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Abstract: Beta zeolite was prepared from hydrothermal reaction of cheap diatomite and sodium
meta-aluminate, and the acidity and pore structure was modified by soft template method, organic alkali
(urea) treatment and inorganic alkali (NaOH) treatment to synthesize multi-stage hole Beta molecular sieve,
which was further loaded with non-noble metals Ni and Mo via ultrasound-assisted impregnation method to
obtain bimetallic-loaded Beta zeolite catalyst (NiMo/Beta). The crystal structure, micromorphology, pore
structure, acidity and metal reducibility of the catalyst were characterized by XRD, SEM, N, adsorption-
desorption, NH5-TPD and H,-TPR, while the effects of modified treatment methods and process conditions
(reaction temperature, H, pressure, solvent n-dodecane dosage, reaction time) on the catalytic performance in
hydrodeoxygenation of guaiacol were analyzed. The results showed that under the conditions of 300 °C, H,
pressure 4 MPa, reaction time 3 h and solvent n-dodecane 20 mL, NiMo/Beta-3.0CB modified with 3.0 g
cetyl trimethyl ammonium bromide (CTAB) in 6.0 g diatomite exhibited the best catalytic activity, with the
guaiacol conversion of 99.8% and the cyclohexane selectivity of 92.7%. After three times of recycling of
NiMo/Beta-3.0CB, the conversion of guaiacol was still maintained at 85.7%.
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Fig. 1 XRD patterns of molecular sieve catalysts
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Fig. 2 NH;-TPD curves of molecular sieve catalysts
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Fig. 3 BET test results of molecular sieve catalysts
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Fig. 4 SEM images of NiMo/Beta (a), NiMo/Beta-0.50H (b),
NiMo/Beta-3.0CB (c) and NiMo/Beta-10%NS (d)

ME 4 FTLLE S, NiMo/Beta [TE 55 2501 T4
Btk (I 4a); 4 NaOH it )5 i £ 2¢fL Beta il &4
#1451 NiMo/Beta-0.50H 431~ 1ifi 45 ko) 18 3] /™ & Al
N, ZRI BT RS [R) R BE A MR R s i, LR
VR (E 4b), 3B NaOH B ZIifE 3 A
B, XA, NaOH AL AEA Sbi AR
ok, XPEZRRERREA B ACR ; 4 CTAB Mitk)E
1 2 94 £l Beta A il 55 94 4L 55 NiMo/Beta-3.0CB
SrFIRas R M i, REDEH (K 4c); &RE
VSRV I 1 290 £L Beta Wi A3 ) 45 B A AL NiMo/



<854+ A% @m & T FINE CHEMICALS

5 42 %

Beta-10%NS 731 K 25 M e % (18 4d), Bil]
REWWAETI A AL R, 3B BB S XS 530 (19 25
Ha S B —E Y PRI VE T
215 H,-TPR

Ho-TPR MU Hy 14 FEIE REAT 80 S i P2 )
AR . 5 e T AL B9 Ho-TPR

I
NiMo/Beta-3.0CB
NiMo/Beta-1.0CB

NiMo/Beta-0.50.

NiMo/Beta-0.30.
NiMo/Beta-10%NS
NiMo/Beta-5%NS
NiMo/Beta
200 300 400 500 600

BB/ C
K5 TR HyTPR #hZk

Fig. 5 H,-TPR curves of molecular sieve catalysts
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