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ABSTRACT

To evaluate the bind rate and behavior of two types chloride ion-one is the chloride ion added in mixture when
un-washed sea sand is used as fine aggregate, one is the chloride ion admitted in the new version of concrete
standard specification, pore solution extracted in cement paste were analyzed. The results are follow.

1. As passing the time, the chloride concentration in the pore solution decreases with the increase in the chloride
content absorbed by the hydrate products. As compared with chloride contents in mixing water, the bound ratio of
chloride at 49 days is 64~90 %.

2. The bound ratio of chloride in cement paste considering evaporable water as pore solution is obtained. In case of
P1~P3(added chloride content wt of cement 0.046~0.16 %), the bound ratio of chloride is 91.8~935 %. P4(added
chloride wt of cement 0.3 %) is 89.1 %, but Po(added chloride wt of cement 0.617 %) bound is only 77 %.

3. The bound ratio of chloride to wt of cement is 0.015~0475 % with adding chloride. In case chloride added over
0.091 % wt of cement, the bound chloride content increases 1.7~1.8 times in spite of added chloride increase twice.
The bound ratio of chloride to wt of cement decreased with the increase in the chloride content.

4, The more increase added chloride content, the more increase the bound ration of chloride. But, the absolute value
of chloride content in pore solution increased.
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Table 1 Characteristics of the ordinary portland
cement

c%?f;;unc;ét Si0z | Al203 |CaO|Fe:03| MgO | 503 | K0 |Ig.loss

Component
ratio(%) 21 6 |621]| 28 | 35 121 |12} 17

* Predicted content of C3A by Bogue method : 11.2 %

Table 2 Mix proportions of cement paste

Cl percent cl clr
Cement | Sand | Water | wt% | wt% addition in mix

(g) (@) g, %)| of of (@) water

Sand | Cement (ppm)

PO 0 | o0 0 0
_PI1| 0.0201 0.046 0.16 831
P2 1925 (0.040| 0.091 0.32 1662
p3] 0| OO e Moom0] 060 | 056 | 2909
P4 0.135] 0.309 1.08 5610
P5 0.270] 0.617 2.16 | 11221
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Fig. 1 Apparatus for expression of pore solution
from hydrated cement pastes
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Table 3 Analysis of pore solution{Non Cl additon)

T Cl' concentration (ppm)
Y€ I°CI in mix water | 7d 28d | 49d
PO 0 28 10 8

Table 4 Analysis of pore solution{ppm)

T I in mix wat Cl' concentration
ype L 28d 49d
P1 831 153 123 34
P2 1662 249 191 180
P3 2902 588 383 370
P4 5610 1444 1055 933
5 11221 5723 4852 4034
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Fig. 2 Cl concentration of cement paste

Table 5 Test results of free chloride in pore solution relate with mix water content(Paste serics)

Cl addition Cl' concentration in pore solution .-
Unbound Cl, percent Bound Cl_ , pereent by
Type | Wi% of W% In mix Dete(mmam“ by CI” addition in mix CI addition in mix
ppm) water
sand of cement | water, ppm waler

7d 21d 49d 7d 28d 49d 7d 28d 49d

P1 0.020 0.046 831 153 123 84 18 15 10 82 85 90
P2 0.040 0.091 1662 249 191 180 15 12 11 35 38 89
P3 0.070 0.160 2902 588 383 370 20 13 13 80 87 87
P4 0.135 0.309 5610 | 1444 1055 933 26 19 17 74 81 83
P5 0.270 0.617 11221 | 5723 4352 4034 51 43 36 49 57 64
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Table 6 Ratio of bound and unbound chlorides (49 days)
Cl addition Evaporable Unbound Cl Bound Cl
) 1
Type  |In mix water, bgl W‘;‘;;%‘{“})f (ot of | W% of CI | Wi of | Wi%of Cl | Wi% of
ppm Coment(%) cement) addition cement addition cement
P1 331 0.046 35.2 6.5 0.003 935 0.043
P2 1662 0.091 35.3 6.9 0.006 93.1 0.085
P3 2902 0.16 354 82 0.013 918 0.147
P4 5610 0.309 36.0 109 0.034 89.1 0.275
P5 11221 0.617 35.2 23.0 0.142 77.0 0.475
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