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Experimental Study on pH Reduction by Neutralization
Treatment and Curing Methods of Porous Concrete for Planting
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Sung, Chan Yong - Kim, Young Ik

Abstract

This study is performed to examine pH reduction by neutralization treatment and curing condition of
porous concrete using rice straw ash for planting.

Test results show that pH of porous concrete without neutralization treatment in the dry and water curing
is 10.34 ~ 10.57 and 9.42 ~ 9.72, respectively. pH of porous concrete by neutralization treatment in the dry
and water curing is 9.72 ~ 10.03 and 9.00 ~ 9.37, respectively.

Accordingly, the best method for pH reduction of porous concrete for planting is to use water curing and
neutralization treatment.
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Table 1 Physical properties of normal Portland cement

Setting time Compressive strength
(hrs-min) (kef/cih)

Initial | Final | 3days | 7days | 28days
315 5-7 7-20 194 216 323

Specific
gravity

Table 2 Chemical compositions of normal Portland
cement (Unit : %)

Si0z | AbOs | CaO | MgO | SOs | K20 | NazO | FexOs
21.09| 484 6385|332 (309(113|029 | 2.39
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Table 3 Physical properties of aggregate

.| Specific | Absorption | Unit

Item (iifg) gravity | ratio l:éggﬁfss weight

(20C) | (%) U1 (ke/ i)

Coase o 10l ope | 262 | 664 | 1449
aggregate
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Table 4 Physical properties of rice straw ash

Specific | Unit Blain Grain size (im)

gravity | weight (cm?/ 90% 50% 10%
° . 2) 0 7 o
(20C) | (ke/n?) pass pass pass

2.25 252 | 3888 | 866 16.4 08

Tab_le 5 Chemical compositions of rice straw ash
(Unit : %)

Si0; | Ca0 | MgO| K20 | Naz0 | AlOs| FesOs| SOs| Ig loss
548(595(1.061182| 19212191821 06| 25
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Table 6 General properties of superplasticizer

Specific Freezing o Unit
' . Principal .
gravity | pH Color point : : welght
(20¢) () | ineredent |
120|941 Dark brown P Naphthalene 1190
’ - liquid sulphonate '

A8 fa st 73\”4*” Q1 Akt
(Ammonium monohydrogen phosphate, (NH,)»
HPO,;, &5 99.1%, pH 8.14)& A}£39ch
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Table 7 Mix design of porous concrete é(r)lx;tplag}?ng M, Zz o ;o

Mix |Gravel size Cement Natural| Rice Super W )

type | (mm) gravel |straw ash | plasicizer A9 A = d7A-g ddsty] dF o
ECOC 1 243 | 1500 | 0 21 |536 o gol&o] frolsiE FAshket
ECOC 2 001500 | 42 | 21 |%5  AoleiEEi gold] Wit tjws] 2 o] Hol
poocs| s~10 | w7 1500 | 82 | 21 |59 7] o] o]E AGT I o]LaA =a0)ex)s
FCOC 4] 04| 150 121 | 20 [593 (pH) & HFEo] 1~147479] 42 Uehdn pH<
FCOC 5| 971 | 1500 | 157 | 20 |ed 7ol AW, pH>7old Lzeld e vehdch
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Table 8 pH result by neutralization treatment of porous concrete
. pH measured with age in days
Type Time of treatment Curing {days)
(days)

2 7 14 21 28
Untreatment Dry 10.70 10.66 1063 10.60 10.34
Water 10.70 1013 10,01 968 957
) Dry 1059 10.29 1018 1010 9.82
Water 1059 10,00 957 942 9.00
Dry 10.16 9.97 9.80 9.72
EcoC 1 6 Water 9.10 9.84 952 911
13 Dry 10.08 1004 987
Water 363 944 9.28
% Dry 9.86 9.72
Water 841 9.32
Untreatment Dry 10.88 10.82 10.66 1055 10.50
Water 10.88 10.26 9.96 9.80 9.72
) Dry 1052 10.39 10.30 1012 10.03
Water 1052 9.75 954 940 9.11
Dry 1045 1019 9,88 9.78
ECOC 2 6 Water 9.55 1009 9.78 928
13 Dry 10.29 9.91 9.83
Water 8.84 9.71 9.27
2 Dry 10.18 983
Water 8.05 9.37
Untreatment Dry 1091 10.87 10.75 1062 1049
Water 1091 10.67 10.15 972 9.67
] Dry 10.76 1043 10.27 10.19 9.88
Water 10.76 9.64 943 9.29 9.05
Dry 10.12 1009 9.89 9.78
ECOC 3 6 Water 9.35 9.75 9.34 9,05
3 Dry 1008 9.86 9.72
Water 883 9.23 9.19
20 Dry 9.87 9.78
Water 8.39 9.02
Untreatment Dry 10.85 10,72 1063 10.60 1057
Water 10,85 1012 9.78 9,64 9.55
i Dry 1068 10.32 10.30 1007 10.01
Water 10.68 9.90 955 9.36 9.19
Dry 10.09 9.97 9.96 9.89
Ecoc 4 6 Water 9.26 9.65 9.29 9.19
13 Dry : 10,01 997 9.82
Water 861 931 9.08
T 2 Dry 1015 982
Water 8.47 9.22
Untreatment Dry 10.83 10.68 1054 1038 10.35
Water 10.83 9.88 968 954 942
] Dry 10.37 10.16 1005 1000 9.78
Water 10.37 9.69 941 9.35 9.27
Dry 1011 9.98 989 9.82
ECOC 5 6 Water 8.17 953 933 9.29
13 Dry 10,08 9.94 9.88
Water 917 943 9.14
20 Dry 991 9.73
Water 8.03 9.06
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