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Simple Test for Measurement of Chloride Ion Penetration Depth
of Hardened Concrete with Drilling Powder
—Relation between Discolored Boundary of AgNQO; Solution and Content of Chloride Ion—
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Abstract We have been developed the simple test to measure chloride ion penetration depth of concrete by using
drilling powder and AgNO; solution. When the drilling powder each depth of concrete was combined with
the AgNO; solution, it discolored three varieties of color, and they were light gray, light brown and dark
brown. In other words, two discolored boundary appeared. One was discoloration from light gray to light
brown (discolored boundary I ). The other was discoloration from light brown to dark brown (discolored
boundary I ). In this study, content of chloride ion at the boundaries were investigated. As a result, total
chloride ion at the boundaries tended to become little so that consistency of AgNO; solution became thin.
When the consistency of AgNO; solution was 0.05mol/l, the total chloride ion at the discolored boundary I
showed about 6kg/m’, and the discolored boundary Il showed about 2kg/m’. When the consistency of
AgNO; solution was 0.025mol/l, the total chloride ion at the discolored boundary I showed about 3/m*, and
the discolored boundary I showed about 1kg/m®.
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Table 1 Mix proportions and test results (Laboratory mixing)

Unit content (kg/m) Test results
W/C s/a ) Compressive
Slump | Slump flow | Air content
0, (V) * * Kok

(%) (%) W C | St S2 G Ad (em) (mm) (%) strengzth
(N/mri)

60.0 49.4 | 184 | 307 [ 435 | 431 | 924 | CXx1.0% 19.0 — 3.7 31.9

50.0 46.8 | 184 | 368 395 | 392 | 954 | CX1.0% 20.0 — 3.9 42.6

40.0 48.4 | 165 | 413 | 416 | 413 | 924 | CX0.85% 19.5 — 4.8 58.9

30.0 48.0 | 165 | 550 ) 402 | 399 | 902 | CX1.2% — 520 2.1 87.9

* S1:Product of Kimitsu  S2:Product of Kodama
** W/C60%~50%: Water-reducing and air—entraining admixture
** W/C40%~30%: High—-range water-reducing and air—entraining admixture

Table 2 Mix proportions and test results (Factory mixing)

Unit content (kg/m) Test results
Nominal | W/C | s/a . Compressive
strength [ (%) | (%) [ W | C S G Ad™ S(tjrr:)p Slu(n:n pr:)low Air ?3/: )t ent strength
(N/mn)
24 585 [ 485 | 181 ] 310 | 856 | 919 CX1.2% 16.0 — 3.0 34.1
40 420 | 484 1170] 405 [ 791 935 C X 1.0% 20.5 — 4.9 53.6
60 31.0 [ 46.1 | 170 ] 549 | 773 | 851 C X 1.4% — 570 5.0 84.1

*fc24 ~fc40:Product of Shiriuchimachi
*xfc24 : Water-reducing and air—entraining admixture

fc60: Product of Aisawacho

**fc40~fc60: High—-range water-reducing and air—entraining admixture
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Fig.1 Simple test for measurement of chloride ion penetration depth of hardened concrete
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Fig.3 Measurement of content of total chloride ion®
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Fig.2 Discoloration of AgNO; solution®
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0.1mol.”l (Laboratory)

Distance from concrete surface (mm)

(1) In case of laboratory mixing

0.1mol.”I (Factory)

Distance from concrete surface (mm)

(2) In case of factory mixing
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Fig.4 Relation between distance from concrete surface and content of total chloride ion
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