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Table 1 Chemical composition and eryvstallinity of the samples

Sample Cemposition(wii) Relative Defect
SifAl Al/cAl+8i) erystallinity strueture
Na; 0 AlO, 850, (%) E
HM B 53 0.0k 9.18 74.98 .93 0.1252 100 0.034
SHMT.5) .01 B.58 79.73 7.89 0.1125 103 0.038
SHM(G-4) =<g.01  7.27 20.80 044 0.0958 89 0.028
SHM(10.9) <.0.01 .37 81.73 10.80 0.u%41 105 0.023
SHM(12.58) <0.01 §.68 83.84 12.4% 0.0743 85 g.087
BHM(14.4) <0.01 B.13 86.97 14.39 00050 31 0. 048
AHMT.8) “<20.01 8.19 T5-60 7.84 8.11301 100 0.045
AHMCE.T) <20.01 7-43 76,34 B-i12 u-1028 a7 0.05%
AHM(10.1) <0.%r 68 82.08 19.13 0.0899 93 0.064
AHM(12.8) <0 .40 7¢.76 12.55 0.0738 89 0.080
AFm(LT) <001 472 B1.76 14.71 0.0B37 85 0.102
WA IR0 <20.01 B.56 79.09 10.24 0.0889 LT 0.053
WAHMC2.1) <(.01 5.67 BO.EBD 12.11 0.0763 99 0.056
WAHMC14.00 <70.01 B.06 83.40 13.99 0.0667 be b.052
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2, BREN FTAKSHEHSMHLEHRERESHMRS KA/ (Al +SHBEAHR
RELZXBETEERN T, Te ToFT, AEFSHM AR E2, # # Olsson 4 A ®
MRRER, XIEH A FIFREMMEREKe, PMcHERARS RN, T. AR
b, b RERB £ o RIERL, T\ AR, aMOBRE S F o, T 70T, fify Al £H

3



oA LA BB, R B R ¢ PRE R £, A HEREH. MERSBS R, o
BEAEMA, WHERCIFRZANERRGT, BERMOEREEL T, 1T, LMHE. B50HE
Pl A FRERA SRR AF M, RS b A FRELL o t, BLAISEBEERAY S0 7T B R
T, fi 48,

P 1 _ESHM BB FEG A b F0 o B KT AHM 1 WAHM A #5, mH SHM e th
REA T WAHM £245, RHdeEREME2L RO RRA KA, S ABRIAREHELSRE RN
AHM ARG, MFSOHRE, « TRt RRSETARL, XUBEd TR AL )E, &
N TEIEKR Do lEm,

3. AEEGARMRGEERD | EL9
F 1 050—1250em " [ 355 P A9 PO I e P I 2 R

o fidgh R S SRR B 428 T—O BRAF B
L B, BN kM L2 KT K o 3
¥ 1or0 GRTMERS Al &R B RRLS. RS

T —i SRR, FATE T N S AR
AVCALEED ' BRI, % Si—0 Mk Al—0 B, T A
FOEE A EEeRAS b, B8/ TREN

M3 B s ey ALJ(ALLBhsiR

Fig.s Asymmetric stretch freguensy A, BHESFR N,
va AlfcAl « 30 Al
O—8HM: —ail; A--WAHM Ve, = _259'811+_Si+1m4'5’ r=0.87

it 9 e £ B U1 B 2 0 0 A A AT S PO 4 1 R R R bR AR B LR S B IR B BT — R, ERTE
MR WA R ENEAAT—ORMIER, T 7R BN T M M m i sh R 5
A R .

WA A iR B ST PP ¥? HEORREHRARBES
& B B g i ah 5 4 A% Table 2 Thermal stability and hydrother-
(&, ﬁﬂ?ﬁﬁf#ﬁﬂhﬁ'ﬂ&%ﬂ mal stability of the samples
= E-?J:iﬁﬂm; ] LA a3 Retained erystallinity (%)
A2y 2 ek, FlRL Sample 44400, N,, b 1000°C, N, 4h 800°C, H,0, 4h
PO T 4 P B % R g R sh s e HM(6.9) 81 TR 62
ERERBEEREE GTEEN BHM .9 n o 9%
E SHME. 4 87 46 Ti
a8, BEARLERTURZRD SHM(10.9) o7 60 81
= wl & kR, SHM(12.5) 87 58 80
BHM(14.4) 84 58 75
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Teak tampera'urei®C; Acid site (x10""/E) "
Sample " 1 . ng total (% 10**/g)

HM{e. 2" 237 592 3.3 9.5 12.8 10.8
BHM7.3) 228 bT3 3.6 9.1 12,7 10.1
SHM 8.4 228 550 3.0 7.1 10.1 B.6
BHM(12.5) 228 62T 2.0 B.6 T.6 6.7
SHM(14.4) 235 529 3.0 3.8 b6.8 6.1
AHMI(T.8) 236 678 5T 8.5 12,2 9.7
AHME.T) 234 BT6 2.4 8.0 10.4 8.8
AHM10.1) 228 B47 1.8 7.8 8.6 8.1
AHMI12,.6) 223 550 1.6 7.1 8.7 6.4
AHM({14.7) 228 540 0.8 6.2 T.0 5.6
WAHM10.2) 239 559 Z.1 7.2 9.3 7.7
WAHM2, 1 236 538 1.2 5.2 6.4 8.7
WAHM14.0 235 528 0.6 4.0 4.6 6.0
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Table ¢ Dala of IR pyridine adsorpiion measurements for the samples

Abgorbance (mg.cm™*y | Adsorbance (mg.cm™*)
Sample T Ilr"r'c B acid L acid Li Bample T ;‘C B acid L acid
(1646cm™1) (1d60cm 1) (1545em™ 1) (1450cm” ")
200 0.064 0.0 | AEMaiD 400 0.025 0.008
HM (6,90 00 0. 060 0.010 00 0.010 0.007
400 0,056 p.010 200 D.042 0.011
500 0.042 0,010 AHMO2.8) 300 0.037 0.008
200 0.046 0.012 400 0.023 0.010
BHMT.9) 300 0.046 b.012 500 p.o09 0.007
400 0,033 0.009 200 0.030 hf8ss
BO0 0,031 0,006 AHMAO4.T) 300 0.02% 0,004
200 0,040 0.003 400 0.017 0,004
SHM(10.9) 300 0.035 0.003 anl 0.504 0.003
400 0.026 0.9 Zud 0.050 0.010
500 .06 0,003 WA R~ 0,2) 300 0.041 0.008
: 200 0.71% ¢.003 | 400 0.028 0.009
SHM{12,5) any 0. J1a 0,003 500 0.009 0.010
400 0015 b.op2 200 0.029 b.oo7
b0 0,007 0.002 WAHMO2.1) 300 b.023 0,005
200 0,035 0.002 400 0.015 0.004
AHMIT.8) 00 0.035 0.003 11 11] 0.006 0.002
400 0,031 0.004 200 0.01% 0.003
500 0018 0.008 | WAHM(14.00 300 0.018 0°o0z
AHM(10.1) 200 0,047 0.011 | 400 0.014 0,002
300 0.038 0.007 B00 0.004 0.003

5 HaNRECEESE

Tabess Catalytic activities of the samples toward acid-calalyzed reactions

Initial conversion (%)

Bample cumene cracking® propanol dehydrations®
HM(6.9) 76.3 45.4
BHM(T.2) 65.7 28.8
BHM(10.9) 36.0 26,8
SHM(12.5) 17.9 20.4
SHM(14,4) 3.5 8.5
AHMI(T,8) 79.1 79.8
AHMC0.1) 80.6 ) Bi.5
AHM2. 8 85.4 TE.B
AHMO4.7) 74.8 ’ 0.0
WAHM10.23 Bd.4 62.1
WAHMI12. 1) 88.1 66.1
WAHM(14.0) T6.8 63.0

* 2omg catalyst, % #10mg calalvsl
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Table § Product distribution of toluene disproportionation on mordenites

Sample Mole % Cnn?.g:raiun E%
MNonaromatics B T X mX oX ZTMB ZX
HM (6.8 0.523 20.87 62.42 3.2 7.TE  3.40 1.94 14.44 7.6 .89
SHM{T.9) 0.28 10.98 &4.37 3.18 T.21 3.28 1.70 13.87 5.6 0.68
SHM(5.4) 0.20 17.32  68.71  3.00 6.75  2.87 1.15  1i.62 21.3  0.73
SHM10.9) .13 7.3 B86.04 1.36 3.31 1.47 0.31 G.14 14.0 0.63
SHM(12.5) 0.10 1.25 &7.06 0.45  0.68 0.34  0.12 1.48 2.9 1.18
AHMCT.8) 0.38 22.78  60.03 3.65 B.28 3.58 1.28 15.51 40.0 0.68
AHMI0.1) 0.88 22.42 59.20 3.64 B.20 3.7T  2.38 15.61 40.8 0.78
AHM(12.6) 0.35 15.17  70.07 2.7% 6.47  2.80 1.25 12.15 28,89 0.75
AHMO4.7) 0.25 16.02  T0.60 2.85 6.33 Z2.82 1.14 12.00 29.4  0.75
WAHMCID.2) 0.48 26.18  52.63 4.00 9.06  4.10  3.14 17.18 d7.4 .66
WATIM12.1) 0.48 23.47 5T.54  3.47 .64 3.76 Z.14 16.37 d2.5  0.70
WAHM14.0) 0.23 22.03 58.76 3.80 8.52 3.80 2.77 16.22 41.2 0.74
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Teble 7 Product distribution of e-xylene isomerization on mordenites

Mole % 8 2o

Sample TR s - Conver- ; L

Nonaro- __sion  ; pX+ni T+ETMBE

maties D T X mX oX ZETHME o (T ) ( AL
HMOG.8) .04 1.01 18.33 10.84 32.56 2£.TA 10.08 T4.28 5T.7; 38,26
BHM(T.8) 1.08 1.66 16.13 10.19 M4.15 26.21 18.0% 7%.7w 60.08 43.57
BHM(10.9) B.43 0.28 T.E? 8.16  24.60  Z2.40  d.46 4740 B9.08 28.47
AHM10.13 1.13 Y.of  20.43  2b.92  B6.25  15.69 11.34 84.31 59.07 . 37.72
AHM14.7) .97 L.26 13w  9.65 06.36 31.14 7.6l 6B.86  66.82 30.08
WAHMC10.2) .06 1.86 17.51 11.86 36.%0 20.25 11.82 T9.7T6 60.89 86.78
WAHM(14.0) 1.08 1.02 13.98 .28 33.T1 20.80 11.04 TO.11  61.35 35.689
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THE INFLUENCE OF DEALUMINATION METHODS ON
THE PROPERTIES OF MORDENITES

Li Bangyin Gao Zi*

(Chemislry Depariment, Fudan University)

ABSTRACT

High silica mordenites with SifAl ratios in the range of §-15 were vrepared by
acid leaching, steaming plus acid leaching and isomorphous subetizauon  with
(NH,),;5iF; methods, The relative erystallinity, hydroxyl nes! wcls fraction, unit cell
parameters, infrared asymmetric stretch frequency, thermal and hyd-ethermal stability,
surface acidity and catalytic activities of *he worcenites were investigated with wvari-
ous techniqu=s, It has be=u rovnd tha: the prngcciies of the mordenites depend strong-
ly on the rwsparction machods, Sainples prepared with various dealumination proce—
dures shew uignitican: difference in many aspects These differences were described in

detail and explained in relation to structural changes of the zeolites,

Keyword, Mordenites, Dealumination method, Properties of mordumitn,S:mctum.

of zeolites
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