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EAERFITAIMAS NMR E 2808 Q B4 FRiP A ERFHASM AL L Al 9% 4
BOZLL Al (1) WLERBAY 65ppm, Al (B) WILERBAY SSppm. 3 Q B
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Klinowski £ 1Al MAS NMR @ iFs Q B FHEE#S (Si/ Al=4.24) FREFREH
L L4 HIRHRE Ny(4) / Nyy(B) =141 TOFR R 2, W Q BISFRiPE L EREER B L
(S6R)H{H [4].
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Table 1 Positional Parameters of Zecolite Omega

x/a y/b z/¢
B,Ty 12 () 0.1572 0.4908 -1/74
AT, 24 (1) 0.0934 0.3565 0.0472

FLeal BATHSY Ty M Ty 53N MEGE A8 T ALINEE A
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Table 2 Distances between Two Nearcest—Neighboring T Sites
center n—n* cenler n—n ¥
distance ( A ) distance ( A )

site site site site

A B 3.092 B B 3.188

A A 3.087 B B 3.196

A A 3.075 B A 3.092

A A 3.018 B A 3.092

* n—n site—ncarest—ncighbor site
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Q BYFREb4EFE G518 B {1183 Massiani 5 NMR DIt —HAESE. MNFTPEst
& Nao/ NagBIADTF 2. AGTF 0.9-1.3 21 © | 483848 515 B AR RHIBM.

Klinowski 3T Al (Si) 7€ 4 3% B i EXANG MR, AYH TR Q84-F
FEPSi MAS NMR ¥, ZRSERAEVIBTRAE. PN Al(4) Al (B) BHE A
I BALEM ERBERELTHY P .

A& X A Monte Carlo F it 7 LR @M. PAYAl MAS NMR X R# E M

Nag/ Nag=141 {64 Si/ Al=4.42 5} FREFHE LT A B B UERSMRHKE EFER

Locwenstcin rule §T48 F L1804 R4 4E4 BIBHLIE S48 4 B B 6L, SHKitG—KBEN
HEM {Si(nAl)} BEE. FIERINMAME {Si(AD} BXRMIESHTE. RITEE
F U LRI Monte Carlo MUK N —HEL, HHERFIFEIN Model-1 8, &
Klinowski % il 1) L1 R AANGE R LR 40 a1,

£ 3 PSINMR R 2HTMIES Klinowskl 1 Monte Carlo 8 R
Table 3 ?Si NMR Expcrimental Analytical Data and the Calculated Results by Klinowski and

. _Monte Carlo Mcthod
type of unit Siy(nAl) NMR @ Klinowski ® modei—1 model-2 model-3
T n spectra
0 15.82 | 25.1 25.34 19.70 15.85
1 44.58 28.7 28.74 38.00 44,98
A 2 8.20 12.3 11,70 10.00 7.80
3 0.0 23 238 0.01 0.04
4 0.0 0.1 0.20 0.00 0.00
0 9.87 9.1 8.02 6.50 10.01
1 9.72 13.2 14.68 17.16 9.95
B 2 11.83 7.2 6.98 7.20 10.74
3 0.0 1.7 1.34 0.01 0.64
4 © 0.0 0.2 0.13 0.00 0.00
$RRIRIA 4B Bl 8

Modecl-1 33145 R 5 Klinowski ST HSTARMT, 531 NMR IS REBRRR
A, XEREXEEFHNOLIPALEERBEZE T, Jarman 5 P SN —HBHARK,
EMEBCFAE Q BIFFRETH R LM Al-ALUGE A8 MBCEBIM/.

EREHALL Q BT A-AL TOESMAFER BRM. WEBKET, 8 Al-Al BOESE
FEBI /A ERE B EFRER T 4 %R ST MR A S, T4 SO I R KIE 4 5
B, BAIFRZ B EFIR YGRS ERE" M. Model-2 i+ E7E Model-1 EHak LIN¥ET
“YCHT AP (]88~ () 7 18 '

IR AL GIE BOERRE. BUGEMEH m MEEF (m=0, 1, 2, 3, 4, eeeen ) H%E
bras 1 RABER PA(mADIRSZY N+1 DMRECFIYLIEA. A PymAlD> P (mAl); kT
FiFYGEAPEIRE". 1 PLOAD» P(1AD» P (2AD-----. XEFORH, BEHLEAMEEFH5
LL#E & PuOADTR PLOADS R R WK EB @I BR 446, T+ BTN

P30AD) / PL0AD=P,=1. BEHEARFTEN MMK, HEEFHEHRESEB RS
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f- EREEE AR B TFUBELL Y P,(1AY/ P,(AN=2 S/IAE—MREWBEN B 4
fi. HAEFAERESBTHRE T Si/Al=4.42 (9 Q BIFREER) Mk, MAE
BT —ARERE MBS HAS, SitHX—AEN {SicA)} ¥H. 2KBRES
RE/BRMPIEEN {Si(nAD} BT, Model-2 FIitHERIFFFR 3 P.

5 Model-1 #ith, Model-2 MEEREXE 4 16 Si (nADNZEH AT 44 B E .
Si (CADMIT Mk 25.3 FRER] 19.7, Si (1ADE 28.7 L F 3 38.0, FEE NMR R4
& Isioan = 15.82 1 Isi,aan=44.58. X PERAEE M “ WAL 45 B8 " B 42 L METE 5143
B, TR A BT AN Si OANGHE T B R i,

AT Model-2 XR BUMZEWAT {Siz(nAl)} SHMITFLERPBEERSFTEER
. EEREABEEALT. ¥Si MAS NMR SR HHES M Isecap=11.83, XF
Isiaan=9.72, 4 A3t#E. KL Klinowski Hif, &R Model-1 1 Model-2 Hit5, HEBE
B SigRANKT Sig(1Al), Siz(0ANMILFR, BARFNARMAAHERKTALRERZ B,

M Klinowski &%TF Q B4 FIEE8 (Si/ A1=4.24, r=141)1”Si MAS NMR K4
Pl A, TARAEAETR BAUMNERFARERMEHETOMER. IHEXHRA,
FA22F7 T Modcl-3 [ Monte Carlo BIiti32ik.

Model-3 1t8&

T, BN EHSHA WAL T, 745K 0 780 7, RKESRXR, W 2.

R Q B FIHEH, Ty NABRAWUABES TH G4 Ta 14 Tp), £3X 4 MEWS
SR 10 MYGESS T (64 Tar 44 Ty): T LEWANTES T 24 Thy 24 Tp)
RIEKH 10 MKIEB-TH B4 Ty 24 Tp). BRVIGEBRRMBEA THIRIMER IS 9
BB X NERMSEREGE, Wk, RER4.

F 4 AN THEIER 9 R femuIE XA
Table 4 Nine Possible Next—Nearest—Ncighborhoods between
Two T Sites and Corresponding Distances

T, Imediate site T, n—n-n distances * note
A 4 4 4.35650 diagonals of
B 4 4 4.40332 four—member—rings
B B 4 4.40332 ’
Aa- B A 4.52338 ’

B A A 4.61404 ’

4 4 A 4.80321 ’

B B B 5.52312 v

B B A 5.61183 ”

B A A 5.7488 ’

4 4 A 5.84607 ’

* n-n—n, next—ncarest—ncighbor
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KB (4 B) URTBRBVCESERM—H T, T,AM%KE (4-4, A-BR B-B).

2 T, MEGESL TR T, NNN relation

HWRKIESER (Ty) (13)

Fig.2 T; and T; via their .
oxygen () oxygen
nearest—neighbor T, form

next—nearest—neighborhood @

Model-3 B— P EE N EARERE B UEFEATEHEER. EEABHE-NR,
FelE A SHIUME P, EZE N+ MEET, BRBTFHUGESMNTEFEFH TLOADN
MUGEPLEH —MERFM TAOANVL R 5REFFHEN 4.52338 A5 5.61183A%. A&
4B, ERBAERREUREEN Sip KPdk., FH N+ MELEEXE TLOANL, REE T,
MEBF R —ANME, B Sip FIRWMNERETHERRT. EFE20E,. BRERTFIE—F
WE GHAR), ERAFEE—NBAFHRN TS0, SEFEANERETFRHUBR P, 3
ASEEARETFAME 440332 AMUGESPR RN TA(OANEAL RERBIEEAERTFE
VRSB REBHEZ— S TAQANSRIEE B MAFiR 5.61183 A, 4.52338 A5 4.40332A. X
ZFUGEERRIELL Sig P ak, EABETE SEXENBNIER Sip RS #5448 H
FHEWEIT. BIRFEUE Py A NKREMEEABEFEIRESN TOADZEAL.

X Si/ A1=4.24, r=141(r=Nyn)/ Naye)t Q B4 F RTINS M 1E Model-3
HHitgd, F—rREENESH PV=P/ P=05 S _HEBREEN®
PO=p,/ Py=10. EEM Si/ AUKBITWIE 4.25 8, 518 7~ 1.40.

IIRBGIHEEE, RATER 3°=27 MREELH Model-3 () Monte Carlo HIiTHE 1.

KXF {SinAD} MXFAH (LS, AD=100)iITHLERBATFR 3P, UES

Si MAS NMR LM A B I BB s . WTLAE M, 483 Model-2, Model-3
HHE {SinAl} 45 NMR SRMFEBREAERMEE. P, Si;(1ANTHMHH
17.16 FE&EF) 9.95, Sig(2ADMHE 7.2 EAR 10.74, FWiEE NMR SBHEEE Isi,aap=9.72
N Isi,can=11.83. &TFBHH Siz2A1) > Si;(IADZK Sig(0AD). Sig(1ANF Sig(2A1)= Z A5 M
FEERMER, XEUNMHIEISR LN,

BRI UED, 5 Model-2 ik, Model-3 H5K {Si(nAl)} 475 NMR SBHF4H
BEFEHBHKE (MAREEEK), B Si (0AD. Si (1AM Si,ADMEE 19.7. 38.0 f
10.0 E—25 B % 15.85, 44.98 1 7.80, M4k E3HE NMR SR 15.82. 44.58 £
8.20. XEBATHKEKRRM.

BBk, Model-3 WEEBR THU BN HERSRLE R, TRRTHERBE RN,
XU Model-3 Bty Q BIG-FREPATF RS Ty f EATER RIFSFIEBA B 248 R FIH
B BRESEMARD, XMHEMERYWE QBATHFREEMH—NEE.
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AI-DISTRI BUTIONS ON TWO CRYSTALLOGRAPHICALLY
NONEQU IVALENT TETRAHEDRAL
SITES IN ZEOLITE OMEGA
Sun Pingchuan LiZiyuan Jin Qinghua Wang Jingzhong Ding Datong
(Nankai University, Tianjin 300071)
Hu Cheng
(Laboratory of Solid State Microstructures, Nanjing University, Nanjing 210008)

In the present work,several models of the Si. Al distribution on the framework of Zeolite
Omega are studied. The relative populations of {Si,(nA}(k= A,B; n=0-4) building units are
calculated in terms of the Monte Carlo simulation for each distribution model. The calculated
results are compared with both the experimental analytical data of ®Si MAS NMR and the
statistical calculations by Klinowski et al.

In model-3 of us, besides the “Loewenstein rule” and a consideration of the tendency of
*the next—nearest—neighbor avoidance” among Al atoms, we assumed further that the Siy tends
to connect, via oxygen bridges, two Al atoms as its ncarest—neighbors. The calculated results of
model-3 gained a great deal of improvements namecly not only the distribution of
{Siz(nAl)},but also the distribution of {Si,(nAl)} closed overally to the experimental data.

As the Al concentrations are not very high the experimental data of Si MAS NMR showed
that Isi,eAn > Isi,tap which had been a puzzlement were explained perliminarily.

Keywords: Zeolite omega Si Al distribution Monte Carlo method



