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(Utilization of Rice Husk-Bark Ash in Corrosion Protection for Reinforced Concrete

under Marine environment)
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Abstract

This research is to study the effects of rice husk-bark ashes content and W/B
ratio on chloride penetration profile and steel corrosion in concrete after 30 months
exposure under marine environment. Ground rice husk-bark ashes were used to replace
Portland cement type 1 at the percentage of 15, 25, 35 and 50 by weight of binder.
Control concretes were cast by using Portland Cement type I with W/B of 0.45 and
0.65. Concrete cube specimens of 200 mm3 with having the embedded steel bar (12 mm
in diameter and 50 mm in length) at the covering depth of 10, 20, 50 and 75 mm were
prepared. The concrete cubes were cured in fresh water for 28 days and then placed to
the tidal zone of marine environment. The specimens were tested for total and free
chloride contents and corrosion of embedded steel bar after being exposed to sea water
for 30 months.

The results showed that the use of rice husk-bark ashes in concrete have a better
chloride and steel corrosion resistant than control concretes. Besides, concrete with a
low W/B ratio clearly decrease the chloride penetration and steel corrosion when
compared with that a high W/B ratio. In addition, chloride binding capacity increased
with the increase of rice husk-bark ash in the concrete. However, the use of high volume
rice husk-bark ash in concrete (50% replacement) results in decreases the chloride
binding capacity.

Keyword; Rice husk-bark ash, Chloride penetration, Steel corrosion, Marine
environment '
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Fe" +2CI —> FeCl, (2.5)
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o LY ] Qaaa o/ a o 9 =1
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~ o = - [3 - 4 :’ o o
unaiFonda ogiiue uunidoyleason lud oglilowlansen Tua uagi deaunishn 2.7

3(MgS0,.7H,0)+2(3Ca0.AL0,.12H,0) —> 3Ca0.AL,0,.3CaS0,.31H,0+3Mg(OH),
+2A1(OH),+8H,0 @.7)

uuniidondamineginfsnsuunadonleasen lod ldiTuunadoudamlanse

g1l AeaunITh 2.8
MgS0,.7H,0+Ca(OH), — CaS0,.2H,0+Mg(OH),+5H,0 (2.8)

unaFsuFamaniedldui 14 musoilfasnfuunadonegiumlamsa ldily

4 ) a s dl
uaaiyscda Inegliun Aeerunisn 2.9

3(CaS0,.2H,0)+3Ca0.AL,0,.12H,0+13H,0 —> 3Ca0.AL0,.CaS0,.31H,0 (2.9)
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Yaqulow Iva1u (Pozzolanic Materials) A1UA11AAILUDI ASTM C 618 Wi
Y] Ay 9 4 an . A aan =Y .
Jaqisznoudooen lvavoTanT (Siliceous) #3530 FANTALDYUUT (Siliceous  and
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32910 I582291N
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; AINUT , NI
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ADUNTA ADUNTA
of of of of
() My
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5 1.09 0.96 5 1.12 1.09
10 0.65 0.57 10 0.68 0.65
145 145
15 0.44 0.39 15 0.44 0.39
10 0.38 0.57 20 0.44 0.39
5 1.09 0.90 5 0.90 0.87
20 0.44 0.26 20 0.39 0.27
145R15 145R15
15 0.26 0.08 15 0.14 0.14
10 0.27 0.08 20 0.14 0.27
5 0.96 0.68 5 0.26 0.26
10 0.3e 0.2¢ 20 0.44 0.24
145R 15 145R15
15 0.14 0.ue 15 0.14 0.27
20 0.22 0.79 20 0.11 0.10
5 0.65 0.11 5 0.63 0.26
10 0.14 0.13 10 0.22 0.26
145R15 I65R35
15 0.22 0.07 15 0.14 0.09
20 0.11 0.06 20 0.14 0.10
5 0.11 0.14 5 0.41 0.57
10 0.19 0.15 10 0.22 0.10
I145R50 I165R30
15 0.19 0.19 15 0.19 0.10
10 0.1 0.13 20 0.13 0.12
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