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Corrosion of Steels in Aqueous Solution
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Fig.1 lllustration of electrochemical cell model for the corrosion
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Fig.2 lllustration of macro-cell model on the steel sheet covered
by water droplet. In the exact situation, the Fe?* dissolved is
further oxidized by O2 to FeOOH
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Fig.3 Schematic illustration of potential-current relation of a typical
steel electrode

| 221




A»25% Vol.17 (2012) No.4

o> A SRIZEIRRE T, OB LGOI TTY 2 —

N Ewm e 1Y — FEABRAHFE L Kb, TOFRMHET
WEDENMABEEMEERL T, FFEENTO
7 ) — B BHRAES BEIRICHE T 5. Fig3DETILK

T3, KRN (Corrosion potential (A)) WG HERETD 7
J — FVARREERL & JERCZRL RIS & 2 3R ILE R Tk E %,
F 7o, KEED» SBEENOERS &, WEEMZ, 7/ —F
WAL 1) — FIRFEFE & OO “0” & 7 % B
(Corrosion potential (B)) {Z#8)4 %, lRAHDRS Z &
T, EEERIP RO NELTHIENTES,

A5 ESETEERE

BRALEIE T & 2 BAGETCRO VA2 6 | RO
%‘ZEJ 3HBEERET D 5. BRI IUSIZEE 5§ 2 L

3. B AT TN E DT, 2O ORI, WD
1[5%’]’7‘//’(')1/ BRAT V¥ v LABRT 5. BRILE
KT vy bitihEhd, BEnF (Cmol™) %50
LRl | OBXALFERT V¥ v b 3Tk %,

pwi= pu®+ RTIna + nF da 9)

2T, p IR AR T v v v b, a3, fa

132 OLERE | DAET AHHADTEN TH 5. BRLFIB

DFifid. RIBDORIBRDEXL R T v ¥ v LOigEt & 4

KRDZNHRE LWL EL T BT 5, 21, G (1)
w5 2R, PSEIHILIT O E L 5,

ret (soln) + 2 e (metal) = po°re (metal) - (10)

I:ﬂFeZ*'O +RTIn are++ 2F (]550111] + [2 ,Lleo -

= /lFeO

2F (]5 metal]

(1/2F) (pre®*+RTIn
- (11)

(]Ssoln - (,UeO/F) =

dret— ML Feo)

(ZS metal —

fEf@%ﬂﬁz’( IFEENE A EMEISER T E 20D T, b
12 G meta & KRBAERRIIED AZFEMRDEN fpr sup) & DFET
%-Efmi‘?ﬁﬂi EhTnd,

Gmett — greonp = — (1/2F) (purd — pret?) —
(RT/2F) In (ape+) ! (12)
(12) Rix Nernst DRIZFHE Y 5., MG (1) ~(8) (ZBIL.

FIRRZ BT & 4T\, SALEFREOIZUE LR TV v v L DE]
T — 2 ERAT B L BERIEOEMEBENDEE I NS, &

222 |

32

B.RIB B) & @, 6) & 6). (7)) & 8) i HEHRNIC
BELZEDTH 50, PHFEMNITFLNEDE LS,

TR I NS PN & KA pH DB L L TIXT
FCuli9 % & Pourbaix Diagram & U CHI 6 f1 5 AL —pH
X AT 5V, Figd lZfighic DWW CEHE =X %2R
T, ZZT, BREE LTO#A L v O R & REHEUET
10°mol dm™® (M) {ZL T\ %, 10-6M%%f§if“®iﬁﬁ§ciﬁr§
BELTEHTELZ LN TH B EDIETH 5, 1IEAEIC
BBt SEICS RO BN T BB IERIE L 2, 15']
1 kA R R L TP pH O RIEIRIZIR L 7=
Yt IRBCERL 2 D AL EICRIE (Fe*™ + 2e — Fe)
& CHT + 2e = Hy) D200 PHEh%, IRKENTH S
AL 2 D DRRAL,BEITROFHHFREMOMIZ< 2 Z &8
TREN D, EEMEMIZRD 5w, B — pHARIX
FEMERIZE DR,

BRI D 2 EEEMOENZHET 2 Z L, KLV
BHROpHEMET 2 Z L IIBEBITHI TN TE S, B
AL 5 I pHOMEME AL &, Z DROFEINEZE FOHE
N.—pH#EX 2 6 FPHI$ 5 Z L IZARET B %, Fig.3DEN
—7 7 — FESEFRBEGR O R TN OGEIR &
LT 22 THICE %, 1003, EMEREX 0 LA T b
D . Fig.4 DX TIEANRE (Immunity region) & IFIEH %
REIIS RIS 50 & 72, WEMERED O BRI A B 2 ORI
(Passive region) % T4 ELX 85 Z & CTEaEE %/
XL TBHZENRETH %, Figd DX TIE, ERIRIZH 5
KGR T O PEARER (AR (25 2 8k %P3 % 7-
ORI EEZMA TS, g E 3045
BBIOWHKpH % F1F % Z EAMEReIREA BT Z & 8]
HTH5,

Passive

Potential, E/ V vs. SHE

Corrosion

(HFe0;)

Immunity

| N IR R SN S
0 2 4 6 8 10

pH

1 1
12 14

Fig.4 Potential-pH diagram (the Pourbaix diagram) for the
corrosion of iron and direction to the corrosion protection
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Fig.5 Change of the potential-current relation by the addition of
Cr to steel. The transient peak current is decreased and
the peak potential is shifted to the negative direction by the
addition of Cr into steels

33

DK BERPTCOREE

B, KERRCOADEREE

KEBHBERERZ & 5 KEE TR BEC Ok I £r38EE o
S % i pH OBEB L LU C Fig. 6124, K&EREE FCit
pH3 LA ED55EEA & RO ARERH TlagkRimid Ko O
THbh T 5, ZOXVRIRIG (1) THEH L7z Fe* 4 4
ViE, AR RICIR(L XM FeOOH & U TIHBER L 75559
Tdh b, T T, hikpH LTI Fe? L U & O IR

M H BHDIZH U, Fed* OVAEMRE 3 IER 2K 72812 FeOOH
DB Z 5,
0: + 2H:0 + 4e — 40H~ - (6)

Fe?*+ (24n) H:O + — FeOOH - nH»0 + 3H*+ e
- (12)

pHBIJJ:ODEP‘I‘QE”Eiﬁ“C“ . 7/ — FIBRRIG E 255 7

— FIRIBEIE (6) DIEFEITLTH 0. € DM IZIEHEN
@(eﬁ@%@%ﬁ&@rﬁfﬁfﬁ ENTWBDT, SO
NZ DILHGEE TR E S &ﬂiﬁé h T3, Zhif. pH3 ~
10 DML pH EIR TS B 13 IFIT—E & 5 5, pH3LA T

Tld. 7/ — NEMEIS L% 5 1Y — FRIDDSKEFLE
RIBHZED % (RIS (7)o KIE (7) Tid, € OMEE RN
D7\ VREICK DRSNS 720, JEEEE 2 pH OB
Dl b I %, pHI0LL LD 7L A VITIEgkD 7 7 —
FIGPEARRER AN E < 255 72D IV AT & 2 il D
TEFCHRESITRERE L AE & | S R IR kA3 5.

7> BRCBIIHEVEDEE

Fig.6 DI R KT —E T d 555915 5557 )L 71 ) pH

Solution pH

Fig.6 Corrosion rate as a function of solution pH in aqueous solution
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Fig.7 Models for growth of the iron rust layer.
(A) The corrosion rate is determined by the diffusion oxygen
gas in a channel between the rust grains.
(B) The rate is determined by the perm-selective anion flow
of OH™ in a channel between the rust glains with fixed
positive charge
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Fig.8 A model of anionic ionic perm-selectivity of the rust layer.
The fixed positive charge on the rust particles induces a
selective transfer of negatively charged particles (anions)
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