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In this study, the effect of electrochemical treatment in mitigating alkali leaching into an aquatic environment was investigated. To
modify the surface of cement paste, 1000 mA/m’ of the direct current was passed through anodic graphite to the external mesh for 4
weeks. Then, the cement paste specimen was exposed to still water in air-tight condition to prevent natural healing of alkali leaching in
the water. For 100 days of monitoring in water, the pH value was marginally increased at the electrochemical treatment, while control
specimen ranked to the even higher pH accounting for 13.2 in the pH. Moreover, after the pH monitoring, the pH profile for the paste
specimen indicated that the electrochemical treatment was effective in securing the higher alkalinity of cement matrix. The water
obtained from alkali leaching process, was used to ecological test for Daphnia magna. It was evident that the electrochemical
treatment had minimal adverse effect on ecological impact, while control specimen mostly immobilized the standard Daphnia magna.
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Table 1. Oxide composition of ordinary Portland cement (%)

CaO SIOZ A1203 F6203 MgO NaZO K20 SO3

64.7 20.7 4.6 3.0 1.0 0.13 0.65 3.0

Power supply
'

Distilled water
(Flecralyte)

Fig. 1. Schematic of experlmental set-up for alkali leaching from
cement paste specimen exposed to an aquatic enwronment
under electrochemical treatment with 1000 mA/m? for 4
weeks
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Table 2. Chemical composition for broth to feed Daphnia magna (%)

Chemicals for broth (mg/L)
KCl MgSO; CaSO; - 2H,0 NaHCO;
8 120 120 192
Note: the pH is sustained 7.6~8.0 at all the time.

AZSH7| 24A2t Tof S7Iet & &M5H0] AESUCt,

= TES0IM 2442t S0t
£ 112 5|M510

SN 240 H|80] 1:2, 114, 1:8

=
7| BEES SISt BENe Soto2 ZABIRON A

H71eretH 7|ol ME Al AIHEDO[AE0 MOl LZ2|0l2
YENME 20E Fig. 201 M pH 2LEES Soli HEHAUCE Al
HIEHO|AE AHO| 7129 E=0] AT & HEfoIM SF0f
EE QEHOIM pHE| Bisk= &7] 1.0 0142l &2 4t HEHY

IT
%UCH Ol BRAS SR S| L22/0[20] F2Axoz
I

T/
H2 =0IZ 4 IRATE Control AT 2 0f 42 712402

Alkalinity of solution (pH)

Time (days)

Fig. 2. Change in the pH for the electrolytic solution during the
electrochemical treatment in the air-tight condition(Note:
there was no electric charge for Control, whilst the
electrochemical treatment was applied with 1000 mA/m?
for 4 weeks)



EH0|AEQ| &

——Control —©6—Eletrochemical treatment

Alkalinity of solution (pH)

10 +
91
8 0000606000 666
7 t t S t
0 20 40 60 80 100
Time (days)

Fig. 3. Change in the pH of distilled water monitored every 5
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treatment in the air-tight condition
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