex itiator fromExanple 1. The second part
contained a simlar m)norrer-pol ymer sypﬁp and an acid acti Vator or r eagent
t hat destabilized t X T glt he free

or ganoboron. Wien m XES was initiated.
The t adhesi ve conpg $

(styrene-but adi ene b-ock—eepel . obedn et hacryl at e

70 parts 15 '1"'0'3'30'“"0"@'8%&51!6#'6% amine initiator No. 1214 parts 1
nol ar solution in tetrahydrofuran 20 ,
Part |1 Stereon 840A 30 parts |sobornyl nethacryl ate 61
pary{ g2dvet hacrylic acid pﬁu :l'b 25"

Cunmene hydr oper oxi de (CHP) 4 parts ﬁﬁ roximately ¢qual portions of Parts

| and 11 were m xed and ag p$téreoj1&40Ast eel pl at ¢s30pads &l | owed to cure.
Tensi | e shear strength negdskebemdmetacryietee adh¢Hvertshond was made accordi ng
to the ASTM st andard net hqdVedg0fic &R 1973) and Peemed{t o be 2000 psi.
Addi t Bonal adhesi ve f or nmul{a®ymene hxsegperoxide(GHP)edl i4®eds $i i | ar manner using
the conponents as ldentified below along with the resulting tensile
strengt h dagnéimdtdeodusi FdRBAY bfFRAs RRRVEwb® mitel @nd SFpiBCo EHBESNARSCand Alidhved to
cure. Tensile shear strength measurement on the adhesive bond was made according to the ASTM
standard method D1002-72(1973) and found to be 2000 psi.
Additional adhesive formulations were prepared in a similar manner using the components as identified
below along with the resulting tensile strength determined is described above for the formed adhesive bond.

RUBBER (%) INITIATOR (%) | % ACID‘_?_' % CHP2 BOND TENSILE STRENGTH PS!
3 | stereon 840a (20) XN (0.5) 10 0.1 1875
Stereon 840a (25) - Vil (0.5) 1 1 1550
Lo Kraton 1107 (20)° 1l (0.5) 10 1 1850
~ Kraton 1107 (20) il (0.25) 10. 1 1350
Kraton 1107 (20) I (1.0) 10 1 2100
Hycar 4051 (10)* IV (0.5) 10 1 1200
45 Kraton 1122 (25)° Vi (0.5) 1 1 1500
Stereon 840A (20) 1 (0.5) 05 - 17 1500 .
also contains 13% octyl acrylate
Stereon 840A (30) VIl (0.5) 10 1 2700
50 monomer was tetrahydrofurfuryl methacrylate

1 methacrylic acid
2 cumene hydroperoxide "
3 styrene-isoprene

85 * polyacrylic rubber polymer
5 styrene-isoprene
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RUBBER (%)

. INITIATOR (%9 % ACID % CHP2
35 . Stereon 840a (20) X'l (0.5) 10 0.1
1875 Stereon 840a (25) Vil (0.5) 1
Kraton 1107 [err] 11 (0.5) EP 26" o4 1
Kraton 1107 (20) 11(0. 25) 10 1
Krat on 11@Xami@)m 11(1.0) 10 1
Hycar 4051 [err] IV (0.5) 10 1

Kr at ¢

BOND TENSI LE STRENGTH PSI

1550

1850 40
1350
2100

1200

1122 ireitar fdhesivg| for(rdlations were preparéd as in Example [fLlusing an amine complex of 1,3 pibpihe 45

St ereon 84@ring 209 triethyl( Brdm) as the initiator (ifitiafpr No. Viil). The formulations contained two-partsH&(in
al so cont &kanwleliBhat weteymixeddysy prigr to uSe anddhed the AWMvitR@MPositigns: |
nonomer was
tetrahydrofurfuryl nmethacrylate 1 nethaB#llic acid 2 cunene hydroperoxide 3

1

styrene-isqprene 55 4 D

2700 50

lLvacry

LC _rubber p

lvoer 5 stvr

(0. 5)

epne-i soprene
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15 fartsHABHNMA)
~60 parts (

parts 60 p{
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30 parts

B
parts (IBO%Q

55 parts (IBOMA) | —

rts (1 BOVA)

15 part

15 parts
70

me and (TTetr
bns cont ai ned
b _use and had
I Monory
bQ- parts (1 Bg
BODNs (THRMA) [
70 parldarHFMAj G
5 70 PRASATHFMA) -
(o IpiSRIHFMA) 3

hyl

t he
er A
VA)
arts
DA)
15
F-1

P parts (HPRMIFIV/

N

3G | -
(THFMR)  3H- HBE%NF,ZE’i

70 parts (T )o_ g
70 parts ( THoNAh.
- HDDA - 1,6-héxaftliol &ia

A30 parts

OHQﬁFn'Ieﬁlacr Ing parts
bxyl methackytaAl S

acrylate/n-decyiberyiate mixturd Parts
2A) Stereon 840A | BOVA -

30 parts

met hacr yl at @poMA - 1,6 Rexahditith Bimstibcrytad hacryl ate ODA -
n- oct yl acr yTaFRA ntetlahgyrbiatryiyheiarylmiext ur e
HPMA - 2-hydroxypropyl methacrylate

0 MAA - methacrylic acid

CHP - cumene hydroperoxide

70 parts

30 parts 55 parts (| BOWA)
i sobor nyl '
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25 ' HDDA - 1.6-hexanediol di acryl ate HDDVA - 1, 6- hexanedi ol

di net hacryl ate THFMA - tetrahydrofurfryl methacrylate HPMA -

2- hydr oxypropyl nethacryl ate 30 MM - nethacrylic acid CHP - cunene
hydr oper oxi de 35 40 45 50 55 gp @rg1} 46P89511 464 Bl Part || Sanple No.

Rubber’ Monomer A "Mononer B Aci d CHP 5
3A-11 25 parts 50 parts (THFMR) 15 parts (OWA) 10 parts (MAA) -
3B-11 25 parts 50 parts (I BOVAPartil 15 parts (OVA) 10 parts (MM -
3G I 25 parts 50 parts (THFEMA) 15 parts (CDA) 10 parts (MW -
i(l:))- !3:5 i Sam&éNpathﬁbbeﬂ) parﬁoﬁon(\é;w: MororRét el S EH(I)A)cid 10| parcyp (!iM(M\/;
- 3P-11 50 ?’FéTﬁ"%Mi gpa'ts (OMX) 10 parts MANO| 70 15 (A)
0.125 D, 50 pafisXTECMA) 6 1$)ﬁerd%$0r@lTHFl\/ )0 parts (MAA) | — 10
arts Fr -
EO part >°5&§aft-sﬂHFMA? QE%%M_ 10parts . )
10 part 50 parts (THFVEYD |37 pasts (IBDApary 40 fareifA) | —15 partls
(Hf’h ) | 50 pareQrzrmay S #8 528 (it | PYdFars A9 0P LY
et nacr AL cf-yrate EBAT ‘
n- oct yl %?BT'EL(E"FMM e  HDDA - 1. lbi%esrs M o) 0488peits |lat e 25
HDDMVA - disoparisquurMAat e—~THFVA - t et f abpelss gam)f ¥ 9250 parts
met hacr Elnacryrate a ’@ pETL e aqid CHP
- cumner EL-y—eq-ua' —POrE--oRS 11
wer e af wed to cure jafopaseinbapet ur e The
bonds v re3ﬁwaiu b&RardsOf st BHR T SRk s angiy Ush e @AM st andard et hod
D1002- 7 933 IPII %UUI st [Eci‘ Iy (p0| ) ’_CUT%EIEUF IAy Esrrlg % Md
met Pod [5336/ nE404 pounds/ i near inch

{BOMA - isobomyl methacrylate

OMA - 2-ethylhexyl methacrylate
ODA - n-octylacrylate/n-decylacrylate mixture
HDDA - 1,6-hexanediol diacrylate

25 HDDMA - 1,6-hexanediol dimethacrylate
THFMA - tetrahydrofurfryl methacrylate
HPMA - 2-hydroxypropyl methacrylate
MAA - methacrylic acid
CHP - cumene hydroperoxide

30
Approximately equal portions of Parts | and 1l were applied to steel plates and allowed to cure at room
temperature. The bonds were evaluated for tensile shear strength using ASTM standard method D1002-72
(1973) in poundsfinch?(psi) and for T-pedi using ASTM standard method D1876-72 In poundsilinear inch
35 {pli). These results are shown below (where, eg., 3A is. 3A1 + 3AN).
Adhesive Sample No. | Tensile Shear (psi) | T-Peel (pli)
3A . 2500 20
4w 3B 1700 8
3C 2400 14
3D 2700
3E 2900
45
3F 1875 -
3G 2600 -
3H 2000 -
% al 2600 -
3J ' 1800 4

58 Claims

1. A curable two-part adhesive composition wherein one-part comprises a polymerizable acrylic monomer
and an effective amount of a stabilized organoboron amine complex initiator of the formula:

10




5 (pli).

These results are shown bel ow (where, eg., 3A i
Adhesi ve Sanpl e No. Tensi |l e Shear (psi) T-Peel (pli) 3A
2500 20 40 3B
8 3C 2400 EP 0 511464 &1 , l"llllﬂllﬂlll" "lll " TIEF
6 45 3E 29
1875 3G 2600 3H Part Ii 2000 50
31 2600 3J 1800 4 Clains 1. A
cur.abl e rwo=part cHrest v Ton osTt1Ton reretmore-part L,U'IF[J'IT s a
pol Yeri 3a ?"@'ea'?"’r | F400900 do e MOnome A b f PO Byoline {1993 st hni IFPed
or’ganebopnmmine ceayehey S0patts @HEMAY] 16 patsflomapul aj 1dpais(MAA) | & L M| S
ACFS” ) D%%ﬂfgeom)'v g@@séQWA)Rn 10 pafed (AR | B ot s
(Ow) 10 38t t s |( 3@0alts GBS0 darts (THFRAS 4P pyts (OBA) pal 18 pfrsB@M)) | — 15 parjt s
E%ﬁg o 10 _Pai s (M¥yans | sifahd (THFMA)ZMQB&&%HD&Q paﬁééar(s wy@ 15 par:S

+o—parts \lva DT T Pa Pt 11V Paris
(HDDA) | 105y 1 d #epts | Somans@rEyA) | 15 parts oonA) | 40 parts (MAR T} i)
parts (HIDDMﬁsFu 1Q gepeits |(ddpdits (THRIBAY:- | 30 par} 30 pHB (et 5 0.435M0)
10 parts U125 parnt arts. . oo S | =
10 Barst s [« _[Yﬁ_gﬁ(" @rf"ararg@ pféi (THFmA) | S PI 30 i{’ DGQI’tS&Mv g-?{"cpa'i‘i: MA)
10 parts (I\/NﬁQ“ 0. 530arts 4 80 pdrts THFMA3D —parts 60 ppit®earg 0.5 parts
10 parts [V "1 ks (oo ors e ar = % par $oé&ﬂ§"ﬁ&ﬂ)| b Par s

Al U v r v 4 u CCT CUITTN UOFUMAT Illyl

met hacr yllat SJthva | 3raeth | $50e0s (THENNA LAY PAiSAHRMA, | 1 part (MAA)

n- octy acmskendonBioAdecyl acryl ate mi xture HDDA - 1, 6- hexanedi ol diacrylate 25
HDDVA - 1,160Mmexissteatyiohettdemmiehacr yl ate THFMA - tetrahydrofurfryl
met hacr yl aonMA +HiRiwyihexyl mafisbiyiete/ pr opyl net hacryl ate MAA - nethacrylic acid CHP
- cunene oD -appety sryidie/n-decylacrylate mixture '
HDDA - 1,6-hexanediol diacrylate
25 HDDMA - 1,6-hexanediol dimethacrylate
THFMA - tetrahydrofurfryl methacrylate
HPMA - 2-hydroxypropyl methacrylate
MAA - methacrylic acid '
CHP - cumene hydroperoxide

30

Approximately equal portions of Parts | and Il were applied to steel plates and allowed to cure at room
temperature. The bonds were evaluated for tensile shear strength using ASTM standard method D1002-72
(1973) in pounds/inch®(psi) and for T-pesi using ASTM standard method D1876-72 in poundsflinear inch

35 {pli). These results are shown below (where, eg., 3A is 3AI + 3All).

Adhesive Sample No. | Tensile Shear {psi) | T-Peel {pli)
. 3A 2500 20
!v’ -
40 _ 3B 1700 8
3C 2400 14
3D 2700
3E 2900
45
3F 1875 -
3G 2600 -
3H 2000 -
% 3l 2600 -
34 1800 4

55
Claims

1. A curable two-part adhesive compositibn wherein ';me-part comprises a polymerizable acrylic monomer
and an effective amount of a stabilized organoboron amine complex initiator of the formula:

10



30 Approxi mately equal portions of Parts | and 11 were applied to steel

pl ates, and allowed to cure at roomtenperature. The bonds were eval uated
for tensile shear strength using Aé;’g/\si}sw%d met hod D1002-72 (1973) in
pounds/inch2(psi) and for T-pee usin andard met hod D1876-72 in
pounds/linear inch (pli). These results are shown bel ow (where, eg., 3Ais
3Al + 3All). Adhesive Sanple No. Tensil e Shear (psi) T-Peel (pli) 3A

2500 20 40 R Ry 3B 1700
8 3C_ 2400 14 3D 2700

6 3E 2900 5 45-3F 1875 3G
2600 3H 2000 31 Ry~ B €<——————N 2680 - 3J

1800 4 Clainms 1. A curgble two-parg adhesive conposition
wherein one-part conprises a poly i zabl e acry{}ic nononer and an effective

anount of a stabilized organoboronkani ne conpl ey initiator of the fornula:
10 EP 0 511 464 Bl 10 where [err]and [err] are alkyl of 1 to 10 carbon
atons dP phenyl, [err] and L(ERR] are hydrogen or alkyl of 1 to 10 carbon
atons, or 15719 R Ri\gad Rearp @lkyliof 3 110y cagbpn atarponphefivh e Andofe a9 idroogyt or likylf 1 o
car bon at ons® MFIPAMIE 0 and n is 1 t6 6; and the second part contains an
ef fective destabilizing anoupt of.-an organi c .acid activator -having the

fornulg, R - COOH 2¥ whe H, al kyl or alkenyl of 1 ar bons
or aryl of 6 to Fators—2 Bpnposid i on off ; wh¢frein in
t he organoboron am conplex [E and [err] are alkyl of 1

carbons,[err]and [err] are hydrogéem or alkyl of 1 to 4 carbon.s,u[err] S
hydrogen, mis 2 to 6 and nis 1 to 2 and in the organic acid activator the
R g Qupoi S awhedl Rsydnd B adlHy@Bydn oy bRy f Oto 10 dabort ato@s, OB 1ON0 @it 30 1 to 6; add b Of
6 to 8 car bosasond part ddntaing anastve idestabliking hreduntof an @gani adil @ctivator Haviny thafoouida:
0.1:1 to 200:1 parts by weight of acid to am ne conplex are used. 35 4. The
adhesi ve conpe€d@Hon of Claim 3 wherein the first part of the conposition
containing the acrylic nononmer further conprises a rubber polynmer and
wher ei #st he whetedhid Hoalkvi orgtkenth of 1 ta iBtcariongior arylaof 8 in t4lcegotdesai n a hydr oper oxy
conpound. 5. The adhesive conposition of Claim4 wherein the second part

cont ai ni n&. alte spmeasitien %{(giaan é(y«thprgiﬁtirb‘he organoboron amine complex R, Ry and R are alkyl of 1 to
4 cal s, Rs, R¢ and Rs are hydrogen or alkyl of 1 to 4 carbons, Rs is hydrogen, mis 2to 6 and nis

1 to 2 and in the organic acid activator the R group is an alkyl or alkenyl group of 1 to 4 carbons or an
30 aryl of 6 to 8 carbons.

3. The composition of Claims 1 or 2 wherein from about 0.1:1 to 200:1 parts by weight of acid to amine
complex are used.

35 4. fhe adhesive composition of Claim 3 wherein the first part of the composition containing the acrylic
monomer further comprises a rubber polymer and wherein the second part of the initiator system also
contain a hydroperoxy compound.

K,J 6. The adhesive composition of Claim 4 wherein the second part containing an organic acid activator
40 further comprises a polymerizable acrylic monomer with a rubber polymer dissolved therein

6. The composition of Claim 5 wherein from about 0.1 to 5% by weight of the organoboron amine
complex and from about 0.5 to 20% by weight of the organic acid activator based on the total weight of
the composition are used.

45

7. The composition of Claims 4 or 5 wherein the second part further contains a hydroperoxy compound
having the formula R-OOH, where R is hydrogen, alkyl of 1 to 10 carbon atoms or aryl or alkaryl of 6 to
14 carbon atoms wherein from about 10 to 90% by weight of the acrylic monomer and from about 5 fo
80% by weight of the rubber polymer based on the total weight of the composition are used.

8. The composition of Claim 7 wherein the acrylic monomer is an alkyl acryfate or methacrylate and the
rubber polymer is a polymer, copolymer or block copolymer of polybutadiene, polyisoprene,
polyisobutylene, butadiene/styrene, butadiene/acrylonitrile and butadiene/alkyl acrylats.

§5 9. A two-part initiator composition comprising:

" ‘) )
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40 further conprises a polynerizable acrylic nononer with a rubber

pol ymer: di ssol ved therein 6. The conposition of Caim5 wherein from about
0.1 to 5% by weight of the organ%y)égf ‘E‘{E‘ 1e conpl ex and from about 0.5 to
20% by wei ght of the organic aci VB! based on the total wei ght of
the conposition are used. 45 7. The conposition of Clains 4 or 5 wherein
the second IOM&st£dc!fz§&1&§an6w?5n3dnﬂ%c@thﬂ&f%@&%M conmpound having the fornula
R- OOH, where i s hydrogen, alkyl of to 10 carbon atonms or aryl or

al l@ryl of 6 to 14 carbon atons wherel n fromabout 10 to 90% by wei ght of
the™acrylic nonomer and from about to 80% by i ght of the rubber pol yner
based son the total weight of the conposition arg¢ used. 50 8. The
conposition of Claim7 wherein the ac ygic non r is an al kyl acrylate or
nmet hacryl ate and t he rubber ponn%T"T por yn&r~ ®opol ymer or bl ock

copol yner of pol ybut adi ene, polyi sopyene, polyisobutyl ene,

but adi ene/ styrene, butadi ene/acryloditrile and RQut adi ene/ al kyl acrylate. 55
9. A t%wo-part initiator corrp03|t|oercorrpr|S| ng:®% C L M S * EP O
511 464 B1 A) a stabilized or ganobor on anmi ne conplex of the formula: 10

T U A K ke BN ST S o

[err] ,and [err are dgen or alkyl of 1 to 10 carbon atons, mis 2 to 10
and n |s 1to 6, and B) an effective destabilizing amount of an organic

acid activator haviyng the fnér mul 25 "R - COCH where , al kyl or
al kenyl of 1 to 8 Rf 6 be 10 cakb . [{0. The
conposition of Calm9 vvherel n i the organoboron am ne Co R [err]

| [Jesr] are alkyl of 1 to 30 n 4 carbons, [err] and [err] #re hydr ogen
or alkyl of 1 to 4 carbon atons, [err] is hydrogen mis 2to 6 and nis 1
to 2 and whewiEre\Re dnd AR agr hydoganfor kiR ot ©a N icabarcitathsorh isRato t10 Bnd rsisdno @lakd/l  or
al kenyl gr oup) afeffactivepdestabiiairigamount of anrerganiy cid fctiatar bavihgdherfrowi: 11. The
conposition of Clainms 9 or 10 wherein fromabout 0.1:1 to 200:1 parts by
wei ghes aci d o C8®Hne 35 corrpl ex are used. 12. The conposition of Caim
11 wherein the second part B) al so contains hydr oper oxy conpound. 13. The

corrp05| tion BFeriféﬁ "r'naﬂ' %\ﬂEﬂ"é’l%'f%cam?ﬂ?'ﬂ‘ﬂé?'&‘gw%‘ﬁﬂgﬁﬁﬂmr?&%"st he fornul a
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bondi ng fa% %] @/ nter posi n aces
the curable a esrvec osrtlon of Clalml or 5, pIacrngthe surfaces in

an abut t {41Gné %rﬁﬁobr%s@'dﬂawﬁ@g oP 88 Whdrdih B ﬁﬁout 0.1:1 k18002 0RRS by Feibi aEid 1 amine

35 complex are used. .

12. The composition of Claim 11 whérein the second part B) also contains a hydropsroxy compound.

\/ 13. The composition of Claim 12 wherein the hydroperoxy compound has the formula R~QOH, where R is
40 hydrogen, alkyl of 1 to 10 carbon atorns or aryl or alkaryl of 6 to 14 carbon and wherein the complex is
a combination of tributyl boron and ethylene diamine or propylens diamine.

14. A method of bonding facing surfaces which comprises interpbsing between said surfaces the curable
adhesive composition of Claim 1 or 5, placing the surfaces in an abutting relationship and permitting
45 . the adhesive to cure.

Patentanspriiche
1. Hartbare Zwei-Komponenten-Klebstoffzusammensetzung, worin eine Komponente ein polymerisierbares

50 acrylisches Monomer und eine wirksame Menge eines stabilisierten Organobor-Amin-Komplex-initiators
der Formel
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Pat ent anspr Uche 1. Hartbare Zwei - Konponent en- Kl ebst of f zusamenset zung,
worin eine Konponente ein polynerisierbares 50 acrylisches Mononer und
ei ne wirksanme Menge eines stabili sj rtseq 'ﬂg qnobor-Am' n- Konpl ex-initiators
der Formel 55  EP O 511 464 Bl | é ?%5 [err] [err] 10 unf aBt
worin [err] und [err] Alkyl mt 1 bis 10 Kohl enstoffatonen oder Phenyl,
[err] und [err] Wasserstoff oder Alkyl mt 1 bis 10 Kohl enst of fat onen oder
15 [err] sind, worin [err] und [erg] Wasserstoff oqﬁr Alkyl mt 1 bis 10

Kohl enstof fatonmen sind, m2 bis 1 st und n 20 1 bis 6 ist; und die
zwelt e Korrponent e eine wrksam dest ili 5| er ende %)nes organi sch
sauren Aktivator nmit der Forfel~RCOOB 2% ent h It rin RH Al kyl

oder Alkenyl mt 1 bis 8 Kohl enstoffdtomen oder Acryl mt 6 bis 14

Kohl enstof fatonen ist. 2. Zusame®get zung nach Ansp®4ch 1, worin in dem

Or ganobor - Am n- Konpl ex R, [err] und [err] Alkyl mt 1 bis 4

Kohl enstof fatomen sind, [err] und [err] Wasserstoff oder Alkyl mt 1 bis 4
Kohl enstoof f at®iinwaiy R, R ueg 'ﬁﬂ?‘""’ﬂi@\"r‘ | bisistablenstelfptpmpnseder ReepylpRssung Fe Wasggigiofly 1
bis 2 ist, uRPrAkIatdh Ry Plfphleespiaamentfencti vat or die G uppe R eine Alkyl-
oder Al kenyl gruppe niz 1 bisgrd Kokl enstof fat omen oder eine Aryl g
bi s 8 Kohl enstoffatgnen ist. ?53 Zusammenset zung nach Anspguch
worin efwa 0,1:1 T tSBInT riRs Saff¥r auf 3‘2"*‘:
verwendet werden. 4.\Kl ebstoffzus nset zung nach Anpsr uch 3, Werin die
erste Konponente der Zusarrrrensetzun'b, di e das acrylische Mnoner enthalt,
daruber hinaus ein Kautschuk-Polyner unfaBt, und worin die zweite

Konponent e deiy, Wi Rdn@IFg WidssoStofdde ARG MR 181600 KBIRErBsNA(RRARI sind U 8 bRAL RBdrdd.n 40
5. Kl,ebgt of f 7 uaaeEE G tiefe RERIONENRS il iRifksdh devRbilislorétide MEWE divds ISRBISEN alré,

di e "ei nen or ganatsGhit wabBsr@dl Akti vat or ent halt, daruber hinaus ein

pol yneri si erbares acrylisches Mononer mt einemdarin gelosten

Kaut schuk- PoRy@@0HUNT aBt . 45 6. Zusammensetzung nach Anspruch 5, worin
etwa 0,1 bis 5 Gew. -% des Organobor - Am n- Konpl exes und etwa 0,5 bis 20
Gew. - % ¥es oetjali woin Baldr 8llyl Aderd Glsenyt gt b@@o@;éﬂqh'wtoﬁﬁqeen@@arf@géwtc%tbwd@r
Zusammnsetzﬁ?l@a“Sth@F%h&ét wer den. 7. Zusammnsetzung nach Anspruch 4 oder
5, worin die_zweite Konponente daruber hi naus e| ne

uppe mt 6

Hydr oper 0x3yv &YBPmaess uw'tacwspfm princin @pspy Oxganebiy-A mmmm?'w o Pyt By Akt it 1
VAsser St of f bi )gg hle g[g\s, R4 und Rs Wasserstoff oder’ Alkyl mit 1 bi ohlenstoffatomen
" sin Wassersto |st m 6 ist und n 1 bis 2 ist, und in dem organisch sauren Aktivator die

Gruppe R eine Alkyl- oder Alkenylgruppe mit 1 bis 4 Kohlenstoffatomen oder sine Arylgruppe mit 6 bis
8 Kohlenstoffatomen ist.

3. Zusammsensetzung nach Ansp;'uch 1 oder 2, worin etwa 0,1:1 bis 200:1 Gewichtsanteile S4ure auf
35 Amin-Komplex verwendet werden.

4. Klebstoﬁéusammensetzung nach Anpsruch 3, worin die erste Komponente der Zusammensetzung, die
. das acrylische Monomer enthiilt, darliber hinaus ein Kautschuk-Polymer umfaBt, und worin die zweite
o/ Komponente des Initiatorsystems auch sine Hydroperoxyverbindung enthélt.

6. Kiebstoffzusammensetzung nach Anspruch 4, worin die zweite Komponente, die einen organisch
sauren Aktivator enth&lt, darliber hinaus ein polymerisierbares acrylisches Monomer mit einem dann
geldsten Kautschuk-Polymer umfast.

45 6. Zusammensetzung nach Anspruch 5, worin etwa 0,1 bis 5 Gew.-% des Organobor-Amin-Komplexes
und etwa 0,5 bis 20 Gew.-% des organisch sauren Aktivators, bezogen auf das Gesamtgewicht der
Zusammensetzung, verwendet werden.

7. Zusammensefzung nach Anspruch 4 oder 5, worin die zweite Komponente darliber hinaus eine
60 Hydroperoxyverbindung mit der Formel R-OOH enthéli, worin R gleich Wasserstoff, Alkyl mit 1 bis 10
Kohlenstoffatomen oder Aryl oder Alkaryl mit 6 bis 14 Kohlenstoffatomen ist, und worin etwa 10 bis 90
Goew.-% des acrylischen Monomers und etwa 5 bis 80 Gew.-% des Kautschuk-Polymers, bezogen auf
das Gesamtgewicht der Zusammensetzung verwendet, werden.

s5 8. Zusammensetzung nach Anspruch 7, worin das acrylische Monomer ein Alkylacrylat oder -methacrylat

und das Kautschuk-Polymer ein Bolymer, Copolymer .oder Blockcopolymer von Polybutadien, Polyiso-
pren, Polyisobutylen, Butadien/Styrol, Butadien/Acrylnitiil und Butadien/Alkylacrylat ist.
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Kohl enst of f at omen oder Aryl oder Al karyl mt 6 bis. 14 Kohl enstof fat omen
ist, und worin etwa 10 bis 90 Gew. -% des acrylischen Mononers und etwa 5
bis 80 Gew. - % des Kaut schuk- Pol y$5§§1g§;3gen auf das Gesant gew cht der
Zusammenset zung verwendet, werden Zusanmenset zung nach Anspruch 7,
worin das acrylische anorrer ein Al kylacrylat oder -nethacrylat und das
Kaut s chigk - Redi-Kéfgonstitd-ilikdy-ZedammehPRelng Bhtage@f Bl ockcopol yner von

Pol ybut adi em) ekled stabfisiertdalGeganoioBAiind@ipiby de FormBUt adi en/ St yr ol ,

Butigdi en/ Acryl nitril und Butadien/A kylacrylat -ist. 13 EP 0511 464 Bl 9.
Zwel - Konmponent en-ini ti at or - Zusamenset zung, unfassend: A) einen
stabiéisierten Organobor-Am n- Kogpl ex der Fornel [err] [err] 10

[err] worin [err] und [err] Aikyl\mt 1 bis 10 Kofit enst of f at onen oder
Phenyl sind, [err] und [err] Wassenstoff oder Alkyl mt 1 bis 10

Kohl enst of f at onen oder 15 [T Terd &ma—wori Alferd und [err]
V\asserstoff oder Alkyl mt 1 b| s%;G/Kohl enstoffatgnen sind, m2 bis 10 i st
und n®1 bis 6 ist, und 25 ei ne wirksam d&gt abi | i si erende Menge

ei nes organi sch sauren Aktivatars mt der .Formel R-COOH worin R H, Al kyl
oder Akenyl n; R1R1bllm% F% ;n(?r:'%tlso 0 518 or?fatgrqgr{ dA{ men)ms @ch' g R}QVas ersg;ff
Kohl enstoffaﬁd Init 1 bis 1 bnbtSt nac nspru eh
Worln,lmOrgan(ﬁ)r A ?( ex err] und[err] AIkyI m t 1b|s4

Kohl enst of f at onmen si nd [err] und [err] Wasserstoff oder Alkyl-mt 1 bis 4

Kohl enst of f at onen gi nd, [erRs] serstoff ist m 2 bis 6 ist nlbis 2
I st, und worin de i n £ der rrp ente B
ei ne Al kyl - oder en§/1 uppe m %4 Ko enstof atbﬁen ein

Arylrsest mt 6 bis '8 Kohl enstoffajonmen ist. 11. Zusamrensetzung nach
Anspruch 9 oder 10, worin etwa 0,1:1 bis 200:1 Gewi chtsanteil e Saure zu
Am nkonpl ex verwendet werden. 40 12. Zusanmenset zung nach Anspruch 11,
worin di e zwisptworikGepoh 8n WasRystaifpdahdlky! Miitriiakis 1@ Kehdensigitetomer singd. g Y\bisr Wi isidung
enthal t. 13.uduidginbésddzung nach Anspruch 12, worin die

Hy dr Ber oxy B3 PiB? Wiisarp demtabilisiesprde | Mepgeceings eppnisch§puren Altivators mitdepkareel st of f |
Alkyl mt 1 bis 10 Kohl enstoffatonen oder Aryl oder Alkaryl mt 6 bis 14
Kohi enst of f & d°%®kn ist, und. worin der Konpl ex ei ne Konbi nati on von

zim e o nodeft e S P BRI KRR 5P o lals =
er

Ei nbri ngen %o har t baren Kl ebstoffzusamrensetzung nach Anspruch 1

oder 5 zyi AchaendbtEnPRednt ARG, wl@Sim"ifancbor-Amin-Komplex R, Ry und Re Alkyl mit 1 bis
4 Kohlenstoffatomen sind, Rs, Rs und Rs Wasserstoff oder Alkyl mit 1 bis 4 Kohlenstoffatomen sind, R
Wasserstoff ist, m 2 bis 8 ist und- n 1 bis 2 ist, und worin der Rest R der organischen S#ure der
35 Komponente B eine Alkyl- oder Alkenylgruppe mrt,,l bis 4 Kohlenstoffatomen oder ein Aryirest mit 6 bis
8 Kohlenstoffatomen ist.

, 11. Zusammensetzung nach Anspruch 9 oder 10, worin etwa 0,1:1 bis 200:1 Gewichtsanteile Séure zu
Y, Aminkomplex verwendet werden.

12. Zusammensetzung nach Anspruch 11, worin die zweite Komponente B) darliber hinaus eine Hydrope-
roxyverbindung enthélt.

13. Zusammensetzung nach Anspruch 12, worin die Hydroperoxyverbindung die Formel R-OOH hat, worin
- 45 R Wasserstoff, Alkyl mit 1 bis 10 Kohlenstoffatomen oder Aryl oder Alkaryl mit 6 bis 14 Kohienstoffato-
men ist, und worin der Komplex eine Kombination von Tributylboran und Ethylendiamin oder Propylen-

diamin ist.

14. Verfahren zum Verbinden einander gegeniiberliegende Oberflichen, welches das Einbringen der
50 hdrtbaren Klebstoffzusammensetzung nach Anspruch 1 oder & zwischen die Obetflachen, das Auf
-StoB-Bringen der Oberflichen und das Aushirtenlassen des Klebstoffs umfast.

Revendications
ss 1. Composition d'adhésif durcissable en deux parties, dans laquelle une partie comprend ;un monomére
acrylique polymérisable et une quantité efficace d'un initiateur, consistant en un complexe stabilisé

d'un composé organique de bore et d'une amine,. de formule ...
_—
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- St oB-Bringen der Oberflachen und das Aushartenl assen des Kl ebstoffs
unfaBt .  Revendi cations 55 1. Conposition d' adhesif durcissable en deux
parties, dans |aquelle une partie 908 g&g{l nononere acrylique

pol ymeri sabl e et une quantite eefficace un initiateur, consistant en un
conpl exe stabilise d' un conpose organi que de bore et d' une am ne, de
formule : 14 EP O 511 464 Bl [err] [err] [err] dans laquelle R [err] et
[err] representent des groupes alkfi e ayant 1 Ry10 atones de carbone ou
phegyle, [err] et [err] representeH\kl'hydrogen ou des groupes al kyl e
ayant 1 a 10 atones de carbone, ou d&s groupes ferr] 20 dans |lesquels [err]
et [errd representent |'hhydrogbfe—o s~& kyle ayant 1 a 10
atonmes de carbone, ma une valeur d¢ 2 a 10 et a.une valeur de 1 a 6 ; et
| a seconde partie contient une quantite destabi{lsante efficace d' un
activateur consistant en un acide gani que de ®ornule 25 R - COOH dans
Iaquelle R represente H un groupe al kyl e ou alcenyle ayant 1 a 8 atones de

carboné®ou a t ones e car bone aC% os i tion survant
la revendi Cat{:én ] %r rilé:r% n‘%ﬁ jﬁnte neoudopr%i% k? ?1 % ? one 8'é de
bore et d'amj.ne. . s Tp epr SEhYeHE® dé’ rou eS8 ant'1 a
4 atones de ca bone, [err] et [err] representent I'hydrogbne ou des gr oupes
al kyle,ayant 1 a 4 atones de cafbon [err] represente |'hydrogene, ma une
valeur de 2 a 6 ot.n asune valgur de{ a 2 et, .dans |"'activ consi st ant
en un 35 aci de g—MNe & un gr al cenyl e
ayant 1 a 4 atomes de darbone ou un gfoupe aryl e ayaht? s de
carbone. 3. Conpositionsuivant la revendicatigp 1 ou 2 dans Maquelle un
rapported environ 0,1:1 a 200:1 parties en poids de |'acide au conpl exe
d'am ne est utilise. 40 4. Conposition d" adhesif suivant |a revendication
3, dans | aquishd sduals s eeti Rer mprpsantente'hgdrpddenm amtdes gronwa cikele cayard rya 119 atomes de
conprend en cedpiee mun uovajare e 21 gtea eerordlashdrit ack : efdm Secbrdgrattie contignt une
seconde par tauantifedéstabiiisprty efficach d'woastivatept coagigtanbenantacide orgaye de fosmyionct i on
hydropéfoxy. 45 5. Conposition d' adh sif suivant |la revendication 4, dans
llaquel | e Ia‘%e@@ﬂﬂe partie contenant un activateur consistant en un acrde
or gani que co rend n_nmonorme e acr ue e .dans que
est di ssous ﬁﬂﬁ &ﬂ-rgr'%mé ﬁ"ef\ R%“ Y388 ISL?B '\é%"y%d‘!ﬁggs%yﬁS % e P arié
revendlcatloﬁrg REti Y une quantite d environ 0,1 a 5 %en poids du

50 Cogp'g&ga s%a n SOV BEre %ﬁ&%ﬂrbﬂ‘:‘%&? AMIE, dhs B BB & cdiBsdbigiidul e

d" environ m%beﬁ' A G f&sentent des groupes alkyle ayant 1 & 4 atomes de carbone, Ra, Rs
et Rs représentent I'hydrogédne ou des groupes alkyle ayant 1 & 4 atomes de carbone, Rereprésente
I'hydrogéne, m & une valeur de 2, A 6 et .n a une valour de 1 & 2 et, dans I'activateur consistant en un
35 acide organique, le groupe R est un’ groupe alkyle ou alcényle ayant 1 & 4 atomes de carbone ou un
groupe aryle ayant 6 & 8 atomes de carbone.

. 3. Composition suivant la revendication 1 ou 2 dans laquelle un rapport d'environ 0,1:1 3 200:1 parties en
O/ poids de "acide au complexe d'amine est utilise.
40
4. Composition d'adhésif suivant la revendication 3, dans laquelle la premidre partie contenant le
monomare acrylique comprend en outre un polymére du type caoutchouc et dans laquelle la seconde
partie de l'initiateur-contient également un composé & fonction hydroperoxy.

45 5. Composition d'adhésif suivant la revendication 4, dans laquelle la seconde partie contenant un
activateur consistant en un acide organique comprend en outre un monomére acrylique polymérisable
dans lequel est dissous un polymére du type caoutchouc.

6. Composition suivant la revendication 5, dans laquelle une quantité d'environ 0,1 4 5 % en poids du

50 complexe de compose organique de bore et d'amine et une quantité d'environ 0,5 & 20 % en poids de
I'activateur consistant en un acide organique, sur la base du poids total de la composition, sont
utilisées. .

7. Composition suivant la revendication 4 ou 5, dans laquelle la seconde partie contient en outre un

65 composé 3 fonction hydroperoxy répondant & la formule R-OOH, dans laquelle R représente I'nydrogé-
ne, un groupe alkyle ayant 1 & .10 atomes de carbone ou un groupe aryle ou alkaryle ayant 6 & 14

atomes de carbone,.et dans Iaquel!e une quantité d'environ 10 & 90 % en poids du monomére
acrylique et une quantité d'environ 5 4 80.% en poids du polymére du type caoutchouc, sur la base du

? R R
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| "activat eur. consi stant en un aci de organi que, sur |a base du poids total
de | a,conposition, sont utilisees. 7. Corrposi tion suivant | a revendication
4 ou 5 dans laquelle |la secondeeg‘a(fé{ tient en outre un 55 conpose
a fonction hydr oper oxy repondant H?r" le R-OOH, dans laquelle R
represente |' hydroge- ne, un groupe alkyle ayant 1 a 10 atones de carbone
OU UN gr OURBid&{osl & 1B ko ogﬁ{nygogt@ysggg 6 a 14 atones de carbone et dans
Iaquel | e une quantite-d environ 10 a 90 % en poids du nononere acrylique et
une_guans.i tdmgosiy isticit T AvéidicliioR v, RaksdBqudie ROMMRIRRA SbiIbIE0Est GA itk RROBE
sur | a basenéthacritbte “atkyleCot b polyind® du type cadoRnélieldst 46 bolphaROurfSodoRindle deud a
ConMposi t i orppoiydridte séhiidntéds @ solybBtadidds) pNIsbidhd) Polgissbu@Bhe, batadidhefR@ng; dltadidhel
dans | aquelakrgiotitgierno batadidne/aargiaty diatiyle est un acryl ate ou net hacryl ate al kyl e
et le polynere du type caoutchouc est un polymere, un copolymere ou un 5
copol yne¥-e Compesitine dindfeteys oh gesurtpartiesseomprepant yi sopr ene, pol yi sobut yl ene,
but adi ene/ st {rearremplpxetsiptiliss tiyn compest orgenigue|de berg ebfijvrmmaea@rmylpat e d' al kyl e.
9. Coffposition d'initiateur en deux parties conprenant: A) un conpl exe
stabilise d' un conpose organi que dg bore et d' uge amne, de fornmule: 10 15
[err] 20 dans laquelle R [err] et err] represghtent des groupes al kyle
ayant 1 a 10 atones de carbone, enyle [erf] et [err] representent
I'hydrsogbne ou des groupes al kyI a walgyes de carbone, ou des
groupes 25 [err] 30 dans Iesquels [ enr et [er ] representent |'hydrogene
ou des groupes al kyle ayant 1 a 10 ones de caybone, ma une valeur de 2 a
10 et n a une valeur de 1 a 6, et une quantife destabilisante efficace
d' un activateur consistant en un ackde organi que*de formule 35 R - COOH
dans baquel l e R represente H, un groupe alkyle ou alcnyle ayant 1 a 8
atonmes de cagdaemgueldl RARY lef RA Yepréserfiant ddsOgradpesTakyisl Byafid B0 tond dé Qarbone, ou
Conposi ti on pghishwa IR of B HEY@AERMCAYdrayBnedou dd8 HBugel GlEd hydnt TR NBatbresB Prbenée de
conpose or gasi dps@rodgesbore et d' amne, R [err] et [err] representent des
groupes al kyle ayant 1 a 4 atones de carbone, R3, R4 et [err] representent
| " hydesogene ou des groupes ak;yl e,ayant 1 a 4 atones de carbone,[err]
represente I'hydrog%e, ma yhe valeur de 2 a 6 et n est egk 1 ou 2, et

dans laquelle le gr 8 N R, o0jxgani altie B est un
2 6
groupe al kyl e ou al cenyl e ayant 1 4 atomes de car bone ouSw) gr oupe
. [ 1]
30
dans lesquels Rs et R; représentent I'hydrogéne ou des groupes alkyle ayant 1 & 10 atomes de
carbone, m a une valeur de 2 & 10 et n a une valeur de 1 & 6, et
B) une quantité déstabilisante efficace d'un activateur consistant en un acide organique de f_ormule

35 o -
R - COOH ) v

. dans laquelie R représente H, un groupe alkyle ou aicényle ayant 1 3 8 atomes de carbone ou aryle
\/ ayant 6 & 10 atomes de carbone.

10. Composition suivant la revendication 9, dans laquelle, dans le complexe de composé organique de
bore et d'amine, R, Ry et Rz représentent des groupes alkyle ayant 1 & 4 atomes de carbone, Rs, R
et Rs représentent I'hydrogdne ou des groupes alkyle ayant 1 & 4 atomes de carbone, R; représente
I'hydrogéne, m a une valeur de 2 & 6 et n est égal 3 1 ou 2, et dans laquelle le groupe R de I'acide

45 organique de la partie B est un groupe alkyle ou alcényle ayant 1 & 4 atomes de carbone ou un groupe
aryle ayant 6 & 8 atomes de carbone.

11. Composition suivant la revendication 9 ou 10, dans laquelle un rapport d'environ 0,1:1 & 200:1 parties
en poids de l'acide au complexe d'amine est ufilise. '
50 :
12. Composition suivant la revendication 11, dans laquelle la seconde partie B contient également un
composé & fonction hydroperoxy.

13. Composition suivant la revendication 12, dans laquelle le composé & fonction hydroperoxy répond & la
65 formule R-OOH, dans laquelle R représente I'hydrogdne, un groupe alkyle ayant 1 & 10 atomes de
carbone ou un groupe aryle ou alkaryle ayant 6 & 14 atomes de carbone, et dans laquelle le complexe

est une association de tributylbore et 'éthylenedwmme ou de propylénediamine.

_—
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aryle ayant .6 a 8 atones de carbone. 11. Conposition suivant |a
revendication 9 ou 10, dans |aquelle un rapport d'environ 0,1:1 a 200:1
parties en poids de |'acide au con€}8%€1Qé§§ine est utilise. 50 12.
Conposition suivant |a revendi cation , | aquel l e | a seconde partie B
contient egal ement un conpose a fonction hydroperoxy. 13. Conposition

sui vant | 341 sY&0é betibrodds aracskod mettrd @H @britft, [gBi ORBIRAS Bs BtabddNiohdistidt a interposer
hydr.oper oXy énb @Rshes sirdcos Ta compbstiondlagnsBir ddididsasirddRat 1ol raghididatioh Tou S BIpRER Rse
| ' Ry dr ogene, sutticed bottnRictaute/dvee ByiRdét 2liaissediQatbipdunsr. de car bone ou un groupe
ary¥e ou al karyle ayant 6 a 14 atones de carbone, et dans laquelle le
conpl exe¢ est une association de tributylbore et d' 6thyl enedi am ne ou de
pr opyl enedi am ne. EP 0 511 464 Bl 14. Procede pour lier des surfaces a
nmettre en contact, qui conprend | es etapes consistant a interposer entre
| esdites surfaces |la conposition d' adhesif durcissable suivant |a
revendication 1 ou 5, a placer |les surfaces en contact |'une avec |'autre
et a |aPsser |'adhesif durcir. 5 10 15 20 25 30 35 40 45 50 56 17 * C
M S *
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