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Table 1~ Structure and parameters of solar photothermic films used in this experiments

ERT JLiA WA= W= WS LL/ RS L
1# A1 0.35 mm Cr—O—N 180 nm Sn0O, 50 nm 0.95/0.05
2# A10.34 mm Cr—N 40 nm SisNs 60 nm/40 nm 0.94/0.04
3# A10.30 mm Cr—N 100 nm Si0, 40 nm 0.96/0.06
44 A1 0.42 mm Cr—O0 50 nm/Cr—N 60 nm Si0, 50 nm 0.94/0.05
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Table 2 Changes in absorption and emission of the samples after initial heat treatment

FEf a (WhR) a () Aa &0 (FIUR) & () Ae PC
1# 0.95+0.001 0.92+0.001 -0.03 0.05+£0.001 0.07+0.002 0.02+0.001 0.04
2# 0.94+0.002 0.96+0.001 0.02 0.04+0.002 0.05+0.001 0.01+0.001 O.;)l
3# 0.96+0.001 0.95+0.001 -0.01 0.06+0.002 0.07+0.001 0.01+0.001 0.02
44 0.94+0.001 0.91+0.002 -0.03 0.05+0.001 0.06+0.001 0.01+0.002 0.04
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Table 3 Changes in absorption and emission of the samples after final heat treatment

FE i a (F1R) a () Aa &0 FIIH) & (FEUR) Ae PC
1# 0.95+0.001 0.90+0.001 -0.05 0.05+0.001 0.07+0.002 0.02+0.001 0.06
24# 0.94+0.001 0.95+0.002 -0.01 0.04+0.001 0.06+0.001 0.02+0.001 0.02
3# 0.96+0.001 0.93+0.001 -0.03 0.06+0.002 0.07+0.002 0.01+0.002 0.02
44 0.94+0.001 0.90+0.001 -0.04 0.05+0.002 0.06+0.001 0.01+0.001 0.05
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Fig. 1 Surface morphology and cross-sectional of Sample 1# .44#
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Fig. 2 The comparison of XRD patterns of the samples

before and after annealing at 278 °C for 600 h
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THE STUDY OF THERMAL STABILITY AND MICROSTRUCTURE
ANALYSIS OF SOLAR THERMAL FIIMS

Zhang Ke, Du Miao, Hao Lei, Mi Jing, Meng Jianping, Lang Yufan
(Department of Energy Material & Technology , General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: The thermal stability and temperature-induced degradation mechanisms of different solar thermal films were
studied and analzsed in this work. The initial tests were annealed at 278 °C for 36,75, 150,300 and 600 h, respectively.
Final annealed is at 308 “C for 342 h. The optical properties of the film is analzsed by UV/VIS/NIR spectrophotometer,
microstructure, composition analzsed by FESEM, EDS, XRD. The results showed that the main mechanism are diffusion
and oxidation, as well as micro-structure,, micro-cracks and pores play an important role in the aging process.

Keywords: solar thermal film; thermal stability; failure mechanism; micro structural changes



