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A Study on Properties of Retarder via Tabletting Method

Jae-Suk Ryou,l) Neung-Won Yang,l) and Yong-Soo Lee"”
])Dept. of Civil and Environmental Engineering, Hanyang University, Seoul 133-791, Korea

ABSTRACT When hot weather concrete is utilized, the cooling methods of cooling pipe, liquid nitrogen, ice, etc., are used to
prevent the poor consistency and cold joint due to high temperature. These methods, however, spike the production cost and energy
consumption, and make quality control difficult. Among these methods is one that involves the use of a retarder. Although
economical, retarder is caused difficulty of retarded hardening and setting time control due to inaccurate weighing and poor working
condition. Therefore, how to make a tablet for hot weather concrete, as with the existing pharmacy and foods, is discussed in this
study, including the following items: mortar setting time, flow test by elapsed time, physical and mechanical properties of concrete.
As a result, gluconic acid is superior to lignosulfonic acid and the possibility of using them for such purpose without quality
degradation was confirmed in this study, when retarder is tabletting.
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Fig. 1 Process of compressed tablet manufacturing

Fig. 2 Before and after tabletting
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Table 1 Replacement ratio of powder retarders and tablet

Types Added amount (Cx%)

Lignin, gluconic

- 0.1%, 0.2%, 0.3%
tablet (lignin, gluconic)
- 0.1%, 0.2%, 0.3%

Gluconic 0.1%
tablet (gluconic)
- 0.1%, 0.2%, 0.3%

Mortar
W/C=0.5
Cement-to-sand ratio=1:3

Concrete
W/C=52.0% S/a=48.5%
(Binder : 337 kg/m’)

Fig. 3 Measurement of the penetration resistance and the
length change
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Table 2 Setting-time and flow value of Lignin retarders

Setting-time

Initial set (hr:mm) ‘ Final set (hr:mm)
Types Flow (mm)
0 | 30mn | 60 min
7:40 \ 10:10
Control
178 | 17 | 159
. 9:45 ‘ 13:40
Lignin. 0.1%
86 | 119 | 1m
o 13:25 \ 17:25
Lignin 0.2%
188 | 185 | 1719
o 22:05 \ 26:35
Lignin. 0.3%
187 | 12 [ 1
Tablet (Lignin) 7:45 \ 11:10
0.1% 81 | ;3 [ 169
Tablet (Lignin) 7:55 \ 11:40
0.2% 83 | 15 |
Tablet (Lignin) 8:05 \ 11:45
0.3% 84 | 173 | 174

Fig. 4 Penetration resistance of lignin retarders
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Table 3 Setting-time and flow value of gluconic retarders

Setting-time
Initial set (hr:mm)‘ Final set (hr:mm)
Types Flow (mm)
0 | 30min | 60 min
7:40 \ 10:10
Control
178 | 167 | 159
. 14:05 | 17:50
Gluconic 0.1%
187 | 190 | 192
. 22:40 | 35:55
Gluconic 0.2%
81 | 179 | 180
, 28:40 | 52:20
Gluconic 0.3%
84 | 182 | 182
Tablet (Gluconic) 9:25 ‘ 14:05
0.1% 87 | s | 175
Tablet (Gluconic) 17:30 ‘ 22:20
0.2% 181 | 12 | 1m0
Tablet (Gluconic) 28:20 ‘ 39:00
0.3% 186 | 174 | 173

Fig. 5 Penetration resistance of gluconic retarders

Fig. 6 Length change of gluconic retarders
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Fig. 7 The slump values depending on elapsed time

Fig. 8 Compressive strength depending on age
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Table 4 Carbonation depths and carbonation velocity coefficients

Carbonation depth (mm) Carbonation
T velocity
ypes 1 4 8 13 26 coefficient
week |weeks|weeks|weeks|weeks| (mm/ vweek )
Control | 4.66 |14.25]15.54|17.75|29.64 5.596
Gluconic | 5 5 110.12|14.67 | 16.22|27.40 5.143
0.1%
Tablet
(Gluconic)| 5.37 |10.96|13.18|15.67|27.49 5.073
0.1%
Tablet
(Gluconic)| 4.09 | 6.86 |12.07|12.76|16.64 3.323
0.2%
Tablet
(Gluconic)| 1.60 | 4.64 | 8.15 | 8.05 |13.44 2.653
0.3%

Fig. 9 Carbonation depth for each time

Fig. 10 Appearance of specimen to confirm cold joint
(left: control, middle: Gluconic, right: tablet)
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