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Abstract The test method for penetration depth of chloride ions into hardened concrete by spraying AgNOs
solution has been applied since 1970. This test method makes use of discolored boundary between
AgCl and Ag20 by spraying AgNOs solution. However, this method has some problems. In this study,
some problems of this test method were resolved. The main conclusions are as follows. (1) The
movement of discolored boundary ends passage of an hour after spraying AgNOs solution. (2) The
content of total chloride ions at the discolored boundary is about from 2kg/m? to 4kg/m?. (3) Spraying

NaOH solution before spraying AgNOs3 solution is effective when the specimen is carbonated.
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Photo. 1 Spray AgNOs Solution to concrete core
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Table 1 Mix proportions and test results

Cement Nominal G max W/C Slump Unit content (kg/m’)
strength (mm) (%) (ecm) w o] S G Ad
18 700 12.0 171 245 895 958 294
N 27 515 12.0 166 323 791 1003 3.88
36 20 44.0 18.0 170 387 793 935 3.48
60 31.0 60.0% 170 549 773 851 7.69
BB 27 53.5 18.0 182 341 822 924 4.09
40 51.5 12.0 160 311 7154 1067 3.73

* : Slump flow

Photo. 3 Spray distilled water

Photo. 4 Spray NaOH solution
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Table 2 Test item

Drying time of specimens
Classification of test aweek [Four mounths  ayear
N-Fc36 N-Fc36
N-Fc60 N-Fc60
Natural dry BB-Fo27 BB-Fo27 -
Test of BB-Fc27(40mm) | BB-Fc27(40mm)
movement N-Fc36
of discolored Distilled water _ N-Fc60 _
bounda in advance BB-Fc27
i BB-Fc27(40mm)
Dry specimen
- - BB-Fc36
with hair drier
N-Fc36
Test of content of total chloride ions at _ N-Fc60 _
discolored boundary BB-Fc27
BB-Fc27(40mm)
Spraying NaOH solution _ _ N-Fcl8
Test of in advance BB-Fc36
— . N-Fc18
carbo.nated Rad|a.tlon Sunshine - - BB-Fo36
specimen ultraviolet
rays Black light - - BB-Fc36
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Fig. 4 Specimens dried for 4 months after taking out from salt water

Light after spraying AgNOj; solution

30 minutes after spraying AgNO; solution 60 minutes after spraying AgNO; solution

Photo. 6 Passage of time after spraying AgNO; solution and movement of discolored boundary (Fig. 3 BB-Fc27)
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Spray AgNO3 solution

Spray distilled water in advance

Photo. 7 Effect of spraying distilled water in advance (N Fc60)

Photo. 8 Dry specimen with hair drier for a minute (BB Fc¢36)
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Table 3 Content of total chloride ions at discolored boundary

Content of total chloride ions at discolored boundary (kg/m®)

Time (minutes) 0 15 30 60 120 240
N-Fc60 — — — 2.68 2.46 2.29
N-Fc36 4.36 2.54 2.08 1.96 1.92 1. 81
BB-Fc27 5.29 3.98 3.54 3.35 3.22 3.17
BB-Fc27 (40mm) 4.80 3.178 3.51 3.44 3.35 3.32
Difference to measurment leave 60 minutes (kg/m®)

N-Fc60 - — — 0.00 -0.22 -0. 39
N-Fc36 2. 40 0.58 0.12 0.00 -0. 04 -0.15
BB-Fc27 1.95 0. 64 0.19 0.00 -0.13 -0.18
BB-Fc27 (40mm) 1.37 0.34 0.07 0.00 -0.09 -0. 11

Spray C20H1404 solution Spray AgNOj solution
Photo. 9 Spray AgNOs3 solution and C20H1404 solution to

carbonated specimen (N-Fc18)

Spray distilled water

in advance in advance

Spray 1mol/L NaOH solution

Spray AgNO3 solution Spray NaOH solution
Photo. 10 Spray NaOH solution to carbonated specimen

(N-Fcl18)

Spray 2mol/L NaOH solution

Spray distilled water

in advance in advance

Photo. 11 Effect of spraying NaOH solution in advance (BB-Fc36)




IHEAESR R RIETF(C X DEEa Y ) — FDIBEYA 7 VIRBRS
HAEBRAKICET AR

EEEEFICBT DA 4 BT RE ik

D, FlZIE, HEBRERIR A EE L CELICE R
BEREZRETHE, 60 ok L THHHEIE LT
LA T, e A A > &S 2kg/m® FRIE K
X WE AT CTHALI A A RIBIR S B RET AR
Rehhd, 200, BOERIZEBT 25D
A Al D WX £ O RTREME O A I A f]
Wrd 257-01iE, Z2EEROMEDZ A I 7
EEODTEBIMERHD EEZ DN, ZREER
OBEPITITIE HMEFEE 60 HFRENEHT
LEZLEND.

4.3 BEHoOPEEORGICET %5

B mRE L T W igikic 7 = 7 — 1>
H LA UK & BRI A R L TR &
Photo. 9 (Z/” . H/MMiRE L TV RWC HE
DO PTIHEEIRE IR 2 e LA OFIHENIZ b
FaBERNAET, EOEAERITAMOF L
REERIUMEICENZ. ZhiE, 2av 27U —
FSHMEALT D L KEE (b A A iKbb T
O, WAk ETOMLIRNER LN 2T X
HEEZBND., TDI, WERERRIKEIZ XD
EEBERDHPPELIR S & RREOSAE, ik
BIok Db D&Y MERH S, Lo, Photo.
10 IZR L2 K D KEE{bT b 7 LEIK & 5
ATICHETE L, KR (LA Ao 26 L TR &,
WAL A A N iEE LT < THIE LT
L CchtaEk R 572, hEbomEE
Xy TEHEEZOND.

FERUK 2 FAMEE LG E LKL Y T
LEHFRIVETE LG A OB A 4 U RBTR S
% Fig. 8 1 L U Photo. 11 {27777, Imol/L 8 LY
2mol/L D/KEE LT R YU 7 AVEIR % FRiMEE L
THRRKZ FAMETE L7256 & RIRE 0K
WA A RBHRE 0, BB L T
LD EFDbNAEAITIE, KL N U LK
DHEAMEFITAENRFERLEEZOND.

HYGIC & 2 SRR IR S O 2% Photo. 12 B
X U Photo. 13 {27577 Photo. 12 @ X 9 [ hlEEER
WIR A LT-lEmZ Ay Th e, 104
PR CHLRILBR I L2 any —27 7L A
(o) 28/ Lz, ZhuE, $HIMRic Xk
O IEALSRDS i 2t & LERB(R L 70 0 o X

Penetration depth of chloride ions (mm)

20

15

10

0

1moV/L NaOH solution
+ AgNO? solution

2mol/L NaOH solution
+ AgNO? solution

Distilled water
+ AgNO? solution

Distilled water
+ AgNO? solution

Fig. 8 Effect of spraying NaOH solution in advance (BB Fc36)
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Photo. 14 Radiate ultraviolet rays by black light
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