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Study on Effects of pH Value and Oxygen Scavenger on Corrosion Rate of Carbon Steel
in Softened Water Solution

CHEN Li-rong, KAN Wei-hai, JIANG Qing-hong, WANG Zhe

(College of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, China)

ABSTRACT : Objective To research the deoxidization capacity of deoxidants acetaldoxime and sodium hexametaphosphate in sof-
tened water and the effect of sodium hexametaphosphate and acetaldoxime and pH value on the corrosion inhibiting capacity of car-
bon steel targeting at the quality of heating softened water. Methods The deoxidizing test, the static coupon test and the rotary cou-
pon test were used to investigate the effects on corrosion rate of sodium hexametaphosphate and acetaldoxime, adjusting pH value
with sodium hydroxide and sodium carbonate and adjusting pH=11 after deoxidization for carbon steel. Results Under the condition
of doses of 160 mg/L acetaldoxime and sodium hexametaphosphate, the deoxidization rate was 45.68% and 71.83% , the corrosion
rate was 0. 1948 mm/a and 0. 0728 mm/a. The corrosion rate was 0. 0751 mm/a and 0. 0143 mm/a with sodium hydroxide and so-
dium carbonate adjusting pH to 11. And under the condition of pH=11 adjusted by doses of 120 mg/L acetaldoxime and sodium

hexametaphosphate, the corrosion rate was 0. 0885 mm/a and 0. 0365 mm/a, while the corrosion rate was 0. 1531 mm/a at a dose
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of 140 mg/L acetaldoxime, pH=11. Conclusion The deoxygenation rate by sodium hexametaphosphate was better than by acetal-

doxime, the corrosion rate of carbon steel decreased with addition of sodium hexametaphosphate, fluctuated with addition of acetal-

doxime when acetaldoxime was more than 120 mg/L, and decreased with the increasing of pH value.
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Tab.1 The quality of softened water
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MAH R/ (mmol/L) 0.21 <0.6
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WfR4E/ (mg- L) 7.0~9.0 <0.1
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Tab.2 The relationship between the amount of acetal-
doxime, sodium hexametaphosphate and the de-

oxidization rate
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160 4.4 45.68 2.0 71.83
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Fig. 1 The effect of deoxidant on inhibition rate and corrosion

rate of carbon steel
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Fig. 2 The relationship between pH value and corrosion rate for

carbon steel

MIEL 2 "] LAR Y, 7R JFURBR K AR, A
5 rR A AR A B ok AR A AN TR 20 1. 3644 ,1.2184
mm/a, TE5 BN ER 2200 [ 10% P, 107 H B IR 61 98]
BALK B pH A HUH S AL SR A BRI Tk 3, A
IS AP R BRI B, I i R B R BER pH (EY
SERAEZHT N, 25 pH E/NT 10 F 4 7 1 i

AR A AL BE /N, 43 N 1. 3644 mm/a Yl = 1. 0699
mm/a A1 1.2184 mm/a il & 1.0147 mm/a, ZMFR5>
R 21.69% F116.71% ;4 pH {E M 10 38 K3 11, )&
T FRAREAR K ;Y pH Ay 11 B, SB35 51154 0. 0751
mm/a F10.0143 mm/a; 24 pH {H KT 11 J5, &S
PRAREN I . RS pH AR R TR E
A 2 3BT LI 76 pH {E/N T 10 B B4R 1Y
JE ORI, T K A SR 2 Ak R 1 AU AE
IV o HCEREE el oAy 4 T ol VR AT LB DTTE )
FeA TR e T A T A S = ok
PN SO RN B MR 22, 5 5 HE R RS
ANEA AR R, R K o s A 4T DL gkl i3l
HE R 3R, AR R A A R AR A Rk Y SR B, A
WA B9 O S Pl R A . 24 pH(ER T 10 J5 , Hi
1) 6 ol SR I S RAAIG , L2 pH R 11 Bk i e L BE
Wa R, R T pH THE, DI 2 A i
FHSES , FLBHA 2 i st Ak BT, 122 0 b 7 A vk b
PR A BEARAIR , B A6 i 2 T BELASH S ol iy i — 20 &
A EE s MR ERSTY Y pH i — 2Tt
v, HOUH Bl AR BB AR MR I B MRS/ | BRI 24 pHL (K
T 11 )5, B pH A9 K, I8 R AR AR LR K
P UG RT D, Sl Ak R pH RS ) 4 S 1 U= T AT Y

2.4 HRMBREFEAT pH EXTERNE H=E

sEA

& 2 B0 LUE AN I SR AN S ik
B, AR K B pH B Z 11 B HE A B8 R )
FIE— AR, S 25351k 0. 0751,0. 0143
mm/a, RIEEFEF LI, ZBENGTE pH =11 B (R4
SRARMK, RILIF I T VN 1 S D03 1 R A 3k 4
JETE pH=11 B XIS il i gm0 56 R FH s
HE T B SRR e B e LBk R 0 v ok 7 1 ok B O
T, pH (EJETH 1 mol/L A9 & AL B EAT IR Y
RIGEEFAE 3 B,

JIE 3 BT A Y B S PR it B4k A A8 ok
SRBEE 25550 BN A LT B R A (H AR X AR Ak
Ak, CERBERNE N0 ~100 mg/L i, H 19 E
PR FEAAIG s SRR 120 mg/L B JE iR % A %
A5 A% 0. 0885 mm/a; NN H 140 me/L B, i ik
0. 1531 mm/a, S0 2 LY R A5 0 24 750 ) J
PhARIA S, A EEE B AN ULRRAE | 78 £ BE i 1) T
HVRE KT 100 mg/L B, HE 5 A 210 & A4 T 500k, 1
AR A SRR MR RE VR, NN B A



<112 - *® om AR

2015 4£ 07 H

= LN
—o- SEHUIR I ERAN

0 20 40 60 80 100 120 140 160
BhE /(mg - L)
13 BREGITE pH=11 B X6 1l 3 00 5 )
Fig. 3 The effect of deoxidant on corrosion rate of carbon steel at

pH=11
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Tab.3 The relationship between acetaldoxime, sodium hexametaphosphate and corrosion rate under

the condition of origin water and pH=11
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