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Selection of optimal acid solution for closed recycling of concrete and quality
confirmation of obtained recycled aggregate

KURIHARA, Norihiko
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Concrete pieces were dissolved 14 days by using formic acid solution
(concentration 15, 20%) and hydrochloric acid solution (concentration 10%). In consequence, recycled
coarse aggregate of H class of JIS standard and recycled fine aggregate of L class of JIS standard were
made. The dissolution of the concrete piece is considerably progressed in the first 3 days and then the
dissolution gradually proceeded. Also, when using the mixed solution of formic acid and hydrochloric
acid, the density in oven dry condition and the water absorption of recycled coarse aggregate after 3
days were 2.57 g/cm3 and 2.16% respectively. In case of recycled fine aggregate, the density in oven dry
condition and the water absorption after 3 days were 2.52 g/cm3 and 3.10% respectively. A possibility to
build a recycle system for concrete in a short period of time was obtained in this study.



17

20 3 2/3
JIS JIS
A 5002 JIS A 5021
2009
20 1
2.53g/cm® 2.17
JIS H
@
W/C=50 40
x 40%x 160mm 40%x 40x 40mm

1

5 10 15 20

30

30
€)
W/C=50
¢ 100x 200mm 20
25mm
15 20
10
14 1 1
1 1 pH
®
W/C=50%
® 100x 200mm 36 28
25mm
25mm
5mm 10.5kg 5mm
2.3Kg 20% 24 .4kg
12
3 5 7
7
(4)2
H25 26
H27
2
x 40x 160mm
359
H26
-1
2 1
-1
(%) ( )
10 82 55 28
15 82 55 28
20 82 55 28
20 82 55 28
25 82 55 28
30 82 55 2:8

14

40



)2

(@) 15%
8: 2
W/C=50%
@ 100x 200mm 12
25mm
5mm 5mm
51
15% 8:
2 1
3
@
-1
4
10 15 20
-2
5
3

() -2
30
10 15 20
10 10 6
5 10 15 10 4
4 5
10 15 20 3
-2
@[30 (@ (%) @]30 (g (%)
1% 86.0 853 08 1% 820 783 45
3% 86.0 68.8 20.0 3% 80.0 757 54
5% 86.0 450 47.7 St 82.0 68.0 171
10% ] 86.0 0.0 100.0 106 ] 820 324 605
(@{30 (q (%) @[30 (g (%)
1% 83.0 83.0 0.0 5% 88.0 845 40
3 83.0 812 22 10% | 880 758 139
5t 84.0 739 120 15% | 880 703 20.1
10% ) 830 440 470 20% | 880 64.9 26.3
@[30 (g (%) @[30 (g (%)
5% 90.0 714 20.7 5% 850 738 132
10%) 920 354 615 10%] 850 614 278
15% ) 940 00 1000 15% | 840 504 400
20% ) 96.0 0.0 100.0 20% ] 850 502 409
@
pH
-1 2
16 17 pH
5.1 1.0 12 14
40.0 TXBIWEE = FBO%EE 7.0
35.0 - EEI10%EE - FE15%pH 6.0
FH#20%pH —~ 15 E810%pH
30.0 e o000 so
o K
Mzs.o oot .0
1g20-0 %—H-lﬂ% 3
i 3.0
15.0
10.0 20
5.0 —/_/_/_/_/f 10
0.0 0.0

D % 2 2 2 2 2
4@@;‘3@9 & '& '50 N o,Q} ©

JIS

LRI IR IR IR IR
SAPAEAR AR AR AR AR AR
B

-1 pH



70 o N—UUBH
“© fodmoumma
m R 20%
| o EEma RERHL
°§4.o r
i;k BEEHMM
&3'0
20 ‘.
0 | BEBMH
[
0.0
2.2 2.3 2.4 25 2.6 2.7
HEEL R (g/cm?)
-2
-3
JIS
L
6
14.0
ABRRIS%EAEEH
12.0 AN miEER20% F £ M EH
100 HEB10%FEMEH
BEEML
8.0
g
6.0
% B RHM
=X a0
2.0
BEBMH
0.0
2.0 21 2.2 23 24 25 2.6 2.7
$BELEE (g/cm?)
-3
€))
CO,
pH 13.1
2.1 2
23.7
pH 7 3.3 pH
5mm
7
, 7
-4
35
7 2.44 2.55
2.58g/cm3 94 98 99%
5
H

5mm

1.50%
3 57 3.04 2.88
2.59%
3
H
27 35
_ 26 - 3
E 25 / §5§§
=24 15'3
23 -
22 05
2.1 0
M- BRER] 2HBE S5HEBE THB
— R wem REETEE ——RE (30
-4
smm
-5
3 57
2.55 2.58 2.61 g/cm3
96 97 98%
357 2.62
1.97 1.43%
3
H
28 B
_ 27 5
E 26 42
25 a #
o 24 2 é
23 1
22 0
M- JEBERT 3HHE SHB THE
—RETTTE wem RETEE ——EE (30
-5
(42



-3
-4 15
8 15 20
2 3
100
3
30
6
15 8 2
2)
-4
1 2
10% 0% 11% 19%
8 2 | 15% 0% 100% | 100%
20% 0% 86% 89%
10% 0% 14% 24%
5 5 [ 15% 0% 82% 91%
20% 0% 87% 92%
10% 0% 29% 50%
2 8 | _15% 0% 100% | 100%
20% 0% 100% | 100%
20% 0% 73% 74%
5 5 [ 25% 0% 28% 82%
30% 0% 25% 41%
20% 0% 13% 61%
2 8 | 25% 0% 14% 43%
30% 0% 79% 86%
20% 0% 4% 7%
8 2 | 25% 0% 7% 9%
30% 0% 17% 19%
-5 2
0 30 60 90
8 2 15 0% 21% 73% 81%
8 2 15 0% 11% 23% 32%
8 2 20 0% 11% 41% 50%

(5)2

30.

12.2




7K (%)

-6 7 1
2.53 g/cm® 2.55% JIS
H 3
2.57 g/cm® 2.16 %
1 2.41 g/cm®
4.23% M
3 2.52 g/cm®
3.10% H
7.00
L
6.00 0
®
5001 e —————
€ 400 - L
3.00 - Y
2,00 e H
1.00 i & »
i
0.00 r 1 .
220 230 240 250 260 270
g/cnf)
-6
10.00
9.00 BAERHL
8.00 oN—=Ty
7.00 I.
6.00 - RERMM | gz
5.00 :
4.00 T o . 18H
3.00 I | BEEHH
900 : ! ®3[8H
= 1
1.00 : b
]
0.00 ! 1
2.00 210 220 2.30 240 2.50 2.60 2.70
A EE (g/cm®)
-7
43
V-51 2016 3 14 15
70
V-229
2015 9 16 18

€))

2014

3

41

13 14

KURIHARA Norihiko

V-15



