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• The photo-
mineralisation of MB 
was an early 
demonstration of the 
photocatalytic
capabilities of titania.  

M. Horio, Nihon Gakujutsu Kyokai Hokoku, 1937, 12, 204; R.W. Matthews, J. Chem. Soc. Faraday 
Trans. 1, 1989, 85, 1291.

Early work







Mechanism



• Demethylation appears to occur 
concurrently with MB decomposition

Zhang et al., J. Photochem. Photobiol. A: Chem., 2001, 140, 163.



Zhang et al., Solar Energy Mater. & Solar Cells, 2002, 73, 287.



Mass 
spectrometry 

study
(of main aromatic 

degradation 
products)

A. Houas et al., Appld. Catal. B: Environ., 2001, 31, 145.



Adsorption

For P25, pH = ? 

Kads = 3x104 M-1

R.W. Matthews, J. Chem. Soc. Faraday Trans. 1, 1989, 85, 1291.





A. Houas et al., Appld. Catal. B: Environ., 2001, 31, 145.



A. Houas et al., Appld. Catal. B: Environ., 2001, 31, 145.

Rate = k[MB][H+]-0.08



Titania films

A. Mills et al, Appld. Catal.B: Environ. 2009





ISO test:
under development

• ISO/CD 10678
Fine ceramics (advanced ceramics, 
advanced technical ceramics) --
Determination of photocatalytic activity 
of surfaces in aqueous medium by 
degradation of methylene blue 
Edition: 1 | Stage: 30.60 | TC206
ICS: 81.060.30

http://www.iso.org/iso/search.htm?qt=photocatalytic&sort=rel&type=simple&published=on



Early ISO proposal for MB test 
for films



NP0613 German new proposal

Revised proposal?



Testing ActivTM











Mills and Wang, Photochem. Photobiol. A: Chem. 1999, 127, 123.

So under acidic conditions….

O2 saturated solution





Good test for UV absorbing 
photocatalysts..



..but care needed when testing 
visible light photocatalysts

Yan et al, Chem. Phys. Letts., 2006, 429, 606.





An alternative MB test?

The common MB test is:
• time consuming (especially for slow films)
• lab-based (so not useful for work in the field)
• requires relatively expensive equipment  and 

technical support



Photocatalyst indicator ink





Activ film /RZ ink / UVA (12.4 mW cm-2)

t = 0                                                           1 min.                               

2  min.                           3 min.                   
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17 sMethylene blue 
(~pH 2)

56 s2,6-
dichloroindophenol

132 sResazurin

Half life (t 

½)
Dye

The observed photocatalyzed bleaching (in air) half-lives of 
the natural DCIP and RZ inks and an acid MB ink, deposited 
onto ActivTM; incident UV-A intensity 3 mW cm-2.



Conclusions
• MB is a long-standing popular test reagent 

in semiconductor photocatalysis
• Still much we don’t fully understand 

(destruction mechanism, adsorption)
• As a test – care must be exercised (pH, [O2] 

and visible light)
• MB ink test is fast and has promise, 

especially for in situ, rapid screening


