Appendix C13  Corrosion in sulfuric acid

Table 1  Corrosion rate of carbon steel in sulfuric acid (mm, “year)

Acid Acid Acid flow rate (m,sec)
concentration | temperature 0 1 2 3 4~5 | 6~7 | 8~9 | 10~ >12
(%) (C) 12
99 <6 0.13 | 0.18 | 0.23 | 0.30 | 1.14 | 1.52 | 1.91 | 2.41 3.05
~ 6~25 0.30 | 0.36 | 0.43 | 0.51 | 1.656 | 2.16 | 2.79 | 3.56 4.32

100 26~39 1.27 | 1.40 | 1.52 | 1.78 | 6.86 | 9.14 | 11.4 | 14.7 18.3

40~60 254 | 3.81 | 508 | 7.62 | 2564 | 254 | 264 | 254 25.4

98 <6 0.10 | 0.15 | 0.20 | 0.25 | 0.89 | 1.14 | 1.52 | 1.91 2.29

6~25 0.13 | 0.25 | 0.38 | 0.51 | 2.03 | 2.79 | 3.56 | 4.57 5.59

26~39 0.38 | 0.64 | 1.02 | 1.62 | 7.37 | 991 | 12.5 | 16.3 19.8

40~60 1.02 | 2.03 | 3.05 | 6.35 | 264 | 25.4 | 254 | 254 25.4

95 <6 0.20 | 0.25 | 0.30 | 0.38 | 1.52 | 2.03 | 2.79 | 3.30 4.06

~ 6~25 0.38 | 0.51 | 0.64 | 1.02 | 4.32 | 5,59 | 6.86 | 8.89 10.9

97 26~39 064 | 1.02 | 1.52 | 2,54 | 12.7 | 16.5 | 20.8 | 25.4 25.4

40~60 1.27 | 2.54 | 5.08 | 12.7 | 2564 | 254 | 254 | 254 25.4

93 <6 0.25 | 0.38 | 0.51 | 0.64 | 3.05 | 4.06 | 5.08 | 6.60 8.38

~ 6~25 051 | 0.64 | 1.02 | 1.78 | 8.64 | 11.4 | 14.5 | 18.8 23.1

94 26~39 0.76 | 1.02 | 1.91 | 3.30 | 16.3 | 21.6 | 2564 | 254 25.4

40~60 1.52 | 3.05 | 6.35 | 15.2 | 264 | 25.4 | 264 | 254 25.4

90 <6 038 | 0.64 | 1.14 | 1.78 | 8.13 | 109 | 13.7 | 18.0 22.1

~ 6~25 0.64 | 1.02 | 2.03 | 3.06 | 17.8 | 23.9 | 264 | 254 25.4

92 26~39 0.89 | 1.52 | 254 | 5.08 | 239 | 254 | 2564 | 254 25.4

40~60 1.78 | 3.81 | 7.62 | 20.3 | 264 | 25.4 | 254 | 254 25.4

86 <6 0.51 | 0.76 | 1.27 | 2.03 | 9.65 | 12.7 | 16.0 | 20.6 25.4

~ 6~25 0.76 | 4.06 | 7.62 | 10.7 | 17.5 | 23.4 | 254 | 254 25.4

89 26~39 1.14 | 11.4 | 21.6 | 25.4 | 2564 | 25.4 | 254 | 254 25.4

40~60 203 | 254 | 2564 | 254 | 2564 | 254 | 254 | 254 25.4
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Table 2  Corrosion rate of carbon steel in sulfuric acid (mm, ~year)
Acid Acid Acid flow rate (m,sec)
concentration | temperature 0 1 2 3 4~5 | 6~7 | 8~9 | 10~ >12
(%) (C) 12
81 <6 0.51 | 0.64 | 0.89 | 1.14 | 5.33 | 7.11 | 889 | 11.7 14.5
~ 6~25 0.76 | 1.27 | 254 | 3.81 | 17.3 | 23.1 | 254 | 254 | 254
85 26~39 1.02 | 254 | 508 | 10.2 | 254 | 25.4 | 254 | 254 | 254
40~60 2.03 | 5.08 | 10.2 | 254 | 254 | 254 | 254 | 254 | 254
76 <6 0.38 | 0.51 | 0.51 | 0.64 | 2.79 | 3.81 | 4.83 | 6.35 | 7.62
~ 6~25 0.51 | 1.02 | 1.78 | 3.05 | 14.5 | 19.3 | 24.1 | 254 | 254
80 26~39 0.76 | 1.52 | 3.05 | 6.35 | 254 | 254 | 254 | 254 | 254
40~60 1.52 | 3.05 | 7.62 | 22.9 | 254 | 254 | 254 | 254 | 254
70 <6 0.25 | 0.38 | 0.51 | 0.64 | 3.30 | 4.32 | 5.59 7.11 8.89
~ 6~25 0.38 | 0.76 | 1.27 | 2.54 | 12,5 | 16.5 | 20.6 25.4 25.4
75 26~39 0.64 | 1.27 | 2.54 | 5.08 | 249 | 254 | 254 25.4 25.4
40~60 1.27 | 254 | 6.35 | 20.3 | 25.4 | 25.4 | 254 | 254 | 254
65 <6 0.51 | 0.76 | 1.02 | 1.52 | 7.11 | 9.40 | 11.7 | 17.5 18.8
~ 6~25 0.76 | 1.27 | 2.54 | 4.32 | 21.1 | 254 | 254 25.4 25.4
69 26~39 1.27 | 2564 | 457 | 7.62 | 254 | 25.4 | 254 | 254 | 254
40~60 2.54 | 5.08 | 10.2 | 254 | 254 | 254 | 254 | 254 | 254
60 <6 1.91 | 2.16 | 254 | 3.05 | 145 | 19.3 | 24.1 | 254 | 254
~ 6~25 3.05 | 432 | 6.35 | 10.2 | 254 | 254 | 254 | 254 | 254
64 26~39 5.08 | 7.62 | 15.2 | 229 | 254 | 254 | 254 | 254 | 254
40~60 12.7 | 19.1 | 25.4 | 25.4 | 254 | 254 | 254 | 254 | 254
Table 3  Corrosion rate of 304 stainless (mm, “year)
Acid =30C 31 ~ 50 C 51 ~ 70 C
concentration | 0~4m/s | 5~7m/s | >7m/s | 0~4m/s | 5~Tm/s | >Tm/s | 0~4m/s | 5~7m/s | >7 m/s
(%)
96~100 0.13 0.25 0.38 0.51 1.02 1.52 5.08 10.2 15.2
90~95 0.51 1.02 1.52 1.02 2.03 3.05 12.7 25.4 25.4
85~89 1.02 2.03 3.05 2.03 4.06 6.10 25.4 25.4 25.4
80~84 2.54 5.08 7.62 12.7 25.4 25.4 25.4 25.4 25.4
70~79 12.7 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
60~69 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
41~59 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
21~40 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
11~20 10.2 20.3 25.4 25.4 25.4 25.4 25.4 25.4 25.4
6~10 5.08 10.2 15.2 20.3 25.4 25.4 25.4 25.4 25.4
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Table 4  Corrosion rate of 304 stainless (mm, “year)
Acid =30C 31 ~ 50 C 51 ~ 70 C
concentration | 0~4m/s | 5~7m/s | >7Tm/s | 0~4m/s | 5~Tm/s | >Tm/s | 0~4m/s | 5~Tm/s | >7 m/s
(%)
96~100 0.13 0.25 0.38 0.38 0.76 1.14 2.54 5.08 7.62
90~95 0.25 0.51 0.76 0.76 1.52 2.29 10.2 20.3 25.4
85~89 0.51 1.02 1.52 1.27 2.54 1.27 20.3 25.4 25.4
80~84 1.27 2.54 3.81 10.2 20.3 25.4 25.4 25.4 25.4
70~179 7.62 15.2 22.9 25.4 25.4 25.4 25.4 25.4 25.4
60~69 15.2 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
41~59 22.9 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
21~40 5.08 10.2 15.2 25.4 25.4 25.4 25.4 25.4 25.4
11~20 0.76 1.52 2.29 1.52 3.05 4.57 5.08 10.2 15.2
6~10 0.25 0.51 0.76 0.76 1.52 2.29 2.03 4.06 6.10
2~5 0.13 0.25 0.38 0.51 1.02 1.52 1.02 2.03 3.05
<2 0.13 0.25 0.38 0.13 0.25 0.38 0.25 0.51 0.76
Table 5 Corrosion rate of Alloy 20 (mm, ~year)
) =38C 39 ~ 65 C 66 ~ 80 C 81 ~ 101 C
Acid ) 0~6|7~10| >10|0~6| 7~ | >10 |0~6| 7~ | >10 | 0~6| 7~ | >10
concentration
%) 10 10 10
m/s | m/s | m/s | m/s | m/s m/s | m/s | m/s m/s | m/s | m/s m/s
96~100 0.05 | 0.10 | 0.15 | 0.13 | 0.25 | 0.38 | 0.38 | 0.76 | 1.14 | 1.02 | 2.03 | 3.05
90~95 0.08 | 0.15 | 0.23 | 0.25 | 0.51 | 0.76 | 0.64 | 1.27 | 1.91 | 1.27 | 2.54 | 3.81
80~89 0.08 | 0.15 | 0.23 | 0.25 | 0.51 | 0.76 | 0.76 | 1.52 | 2.29 | 1.52 | 3.05 | 4.57
61~79 0.08 | 0.15 | 0.23 | 0.38 | 0.76 | 1.14 | 1.27 | 2.54 | 3.81 | 2.564 | 5.08 | 7.62
51~60 0.08 | 0.15 | 0.23 | 0.25 | 0.51 | 0.76 | 0.76 | 1.52 | 2.29 | 1.52 | 3.05 | 4.57
41~50 0.08 | 0.15 | 0.23 | 0.25| 0.51 | 0.76 | 0.76 | 1.52 | 2.29 | 1.27 | 2.54 | 3.81
31~40 0.08 | 0.15 | 0.23 | 0.25 | 0.51 | 0.76 | 0.64 | 1.27 | 1.91 | 1.02 | 2.03 | 3.05
21~30 0.05 | 0.10 | 0.15 | 0.13 | 0.25 | 0.38 | 0.51 | 1.02 | 1.52 | 1.02 | 2.03 | 3.05
11~20 0.05 | 0.10 | 0.15 | 0.13 | 0.25 | 0.38 | 0.51 | 1.02 | 1.52 | 0.89 | 1.78 | 2.67
6~10 0.05 | 0.10 | 0.15 | 0.08 | 0.15 | 0.23 | 0.13 | 0.25 | 0.38 | 0.64 | 1.27 | 1.91
=5 0.05 | 0.10 | 0.15 | 0.08 | 0.15 | 0.23 | 0.08 | 0.15 | 0.23 | 0.51 | 1.02 | 1.52
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Table 6 Corrosion rate of Aly C-276 (mm, year)

Acid <52C 53 ~ 65 C 66 ~ 79 C 80 ~ 95 C
cl
) 0~ | 7~10| >10 | 0~6 | 7~ >10 | 0~6 | 7~ >10 | 0~6 | T~ >10
concentration
6 10 10 10
(%)
m/s m/s m/s | m/s m/s m/s m/s m/s m/s m/s m/s m/s
96~100 0.08] 0.15 | 0.23]0.10| 0.20 | 0.30 | 0.13 | 0.25 | 0.38 | 0.51 | 1.02 | 1.52
90~95 0.10| 0.20 | 0.30 | 0.13| 0.25 | 0.38 | 0.51 | 1.02 | 1.52 | 1.27 | 2.54 | 3.81
81~89 0.13] 0.25 | 0.38]0.25| 051 | 0.76 | 0.51 | 1.02 | 1.52 | 1.52 | 3.05 | 4.57
71~80 0.13] 0.25 | 0.38]0.25| 051 | 0.76 | 0.51 | 1.02 | 1.52 | 1.27 | 2.54 | 3.81
41~170 0.13] 0.25 | 0.38]0.25| 051 | 0.76 | 0.38 | 0.76 | 1.14 | 1.02 | 2.03 | 3.05
11~40 0.10| 0.20 | 0.30 | 0.13| 0.25 | 0.38 | 0.38 | 0.76 | 1.14 | 1.02 | 2.03 | 3.05
6~10 0.10| 0.20 [ 0.30 | 0.13| 0.25 | 0.38 | 0.25 | 0.51 | 0.76 | 0.76 | 1.52 | 2.29
=5 0.08] 0.15 | 0.23]0.10| 0.20 | 0.30 | 0.13 | 0.25 | 0.38 | 0.38 | 0.76 | 1.14
Table 7 Corrosion rate of Alloy B (mm,“year)
Acid <52C 53 ~ 65 C 66 ~ 79 C 80 ~ 95 C
cl
) o~ | 7~ > o~ | 7~ | >10|0~6| 7~ | >10|0~6| 7~ | >10
concentration
6 10 10 6 10 10
(%)
m/s | m/s | m/s m/s | m/s | m/s | m/s | m/s | m/s | m/s | m/s | m/s
50~100 0.05| 0.10 | 0.15 0.08 1 0.15] 0.23 | 0.10| 0.20 | 0.30 | 0.13 | 0.25 | 0.38
40~49 0.08 | 0.15 | 0.23 0.10 | 0.20 | 0.30 | 0.10 | 0.20 | 0.30 | 0.13 | 0.25 | 0.38
26~39 0.10 | 0.20 | 0.30 0.13]0.25]0.38|0.13| 0.25 | 0.38 | 0.13 | 0.25 | 0.38
=25 0.13 ] 0.25 | 0.38 0.25]10.51]0.76|025|0.51|0.76 | 0.25| 0.51 | 0.76

T a) BLAIDFEEWG 25 ppm TH)T 5 L EAEE L L2 ET 2,
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