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Abstract: GPC elution phenomenon of a PS-PMMA diblock copolymer is not simple because of
heterogeneous nature of the component polymers. A block copolymer sample which has larger
molecular weight does not always elute faster (have larger hydrodynamic volume in solution) than a
lower molecular weight one. Addition of a non-solvent gives size contraction of five different PS-
PMMA sample diblock copolymers and the size contraction is detected by GPC elution volume. Ad-
dition of MeOH which is selective to PS component results effective contraction of PS-rich block
copolymers. And addition of n-hexane results the opposite effect. This size contraction of sample
depends on the relative ratio of the molecular weight of component polymers (mole percent of PS).
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Table 1. Physical Data of Standard PS and Sam-
ple PS-PMMA Diblock Copolymers

, MW.of MWof Radius of Intrinsic
Sanpl MW PS PMMA gyration, (r)° viscosity, (7)°
PS1 450,000 1250
PS2 240,000 0.945
PS3 100, 000 0.5%
PS¢ 8,500 0.066
PS5 4,000 0,057
PS6 1,800 0.030
B1(86.1%)"| 228,000 196,000 32,000 U4 0.847
B2(78.7%) | 70,000 55000 15,000 120 0.25
B3(45.4%) | 110,000 50,000 60,000 130 0.245
B4(21.3%) | 337,000 72,000 265,000 21 0.588
B5(13.4%) | 148,000 20,000 128,000 193 0.402

® Mole percent of PS component.

® Apparent molecular weight measured by light scattering method.
© Unit of A

4 Measured in THE solution

Table 2. GPC Elution Volume for PS Standard
and Sample Diblock Copolymers in THF
and in Mixed Eluents*

Eluent THF/ AEV. THF/ AEV. THF/ 4EV.
THF MeOH MeOH MeOH MeOH hexane hexane

Sample (10:4) (0:4) (10:7) (10:7) (10:6) (10:6)
PS1 26 BN 0¥ 3.6 042
PS2 1B BB 072 1351 045
PS3 “4 L4 10 4.8 043
PS4 8.5 2032 L% 19.20 0.8
PS5 0.5 2147 1% 024 0867
PS6 0.2 22 1% 21.00 0.8
BI®6.1%) |13.07 1372 065 1754 447 133 0%
B2(78.7%) 1551 1670 119 185" 306 1603 05
B3{45.4%) {1541 1640 09 1639 08 18 05
B4(2L3%) |13.49 1382 03 1398 049 1440 091
B5(13.4%) | 14.51 1495 044 1462 01 L7 12

* Elution volume is in ml(or in minute) unit.

® Elution volume of sample solution after filtration.

block copolymer?] THF2%} o2 mixed eluent
o] 4 2] GPC elution data® Table 24 4 gtk
Intrinsic Viscosity M & o4 7k=1¢] PS
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Fig.1. A plot of In M vs. elution volume (in ml) of
PS standards: (a)in THF, (b) in THF/he-
xane (10 : 6 in volume) mixture, (¢) in THF
/MeOH (10 : 4 in volume) mixture.
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Fig.3. A plot of In M vs. elution volume (in ml) of
sample block copolymers:in THF (@) andin
THF/MeOH (10 : 4 in volume) mixture(Q).
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Fig.4. A plot of In M vs. elution volume (in ml) of

sample block copolymers:in THF (@) and in
THF /hexane (10 . 6 in volume) mixture(Q).
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