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Fenton chemistry
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Light enhance Fenton rates And by iron oxide bandgap illumination
via photo-induced LMCT In the case of heterogeneous photo-Fenton
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Why Heterogeneous photo-Fenton
processes could be advantageous ?

mmmm) Process operational at a broad pH range, no initial and final pH
adjustment required.
mmmm) Dissolve iron concentration is minimised, a separation of catalyst

avoidable.
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Innovative preparation strategy

mmmm) Transparent polymer films substrate (PVF, PE, PET)
mmmm) Application of surface functionalization : TiO, photocatalysis

=) |ron oxide coating (Forced hydrolysis FeCl,)

Surface functionalization Iron oxide coating

Polymer

\ Oxygen ‘\

functionalities

Iron oxide

mmmm) Characterization methods: X-ray photoelectron spectroscopy (XPS), UV-
visible spectrophotometry, scanning electron microscopy (SEM)
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TIO, photocatalytic surface
functionalization-deposition method (PSFD)
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Iron oxide coating and activation

Iron oxide|

H,O,+Light I I I
222 LIt Iron and Titanium oxide

+Pollutant | :
P — coated functionalized polymer

- Inorganic | | films (1CP) showing synergistic
salts activity

Functionalized |

Maczille et al. Applied catalysis B (2009)
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Laboratory scale Set up

Vtotal = 110m|; Virradiated =25mL

A = 75cm? Natural pH

photocatalyst

Solar simulation
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Nalidixic acid degradation Laboratory scale

» Initial “natural” pH 6
» H,0, approx. 100mg/l
» Average over 5 runs exp. error = 3%

o o
D

[DOC], [NAL] (mg/L)
Dissolved iron (mg/L)

60 120 180 240 60 120 180
Time (min) Time (min)




Neptune and Innowatech End User Conference

January 27th 2010, Congress centre Het Pand Onderbergen, Gent, Belgium SIXTH FRAMEWORK

'llnrech .

Innow

Nalidixic acid degradation : long-term
stability
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25 ml photoreactor,
total volume 110 mL

Nalidixic acid (NAL)
40 mg/L, initial pH 6

and
of NaCl 5g/L

Solar simulator

H,O, approx. 100mg/I

Average over 5 runs
Exp. error = 3%
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Pilot scale photo-reactor

PHOTO DIODE

Incident radiation F I oW r at s :
- 4.5L/min -

—

Vt =8.5L; Vi=1.83L; Vd=6.67L |

- |

photocatalytic reactor reflecting surface
(Pyrex glass tube) (electropolished aluminiun)
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Nalidixic acid degradation: scale up

[H,O,] = 100 mg/L
Reaction pH :7

Dissolved iron concentration
<0.2 mg/L

11 lumination
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Conclusions

A innovative way to prepare supported photocatalysts on polymer
films was proposed (TiO, PSFD+ FeCl; hydrolysis)

*Photocalyst films were efficient to degrade nalidixic acid at
controlled neutral pH and low iron leaching was observed

*The presence of salt was not detrimental for the process
*The materials showed good long term stability (>150 hour)

*The application of the new material to pilot scale solar photo-
reactor was successful.
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Perspectives
E.Coli Inactivation in PET bottle reactors

Photocatalyst H,O, K,ps (Min-t)  Dark Contral
(mM) THso.
a Lightonly - 0.024 £0.004 e
b Fe3* (0.6 mg/L) 0.3 0.053 +0.008 E
¢ PET,"0%PC-Fe-oxide 0.3 0.060 +0.004

-

30 60 90 120 180 240
t [mid

» Initial “natural” pH 6

» E.Coli K12, 10% CFU/mL
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Synergistic action

H,0, UV Light H,0, Visible light ~ oxidation

OH* +OH- OH* +OH-
oxidation

Fe(Ill) d

Iron oxide Iron oxide

Polyvinyl Fluoride (ii) Polyvinyl Fluoride
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