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1.1 EZilH

TmEERE (I3 B al) MR AL 8% (I3 Hral) , Kt
WEBH R RA IR R SR (I3 Hral) , Kt
E AL 2R A IR A R s R AL (i o
$999.99% ), KAHOLR AL THT I R
(o3tral) , RKE R F R A IR A A5 R I
(5.98 mol + L"), JLEGAEIL T AR SH=E A
A EAE S F B (HM B, S 7350k 98% ).
1.2 ZFHIER

RERAL 7S H OB (HMBr ) ITA 2 &5 — e i i
NaOH {258 T/ i, TS VEA TR a; 14
Dt B R B S PR N A 81— R 19 25 8 K P e
B, FERINA AL | R AR AL,
PR R bs 5 a b IRG, FHINA 20%
~10% 1) ITQ-13 73 TG VE M i b, BEFEIE B 2

FIBEI , BECHIEZR EES n(HMBr, ) n(ALO;,) :
n(NaOH) : n(Si0,) : n(NH,F) : n(GeO,) :

n(H,0) =1~25:0.25:0.2~10:10~20 : 1 ~
15:1~4:20~50. RGKHERERZARIURS
I AT IO AN BB A B 28 i A 7E 170 ~ 190 °C R e
N3 ~10 d, Bh et KA 3 by il
Ve, T8, 550 CF R Befs 3 [ A B A oK. B-
ITQ-13 43— A B P 75 I AE 2t B0 R (B 1 I A
SRR N AT ) 5 2 1TQ-13 4+
i, WIARTEZI AR SR IR AN sl il iR, e P RS k
R AH .
1.3 S FIRHMURIESE

%A Shimadzu/XRD-6000 % X 5} £k 177 5% 3k
FAEFE S XRD 5 1&, MK 554 Cu $E Ko 126,
JEE gy, AR 36 kV, FH 30 mA, FHER
8°/min, FIETL [ 5°~35°, HHHHK 0.02°; KM
TSM-1 BRI L BB R WA S B, 70 9
3.5 ~6 nm, JBORMREEGEH R 15 ~20 000 f%; 4
53R &I Netzsch/STA409C {4, A AA,
HAWE R 30 mL/min, FEHEE. 20 C + min"',
MEEJEH : 29 ~900 °C; Jf & F 36 [ Accelrys 23 ]
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BURBERT T35 ¥ LDAMGTE R H A 5 3t
Shimadzu/FT-IR-8400 %Y 4T #p Y6 % 4%, 9 4§ I %
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L4 1 HERES 1TQ-13 731 B4 ITH 1yE 28
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B, A8 T A TGP O ORI A FLIE 254, fE
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R, fém VAR AMERE. 1TQ-13 73 1 th A7 9 4>
CEMIAREET G T A2 (T A 2 Si s Ge) , BTRERY
AT HALSA 154 AR5, AF T 1TQ-13 43
iy 9 A SN L. TR SN2
B0 JEFH U H 2, HRE S 2L T E
B Ak W B[R] B [ Si—H S FE 0. 1460 nm,
HAR W5 Z i Si—O #7517 —2K
1.4.2 {18 B A 1B HBAE Materials Studio
B g DMol® A i sg L SR AR
KOIERHE RSB l (GGA ) Ky J7 i, 4% BL-
YP {27 kR AL PEAZ ARG RE, Fir F 4R R ] DNP
£ i

TR R, MR SN H R R e
HALERER Y Si Ji [ 5 7 fm AR S5 i i AL B, =
BN R S B s, XA T LUZELAL
L R DR IE 2% i BT ] L) B SR A A 2P Y
PR, SRR ARG 2R 1TQ-13 3 Ui Y
IRG5H.
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MR 53 0 FE i XRD 35 & (& 1) /TR
H, DARAESS HOBUER (HMBr, ) S SR R 76 I it i 174
MR A ITQ-13 23 F i LA S 5 44 J5i+ B ALY
ITQ-13( & 1A), 53CHk[ 10,14 ] hfigiEH R(OH),
A ITQ-13 LA K & B, Al [ 1TQ-13 43 F-ifi ( &
1B) () XRD (v & 58 2 F A, Jo%dh, Ui
G T & B, ALRYITQ-13. —f&IF LT AL-ITQ-13
B XA T — P Aok ) & AR L, 17 2
SCHRB L] T3 —
2.2 5H#m#y SEM #1 EDX 73 #f

T B T DO R T
RITESRN Sk KN, T 2 2 LA FROAR R ASE AR 7 5
(1) ITQ- 13 73 iy 49 Ho. 55 (SEM) [&]. LAR (OH),
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Fig. 1 XRD patterns of ITQ-13 molecular sieves
(a) HMBr,; (b) R(OH),(a. ITQ-13; b. B-ITQ-13; c. Al-ITQ-13)

Fig.2 SEM images of ITQ-13 molecular sieves synthesized by different templates
(‘synthesis by R(OH), as the structure-directing agent: a. 1TQ-13; b. AI-ITQ-13; ¢. B-ITQ-13; synthesis by
HMBr, as the structure-directing agent; d. ITQ-13; e. AI-ITQ-13; f. B-ITQ-13)
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RFVERHEFRMAIR A d AL, RATZ95 0.1 ~3
pm Z[A]; B R AL-ITQ-13 F1 B-1TQ-13 (h HUtR AN
BRIZAHRHEBUR & R4l %, RTFE2 ~20 pm 2
1], B-ITQ-13 Fy3RIE AR HE R BT — 58, B
Dbk, I R[] A AR AR 7R XA K ITQ-13 43 7 1

(AR — & A REMR, AT LSO G A A L ik R
SHRRIN, A3 SR AT AR Ry . PR ASEA 5 o B
B -5 01 R AR E AL R Z 1R B 1
—ER SR, TRAECLEE (R(OH), ) H R HE
BHE (—OM) Xof 5 RGP 8 14 25 1A L 7y R s 1
Wi/, 55 or 10 A 7585 TR FOBUEE (HMBr, )
Hh B X A IR PR 3 T L Ay A TR SE 1R R
WK, RS T RS (—OH) LR UTAE 1 858
SIS AR 5 B R I AR 1, JRACRE 7 2 R 4E
PR PR AL 7N R U (HM By ) 5 B -0 o B IR HE
oy T R ERTU IR
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SEM A1 EDX 531 (9 45 45 AU XA i 3 X I8k
HATIEZAS SR, 17 HIE P RAXTRE S 2T R (4
FRE AR AT RS BT IR SR
BB £ B R IT R BORFIBRIE B HE AR b 30 AT
XA 48T, AE (B 3) AL H BRI AR
R & A HR AL o0 R, St O RHIE I ]
2, BURESEA R Na, Ge, Al JTTREIRIEHIRHE
BURRZ. X ATRERE th TAEn Tt A R, iR
PN B AN NaOH Z 28 18 1A SO, i 1
#lay Bro, AR G ITQ-13 B S b 1o A2 52w 1
BRI I SIE oy T ifife 2k, B AL, Ge
AR T2 LR AR PR AN ], BEAS AR I AR
MBI, L ISR BB A — I T AN
DRy N T VB2 N i e
2.3 ALK A-ITQ-13 43 0 15 a1 o 2 Wil ) SR AIE

3 A L3 T RR RS o S oz e ik 1 AR
ANEPTEPEVET, fLEIASHY B /N2 i H G B,
iy HORI B, PR R 45 B AL-ITQ-13 73
TOAEAA . S LSS 2R B T
BRI ) SRR AN R 5 e T 1 PR REAN R, % 1
Je FHPIRIEARR & B AL-ITQ-13 431 (¥ HL 3% 1T
FAFIFLAS S8, R AT LA H DAL SS AL Ky
25 ) 5 11 ) 45 PG AL-TTQ- 13 53 -0, - 1 £L A2 A
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Fig. 3 Al-ITQ-13 molecular sieve micro-area composition
of EDX graph(10™" and 107> EDX graph are the cuboid
crystal and spherical needle packing of Al-ITQ-13 molecular

sieve chemical composition in SEM image f of Fig.2)

MALIBUE, BOLAREN, LIS, 19 2(e)
AT R BRI | /AL .

®1 1TQ-B S F ittt REMILEMSE
Table 1 The specific surface area and pore parameters of Al-1TQ-13

Zeolites Ssm/(mz ° g_l) dpnm/nm mel/(m3 : g_l) meo/(m3 ° g_l> VMem/(m3 : g_l)
HMBr, 270.41 4.51 0.31 0.11 0.20
R(OH), 298.61 3.51 0.26 0.13 0.13

T 4) J& PR A ] 4 B AL-ITQ-13 43
FHRAILTAMER, 1 650 em™ f/INAY W i 04 Ry 2 1T
IKIRIERPRS, 1100 em™ 2247 B 06 2 73 T 0
PR Si—O0—Si SIS AR RSN . 790 em™
FE A BT I 45 2y Si—O0—Si B f 1A 2 X Bk i 45
#Esh, b i 550 1577 em™ 23 5 WY G A
FLOCER RS . a jig 612 em™ Ab Ik IG
AT 75 J0HF, 466 H1 472 em™ Sk Si0, #1 AlO, Py
TEPUTIAIRSD. a B9 0T e, W HE b 3,
A RS RO RS B, AT e i T RAE AN
P T B T A B A B 4 J BH B - Na™ (i 43
T IR R R T A 8, Bk AL Rt

5 N BRI BAR A Y ALITQ-13 43191 g

TG-DTG [, HE 5(a) TLLEH L R(OH), &8
ITQ-13 43T #£ 437 . 515 K A WA~ R E i, #fv] 5
JE& R K B e 5 437 KAk Ay 3 T W B K A IR
515 K4k Ry 28 ;XK B BR s KR R FE R K2
5% , [FIBTTE 660 F1 700 AbA7 A FE i AH 4 2k H U
RERL)10% , X FEZBHF B0 T
MANAE ST T P A E AR TR, SO BRI A
[A). B 5(b) &M HMBr, 5 aH) ALITQ-13 73,
448 K Ak R BV, RERZ R 1.7% , 665 K Ny
BRI A B BR G, R B RA K 3.3% A4y, [RlHAE
1048 K 4G AR WEBR G, 737 2 A o8 2B ER
BRI S 53 B AR AR AT B, X Ui W] 2L HMBr,
RS LR AL-TTQ-13 731~ B 28 A9 e SR A
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Fig. 4 Synthesis with different templates of the ITQ-13

molecular sieves FT-IR spectra

(a) R(OH),; (b) HMBr,
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Fig.5 TG curves of Al-ITQ-13 molecular sieve
(a) R(OH),; (b) HMBr,

AT DABRAR Ry . PR A b B B S o i AR
B[R] Z [0 JE A 2 B A A P o B — 1 22 5
SEER AN G 431 EARE AR Z BE AR, =
AL KWL (R(OH), ) Hr it e Ak g (—OH ) X &
JRCIE RS 1) 2% TR H or A SRS e MR i /N, 5 211
BAAEF 155, 16 668 F1707 K kb WA T () AH %

SR, TR AL 7S XU (HMBr, ) ARG 45 B4
ITQ-1 i i e [F] IR 72 1 048 K AR A7 A~ KA Ji B U
VR Br B X0 A BV 14 2 ThT P A R TR A
YRR, 520 T 2 T, Bk
FRLER Rl BE A B30 Bt A

2.4 Ge, B, Al £ ITQ-13 % F i ity DFT # 3%
RRIESCHR 10~ 11 [ 38 1TQ-13 2 i A 9 4>

mPREAN S Sifr, B A SUTEH AR

PR 41 THRERCRL (6 -8) , AN AT LAsE S R AR /)

-

K 6 1TQ-13 73 1-iifi [010 ] IS5 H L S 9 ASANAE T LAY 1A
Fig. 6 The structure of ITQ-13 zeolite unit-cell viewed down
the [010] direction and nine different T sites

K7 B TTQ-13 73 ¥ iy (5 41T F1 154 1)
Fig.7 41T cluster model of ITQ-13 zeolites
( Containing 154 atoms)
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A AE2% : TTQ-13 43T 2 W f DFT B8 1145 i

Pl 8 ANT) T (e - B A A £

Fig. 8 Different T sites replaced by heteroatomic of model

SRS R (5 B AN, EARSF T 1TQ-13 73
Gt ERAG . AT Ge B AL BB b
MR T, & Ty AR AL, 25— Si J57 8
Ge JU BT, BRI Oy rie s T 25— S
JEF8 B AL ST IO G- 51 R RS [
RO -1 SRR T 574 B AL UG 7E
HJA B TS — MR B — P i, B
PRy L P . MRS SR 20 T i35 A AR, =

(Eposit Esua) -(Egos+ Ep) , P AR, HIRACHE,
ESifOfSi 4&%‘:2':':“[})/?%7@ Si Eﬁ%ﬁﬁ%, ﬁzﬁ ETfO—Si ﬁ]%@
HLJETFH Ge, B, AL I AYRE R, B, B 4 N IE
HUAT O RER T RERE, B, A7 IE LAY Ge, B, AL
FHIRERE.

2.4.1 Ge #£ ITQ-13 /- Tl 2 U B 7
41T fFafsimi, 3 A Ge JEFRAL T, & Ty fidfit
HHEUREE, TR IE 2. S TEF A, DT,
) AE MRS, Hoe AT A, 15 2A X E
REEAE,,. B2 LA H, K008 BUREER &
RS, RS HL T I8 BB R e 2
5, Ge JETFRYBUCHA LR, Ge T IRSe0 FH
REEB NI E. Ty A7 A AIXTHURAE 155. 52 kJ/mol
P KT H B B B AR, ULEH Ge RAEHUR T,
B, XIEH T Ty TR HEEH 3 A HITH AL T
BT vl = 1 N o e A = W S E S N
PIRHELR. Ge AT LI 35 A 362 S 45+ 1) 390 A 4
XA TR R A HA R VE L, AT A e B AL
PUICER FEREIR T Ty T, AU |, Ty
PERYBUCRESR/DN, PR Ge JRF e 25 2 BUR LU JCHR
R TS A, HRBURRERIN R T, | T AT i, 3%
Sef EHAL T ICH A LSS AL, BT
T HIORIR B 25 5 He fa ) o

R2ERNERBEERAR T ALK Ge/Si HREE

Table 2 Total energies of cluster and Ge/Si substitution energies at different T sites, AE’

T, Egpq/ (a.u.) Eg o/ (a.u.) AE,/(a.u.) AE',/ (k] - mol™)
T, —15734. 46674 -15749. 63685 0.09103 39.31
T, ~15734. 47362 -15749. 63685 0.08415 21.28
T, ~15734. 47082 -15749. 63685 0. 08695 28.61
T, ~15734. 47664 -15749. 63685 0.08113 13.34
T, -15734.48173 -15749. 63685 0.07604 0
Ty ~15734. 47926 -15749. 63685 0.07851 6.49
T, ~15734. 48062 -15749. 63685 0.07715 2.91
Ty ~15734. 47736 -15749. 63685 0.08041 11.46
T, ~15734. 42244 -15749. 63685 0.13533 155.52
E.. "= -270.697908 a.u. and E,*" = -285.776991 a. u.

MF3 LR, 1TQ-13 5 Fiiii iy T—0 -3
PERARSEAM, K/ 0.16 nm gy, T—0—
T SRR ZE AR, A6 T 5Pt b

(49 T, 52 n] 52 21 J FB4H i 19 7S Ou R s 52, P
PRI ROR— Lt
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Table 3 The average bond angles and bond lengths for
different T sites in ITQ-13 framework

2.4.2 B, ALHURALE g4 W RIEH, BIR
TH AR B LT LTI A IR L AR EE
AbHY T, FOT, AL, PLEAPYIER FAY T . T, T,

it @ror/(*) g/ LR R BAL R AR BOR, 25 I G LA e, T
T 115.815 0.1609 VI B ik L N
T‘ 109,355 0 1610 DA INVER RS AL 1, R T s R 3
2 . . 29N Ve AR D
. 398 oo B T, ROAT ITQ-13 40T A REF 5 45 W
T, 109. 326 0. 1609 HATEZEM, T80 far F g L U 2051
T, 109. 133 0.1610 THFETEEAR. AL TA S B B AT L
T, 109.636 0.1609 JCHR A DO L AR S A B Tg L T 2L Ty A,
T 109541 0. 1610 HF T, G4k T PUTCER K F TR A S AL , FLH
T 109.577 0. 1608 N P N . — o nu
. 109, 154 o 1610 HORGE BE, (2 (EALBH ALK, 78 SE R i fE Ak
- : : SR AN T, | T, B
R4 BRBBEERAE T G B, Al FHEXTEKRE
Table 4 Total energies of cluster and B, Al substitution energies at different T sites, AE',, AE’,,

T, E;oq/(a.u.) AEy/(a.u.) AE',/(K]-mol™ E, ,o/(a.u.) AE,/(a.u) AE,/(k]+mol™)

T, —15484.99095 0. 89048 14.17 -15702.71677 1.67931 27.04

T, —15484. 96623 0.91519 79.00 -15702.71334 1.68275 36.05

T, -15484.99396 0.88747 6.28 -15702. 69756 1.69852 77.43

T, —15484.98750 0. 89393 23.22 -15702.71978 1.67630 19.15

T, —-15484.99249 0. 88894 10.13 -15702. 67767 1.71841 129. 60

T, -15484.96334 0.91809 86.59 -15702.72708 1. 66900 0

T, —15484.99635 0. 88508 -15702. 72287 1.67322 11.06

T, —-15484.98870 0.89273 20.07 -15702.71131 1.68478 41.38

Ty —15484.93947 0.94196 149.21 -15702. 68394 1.71214 113. 15

E,’ = -22.183680 a.u. and E,*" = -240.536224 a. u.

2.4.3 B Al [ & BURUS H A 1A 5T 5 1 o
Sy Y B A SR R T A DAk R E R LA R
ANCBRYE R IASE SRR AL R BT A PR RE. 1TQ-13 73
AP RS ST 4 4 O BB, Y
e 3 Hrassiy-n B, AL SRS S, & E 2L A
SR A T 2 5 2R T R B R 4 4 O R
FHUEE— LG, RI= A4 Tl B Bronsted FR A,
(R i 7 oy VAR ol QAW c5 N [ R VA R
W B U CRE R N AL B BB T 5 4RSS S
JERYRERE, FATLLT, | Ty, Ts A8 B BUT, T, Ty,
T, fig AL BRSBTS A SN O 1254
Ja BB T RE BT (T AUER PO T B AL.
ﬁ‘é%ﬁfﬁﬂ?&iﬁﬁ%ﬁﬁ@]m AE(T, H)~ Eronsi-
Esos, AEq H)ﬁlj\, B-R ik by % 7. 343 B AL
HUG T T FE 4 A8 5 R0 E AT BEA R,
HE I HIHE A

HWRECRWES. N T T HE, LA B5-05H-

SiS Fl AI7-O1IH-Si7 4F y 2%, Ml AE' ) M
AE' o Fs A RE. 3R S W LLE H BT-
03H-Si6 , B3-09H-Si8 . B3-08H-Si2 {37 T JLICHF Al
TICH A AL, BS-OSH-SIS v TR PUeHh |, ix st
(A= Wi B N A S NS N DO W
f) B5-O10H-Si2 . B5-012H-Si6 [ g 2% 0. 645 ~
0.65 kJ/mol Z[i], FHXIHFH2E2Y 230 %, J& kL B-
FROLI AT REPEROR. X7 AL Rk U, Al7-O11H-
Si7. AI7-02H-Si7 . Al6-O1H-Si9 , Al7-03H-Si6 jxX I
P EHLF I Ao FLIE |, SR TR TR
FLIE Y, 2B AIB N, TEMEA T 25 2 Bl i i, HBOAR
REAH X #2745 55 T8 L B-I2 fii; Al6-O15H-Sil |
Al6-03H-Si7 . Al4-017H-Si4 . Al4-O18H-Sil Ab 4
R (R = 2o o b W v o = 2 R &L ol ey LT
LB K, BURREME AR (AL, H) & H fAR U
AEfH 0. 62 kJ/mol, AHXF 2 {H ALK, ANA| T B-fR
&AL
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*5 RAE Tk (B, H)/Si, (Al, H)/Si BIXEE

Table 5 Total energies of cluster and (B, H)/Si |

(Al, H)/Si substitution energies at different T sites, AE' , ) . AE’ ,, 1

Model Epops/(a.u.)  AE', 0/ (k] - mol™) Model Eyons/(a.u.)  AE' y ;n/(k] + mol™)
B3-04H-Si4 -15485.47617 0.01968 Al4-017H-Si4 -15702. 57591 0.4702
B3-07H-Si7 ~15485. 48754 0.00831 Al4-018H-Sil -15703. 1867 0.4648
B3-08H-Si2 -15485.4921 0.00375 Al4-04H-Si3 -15702. 57591 0.4637
B3-09H-Si8 —15485.49299 0. 00286 Al4-04H-Si3 -15702. 57591 0.4637
B5-010H-Si2 ~15484. 84727 0. 64858 Al6-012H-Si5 -15702. 86511 0.3268
B5-012H-Si6 -15484. 84727 0. 64858 Al6-015H-Sil -15702. 57345 0.6185
B5-05H-Si5 —15485. 49585 0 Al6-01H-Si9 -15703. 19081 0.0011
B5-06H-Si5 ~15485. 49067 0.00518 Al6-03H-Si7 -15702. 57345 0.6185
B7-011H-Si7 -15485. 48861 0.00724 Al7-O11H-8i7 -15703. 19191 0
B7-02H-Si7 —15484. 84848 0.64737 Al7-02H-Si7 -15703. 19127 0. 0006
B7-03H-Si6 -15485.49311 0.00274 Al7-03H-Si6 -15703. 18221 0. 0097
B7-07H-Si3 ~15484. 84848 0.64737 Al7-O7H-Si3 -15703. 17309 0.0188

2.4.4 1TQ-13 7p Fifi i B fR1E  1TQ-13 731 ¥
AL IR BE 5 LR M R PR A 5%, MR T
¥y HMASNMR ( [&19 ) 3% [t 7] LUA 1, A1-1TQ- 13

3.99~_

-10 0 10

9 4y F0iiAE il 1 HMAS NMR
Fig. 9 'HMAS NMR spectra of molecular sieves samples
(a. Al-ITQ-13; b. B-ITQ-13)

AT HE B-ITQ-13 fi5 %%, H. 3.6 ~5.6 ARk
AL B-ITQ-13 Bk, 3.6 ~5.6 a] IHJ& M=%
H:(Si0-HAL) , HJ Ky Bronsted fR {7 2%, fh2:47 %%
FE 1.3 ~2.1 J& TREFHE (SIOH) Mg, ml LA
] AI-ITQ-13 43 ¥ iy B-IR & K 2.

3 &g

3.1 DIAESEAD KW (R(OH), ) ML 7S H
XWEE (HMBr, ) SR 7 43551 & i, T 1TQ-13 | B-ITQ-

13 AL-ITQ-13 JpF0ifi. PR RARGR P S 14 22 57 53
M E A 2 IR TR 1TQ-13 43 T fE AT R B L A
RERST B RN SLESHI SR 1 SRR E P A 1 o
ANl

3.2 DHRALS H R (HMBr, ) SR, 7E ik
PERER R ) 2505 T A B 2050 by £ ARME S T 3R 4R
BERTUGORL. P HAFLAR RS LRI K, LA
B, ALIETE; BARGHITE 1048K AR AT > KAy
I 0.

3.3 F DFT JFEEWFFR T ITQ-13, B-ITQ-13, Al-
ITQ-13 7314, 45 REW] Ge BUAUHEEA 1TQ-13 73
TR, A W REAFAER AL E N T, T, L Ty
Ty 7. B [A AR IHUC ITQ-13 437 §ifi ik fie A1 1] BiE (Y iz
BAET, Ts. Ty £i, Al B EAT R] BE R O B AL
Tg T, fi. Ts AT ITQ-13 731 0iff A FF Ik B R4S
R CRAT T AT, X T B A ey P A 2L L
A 2k 8 EE B .

3.4 AI-ITQ-13 43 FiiipY B-IR & =i £
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Synthesis and Density Functional Theory Studies of ITQ-13 Zeolites

YANG Dong-hua', SHI Bao-bao' , DAI Rong', GUO Chao’, WANG Xin-bo',
DOU Tao’*, WU Zheng-huang' , HAN Pei-de’

(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Institute of Mechanics and Engineering, China University of Mining and Technolog-Beijing , Beijing 100083, China;
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Beijing 102249, China;
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Abstract; ITQ-13, B-ITQ-13, Al-ITQ-13 zeolites were synthesized by using hydroxide hexane dual ammonium
(R(OH),) and hexamethonium bromide as templates. The properties of prepared ITQ-13 zeolites which synthe-
sized with two templates were compared, and characterized by XRD, SEM-EDX, N, adsorption-desorption, FT-IR,
and MAS NMR. Under the condition of alkaline with seed, and over 3 ~10 days, 1TQ-13, B-ITQ-13, Al-ITQ-13
were synthesized when the template was hexamethonium bromide, bringing down the cost of synthesis. The mor-
phology of ITQ-13 zeolites which was synthesized through this method present block and spherical acicular accumu-
lation of mixed crystal appearance . The sample accumulation forms the mesoporous majority and has wide channel.
The substitution of framework Ge , B, Al at 9 T sites of ITQ-13 zeolite was calculated by using the method of density
functional theory. T; site plays an important role in the formation of the special sieve structure of ITQ-13 molecular;
it also has an important function in the skeleton of charge balance and geometric binding. The sites that Al easily
replaced were located at sites of T, T, where 9-ring and 10-ring crossing.

Key words: ITQ-13molecular sieve; synthesis; Ge, B, Al isomorphous substitution; density functional theory



