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Application of Na/K modified ZSM-5 zeolite in direct catalytic synthesis of
light olefins from syngas
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Abstract:ZSM-5 carriers are modified by NaOH,KOH and KNO, solutions, respectively via ion-exchange.A series
of iron-based catalysts for synthesis of light olefins from syngas are then prepared by equal volume impregnation method
using modified ZSM-5 as carrier. The prepared catalysts are characterized by BET, SEM, XRD, TPR, etc. and their
catalytic performances are evaluated through a fixed bed reactor.The iron-based catalysts have been pre-reduced in a pure
hydrogen atmosphere for 4 h,and are then used to catalyze the conversion of syngas to light olefins at 7=325C ,P=1.5
MPa,GHSV=1,200 h™" and V(H,)/V(CO)= 2.The experimental results show that the pore size of the carrier becomes
larger after modification, which can accelerate the diffusion of feed gas in the catalyst and the product olefins can be
released in time to avoid secondary reaction to form an alkane.Both the conversion of CO and the selectivity of olefins are
improved.The conversion rate of syngas can be increased by 30%—40% due to the modification of ZSM-5 by alkali metal
compounds, and is strongly related to the activation and alkalinity of alkali ions.In addition, it is found that the catalytic
activity of the catalyst varies with the increase of KOH concentration. The best conversion of CO+H, and selectivity of
olefins can be obtained over the catalyst with ZSM-5 carrier that is modified by 0. 1 mol-L™" of KOH solution ,which are
81. 84% and 49. 67% ,respectively.
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