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Improving Indoor air Quality in a Childcare
Center in Areas Congested with Printing
Facilities in Seoul City
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Ho-chan Lee, Bang-sik Roh, Seok-man Jung, Kwang-rae Kim,
Seung-mi Kwon, Jin-ho Shin, Soo-mi Eo and Kweon Jung

Abstract

Most studies of TVOC removal efficiencies in indoor air have been conducted in
chambers. This study investigated the removal of VOCs in a room within a child-care
center located in an area with many printing facilities in Seoul City. Sensors
continuously detected and monitored TVOCs, CO,, CO, temperature, and humidity at 1
min intervals to evaluate TVOC removal efficiency. Simultaneously, VOCs were
analyzed with a gas chromatograph mass selective detector(GC-MSD) the GC-MSD data
were compared with TVOC photo ionization detector(PID) sensor data. Two types of
filters, CD and granule, were fully packed in the air cleaner. Initially, TVOC
concentrations rapidly decreased in the room while co-varying with outdoor
concentrations. Individual VOC results from the GC-MSD indicated that six types of
VOCs, benzene, toluene, m,p-Xylene, o-Xylene, styrene, and ethylbenzene, comprised
about 99% of the TVOCs. Toluene had the highest concentration of the six types. The
I/O ratios, indoor concentration divided by outdoor concentration, were used to evaluate
the TVOC removal efficiency. Mean I/O ratios were 0.77 and 0.59, in the air purifier
was operating, but 1.02, 1.06, and 3.4 while it was not operating. The efficiency of
removal of TVOCs in the indoor air were 23% and 41%.
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Table 1. Characteristics and sampling methods of PID sensor and GC/MS for TVOCs

Method Sample

PID(photo ionization detector)
Sensor type Tonization potential  10.6eV, 1 min

Reference gas(Isobutylene, I-C4H8)

GC/MS Tenax tube, GC-MS 30 min
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Fig. 4. Types of A/C filter CD(a) and granule (b).
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Fig. 8. TVOCs concentraion ratio plots of indoor to outdoor during the non-operation(20:30~
07:30) of the air purifier on weekday.
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PIDAIA WA o] TVOCH T ¢F 0.5(R)ol AFsh
Fol AAA(2E 9)S YE L e o=
PIDAIAHF2] €] Reference gas$! Isobutylene

the operation and non-operation of the air purifier

on weekday (unit : ug/m3)
(1] (2] (3] (4] (5]
Time period . open ‘ . close . ' open . . open . . close .
(10:54~20:30)  (20:30~07:30)  (07:30~20:30)  (11:26~20:30) (20:30~07:30)
Air purifier operation non-operation operation non-operation non-operation
Indoor 211 166 260 988 622
Outdoor 213 163 443 924 183

Table 3. Mean I/O ratios and removal efficiency of TVOC during the operation and non-operation

of the air purifier on weekday

(1 (2] (3] (4) (5)
1/0 0.77 1.02 0.59 1.06 3.4
Removal efficiency 23% 41%

Table 4. Distribution characteristics and correlations of TVOC concentrations for PID sensor and

GC/MS (unit : ug/m’)
PID GC-MS
TVOC Benzene  Toluene Ethylbenzene  Styrene  m,p-Xylene o-Xylene sum
Mean 507.38 2.47 611.03 16.68 80.94 22.63 103.57 837.32
Max 1996.00 3.43 804.50 50.27 296.59 82.65 379.25
Min 71.00 1.16 432.49 5.21 27.80 7.66 35.55
SD 526.76 0.65 90.32 11.98 69.03 19.35 88.36
T 1.00 0.093 0.501 0.467 0.494 0.502 0.496
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