FE 7 Z7tE 23 ol/RE/ZAHES
VOCs AlA 54

The photo-removal characteristic of VOCs by
photocatalyst/scoria/loess concrete

DYE . OME"  BEY FaE des”

Ko, Seong Hyun Lee, Jae Hoon Hong, Chong Hyun  Ryu, Seong Phil  Kim, Moon Hoon  Moon, Kyung Jong

P=!

Ao
op

ABSTRACT

The environment-friendly building material, photocatalyst/scoria/loess concrete, was prepared
using scoria and loess (which have merits as building materials) and photocatalyst (which has
the functions to compose the environmental contaminants and of self cleaning). In order to apply
this material as a building material, the compressive and flexible strengths, and water
absorptivity (which have been set by Korea Industrial Standard) were measured. The optimum
mixing ratio of photocatalyst/scoria/loess concrete was obtained at the condition of 393 kg/m® of
coarse aggregate, 802 kg/m3 of fine aggregate in case of scoria, 80 kg/m3 of loess, 12 kg/rn3 of
photocatalyst, 400 kg/m3 of cement, and 2 kg/m3 of AE water reducing agent. The
photocatalyst/scoria/loess concrete prepared by above mixing ratio of raw materials showed 25
MPa of compressive strength, 3.8~4.6 MPa of flexible strength and 11.4~12.0 % of water
absorptivity, indicating that the quality of this material was suitable for Korea Industrial
Standard (more than 21 MPa for compressive strength, more than 2.0 MPa for flexible strength
in case of lightweight aggregate, and less than 15 % for water absorptivity in case of clay
brick) for using as a building material.
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Table 1. Physicochemical properties and chemical composition of Jeju scoria

- Surface CEC Chemical composition(%6)
P | arealmi/g) | (cmol/kg) [ Si0; | AlZOs | FesOs] CaO | MgO | K20 | NaxO | TiOz | MnO | PAOs | LOT
716 63 502 [47.4811693]13.00] 745 | 437 | 163 [ 354 | 265 | 0.16 | 064 | 215

* LOI : loss on ignition

Table 2. Chemical composition of loess

Classification SiO2 | AlOs | FeO3 | CaO | MgO | K:O | NaO | TiO: | MnO | POs | LOI
Ratio (%) 420 { 339 | 778 | 0.37 1.56 | 0.76 1.73 - - - 11.9
* LOI : loss on ignition
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Table 3. Physicochemical properties of cement

Item Unit KS CODE Test result Test method
Fineness em¥/g >2,800 3,513
Stability % <0.8 0.20
) Setting time initial min. >60 197
Physical (Gilmore) final hr. <10 531
properties
] 3-day | kef/em® >130 212
C°$‘::;"e 7-day | kgf/cm? >200 311 |KS L5201
28-day | kef/cm’ >290 398
LOIL % <30 1.67
Chemical MgO % <50 392
properties C3A<8% % <30 2.04
50s C3A>8% % <35 2.17
22 AlE
2 AN Az FEu/2Fol/BE EAYEY ZE R FT5E, TE FY —‘f.—/‘ £ KS Az
A w2 24 DIN #8& Fxdo Fy3Avh. =& ﬂﬂﬁﬁz}lﬂiﬂ«l 7N5AE oty 9

3t YRR WEFCEAE FE EAdUA) FAHL 40TAAM  5~20me] 3}%}01]*1 FT-IR
spectrometer A4, dAELe Al KS M 3808-2003, tiAT 2 JFTol 4% dEAgES
KICM-FIR-1002(SHAKE FLASKH) Algdw%y, &F%o] Alg2 ASTM G-21 A|gwd, 281 45
Yol &3 AE& KICM-FIR-1085 Al gy 9sld At £, F5&9 4L ASTM E
1050-98 ¥ & 71F:o g slgoeny, AFoAE Two-microphone Impedance measurement Tube(Bé&
K Type 4206)& ol-&3t4tt Axd A9 EHe 23 e FAAAEVYZ(SEM : Scanning
Electron Microscope, S-2460N Hitachi)o.2 #&34ct £3 H7ld FHuj9 &£ oF & FT-IR
spectrax A8 22 vEo A7 12 mm self-supporting pelletE A28t AFHZZ 74
£ IR cell WolA 200CeA 1A F< AEsd EHe g EZE AAT d$ FT-IR
Spectrometer(Perkin Elmer 1720X)E o]-&3l EX3t¥ ).
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Table 4. Mixing ratio of photocatalyst/scoriafloess concrete designed in this study

%__ag?rﬁ&fe Loess Photocatalyst | Cement | AE agent Mr;tmtoslzlu?;pﬁo

393 kg/m® 802 kg/m’ 80 kg/m’ 12 kg/m’ 400 kg/m’ | 20 keg/m® | approx. 150 kg/m’

FEu/2Fo/FE TAYEL FEANYLS E-AWE(W/C) 35%~50% Hes ANES] &
FE 360~514 kg/m® R 4Hstd AESFCH, 1 ZHAE Fig 1ol dehigich 29l Wt
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Fig. 1. Result of compressive strength Fig. 2. Comparison of VOCs

Fig. 2 &7%(2003)9] 29E3 & A4 AABH 79 7H7AR, HdE, UFA&0g
A), 8A, LI5S ¥ VOCs £ HCHOY S EEF w&23 & d7oA Azd #F0/2=2
o/¥E EAYESY LFEFD BEFE MY ool V€9 HFAE, AUE, HFARCIFEA),
¥z gl gdAfEAA VOCsv 08~1.85 mg/m’, HCHOE 220~160 mg/me =& W&dHn
dout, FEuj/aFeol/RE E3ES AP VOCs € HCHOZE A9 #&HA & ¢ + A
. E=¥, § 520058 A7 3 ¥ 2= Feje 78 R o8 EAY F§ VOCsE 0.02
7~0.240 mg/m’ - h, HCHO® 0.022~0.163 mg/m’ - h, {1 &7 HAA Z$ VOCsE 0.023~0.065 mg/
m' - h, HCHOE 0.0007~0.0016 mg/m' - h& ¥}&He A2 Raudgy Ao a3y & 24948
FEuj/2Feol/RE AR ELE VOCs, HCHOZl W& HA fot §XF71F AT AFZAAA
AF71EU dvAA 95 FFY TVOC 0.1 mg/m' - hold, HCHO 0.03 mg/m' - helgtE ®H&3t1
Ao} ABAAAA F FH$F T &8s A2z AsFHUG.
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1. B2u/23e/RE Zagee HF wgue 23HFL FA 393 kg/m’, FZA 802
kg/m’), $E 80 kg/m°, FE vl 12 kg/m’, AlWE 400 kg/m’ Zlx AE ZFA 2.0 kg/m*den, 28
d B £4UA F UE2PEE 256 MPa, A EE 38~46 MPa, §48& 114~120 %2 &34
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