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Effect of Partial Replacement of Water with Photosynthetic Bacteria
on the Level of CO2 Absorption in Mortar
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Abstract
In this research, the CO; absorption performance of mortar was investigated. The level of CO; absorption in mortar
with various binders including cement and nonsintered cement was examined. As a result for the mortar with
photosynthetic bacteria, the compressive strength was similar to the one without the bacteria at early age but
decreased at the age of 28 days. However, for the CO, absorption, with photosynthetic, the performance of the mortar
with OPC, and nonsintered cement deceased to 21%(234 ppm) and 19.7%(243 ppm) respectively after 12 hours age.
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Effect of Partial Replacement of Water with Photosynthetic Bacteria on the Level of CO; Absorption in Mortar
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Table 1. Experimental design

Experimental factor Experimental level

= iAo 2 Zaol wiEke W/B 50%, BiS =
1:302 sjgdon Ask) 2= OPCQ} OPCE #13
ARESHA] o2 v AR Non—OPCe| 2572 3191

ot E3h, B E9 iRl AT A &
3R] ¢ke PB 09} HiEH=2] 100%S FeHdw-o= o
Agk PB 1009] 2FF2 8ISit, *‘W}ﬂﬂih SEA
2k 3, 7, 289 APolAS = B HHEE Sk,
AU o 2e SEMEY 2 XRDEAS A4 o}%‘ith E
o, B COp S0t Elshr] st A
28Ul A9] CO, s S4& AAEIITE o, vk %4
RE 2 2208 aPsto] €O, v S48 AlRdAl=
Aol Q7R L& 20+3C, FE 60+ 10%2) OJ*g*e‘Oﬂ
A 715EE AASHITH,

_4

Table 2. Mix proportions

Unit weight (kg/m°)

Type  W/B BS Binder

(%) C BS FA SL SF S W PB
C-PB O 58 0 0 0 0 1524 254 0
C-PB100 , .. 0 305158 25 25 1524 0 254
NC-PB 0 508 0 0O 0 0 1524 254 0O
NC-PB 100 0 305 153 25 25 1524 0O 254

[Notes] W/B : Water to binder ratio, C : Cement, BS : Blast furnace
slag, FA : Fly ash, SL : Slaked lime, SF : Slaked lime,
S : Sand, W : Water, PB : Photosynthesis bacteria

2.2 AIE2T =

2 AFoA A3 AR =g - 3R EAAS
Table 3 2 Table 42} Zt}.

Table 3. Physical properties of cement

% Setting Compressive  strength
W/B (%) %0 Density Fineness Stability  time(min) (MPa)
B:S 1:83 (g/em) (em/g) (%) Initial Final 3 7 28
Formulation i ' _ set set days days days
et Kinds of binder OPC(C), Non-OPC(NC) 315 3480 006 250 438 06 313 428
Photosynthesis
bacteria by water 0(PB 0), 100(PB 100)
weight (%) . . . . ..
Table 4. Physical and chemical properties of various cementitious
» Compressive strength materials used
(3, 7, and 28 days) Prysial
e Flexural Strength features Chemical CompOSition
Experimental  detalil 3,7, and 28 d Segment Finen
xperimenta etails (8,7, an ays) Eze?;!t)y ess SO, CaO AbO; MgO SOs FexOs
* SEM (3 and 28 days) g (emg)
* XRD (3 and 28 days) BS 29 4300 294 402 154 79 44 0.5
* Density of CO, (28 days) FA 22 3800 522 88 17 20 08 28
- ] SL 21 2000 20 91.3 1.1 37 05 0.8
[Notes] OPC : Ordinary portland cement, Non-OPC : Non-ordinary 200
portland cement SF 2.1 000 95.1 0.3 0.2 07 08 0.1
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Figure 1. Mixing water
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bacteria (x1000 times
magnified feature)
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Figure 3. Photo of CO2 measurement of specimens
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Figure 5. Compression strength of specimens
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Figure 6. Flexural strength of specimens
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Figure 7. Reduction ratio of CO2
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