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Fig. 1 The scheme of densimeter (Accupycl340)
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Fig. 2 The SEM pictures of samples before and after
measuring with pressure of 134.5 kPa: ( a) before

measuring and (b) after measuring
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Fig. 3 The relationship between the measuring pressure

and the closed cell content of foams
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Fig. 4 The relationship between the measuring pressure

and time
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Fig. 5 SEM images of samples before and after
measuring with pressure of 31 kPa: (a) before

measuring and (b) after measuring
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Fig. 6 SEM images of the phenolic foams with different microstructures: (a) closed cell content 9.32% , (b) closed cell content 6. 97 %

and (c¢) closed cell content 93.7%
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Fig. 7 SEM images of phenolic foams with the high closed cell content and different inhomogenous microstructures:; (a) closed cell content

99.93% , analytic time 1.5 min; (b) closeds cell content 94.97%
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Fig. 8 SEM images of pinhole-shape opening cell phenolic foams with different inhomogenous microstructures: (a) closed cell content

9.93% , analytic time 4 min; (b) closed cell content 10.21% , analytic time 3 min
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Fig. 9 SEM images of rupture shape opening cell phenolic foams with different inhomogenous microstructures: (a) closed cell content

7.81% , analytic time 5 min; (b) closed cell content 8.31% , analytic time 6 min
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Fig. 10 SEM images of fresh samples before and after post-processing (a) beforepost-processing ( closed cell content is 65.99% , the

analytic time is 7 min. ) and (b) after post-processing ( closed cell content is 77.99% ,the analytic time is 4 min. )
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Fig. 11
95.46%

SEM images of samples stored for half year before and after post-processing: (a) beforepost-processing ( closed cell content is

the analytic time is 6 min. ) and (b) after post-processing ( closed cell content is 93.96% , the analytic time is 5 min. )
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STUDIES ON THE METHODS AND THE MAIN INFLUENCE FACTORS
FOR MEASURING THE CLOSED CELL CONTENT OF PHENOLIC FOAMS

Jing Lin, Juan Wang, Tong Zhao
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080 )

Abstract The methods of measuring the closed cell content of phenolic foams were studied by densimeter.
The system balance times were recorded under different pressures during the measuring processes, and the
structural changes were analysed after the measuring processes combined with scanning electron microscopy in
order to optimize the measuring pressure. The microstructure of different phenolic foams was characterized by
scanning electron microscopy and the relationship between the closed cell content and microstructure of
phenolic foams was further discussed. The samples after storing for different time periods underwent constant
temperature treatment, and the closed cell content and microstructure of samples before and after treatmeat
were compared and analyzed. The results demonstrated that the first prerequisite for obtaining the accurate
results was to optimize the measuring condition and pressure for measuring the closed cell content of phenolic
foams, the low closed cell content of phenolic foams was resulted from the flaw of foam microstructure (e. g.
pinhole and fissure) ,and the primary cause for the long measuring time due to the balance difficulty was the
inhomogeneous cells in the microstructure and different aftertreatment procedures.

Keywords Phenolic foam, Closed cell content, Microstructure, Scanning electron microscope ( SEM)



