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A study on the characteristics and reduction of pollutant emission by

finishing with natural materials for improving the 1AQ

Ji-Young Lee™ , Jin Chul Park’, Eon Ku Rhee”
Graduate School of Architecture, Chung-Ang University, Seoul 156-756, Korea

ABSTRACT: This study aims to reduce the pollutant emission for improving the TAQ by
finishing with natural materials. To investigate the concentration of pollutants such as Vocs,

HCHO, both the chamber experiment and field measurement were:conducted. The results of

the study can be summarized as flows.

(1) According to the chamber experiment of pollutant—emitting power of diatomite materials

showed that VOCs and formaldehyde emission rates were lower and satisfied to the most on

the HB Grade. (2) The field measurement of pollutant—emitting concentration of clay materials
were lower 35% than other materials.(3) The Vocs and formaldehyde were most emitted from

furnitures and the emission rate were found to be proportional to indoor air temperature.

To control the emitted pollutants efficiently, the reasonable selection of finishing with natural

materials are required.

Key words: VOCs(3&A4-7338E), Formaldehyde((2E 23] =), Finishing with natural
materlals(l}‘ﬂizﬂ5‘7@“}7‘7}1) Diatomite(77 % %), Clay(3}E), Pollutant emission
(L A2 ANE)
1. M B
Azl EAo A naeA & A AxA
A AFAs AEHEE RS FgFgELAL Aol AAo] o]Folxl7] wio, HAuriAlE H
AW F79 VOCse TE2LH3| =9 Fa§ wAy s 22 AZAs ° AAA SosRE wat
do] H3 on, nFyET BEIH}e 5Ao 2 e oadsdz s AWAFTAEY A A
o] WHEZ#(Sick building Syndrome)d #& A etslEl 1 ¢le AHdoth
TAE Fdstn o, oy g8 A, oyt webd 375 E Az AdE 2 odYoer
243 5 e AEAA, WA 5& ANEsd
tCorresponding author A9 00‘3%; 3o %7}"7‘3}‘:}

Tel.: +82-2-820-526G1: fax: +82-2-816-5261

E-mail address. abigailjy@hanmail.net

- 1174 -



3] B4 Jde =9log e FRE 2
28 59 AdLAE2 Eds AdAAZT S
gy n gle Y olzst AEgo Ayesz

# AR 9F A=E oA v

fac

WA, £ AFldE AdLAE E@d
Q.

4 EReAAY dzEUeRAY ek
9] VOCs9t EELU 3| =9 WEEAN 9 A7t A
e Bt ewA, Azt AR dig AEs)
A MNA A #BAE JdE Vx2S =Esln
2 ATk

2. AUiB7I2Y¥E2d SH I Xl S0}
eXfol ek ol2x

Kt lo
]

2.1 AU371e RlEE ¥ AY I78Hv=

AUHE Aol #uto gstEdo] AgH
I AA™, 2 F gEAY fEFddEde
A#7183HE(Volatile Organic Compounds)™ ¥
E& 8 =(Formaldehyde)7} 9}

VOCse &7 S EAds £88 59
71SFELE FA80, Audre vocs F
Aoz E AFZAAY AR,
dx#4Ae 42, AdAY &F Soz TEY
T Aok @9 Ay TELUI =g wgdos=
AFAA, 7HF, J#FA, 9, 92T Sol o
, 59 AF5ZAA FoA AEFRE golnjr

%9 &, MDFR, fdobrAlE ddA,
HRE, sl FolN Bo] 2Agc), @

fo o

ARA As,

(1 %

Table 1 TAQ standards

0.1ppm(122.81ug/m' )(ASHRAE)

HCHO | 0.081ppm(2}98.24 ug/m*)(WHO Europe)
120ug/m'(Korea)
2007 600ug/m' (FISAQ)
VOCS 300pg/m'(WHO Europe)

500ug/m' (SCANVAC AQ2)
500ug/m’ (Korea)

Table 2 Chemical composition of diatomite

Si0, |ALO,| Fe,0, Na,o+K,0| Ca0 | MgO letc.

85.8(%) 3.8% | 1.2% 1.1% |0.5%|0.6% |7%
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Table 3 Chemical composition of clay

Si0, | ALO, | Fe,O, | CaO | MgO | etc.

53.36(%)} 32.5 | 3.66 |0.24 | 0.27 |4.97
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Table 4 Components of emission test chamber

Diatomite+ pollutant 5ppm pollutant 5ppm

No.1 T+0 sampling |No.4

T+ 0 sampling

No.2 | T+ 30min sampling |No.5{T+ 30min sampling

No.3 | T+ 8hour sampling |No.6(T+ 8hour sampling

Table 5 Experimental condition of chamber test

& = Specification
HCHO VOCs
Sampling volume(V) 4.52 4.58
Sampling time(T) 30min 30min
Flow volume(Q) 150mé/min 150mé/min

Chamber volume(v) 204 200

Loading factor(L) 0.4m%/m? 0.4m%/m?)
Sample sizek(A) 1.49m?x3ea| 1.49m%x3ea
Pollutant Sub Sut
Temperature(T) 25+1°TC 25+1°C

Relative humidity 50£5% 50x5%

Fig. 1 Emission test chamber and sample.
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Table 6 Pollutants measuring method

2,4-DNPH Silica Cartridge
(Supelo, S10, U.S.A)
Ozone Screwber(Waters, U.S.A)

Tenax-TA(60/80mesh, Supelo,
VOCs | y.s.4)

Digital Pump(Sibata MP-3300)
HCHO ™ 50 /min 30min = 4.5¢

Sampling HCHO

Device

Sampling

VOC -Digital Pump(Sibata MP-3300)
S| 150m¢/minX 30min = 4.5¢

Storage | Store in refrigerator below 4C
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Table 7 Reduction of VOCs concentration{(ug/m’)

N Diatomite + pollutant]
VOCs Sppm
No.2|No.3|Reduction|No.5| No.6 | Redu.

pollutant 5ppm

10.13] - 0.13 |0.29]| 0.34 | -0.05

Benzene

Toluene |3.44{2.87f 0.57 |6.09|9.32|-3.23

vl 10.43{0.09| 03¢ |0.84|097|-013
enzene

o~Xylene {0.45/0.30| 0.15 0 |0.83|-0.83

m,p-Xylene{0.90|0.28| 0.62 |2.84|2.23| 0.61

T+30min
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Fig. 3 VOCs concentration of blank chamber
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Table 8 Variations HCHO concentration(ug/m'h)

Diatomite +
pollutant 5ppm

No.1 [No.2 | No.3 | No.4 | No.5 | No.6

emission
factor 0.015 [0.015]0.011 {0.003 {0.009 |0.012

HCHO pollutant Sppm

0.02 {HCHO(mg/m2.h
-0.015
0.01
0.005
0t
T+0 T+30min T+8hour
L~ ~+ - diatomite chamber —e— blank chamber \

Fig. 4 Comparison of HCHO concentration
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Measuring No. 304 Measuring No. 304

Measuring No. 206 Sampling VOCs, HCHO

Fig. 5 Sampling VOCs , HCHO
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Table 9 Summary of room

Heat—-{ Temp.
ing | (0) |RHOP)

No.304] clay N Y |36741(14722
No.30§ clay furniture| N [20722 (417 44
No.206 general N N [19722|387 44

Finishing |Pollutant

Table 10 Summary of measurement rooms

Date: April 21. 2006 (pg/mr')
Temp.(C)| R.H(%) HCHO TVOC
No.304 40.8 17 97.62 1319.91
No.306 21.1 445 150.24 248.04
No.206 20.1 43.9 9.52 331.95
VOC's
Benzene|Toluene BE?Z);II;@ Xylene |Styrene

No.304| 0.260 |174.984| 30.695 ]191.437] 20.514
No.306| 0.487 | 37.758) 6.294 | 32.650| 3.560
No.206] 0.825 | 55.609 | 7.477 | 32.895) 2.540

T+0 T+5  T+0 T+15 T+20 T+25
Time (min)

3
<
& T+ T+H TH0 TH15 T+#20 T+25
Time(min)
No.306 ——No0.304 - ---No.206

Fig. 6 Comparison of temperature & humidity
in each rooms.
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Fig. 7 Result of HCHO measurement

. No.304

No.306 No.206

Fig. 8 Result of TVOCs measurement.
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Fig. 9 Comparison of No0.306, No.206
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