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Fig. 1 Molecular structure of PI with different molecular groups

Fig. 2 Ball and stick models of BTDA-3MPDA and thiophene

for Monte Carlo simulation
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Table 1 The total mixed energy between PI and gasoline components at 298 K

E i (k]/mol) Thiophene Heptane Cyclohexane Cyclohexene Toluene
BTDA-DMMDA 68. 21 84.41 91.34 88.38 72.27
BTDA-MDA 46.03 64.79 76.31 71.16 42.35
BTDA-3MPDA 15. 46 34.59 41.59 37.40 18.95
6FDA-3MPDA 30.72 56. 04 61.16 59.79 50. 49
TPDA-3MPDA 67.17 80. 64 88.87 84.95 62.16
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Table 2 The influence of PI structures on the selection of thiophene in gasoline components

Elh:ptam‘/E'l'hinph(‘m: ECy(-luhvxanc/E'l‘hiuphcm: Ec,rluh«,mm/E'rhmplu-,m- E'l'olu(-m‘/E'l'hiuphcm:
BTDA-DMMDA 1.24 1.34 1.30 1. 06
BTDA-MDA 1. 41 1. 66 1.54 0.92
BTDA-3MPDA 2.24 2.69 2.42 1.23
6FDA-3MPDA 1.82 1.99 1.94 1. 64
TPDA-3MPDA 1. 20 1.32 1.26 0.93
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Fig. 4  Molar free energies between BTDA-3MPDA and

thiophene versus molar fractions at different temperatures
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Fig. 5 Molar free energies between BTDA-3MPDA and

gasoline components versus molar fraction at 350 K
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PREDICTION OF MISCIBILITY OF POLYIMIDES AND GASOLINE
COMPONENTS BY MONTE CARLO SIMULATION

Fu-wei Lu'?, Hong-ling Lii', Ying Kong', Cheng Ma', Hong-yu Zhang', Jin-rong Yang'
(" State Key Laboratory of Heavy Oil Processing, China University of Petroleum ( East China) , Qingdao 266555)

(* Drilling Center of Bohai Sea Drilling Engineering Technology Research Institute, China National Petroleum Corporation, Tianjin 300457)

Abstract The miscibility behavior of polyimides ( PI) of different structures and five gasoline components
was studied by using Monte Carlo simulation method. The results indicated that the miscibility of 3,3",4,4'-
benzophenonetetracarboxylic dianhydride-2,4 ,6-trimethyl-p-phenylenediamine ( BTDA-3MPDA ) and gasoline
components was prior,and its selectivity of thiophene was better than that of the other Pls. In the temperature of
range 300 ~500 K, the mixed energy between BTDA-3MPDA and gasoline components decreased with increase
of temperature. However, the selectivity of thiophene decreased with the increasing temperature. The
temperature of 350 K was selected for the further study of the miscibility of BTDA-3MPDA and gasoline
components , while the mole free energy between BTDA-3MPDA and thiophene was much smaller than that for
the other gasoline components. Thus, BTDA-3MPDA could be played as a selective material for gasoline
desulfurization.

Keywords Polyimide, Gasoline desulfurization, Monte Carlo simulation, Solubility



