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Elucidation of corrosion mechanism of steel in severe chloride environment by
artificial synthesized rusts and development of high corrosion resistant steels
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This study was aim to elucidate the corrosion mechanism of steels in severe
chloride environment by artificial synthesized rusts and to develop the high corrosion resistant
steels without using rare-metals. (1) Addition of Ti and P in the steels forms ultra-fine rust
particles around the anode. (2) Alloying the misch metals such as La, Ce and Nd, and Sn in the
steels inhibits the formation of Fe304 rust. (3) Growth of beta-FeOOH particles is considerably
suppressed by adding tannic acid to accelerate the formation of dense and stable rust layer on the
steels. (4) Composition of steels and wet-dry cycle markedly affect the formation and growth of rust

particles in severe chloride environment.
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Fig. 1 XRD patterns of products formed at

Ti/Fe =0 and 0.02.
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Fig. 2 TEM pictures of products formed at
Ti/Fe = 0 and 0.02.
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Fig. 3 XRD patterns of the products formed
at metal/Fe = 0.02.
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Fig. 4 TEM images of the products
formed at metal/Fe = 0.02.

DERRZRIHEIL, B Y — FSEMHIT 570, MEEEHEET L LR Ihb,
® Fe(IKIEIE NS DN Lk S Poa-F L UB-FeOOH DAERIZKITTZ v =V BRD L %5

B U= VTBTFE TR, a-, B-FEOOH FifZERR L, # 1 = M S UL OACIEREIC LIZ
WA U, ANTEES ORI L 5 I3 L7-, o-FeOOH 1% 1.0 mol/L FeSO4 KA
250 mL (2, B-FeOOH I 1.0 mol/L FeCl, /K¥AHE 250 mL (2 > =% 0-2.0 gz, THTh

2.0 mol/L NaOH /KI&#& TE /L OH/2Fe*" = 0.05, 0.1
mol/L NaOH /K¥A{Z C pH 2.9 (ZFH%& L 7=, 2.0 L/min
DZEEHRIEA T, 50°C T 24 FEAZE L, 8L 7=,

B BT D FeSO4 3 L N FeCL/KIRIRIZ . o =V FR %2 I
ms 2 &, BEHRENER LT, Bk, ¥r=ig
RIMODa-, B-FeOOH ILE NN #ath, Rt Th
ST, WINEOHINIf > TRAICR Y, [
BRI L7, K527 7 XRD OBIEREND, o-
FeOOH D[EIFTHREILZ = U BRSNS 5 &
EFL, WINE0.1-20g CIXIENEMEICL D0
— A= bR SN, £72, B-FeOOH DL,
WINEE 0 -0.01 g TIHMETF L7723, 0.05-0.1gi272%
EHEINL, &51205g L ETIIHOWD Liz, £
I 0.05g UL B2/ b LIEMEWE D/ — /" F—
DELILTE, a-FeOOH Dl 814 ¥ = VAR T
13X 24nm THo7=0, HIMENENT A EIKTL, 2.0
glZ72% & 13 nm (272> 7z, B-FEOOH T, WM& 0
~0.01 g T43 nm 25 12 nm (2§D Lz, £720.05 —
0.1 g THIML, 0.1 g TIE 7l nmZ72~>7=, Lo,
FNLLETIHEREWMETL, 20gi2725 & 15nm 12725
2o £o T, ¥ =EiFa-, B-FEOOH Dbz
L, ZDORNRILB-FeOOH DN\ bhrotz, X
V= UFRTRINE 0 — 0.01 g Da-FEOOH @ IR AL7 k
UL, 795ecm™ & 892 cm™ (Z Fe-O fHffEHEENH; 23 Bl
TN, A= BROWIUTR NS, & o= midhi
TV IAEN TV 2WER SN2 -T2, LI E
DEWNETIE, Fe-O HOWLEITIL T L, 1000 - 1800
em 2 = RO SRR S iz, LT3 - T,
RRKANC AR LT BAOEFEWEIT Y = Bk
LIRETE D, FEEORE R, B-FeOOH THHER TX
72. a-FeOOH O TEM Bl%2/1 6, & v = U BERIRINT
WEEEE 227 nm ORI A RO, HINE 0.01 g
THRIFIEREICIT & A EBLIE o Tz, EBIT, TS
N 0.1 g LA BT, WINEOHEINC X > Ta-FeOOH
DORLA-Y A XK T T2 LRIFFIZ, RERY =
BRI b B, ZFORF YA X132 0.1 g TIX 74 nm T
HoT=h, 2.0 g THE 228 nm (ZHEM L7=, B-FeOOH,

01lg

By ﬂﬁ,,| 0.01g

&= tannic acid 0 g

£

T |o-FeOOH

T 208

h l ||l b, Dle

ﬂ M (. 001g

tannic acid 0 g

2 10 20 30 40 50 50 70 80
28 (degree)

Fig. 5 XRD patterns of a- and B-FeOOH
particles synthesized with tannic acid.

Fig. 6 TEM pictures of B-FeOOH
particles synthesized with tannic acid.
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Fig. 8 XRD patterns of the products formed at Xc; = 0— 1.0 and different wet-dry cycles.
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