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The photo-removal Characteristic of NOx by
photocatalyst/scoria/loess concrete
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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. In order to
know the environment-friendly characteristics of this material, several tests, such as, the tests of
emissivity and emission power of far infrared ray and acoustic absorptivity, antibacterial test for
Escherichia coli and Pseudomonas aeruginosa, antifungal test for mixed fungal strains, and
deodorization test of ammonia were carried out. Moreover, the removal characteristics of NOx,
and formaldehyde (HCHO) by photocatalyst/scoria/loess concrete were examined as the following
different parameters: the removal characteristics of these contaminants with the substitution ratio

and the kind of photocatalyst, light source, UV intensity of sunlight, relative humidity, intial NOx
concentration.
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< A7 BR 8 £ lde FHol Atk TiO: FEFM7E e F 7HAY 7%
FR24EH El5H self-cleaning 715olth. 8F2GER &5 TiO: FZEujd] gld A
& UV)E ZASHA 59 98 713 228 AA 72898 483 E 7 OH radicalel AA4=HE
ANt AEAAY 7154 AR2AMY TiO: FEoiel dd d+E 199039 Fu TiO; F3 )
| 2AHUAN dES FAoZ dds A APHT JATHEFFWL2002), FHE

g §H Z2E ASAAY AFA 717k F NOx AlAA &3 dF<A4 NOx
o AA &g gt SAY TS, B ofolAFME AALAGER 298 PAERA F
Zoj7t H7te HEE S X FEuo] 9P Z2W U7AH3 AFAEE AT UTHBEFL,
2002).
gl B dFME 38 2 238olrt Hd AZAREZAN AN FHLFEAY R 2
self cleaning 715& 713 F=& Hrlg Y 23/ FE FIIYEE AZeYH. NOx AA
EANS gogstux FEoie A8, vEERAY 2VEE, HUlE FEvje FF FL9 F HE
F9 AgH Zx aga R 4E AALES FAE I, o8 JIE £adE, BY, 7Y B
Az AAH E&E HIFORM AxY IPFFITAUEZAY 45 & HUlstdd.
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2. ME

PARNK-

£ 2g0 AEE AF 2FAFote pHYE 716, EBHL 63 m'/g, 28T CEC(¥oleandsdE)e
502 cmol/kgel L A 2 HE 23 glod, Si0; + ALOs + Fex039 o] 7741%2 F& o
T3 TiO, 4EL2 266%€ AT £ d7dA A8 FES FHEL SiO; 42%, AlOs 33.9%,
Fe03 7.78% Foldth AHEE A|Fo] ARHL e REXEAS AHEE AE3ld. E3E
AzA AHSHE €9 #AE A3 vzEdAY AEZFAHE AWE A 05% AHEAT
AHEE ARIES Bty x4, £ - 8%H 54 & Table 19 Jeblth £ A7dA AT Ald
Eo] FAHEL CaO 61.94%, SiOz 23.25%, AlOsz 5.43%, Fey03 3.35% & ©lvh.

Table 1. Physicochemical properties of cement

Item Unit KS CODE Test result Test method
Fineness em/g >2,800 3513
Stability % <038 0.20
Setting time initial min. >60 197
Physical )
ysie (Gilmore) final hr. <10 531
properties
c . 3-day | kegf/cm’ >130 212
OMPIESSVE I o _day | kef/em? >200 311 KS L 5201
strength
28-day kgf/cm? >290 308
LOL % <30 167
Chemical MgO % <5.0 3.92
properties 0 C3A<8% % <3.0 2.04
’ C3A>8% % <35 217
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B dFoM Az 2gARe V€ ASAEEL UV ZAsAMY NOx AASS H]m%}?&c}
H A E i) 238o/FE ZIYEMUS5 cm x 30 ecm x 2 cm, 2%), i) FEF(3%, TiO2)/~=
ol/BE £AYEMES cm x 30 cm x 2 cm, 2%), i) AFARZ Zo] FLHT e A 5}9—1(40
cm x 25 cm x 06 cm, 4%3), iv) 228 EB0 em x 30 em x 6 cm, 4%) 2R v) $3Y FA30
cm x 25 cm x 2 cm, 4%3) 59 ARE AMEI UV Z2slolA9 NOx, VOCs 2 HCHO AA%E
@ Prrat ok NOx9 Z$-& Z7|EE 2 ppml 2 3ta 543 §¢ £358 A, 308 Fe=
H-E710 NOx9] 558 &R

3. AlgEn

Fig. 1914 Bof A Xe] 542k ¥ NOx AAEL FS5ul/23ol/FE EAHE B L 100%
2 AY gA38 AAHGLH, O ABEY ASE 23 N/FE ZAYE(18%) > AT E(13%)
> S73Y B46%) > Ay BAdGR) €22 AAL FART, o8 o] FEujrt Hr} HA
¥ 2FYol/FE FAYEV} 7|EY EIAYUE T L 8 AxA A vls NOxg & §3)
B39 AAF A Uehde RAE 23Fol/FE ZAYET T FRo)n 58 FFHL v}
I Q7] WERT iy gl AHMEZ AHd7AQ NOxer 383oe] =27 WE oz yzigc
T 23Fol/FE FATYEL NOx AlALZEL 18%2 W Ti02 20 & H7stod #=% $&
/238 ol/B3E 2AYEL NOx AAZE] 100%2 581 o} ZA Z718¥ R, VOCs 2 HCHOS
BEE 6AI7P 3o AAREe] 47 66~84% E &BUZA FEFv| TiOz7t I7HHEx gL A% By
AR Eo] 458 o] AA Friste A& & & ATk oY A FEHuE HUId o B
£ &) doJut NOx % HCHO 53 22 f8i8do] a7y o2 AAEE HAFq geov &
Fol/FE FATYEY FEuE /ol wel NOx € HCHO 53 22 falE89 AAELE
FHEL & F AATh
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Fig. 1. Removal efficiency of NOx Fig. 2. Removal of NOx under different light sources
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. FEuie] HrMEE A7 0%, 1%, 3%, 5%2 2Eldte FHFu/23ol/JE ZAYEE Az}
YEAEE 2FHE 2T, FEu) AL S 5%E IS Afoe GERET AE2AAL 7E0)8
17 MPag Jeht Al Agsideh Az FEHd/232o/FE A E(R7] 45cm x
30cm x 2cm) 23S wErlo] ¥3a 9k NOxe 27|3EE 2 ppmle 2 2HEse 4L §) €D
2, i) UV lamp, 281 i) ¥FFo2 SE3te Sl vl@drtx Pyoz NOxe AALEEL
gl on, 4943 E Fig. 21 Jdehich

HgFzasodMe 48 24 100 ~2F 44 Alole] ol ol A st ony ol ejF
A1) 7 EE= 170 photon umol/nr - s ojAtel itk Fig. 2014 B934 ZAstd e 28 Axg wvy
TiO: &M E 0%, 1%E 2A7e F ol HSAZ 3008004 NOx AAEZES Z+2 22% 2 100%
Hoy TiO; FZE 3% H7M 4ol 2408 F 100%9) AALLE 290 UV AZ(AYH %=
£ 80 photon umol/w’ @ s)& FYLEZ Al&3 A= TiO: FEYE 0%, 1%, 3% A71E F 9
HESAIZE 3008 & ZHZ 18%, 88%, 100%2 AAEEEL Bgon, FFZ(RYXAZAEE o 20 photon
umol/m’ - s) A3 ME TiO2 FEFv) Hrto]l Zz 0%, 1%, 3% 7% “"%*]7} 3008 ¥ 4
Z} 14%, 58%, 65%° AAEEE Bt o] ZFHRHE NOx AAEL F99 £Fd ARl 2=
o] Hrtgol FNEFE F/EE & & AN o9} o] FEule Hr o 1 Z7t84E NOx A
A&l F7tste AL FEFu] BEolA Fof Fo) FUigol Wt LFEFAF g ¥ &+ %l“ 44
o] F7t5t7] @& 3‘19—3 HdEy, ol AFRE TiO; FEFWE H7He ANWES NOx AA 47
oAl ANE F% 3% FE HisL AAL] 7 °¢—6}§iq‘ meta 2 dFe) AHEE dgAs
AA FZu Hrlgo] 3/°é g7t NOxe] AAE] 7HF ¢48A 1, olde Ad&7EE FFAAA

AA71EE FS5A
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E, Algtd] 89, 373¢ #4Rg gFdel 2 A& ¢ + UQD. FT-IR 4E 7 232 of/%
E Z3EY 483 35049 B8 BAINH 43 HEA st 7€ AZAR(EAYE,
Azte B4, 7494 dN)EG g2

IR ¥3=& Bt 28 EF FE0(TiOYWO/ V05,

TiO/ V05, TiO/WO3)7F #7218 ZA$E TiO: ©¥ FEujd nHleted ol #A9 FFTr A
Z7t8tg e, IR 3= TlOMWOa/VoOs > TlOWzOs > TiOyWOQs3; > TiO; £ 22 Vet
2719 2209 57 21042 R $357 2890

) BEoN/2aeh/FE 22T 2442 mm)®) FAE 1600 ~ 2500 Hzel Mol FEE S
~ 0529 & FSES BHoY, FSAF(NROE 01624 87359 2% FS& 7&=(HS
AT 0700 & "AY, IR FAE F/HAHE 284728 A48 F2A82Y A&
o] 7bs3tEe At E.
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