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Corrosion of Steel Reinforcement

——Investigation by Natural Electrode Potential—
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Recently, much attention has begun to be paid to ocean development. For
accomplishing a project in such development, reinforced concrete structures
will pay important part in construction just as on land, but it must be ascer—
tained that these structures meet this purpose of ocean development and will
sufficiently demonstrate their functions. In this test, following factors are
selected to investigate experimentally the electro-chemical mechanism of steel
corrosion which must be examined prior to active use at marine environments;

(a) kinds of steel, (b) kinds of solutions, (¢) concentration of NaCl, and
(d) with and without rust preventional admixture,

This report deals with (1) the effects of factors mentioned above on steel
corrosion which are tested by the natural electrode potential method and (2)
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this method for use in the performance evaluation of steel corrosion.
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{mV vs. SCE)
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Table III Mean elecirode potential (mV vs. SCE)

o

Symbols of sample v, Vpal Symbols of sample v, wpal
Sw— Ca—0 — N —336 —185 Sw— Ca—0 — R —337 —185
0.2 — N —401 —510 0.2 — R —356 —560
0.4 — N —412 —570 0.4 — R —368 —525
0.8 — N —445 —595 0.8 — R —415 —582
Sp— Ca—0 — N —221 —150 Sg— Ca—0 — R —241 —140
0.2 — N 339 —520 0.2 — R —282 —470
0.4 — N -360 —545 0.4 — R —299 —540
0.8 — N —393 —566 0.8 — R —341 —545
Sg — Ca—0 — N —390 —285 Sg — Ca—0 — R —371 —250
0.025— N —326 —450 0.025— R —368 —345
0.05 — N —296 —390 0.056 — R —305 —350
0.1 — N —378 —460 0.1 — R —367 —445
0.2 — N —424 —480 0.2 — R —378 —445
0.4 — N —459 —495 0.4 - R —405 —480
0.8 — N —430 —505 0.8 — R —403 —500
Sw—W —0 N —494 —685 Sw—W —0 R —132 — 10
0.4 N —580 —730 0.4 — R —388 —575
0.8 — N —597 —T730 0.8 — R —422 —575
Sw— S — N —708 —760 Sw— S — R —437 —570
—H — N —532 —660 —H — R —470 —640
Sg —W — N —216 —620 Sg — W — R — 74 4110
-5 — N —476 —685 -5 — R —319 —565
- H — N —475 —640 —H - R —442 —610
SR — W — —318 —655
-5 — —~577 —1750
—H - —528 —675
V. : Mean initial electrode potential

V,.® Mean electrode potential at the parallel part of N. E. P.~T curve
vs. SCE : eletrode potential versus saturated camel electrode
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0.8% Ish Yy — FXERCH 5 BT, HREBEME
O¥ERCHBEMRLH LS T LR AR ERD,
Fig. 9 b, MiHHEZRNTI LT B
BE O BEBEBAR—BRCECEBT LTS, Tib
b, ORI T/ — PR chD L ERLTE
D, BEEESINM & IR OEE OWEBMESKE W
EBIEIRSA XN LT, TOBMNER V, ©
Bé, Sw T 30~40mV, S3¢ 50~60mV EiCi - T
BY, SrTi20.06% Ll ECHENEbR WS, =&
W, Fig.9 © V  &onwTHELTHBE, EHREO
% CHgEFIRRMOEN & hT, EHOFEETIEE Y
CERBBAZRMLCbEL D, 2OT 21X, BifEH
FRMUTHIERA 4 vV OBENEbR TS T 2 %&5R
THOT, kEZMBEHELBALTCHEY GEEESE
B 01I~M3BFHER Loy s ) — PRINBEERL
b DL HEMChE - CUEAEIMCE D = L ICHE
VTR HERH D,

6) BEEE
BREZER/ERCEATS (777 1+ —OEAD
2, BRI T/ —F 1V — FROBERET / —
F OERASHIE S LA BATTI T X 7 O O R S
ETED, UL, HREBBEAETHRIUEINSBA
M7/~ F ey —FORABMTHY, BN, Wk
HUESRARTH D DBAEEERDD = LT T
e 22T, BRSFPEATR ATEBALIKEL
T, BEMBROBERE/L SBEREAFHET &%
RAic, EMBADEERM~ OB THRbIL TS
B, T Tk mdd (mg/dm® /day) HEH Lk (&
B, GHCRWTI 0.005 ipy (in./year) =27.4 mdd
OEFRENBHB) o

BORE L BAHE L OMH%E Table IV RT3k
LOBEREIRIGESRE O BT/HhEL, BAaMEI LS
BERERD, EHOBEXIELNTND T &AM S b
ThHodo Sw & Ss & WRT D&, S8 O I Al
ERRE L ->T0B M, SIS OL IS EFEACR
Rt UCUZER R L, SDIBHR, KOREDK
b, BEEORIBEFSNccdb L HHTE5,

Vou &IBEEEONGEY Fig. 10 Rd, KXV,
BRI DG ALV, 1387002 YIS A A
SWEIICE O, BRI OEAT b ISRk m

Table Iy Corrosion rate mdd (mg/dm? /day)

Symbols of i _ _ _
sample Sw—N|Ss —N|Sw—R | Ss—R
0 2.62] 2.48| o0 3.15
0.2 | 5.241 8.11| 4.92| 13.8
Ca 04 | 6.55| 7.54| 7.71| 9.40
0.8 | 3.00| 8.11| 4.59| 10.7
04 | 420| —| 238 | —
w 0.8 | 382 —| 191 | —
0 13.8] 11.9| 3.93| 4.40
S } 16.7 ‘ 11.9 ' 6.55 | 9.39
H | 27 } 243 ‘ 242 | 246
V ! i
mdd @ !
98 N R
200 o~ -o- SpCa H
—e— -4~ SaLqa
—0— -t SW
100 — — ) n SgW -
i e A SwS [H
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Fig. 10 Relationship between Vp a1 and corro-
sion rate (mdd)
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Table V Values
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of pH.

Symbols of Before immersion After immersion
sample N ‘ R Sw—N | $5—N | Sy—R ’sB—R
0 12.72 12.65 12.69 12.71 12.70 12.67
G, 0.4 12,52 | 12.58 12.63 12,65 | 12.62 12.61
0.8 12.48 12.45 12.53 12.56 | 12.55 12.59
0 6.50 7.70 6.73 6.59 7.18 7.58
w 0.4 6.27 7.67 6.24 — 8.94
0.8 6.27 7.53 5.86 _ 8.58
S [ 8.24 \ 8.02 ‘ 7.70 ; 7.67 | 8.2 [ 7.85
H i 1.00 ’ 1,02 ] 2.93 ] 2.9 | 2.9 2.62
L DHED BTN B, A¥ PH RZELUK\WAS, EEKIC 3\ T ggietin b

AFEBR L DESNEZ pH % Table V KR T, FX
D, BERIOKELY VYT AMETERE pH 12.72 (
avy ) — MTRERO pH {ER 12.8~13.0) , #HK
12 pH 8.24, Jkix pH 6.5 ¢, KEB{LH VY A RIRIA
Wwlg s b)Y ABRINI NG &, EoBEM 0.8%
© pH 12 12.48 LT3, £ OWEEHER, H (T
mmm%buvA)®ﬁ&miafﬁﬁﬁEwﬁ? JRA

ELTC, PH O T —RIcLTn5" o H{bhrvyy
LDBEET AR,
+ o+ _
Ca (OH),= Ca + 20 H (4—1)
++ _
CaCl,z> Ca -+ 2Cl (4—-2)

rich, FRI VANV AOBEIC X > ThHVY
T a4 F VMU, KAy T L OBEESIIZ B
M, FERE~NEBITL G4 A4 Y3 , pH BIE
{5,

HAbr b ) v AT

NaCl < Na+ CI” (4—3)

Lhbe TDBEE, KB LN Y ADIEA A VIR
<, PH BTbHxW, pPH MATTS DA 7 AEEDOT
vyt ks, cOT ) BERMIET
SR P Y o ARRINLTd pH RIZLAETDH
N FETHD,

IRERAG A v A BRI B EERI 2RI L CHig &

BT )i, TR RCL, BadEd
MELLTnBH0E bR REHRD pH Ko T
i, KEEBEBRNTEIOMBEIEEAEEDI N,
BO pH 2EL o OB, KEFRECERTS D &
FELbNB,

5. #& Eil

KRFIERE, WK Tk %2 vy ) — bhOgH OB
faBtEy e T L, BEARNETFRE LT HR
BBENEEZRAL, BbheEalcETDERY
MzizdDTHB, T ORREENT S,

1. A BOEEZ T T RIS O A HE Ly Ea

Td, BREBEMECRBABEMASHETE S,
2. JKER(LA v Y AfEREIETRIC R 2 S OB A&
@Y, —350 mV fHEREEE UCETIC 253
%o

3. BERoOXSIE, ¥R A v OFRMEEREEMRC

I 5> THAROEERE LT WA, ERA4 ViR

AT D O AR AR T, 27 Y —

MEERT VA Y TR ERIIC X TBREORA

XN B OC, LT3 ¥ CRETTERRET

o
4. BEBEMIHDRESENT I > TRES

B hs, 0.06% fhAHBREISBNELTLHO

LEbhD,

5. BFEEAIORING & - CUSREm OB BHbhD

7, BB TREOESETTEEELLN

*1 pH>10 OLIHCEWTERDF b ) U LA 4 VIBEET S & 355850
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