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A Study on the pH Characteristic of Recycle Aggregate According to
Test Methods and Elapsed Time
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Abstract

The pH of recycled aggregate is over 12 because of high alkalinity of cement. This high alkalinity give
circumstance harmful effect. The high alkalinity of recycled aggregate can appear variously according to
aggregate properties, elution time of alkalinity, aggregate size, and so on. This study analyzed recycled
aggregate properties according to wet and dry type manufacture process; different test methods: waste
official test, soil contamination official test, BS EN 1744-3 standard: elution time and different size to
test effects of various condition. These test results can contribute to solving environmental problems by
recycled aggregate. In the test results, pH of recycled aggregate was as higher as smaller particle size
and as time elapsed. There was no difference between dry and wet type recycled aggregate except for
difference according to elapsed time. Waste official test method got the highest pH value between pH
test methods. So unified pH test method need to test recycled aggregate pH.
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Dimmensions: mm
Table 3 Recycled aggregate properties
1 Wet type
items recycled frietygti
2 aggregate 8eres
3 . . Test aggregate amount 2.0m’ 2.0m’
1.Motor driven dip
stirrer Load Load
2. Cover use type construction construction
5
6 3. Tank 3 steps of 4 steps of
4. Screen support
. . crush crush
5. Screen insert Crushing process
7 . 4 steps of 7 steps of
(mesh size: 2mm) separation separation
6. Test portion p P
7. Stop cock Quality Certification of certified certified
recycled aggregate
Fig. 1 BS EN 1744-3 test apparatus
0.08mm
2.80 2.05
passage(%)
32 :f& iy yife] H =xq ) .
=SEA[9| p quality Abras:on 377 235
properties loss(%)
=0 Ol ST "o AL 6 = ANAMHIA in Organic
pH 54 9% cF3Ae =232 A4 Certification impugrity(%) 0.11 0.10
o wet AHGAE AZ B F4, AXA = B¢ A
- Non organic
ANog LH
o TR impurity(%) 118 0.45

Table 2 Recycled aggregate size for pH test

Test method Waste Soil
official pollution | BS EN
Aggregate official 1744
. test
type and size test
20~32mm O O O
5~20mm O O O
Wet
WP | 955mm | O e e
Dry
type under o o o
2.5mm
Mixed size O O O
(c) pH measure (d) Keeping sample
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Fig. 2 Waste official test results
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Fig. 4 Soil contamination official test results

Table 4 pH test results of recycled aggregate by wet type process

Elapsed time
(hour) 0 0.5 1 3 6 12 24 48
Classes

20~32mm 1038 | 1066 | 1056 | 1056 | 1057 | 1089 | 11.66 | 1158
5~20mm 1069 | 10.68 106 1053 | 1055 | 1119 | 1123 | 1149
Wasfegtfﬁdal 2.5~5mm 10.77 10.66 10.54 10.68 11.05 11.39 11.44 11.57
under 25mm | 1152 | 1143 115 1124 | 1127 | 1154 | 1155 | 11.89
total mixed | 1137 | 1102 | 10.81 10.9 1045 | 1097 | 1101 | 1168
20~32mm 1002 | 1011 | 1037 | 1036 | 1038 | 1054 | 1087 | 1143
i 5~20mm 1038 | 1029 | 1027 | 1039 | 1042 | 1102 | 11.08 | 1127
contamination 2.5~5mm 1043 | 1039 | 1042 | 1035 | 1022 | 1063 | 1082 | 1119
official test ™ der 25mm | 1163 | 1141 | 1146 | 1118 | 1112 | 1125 | 1124 | 1198
total mixed | 1156 | 1094 | 1079 | 10.89 106 1052 | 1067 | 1147
20~32mm 1021 | 1025 | 1031 | 1032 | 1038 | 1052 | 1135 | 1144
5~20mm 1046 | 1046 | 1046 | 1051 | 1046 | 1106 | 1116 | 1136
0 2.5~5mm 1042 | 1051 | 1053 | 1051 105 1052 | 1038 | 10.27
under 25mm | 1144 | 1144 114 1143 | 1137 | 1108 | 1117 | 1133
total mixed | 1121 | 1094 | 1068 | 1088 | 1075 | 1062 | 1074 | 10.88
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Fig. 6 pH test results by each method
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i Table 5 pH test results of recycled aggregate by dry type process i
| |
| |
| Elapsed time |
3 (houn)| 0 0.5 1 3 6 12 24 48 3
| Classes |
| |
| 20~32mm 10.19 10.45 10.13 10.6 10.81 11.3 11.84 12 |
| |
i 5~20mm 10.46 10.53 10.54 10.72 10.85 11.16 11.36 11.97 i
| . . |
i Wasrfegtfﬁqal 2.5-5mm 10.73 10.8 10.84 10.97 11.05 11.22 11.2 11.62 i
| |
i under 2.5mm 11.12 11.19 11.13 11.13 11.06 10.98 11.01 11.52 i
| |
i total mixed 11.17 11.02 10.89 11.05 11.04 11.17 11.23 11.73 i
| |
i 20~32mm 9.85 9.99 9.94 10.42 10.62 10.83 11.37 11.46 i
| |
i Soil 5~20mm 10.27 10.34 10.51 10.6 10.72 11.16 10.9 11.79 i
| |
i contamination 2.5~bmm 10.71 10.67 10.69 10.73 10.71 10.93 10.96 11.16 i
i official test i
| under 2.5mm 11.09 11.14 11.17 11.07 11.02 10.92 10.92 11.22 |
| |
i total mixed 11.14 10.88 10.83 10.84 10.86 10.96 10.95 11.07 i
| |
i 20~32mm 9.6 9.8 9.77 10.16 10.33 10.59 10.73 10.84 i
| |
i 5~20mm 10.42 10.52 10.52 10.63 10.66 10.77 10.85 11.05 i
| |
i ]13754315_1; 2.5~5mm 10.52 10.62 10.52 10.72 10.66 10.69 10.67 10.78 i
| |
i under 2.5mm 10.9 11.07 11.03 11.01 11.05 11.12 11.1 11.13 i
| |
i total mixed 10.9 10.87 10.91 10.94 10.85 10.87 10.84 10.93 i
| |
| |
| |
| |
| |
| |
| |
| |
1 |
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