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Molecular Weight Evaluation of Grafted Styrene Block
Copolymer
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Graft polymerization of lauryl methacrylate (LMA) onto the polystyrene—polyisoprene—polystyrene block

copolymer (SIS) by free radical polymerization was conducted at 70 °C. The degree of conversion and graft

efficiency in graft polymerization of LMA onto SIS was high. Structures and properties of the obtained grafted

SIS were characterized using gel permeation chromatography (GPC) coupled with on-line laser light scattering

(LS), differential viscometry (DV), and the differential refractive index (RI). Increasing the degree of grafting of

polymerization decreased the molecular size [radius of gyration (Rg)] and intrinsic viscosity ([n]) of the grafted

SIS. Molecular structures of the grafted SIS were densely packed compared with those of SIS.
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Fig. 1 System of Gel Pearmeation Chromatography.
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Table 1 Graft Polymerization of LMA onto SIS.

SIS LMA Conversion Degree of grafting Graft effciency Abbreviation

(2 (& (%) (%) (%)

28.0 12.0 75.0 30.0 93.4 SIS-g-PLMA (28:12)
20.0 20.0 82.5 65.6 79.4 SIS-g-PLMA (20:20)
10.0 30.0 80.7 228.8 94.5 SIS-g-PLMA (10:30)

Reaction conditions: solvent; 60 g toluene, initiator; 1.5 mol% BPO to LMA,
reaction temp; 70 °C, reaction time; 10 hr, extraction solvent; I-pentanol.
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Fig. 3 Gel permeation chromatograms of SIS and SIS-g-PLMA (28:12).
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Fig. 4 Molecular weight distributions of SIS and SIS-g-PLMA (28:12).
Table 2 Characterization data of Graft Polymer.
Mn Mw Pd Rgn? Rgw [7n® [niwd
(nm) (nm)
SIS 112,800 116,400 1.03 13.58 15.92 0.987 0.990
SIS-g-PLMA (28:12) 122,300 215,000 1.76 15.65 18.15 0.755 0.893
SIS-g-PLMA (20:20) 121,700 246,000 2.02 13.32 16.54 0.459 0.629
SIS-g-PLMA (10:30) 108,200 285,800 2.64 11.42 15.57 0.303 0.472

a,b) Radius of gyration at number-average molecular weight and weight-average molecular weight, respectively.
c,d) Intrinsic viscosity at number-average molecular weight and weight-average molecular weight, respectively.

B3 A% Fig. 4 1C/R7. Fig. 4 X b, SIS, $FY
3 F i [Mn] 5 X O H & OTH 5 F & [Mw] A% 112,800
B LU 116,400, 73 HE (Pd=[Mw]/ [Mn]) /% 1.03 & HL
NEIEW S PR AT 570y JHEARKTH
5T b, —J5, SIS-g-PLMA(28:12) T, [Mn]
BXU [Mw] A 122,300 38 X T 215,000 T, Pdid 1.76
Tholz. cOTehb, SISICPLMA %757 NE
BIAHLIickD, VI MEAKDOD FRIGKEL
50, TELREL, DTRDMDILD S TG T
HB Dok,

34 57 MEARHED GPCHER

ML 51/ 5N 3 [n,] B &K ORI D
Hbns Chn, XX ()IckD,

[n] = Lim ([n,}/C) (1)

ATEE NS EARE ] &, s & MW) BX T
BRI [n] ZFAWT, X2 (2) D Flory-Fox XY & b

Rg = ([n]-MW)"*/3.03 )
BoNBZH YA X237 M5 (Rg) & ECEE
T8, BRSNS TEBXUSHIEICDWVT, Table2
ICE bz, Table2 kb, F5 T VESGHEKDT T T
FERNE L EBICH, By R EER DT

2'0 T T T T T T
~ 18} RN
£ i
Z 16} .
- )
S 14t i
‘i )
S’ 12} -
S 1ot
E : SIS-g-PLMA (28:12)
S osl + SIS-g-PLMA (20:20)
% : . === SIS-g-PLMA ( 10:30)
= 06l >0, —--=: PLMA
=S . 1
0.4 L i L i L i L i L i L i
4.0 4.5 5.0 5.5 6.0 6.5
Log ( Molecular Weight )

Fig. 5 Radius of gyration of SIS, SIS-g-PLMA and PLMA.
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Fig. 6 Schematic of molecular structure of SIS and SIS-g-PLMA.
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