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Effect of chloride ions and cracks on corrosion of reinforcement in coral concrete
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Abstract: In order to investigate the coupling effect of chloride ions and cracks on the corrosion of
reinforcement in coral concrete, we employ electrochemical experiments to compare with the corrosion state changing
law of reinforcement in coral concrete component with different exposure time in chloride environment and width of
prefabricated cracks, and analyze the influence mechanism of chloride ions and cracks on the corrosion of
reinforcement in coral concrete by X-ray diffraction (XRD) and scanning electron microscope (SEM) tests. The
results show that the risk of reinforcement corrosion increases with prolonged exposure time and wider prefabricated
cracks. A significant impact on steel reinforcement corrosion is observed only when the width of pre-existing cracks
surpass a certain threshold value. Furthermore, an increase in the width of prefabricated cracks is led to a shift in
corrosion products from predominantly magnetite to primarily akaganeite and hematite, and accompanied by a

transformation in the microscopic morphology towards a rough and irregular appearance.
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R 27 a6 R i 0 A BR 2 R AR Y
AUTOLAB-302N B4t fb 27 T A i, I i B2 8% 0,
28, 90, 180 d J& T2 IMBIIIR 5k £ oA 51y 9 432 A
2, sy, KR =R R, S
IR H R B, B o E RS
LR ITRBE - NS BAR/E h TAR LA

[7] I SO A 138 00 FH 5 ok B0 5403 F) X S R AT S5
(XRD) &I & A4 i v 1~ 3O BE (SEM) P800 T 282



+20 - KB I # 2025 4
OISR - o 0 5 5 o P AT A . 1 2 3 T o
SERBEG, WRRLARCP BRI R 03 p T ped
s SN e oL T #ER180d
SRR B P B 55 R T R B 0 A 4 04 .
ERA T VK . SRR AN 2 S ol = W, SR 5 g
FI D AR S B B i 2 25 ) . 4540 %% S i N 4 ® 06
E&EM Y, TS, B T XRD A1 07
SEM %, o8
-0.9 wl 1l Ll nl )
10~ 10-¢ 107 10-¢ 10- 104
2 ﬁtgﬁ% =] '—ﬁﬁ‘*ﬁ' FHL I /(A -em™?)
21 HRALHEI AR BT .
-0.2
=GR i R 152 —— R
2.1.1 FEEETEER R L
0 oh X T S44E S5 0, 0.25, 0.50, ity
0.75 F11.00 mm, FEEEMFE] 2 0, 28, 90 H1180 d Rl
. ‘ z
AT OLUEAT IS, AR B i BE 42 1 7 (20£5) °C g -0
R AL 2B, T4 3% 8 0.5 mV/s, L 06t
W R £500 mV, WKL A5 FI T Stern-Geary 28 07
O T I A 4 A A 2N ke 4y E . B AR FLBE S .
R, PRSI 1, . SR § A A T e
FEFINI S, I AREE R 2 IR 5 i . P —
®2 HRUBEERGHHASIRE R
Tab.2 Criterion for determining corrosion of 031 T §§§g§
reinforcement by polarization curve method o4l T RIS
R,/ Leget! il JE& 05
(kQ-cm?) (pA-em™) (mmea™l)  EREE 2
P 2 0.6
>0.25~2.5 10~ <100 0.1~<1.0 R
>2.5~25 1~<10 0.01~<0.1 = -0.7
>25~250 0.1~ <l 0.001~<0.01  rhsfk 08
=250 <0.1 <0.001 AN 0o » L . y
TE 10 107 10 10 10+
Ve v 1 W /(A cm™
1E 3. S @A 5% 0, 28, 90 Fl 180 d IR Aem)
v 1 . . ¢) £0.50 mmii il 44
SR A OB L LR 2, B . b
PR VHESG, 2 4 0 A ey o
— ) . -04 - —h iR
TR o e SR, R B, 4 o
JEBRAE, MR RS B, dE 2a) WA, 2”5
T SR O SEN] EE 25 0 R 2 B 30, 90 F1180 d 2 08
J& I8 ot B A A ) L 2R BR TR/ 6. 7% . 8. 9% Fil 07
22.2%, FWBEE S TR A ] 3G, A 08
[ {2 UIRUAT VI 7 E & 3 PR S AT POL s e
10° 108 107 10-¢ 10°° 10

BB R AR GE L NER, AN R AR,
PRI, RS R T AR il

L /(A -om™)

d) 5£0.75 mm 5 244%



&7 H Rk, %,

FUB T e BLHE 3T IR £ AR AR ke R T <21 -

-0.2 )
—— KRR
03} #1528 d
—— ZFE90d
o4l TT RIS
2 -0.5
4\}_
2 06
-0.7
-0.8
-0.9 sl Ll Ll Pl M|
107 10 107 10 10-° 10~

L2 /(A em ™)
¢) %i1.00 mm¥i | 2i5%

B2 AEIFERET &S RENMMRE L P
SMAR AR AL ih £

Fig. 2 Polarization curves of reinforcement in coral concrete

with each prefabricated crack width under different

exposure time
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Tab.3 Polarization resistance of reinforcement
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Fig. 3 Polarization curves of reinforcement in coral concrete with different crack width under each exposure time
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Tab.4 Polarization resistance of reinforcement
with different crack width
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Tab. 5 Fitting results of EIS graphic of reinforcement
under different exposure time
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with different prefabricated crack width
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Tab. 6 Fitting results of EIS graphic of reinforcement
with different prefabricated crack width
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