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Abstract ; Using columnar silica gel and boric acid as the main raw materials, five types of heteroatom molecu-
lar sieves, NaB-Beta, NaB-ZSM-5, Si-Beta, HB-Beta and HB-ZSM-5 were synthesized by hydrothermal meth-

od. As a carrier, a series of propane dehydrogenation catalyst samples were prepared by impregnating VO_,

and their propane dehydrogenation catalytic performance and structure were analyzed and characterized. The

results showed that the sample (8VO,/ HB-Beta) prepared with HB-Beta molecular sieve as the carrier and 8%

('mass fraction) of VO, had the best catalytic activity for propane dehydrogenation. The reaction was carried out

at 600 °Cfor 30 min,the conversion rate was 43% , the propylene selectivity was 78% , and the propylene yield

was 34% . HB-Beta molecular sieve was more conducive to the dispersion of vanadium oxide VO,, and then

monodispersed vanadium oxide VO, was formed. These highly dispersed vanadium species and a certain amount

of acid on the carrier were the key factors for the high activity of this type of propane dehydrogenation catalyst.
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Fig. 1  Graph of propane conversion of catalysts
prepared with different supports as

a function of temperature
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Fig.2  Graph of propylene selectivity of catalysts
prepared with different supports as

a function of temperature

8VO,/HB-Beta > 8VO,/H-Beta. (. 7] 15 1,
IR M AR R 8 VO, /HB-Beta >8VO0_/
Si-Beta > 8VO_/H-Beta > 8VO,/HB-ZSM-5. )
HB-Beta J31-1ifi Ay B AR il £ 14 9 Bre Jit A 1 77
8VO_/HB-Beta , HiN ki i 4k %k 43% , TN s 1
PEME T8% , NIRRTy 34% , R HHA R
UF AR PERE. 32 T I e B s S — >
R AEAY S , A AL 79 P 3 4 R i 1) A7 A R B
SN A AR A i (R AR rh o i R v
L B, TR 3 DY e b S0 ) ] B, - o
BT PLE RN | S ) RN A BRI T i
A0S 8 7 ) 3 B 3 P e B S g 1 %R
P AT, HB-Beta 431 42 il % 9 6 1B S A 1L
FN— G A

2.1.2 nVO,/HB-Beta X FIHEHRZ nVO,/
HB-Beta {8 A4 71)0F A 46 5 %0 52 bz Ve i 149 52 1) 20
K13 fitzs. MBI 3 BT LA Y AR Y be i
AR I I S T B2 1 T R T T v, P R R
W] 552 AR S %) 728 Ak i 34, BIVIE 6 B vy T B2 1)
1R IR AN, BON M R B FRAI. A
VO, TSI, WAL R 2 eI &G
FEIRIy S, 24 VO, fhdliddhy 8% i, INbef% 1k
FiRBN R, o 43% DGR ik 78%

100 1100
80 o 80
8 —=——o— HB-Beta &
3 60[ —a———2VO, /HB-Beta 460
% | ————4VO0,/HB-Beta =
gl o=
e R

40+ —»——e— 8V O, /HB-Beta 140
—+— —e— [2VO, /HB-Beta
—o——+—16V0,/HB-Beta o

] 450 5(I)0 550 600
SRR BE/C
A3 nVO,/HB-Beta 14 5]
xR B L BB P AR 8 R
Fig.3 Effect of nVO,/HB-Beta catalyst on the

performance of propane dehydrogenation
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Fig.4 Effect of 8VO,/HB-Beta catalyst samples

on the activity of propane dehydrogenation
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Fig.5 XRD pattern of nVO,/HB-Beta catalyst samples
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2.2.3 HmBIMSSN O T HETE TR X
PUECALIABE 20, 52 T A [R] AL 590 B i Y
UV-Vis {8 SH6IE, 45 R AP 6 s 7 frok.
ARAESCHK[ 16 ] Y HFFT 45 R, 265 nm 4 fryig A]
VER e JE B 43 WO BC AL VT B R (VO,)
340 nm AU AT A JE W ARR A DU BC AL V' 4
Fft, 378 nm Ak Y35 AT I T8 O 2R A5 4 Y A
V2T A, 450 nm &b 1 55 A8 T JE OV, 0,
[CEGTE

T, HKE 6 nTLLE 1, 8V0./HB-Beta
HEALHR BB, JE 2 LA B 0 B DU A2
VYRR DU AL VT AR T A AE

% 1 nVO,_/HB-Beta 7] # % 9 BET A 4245 %
Table 1

BET characterization results of

nVO, /HB-Beta catalyst samples

bes VOi Hﬁ%ﬁfﬂ(i@m)/
J 38 % (m” - g™")
HB-Beta 0 559
2V0,/HB-Beta 2.1 369
4V0,/HB-Beta 3.8 247
8V0,/HB-Beta 8.5 226
16V0,/HB-Beta 16.4 205
20V0,/HB-Beta 19.2 187
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Fig.6 UV-Vis diffuse reflectance specira of catalyst

samples prepared with different supports
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XFW] 8VO,/H-Beta AL R PLA Y Bh T2 LA
FRM U ELAL VO AR X AE L. X T 8VO0,/
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oLt R 7. 2 VO, /N T 8% i,
FEALFIRE i L AE 265 nm 1 375 nm FHfT 3 2058
SN SO , U I 2 AR A P R AR, B
LA TR 23 I AR U A7 1 AL 4R b T A TR XA
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Fig.7 UV-Vis diffuse reflectance spectra of catalyst

samples with different loadings
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B AL T M, 8 VO, /HB-Beta 2B T %
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S i A I IR AR 1 SR AT RE A B
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Table 2 Specific surface area of different molecular sieve carriers and NH;-TPD experimental result table

Sper/ Ve 1 Ve 1 B NH, W% fH-5
G () T NH, 1% it T./C NH, 1% it el - 1)
e ] /(mmol - g7") : /(mmol - g™") fmot = 8
HB-Beta 658 187 0.230 385 0.010 0.240
HB-ZSM-5 465 205 0.055 — — 0.055
H-Beta 695 226 0.298 375 0.092 0.390
Si-Beta 630 180 0.028 — — 0.028




I, S LR LA B 16 AR T B-Beta o 0 02 1 8 ] & B H 3 7 BT B ALY 1 AL 0 R AT 43

HB-Beta > HB-ZSM-5 > Si-Beta.
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AU G A, o TR R R R &b
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(16VO,/HB-Beta ) , Hr t B #Y H 5 1R H .0 1Y
NH, W i 52 B0 R a BRI i 3. 25 bl
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Table 3  Characterization results of physical and chemical properties of different catalyst samples

R SRR/ (mmol - g7') T,/ C H/V n(Si) : n(B) (ICP) R/ %

HB-Beta 0.240 — — 8.8 3.3
2V0,/HB-Beta — 569 0.2 22.6 —
4V0,/HB-Beta 0.062 578 0.5 26.8 —
8VO,/HB-Beta 0.081 564 0.8 — 4.0
12V0,/HB-Beta 0.100 636 0.9 12.3 —
16VO,/HB-Beta 0.052 649 1.2 10.8 —
20V0,/HB-Beta — — 1.3 26.4 —
8VO,/H-Beta — — — — 5.8
8VO0,/Si-Beta — — — — 3.1

i FoRIE I NH-TPD TS " FoR i 8 it H,-TPR 75 81 (s RFEZURLEE ; R iZ M N N BE LSRN 3 h J5REdh

AT T A4 R
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