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ABSTRACT 

MEH-PPV is of interest due to its potential as the active element in 
electroluminescent devices. We have studied one class of degradation in MEH- 
PPV using photoluminescence (PL). 
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1. INTRODUCTION 

MEH-PPV, which normally has a reddish color, is well known to show 
photobleaching problems. The photobleaching can be greatly accelerated by 
exposure to laser light while in air. For example, shining 457 nm light of relatively 
low intensity (0.06 W/cm2) on the MEH-PPV causes the photoluminescence to 
decrease by a factor of two within a few seconds of exposure, and to show a nearly 
complete bleaching of the material within 30 minutes. The degradation rate is 
strongly influenced by laser power, sample thickness, oxygen exposure during 
preparation and spinning, as well as the oxygen environment during the 
measurement. The photobleach is indicative of one class of degradation 
mechanisms limiting the usefulness of PPV based polymers in electroluminescent 
devices. 1-3 

MEH-PPV which was spin coated in a nitrogen environment and measured in 
vacuum showed no measurable photo-chemical degradation for measuring times of 
up to several hours. A dramatic decrease in PL intensity was observed, however, in 
the presence of oxygen, as well as in samples spin coated in air, but measured in 
vacuum. We present data on the PL of MEH-PPV, as a function of oxygen 
concentration. 



2. EXPERIMENTAL 

Samples of MEH-PPV were spun cast onto glass slides both in air and in a dry 
nitrogen environment. Films of different thicknesses were prepared, as well as films 
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Figure 1 - Decay of the PL peak vs. time. 

from batches of MEH-PPV prepared by different chemical routes. The 
photoluminescence (PL) was measured in a controlled environment. The samples 
were illuminated by 457 nm light from an Ar ion laser, and the luminescence 
collected with a standard optical setup using a linear diode array. The different 
oxygen contents were achieved by flowing mixtures of 02/N2 in the proper 
proportions. 

3. RESULTS 

Figure 1 shows the results from photo-degradation runs up to 300 seconds on 
a MEH-PPV sample spun cast under nitrogen. Each point show the value of the 
maximum in the photoluminescence, and represents a complete PL spectra. The 
data was generated by looking at a fresh spot on the sample for every different 
oxygen content. When the sample is measured in vacuum, the PL is found to be 
constant on this time scale, while significant degradation is seen even at oxygen 



concentration of 0.1%. The curve labeled 99.99% N2 was measured in standard 
research grade nitrogen, and was plotted in the figure by assigning an oxygen 
content of 0.01%. 
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Figure 2 - Decay rate vs. oxygen content 

The curves in Figure 1 were fit to the form y = b - aln(x). Figure 2 shows the 
results of plotting the rate parameter a vs. the log of the oxygen content. The 
resultant straight line is indicative of the presence of a photo-induced diffusion 
mechanism. Similar results were obtained for different laser powers, with different 
slopes of decay rate vs. log(oxygen content) being obtained. A complete description 
of our results as a function of oxygen content, laser power, laser wavelength, film 
thickness and temperature will be published separately. 

4. CONCLUSIONS 

MEH-PPV has been shown to be very stable under laser illumination if spun 
cast in a nitrogen environment, and measured in vacuum. The observed 
degradation increases with increasing oxygen content, and is consistent with the 
shortening of the effective conjugation length due to photo-induced chemistry.4-5 
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