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ABSTRACT METHODOLOGY AND EXPERIMENTATION RESULTS
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Chemical conversion of syngas, a mixture of carbon monoxide (CO) and hydrogen - - _ : - :
(HZ) from biomass gasifi_catigngto !ong chain hydrocarbons and Ii(quid) fuels >t/hroggh Eelzzg:eg;r'selzl\leaorfo%szrilcrz?e)s Preparation Zs'lﬂofﬁﬂfh'}'lJ:fﬁ.firat'on Fe;O, Core Nanoparticles Preparation S'?efo?fﬁe:,!thiiigjdratlon . RO |
Fischer-Tropsch synthesis (FTS) iIs an e>_<ce||ent route for fuels from renewable . S Addcmﬂlmfm D in SQaOySéSZSM-S main feature peaks for Fe.O, and ZSM-5 were detected:
(2)inFe.0.@510,. ke for Fox nd nhorhame st e acered:
microreactors. ; FeCl,.4H,0+ Mixing with NaOH DI Water solution as FeCl,.4H O l (3) Fe,0,@Si0, also exhibits the peaks for iron, indicating the successful synthesis

l

The solution stirred in a polypropylene
bottle for 10 h (@ room temperature.

of desired phases.

CTAB (Cetyl Trimethyl Ammonium
Bromide) mix with DI Water and heat

In this work, synthesis of different core-shell catalysts for FTS is proposed. Core- FeCI3.6H20 solution at 100 ﬂC
shell nanostructures are nanoparticles encapsulated and protected by an outer shell that

(@ 63C . . ] ] ]
isolates the nanoparticles, prevents their migration and coalescence during the catalytic e N " : Mixture of KNO, l * All'the N, adsorption isotherms are Type 111 isotherm with hysteresis loop Type 3,
reactions. Iron, cobalt and ruthenium based catalysts are conventionally used in FTS. and the solation stiened 24 b @room NabiolHonat 2008 and NaOH 208 NaOH (Sodiom Hodroside Zuggtes?hng the adsOrptli:Otr;] of NtZ qnlth?rﬁatr?lyits O(.:Clljr N mulljllayetrr?. It might b?c
The suitable core-shell catalysts made up of Co, Fe and Ru will be synthesized and e emperature UE 10 the mesopores ot the materials. 1 ne nysteresis 100p contirms the presence o
ir efficiencies Wi - | - - Mixing with NaOH mesopores in the catalysts

their efficiencies will be compared with the results obtained from theoretical : Fe,0, I tll”” ” P y
calculations studies. The major focus of this work is to investigate the structural solution at room il @60h @ 100 C - A4 TEOS (Tetraethy] Orchoslicat | o
effects of core-shell morphology on the FTS performance. We have mainly focused on temperature p l Different size Fe,0, Variation of @70°C * The mesopores ensure the Improvement of_ dlf_fus!o_n of reactants and prodL_Jcts as

mixing or reaction l well as enhanced heat transfer, which is significant for exothermic Fischer-

Centrifugation at 4700 rpm for 40 min

the engineering of shell structures to create mesoscale porosity in the shells, to allow . _
nanoPartICIeS time After 2 Hours Fe,O, & Si0O, core-shell TrOpSCh reaCtIOnS

the diffusion of reactant species to the surface of the core, typically the catalytically e elen oot o
Dried at 95 °C overnight & Calcined 6 h ' '

active phase, where they can adsorb and react. @s50 C and washed with Ethanol _ . :
We have prepared various catalysts with core-shell structure, namely « Morphology obtained from SEM shows that the catalyst particles with core-shell

Fe,0,@ZSM-5, Fe,0,@Si0,, and Fe,0,@Si0,.These catalysts were characterized by C AT A LY ST C H A R A CT E R I Z AT I O N struct_ure haye nano scalg features. They either aggregate _in clusters (Fe30_4@_8i02),
a series of techniques including N, physisorption, XRD, SEM, and H,-TPR. The or exist as isolated particles (Fe;0,@ZSM-5, Fe;0;@S10,). The tiny size is the
expected phase was confirmed and the core-shell structure was observed. The effect of | basis of high reactivity for nano-sized catalysts.

outer shell type on the properties of the catalysts were also investigated. Herein, we XRD Analysis

prepared two types of iron-based core as the active component of the catalysts, _ |
hematite and magnetite, respectively, to study the effect of iron valence state and the B r Y TSTE " —— |
particle size of the core particles on their performance in FTS. In comparison with the 1000 | T — so0 | Fe,0,@si0,

core-shell composite’s mechanical mixture counterpart, the benefits of introducing the ol T | F l ' I l ' R E WO R K

core-shell structure can be revealed.
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. .. . .. : . O R R TR TR R T T U O diffusion efficiency and the catalyst performance in FTS.
Fischer-Tropsch synthesis is a catalyzed chemical reaction in which synthesis 3-theta (degreo) A (degrlie) o 2 theta (degreo Y yStP
- : : JU - BET Analysis
ﬁaz (syngas), ?r? qud mc? tsz ar}dthCO, 'S cc_)nvert_ecli t? gast(;ous, I.'fqu'?. and solid e * Investigate effect of iron valence state (Fe,O; ,Fe;O,) and the particle size of the
ydrocarbons. The feedstock of the syngas is mainly from the gasification process 1o . S . ! ros) T core phase on their performance in FTS.
of various solid carbonaceous resources like coal and biomass. Current catalysts % | S T /
used for FTS are COb-alt, Iron,- and ruthenium |Oaded on V-arlo-US supports. Cobalt- 21-2_ —m— Fe,0,-ZSM5 / g _ élz-_ A * Incorporate other active component, such as Co, Ni, and Ru, and promoters to
based catalysts are hlgh_ly_ active, but also_ sensitive to poisoning even vv_h_en trace ! ! S ¢ i e enhance the activity and modify the selectivity towards formation of various
5 08 u 5 . S .;.:.;

amount of sulfur-contaln_lng comppund Is present. _The reaction cqndlt_lons for : _/_/ i K il - hydrocarbons.
ruthenium catalysts are mild due to its considerable high activity. But its high price z " // 2 i s | "

. . . - - . . . § 0.4 ././. S Y S 6 . .
and limited resource hinder its industrial application. Iron-based catalysts are s 1 I &l P E L > 1 ',-// + Further development of dual core-shell nanocomposites could potentially show
attractive owing to its low price, abundant resources, tunable properties and ] m— B I combined advantages of both active components.
controllable selectivity toward various hydrocarbons. Various technologies have R TR YR U PE—— e e a6 s o w P ety

. . . . . . elative Pressure 0
been investigated to engineer the conventional iron-based catalyst for FTS to Relative Pressure (/P A el

promote the activities and manipulate the product distribution, including
modification of the support properties, employing favorable composites,
Introducing various promoters, and altering the activation methods, etc.

In this work, we synthesized iron-based catalysts with core-shell structure,
altering physical and chemical properties of the catalyst in nano scale, and
Investigated the novel material’s positive effect on the production of liquid

Fe,0,@SiO,
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