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The Effect of Corrosion Inhibitors Influencing on the Corrosion of
Reinforced Steel in Mortar Specimens Immersed

in Sea Water for Seven Years
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Abstract

Recently the shortage of good aggregate has encouraged the use of sea sand in
construction fields, and the corrosion damage of the reinforced steel in concrete
structures has been increased due to chlorides from sea sand and deicing salt.
Therefore, a number of researchs are proceeding to prevent the corrosion of the
reinforced steel in concrete, especially in marine environments. This study focused on

the effect of corrosion inhibitors of reinforced concrete to evaluate protection
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characteristics for mortar specimens containing chlorides. Mortar specimens were
immersed in natural sea water for seven years, and corrosion behaviors have been
investigated by half-cell potential measurement and steel corrosion activity using linear
polarization method, AC impedance method, and cyclic polarization test. A possitive

effect of a corrosion inhibitor has been obtained.
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ARIEE BEXEWASAINE(1S)E, ZAE 3)AHSea Water)E 5819 454 (Fresh
Water) & %”'-% AAG AHAHRiver sand)et A2 ¥ 3|AHSea sand)E AM&-sHHTh. Wl
FE TE 35%9 AT R 4t FEFE AMSIRT Wi AHE ;2
g9 -rﬁlﬁli 1:2:0458 A&3dth 2L A4 10mm, Zo] 200mme] LFA=2L
oMAELR EXF F FF Edd AL Y=HE AZsY AgHe a9 13 gol
FdE EYAEATES HYIFANE 2L FAddtY 9FEH(31.42cmD) T =2 A Qo
B 2E& AEFA(T) 10~60mme] BY Fdo e AAYY oz A2s90)
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Cover thickness (scale : mm)

P 0 T20 | 30 | 40 | 0 | 0 Composition
A Al | A3 | A5 | A7 | A9 Cement + Rebar + River Sand + Fresh Water
A2 | Ad | A6 | A8 No Inhibitor
B Bl | B3 | B5 | B7 | B9 Cement + Rebar + Sea Sand + Sea Water
' B2 | B4 | B6 | B8 No Inhibitor
C Cl |GG | CTyC9 Cement + Rebar + Sea Sand + Sea Water
C2 1 C4 | Cc6 | cs Inhibitor (0.3% CrQOs)
D D3 | D5 | D7 | D9 Cement + Rebar + Sea Sand + Sea Water
D4 | D6 | D8 Inhibitor (3.5% CrQOs)
E El E3 | E5 | E7 | E9 Cement + Rebar + Sea Sand + Sea Water
E2 | E4 | E6 | E8 Inhibitor (0.3% NaNQ,)
F F3 | F5 | F7 | F9 Cement + Rebar + Sea Sand + Sea Water
F4 | F6 | F8 Inhibitor (3.5% NaNO»)
G G3 | G5 | G7 | GY Cement + Rebar + Sea Sand + Fresh Water
Ga | G6 | G8 Inhibitor (0.3% NaNQO»)
H H3 | H5 | H7 | HY Cement + Rebar + River Sand + Sea Water
H4 | H6 | H8 Inhibitor (0.3% NaNQ)
M Ml | M2 |M31| M4 | M5 | M6 |Cement + Rebar + Sea Sand + Sea Water
M32 Inhibitor (4.3% Ca(NOz)o)
N NI | N2 |N31 | N4 | N5 | N6 | Cement + Rebar + Sea Sand + Sea Water
N32 Inhibitor (8.6% Ca(NO2)2)
o Ol | O2 1031 O4 | O5 | O6 |Cement + Rebar + Sea Sand + Sea Water
032 Inhibitor (2.2% NaNO: + 2.4% Ce¢HsCOONa)
p P1 | P2 | P31 | P4 | PS5 | P6 Cement + Rebar + Sea Sand + Sea Water
P32 Inhibitor (4.3% NaNO: + 4.7% CsHsCOONa)

- 121 -



3 A o-8 7 F

22 A EA

AFBG =EH A AITIAYHEE AU oIAEY] Y8 APgHL F4 79FR
B F4AAe 57 2 ¥FEE AF g ¢ 2o ¥n FAN AR 10mmT o
711 AR AYen dA7Nvg A4S n@sAY. 1Y 2= $29%9 2w Ay
¥e AA3E gz Yot A9AY 534 IAY HFYAAZ Fluke 87 RMS
Multimeter& AH&-3%1 1, £548S 2138 3% o] Gamry Instruments Inc.] CMS100
ANE"E o] g3t AAggon 27 AL 4L 9slM Lock-in Amplifier Model
SR8102 F7t2 AL&3th. 29 45 AYH(WE), ©2%(CE) 281 g8erzA42
(RE)°] 4259 $l& Three electrodes® T4 ¥ Polarization cell& YEW 1 Qt}h. CEE
F oY gaee HER ANYU FFo MAste EIANYA U} AFEES) HES
st

40MM :
A j C: COUNTER ELECTRODE(CARBON)
-] :
-, KT

Foy>iiio frapei

39 1 49d¥ AHY Agx ¥ 2 sl FAE EEAEY 47

CI
§
i
ij

a8 3 AV)138Hy RAAYHAA 1% 4 Three electrodes® T4 ¥ Polarization cell

- 122 -



Ard 74T JAE SEANYAYB IR0 uXE= RAdA A x3

23 AUy

231 XtoiMy &m0

x
ol AAH e AR FITHAE AoA X372 712 H2(SCE)L o] &3
o X277 A7t AL d7ix 1970422 2FsYa HFY FREE 12AnH0
2 S48 ARZ T BE I RAAFL ASTM C860H AN SAYgc= 3
|3t R2A71eAH L @Yt
232 Mg AHY
ABES AL ALoA 5495 AHPotentiodynamic scan)¥y & oj&dPey B
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SmV/sec.q] FAEERZ HAE F7HNF12 Al 1,500mV ~-500mV, 2.5mV/sec.e] FApE
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23 7 HEFAY ES3AY A OY 8 HESAY AREE A
33 nFduadA AHER
AFAAAA AEE 53 2FE deojHe 28 9 € 1Y 109 Z2 Bode M=E¢
Nyquist A5 & £A5e B QY. 29 95 AHASY FEFE wdd AAE AlHg
A2~ dolEE DEFAEE el Bode Axolth 10Hze A5y JHoA HEF
A 30mmeol 3t AJH e dFdA 7| &7)7F @A AE B 4 3L Capacitance 3 #-°]
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" 102 #Atet HAAR 43% ot AL Eol EQUE AFE T MAE AA 9
Jd2 dolHE HEFAEE Yeld Nyquist 20|t AFH9doM dod2r =7}
&= Warburg 93928 & 4 QlEd ol A9 Asyuddr s i) u)
o 9% Aoz AIHW HEFA] F/EFE ¥zEy L FH5dM Ueuxn
Slope HA] 718t Z&S FAstAt. 28 99 109 nFa4 A Jed 2%
A dAR s ZAHE HAFd o Roz Badr

34 Ato[ 28 EZIAIHEAT

39 11L& AFALs $EFE Wge AAE AHe] REEAE Alo]E2Y BIEE e
Wi ok AEF7 30mmoldte] ARl REAHH7 -500mVE SHIARL FA&E
A FHEFA 40mmo]de] AW vls) 108AE W JAYFAA FAFHE ARE
A7 FARY B271A oA Je AL @ AQAYdA Tl ERA
< FRPEHo] YT YSE ondtE Aotk AN WEEAH 40mmolde] AHL
-300mVeldel ¥& RAAAE YUl Y JAYFAAN AFYES} FE3] #Aasn
AFFHEY A EAAARG 423 A e YA e R Bol JESFA 40mm
ol e AHAME #Fe FEol ofF HIo IFHXA Fol RFHI o] Fix @
& Aoz wudyg

a% 128 S3YEY Wi FH2AA AAEG AHE, g HS4xA9 BAYE, siAe
AAZ 43% obAiAtiel 47% HA AT EQE 2 wged PAYE AHF I
E5F4 50mmE HdAstY EAIE Tt BAGAAME AEFA S0mmYAE BF38

FARA7 HF G ARFHAY A BARAREZAM FAHY
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H5F 79 AAE EZANPUAH IR vH e FAAAA

35 2ol |ctHAL 3}

A4AAF 7do] Ad NBEG g WrBetE RAUYe ANY F B BAAE
AR ATE o] By a—:w 2A4H0E AR A2 AR g 2y
WAHE ZHste] E 29 go| 1~65F22 TEIAUT. 19 13& 539 B2 #
BHE BAFI Yot 1, 2552 RS+FWE vigs AA G, SS+SW+35% A A2 i dt
¥ DAY, 283 SS+SW+0.3%0tAAAThE w@e GAY, SS+SW+A3%elAMLT &
47%AA G2 NG PALAN BE HEFA 40mmoldd ABelch z2ut
SS+SW2 i E BALL ARFAL FAL AWAME 45Folstgen MgzARe
2astA HEEA 10, 20mme) AVELS ARE 7Y Bol A€ 65F oIt ol gzl
A2 §AAA ABe W7Iey PP A7 AT A ¢ F A
A BEA 40mmoldel AW sgel 74 AAHAUSE Cloleos A% Ao A
of wasta ¥tm, MFFA olnl ClolLol EJHUHE ASuElE Frge of 24
of dAFE RAg AU

B2 FHA9 £t 751’*} 243

Corroded area .
Class ratio(%) Mortar specimens
1 (5 A7, C9, D5, D6, D7, D8, D9, G7, G9, P4, P5, P6
2 5~ 10 A8, C6, D3, D4, F5, G8, M6, N5, N6, P31
3 10 ~ 20 A9, C5, C7, C8, E7, E8, E9, F7, F8, F9, G5, Gb6,
G7, M5, N2, P32, 05, 06
4 20 ~ 30 A5, A6, B8, B9, C3, E4, E5, E6, F3, F4, F6, G3,
G4, H4, 031, 032, 04
A2, A3, A4, B5, B6, B7, C2, C4, El, E2, E3, H3,
5 30 ~ 40 H5, H6, H7, H8, HY, M31, M32, M4, N31, N32,
N4, 02, P1, P2
6 > 50 Al, Bl1, B2, B3, B4, Ci, M1, M2, N1, Ol
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(A) Class 1 rebars (5%0|3}) (B) Class 2 rebars (5~ 10%)

(C) Class 3 rebars (10~20%) (D) Class 4 rebars (20~30%)

(E) Class 5 rebars (30~40%) (F) Class 6 rebars (40~50%)
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