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This special i >ue of Key Engineering Materials contains selected papers ot 'he x1l
international conference Baltic Polymer Symposium 2012, which was held m liepaja,

Latvia, from 1S) of September until 22*' of September

Since 2001 the event is annually organized by the technical universities of the three
Baltic States Twelve year experience permits to make out obvioul value and
productivity of the meetings The Symposium has become a recognized forum fur
polymer researchers of the Baltic States which work in tht field ot polymer
chemistry, physics and technology The major advantage of the conference is good
opportunity to exchange idea, between scientists as well to start iollubor.ition and
partnership Symposium s an excellent chance for young researchers to master their

ability to present the achievements of thee research

Baltic Polymer Symposium 2012 in Liepaja was visited by participants not only from
the three Baltic Statel but also by participant from Taiwan, Germany Finland
United Kingdom, Poland Ukraine and Russia In parallel with the conference a
demonstration session was heid by manufacturers ot the specific research and
analysis equipment representing Netzsch G'oup. Postnova Analytics/Norlab Oy and

Bose Corporation/Electro Force Sy terns Group

The scope of the Conference comprised ail aspects of modern polymer ccien. r

synthesis,
processing.
recycling,
composites,

nanotechnologies
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Improvement of thermal polyurethane adhesive compositions
parameters by modification with zeolite

KozarOP d Ohynykova V V Konoval V P

Mukar.hevo State University Mukachevo Ukiame
Kyiv Natiom, ‘iiversity o' Technologies and Design ky|V Ukraine

kop”~rnsu edu ua kktvsh@gmail ua

Keywords, shoe; adh.- . . uv @y tatnltv

Abstraid. | ie a; : = ". R 1

based adhesives lor the numilaetuic >m «'i i > |our polyutetii.ine adhesive Mp-emii.vo I
in the domestic shoe industry have been investigated Pl 503. VI -252. k'i SPO-1 and D-274 fhe

mam components of poiyurcthan comp« sitions are urethane rubber, zeolite ethyl acetate and

acetone. It has been found tha htication f \ 1 152, KYSPO-1 and 1>-274 witl < <
amount of 0.5-1 mallow < 1K be the heat resistance to .
Besides it has been found that idhesiv«. can

special tire-re'istant sh 11 1w C oMoy, t <j

Introduction

Polyurethane adhestvi | 1. t idhesm nli

synthetic materials Ihese adhesives provide lot mly high strength > the adhesive joint in the
initial state tut maintain strength parameter 1 ged exposure es at the m ures ot
60-1M) (  have the Ib11l . i mml. um |  tme- in: | \%
products during hardenio 11 | ‘mn .a mln.,4Uun. «;« 'm

Currently, there are at it in Ired hr m< 1 d 1 synthetic which, depend in
on the 1" 1 itl ii be divided into three groups adhi that ca thst
prolonged exposure tot perntur« | ai und 60 ( heat-resistant tdhesivi

long or short-term effects > temperature about 100 t . highly heat resistant adhesives that can
withstand the impact | sh. n-term temperatures up to TOO ( [I 2]

It is necessary i ' d heat-res slant adhesives with a wide range > pi ip rti
making shoes that can wit! prolonged or short-term temperature load around 60-150 1

fact indicates the nicer,o t:Im .hub

"lfeat endurance" is the idhcsive ta

uppet limit tem] lit tot

are no significant hanges il ind mechanical properties Tink .urc

established to meet the re.j-ii; :meni ot he spe.ill apple itions

Heat and thermal sta tructun and ire defined by physical and chemical
factors For the short-term thermal effect properties ot materials .ire often defined solely hi
influence ot physical facn i In cas« tl enttal effect chemical factors arc crw al
Hence the therm.il :ih : lependent

The purpose oj the i>iven nvrA

The firm Haver mKierm.iny i makes , hi. ,.e used in the domestic market Thev are a mixture of
polyurethane rub'er type Desmokol am: m.. ..in.:. ontaining vulcanizing mixture type
Desiiiodur I'a .>mponent adhe-ive h.i'-d i Il)eam Toi-tuiiand Desmodur R (20 weight percent
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of Desmokol 400 SO weight percent of ethyl acetate) has long been prosen in the footwear
industry Dc&modur R promotes adhesion and also acts as a component-stapler, so it can improve
the '.ncrm.ii st.ihi'i;\ <« :.!llu- we i mmi- However, this footwear cement ni.iuw -carce. expensive

and toxic components in it' composition and does not provide high strength ' glued connection

hi icon. ,-i he ilih mp.men" ire toxic. German research centci «m.tximum concentration
0.1 ppn fiithe niost technically important i mate rhis regulatory
requirement should he followed when using isocyanate components

m" e in i al strength and heat resistance of one component shoe idhesives the company
"Bayer' has developed special brand of urethane rubber Is ;mok 1 ind Desinokol-MO [1.
" m nger cry 1 1llnation and bond strength better idl = many materials and

enhanced hydrolytic stability than urethane rubber type Dcsmokol-400 widely used in the shoe
industr\

Ihe purpose | f thi- -'mix !- to improve the heat resistance perl. rman> e «f polyurethane adhesive
compositions that could he used for making shoes, operated at elevated temperatures At the same
time non-toxic and inexpensive products are introduced as modifier i fadhesive compositions

Materials «wni methods

Rased .hi the results at previous studies [4] the use of the mineral
zeolite m the adhesive composition for this purpose has

been proposed hy the authors.

[Tie frame structure of zeolite tligl). its physical and chemical
characteristics (lahlel). especially high thermal stability (up to
700 | I. suggest that as the modifier it will increase the heat

resistance performance of adhesive joints |4]

i i Zeolite is a structure of zeolite
lable | Some physical and chemical

characteristics < the zeolite natural hydrated

134) <) tu | - tnd alkaline earth
Ifensily ,2.3(gem ) metals "l crystal structure, the general fi emala
Specific surface 413 (in* g1 Met)m |( VI <>il, "(Sj()-11*zll () which has
Content ofsorbent (active 70 (%) adsorption, ion exchange, .atalytic. non-tox'C.

component in the mineral bactericidal and  >ther wvaluable ind unique
clinoptih'litc) properties | a.h parti, ¢ > a-0iiU Hour has
many pores with a diameter o.;-2nm Only

lon exchange capacitv 1 me <eg el
° mole» fles whose dimensions do not e\v ='he
4. hrel - Lo A

A - si/i m tiie input wo dt w- can pénétrat« into the

lhern.al siability nom. |
Size il 'ni. 1,ijX'ICs 0.4-2 mm) inner nolecular space of zeolites rherefore,

i . zeolites are also called molecular sieves.

Powder dispersion 10,08(mmj
Cost s 30 Y Idle chemical nature d the zeolite surface can
adsorb water m>"i ilew. ('() il s. N(] . other
inorcamc substances organic compounds ( :H-. (Il t)H t ft t'l. ( Il ( (Kill, other organic
al..a.a aided" i.m-and fats It is a good sorbent, of both liquid at : .iwous phases. (ienera)
descrip» <« : me separate physical and chemical characteristics * /. : S.-ky rnvtskv deposits

«s sh. «ci m lable
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| our polyurethane idhcsive compositions most used in the domestic shoe indiistrv have been
investigated one-pan-v stem Pl -50' | At'l). and three dittcrent two-part svsteii Al -2'2 (\( Z
NA SI'()-1 (At :' and 1)-.""! I\ It \s hardener vnU tm/tng agent contau <. isocvanatc
Desmodur il<-tvpci is used in < 2, \t -and \C4 in the concentrations of 5, 10 and

lo establish the optimal ratio components in the adhesive composition i m Ithematical modeline
experiment was eaHu4.i oui |'] the icmiii- are presented in lable 2

table 1iiplunal eoni]Munds ol the investigated adhesive compositions

Name of Name 'l components Amount ol
composition component.
Iweight “»l
Adhesive Polv urethane rubber type "Dcsntokol-x til"
composition Acetone 20
M'l (PL -50n | tliv i acetate ftA
Polyurethane rubber type 'Desmokol-5A0" I ft
Adhesive Copoivmersol vinyl acetate and vinyl chloride
composition Silica powder
Nvd Acetone 20
iAl -2521 I tin | acetate 61
Adhesive Polv urethane rubber type Desmokol-S *0"

composition Acetone

\ < Lthyl acetate
iKNSPO 1)
Adhesive Polyurethane rubber type“Desinokol-5 HI" It)
composition Oilorinated Natural Rubber 10
>4 (D-274) Acetone

Kthyl acetate (>0

20 recipes of adhesives (depending on the weight percentage of zeolite - s tor each composition)
have been developed

Polyurethane adhesive composition is prepared as follows Certain amount of urethane rubber is
dissolved in a solvent in the usual glue mixer lo of the total amount of solvent is added into mixer
togethei with urethane rubber, tnd aflci the formation ot a viscous sm< «th consistency zeolite is
added and heated with careful stirring lor 0) minute . then the rest -l the solvent is added
Dissolution take It hours at temperature. | . . accelerate the dissolution ol rubber
heating is wused ihc.ilinc temperature ® water is >'-4il C) One-component polv urethane
composition is obtained alter complete dissolution |Ihe solvents are carefully cheeked for moisture
content, because vv.ttci dramatically reduces the strength of the connection, according to |ft,7]

I he viscosity ot the adhesive according to viscosimeter ol Hetehinson is 22 - 2 ft seconds at Id ( .
Alabilitv of the finished adhesive after the introduction of a hardener at 10-20 ( is 4-ft hours
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Bonded samples were used for testing two-layer tarpaulin (code XI2). cut

alone the base

140 mm, heat-resistant leather, heat-resistant

polyurethane and heat resistant yufl (Russian leather : tne same size

Samples after bonding were kept at standard eonditi n- It 20 - 2(

.'%) for 24 hours

lhen were kept in a thermostat tor an hour

temperatures of 50 t 2"C\ 100 «2°C , 150- 2 ('. 200- 2 <.250a 2 C

Adhesion strength has been determined on the tensile machine 1ig 2 Device

for tensile testing machine to determine the ultimate strength of the bond

Heat 'csistancc was determined b\ the decree d reduction of strength of

LL adhesive joints as a result ol heat treatment - exposure in a thermostat for

at 50 2 ( . 100-2 C.

lig 2 Device ftc'r
tensile testing
machine to determine
the ultimate strength
ot llk- bond

zeolite was added

150;2°C. 200-2 ('. 250-2 (

Analysis - test results shows that the studied tdhcsive compositions, when
their compositi 3 In i modifier have elevated-

temperature characteristics

\lreads ai 50r2 ( alter adding 1% ot
zeolite to all the adhesive compositions
tensile strength increased by an average
of 55%. which shows the influence of
the framework structure ot zeolite on
physical and mechanical properties of
the composition Hie effect of the
zeolite content on the tensile strength of
the adhesive compositions at
temperature of 5(Fr2 ( is shown in

ligure

\s it is shown in Figure 4. at 150"C
with the increase of zeolite content up to
1“0 heat resistance increases, but in the
range of zeolite content 2-2.5% - heat
resistance decreases sharply

\ccording to Ci(is| 4202-82 |X] value
of heat resistance of adhesive joints
(tensile strength) should he ()(>% ol the
value .t strength after holding the
samples a; 50 C tor 60 minutes

According to the research of the
adhesive composition-' modified with
I\ ot zeolite, heat treatment up to
150 ( does not considerably reduce the
strength ratios, it . they meet the
regulatory requirements stated in |8]

vi t

)} It.s | is 2 2s
( on(cm of re-tililf in the .1(11 I vit' ItiniiM»Mlinn.

lie ' lhe dependence of the m’ mate strength on the
content -l the c=;-e ii <O t t mtested adhesive

compositions

X< | v(C V( a

Fig.4. Die dependence of in the
content of the zeolite for the . vper mentji ulhcMV.
composition at 1501 (

Kl
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for N'l II'l -Mt.'i . ntaimng Desmokol-
5'0. zeolite. cthv | acetate and acetone,
modification with 1> °0 of zeolite
increase heat resistance to 200 ('. lensile
strength ot U | at this temperature is 22.X
N sin. that i' :ight - than critical value "I
COM 9292-82 (24 \ cm.

According to the aim ol the study to b
—c=—sll Wl —as— 1l —M @) —S sl
improve the heat resistance performance
ol adhesives tor the m.iiiulacture >d shoes Ii ' Depciulcnec ot arcu a. m- il,c eonte .oi...-ni
it has been found that ns sl.meme the tea.per iturc Iron, ei i , <di or
At |

- modification id \( 2 \t 'and \( 4 with

zeolite in the amount .1 Os-1 weight

allow to increase heat resistance to 150 < while modification ol \( | with the same »mount
zeolite- to 200 (

- investigated adhesive compositions can be recommended lor 'lie manufacture *t special lire
resistant shoes that san withstand high thermal loads.

- development ot the process .a manufacturing shoes using new modified adhesive compositions

require additional research
RfFH R N( IS

\ \ Oliynikov.i. \I lhihsli \() Vushtev. Analysis ol polyurethane adhesives used ill
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[41 VP Petrov. Heat-resistant adhesives \1 "Chemistry",-2IHK (197 ~i
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8l (i()S 1 9292-82 Il he method ot determining the strength ot attachment to the shoe smiles ot
chemical methods a attachment
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