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... 1he 1 ow nol ecul ar wei ght pol yner may be added to the polyol prior to
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presence of higher levels of free isocyanate has a detrinmental effect on a
hot: melt formulation since it causes toxic fumes to be rel eased when the
adhesive is heated to appli- cation tenperature. The higher levels of free
i sacyanate may al so cause reduction in visgosity and poor- er initial bond
strigngt h of the adhesive. The precise anount of the polyisocyanate used in
t he | ynmeri -



zation W I| depend on the equival ent weight of the polyol, the anmount of
the polyol and the’particular poly- 40 isocyanate enployed. In general,

t he famount of t'he pol yi socyanate needed to achi eve the isocyanate content
wild_vary fram5 to 55% of the final prepolymer. In accordance with the
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formed isocyanate ternsnapgglmehaiyR@ne prepol yner. This metbgd has the
drawback of subj ectings!t haupmeRatyeer to unnecessary heagipg during the
acrylic polynerizationg hfahjiRenddyite M ght result in bragglgl ng, visco- sity
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control of conditions greagn%x#og as conpared to polyrnar1|7 zation in the
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at err]) and thus require no additional tackifiers and/or plasticizers in
order to achieve these coating vis- cositjes. It is noted, however, that
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i Not onIy do the adhesives cure to forma strong heat resistant bond,
-also exhrbrt high initial adhe- sive and cohesive strength so that the
bondfed structure, even before «curing, can be readily handl ed and subjected

to urther pr,oce‘slsi ng oper-ations. As sgidesd4ragiare readily adapted to a

w dg variety.- ap- plications for which hot nelt adhesives are commonly used,
espdci al Iy those applications which require a high degree of heat
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Viscosity at [err] 64 Pa s 15 . Vi scosity
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a urethane prepol yner co ¥ t)of 70% poI3§'b opyl ene gl ycol
of nol ecul ar wei ght 1000 GMSXMeﬁMdeoﬁmglyopI@dlmdpi&mm whledpedit yl gl ycol

adi pate di- 25 ol of oribbisPReyITiisodyaiaitnt Wi th suffici egg4 et hyl ene bis
phenyl di’ésocyanate to MmWow € Z% | prep r.

I ngredi ents: _Polypropyl ene glycol (1000 nol ecul ar wei ght) 350.0 1
, 6- hexane dlgﬁﬁ%gpentyl gl ycol adipate diol (2000 nmol. w) 150.0

A one liter reaction vessel was equipped with a condenser, gas inlet tube, thermometer, stirrer, and
40 provisions for heating and cooling. The reaction vessel was purged with dry nitrogen and a slow stream
was bled trough the vessel. The polyols were added to the vessel and the temperature was raised to
80°C. At this point, the diisocyanate was added and the reaction was heated to 100°C and held at that
temperature for 4 h. After the 4 h heating period, the reaction was poured hot from the vessel.
The properties of the urethane prepolymer were:

N 45

Prdperlies:
% isocyanate groups 2.3%

50 Viscosity at 100°C ' 32Pa-s
Viscosity at room temperature 800Pa-s
Color very slightly amber

: Clarity Clear
55 Isocyanate Index ' 1.8
Example 1V (Comparative)

6
0 “This example is provided to illustrate the production of a hot melt adhesive according to U.S. Pat. No.
' 3 931 077 using a blend of a polyurethane prepolymer, a thermoplastic resin and a tackifier.

€5



Mol ene  bi S phenyl dil socyanate 166.4 35 Procedure: A one
| reacti on vessel was equi pped with a condenser, gas inlet tube,

t hefronet er, stlrrer and 40 : provisions for heating and cool:ing. The
react;i on- vessel ‘was purged with dry nitrogen and a sl ow stream was bl ed
tro?@h the vessel. The polyols were o2kERIQ@@48473tBle vessel and the tenperature
was Jrai sed to 800C. At this point, the diisocyanate was added and the
reaqti on was heated to [err] and hel d at that tenperature for 4 h. After

the{4 h heating period —t—he—r-eae(a—e-a—vw*ed—he«—i—r—e-%he#essel The
progerties of the uret hafH{ero P’é’ﬁBT"W 45 Propertles 8% socyanat e

gr oyps 84 % n-butyl acrylate ~ Gs%ethylenaoowmstysat 100C
3.2 'Pa sgViscosity at E%'Hﬁ'? T”?i usi Col or
1

very slightly anber O ar 1pene phenol "s'"hav'"gasg“’"i"gp"im"f cl®ar 55

| socyanat e | ndex from Reichhold Cherg} ive) 60

st oo Bbe 'ﬁg %mrgg e s e

Vi
pol yjur et hanes.p.; Qedighated VA, T r mop astlc resin an

0 246 473 Bl Fk sgooid eltfadmmv hted IVB] was formulated as above using 10 parts Exx6r0EXCIRIO 715
(a 35% n- but fp 75% oty Fé‘ﬁ'é'"%ﬁb?‘?%"aﬂs%"ﬁgﬂ A agd fpats phifex
of 740 from U W'f rpons phenolic resin having.a softening point
of 35 [err] Ibgtisgn Rel chhol d Chemical) The urethane prepolyrrer was pl aced in
a three-neck flask and heated to 75C (167F) under ’lréé tro- gﬁn
theltwo addi %Lm"ﬂ'mfm%ﬁgs TP GeenRpURPER &P Spraftp “l?rﬂﬁ’@?s“’Pﬁ Wr@@

di ssol vedo Thereréft 36 FheHilAs %MM@W&.MMH%%@&MB

(de\sf ghat ed D ERee ah anlaemrmlamy td & mptartalsSutiliy as0an adbesid Ih det5 %0
vi nyl acetat eral g '3}9&? '9\‘_" S'r'?eﬁ"?" ezerelwpaﬂoms-" S beties adhepjve

PRL-300 and @ g ﬁfgﬂﬁi‘fﬁ ﬁm fohdd- minlah N9
The fol | o2 nqrrarernltmra e ha@ B ustd 4eh aamrnderu@ eréWeGr ad onCeluihigl) T fil
adhesi ves of curkd w exposing thew o the dinsphere inga ¢ohsiant tempdralire ropwwith 82°C 26d 50% Rlﬂefnsr | e

and el ongati 8Pf cured.free fil ne: Tlu‘e;stest ex‘ wen faethe
T s 5 e 4 b Tt 38 TERR by SRV Bl

are rel at¥d ting e 1aWikE6r 10.16 minlited ih & \tolé presdiat sravaar (8 wsi) @ﬁﬁbureeAlBéamﬂemWéreéH al
t hat possessdowed|t ghe't o qup Ioecresrslrf%n@mwm them pibieciprt o2t 2° pdeblegiat & withdrawal| rate labw

b dh
Catgor s w1 el Ul APt e Bl e Rl

sl Hesistince
surface a¥ 7s§@ncﬂaﬂ6wb£hefbmmrtdnhr ghenterparatidds, up(té-1751 i n th| S ran e had to be

used as heavi e'P’thr"? Qiﬁ'e e EA“ aﬁ%ﬁ’rg '9 Iaﬁ'i?S'Were

cured by expm & Wi lo WHY z,.zr &&5’39

with 2200 andw 18 rﬂﬁe@iﬂﬁbrétﬁ‘@ as aﬂbm« & lobse Sm menagmaere

usi ng var oustrirriplme'rrrrebrlauetale;.tatyetatrreuubsmteryalsormrl1faulr€%iltq g@ rate vvrth 2.54X1 0-2
fi

nm df nolten e g;flw aﬁp" fiop and b % Igimpor-
hogr d by SUbJpFeQEfsT%E %ﬁ bt elné Whas nn'ﬁ'da‘i - Gnclah ,nmhaé‘&r@ae\?ﬁ hith ‘Fgrg igatrent

appriox 34 en (stenfiis io) .mp-bms bdng strefdth PR foture Sis Well #8 ratb of cure, is very important for the
fabncatron or lamination process prior to full cure.
In this test, the adhesive samples in molten condition at 120°C were coated at exactly 2.54x10-2 mm

thickness on 5.08x10-2 mm® Mylar film and immediately nipped to 12.7x10-2 mm aluminum foil. The result-
ant famination of Mylar/Adhesive/Foil was then peeled immediately, and after the indicated times using
go  an Instron tester at 30.48 cm/min.

Comparison of Viscosity at 120°C

Example Visc. @ 120°C (Thermocel)
55 1 11.625Pa-s

iiB 55 Pa-s

]} ' 1.138 Pa-s

IVA 9 Pa-s
%o B . 5 Pa-s




| owed 1 week to cure or crosslink. They were then subjected to a 90 peel
test at a wthdrawal rate of 30.48 cmper mnute. Heat Resistance: As nost
hot nelts are. thernoplastic and deformor flow when subjected to tenpera- -
tures above [err], we have devi sed a serie Sf shear tests at el evated
te\nf)eratures té measure re- 35 si &P 4?% fl ow or deformation at hi gher
tenperatures, up to [err]. In this test a |l ap shear of 12.7x1 0-2 mm bare
alumnumfoil to 0.95 cmparticle board with an adhesive application of

2.54x1 0-2 mmis used. cfhl.i9dPlemiedbighionUr €d | week. The sanples were
pl aced in a circu- 'atrélﬂnﬁ[ OvﬁﬂmﬁéT%;ﬁng WTh a lepBghgationl Kil ogram per

6.45 cn2. They were al toT dlﬁs TEMPEl goegt Ur € 1or 15 mn,
then thes tenmperature el evate /g obseryggg for 15 min and then
again the 40 tenperatdre was eI r gular intgrvals until failure

was observed. G een Str'éngth Th| Bdur es the52
application and bondin AThis is® as it s the strength of
the uncubed, material A¥8ar tg N‘ﬂ ' errgt h nmust be
present to QREh S et EBnsi R gB&CbiongHnch SMhrde WA afelékain-
devel ops w E?: %{vﬁ%ﬁg ﬁmggﬁﬁéﬂ@helﬁg%l‘hIBﬁﬁoﬁaﬂklgmﬁwnH%&Mte&néwnd strength
prior to cure as well as rate of cure, is very inportant for the 45

f abri catibon AdtiesibTastResuiton _process prior to full cure,  In this test the
adhesi ve sanples in nol t&nx et i GosxtioF en | wme‘ﬁmmd@tsxen'ém
2.54x10-2 nm t hi ckness ®BareBlu@&ai er Nyl o M qdpnain Visy| 1 _Ewmbassed X(hile
to 2. 7x[ err|exampi@l um nulisfoi | . The 428 i
Myl ar / Adfesipkampiold  was si5h&n peel ed.d mmedi at el §c$'Fénd af t ep5the i ndi cat ed
tiges using gEmple®n | nstiyon tester @ 30. 48 cné6fith. ConpasRson of Viscosity

pond i Mmedi ately after

en Bl DS
P \ it

at 1200 Exangl@ple IVA 76 FT 0d*sc. @ 120802 ( Ther nocemF 55

1 ExampleVB 677 11.625 8 - s | 1B 707 45 F 5.5 Pa
s 11l 3 = Gertear T. 138 Pa .s- TVA 9 Pa.s
60 +ox0454ks | VB - 5 Pa-s 65 7 EP 0 246 473
Bl Conpari sﬁn—d'r—l'egnm '€/ El ongat1 on Exanpl e Utimate Tensile

% El o ngat ion @(ﬁm&sl‘i QAd 1E80ih] gatelexciiéht Bunbs to most subetfiés and Exmple | gave excell@it @dhesion
kg/ [ er r13%( 3 428 substrhtds includ 443049, Nbte failure was FT @iber TealjOThe rifihesiGes danad iwjth it the top
440% I VA fipers of theéride Kd:gfdﬂgstrﬁtg@arﬁﬂd ) lacked adhesidnafaclidyiar®. Example Iil lacked ad-

VB hesich 446 dn8 ML B2EXARSE WA to Mylar® and vinyl anEREHipIINUB & MyRW®. t ensiles in |11
and_IV, and the increased tensile with good elongation of | and 11 which

are exan® Pi EsnpSisort 41 Heat REsiRInéd ON. Al so note higher tensile in 11 which
correl ates \/Tgﬁ‘g_h— pid! O €8eANCO CONBPBT . Lisacc ANESEe® T1€St Jeeul (S 12. (26PN 1]

nmm 5. O8X[FTTI T oIS5Z4XTUZEM  1oQkbX[ Er F b Bar € Amikds®ital - M/l ar

Wbodgr ai fb Vi WA&B)Enb sed Wi tgg Vi nyl gfexanpl e gk 6kS [err]  ghours
4.2' [err | lll k2 Lerr] ok 6'55[err] gmmsm@ﬁanpl e lTA _
5.5lerr] VA 1 minute o fail ~ Exanple 111 _
1.7 VB 1. 8*1mmutetofall _ 6 6*_FT _ 52' Exarrpl elVA _ 7.6 FT
0. 4%/ 45 o0—2 4 C[ci’i’] 25 EAo.llplc B 67 [el’l’]
0.9 7.0 [err] FT.. fiber tear '=x 0.454 kg
This test illustrates the poor heat resistance of Examples IVA and IVB (examples of the prior art) and
the superior heat resistance of Example | and I, with Example Il the high NCO typs, giving the best heat
. resistance.
50
55
60
65
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ple | gave excellent adhesion to all substrates including Mylar[err].

E*' Iixamil es | and 11 both gave excellent bonds to nost substrates and
Not¥ failure was FT (fiber tear). The adhesive carried with it the top

fi s of the particle board subst r gl 4 |l lacked.adhesion only to

MW/lgr[err]. Exanple Il |acked ad- hesion to foil and Mylar[err]; Exanple

IVAAto Mylar's and vinyl and Exanple VB to Mylar@ 35 Conpari son of Heat

Res{ st ance Exanpl e [err] [err] [err] [err] [err]

[erf] | Comparisdbi6f Bond Strength oK oK oK

13nm nutestofail - 40 Efanfpla 1& B)ExampléA) Example lll OK Example VA OlExample IVB K
Immediat&{glesn)r s 3bdd 170K 20g K 120g Oe100g 9

mnutes Yo faidr - | VA 3759 1 ninmbg to fapdg 205g 1800g -

| VB lopsugut € tof aigksg 45 Thizagtest ibigistrat esgogbte poor

resi stance ofpoanpl es Iyéggamd | VBghgxanpl egasqf the RiZEQr art) gy the
superior__heajs ph&s| stance1§3‘° Exarrplegog and 1igggM th Ex@grgl e Il tfagedi gh NCO
type, g|1\9 gl ﬁsbest hegbega0 resN,s ance. 60 65 P 0 246y Bl
Conpari son g? 3pNnd Strenq “. pl e él Exa rrplenf

..:'

EX a rfp | e | VA =X v » . J 20
g 15 : — 10T +—hRott 3759 *17—9g
250 205g 18009 2hour s 3759 1729
659; © @bpve test 'ryesults ctl:allﬂ t3the guperior properties of th:I B ‘;ts of the pwgent%r?@ﬁ%

. e prepolymer wi an e material covered in 9310
12 5B J%nd strength and h gef%{téwla?ﬁ dﬁf ing. M 6809
700 20 ing examples moo our most preferred Hﬂﬁﬁ\em so as to ﬂmétrﬁte
N T varﬁﬂs’:kgpecm of the mven'ao@.
N 7~ g 771 g hVT Not Test ed The above test results
cleprly ind he superior properties of the hot nelts of the present

i nven- tQN OV plobeiuR 'oP BRAMPIBT Was\lepdated @xcBft it 0.6 gWOELRH mdrtabtahl v uSBASHstdad 6f

mat gri al cooaedhsmd@msmem réjiiiﬂéthamwwlesgwbt(aslmmnwsbwemwhcumsmat
resj stance @Hhgmelaen 'PWW’!’%W%PH@”’WW’ usiedupedie visgRsipf e AREHCE s

| ncor por ate rmaf’f’?eé"ae fis of our nost preferred enbodi nent so as to

Il 1ustradpe various_aspects of the invention. Exanple V 25 The procedure
of anple | was Pepetised except that 0.8 g dodecyl nercaptan was used

i nsft ead of 0. 68 g% Mdtasrylatapshgmr Was nade to redu@sst he nol ecul ar wei ght (as
i ndi cated by a | OWReatio of Butyl métlec@iate tohistiyl rigthacrglite t hes4pegshacr yl at e copol yner

‘porfi on mf the pregiyahanepdpdiyiies " educe the viscagety of the product. The

properties were: 3sdfmmnegbipssS: % Methacryl ate gy nmer
25% Ratio of butyheiRi/imfdosd ate to methyl nethacgphaie 64 to 36 35

% Ur et hane. pr epol ):Egsnyatmmwm 75¢ | socyanat e groups
f perature )
2.0% Vi swosity at '}lscosngnfe!rglygfguran/ﬂhml-% g Pa . s Viscosity at room
Lerper at ur e ke S 0 SRy "
t etjr ahydr of ur an/ etc%%lol 9/ 1 0.15 -cleamms“gh'zyhazy
N— 45 isocyanate index ' 1.6

Example VI

An experiment was run as in Example | except that the docedy! mercaptan chain transfer agent was de-
50 creased to 0.54 g in order to increase the molecular weight of the methacrylate polymer and thus in-
crease the viscosity as compared to Exampile {l.
The properties were:

60

65




Col or 3 water white to very slightly Y

anber Crarity . clear to very slightly
hazy |socyanate ‘I ndex 1.6 45 Exanple VI An
experiment was rtun as in Exarrpl e | except that the docedyl nercaptan chain
transfer ageiht was de- 50 cr eased BPP #6473 8lin order to increase the

nol ecul ar wei ght of the nethacrylate pol ynmer and thus in- crease the
viscosity as conpared to Exanple I1. The properties were: 55 60 65 EP O
246 473 Bl Properiies:. % NMethacrylate polyner 25% 5
Rati o of butyl mefresetest ate to nethyl nethacrylate 64 to 36 %Ik et hane
prepol ymer % Methacrylate polymer 7504 4 i socyanat%"‘gr oups

3.0% Vi szosity at Raticxdityl methacrylate to methyl methacrylate 6320383 * s 10

Vi scosity at 120C% Urethane prepolymer _ 16 Pa’s% s Viscosity at room
tenperature % isocyanategibapsd | ntrinsic viscosiggwin THF/ ETOH . 9/1

0.15 Col or Viscosity at 100°C 72Fater white to very

sl i ght | woanber 15 viscosity at 120°C Clarity 16Pa-s

clear to very sli gitdsiy dRéHempagirgnat e | ndex Solfid 1.6
20 Exanple VI Tms,g%gmnﬁgp@@ﬁpw representgga vari ations of Exanple |
in the follow ng g,gpi ficant areas: 1) Change i Ny ki@ by mhey! at e

pol ymer 160 uret har@n{}repol ymer from 25/75 to 30 0
but yl net hacryl at e to rrgtlhl met hacryl ate from 63177-
Change i n conposi + - - ! v y
glycol /1,6 hexane diol, neo- pentyl egcoI adlpate nethylene bi s phenyl

dii socyéﬁatm—&l ypropyl ene gl ycol -net hyl ene bis phenyl di- isocyanate.

Thiks, exanpl e ;bpgge@, I anounts were
used, 30an%ﬂpﬁuﬁ$‘7g{‘&%§&%ﬁgﬁ mvg"a*"’f Eﬁ‘ﬂmﬁﬁefmﬁ%mﬁf&s 300.3

Butyl net hac Change in ratio of butylmethacrylate to methyl methacrylaefrc@l Q}@s to 80/20.

gf%ﬁgln ratlo of

yl
f
oLt Y72 Gorut g oz mtans s e eyt o oD BV LA P r'len ’:;ign
0.3 g 40 This example wasSemasiy Exaple Daxoeﬂﬁhat the following amounts were used. 1.9 ¢
Benzoyl peroxide 0.6 g Met hyl ene bis phenyl
di ssocygf ate “Ingredients? /- 8 J 45 The properires were: 50
Properties: % Met hagdiflogyidne M{Béém wt.) 30083  JUU0% Ratlo of
butyl nethacrylate éﬁim methacrylate 80 to 2854
~ 35 Butyl methacrylate 130.6
Methyl methacrylate 5.8
Methy! methacrylate 32.6
Dodecyl mercaptan 03g
40 Benzoyl peroxide 19¢ -
Benzoyl peroxide : 06g '
Methylene bis phenyl diisocyanate 14789
s

The properties were:

50 . Properties:
% Methacrylate polymer 300%
Ratio of butyl methactylate to methyl methacrylate =~ 801020
% ursthane prepolymer 70.0%

55 % isocyanate groups 3.89%
Viscosity at 100°C 104Pa-s
Viscosity at room temperature Solid
Intrinsic viscosity in THF/ETOH = 9/1 0.19

€0 Color water white
Clarity clear to very slightly hazy
Isocyanate Index 20

65
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& et hane prepol ymer 70. 0% 55 %

S@cyandté groups - | 3.9% Viscosity at 100C
109§.Pa s Vi'scosity at roomtenperature - Sold Intrinsic
vi scosity in THF/ ETOH = 9/1 0.19 60 Col or
watferwhite Clarity " EP 0246 473 B1 clear to very
slijghtly hazy |socyanate | ndex - 2.0 65 10 EP

0 246 473 Bl Exanple VIII The followi ng exanple illustrates the use of a
di fif erent asanyeyi® nononer. The exanple was run as in Exanple | but with
the ingredients as noted below 5 Ingredients: Pol ypro;‘gﬁll ene gl ycol (nol.
wt ‘1000) The fol Qigg__gpc:gplsmg' tes,the @ different acrylate moriomer. The example was run asjig ) g
Dodecy!l 5nerE(’:‘5T)‘f'%1'n"tw'th ingredients as noted below. 03 g Benzoyl peroxide

2.0 g 15 Met hyl ene bi s phenyl disocyanate 122.8 ¢
Properties: 20 —— Yo-Aetyate—pot-yrret

25.0% % Ur et hane p-%g;‘gm%f 26—0%-Y%--seeyanat e groups
1.7% Vi sgosity at pyiena glycol (mol. wt. 1000) 7. Pa- s 25

Viscosity at room Pérpyae ure :2.8%94%rr] Intrinsic

vi scosity in THF/ EPejacytmesgaptan 0.15 Col or 03g

it. brown Carity Benzoylperoxide 209 opaque |socyanate

| ndex 15 Methylene bis phenyl diisocyar@teExanpl e | X 39228g)n this exanple, an

i socyanate other than nethylene bis phenyl dilsocyanate was used. The
- exanple was run as_in Exanple | but with the ingredients noted below 40

Formul a Properties: g Pol ypropyl ene gl ycol (1000
mol . wt 29 275 Acrjlat®pdieane di ol , neopentyl ags.gate di ol (2000 nol .
Butyl methacryl ate o socyanate groups 94.1 Mgpqgyl nethacryl ate
9.1 Methyl methacaw@hdy a 100°c - 53. Godgplegy! ner cagt z7an
0. 68 5025 ] | de 6 .
B_en:'zoyl per oxi de :ﬁégi&fg ;?ﬁ:%ﬁ:%n-sn 0.6 Met .ﬁii’é}loe bi s cycl ohexyl
di I'socyanat e &%’f Y58 Di butyl thl‘tl,mg,w aurate
0.08 60 65 . T
- 30 Clarity opaque
; Isocyanate Index 1.5
Example IX
\_/ 35 In this example, an isocyanate other than methylene bis pheny! diisocyanate was used. The example
was run as in Example 1 but with the ingredients noted below.
40 Formula g .
Polypropylene glycol {1000 mol. wt.) 275.7
. 1,6-hexane diol, neopentyl adipate diol (2000 mol. wt.) 118.2
N/ Butyl methacrylate 17.8
' 45 Butyl methacrylate 94.1
Methyl methacrylate : 9.1
Methyl methacrylate _ 53.6
Dodecy! mercaptan 0.68
50 Benzoyl peroxide 1.7
Benzoyl paroxide 0.6
Methylene bis cyclohexyl diisocyanate 1374
55 Dibutyl tin dilaurate 0.08
60
65
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EP 0° 246 473 Bl Properties: % Methacrylate polymer .
25%5 - . *Ratio of butyl nmethacrylate-to nethyl nethacryl ate
64- 36 % Ur et’hane pr epol ymer . 75% % | socyanat e groups

2 \fs'c03|ty at [err] . 5 Pa* s (est) 10
\/slcposmy at. RT EP024647SB§0||d Intrinsic viscosity in "
t et rahydr of uranl et hanol, 91 .13 Col or

wat er whi te 15 Carity _

cl ear |socyanate “l;}“ — 1. —Exanpte—¢ 20 I'n
this exanple, a catgiiot=—w S H-e—speed—~Agai n, the
reaction was run usf °pﬂ° Bur e o For nul a
Pol ypr op¥l ene gl ycd?“"(fmmf"“"%m my'mm“‘%ﬁ 764I366 hexane dil |
neopentyl adi pate dfHiethanspmpeldar. wi.) 118.2 Butyl 7%t hacryl ate

17.8 30 % Ispryenpte grPhacr yl at e 94.1
Met hyl et hacryl at eViscosity at 120°C 9.4 I\/ﬁf’h;ﬁ(e&lﬁet hacryl ate
53.6 Dod¥cyl mner caplisesityatRT 08¢ Benzoyl peroxide
1.7 Benzoyl peroxi dstrinsicviscosity in tetrahydrofuran/ethanoi=9/1 0. B3Met hyl ene bi s phenyl
di | socyanat e Color 131.1 40 Dbut yivateriwhiteli | aur at e
0. 30 Propert i es: ASciyMet hacryl ate pol ymer clear 25% Rati o
of but yI Set hacryl atgydnate HBxNY! methacryl ate 64 468 36 % Uret hane
pr epol yner 5% 50 YoTsocyanat e groups
1. 9% Vi scosEkampRiX [ err] 84 Pa * s Viscosity at RT
0 L0 T 1) LS5 L\ LA LT Bt D0 S L '
Col or %he proeedureng'xample¥ Gt ereedyfpain. the p yagiup yiing| y
anber dari clear to very sllghtly
hazy Isocyanate | ndex 1.6 60 Exanple Xl In
this exazgpl e, ]the fore—of mmm ! IyI at e65
conononers replace TC 1 CUT TS ot OW.
12 "UEP 0 246 473 B 'P?Yl'%g‘(b it °6b"‘$at‘f"m(mm§°}#)7 bl 9
Pol ypr opyl ene gl ycaol y ethamj 3" 178
30 Buty! methacrylate 94.1
Methy! methacrylate : : 9.4
_ Mothyl methacrylate 536
() 35 ’ Dodecy! mercaptan 068
' Benzoyl peroxide 1.7
Benzoyl peroxide 0.6
: Methylene bis phenyl diisocyanate 131.1
40 Dibutyl tin dilaurate ' 0.30 .
o 45 Properties: !'
% Methacrylate polymer 25% !
Ratio of butyl methacryliate to methyl methacrylate 641036
: % Urethane prepolymer 75%
50 % Isocyanate groups 1.9%
Viscosity at 100°C 84Pa-s
Viscosity at RT : Solid
Intrinsic viscosity in tetrahydrofuranfethanol = 9/1 A7
55 Color water white to very slightly amber
Clarity clear to very slightly hazy
{socyanate index 1.6
60  Example XI
In this example, the procedure of Example | was repeated with the acrylate comonomers replaced by
styrene. The ingredients and properties foliow.
65
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5 a ) 1, 6- hexane di ol, neopentyl adipate diol (2000 nol. wt.)
2

11 Styrene Lo 174.9 Dodecyl nmercaptan
0. 6& Benzoyl peroxide . 1.7 10

Berizgyl peroxjde . Met hyl ene bi s phenyl

di socyanate - 131.1 15 Propertqpe%yso%@tByrene pol ynmer

25% 20 % Ur et hane prepol yner 75% %

| socyanat e groups 1.7 Viscosity at RT

Solid Intrinsic viscasity in tetrahydrofuran/ethanel—=—0/1 023 25

Col or _Ingredients: sl y i

cl oudy | socyanat e | ndelxpropylene glycol (1000 mol. wt.) 2787 30 Exanple Xl |

Agai n, th®e procedur ed.Sciexafr diphrieopentyhadipate digh{2890sepl. WX N1&he acryl ate copol yner
repl aced by vinyl ac®wyrdnate. The ingredients and préff&fties follow 35

I ngredi ents: Pol ypr oppteyieeghptaol (1000 nol. w.) 068 275 7 40

1 , 6-hexane diol, ne®ersfipérodddi pate dbl (2000 nol. w#.) 1182 Vinyl acetate

174.9 DodBcyl ner captpanzoyl peroxide 0088 Benzoyl peroxide

1.7 45 Bavargighe bitphéhyl dikdcyanate 131.1 0.6

Met hyl ene bi s phenyl—dirlTsSocyanat € 137.4 50 Properties:: % Vinyl

acetate pol yner 25% % Ur et hane prepol yner '

75%55 1B % | socyanat e groups . 2.0

Viscosity at 121C - 1.%?0( S VI scostty—at—RT

>4 X [err] Pa . s Gé’rqpemas llltf;llalb Vrabuales -

t et rahydr of uran/ et hai@'\' Col o 75%

sW anber®®d arity r 'ha"ep' cl oudy |socyanate

| ndex °’°'s°°ya“a‘°9'°“"° 1.6 65 13 EP O % 473 Bl Exanple X ||

This exanple ill ust r¥ addi ti.on of ~a comrerci y avai | abl e |l.ow
roduce a hot nelt

mol ecul ar  wei ght por%'i‘Pé'Fv'f‘Bs'?f?éWGWgW?ﬁ’émﬂF’E'b%‘ ymer >
adhesi ve ¥n accordarf®® with an alternate enbodi mants'd’F' he 5 present

i nvention. Elvacite $%%3 is a 64% but yl met hacr yI at e?‘% met hyI met hacryl at e
copol ymer of |. 0.2 2008t . ey e m dried in
a desicatgr for 24 hours |m"red| ately pr| or to use here| n.

Example XlI
Again, the procedures of Examplé | was repeated with the acrylate copolymer replaced by vinyl ace-
. tate. The ingredients and properties follow.
35
_Ingredients: g

Polypropylene glycol (1000 mol. wt.) 275.7

40 1,8-hexans diol, neopentyl adipate dio! (2000 mol. wt.) 1182

' Vinyl acetate 1749
Dodecyl mercaptan 0.68
\_/ Benzoyl peroxide 1.7

45 Benzoyl peroxide 0.6
Methylene bis phenyl diisocyanate 137.4

50
Properties:
% Vinyl acetate polymer 25%
% Urethane prepolymer 75%

85 % lsocyanate groups 2.0
Viscosity at 121°C 18Pa-s
Viscosity at RT >4x10°Pa-s

60 Intrinsic viscosily in tetrahydroturan/ethanol! = 9/1 0.15
Color sl. amber
Clarity ' cloudy
Isocyanate Index 1.6
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10 Jd ngredi ents: Pol ypropylene dycol (1000 nol. w) 472.9 9

1, 6- hexanedi ol neopentyl glycol adipate (2000 nmol. wt.) 202.7 15

El vaclte 2013, - T . 300. 0 Met hyl ene bi sphenyl

di i socyanate . . 224.9 20 r - The polyols and the
El\vacite 2013 were added to the vessEFO%aggﬁaa ed to [err] until the

El vacite was di ssolved. At that point the nethyl ene bi sphenyl diisocyanate

was added, and the reaction was held at [err] for 3 hrs. After the 3 hours
at[err] the BxaRleXlbn was poured hot fromthe vessel. The sanples 25 had

the fol | ow NGy QBGES itate e BEHbA 6% comRercially available lo¥/ariviakui Wit ybigthe? b y Ter

25% % Ur et hamghapé prpsblyyhBEtd produce a hot melt adhesive in accordaricé Witt)/anl alieroate erpliodimgnt of e
2. 0% Vi sGosinn earg_finv ntipn. Ivacﬁe 2013 is a 64% butylmethacrylate/36% gpsthyl ethg%?a{ﬁ mgegy' 1}%
[err] 0.2 available from DuPont. The Elsilp wag vaquua g = desicpty don 3 BRuTe TPEIRRY P
Solid Intri ntg}’sghwus"cosi ty in THF/ ETOH 0.25 40 Col or
water white Clarity : clear to very
slightly'hazy |socyanate |ndex 1645 50 55 60

65 14 EP 0 246 4m@edphtsTest Results Ultinate Tensile Strength
119.5 kg/[err] (170@biyp@pylendGlycol (1000 mol. wBh E|l ongat i on 47299
400% Vi scosi ty St abi,é-hdxgnedit! npaperty! glydotsdipate (2000 mol. wt.) 202.7

8 Pa-s afiter 8 hourEvacte 2013 W20 125 Pa . s 10

Bond Strength (foil {ihiens bisphbryTBasbyahde 224.9 908
g 1 hour 1025 g 2 hours

1040 g 15 3hours 1100g 24
hours ~ 20 Procedure: 1750 g Adhesion test (900 peel):

M/%%f The polyols and the Elvacite 2013 were added to the Gesdel artiGheatét 1 100°CLGHAI theENabitel was
2. 5kg Woodgr disspivedi at point the methylene bispheny! diisocyanate waadtigi) apcth¢-Teaction w@ségrﬂ:?gry
2.59 kg Fr 2t90°C for 3 hrs. Afterfae,3 hougssat IP0SG the reagtiop ek gouredhet fony'the yesse). The agmpre

K

K [err] 25 had the following properties:

Propetties:
30 % Methylactylate polymer 25%
% Urethane prepolymer 75%
% Isocyanate groups 2.0%
;J a5 Viscosity at 100°C 86 Pa-s
Viscosity at 120°C 8Pa-s
Viscosity at room temperature Solid
Intrinsic Viscosity in THF/ETOH 0.25
40 Color ' ‘water white -
Clarity clear to very slightly hazy
Isocyanate Index 1.8
—/ 45
50
55

60

65
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K 30 [err]

err] - 10 mnutes to failure Exanple
“gFor the- purposes of conparison of initial (green) strength properties,

addr.tr onal adhesives (desig- nated 1-4) were prepared according to-the

i fvent i on usi ng the procedures di scuEB8@4p#BBbusly. Five other adhesives

were prepared follow ng Exanples I, 111, IV, V and I X, (respectively

desi gnated 5-9), of US-A 3 968 089 The corrponents and am)unts (in grans)

of raw materi al s— S€0si ties,

i socyanat e i ndex—8 4 t-erm-aed and are
shown in Table | IU“"W%T°§S"? "‘3& i 3P Boik S B%Ft)y | socyanat e
| ndex Vigscosi ty %Eongtitn Tenp él -V ) 400%1 _ 1) (Pa .

s) 1 M&‘Vsm"ﬂymzm .9 Solid 2

0.18 | initia] . 6 Solid 50 &Pa-s 0.15

1.6 ateitiolird 4 _ 0.17 12.125Pa-s 1.6

Solid 5 10 Bond Strédth (foiimylar): 12.9 74 55 _ 6
0.09 immédiaté) 17.44 7 908g 0.07 . '
16.5 1 holr 96 8 0. 09 1025 g 21.1

1.52 9 2 hodrs09 13.1 10409 31 60 The

follow ng test preogmdures were used to determ nggpge initial (green)
strength perfor ©f the adhesives. Results gigpfhe testing are shown in
Table I'll. Peel gm%pl %L ed vinyl substrate was coated with
2.54-3.81x[err] tT’u ness of adhesive 65 |§d @ approx [err](direct
or transger) and 1%rigd tpget her with 0.95 cm t hi ckness particle 15
EP O 246 473 Bl b d | cCin a press @2.27 .TThe sanpl e was peel ed
at [err] in a peel 9 @?’Pé‘f‘y | nstron Tester az of 12.7 cmimin

(Sampl e di mensi onWaey! 7cmvmdth strip 1.9 cm & th). The sanpl e was

peel ed i &edi - atE ?sfs@ﬂ’?%? 1“2 P80 thin 1-2 m nutes. Lao Shear 12.7x1

0- 2 nm gauge al unt was coated with 5.08-7.62%8 0-2 nmthickness of
adhesive 5 heat 8%G@t approx. [err] (direct or9%ransfer). The coated

al umi num was prest¥¥ftogether with 0.95 cmthi cRRess particle board 3-5 s.
ina pre¥ds at appf®¢ 2.27 kg (5 Ibs). The sanpP¥ vvas pulled at [err] in a.
tensile tester (et8Clinstron Tester) at rate of 10n dofailyer i nute. (Sanple
di mensi on 1. E2 %!{, 27 cm bond area.) The sanple was puI | ed i mredi ately
fram press i~ thin 1-2 mnutes. Table |1l Adhesive - Peel

(1 bs/in)3kg/ [:di rtllid purposes of compafiion In dritial (ghebry). stinglh [frbp@riibss ratditidhal ladhesives (desig-

(4. 2-4. 4) 02%ated 344) were prepared accordy 310 e ingention] Wwing the procedures Aiscussed previously. Five

(4.0-4.0)0. %gs. egssl\éegsgere prepared fo 7mgtesély lll3 IV, V and IX, (respectively (!flgw ﬁ

0.07-0.08 The components(a%d ahoufts @5gréms) of raw materials utilized atelshéwnn Tabd.1.1- 0. 12 .
(15.1) 16 5The intrinsic viscosities, isodyanaferindex ad \Boowtly and room temperature wereNitelmminei aat

Bond 20 are shown ig Table II. No Initial Bond No
Initial Bond 7 : No Initial Bond No Initial
Bond/No Loitial TFebled No lnitial BRond .
Adhesive Intrinsic Viscosity Isocyanate Index Viscosity at Room Temp.
(l.V.) {1.1) (Pa-s)
1 0.11 1.9 Solid
" 2 018 18 Solid
3 0.15 1.6 Solid
4 0.17 1.6 Solid
5 0.09 12.9 74
55 6 0.09 12.0 17.44
7 0.07 16.5 1.96
- 8 0.08 214 1.52
9 0.09 13.1 31

60

 The followrng test procedures were used to determine the rnrtral (green) strength performance of the
adhesives. Results of the testing are shown in Table lil.

Peel_Test Wood-grained vinyl substrate was coated with 2.54-3.81x10-2 mm thickness of adhesive

g5 heated @ approx. 120°C (direct or transfer) and pressed together with 0.85 cm (3/8") thickness particle

15




9 . 'No Initial Bond No Initial Bond25|tvm||‘*’“?-§
be apparent t hat .vari ous changes and nodifications my be nmade in the
enbodi nents of ‘the’in- vention described above, w thout departing fromthe
‘scope of the i nventi on, as defined iep0R464gBNded dains, and it is

irnténded therefore, that all matter contained in the foregoing description
shall be inter- 30 preted as illustrative only and not as limtative of

the inventi @gag 83 s80in 4 preaf@227® Tﬁésairﬁle was pagled at2b6in 4 peel Rited . Inbtrdn Tester at
[err] [err] rdtedtnd.7 dnemin [Sampls m]ner% n=1.27 cm width strp 12%m length). The sanjpie[was pdeled thmefiier r |

[err] [err] ately a!eapaelvg-;hms%m free hot LE, BTN TN
rrpghéﬁgﬁ# e it Uk e

90% by wei g ckl»?efssaarﬁbre spl'n s¥ BEdppiBX. @RAkEE Is)’O'l‘iﬁﬁd?ﬁIem eusamaaanna
pol ymer i zat itensileddstea(egohsyoms Tesien atxate of /50 cm peyalingts| (Sample dimansiery-2 e eYEREd e
cont ent of G’%%W%%B‘/d’%“%f‘?‘"?%’é’&‘%%?’éss'ﬁd’é‘k'“é FPUES t han 1 and no nore
than 2; K 10 to 95% by wei ght of a | ow nol ecul ar wei ght polyner of

et hyl eni cal | y unsteblediht ed npnoners con- I_aJ_m_n.g_n.o_a.c.LuLe_J:L)Ld.LageEn,. sai d
hot nelt adhesi veAflesivail at i onPdsHibsin.)dke I DSHRAKSR®) of 10
tacki fiers and/ or 1pl asti ci zerg,z-bgo.awmcom ty of 161230 Pa.s (3000 to
50, 000 cps) at [eer]. 2. The {amt4.0ple-o0as8hesi ve conf18ta7on of claim 1
wherein the ethyl @nical ly unsgiodt.goen-omenoner is s@s)bescted fromthe group
consisting of [erg] to [err] @atenesdizacrylic andpsmytoscrylic acid, vinyl
esters and ethersg fumarates, NoRti&BsRS, Styrene, amswhiqBbid il e, ethylene
and m xtpyes thergof. 3. The RoiwsiBéds adhesive conpemiibisesy of claiml
wherein the urethgne prepol yngsy kigm%epar ed from t Rgnili@BongccONdensati on

pol ynerization of ga diol and g, pogyanate. 4. ThyelaghigsRd t adhesive
conposition of cl giml wher ei no;nkiQngdhyl enically u&g@h ?i,;ded rmnorrers are
po- |ynees zed to ar—tntrtmstcvrscosrty of—0tto

adhesi ve conposition of claim1 wherein the polyol | s sel ect ed from t he

group consi st It wij be hppatehtdiat Yanpiééhmeqmémmm cols
or_pol yhydrdé&?#@é"’?’ﬁﬁ*n?ﬁ %“'ﬁ)? :"3. n ; %nb’;f
et Pyl ene:a)r ‘{p&% 164t Etive Sl nauvé) v¥rﬁi no subst i t ut ed
esters o

40

50

55

60

65
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| ess than 1%

eyl nethaneg 65 2,2',5, 5-tetrai socyanate.

1, 4- napht hyl
4, 4" -dii g

A

[

%

i dene diisoecyanate, propylene diisocyanate,
iisocyanate, 4,4'-diphenyl nethane diisocyanat
napht hyl ene diisocyanate, diphenyl -
di i socyanate, 4,4',4"-triisocyanato-triiphen
n of .c§| m% V\g hi freg isogyang e cgnt

e r
a | ow nol ecu-
no no¥e tHan 2; %aid aﬂhesFVe p epar db th
he mx@re.,gf (ngéjsm Jéee.,,r;adlggl ROk Y mers
and i yag te i & dex;_. 833
2 g 2 F GE d&F n2eE
up consisting of [err] to [err] esters of acr
m 9 erein the urethane prepol yner is prepar
Qigﬁb an intrinsic viscosity d
°|n

$xy pol yal kyl ene ethers, (

m 9 wherein the polyisocyanate is selected fr

anet hyl.ene dii socyanate,
i i socyanat e,
ne-4,4' - diisocyanate,
anate, xylylene diisocy- anate,
BOCY
e diRsocyd anat@, ﬁur&ﬂ?yl&ﬂen%ﬁn%&yeﬁlate
socyanat o- benzene 2 4,6-triisocyanato-tol uer
ylnethane- 2,2',5, 5 tetralsocyanate 7. The hd
O
A
2n OE cla§n17zmher3|r
g i%cﬁ vehB- f 5@ h§te rréﬁ
‘6| T
ernlna eg' ZtPane prepol yner con alr
| ar V\el ght polynmer of an ethyl
rein the isocyanate term nated onu et hape ¢
onte of wrom CEZS t0015%a° g cyaacp
0% by wei ght of an et hyl eni cal l y unsat ur at ed
e hydro- 40 gen and 10 to 98% by wei ght ¢
in trBigsfeg gage gto EGEYEHN 2 9m FEEQEH e
there gi ci eB€ pol ¥ qgraa oﬁ%ﬁ
| EeS 7 Bi2 &
ni zat€@ @ dcedu®&s. 4R8EF £l
m 9 wherein the ethylenlcally unsat ur at ed nor
Nyl @stereg and @thers, fumarates, nal eates,
ene 8nd Extured thereof. 11. The hot et
rization of a diol and a diisocyanate. so
BSJ.t-gan_ = cl.a 9 wherein the ethylenical
gaﬁdﬁ §v§ |on of claim9 wherein th
mbg substituted or unsubstit
é E%%rw
By I'eﬁ or“&‘&pyl‘ene bxi de adddicts bf ¢
d esters 55 of glycerol. 14. The hot nelt 3
£t hyiene iiso%ﬁanate@ ettylid@ne dgi socyang
& e, Butyl®ne di¥socy-2anat®, h&ane€hyl éhe

ne diisocyanate, cyclopentylene-1, 3,-diisocyd
-diisocyanate, cyclohexylene-1 ,2-diisocyanat
d| [ socyanat e, 2,2-diphe; 60 4
mp haﬁngnefdlﬁgpc ,
@eﬁ&sc:-amﬁe, £E Btz §
i AL
nes@Au ? &8
| socy- anate, yl'I dene
-dllsocyanate 4,4 4 -trllsocyanato tri pheny

- benzene, 2,4,6-triisocyanato-toluene and

Bl 15 Thé®hot nElt adfesi V& cofposi®i on df
ocyanate content is |less than 4%
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17. -A process for the production of a solvent-free hot nelt pol yurethane:

adhesi ve conpositi.on which is solid at room tenperatur in

t he, absence-of. added tackifiers or plasticizers, by a 3'“““]‘""'“’]““‘&" 3

to 50 Pas (3000 to 50,000 cps) at 120C, conprising the Steps bf 1) ¢
contsi ni ng 2 to 90% by weight of an etlEplo2d6da8 BY unsat urated nonomer
contai ning no active hydro- gen and 10 to 98% by wei ght of a polyol; 2)
pol ynerizing the m xture of (1) using free radical pplynerization

pr ocedur es vvié.h..,ﬁhai n transfer agents to achieve a | ow nol ecul ar wei ght

pol ymer; 10 addi ng%t hereto sufficient polyisocyanate to él el d an
i socyanat e conI’e’h§°"’6'I“'f'6e melhpolrsihanecRdaative SPgsion WIS PAfE &ogt BGpasre Frt 1

and | ess than bl of | m h!r%' sr6d frd th® BdnddRBAtibr BdlymdMzalidnQt &-
e 9120 S BRI of b Uk 0 S mﬂ;m me,f:;w;mbe.

Raunt enper at ur gfeatertthand fand pecinaret
et hanvor oty % F ‘@‘;EEE ﬁt:m@m.;ﬁﬁ i ke oo
§aw lt%f%t@s sCVON 25 bi s

Pol yi socyapat S idékifbrend é{vé)
15% und ei nem l2sThe et-manaUhebwadem stior ¢f claims! u‘nhe matllyhmcaluoe'rsat@atedb on‘pﬁletbs se-95

Gew. - % ei nes %9@!4 P‘H'F'E‘ﬁgpb ﬁg@%d‘!"!"l fteesrand
Mbnoner en, di %‘ d:?( % ty %ﬁg%mw bt Eorfgifl rorh o

Abwesen- hel oowauas ryinﬂ'li&ﬁ efmmb adbeydatec hmachem gekennzei chnet i1 st
durch ei ne Vi skoBehetimelyadhesivegpraposiion of dalﬂSOWerghe(m@G@ﬂx unsBOBSOMNPMYrs are po-

[err]. 2. [er B‘PPB?P% W'E‘E?thffo ff £ a8 ’;né/ ot esal

nomer aus derm@d&?ﬁ@% isitbted ﬁ"' arﬁrauﬁeg?y " SEU'W y‘t‘;“gry iy e
Vi nyl est er undoxyepblhems fhel Bylenl @t propyle m’ramms &golyd an mbmubsmhted eh'aydfen
ung_M schunged eI b n bestehenden %upp s e- vvah t

[ err ] nach An &ﬁfl | o'fne m{f o@g’:gte Qg e |s selected%m the group

anate, b tylene diis
Kondensat i onsa1aley Ridam dn@fﬂnsﬁd:yaﬁhfe & dild rﬂteﬂ@&lo ntyfeRd-/Sidlisdcian

ist. 4. Heb Bsbm%ﬁémo% H‘FP‘@G'T lpnm! am&;\h;gy msoovmane,r;g&d@he-

et hyl eni sch u%@%" BocKp2 e g u%ﬂ 3 3@ %‘E&von
0,1 bi's 0,4 pPglokdrpne 3 4edibocs d“ﬁ?u",eﬁy@ms °3§6&§'f'm icHoronukaimieft

aus der aus satamf | futhingidene 3Bisodyanatep cieeh tobe e 2jdtidisosmbate) 4,4 4"-tmsocyanato-tnphenyl

Pol yal kyl éaet g@% Rélséggl%@eqm Weyhy%w WMWW% resd etndimethyidisheemneptiang -

| yestem den A
nmonosubsti t ui erg e aah\fa&%%y MQHM %é/%wﬁ%m%g%ﬁf qng?v.s
HeiiBschnel zkl elssA edifentime hotmelt edhesive olwaejlhanA ppesitivh which isvsalic) atcream 1w nat

But yl endi i socy t-of and no
Cycl opent yl enmdre |2tshta@y|e§atpre efn 1,4-d ||socyanat Q/c o exy-

len-1,2-dii socyhPP&tb'J':é'ﬂﬂP % g Q?Hhﬂ'eﬁ"!r %@%‘ﬁfamm’mef containing no active hydfo-
2,2-Di phen | pr P & Yol b

m Phenyl en-di i (gp ym ' ,ev oma R{e,aéabag![y pfb %'qu\E E ﬁe\éﬁ@é |?h§'3ct§/agsrfleét
1 ,.5- Naph- t hy|3paddig treetysaficient polylsibcyphm Iyseld thp desiredsso rmteactontent and isocyanate in-

ﬁ!ﬁiﬁ zing sm , ign

' gz gﬁegf ﬁlex arrg feag:%lﬁfﬁfy me aldhel;we i'g{fn fss%? alm émrg the & lem%gl:é unlsaqua:’ed molnomer is sed
C! ic ac 1

1- Cnl or benzol °‘Re"’4ma*mwleﬁgyfgﬂ.;ﬂﬁ&yjonmﬂe. ethylene and mlxtures thereof, Y esEre an

4,4,4"-Triisoc émTé!? botmek i@{ﬁ m mlmofclamﬁ? wheminTthg Yrellnng ererplyeetieprergred from the
he

aus der a Hy h l pol
d 7 EP%BWI%?E mi_:%{j’:gﬁylem Iy resmrgeﬁer |Pan F'P Wermgd (Elyt?a&gt

‘a diisocyanate.
S 2,4,6-Tr ' |5§0C e‘g@lh smon of claim 9 wherein the eth Iemcally unsaturated monomers are
4, 4" - Di-met hyl galmaﬂ \25%5.

.4 ai socyanat best ehenden Gru
ausgewAhl t i st .13.7The hat ekt dhem&bmpﬁ romlﬁlm s_whmﬂ'mpojtelrlsseteetﬁ@frdns

alt
weni ger al s 4%&%&%&0 sters?l&nitﬁnmrfgypbeglte oﬁe&%@ s and Iyqpkgl?g&}getf;z;segtoel?s

| socyanat ggha gsm

Pol yur et han- [ eria ] Thél he? msieadhbivie BbnapaiioN atawm é wisstein thd po(ytsd:ymata is selected from the group

Pol yur et hanvo ?ethM'ePne ér?a@?'&ﬁ’d Ps’l'fe : B1op)  qiisgeyhness buttvéi%m clhl

cin’ni eo- 11 } b e Ky devee GRS

pol ymer i siggr t nyiiné hﬂfed@Sph&?ﬂEﬁéUdnsWnbﬁ.n deBilsodyariate, xylylene diisocy-

| socyanat endg em%amwmdescm! adiferiaphthytone od'@@@ats E¥enph¢l4’ efisocyanate,

i socya- 55 °“F??§ s% e ‘{g’“ﬁ E@agﬂz Bk;; % "i‘eﬁalethv' hefisocy

di eser Kl ebst flgehenGasick,ahatd. y nzeklell 5869l &lene ahd KPR o bi s

90 Gew. - %esi Neg’ &5 sedsyamh ungesafl i gten, keinen akliven V\asserstoff ent -
hal t enden Monomers und 10 bis 98 Gew. -% eines Polyols,
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2) 420! yneri si eren der Mschung von (1) unter Anwendung von (freifen) —————
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11  Lonposi tion d' adhesif thernofusible suivant |a revendlcatlon 9, dans
Iaq Il e I-e prepol.ynbre d' ur6- 25 thanne est prepar m!“"mm I on
par.condensation d' un diol et.d un dilsocyanate. whesﬁ
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i ndide d'igo &Eﬁg%ﬂeﬁdﬁébl | Akl Slncaien 15 e la%t.%ngfatt&% h Bocye-

pol yner i sat | orha@nbrbu procedes de pol ynmeris

condensati on. 60. Biocédd de production d’'une composition d'adhésif thermofusible dépourvue de solvant, & base de
polyuréthanne, qui est solide & température ambiante, caractérisé, en I'absence d'agents d'adhésivité ou
de plastifiants ajoutés, par une viscosité de 3 & 50 Pa.s (3000 & 50 000 cps) & 120°C, comprenant les éta-
50  pes consistant:
1) & mélanger 2 & 90% en poids d'un monomére & insaturation éthylénigue ne contenant pas d’hydrogé-
ne actif et 10 & 98% en poids d'un polyol;
2) a polymériser le mélange de (1) en utilisant des procédés de polymérisation radicalaire avec des
agents de transfert de chafnes pour obtenir un polymére de bas poids moléculaire;
55 '3) & y ajouter une quantité de polyisocyanate suffisante pour parvenir & une teneur en isocyanate de
0,25 &15% et & un indice d'isocyanate supérieur & 1 et inférieur A 2, et & effectuer la polymerisation en
utilisant des procédés de polymérisation par condensation.
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