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The low return on investment for bioethanol fuel has led to its transformation to more
valuable chemicals such as ethylene or butanol. While acid sites are required for
ethylene production, the protonic titanates typically possess low thermal stability (< 100
oC). On the other hand, titanate-based catalysts with basic sites for butanol production
have not been reported. In this work, cesium lepidocrocite titanate microcrystals Cs,Tis.
M,0, (x = 0.67, 0.70; M = [, Zn) were prepared and tested for ethanol conversion at
380 °C. These catalysts were characterized regarding the long range- and local-
structure, thermal stability, morphology, elemental compositional distribution, and acidic-
basic properties. Relevant materials such as protonic lepidocrocite titanate, anatase-type
TiO,, zeolite HZSM-5 and MgO were also compared. The observed ethylene clearly
indicates the active acid sites, while butanol (which requires the basic sites) was
minimally produced. Therefore, cesium lepidocrocite titanates explored herein are the
rare examples of acidic cesium-containing material. The low ethanol conversion can be
increased by ball milling, which decreases the particle sizes and therefore increases a
surface area. Moreover, these titanates were structurally stable in a harsh environment

at least up to 800 °C under dry NH;, and 380 °C under the mixture of ethanol feed and

water by-product. This temperature range is significantly higher than that at 100 °c
normally employed for protonic titanate, opening up a possibility in other higher-

temperature applications catalyzed by acid sites.

Keywords: bioethanol, ethylene, lepidocrocite titanate, acid strength and acidity



Unanga

#a18LaslaIN1T: MRG6080004

Falasems: MINAALENAURTaTINIUBAIINLENIUDRTINNIRULANTALLRVDI
@i balas oy lnniun

Investigator: NAWR LWRBIUUY, Inenapw lumnaluladnizaaNndaaanszls, aatin
inaluladwszaaundndrgunmananszaiy

dluaa: tosapol.ma@kmitl.ac.th

STUZLIRIANBBAITIVY: 3 LUBYW 2560 D9 2 Q8RN 2562

Na@auLmu@'hmﬂmiammﬁawﬁmﬁmw§oLamuaa°ﬁamw VL@Tﬁ']"Lthjmsﬁﬂm k)

a ad Ada & ' ad A A a ad o ° \
LllaﬂuLﬁua’liLﬂ&lﬂ%ﬂ&li’]ﬂ’]éﬁd‘ﬂummaﬂau‘wiall’s"n’maa NMIINNALDNAWABDINTITATLLA U

38 ud nnunidldseendnianuadssneanusendr taunin 100 °c) lune
naunuas lidngawnganuassdfison lnniunidduniang dusumandadan-
waa  wdsilalasounanizatlulaswasvasdiFouailalaslioninniun Cs,Tiy.
M0, (x = 0.67, 0.70; M = O, Zn) usznagaunsitfouianiuaan 380 °C @39
Ujisouwaitlasunstgaiansaenilessivluszozinauwszszozlng anwaiiosmng
AMuTau FUgIU MINTENLAIIRIAUNAUTG wazaNLanIe-lua  Jaqiiiuades
wu nunidlyseew Inniiisylesenloduuuwing Glalad zsSM-5 wazuuniiidoy
28N L& LATLNINARDLLTUN Y lefaungnanInuLEadliiAutalniduniinia
dlﬁ d! v o 1 a &J =) v L5 Qq// A A )
Twynenfmues(@dasmadunsiumnnuiaduludianavies dsiudifouaflalas
A o o g o | A Y o daa a
lorvilnnuungslasumssmalunutt  dudetiimldnnvesizgnifidoauazidu
) { i, & A X ) o A
nia  wuhmadaswemuesidmiuaraininldlasnisuadesdiognuas Gaawa

mql,mﬂaaLLam”mfuﬁaLﬁuﬁuﬁﬁaﬁu wananit lnmunmaninadssnislaseairsli
ammn@ﬁauﬁ;mmﬁa ﬁ'qquﬁvlsjﬁayniq 800 °Cc meldfmouanlufiefuns wasls
wounin 380 °C muldvasnanvasiemuaaiiidumseiduuazinfiinndasmsiwaos
& r9gumaiiigsiuatnafividniamnad 100 °c Adnldmwirlululnmundd

Tivaau LLaz"L@TLfl@Iaﬂﬁaiuﬂﬁiﬂszqﬂ@?‘l‘fﬁuﬁﬁaomw‘hmeﬂmLLazﬁqmﬁQﬁga

AR LAMUARTINN, Lafian, LaRlalas bl NN, AULTIUBINIALAZA

1Wunse



