2000 1 CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol. 16, No. 1
Jan., 2000

FER I EAE 2R KL

('R FHER B TR FAMS BAREEH 2T A4

BRELRERT, S0 THFH LA, RiE

= MIR Ibam
0647
0
, 12
1987 18 VPI-5
AIPO+5 by ,
) T (Si Al
(3D4C) ;
3Db4C
(SBU : Secondary building units) ;80
[2~3]
3Db4C , “
(Combination SBU-SG approach) 4 SBU
MSA
80 DLS 76 ( )
: 19990301 : 1999 08 20

(No. 29603004)

, 34

xR
300071)
16 20 24 28

VPI-5

, MSA

[5]



e D) 16

Born-Haber s
MIR MIR28 MIR24 MIR20 MIR161
MIR162 , (0 ;(2) ; (3)
1
) , , SBU
SBU 1 M5 M5A M5B

{e)
1 ()
Fig. 1 ~ Novel cavities containing fivemembered a: M5 b: M 5A ¢: M5B
) M5 ; MSA
M 5B M 5A M 5B

2 MIR

Gasa g

(b)

2 (a) MIR28 (b) MIR28  [001]
Fig.2 (a) Linkage of SBUs of MIR28 (b) Framework of MIR28 viewed along[ 001]



2.1 MIR-28
M5B Z , 20 Ibam 16
, 320 M5B 144
, MIR28  (3D4C) M5B 5M
c/ 2 ; M5SB-5M (double
crankshaft ') AA BB \ 2(a) 2Ab)  MIR28 [001]
: 28 c ; ( )
; 6 2(b) 12
MIR28 H
2.2 MIR-24
MIR 28 ,
MIR-24 24 3(a) MIR24 [001]

L

........

(I

(b)

3 (a)MIR24 [001] (b)MIR20 [001]
Fig.3  (a)Framework of MIR24 viewed along[ 001]  (b) Framew ork of M IR20 view ed along[ 001]

2.3 MIR-20
M IR28 , M IR-20
20 3(b) MIR20 [001]
2.4 MIR161
M5 VA s 10 Ibam 16
, 160 80
, MIR161
4(a) MIR161 M5 M 5B 4(b)
MIR161 [001] : 16 c ,
2.5 MIR162

MIR16 1 M5 ( ¢ ) s



e D 16

, MIR162 ; 40 , M SA
, 4(c¢) MIR162 [001] MIR161 ,  4b)

(a)

(b)
4 (aMIRIG1 M5B (b)MIRI&1 MIRIE2 [ 001]
(9MIR162 M 5A
Fig. 4 (a) Linkage of SBUs of MIR16-1(b) Framework of MIR161 and MIR 162 viewed along [ 001]
(c) Linkage of SUBs of MIR 162

3 MIR
() de vos Burchart (Consistent Molecular M echanics
Force Field) 1 van de Waals Coulomb
(1) ( , )
(TI1) :
MIR16 1 a= 23A b=
25A c=9A a= 23.03A b= 25.00A ¢= 9. 10A 1
2 MIR161
2,
T(Si, Al)- O : 1.5~ 1.8A
T.0.T : 3A
0O-T-0 : 109 £5° ;
T-0-T . 130~ 160
4
R Bormr Haber , 3
, (MOR) ,
MIR 12 MOR;
MOR M 5A

MIR 16 2 ; )



0250

F1 MIR16-1 ZHMFHENBERLENEFLIFSH
Table 1 Fractional Coordinates of Atoms in MIR16-1

initial configuration

minimum energy configuration

type occupy x/a ¥/ b z/ ¢ x/a ¥/ b z/ ¢
T(1) 16k 0.16 0.06 0.14 0.0798 0. 0544 0.1722
T(2) 16k 0.16 0.25 0.14 0. 1747 0. 2702 0. 1685
T(3) 16k 0.06 0.10 0.14 0. (584 0. 1027 0.1712
T(4) 16k 0. 06 0.22 0. 14 0. 0586 0.2232 0. 1689
T(5) 16k 0.24 0.16 0. 14 0.2387 Q. 1624 0. 1706
o 16k 0.10 0.23 0. 14 0. 1063 Q. 2658 0. 1996
0(2) 16k 0. 06 0.17 0.14 0.0723 0. 1636 0.2175
0(3) 16k 0.11 0.08 0.14 0.1126 0. 0657 0. 2084
0(4) 16k 0.20 0.12 0. 14 0.2156 0. 1060 0. 2290
0(5) 16k 0.21 0.21 0.14 0.1978 0. 2120 0. 2060
0(6) 16k 0.29 0.21 0.24 0. 2995 0. 1808 0.2410
0(7) 8j 0.16 0.25 0 0. 1848 0. 2826 0

0(8) 8 0. 06 0.22 0 0.0416 0. 2226 0

0(9) 8 0.06 0. 10 0 (. 0469 0. 1015 0
0(10) ) 0.16 0.06 0 0. 1882 0. 0494 0
0(11) 8j 0.24 0.16 0 0. 2487 0. 1574 0
0(12) 8g 0 0.22 174 0 0. 2438 174
0(13) 8g 0 0.10 174 0 0. 0839 1/4
0(14) 8f 0.16 0 1/4 Q. 1989 ¢ 1/4
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Table 2 Interatomic Distance and Bond Angles of MIR16-1

mean distance of Si - O

mean distance of Si - Si

mean angle of Si -0 - 51

mean angle of 0 -Si -0

1.59294

3. 04154

109. 44°

14

8.37°
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Table 3 Number of Hexagonal Prism Cages per Unit Cell(N), the Heat of Formation and Density

name

heat of formation / (k] » mol ') (8i02) framework density/ (g * cm™*)

MIR28
MIR24
MIR20
MIR16
MIR16
MOR

-1
-2

= R N N Y )

-891.8
~-891.4
-892.2
- 887.8
-817.0
-900.0

1.

1
1
1.
1
1

236

.273
.476

523

. 510
.744
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Table 4 Range of Inter-Atomic Distance (A) and Bond Angles (°) of MIR Series

name

distance of Si - 0/4&

distance of Si - Si/A angle of Si - O - Si/(°) angel of 0 -~Si -0/(°)

MIR16-2 1. 6092 ~ 1. 6947 3. 1661 ~ 3. 3400 90. 53 ~121. 11 155.43 ~ 168. 87

MIR28 1.5720 ~ 1. 6210 2.9761 ~ 3. 1517 104.77 ~112.48 134. 34 ~ 176. 47

MIR24 1.5722 ~ 1. 6057 2.9756 ~ 3. 1454 106.61 ~113. 12 137.31 ~176.25

MIR20 1.5706 ~1.6134 2.9591 ~3.1375 105.11 ~113. 85 134. 62 ~ 170. 65
) Si- Si (Si..0..8)) 0-Si- 0
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Design of Framework Structures of a Series Hypothetical
Molecular Sieve with Large Size Cylindrical Channels

LI Bao-Hui' SUN Ping-Chuan® Wang LtJun' JIN Qing-Hua'
GUO ZhenYa  Ding DaTong'
(IPh/ysics Dep artment ; 2 State Key Laborat ory of Functional Polymer Materialsfor
A dsorp tion and Sep aration, Polymer Chemistry of Institute, Nankai University, Tianjin 300071)

Three novel second building units, which contain fiveemember rings, are constructed. By means of

“combinationS BU-SG” method and sigma transform ation, a series of novel structures of molecular sieves with

large size cylindrical channels (16, 20, 24and 28ring) are designed, which belong to orthorhom bic syst em

with space group Ibam. The reasonable initial values and refined values of atom positions and unit cell pa

rameters of novel structures are obtained. T he heat of formation is calculated and the stability of the novel

structures is discussed and com pared with that of the zeolite mordenite. We concluded that the joining of

hexprisme to the novel structures increases their stability.
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