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Influence Factors of Initial Internal Corrosion of Grey Cast Iron Pipes
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Abstract: Refer to the values specified in the Standards for Drinking Water Quality (GB 5749 —
20006) ,the influence of pH, DO, residual chlorine, temperature and NaCl concentration on the initial in-
ternal corrosion of the grey cast iron pipes were studied. The analyses on the corrosion mass, the corro-
sion rates and the sensitivity of the influence factors were carried out. The results showed that the corro-
sion mass and the corrosion rate increased with the increase of DO, residual chlorine, NaCl and tempera-
ture. A higher corrosion rate was observed in the acidic environment. During the corrosion process, pH
demonstrated a pattern that firstly increased, then decreased, and finally remained constant. The decay
of the corrosion rate was positively correlated to the decay of the residual chlorine and DO. The grey cor-
relation analysis method was utilized to analyze the significance of various factors on the corrosion
process, which in descending orders were DO > temperature > pH > NaCl > residual chlorine. The
effect of dissolved oxygen on corrosion was greatest, followed by the temperature, and the influence of re-

sidual chlorine was the least.
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Fig. 1 Influence of DO on corrosion of grey cast iron pipes
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Fig.2  Relationship between corrosion mass and initial
residual chlorine
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Tab. 1 Influence factors and corrosion rate of each sampling point
-2 B ke A/ W I B R/ A/ RAS IR/ iR/
(mg-m= 0| (mgem b | P g e | | (el
0.089 34 0.091 61 9.0 18.2 4.04
0.113 08 0.113 08 7.69 250 19.7 4.47
0.054 55 0.027 87 7.24 50 18.6 3.94
0.335 13 0.335 13 8.74 18.8 12.87
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-S4 b AR/ RIS JE ok %/ H ERig % v R/ a4
(mg-m”>-h") (mg-m”-h") P (mg-L") | (mg-L7") C (mg- L")
0.119 79 0.119 79 8.05 150 19.7 4.54
0.232 71 0.232 71 8.64 0.86 18.8 4.86
0.079 68 0.068 11 8.49 0.09 18.8 3.03
0.192 53 0.146 74 9.70 1.40 19.2 4.49
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No
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Tab.2  Correlation of various influence factors with average

corrosion rate after equalization

WiH | pHA | Wfefh | R B | WA
0.827 286|0.734 405 0.858 549|0. 882 381
0.805 779|0. 552 331 0.796 446|0.782 128
0.841 349/0.903 159 0.899 795/0.915 322
0.812 287/0. 855 912 0.765 764|0.785 430
0.771 178|0.913 724 0.726 841|0.757 520
0.732 338/|0.956 930 0.691 954/0.765 416

KK
0.815 478 0.662 417|0. 824 714|0. 907 545
0. 405 888 0.836 847|0.401 249/0.418 028
0.611 448 0.765 755|0.567 052|0.581 023
0.728 246 0.709 342/|0. 683 765|0. 653 622
0.955 207 0.896 851/0. 898 332|0. 808 769
0.909 530 0.974 453|0. 880 088|0.774 031

DI EE 0.790 74 | 0.742 38 [0.726 19 | 0.793 04 | 0.817 00

#3 MEKLEREERRSHAEHERENXEKE
Tab.3 Correlation of various influence factors with

instantaneous corrosion after equalization

WiH | pHA | WALy | RE B | WA
0.804 037|0.576 897 0.769 120(0. 818 784
0.765 961/0.554 304 0.732 885/0.792 518
0.775 0210.816 071 0.813 877/|0. 823 965
0.768 771|0.736 201 0.748 548|0.747 131
0.713 297|0.751 645 0.732 301|0.731 245
0.702 859/0.679 247 0.694 319/0. 698 914

KK
0.470 296 0.537 659/0. 462 266|0. 484 609
0.900 787 0.803 554/|0. 870 109|0. 926 167
0.886 785 0.752 248/0.963 601|0.913 739
0.632 182 0.901 894/0. 663 082|0. 669 839
0. 800 282 0.768 560/0. 831 720|0. 845 450
0.961 952 0.663 272|0.953 994|0. 992 905

DI EE| 0.788 32 |1 0.756 80 [0.739 61 [0.791 11 |0.804 18
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