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Study on corrosion mass loss of 316L austenitic stainless steel in fluorosilicic acid
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Abstract: To investigate the corrosion mass loss behavior of 316L austenitic stainless steel in fluorosilicic acid
(H,SiFs) medium, the effects of corrosion temperature (25 - 75 °C ), corrosion time (0.5 - 2.5 h), and
fluorosilicic acid mass fraction (5% - 30%) on material corrosion are studied using the weight loss method. The
results indicate that: Corrosion mass loss exhibites a positive correlation with increasing temperature,
fluorosilicic acid concentration, and exposure time. A maximum corrosion mass loss of 352 mg is recorded under
the conditions of fluorosilicic acid concentration of 30% , temperature of 75 °C, and corrosion time of 1 h. A
mathematically fitted corrosion kinetics model is successfully established, demonstrating good agreement with the
experimental data. These findings provide a theoretical basis for material selection in chemical processing

equipment and the formulation of corrosion protection strategies.
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Table 1 The chemical composition of 3161 austenitic

stainless steel %
w(C) w(Mn) w(P) w(Mo) w(S)
0.02 0.46 0.03 2.01 0.005
w(Si) w(Cr) w(Ni) w(N) w(Fe)
0.518 16.38 10.39 0.056 70.131
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Fig. 1 The effect of different time on corrosion mass loss of

316L austenitic stainless steel
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Fig. 2 The effect of temperatures on corrosion mass loss of

316L austenitic stainless steel
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Fig. 3 The effect of different fluorosilicic acid inital mass fraction

on corrosion mass loss of 316L austeuitic stainless steel
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Table 2 Fitting results
S WAEE BIHXIA(95%)
k 1.82x 107 [1.45x1072,2.19x107]
a 1.317 [1.25,1.38]
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0.874 [0.82,0.93]
v 0.0132 [0.011,0.045]
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Table 3 Parameter significance analysis
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Table 4 Engineering significance of the kinetic equation
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