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An Experimental Study on Indoor Pollutant Reduction of Cementitious
Composite Using Charcoal and Phytoncide
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In modern society, indoor activities time is increasing due to industrial development. Interest in indoor air quality is
increasing as indoor activity time increases. The main causes of indoor air pollution are formaldehyde which a chemical
cause, and fungi which a biological cause. Phytoncide effectively reduces Formaldehyde and Fungi. Charcoal which possess
porous-structure has a good absorbance of pollutants. In this study, the authors manufactured functional cement matrix
using by phytoncide and charcoal to remove formaldehyde and fungi. In this study, Functional cement matrix reduced
formaldehyde and Fungi and effectively improve indoor air quality.
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Table 1. Basic experimental factor and level

Level
. Cement(C)
Binder Charcoal(C - C) 2
W/B 50% 1
. .. Temperature 20+2°C
Curing condition Humidity 100% 2
Addition of phytoncide 1% 1
Addition of charcoal 5%, 10%, 15% 3
Formaldehyde reduction
Test item Fungi .reductlon 4
Compression strength
Flexural strength
2.2 A 21z
2.2.1 £(Charcoal)

2 50| AZE =2 L8 AB0IM 71 2 U= =2 AEst
RAOM, XiMEh 215 EM2 Table 20 LIEFH bt 2T
Table 2. Material properties of charcoal

Provision
Product name Black coal
Type Powder form
Fineness 400mesh
2.2.2 I|EX|E(Phytoncide)

2 A0 ABE TEX|SE LBt AIBOIN T8 4 Yl TE

RIEES Q3 B NS0, XSt S52 Table 30

Table 3. Material properties of phytoncide

Provision
Product name Cypress
Type Liquid
Content 1%
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R SDays
10% CC | culture
Test Fungi
Aspergillus niger ’

Fungi culture medium
F : Fungi O Raw materials : C, C*C, P

Fig. 1. Raw materials fungi resistance experiment method

1. Manufacture of matrix by charcoal concentrtation

2. Surface sterilization of matrix
=
terile Drying sterile
surtucs oo disted waier Fiter paper

3. Antlfungal activity test of Matrix

Clear zone

Test Fungi, Aspergillus niger

Fig. 2. Functional cement matrix fungi reduction experiment
method
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Table 4. Formaldehyde measuring instrument
Provision
Size 67x53x40mm
Product Operating 0~50°C < 90%RH
specification environment
Power DC 5V / 1A
De.tec.t on Electrochemical sensor
principle
Sampling time 10 sec under
Formaldehyde X
. Concentration 3
detection i 11g/m
resolution
Effective range 0-50018/m’
Maximum range 3,00048/m’

\ | A A&

Fig. 3. Formaldehyde reduction experiment method
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Fig. 6. Formaldehyde reduction measurement result
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Table 5. Raw materials fungi resistance measurement result

Factor Antifungal activity
Cement None antifungal
effect
Adsorption of
chareed spores and fungi
Phytoncide Formation of fungi

resistant area
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Table 6. Functional cement matrix fungi reduction measurement

result
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