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ABSTRACT

ypothesis: The primary method for recycling waste tires is grinding them into

fine particles and then mixing them with various matrices to improve their

properties. For example, ground tire rubber (GTR) can be used to enhance
the impact resistance of brittle polymers such as polystyrene (PS). However, weak
interactions between the two components may lead to a decline in mechanical
properties. Polymer grafting onto GTR is a successful method for rubber modification.
The unique advantage is that the graft polymer can be selected based on the matrix
polymer. Namely, polystyrene grafted onto the surface of GTR, PS-g-GTR, can be
used as a compatibilizer for the PS/GTR blend.
Methods: Styrene monomer was in-situ polymerized in the presence of GTR to
synthesize PS-g-GTR in bulk and solution environments. The variation in monomer
conversion and grafting efficiency was investigated by increasing the temperature
in bulk polymerization and increasing the initiator concentration in solution
Keywords: polymerization.
Findings: The highest grafting efficiency (57%) and grafting degree (247%) were
achieved in solution polymerization at 90°C, with a molar ratio of initiator to monomer
equal to 1% and a weight percentage of GTR to monomer equal to 13. A comparison
of Fourier transform infrared spectroscopy (FTIR) spectra for GTR and PS-g-GTR
clearly showed the appearance of peaks corresponding to benzene rings after grafting.
Based on thermogravimetric analysis (TGA), the synthesized PS-g-GTR contained
56% polystyrene by weight. By calculating the cooperatively rearranging region
(CRR) length scale at the glass transition temperature using differential scanning
calorimetry (DSC), the molecular weight of the grafted chains was estimated to
be higher than 10* g.mol'. This graft polymer appears to significantly improve the
impact resistance of PS by enhancing compatibility between polystyrene and GTR.
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Table 1.Monomer (St)volume, initiator (I)mass, GTR mass, solvent

(S) volume, and temperature (T) used in graft polymerization.

St I GTR | S T
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21.60 0.12 1.69 -] 70,75,85,90
10 [02,04,05| 120 | 15 90

VEE s S )l 933)98 A 0 Lo raisiats 9w Juw crasky 5J9J9is5 9 pole o pole alzo

o3l b Sl 33 ¢ paianl (S 33ga b posly

.la.?r./a ‘LSJ".’}‘.‘#: J“‘S’l:‘ )‘JJ.A J:‘“,’.‘fg‘ )jlz.mb Coe NGO P
bl g G se ey e aals) js il s Jeleee 4 mis
w%be“ﬁwdkﬁjﬁk‘)bb}wmtﬁu)gﬂ

A plals Caliss Gla0 se5T b s liie

3]

Slgo

e A3 g 5 bl 0S5 il b Sy
A0 LS S Y 5Tl e P T glaie s O elle L
ol w5 2 E0r um OF &3 o310l Jaw gza 5 V/ 5 OA (Yo
S Ol o gge il ol esls OLES Y K s 3
ooy Lanzho S 5 51 (BPO) AeS1 oy Jissu o, sendsn
L g Wl Sala &8 3 51 (S wen D) Loa T 53 5
b 5 Moo S 5 5l p 85 1S 5 O gl (Il (S5 e
RS ol = ol IS S 8 S 5 s

by 59y 9 byolSiws

g0 (& 3lwoslel

e oslinnd S5 1T a1 055 31 st Sk Ve Ol asise
3l G [T T 558 1w OF odi 3 b5 b 8 ool 5
ol ghite op b oslinal sdzme 555k S 5SS
Wplie g Ad = V) Gl @ 23508 050 LS 5 Js 5
DL gy 5 oy Jrolom g 5 0 bl 35S a1l e

60

50 A
40
30 A
20
1 m

125-250 250-400 400-595 595-841 >841
Particle size (Um)
wddobal HU KN ol o5l s ) e
Fig. 1. GTR particle size distribution.
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Table 2. Monomer conversion (X) and grafting efficiency
(GE) obtained from bulk polymerization in different
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