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IINTRODUCTION

Sustainability Issues:
+ Each ton of cement production-one ton of carbon-dioxide, 1 kg of sulphur dioxide (SO,), 2 kg oxides of nitrogen (NO,)
and 10 kg dust into the atmosphere (Zhang et al., 2018)

RESULTS AND CONCLUSIO

Table 1-Density and Compressive Strength Table 2-Workability

+ Shortage of Landfill sites

Optimum Solution:
Geopolymer concrete (GPC)- novel form of concrete, synthesized by the alkali activation of source materials (aluminosilicate
rich materials) ( Davidovits, 1991).

On Site Feasibility Problems:
+ Highly corrosive alkaline solution-based reagents
+ Heat Curing

Feasible Solution: Dry Mixing Technique
+ Powder-based reagents: required in less quantity

* Source Materials: aluminosilicate rich materials
+ No need of heat curing
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EXPERIMENTAL WORK

“Table 1- Mix Proportions for Geopolymer Composites

Binder* Mix ‘Activator ‘Activator/ “Activator component Water/Binder HRWRA***
Design Binder ratio
ation**
FA(C)F MIAI Ca(OH),+ 0.09 NaySiO; 51,0/ 033 0
GGBS Na,Si0;.5H,0 Ca(OH),~2.5
MIA2  Ca(OH),+ Na,SO, 012 Ca(OH),/ Na,S0,-2.5 035 0.01
FA(FY+ M2Al Ca(OH),+ 0.09 Na,Si0,.SH,0/ 03 0
GGBS Na,Si0;.5H,0 Ca(OH),=2.5
M2A2 0.12 Ca(OH),/ Na,SO,-2.5 035 0
Ca(OH);+ Na,SO,
GGBS M3AI Ca(OH);+ 0.09 NaSiO;.5H,0/ 03s 0
Na,Si0;.5H,0 Ca(OH),~2.5
M3A2  Ca(OH);+ Na,SO, 012 Ca(OH),/ Na,SO,=2.5 03s 0.02

T A e S —
Designation (glem’) Pa) Designation  er Flow  Slump
B
FACH  MIAT 035 IS0 202197203 3157664785545 (mm)
GGBS FA(C)+ MiAT 0.35 o 195 2.8
GGBS
ML a3 TS 2uwacnom  SMTISA¥GA2 Mz om oo w17
FA(FY+  M2Al 03 T14/28/56  1.85/1.86/1.86/1.87  20.525.67/34.05/34.12 FA()+  M2A1 03 o 170 189
GaBs GGBS
M2A2 035 T/14/28/56 LISINA. BANA. M2A2 0.35 o NA. NA.
GGBS M3A1 0.35 o 175 2.06
M o om0 s
GBS M 03 Teass 0w 2a1smamie
WAL 03 anse 202020 7SR
N . e P -
i W - ° H Uneer psat)
§ ) Po- et
Pl oo - .
i B | o
P | . .
i
™
H
4= A A AT n
Figure 5- Effect of activator on different source materials (a) Al (b) A2
- . N 7 /
H a— H H ’ /
i R : f
H H -
i, H N v
: TN NN v

Figure 6- Compressive strength for mix (M2A1)

Figure 7- (a) Relative slump of different mixes for activator Al (b) influence of

MixDesignaton

activators (Al and A2) on relative slump of different mixes

+ The mix combination (M1A2) achieved the highest compressive strength of 64.2 MPa at 56 days.

* The mix M1A1

a

strength of 55.45 MPa at 56 days and higher slump flow than mix M1A2.

+ The initial and final setting time of the mix M1A1 was determined to be as 119 minutes and 259 minutes respectively.

* MIAI was designated as the best performing mix based on slump flow and compressive strength characteristics.

All numbers are mass ratios of binder
*Binder denotes supplementary cementitious materials (SCMs)
*#* Mix Designation: M-mix, A-activator

*#+* HRWRA: Poly-carboxylate based super-plasticizer

Figure 1-Sample Preparation

Figure 2- Ambient Temperature Curing Regime

Figure 3-(a) slump flow spread, (b) setting time test, (c) compressive strength test
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