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Sudies on Micro-bimodal Mesoporous Core-shell HZSM-5@BMMs
Catalyst for Methanol to Aromatics
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Abstract: A hierarchical porous HZSM-5@BMMs catalyst for methanol to aromatics (MTA) was
synthesized by epitaxial growth method using bimodal mesoporous BMMs as shell and HZSM-5 zeolite as
core. The obtained catalyst was characterized by XRD, BET, NH3;-TPD, SEM and TEM. The results
indicated that HZSM-5@BMMs had an obvious core-shell structure with micro-bimodal mesoporous
structure and the pore size mainly concentrated in 0.9, 2.2 and 5.3 nm. The specific surface area and pore
volume of HZSM-5@BMM s were 510.8 m?/g and 0.399 cm®/g, respectively, higher than those of HZSM-5
(408.4 m?*/g, 0.190 cm®/g). However, the acid amount of HZSM-5@BMMs was 0.573 mmol/g, which was
lower than that of HZSM-5 (0.883 mmol/g). In addition, the acid intensity of HZSM-5@BMMs was lower
than that of HZSM-5. It was shown that the longevity of HZSM-5@BMMs in MTA under the same
condition was 38 h longer than that of HZSM-5, and the highest yield of aromatics and the selectivity of
BTX (light aromatics: benzene, toluene, xylene) on HZSM-5@BMMs were 25.7% and 55.3%, respectively.
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Fig. 1 Small angle XRD pattern of HZSM-5@BMMs
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Fig.2 Large angle XRD patterns of HZSM-5@BMMs and
HZSM-5
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Fig. 3 N, adsorption desorption isotherms of HZSM-5@BMMs
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Fig. 4 Pore size distribution of HZSM-5@BMMs and
HZSM-5
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Table 1  Structure properties of HZSM-5@BMMs and
HZSM-5
1 ze I L2 5% /nm
AL rRmBY fla T

(m’/g)  (em’/g) F&/nm sl AFL 1AL 2
HZSM-5 408.4 0.190 0.9 0.9 — —
HZSM-5@BMMs 510.8 0.399 2.7 09 22 53

WK 4 fiR , HZSM-5@BMMs L2 84
SMARTE 0.9, 2.2 F1 5.3 nm, #E—ESE T AL
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Fig. 5 NH;-TPD plots of HZSM-5@BMMs and HZSM-5
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Table 2 NH;-TPD results of HZSM-5@BMMs and HZSM-5

AL 55 R P o/ SRR IR ik / SR/
(mmol/g) (mmol/ g) (mmol/ g)
HZSM-5 0.536 0.347 0.883
HZSM-5@BMMs 0.328 0.245 0.573
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0.573 mmol/g, AL T HZSM-5, SMREMEAL T 2
39%, SRR FEMRZ) 29%, X EEEH T BMMs %
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Fig. 6 SEM images of HZSM-5@BMMs (a) and HZSM-5 (b)
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Fig. 7 TEM images of HZSM-5@BMMs
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Fig. 8 Selectivity of methanol and yield of hydrocarbons

versus time on stream over HZSM-5@BMMs,
HZ@COMS and HZSM-5
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Fig. 9 Yield of BTX versus time on stream over HZSM-
S5@BMMs, HZ@COMS and HZSM-5
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Table 3 Selectivity of hydrocarbons over HZSM-5@BMMs,
HZ@COMS and HZSM-5

PRI %
<C" B T° X" =C,” BTX Total
HZSM-5 52 1.7 73 237 621 327 100
HZ@COMS 189 14 78 296 423 388 100
HZSM-5@BMMs 7.3 1.3 182 31.1 421 50.6 100
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