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Electrochemical Accelerated Test for Evaluation of Chloride

Diffusion in Concrete

2 8 4 & A of & E™ 33 ¥4 FH £ M
Moon, Han Young  Kim, Hong Sam  Lee, Seung Tae Jung, Ho Seop  Choi, Doo Sun
ABSTRACT

Many researchers have been trying to evaluate the diffusion coefficient of chloride ion in concrete
.by using qualitative and quantitative electro-migration tests. Up to now, however, there has been
no sufficient method to closely determine the diffusion coefficient of chloride ion through electro-
migration test.

In this paper, the diffusion coefficient of chloride ion in concrete was investigated through an
electro-migration test, that is, AASHTO T 277, Dhir's method, Tang’s method and Andrade’s
method. And the results of these test were compared with each other.
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g3t 2FAMEY A

Aoz Bdol TAAE YREZ o|Fat HAUZL 1) SEad] o3 F(diffusion), 2) ¢
Aol o]F 3 F(permeation), 3) ZAT FHo| o¥ F(capillary suction) T2 FEHAW, I
o]2o] ZIYE Fo2 AR WAUFS F2 FAALA 95t AgEd. 28y FEAE
Y02 st FAAFEY Hrte Azto] ®el ZHule wAe] vl "W, A2 gl FAt
@71zl 2A37] Hated ASIA] 9§ H7A o F(migrationBA L2 FRAE AT A
2 AT EAQ BEe Zae AdHd AL TASA AAAES A8 FPlN AL o &

= AH2RE FARAE}FES T3l ASTM C 1202 Test(©]3t RCP method), 22 5319 32+
AFgrozRE 7z} ol 29 F&(transport number)-& i8] 3% Andrade’s method, & W3¢ F71H
= g4l ¥EE ZAsE Dhir's method ¥ Piol29 FFEZOE wAYoz AAIE

s method Fol gon & dAFAME ztzte] AguyS FYAAqA vln FEFA 8
o ¥ 12 gaol29 FHAFE T3] st AL FAANEHY 21 € 538 Ao

oo <4 F

E 1 ga0l2e) HNASE T A% SANYY 2 =AU

Thickness of Electrolyte solution . .
Test methods specimen(mm) Cell 1) Cell TI(+) Required time Measurement factor
RCP method’ 50 12 hr Total passed charge -
Dhir’s method 30 1~2 week | Ratio of CI' concentration
Tang’'s method 50 05, 5M NaCl| Sat. Ca(OH): 8 hr Depth of penetration
Andrade’s method 30 2~3 day Passed current
« ASTM C 1202 Algubgst 598 QA 30ve AYR=2 12433 5 A ¥she AASHTO T 27740 & A
& Py,
3 HEIe

31 AHgAE B o
(D ANE : REXEASANES AHSstglon, st | 894 422 & 29 20

Chemical composition(%) Physical properties
Ca0 Si0; AO; | Fe:03 | MgO S0s Igloss | Specific gravity | Blaine(cm*/g)
60.1 2195 6.59 2.81 3.32 211 258 3.15 3,112

(2 F A AFAL HF 259, F5E 080% B £HE 2809 AHAE AMEEoH, FESEAE

HA A 25mm, ¥F 266 R FFE 0.78%A F£E2 AHEshth

(3) ZAYE wj§ : 2IYEE FY5FL 187kg/m’2E AL Z-AWEH] 40, 45 L 50%9] 3
GAZ st ¢10x20cme FFF FTAAS AFsiUch ¥9, F71F 45115%F SEZ AEHTA
2 AHgstgen AE 289714 £FEFAS AAEAT

32 940l FuASe Ht

410 20008% 7+ shedsts] =i



M F4Ae 74 R AAR A

AR 2BANA FEFA T 22UE AFY FAAE RPOE FAAY 4, 9 WmmE AY
@ 270 Ryo|A DolohE= AHE o gatel 3, S0mm FAL Aekatel 1 1 Lo| FHAL
T,

(2) Azt A 7 AASFe F4 9y
Z4ztel Ag g 1eEHE SAYFORNEH FTAE F9 Qi FAASFE FAs7
A7 ALAL olefe} 2o}

@ RCP method : A7t A
7F ALE A (D& AE319 FAAF (Dpene) T 73T

@ Dhir’'s method : Dhir7b Albgt 2l (2)2%€ steady-state 7oA PD IndexZ T3ty o,
°olE A71A o]F e It 4 3)ezRE FAATDuigraton) S A S TH '

@ Andrade’s method : A1 @HE FFste AAAF T Jaol29 7o AEES wrgdsty] $iste]
& (transport number) & =35t A (4)9 2ol FAAFDandraee) T T3HETH

@ Tang's method : @ ~ @74 AAFHR S LA Fiol2 BRAFE Fates 21)
= g v AR (non-steady state)oll A9l SaAF=E FH87] Y8l Fick's &b A 2
HAS 7Bz daolee ARl (x)ZHE 4 5)F o] FMAF(Dramg)S T3

A

Dpgepe = 0.0103x 10 T2y (Qmal)o'&’ (1 Dpipger = A- (‘[/lf f) " In( C g1(:2) @
Dtirasin =1 C 2 T @ Dadrate~" (245 A CuZ @

05
_ RTL Xq—axg (5)

4 HXAYWol o3 Yool SAMASe FHAN X na

&0l FEE 77 05 % SME WA F AY 289Y9 ZIYE AFHE ddoz
e AAA daol EANEY 49 A#HE Azste] & 39 Jeidod, A 159
FaolZ Fxo mE AUMAFE vu A7E 29 2 F 39 eI

E 34M & ARl F F

H 3 E-AMUER ¥ Bds5o whE Faoi2e FH HoAST
$A8F R gdrolee AR

g

ot B-AUMENIL FALFE |y o $AEE ENYNR F0)| H2oIE B IIAS(XI0m )
AAE AFS Yeyon, (M) | (coulomb) | (mm) | Dgewe | DeDindex {DMigration| Dandrade | Drang
S o9 L7} Z7hse] WAl 40 05 3476.3 1012 | 9.71 922 3.72 458 | 136
T Zds AYgAS & = 99 5 4581.9 1299 | 1297 | 249 0.68 069 | 159
e e tmsarn o[z [ el e L
:-3 i_:j}j]%j S}?-ﬂ;:}:i;olj 50 0.5 5270.4 16.06 | 13.80 ; 2320 5.70 6.90 | 22.1

5 6802.7 1792 | 1710 | 307 0.83 093 | 22.7
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g F glon, 24" FAASF gL 849 = @ E-AdEn o] BANS Depingex > Drang >
DBerke > Dandrade > DMigration €22 23S ¢ 5 itk @8, A (39 Fxo] B2 4L 5Me o
38 gAe AL A7 165 ~1/I0RER &L o2 Jehgt.

I, YwrHoz AFEE FE Fha FANY ARTREH daoled TAAFE 1 ~ 10X
10%m%s BE9 goz2 RusT vk BHA Depnae’t 7P 2 olfE AQA0l AT Faol 2o
o5 ZIAZLAE EFET o]E WA £ AF WToz AEHY, Aol T HI|H
|5 EHE 1Y Dugrmin® 2FHY ERAF 2L 18T Danae 0l BAH2Z BT 3
°2 Azttt WA, Draedl 32 HAAREHY SAAA5 gtoz A4y ddA] 7§ s F
A Hlwst Zase, oA F& FAdEe] FAASF 9Al A7 &2 AN A G %o
v 27} e g
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D) FAE THY AFE Aol ) ALY FHANFR Gaol2e FFPole E-AANEMI}
M E e A HeEied, S99 vx FUld AR T4 BFLE ¢ F AW

Q) 2ANBADZRE 243% FAASE S $E o
Z-ANEDS] FANMC] Devindes > Drag > Doerke > arctic ppe | concretespesmen
Dandrage > DMiigration =22 &8 ¢ 4 A} Rapber cap

3) AN S Grele FAASE AR g A
7A FEEHE LT Dugmin® 27 2 EFAF) 5

£¢ 1Y Dannse 301 BRS gho2 AZHT 372
o x2ZANNS AL vs} QA —
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