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Indoor air quality is the dominant contributor to total personal exposure because most people spend a ma-
jority of their time indoors. Especially when indoor environments have sources of contaminants, exposure to in-
door air can potentially pose a greater threat than exposure to ambient air. In this study, estimations of volatile
organic compounds and formaldehyde emission rate in indoor environments of new apartments were carried out
using mass balance model in indoor environment, because indoor air quality can be affected by source gen-
eration, outdoor air level, ventilation, decay by reaction, temperature, humidity, mixing condition and so on.
Considering the estimated emission rate of volatile organic compounds and formaldehyde, it is suggested that
new apartment should be designed and constructed in the aspect of using construction materials to emit low haz-
ardous air pollutants.
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Fig. 1. Sampling process of VOCs and Formaldehyde.
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Table 1. Concentration(gg/m’) of indoor air pollutants classified by conditions of ventilation floor level in newly

constructed apartments

Height of building Compound N MeantS.D Max Min
Low floor Benzene 18 234+ 133 558 057
Toluene 18 8388 + 6894 294.27 12.27

Ethybenzene 18 1325+ 1384 59.32 1.28

Xylene 18 4267+ 4556 183.20 42

Stylene 18 780+ 593 18.85 0.66

HCHO 18 10897+ 4529 165.27 49.40

Middle floor Benzene 18 267+ 228 7.69 047
Toluene 18 8378+ 6349 267.01 28.86

Ethybenzene 18 1459+ 1588 70.88 272

Xylene 18 56.09+ 70.99 10.76 6.72

Stylene 18 980+ 796 28.18 2.16

HCHO 18 15294+ 56.43 207.60° 67.0

High floor Benzene 18 239+ 187 5.66 0.28
Toluene 18 72.03 £103.89 260.93 461

Ethybenzene 18 2063+ 44.04 51.31 2.46

Xylene 18 56.63 + 114.62 17557 3.20

Stylene 18 829+ 1261 3175 1.03

HCHO 18 69.24 + 3556 11373 16.60

3.3 VOCs ¥ HCHO &%

"J"‘j‘%%— 9 E"é%é‘% WA ZHemission rate)
& A (4ol g8 FAHNLH, A= Table 390
L}E}Lﬂﬁi‘:}. A (4elA A9 dirY FEE A
17t B AETFFY RN 5?
oj &3ttt A9 dl7leA 53
Benzene 0.50+2.10 ug/m’, Toluene 13.55_4.28 ve/
m', Ethybenzene 4.14+1.32 ug/m’, Xylene 3.64+1.61

pg/m', Stylene 0.10+0.16 pg/m’, HCHO 0.01+0.01

pg/mol et 2@ (model)& o) &3 7 2R @
ek %=ROo Benzene, Toluene,-Ethylbenzene,

Xylene, Stylene®] 7% 1z z}zt 22162 ug
/hr, 7356.33 pg/hr, 222358 pg/hr, 6847.26 peg/hr,

Table 2. Air exchange per hour (ACH) of each floor
(low, middie, high) in newly constructed

apartments
Air exchange per hour R
(ACH)
(MeantS.D)
MeanxS.D Range

LOX]E)O“ 0212010  012~045  0.98+0.01
MldfrligF)loor 0213007  013~036 097004
mg(];:l;l)o"r 048£019  025~079  0.98:0.01
Total 030:018  012~079 097003

. Zzo]

106850 pg/hr2 7H¢ Eskom, HCHOE %3

Ve w2 WEE@779.82 pg/hn)E YERAT 2
% 313 320 YehRARxo] VOCs 2 HCHOS
AWE7) w2t T ol Folg ARE HoF

Table 3. An estimation of VOCs emission rates {(ug
/hr) in newly constructed apartments by
using indoor air quality box model

Iieliiglgjtn;f Compound MeantS.D
. Low floor.. .Benzene 10091 +  50.96
Toluene 4168.92 £ 4029.06
Ethybenzene 53461+ 80358
Xylene 227888 + 2662.35
Stylene 44562 £ 320.03
HCHO 5846.47 + 2281.47
Middle floor Benzene 11569+ 103.09
Toluene 4170.88 + 3377.08
Ethybenzene 59527+ 73732
Xylene 2710.30 + 3371.63
Stylene 53871+ 34166
HCHO 8779.82 + 312356
High floor Benzene 22162+ 18359
Toluene 7356.33 + 11498.70
Ethybenzene 222348 £ 4609.35
Xylene 6947.26 + 12085.62
Stylene 106850 + 1460.62
HCHO 8754.10 + 3665.97
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