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Abstract: Despite the importance of chloride binding, it is very difficult to measure the binding capacity, in
particular, for the concrete body in an existing structure: in fact, the measurement procedure for chloride binding
is much influenced by the environmental condition such as temperature, fineness of sample and pore water
extraction techniques. The present study concerns the quantification of the binding capacity of chloride ions
in concrete using the X-ray diffraction (XRD) technique. Once the binding isotherm of chlorides was determined
by the Langmuir isotherm, as a function of the W/C, curing age and binder type, the generation of bound
chlorides (i.e. Friedel’s salt) was simultaneously ensured by the XRD technique. The amount of bound chloride
was then determined by analyzing the peak intensity for the bound chlorides in the XRD curve. It was found

that an increase in the curing age and a decrease in the W/C resulted in an increase in the binding capacity.
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Table 1. Oxide composition of binders
CaO Si02 A1203 F6203 MgO NaQO Kzo Ml'l203 TiO] SO3
oPC 64.7 20.7 4.6 3.0 1.0 0.13 0.65 - - 3.0
PFA 17.0 48.7 18.8 7.7 1.0 0.4 1.9 - 0.9 0.64
GGBS 41.2 34.2 11.7 1.43 8.81 0.29 0.31 0.3 0.58 -
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Fig. 1. Chloride binding capacity at (a) 28 days and at (b)
56 days depending on W/C.

2.5 30

o] F7HEE 1.0% o1’ AFdsEFlM e S7H
o] @A uyelgth B AFolr A3 Langmuir
isotherm& A 2] R E 7oA ez FI w7}
99% o]l Uetd A== dstE IS ATS &
HEI Fig 2(a)°lA VERd Hke} ZEo] EAMIE
H|7} S48 143k ashe o] vEhH,
A3E 1Y 3te e E-AHER Y o3 Wslsith=



36 olzA -

25

* W/C=03
= W/C=04 1.96C

20 2 WIC=05 = 1113C,
x WIC=06

2.82C,

15 T 17099,

¢ - __2.06C,
1+0.96C,

=
10 . o _256C,

f1+232C,

Bound CT (%, cem)

0.0
0.0 0.5 Lo L5 20 2.5
Free CI' (%, cem)
@

2.5

+ OPC
® 30% PFA
4 65% GGBS

20 1

1.50C,

(e

s | N e YN

2.06C,
1+0.96C,

0.72C,
1+0.32C,

b=

Bound CI (%, cem)

=

0.5

0.0 0.5 1.0 15 2.0 2.5

Free CI" (%, cem)

Fig. 2. (a) Isotherm of chloride binding with W/C, (b) Isotherm
of chloride binding with binder type.
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Fig. 3. (a) XRD analysis for OPC, 30% PFA and 65% GGBS
pastes, (b) Peak intensity for the Friedel’s salt in the
XRD curve depending on the contentof bound
chloride in the cement paste.
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