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Development of Manufacturing Method for Non-Burnt Bricks Using Fly-Ash to Reduce CO2 in India
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Photo 1 SEM Photo of Fly Ash (x5000) (India-B)
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Table 1 Properties of Fly Ash from India and Japan

Loss on Specific  Surface  Flow Index of Index of

Si0, Moist ;i
A oisture Ignition Gravity Area Value Activation Activation

(%) (%) (%) (g/em®  (cm%/g) (%) (28d) (91d)
Fly Ash
(naieay 6201 009 088 222 2850 102 77 88
T}Amn 5870 0.10 150 225 4030 116 84 101
apan)

Table 2 Chemical Composition of Glass Phase for Fly Ash

Chemical Composition of Glass Phase

Sample in Fly Ash(%) ((}‘l;:’;s
SiO, ALO; Fe,0, CaO MgO

India-A 52.1 6.9 31.1 9.3 0.6 56.4

Japan 64.5 23.9 4.8 5.3 1.5 771
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Slag Cement Lime
Fly Ash

@
_

e

Press (10 or 8N/mm?)

Curing [1] or [2] 1
I| Total Curing Time
1

| Moist [20°C,90%(RH)] Curing | 24h

I

| Compressive Strength Test |

Fig.1 Flow Chart of Production and Accelerated Curing Test Method for Non-Burnt Bricks

Table 3 Mix Proportions and Physical Properties of Materials Used for Non-Burnt Bricks

Fly Ash  Fly Ash Slag . Additive
(Japan) (India) Cement Lime Sand Water A
Specific Gravity
3 2.30 2.22 3.04 221 2.63 1.00 2.66
(g/em’)
By Weight (%) 44.0 44.0 8.8 62 29.0 11.0 1.1

ByVolume(kg/m3) 758.6 732.2 200.5 102.0 572.5 109.9 21.1

Additive A

N

i

Lime ent
6.2% 8.8%

Fig.2 Mix Proportions of Non-Burnt Bricks
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Table 4 Quality Standard of Common Bricks Used in India and Japan

Average Compressive Strength  Water Absorption

Type (N/mm”) (%)

India IS - =7 =20
2 =15 =15

Japan JIS 3 =20 =13
4 =30 =10
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40.0
35.6 35.9
& - 34.2
: 380 - 315 ;!33.9
z 30.0 28.1 267 29.4
< 27.9 '250 28.0
%" 250 " 122.6 0242
= 0.0 1S Q 23.7 214
v =0 202 16.6 167
-a .
2 150 | 13.7 14.5 —
g 11.4 13.8 ’
8 10.0 B 113
5.0 <BrIndia-A-100°C =#=]ndia-B-100°C =®=Japan-100°C
: O India-A-80°C 4-India-B-80°C O-Japan-80°C
0.0 <@ India-A-60°C | =#~India-B-60°C ,“®Japan-60°C
3 6 12

Steam Curing Time (h)

Fig.3 Effect of Temperature and Steam Curing Period on Compressive Strength of Non-Burnt Brick Specimens

40

B 35

E

z 30

=

o 25 1

=

= 20

oA 34.0

g 1

% 10 21.5

£

S, I
0 1

Steam80°C-3h Steam80°C-5h  Steam180°C-3h

Type of Curing

Fig.4 Effect of Steam Curing Temperature on Compressive Strength of Non-Burnt Bricks
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Fig.5 Effect of Water Immersion Period for 28d on Compressive Strength of Non-Burnt Bricks
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Fig.6 Effect of Water Immersion Period for 360d on Compressive Strength of Non-Burnt Bricks
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Steam 60°C(12h) + 20°C90%RH(12h) = (24h)
Weight (g) : 1700 Specific gravity (g/cm3) : 1.72

[y
(=3
<

Unit : mm

Photo 2 Specimen of Full Scale Non-Burnt Brick

Table 5  Details of Specimen for Porosiometer Test

Fly Ash Curing

No. India-A 1India-B  Japan Steam 80°C 3h

@ O - O

@ - O - O

©) - - O O

100
= 90 OIndia-A-S80 @D
B 80 =1} ¥ India-B-S80 @
E Al K OJapan-S80 @
%) 70
E oo gl
S 50 I
2
L 40
2 30
s 20 1
E
E 10
© 0
1 10 102 10 10¢ 105

Pore Diameter (nm)

Fig.7 Comparison of Pore Diameter of Non-Burnt Bricks

Total Pore Volume (mm®/g)

200
180
160
140
120
100
80
60
40
20

B Total Pore Volume

@

®

Fig.8 Comparison of Total Pore Volume of Non-Burnt Bricks

Type of @pecimen
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SREEIEANFLAS 100nm LA T OMILENZ < 725 LN M EZ 7R Lz, & 512, WA PSIE, 20~330nm K HIFLEA
FHERMEDVEAL T T EEHREIC o728 L, SEETEICA V RETZ 74 7 v 2 B Z2ERIZED AR, Th
AW U7k L o TR RICB W T H RO Z E N 25 LR TE T,
36 ARRELEHRRAOETHEMBEEICL S04

RERIR OHGI% & O 5 E % 1000 i, 5000 f%, 10000 {5 K& UF 20000 i D2 CHE Lz, AT 10000 {505 H
ZLRE L CHMET 4T 5, Photo 3 ICAARET 747 vz AN THERL, 80CT 3h BREA L3 BR{K010000 %)
%759, Photo4 LN Photo 5121 > RETZTA T v a2 AL BERAWTERL, 80°C T 3hR&AEA LIZRBRIKDHK
A% E(10000 f5) % 759,

NEWCAT S 10.0kV  X10,000 1pgm WD 10.0mm

Fly Ash

SEI 10.0kV  X10,00 Tum WD 10.0mm

Photo 4 SEM Photo of [3h Steam(80°C) Cured] Non-Burnt Brick Specimen (FA:India-A) (x10000)

NEWCAT SEI 10.0kV  X10,00 1um WD 10.0mm

Photo 5 SEM Photo of [3h Steam(80°C) Cured] Non-Burnt Brick Specimen (FA: India-B) (x10000)
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