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Optimization of Phosphating Process Conditions for Chemical Pipe
Connection Flange and Corrosion Resistance of Phosphating Film
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and Technology, Shijiazhuang 050091, China; 2. College of Science, Hebei University of Science and
Technology, Shijiazhuang 050018, China)

Abstract: The Q235 steel flange for chemical pipe connection was treated by phosphating in order to
improve its corrosion resistance, and the influence of zinc dihydrogen phosphate concentration, sodium
fluoride concentration, lanthanum nitrate concentration, phosphating solution temperature and phos-
phating time on CuSO, pitting time of phosphating film was investigated by orthogonal experiment. The
optimal phosphating process conditions obtained by range analysis were as follows: zinc dihydrogen
phosphate 60 g/L, sodium fluoride 2.5 g/L, lanthanum nitrate 40 mg/L, phosphating solution tempera-
ture 70 °C and phosphating time 15 min, and the optimal phosphating process conditions were applied
to the phosphating treatment of flange. The results showed that the phosphating film on the surface of
flange was dark gray, completely covered and has good compactness, the phase composition was
Zn,(PO,),4H,0 and Zn,Fe(PO,),-4H,0. The corrosion potential of phosphating film was about 70 mV
higher than that of Q235 steel matrix, and the corrosion current density was reduced by at least one or-

der of magnitude. This phosphating film can effectively block the corrosive medium and delay the corro-
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sion, so that the corrosion resistance of the flange after phosphating treatment was significantly im-

proved.

Keywords: phosphating process conditions; phosphating film; flange; corrosion resistance
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Tab.1 Orthogonal experimental factors and levels

K A B C D E
1 40 1.5 10 50 4
2 50 2.5 25 60 9
3 60 3.5 40 70 15
4 70 4.5 55 80 20
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Tab.2 Orthogonal experimental results

IR A B C D E Fouson
1 40 1.5 10 50 4 82
2 40 2.5 25 60 9 110
3 40 3.5 40 70 15 135
4 40 4.5 55 80 20 103
5 50 1.5 25 70 20 124
6 50 2.5 10 80 15 140
7 50 3.5 55 50 9 122
8 50 4.5 40 60 4 128
9 60 1.5 40 80 9 162
10 60 2.5 10 70 4 153
11 60 3.5 55 60 20 136
12 60 4.5 25 50 15 145
13 70 1.5 55 60 15 136
14 70 2.5 40 50 20 148
15 70 3.5 25 80 4 125
16 70 4.5 10 70 9 128
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Fig.1 Macromorphology of the flange before and after

phosphating treatment
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Fig.2 Micromorphology of phosphating film
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Fig.5 Corrosion potential and corrosion current density

obtained by analyzing the polarization curves
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Fig.6 Micromorphology of the flange after 24 h salt spray

corrosion
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Fig.7 Micromorphology of the flange after 48 h salt spray

corrosion
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