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Kinetic Analysis of the Photocatalytic Degradation of Ethylene

In the context of scarce resources, food waste needs to be addressed
Ethylene (C,H,) - one of the main contributors to fresh produce spoilage in the

postharvest indust

over TiO, Thin Films in a Batch Reactor

ry

R.-E. Stroe (res@et.aau.dk), L.A. Rosendahl
Department of Energy Technology, Aalborg University, Aalborg, Denmark
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4

Its removal has the potential of prolonging the shelf life of fresh produce Hass Avocado
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Removal by photocatalytic oxidation over immobilized TiO, thin films 2% O, + 2.5% CO,

Reaction is kinetically studied in a batch reactor, for subsequent modeling

purposes

Employed reaction models: first-order and Langmuir-Hinshelwood (LH) kinetics.
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Proposed 5-step experimental methodology
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Both the first order reaction model and the LH model represent the
photodegradation of C,H, over TiO, thin films satisfactorily
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Modeling with LH kinetics requires the use of the Lambert W-
function, which is computationally heavy

Time, s 10% Tlm.e, s 10*
z =f7(ze?) = W(ze?)
) 10 | | IFirst olrder ralte Iawl _ 3 1078 Reactioln rate vsl. uv intelnsity - | .
| L | Low pollutant molar concentrations KopsC << 1 first-order
é 6 oo = - T y = 7.675€-05x - 2.66e-04 Kinetics
s_“5_ O R tiqn t i 2 _ . .
TR [T [ [ “l i disadvantage: k. and K, are treated as one, thus
R e T R 0 determining separate values becomes complicated
. <107 | . . LI-.I rate Ialw S: 2L
O - [ [ [ [ [ [
] I ey i s - | z ? Determined constants and prediction models = intrinsic
T u S I > et
| | | | | | | | o inear fit
411 12 13 14 15 16 17 18 19 20 3 4| 4|2 4|4 4I 4I 5I 52 r VS. C »
C,y PO 0o AR In}Llneardependence
UV I’ VS. IUV
DANISH o . S - -
| TECHNOLOGICAL D sqlhng group D - V = |. C O
Grant no. 5158-000007 - AARSTIDERNE P R O D U C T 5§
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