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ABSTRACT. The influence of gravitational effect on the retention behaviors of polystyrene (PS) and
polymethylmethacrylate (PMMA) in flat type thermal field flow fractionation (Thermal FFF) was studied.
In the case of downward flow of mobile phase, the gravitational effect acting in the same direction of
mobile phase flow increases as the angle of the system from the horizontal line (0° to 60°) increases.
The decreasement of retention time of PS & PMMA was found. Also, the increasement of dimensionless
A values was found. And the difference in the retention time of PS & PMMA having different molecular
weight decreases and also the resolution decreases. In the case of upward flow of mobile phase, the
gravitational effect acting in the opposite direction of mobile phase flow increases as the angle of the
system from the horizontal line (0° to 60°) increases. The increasement of retention time of PS & PMMA
was found. Also, the decreasement of dimensionless A values was found. And the difference in the reten-
tion time of PS & PMMA having different molecular weight increases and also the resolution increases.
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Fig. 1. Schematic diagram of field flow fractionation
normal mode.
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Fig. 2. Schematic diagram of FFF system.
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Fig. 3. Schematic diagram of thermal FFF.
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Table 1. Molecular weight of polymers reported by
the suppliers

Polymer Supplier My My n
PS SHOWA 66437 64,571 1.03
DENKO 156,055 152,345 1.03
455,645 438443 1.04
PMMA Polymer 63,654 60,197 1.06
Laboratories 95,102 92,002 1.04

330,120 311,665 1.06

Table 2. Physical properties of the carriers

Property Carrier THF
Boiling point at 1 atm (C) 65.97
Viscosity at 20 T (cP) 0.575

Solubility parameter at 25 C (cal®cm™*%) 99
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Fig. 4. Schematic diagram of angle experiment.
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Fig. 5. Retention time, #, vs. thermal FFF system
downward angle to horizontal surface for ethylben-
zene. ®=127 ym; AT=435K; 7,=294 K; flow=
0.058 mL/min, =127 ym; AT=42K; T,=296.15K;
flow=0.07 mL/min.
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Fig. 6. Retention time, #, vs. thermal FFF system
downward angle to horizontal surface for polystyrene
with different molecular weights in tetrahydrofuran.
0=127 ym; AT=435K; T.=294K; flow=0.058 mL
/min.
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Fig. 7. \ value vs. thermal FFF system downward
angle to horizontal surface for polystyrene with diffe-

rent molecular weights in tetrahydrofuran. w=127
pm; AT=435K; T,=294 K; flow=0.058 mL/min.
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Fig. 8. Retention time, #, vs. thermal FFF system
downward angle to horizontal surface for polymethyl-
methacrylate with different molecular weights in te-
trahydrofuran. =127 ym; AT=42K; 7,=296.15K;
flow=0.07 mL/min.
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Fig. 9. Retention time, ¢, vs. thermal FFF system
upward angle to horizontal surface for ethylbenzene.
©0=127 ym; AT=435K; T.=294K; flow=0.058 mL
/min, ®=127 ym; AT=42K; T,=296.15K; flow=
0.07 mL/min.
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Fig. 10. Retention time, f, vs. thermal FFF system
upward angle to horizontal surface for polystyrene
with different molecular weights in tetrahydrofuran.
©@=127 pm; AT=435K; T.=294K; flow=0.058 mL
/min.
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Fig. 11. Retention time, ¢, vs. thermal FFF system
upward angle to horizontal surface for polymethyl-
methacrylate with different molecular weights in te-
trahydrofuran. ®=127 ym; AT=41K; 7.=297.15K;
flow=0.07 mL/min.
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Fig. 12. Retention time difference, Af, vs. thermal
FFF system downward angle to horizontal surface for
polystyrene and polymethylmethacrylate with diffe-
rent molecular weights in tetrahydrofuran. ps o=
127 ym; AT=435K; T7.=294 K; flow=0.058 mL/min,
pmma =127 ym; AT=42K; 7,=296.15K; flow=
0.07 mL/min.
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Fig. 13. Retention time difference, Af, vs. thermal
FFF system upward angle to horizontal surface for
polystyrene and polymethylmethacrylate with diffe-
rent molecular weights in tetrahydrofuran. ps 0=
127 um; AT=435K; T.=294 K; flow=0.058 mL/min,
pmma =127 um; AT=42K; 7.=296.15K; flow=
0.07 mL/min.
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Fig. 14. Retention time difference for downward 60°,
0°, upward 60°, solute=PS 66,437 and 156,055 in
THF. ©=127pm; AT=435K; T.=204K; flow=
0.058 mL/min.
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Fig. 15. Retention time difference for downward 60°,
0°, upward 60°, solute=PMMA 63,654 and 330,120
in THF. ©=127 ym; AT=415K; T,=2965; flow=
0.07 mL/min.
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