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modifying the physicochemical features of the catalyst. Metal
Impregnation is one such modification under investigation.

Q: Why ZSM-57 RESULTS & DISCUSSION

e Methyl-anisole (m/z=122) oxygenate (red) yields. ZSM-5 had 50% HC selectivity.

Q: What are the implications?

CHARACTERIZATION Metal-added ZSM-5 catalysts show better deoxygenation activity and
catalyst stablility than unmodified ZSM-5. This suggests that the
35 1200 - . .
30 - N — 100 FIG. 5. Desorbed NH3 from fresh and spent samples. phy_S|CaI and Che_mlcal prc_)pertles O_f metal'_addec! ZSM-5 _are more
Ros 3 ble - Acid site retention and coke formation ideal for use In catalytic upgrading of biofuel intermediates.
T 20 T e post-VPU
%15 . Spent ZSM-5 %
§ ™ E 400 [ Catalyst Acid sites retained (%) Coke (wt%)
: 8 200 |- ZSM-5 41 10.0
. e O f NiZSMS 76 i8 FUTURE WORK
2 / 0 . 0 100 200 300 400 500 600 /5M-5 Ni/ZSM-5 PthSM{;E;taI?:;ESM—S Cof/ZSM-5 Ga/ZSM-5 Pt/ZSM 5 83 2 5
Photo: https://engineering.purdue.edu/~thomsonk/projects.html Temperature (QC) Fresh Samples 8 SpentSamples C /ZSI\/-l 5 92 64 Some ConSIderatlonS for fUture WOrk inCIUde:
u - : . 0 c . -
FIG. 2. Molecular structure of ZSM-5. FIG. 4. NH3-TPD profiles of fresh and spent ZSM-5. The peaks at ~280 "C and Co/ZSM-5 85 76 - Optl_m|2| ng CataIyStS_‘ duri ng Synth_95?|5’ o
ZSM-5 belonas to a class of silica-alumina catalvsts called zeolites 460 °C are due to NH3 desorption from weak and strong acid sites, respectively. crswe e 0 Which metal-to-aluminum molar ratio is optimizes performance?
. 9 . y ' ' = examining the effects of different operation parameters,
Zeolites are ideal because of their: rresh samples renessmrles | R R e How does varying upgrading temperature, residence time, and/or
" defined pore structure; Compared to metal-added ZSM-5, unmodified ZSM-5.. catalyst-to-feed ratio affect catalytic activity?
u h|gh aC|d|ty; and = = ... contains the least number of acid sites [Figure 5] _ _ _
. r d t I t t t rd rom t ED.IE =  Joses the most number of acid sites post-VPU u evaluat|ng the rOle Of mOdel COmpoundS on deaCUVaUOn.
Product SEICCHVILy toward aromatics, . . . : [Figure 5/ Table 2]. | Does our choice of model compound affect catalyst deactivation?
However, ZSM-5 Is unstable as a catalyst due to its rapid deactivation. 3 = ... experiences the most coke formation [Table 2].
g > = ... has the largest total pore volume [Figure 6].
= = ... loses the most micropore volume post-VPU [Figure 6].
RESEARCH QUESTIONS I I I I I Q: What are the implications? ACKNOWLEDGEMENTS
Can we improve deoxygenation activity and catalyst stability of : _ N |
. . Z5M-5  Ni/ZSM-5 Pt/ZSM-5 Cu/fZSM-5 CofZSM-5 Ga/ZSM-5  ZSM-5  NifZSM-5 Pt/ZSM-5 Cu/fZSM-5 CofZSM-5 Ga/ZSM-5 - ] ]
ZSM-5 through the addition of metals? _ Catalyst Addl.ng _metals t‘? ZSM-5 Crea_tes Inielhs | would like to thank my research advisor, Matthew Yung, for his invaluable
What effects does metal impregnation have on the catalytic = Mopores  Mooropoes acid sites and HIproess resistance mentorship and support. The following people were also instrumental to completing
activity and phygicochemica| pr()perties of ZSM-57 FIG. 6. Pore volume obtained via N,-sorption. The loss of pore volume between to coke formation. this work: Anne Sterace, Kellene McKinney, Steve Deutch, Matthew Sturgeon, and

fresh and spent samples can be attributed to coke filling the pores. Susan Habas. Thank you!




