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Corrosion Properties of Phosphate Glass Filter under Different Environments
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Abstract: By applying a sample test method, phosphate glass filters were tested in the tropical ocean
environment of Wanning and the tropical rainforest environment of Xishuangbanna. Through observations
and statistical analyses of the corrosion rate, weight-loss variation, and surface morphology under the two
experimental environments, the corrosion characteristics of the filter under different environmental
conditions were studied. The test results showed that the corrosion law was the same for the filters in the
tropical rainforest and tropical ocean. However, the corrosion rate of the filter in the tropical ocean was
greater than that in the tropical rainforest. The corrosion rate of the filter without a film was higher than
that of the filter coated with MgF,. This study has introduced a method for improving the anti-corrosion

ability of filters.
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Table 1 The weather data of station

Average

Relative

Precipitation

Test site Rainfall/h Sunshine/h
temperature/C humidity(RH)/% /mm
Xishuangbanna 21.8 84 1713 136 1883
Wanning 24.6 86 1942 - 2154
2 WEuiA R Table 2 The medium data of station
Test site Sea-salt nucleus/ NH4" concentration/ The pollutant concentration in water
(mg-100cm™.d™%) (mg-100cm~.dh PH Cl/(mg-m? SO, %(mg-m?)

Xishuangbanna 0.0048 0.0926 6.30 - 626
Wanning 0.4453 0.0085 5.33 10980 7088

Feruk: @QF M (0 AW ©FE=AM: (d) HVUEE
Wanning: (a) The first cycle; (b) The second cycle; (c)The third cycle(d) The fourth cycle
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Xishuangbanna: (e) The first cycle; (f) The second cycle; (g)The third cycle (h) The fourth cycle
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Fig.1 The test results of filters without film in Xishuangbanna and Wanning
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Fig.2 The microscopic of filters with film after exposed six months in Xishuangbanna and Wanning
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Fig.3 The microscopic of filters without film after exposed eighteen months in Xishuangbanna and Wanning
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(c) Six months’ experiment in Xishuangbanna
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(d) Eighteen months” experiment in Xishuangbanna
Fig.4 The SEM of filters with film
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Fig.5 The XPS of filters precipitated
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Fig.7 The percentage analysis of quality loss for filter without film in Wanning and Xishuangbanna
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Table 3 The fitted curve of quality loss for filter without film in Wanning and Xishuangbanna

Experiment station

Fitting equation

A

n R?

Wanning
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Fig.8 The percentage analysis of quality loss for filter with film in Wanning and Xishuangbanna
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Table 4 The quality loss analysis of filter in different environments
Environment Fitting function p y c R
Tropical marine climate . 0.4014 27.3018 2 0.9958
S F(O)=p(1+ye™)
Tropical rainforest 0.5175 28,8922 2 0.9969
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