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Abstract

The effect of the pH value and the content of dissolved oxygen on the corrosion of 20# carbon steel
in the deionized water at 100°C are studied by the weight-loss method. According to the test re-
sults, when the oxygen content is very high in the deionized water without deoxidization at 100°C,
the increase of the pH value is helpful to reduce the corrosion of 20# carbon steel. In the deionized
water slightly deoxidized or thoroughly deoxidized at 100°C, if the pH value is not high enough (e.g.
8.0 - 8.5), the corrosion of 20# carbon steel will be more serious, and only when the pH value is
high enough (e.g. 9.0 - 9.5) can the corrosion of 20# carbon steel be reduced. Besides, within the
oxygen content and the pH value range tested, the decrease of the oxygen content is helpful to re-
duce the corrosion of 20# carbon steel under the same pH value.
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Table 1. The effect of pH value on the corrosion of carbon steel in the deionized water (oxygen content = 6895 ug/L)

%=1 TBRE. 58756895 ng/L £AARERAMEMS pH ERNEER

%ﬁ/%/ pH <u§/'3in) REAY(mm?)  RIE(mg)  REEHEE(Q/(m*h))  BEE(uglL) TR R EE/ (gl (m?-h))
598 1.190 1293.7 9.0 0.8696 1441.87 0.0836
7.15 2.75 1124.1 6.9 0.7673 1658.07 0.0922

089 8.10 233 1261.3 6.9 0.6838 1508.67 0.0822
9.40 10.62 11635 45 0.4835 1198.27 0.0708

Table 2. The effect of pH value on the corrosion of carbon steel in the deionized water with oxygen content = 1250 ug/L

2. BE 4min, §EERH 1250 ug/L EERTRNEEMS pH BRI XFE

DD/

A& E/(ug/L) pH (us/em) RIAY(mm?)  RE/(mg) 2 JE iE B/ (g/(mP-h)) FEI(Ug/L)  TUBRIE O EE/ (9/(mP-h))
598 1.235 1141.3 15 0.1643 267.07 0.0176
733 2.84 1147.4 1.7 0.1852 537.47 0.0351
1250 854 217 1276.0 1.8 0.1763 880.93 0.0431
9.39 10.60 1151.1 1.0 0.1086 366.13 0.0199

Table 3. The effect of pH value on the corrosion of carbon steel in the deionized water with oxygen content = 75.9 ug/L

73 75.9 pg/L ZAFSRINAIE RS pH ERIXFR

3= 3. BR&E 14 min,

fa58

A E/(ug/L) pH DD/(uSlem) FREA(MM?) KE/(mg) REEHEE/(/(m*h) k& E/(ug/L)

DRI i/ (g/(m?-h))

6.02 1.327 1060.5 1.0 0.1179 164.20 0.0097
7.20 271 1108.5 11 0.1240 1073.40 0.0605
o9 8.17 2.88 1294.4 1.2 0.1159 540.07 0.0287
9.32 10.50 1050.5 0.9 0.1071 466.97 0.0278

Table 4. The effect of pH value on the corrosion of carbon steel in the deionized water with oxygen content = 6.8 pg/L

52 4. BRE 30 min, E§&EH 6.8 g/l EARRIRAEMS pH ERNEER

A& E/(ug/l) pH DD/(uS/cm) REFY(mm?) KHE/(mg) KRIEEEE/(g/(m>h) SR (ug/ll)  IBRIE ik EE (g/(mP-h))
6.02 1.23 1183.4 0.9 0.0951 501.37 0.0265
693  2.60 1204.8 1.0 0.1038 583.27 0.0303
o8 809 553 1273.0 13 0.1135 911.20 0.0447
920  11.78 1102.3 0.7 0.0794 380.87 0.0216
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Table 5. The effect of oxygen content on the corrosion of carbon steel in the deionized water with pH 6.0

75 pH{EX 6.0 ZANBRNKNBMEESEBHXER

oH gk DD/ R R 2K BB R I B TR JE i
l(ug/l)  (WS/cm) /(mm?) /(mg) I(gl(m?*h)) /(ug/L) I(g/(m-h))
6895 1.190 1293.7 9.0 0.8696 1441.87 0.0836
1250 1.235 11413 15 0.1643 267.07 0.0176
6.0
75.9 1.327 1060.5 1.0 0.1179 164.20 0.0097
6.8 1.23 1183.4 0.9 0.0951 501.37 0.0265

Table 6. The effect of oxygen content on the corrosion of carbon steel in the deionized water with pH 7.0

7 6.pH {EA 7.0 ZAMNHRNHNBMEESEBHXER

oH g DD/ EipA R 2K BB R I 7y TERJET e
l(ug/l)  (WS/cm) /(mm?) /(mg) I(gl(m?h)) /(ug/L) I(g/(m-h))
6895 2.75 11241 6.9 0.7673 1658.07 0.0922
1250 2.84 1147.4 17 0.1852 537.47 0.0351
7.0
75.9 271 1108.5 11 0.1240 1073.40 0.0605
6.8 2.60 1204.8 1.0 0.1038 583.27 0.0303

Table 7. The effect of oxygen content on the corrosion of carbon steel in the deionized water with pH 8.0~8.5

52 7. pH {84 8.0~8.5 FIENABMEE S ERNX R

o WaR  bol  &mBl KW o AL o W O
Mhgll)  (uslem) — Jmn)  /(mg) I(g/(m-h)) (g/L) Igl(r-h))
6895 2.33 1261.3 6.9 0.6838 1508.67 0.0822
1250 2.17 1276.0 1.8 0.1763 880.93 0.0431
8.0~8.5
75.9 2.88 1294.4 1.2 0.1159 540.07 0.0287
6.8 5.53 1273.0 13 0.1135 911.20 0.0447

Table 8. The effect of oxygen content on the corrosion of carbon steel in the deionized water with pH 9.0~9.5

5% 8. pH B4 9.0~9.5 BFIRINE MM E S S EMX R

oH g DD/ R R 2K BB R S5 B TERJET e
l(ug/l)  (WS/cm) /(mm?) /(mg) I(gl(m?*h)) /(ug/L) I(g/(m-h))
6895 10.62 11635 45 0.4835 1198.27 0.0708
1250 10.60 1151.1 1.0 0.1086 366.13 0.0199
9.0~95
75.9 10.50 1050.5 0.9 0.1071 466.97 0.0278
6.8 11.78 1102.3 07 0.0794 380.87 0.0216
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