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Experimental.
Materials.
A dye, tetrakis(pentafluorophenyl)porphyrinato platinum (PtTFPP), was purchased from Frontier Scientific and used as received. Poly(1-trimethylsilyl-1-propyne) (pTMSP) was synthesized according to the literature (K. Nagai, T. Masuda, T. Nakagawa, B.D. Freeman and I. Pinnau, Prog. Polym. Sci., 2001, 26, 721.). A typical procedure is as follows. 1-Trimethylsilyl-1-propyne (3.2 mL, 21.4 mmol) was added to a solution of TaCl5 (820 mg, 2.13 mmol) in 42.7 mL of dry toluene and the mixture was heated at 80 oC for 24 h under nitrogen. After cooling, the reaction mixture was dissolved in a minimum amount of toluene and poured into large excess of methanol. The crude product was collected by filtration and washed with methanol. The powder was redissolved in a minimum amount of toluene and was reprecipitated from methanol. The powder was redissolved in a minimum amount of toluene again and was treated in an ultracentrifuge (24,000 rpm, 60 min). Supernatant liquid was collected by decantation and was reprecipitated from methanol. The precipitated powder was dried under reduced pressure to give an opal powder. Yield 91% (2.21 g); Mw 8.1 × 105 (Mw/Mn = 1.8); IR (KBr pellet, cm-1) 1561 (νC=C), 1240 (δSi-C-H), 823 (νSi-C-H); 1H-NMR (δ, CDCl3, ppm) 1.9 - 1.7 (br, 3 H, Me), 0.15 - 0.08 (br, 9 H, TMS).
Dye film coating.
A toluene solution of PtTFPP and pTMSP was spray-coated onto the oxygen channel of the separator at room temperature to form a dye film with the thickness of 2 μm with 10 wt% of PtTFPP.
DMFC operation.
Operation was carried out without temperature control. The flow rate of methanol was 4.7 mL min-1. Air was supplied passively to the cell. As described in the manuscript, fully humidified gas was supplied at the calibration curve measurements and the water vapor pressure was substracted in order to eliminate the effect of water permeating from the anode through the membrane.
Data acquisition and analysis
In order to reduce the stray-light, reflecting materials of the cell were covered in black, and the laser light was irradiated in dark. Conversion from the emission to the oxygen partial pressure at 500 x 500 pixels was carried out by homemade programs.
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Fig. S1  Schematic diagram of the oxygen imaging system using a dye film.





Fig. S2  Emission intensities acquired for calibration curves at 12 points (a) and Stern-Volmer plots in (air + nitrogen) gas mixtures (b); The emission intensity, I, was measured for different oxygen partial pressures p(O2). Iref is the emission intensity at p(O2), or the oxygen partial pressure in air.





URL: �HYPERLINK "http://www.clean.yamanashi.ac.jp/MovieS1_DMFC.avi"��http://www.clean.yamanashi.ac.jp/MovieS1_DMFC.avi�








Movie S1.  Animation for the oxygen partial pressure during startup-shutdown cycles for a DMFC; cell temperature = room temperature; fuel = 10 wt% methanol; current density = 0, 40, and 80 mA cm-2.








