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Abstract

The effect of intermittent bake-outs on the reduction of chemical pollutants in indoor air was studied in three
public institutions in Hamamatsu. Using air conditioners the buildings were intermittently baked out over a
two-week period following renovations or new construction. Among the seven substances measured, the
concentration of acetaldehyde in all three buildings and of toluene in a newly-built building exceed the guideline
values for indoor air established by the Ministry of Health, Labour and Welfare. However, the concentrations
were reduced below the guideline values using the bake-out process. Acetaldehyde was reduced by 66.2% -
71.6% and toluene by 77.8%-91.0%. We think that intermittent bake-out is a practical process for reducing
indoor air pollutants in newly-built and remodeled buildings, one which the staffs of public institutions can
carry out easily during office hours.
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Table 1 Summary of the rooms sampled in public institutions

Classification Fl Ventilator
Institution of oor area Volume Day of
: (m?) (m®) completion  presence use
construction
A remodeled 59.5 1785 2002/11/29 O X
B remodeled 59.5 164.8 2002/11/29 O X
C newly-built 61.5 1519 2003/1/30 O X
Construction materials
Plywood: contains little formaldehyde
Paints: water - based paint
Adhesives for wallpaper: contains no aldehydes and no organic solvents
Table 2 Timetable for bake-out in one day
Time 8:30-9:00 9:00-16:00 16:00-16:30 16:30-8:30
Ventilation O X O X
(Inlets) (Open) (Closed) (Open) (Closed)
Heating OFF ON OFF OFF

Inlets: Windows & inlets
Heating: Air conditioner (28 °C )
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Fig. 1 Daily change in room temperatures in the public
institutions
Sampling date: Upper-Institutions A and B in 2002
Lower - Institution C in 2003

Table 3 Analytical conditions

VOCs Aldehydes
Thermal desorption GC/MS (Ion trap) HPLC
Columnhead pres. : He, 12.0psi Flow = 1.0mL/min, He Flow: ImL/min

Desorb flow: 11mL/min

Inlet flow: 20mL/min

Outlet flow: 16.7mL/min

Desorb temp.: 220 °C

Trap temp.: 20-220 °C (40 °C /sec.)

Column: DB-5ms (J & W)
60m X 0.32mm ¢ ,1 um
Oven: 35 °C (6 min) — 5 °C /min
— 120 °C— 15 °C /min
— 220 °C (7 min)
Mass: 30-150 m/z

Column: Agilent ZORBAX
ODS, 4.6 mm¢ X 250 mm

Mobile phase:
Acetonitrile:Water = 57:43

Temp.: 40 °C

Det.: UV, 360 nm

Inj.: 20 uL
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Fig. 2 Daily change of the VOC concentrations in public institutions
A: Institution A, B: Institution B, C: Institution C
The concentrations of p-Dichlorobenzenes were omitted because they were N.D..
All concentrations: Averages of double measured values
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Fig. 3 Daily change of formaldehyde and acetaldehyde concentrations in public institutions
A: Institution A, B: Institution B, C: Institution C
All concentrations: Averages of double measured values
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Table 4 Reduction rate (%) of indoor chemical pollutants in public institutions

Institution Indoor chemical Concentrations (ug/m®) Reduction rate

sampled pollutant Max. Min. (%)
Formaldehyde 40 19 52.5

Acetaldehyde 68 23 66.2

A Toluene 83 7.5 91.0
(remodeled) Ethylbenzene 43 13 69.8
Xylene 77 <23 >70.1
Styrene 18 <7.3 >59.4

Formaldehyde 63 21 66.7

Acetaldehyde 100 32 68.0

B Toluene 72 15 79.2
(remodeled) Ethylbenzene 49 11 776
Xylene 96 31 67.7

Styrene 72 14 80.6

Formaldehyde 49 22 55.1

Acetaldehyde 74 21 71.6

C Toluene 450 100 77.8
(newly-built) Ethylbenzene 38 6.8 82.1
Xylene 86 19 779

Styrene 100 17 83.0

3% Reduction rate (%) = (maximum — minimum of 8 measured values) ./ maximum X 100
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