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Abgract The interaction of tetrahydrofuran (THF) , a tenplate, with sliceous FER, MTN , MOR and MFI type
zeolite has been gudied by nolecular Smulation. Molecular dynamics (MD) together with energy minimization (BEM)

methods were ermployed. The preferred postions for THF nmolecules within these zeolites were invedigated. THF
nolecules prefer [8%6°6°5°] cage within FER zeolite and can only occupy the [5%6%] cage in MTN sructure. The
interaction of THF with MOR framenork in 12 member ring (MR) channd is sronger than that in the Sde-pocket.

The preferred binding dte in MFI zeolite isin 10-MR zigzag channel . Rdatively , the interaction of the nmoleculeswith
FER or MTN framenork is sronger than that with MOR or MFI framenork. The digances between the atoms of THF
nolecule and oxygen atoms of the zeolite framework were caculated. Then the goace fitting dtuation of THF nolecule
in the cavities or channd's of these zeolites was invedigated. The templating dfect of THF for forming these zedlite
gructures was a © discussed.
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Table 1 Parameters used for modeling
) o Sace Smulation box Periodic boundary
Zenlite Cdl ocompostion Cdl parameter )
grow (kx hx1) condition
FER 9400 a=1.407025 nm, b=0.741971 nm, P 2x2%1 Applied
c=18720 nm,0 = =y = 9O°
a=1.811 ntm, b=2.053 nm, )
MOR SP e omem 1x13 Applied
c=0.7528 nrm,0 = =y =90°
MTN 91500 a=1.9402 nm, b=1.9402 nm, a3 1x1x1 Applied
¢=1.9402 nm,a = =y =90°
MFI o600 a=2:0022 nm, b=1 9899 nm, Pnma 1x1x2 Applied

c=1.3383 nm,a = =y =9C¢°
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2 THF FER, MOR, MTN, MFI THF
Table 2 Interaction energy o THF with dliceous FER, MTN , MOR and MFI zeolites, and the shortes di sance between the atoms of THF nolecule
and the oxygen atoms of the zeolite framenork

Position of THF Eintera/ (KJ- 0l ~ %) dh—o® nMm i
Zeolite Cdl ocompostion do_o/ Nm
nolecue Em MD (300 K) Range Average
R Nep. 393 6Al2.407- [8%6%6'5°] cage -T771.7 - 69.5 0.272 0.311 0.286 0.332
1. 1THF 6. 2H,0 10-MR channel - 59.0 - BL.7 0.256 0.307 0.276 0.309
VOR Nay, 1 943.7Al 4300 12-MR channd -62.3 - 54.6 0.294 0.399 0.329 0.329
0. 9THF- 13. 9H,0 s de-pocket - 58.8 -21.3 0.227 0.277 0. 255 0. 269
52%6* - 739 68.3 0.265 0.309 0.294 0.337
MTN S1360;72- 8THF [ ] cage
[52] cage 0.5 4.9 0.224 0.253 0.238 0.282
10-MR snwous
MEI Nay. 5S4 3Al1 70106 channd 60.5 -52.5 0.261 0.297 0.278 0.315
1. 9THF- 17. 2H,0 10-MR draight - 46.2 - 42.2 0.254 0.456 0.312 0. 306
channd

3du_o : the srortest distance between hydrogen alomsof THF molecule and the oxygen atoms of zeolite framework ; "do_o : the shortest distance between
oxygen aom of THF nolecule and the oxygen atoms of zeolite framenork.

(d)

1 THF
(a) FER ; (b) FER [8%%'5°] ; (c) MOR ; (d) MOR () MIN [5%26% ; (f) MFI
Figure 1 S9muated binding dtesfor THF in zeolites
(a) FER 10-MR channd ; (b) FER cage; (c) MOR 12-MR channel ; (d) MOR sde-pocket; (e) MTN [526%] cage; (f) MFI 10-MR snuous channe
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Figure 2 Sructure maiching of THF nolecue with the cavity of
zeolites

(@) In FER cage; (b) in MTN [5%%"*] cage; (c) in MOR 12-MR channd ;
(d) in MFI 10-MR snwus channel
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