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Chloride Binding Capacity of Concrete Containing

Rice Husk Bark Ash under Marine Environment
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Abstract

In this research, the effect of ground rice husk-bark ash (GRBA) and W/B ratios on chloride bind-
ing capacity of concrete under marine environment were studied. Control concretes were designed using
Portland cement type I with W/B ratios of 0.45 and 0.65. Concretes containing GRBA were cast using
GRBA to replace Portland cement type I at percentages of 15, 25, 35, and 50% by weight of binder at the
same W/B ratios of the control concretes. The 200-mm concrete cube specimens were cast. The specimens
were cured in water for 28 days then were exposed to tidal zone of marine environment. Consequently, free
chloride (acid soluble) and total chloride (water soluble) contents in the concrete were measured after the
concrete was exposed to the tidal zone of marine environment for 5 years.

The results showed that the percentage of chloride binding capacity compared to total chloride
content (Pyv) increased with the increase of GRBA in the concrete. However, the use of high volume GRBA
in concrete (50% replacement) results in decreases the percentage of chloride binding capacity. Also, it was

found that the decrease of W/B ratio resulted in the increase of Py of concrete.

Keywords : Rice Husk-Bark Ash / Chloride Binding / W/B Ratio / Marine Environment
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A1390 2 avAUsEnaUNNLAlTRY TaRLTTaU

a0
p9AUszNoLN AR (%) Yudiud iWhunauwdenldunasiBon

szt 1 (GRBA)
Silicon dioxide 20.80 87.0
Aluminum oxide 5.50 1.08
Iron oxide 3.16 2.58
Calcium oxide 64.97 1.25
Magnesium oxide 1.06 0.5
Sodium oxide 0.08 0.08
Potassium oxide 0.55 1.0
Sulfur trioxide 2.96 0.09
Loss On Ignition 2.89 5.71
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AIUNTNADUNTA (NN./AL.AL)
SIUNTY Yududvasauaus | iunauiwienliiueaziden | _ y w/B
’ Yszandi 1 (GRBA) e sP

145 424 - 979 767 190 - 0.45

165 295 - 1,039 | 814 192 - 0.65
145GRBA 15 360 64 957 767 190 | 0.85 | 045
145GRBA 25 318 106 938 767 190 | 1.70 | 0.45
145GRBA 35 276 148 925 767 190 | 254 | 045
145GRBA 50 212 212 952 767 190 | 3.82 | 045
I65GRBA 15 251 44 1,023 | 814 192 - 0.65
I65GRBA 25 221 74 1,012 | 814 192 - 0.65
I65GRBA 35 192 103 814 192 | 0.30 | 0.65 | 0.65
I65GRBA 50 148 148 982 814 192 | 0.30 | 0.65
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indin
from (%by (%by (%by binding total CI' gi
Mix (%of total CI),
surface Wt. of Wt. of Wt. of (%by Wt. of (%by Wt. b
(mm) binder) binder) binder) binder) of binder) °
5 1.09 0.96 0.13
10 0.65 0.57 0.08
145 0.09 0.64 145
15 0.44 0.39 0.05
20 0.38 0.27 0.11
5 1.09 0.90 0.19
10 0.41 0.26 0.15
145R15 0.16 0.48 337
15 0.16 0.06 0.1
20 0.27 0.06 0.21
5 0.96 0.86 0.1
10 0.49 0.27 0.22
145R25 0.14 0.47 29.6
15 0.19 0.09 0.1
20 0.22 0.09 0.13
5 0.55 0.51 0.04
10 0.19 0.13 0.06
145R35 0.08 027 28.0
15 0.22 0.07 0.15
20 0.11 0.06 0.05
5 0.35 0.34 0.01
10 0.19 0.15 0.04
145R50 0.04 0.22 16.9
15 0.19 0.12 0.07
20 0.16 0.13 0.03
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surface Wt. of Wit. of Wit. of (%by Wt. of (%by Wi. b

(mm) binder) binder) binder) binder) of binder) °
5 112 1.03 0.09
10 0.68 0.64 0.04

165 0.07 0.68 10.0
15 0.46 0.38 0.08
20 0.44 0.38 0.06
5 0.90 0.8 0.1
10 0.33 0.23 0.1

I65R15 0.07 0.38 185
15 0.14 0.11 0.03
20 0.14 0.09 0.05
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20 0.11 0.06 0.05
5 0.41 0.39 0.02
10 0.22 0.15 0.04

I65R50 0.02 0.22 10.2
15 0.11 0.10 0.01
20 0.14 0.12 0.02
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