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Photoprobe is a unique device that uses high power xenon lamp to irradiate sample in the Drop-In-Sample-
Chamber (DISC) to introduce environmental degradation with the combination of programmable temperature 
ramp and reactant gas. The intensity of the UV light is up to 800 mW/mm2 of 260 – 400 nm, which shortens 
the testing time by an order of magnitude. 

Photoprobe

Wavelength Range 260 nm - 400 nm

Light Intensity 800 mW/mm2

Light Control 0-100% (1% Step)

UV Bulb Power 175 W

UV Bulb Lifetime >90% Peak Power in 1000 Hours

>80% Peak Power in 2000 Hours
Mount Requires Autosampler Module

Technical Specifications:

Photoprobe for Pyroprobe

Free Space Focusing
1. No optical fiber 
2. Precise focusing on the sample

Photoprobe
1. Plug and play module
2. Requires 6000 autosampler

Results and Discussions 
HDPE under UV irradiation in an air atmosphere at a 60°C set-
point produced triplicate peaks associated with random scission 
of the polymer backbone. Small amounts of aldehydes and al-
cohols are also identified, as shown in Figure 1.

Near UV light has enough energy to break most common chem-
ical bonds, such as the C-C bonds in the HDPE chain. Once 
this occurs, free radicals are formed, which can form hydrop-
eroxides (R-O-O·) when oxygen from the atmosphere, is add-
ed to the free radical. This radical grabs a hydrogen to form 
a hydroperoxide (R-O-O-H), which can decompose to form an 
alkoxy radical (R-O·). The alkoxy radical can stabilize by forming 
a double bond with beta scission, creating an aldehyde (R=O), 
or by abstracting a hydrogen to form an alcohol (R-OH)2. 

Figure 1. Photo Oxidative Degradation Products of HDPE.

Besides the traditional pyrolysis study, a 7-minute Evolved Gas 
Analysis (EGA) run was also completed to demonstrate a fast 
screening technique to differentiate the material that has been 
degraded by extended exposure to sun light. Figure 2 shows 
overlay of EGA runs between photo-oxidated HDPE and unal-
tered HDPE. A peak shift of 7°C  was observed.

Conclusions
In addition to analytical pyrolysis, the Photoprobe, the newest 
addition to the Pyroprobe, can perform online weathering stud-
ies with hours of time saved in the UV irradiation step.

Figure 2. EGA overlay of HDPE (blue), and irradiated HDPE 
(black).
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Photo oxidative degradation on HDPE after 30 
minutes of irradiation with the presence of air at 
25 mL/min 

Left: EGA comparison to non-irradiated HDPE
Right: TIC of photo oxidative degradation products


