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Abstract

A portable gas-monitoring instrument for measuring formaldehyde (HCHO) concentrations in indoor air has
been commercially available. The instrument is the FP-30, which can be purchased from RIKEN KEIKI Co.,
Tokyo, Japan. An important feature of the instrument is its easy operation. However, the instrument’s reliability
requires confirmation.

Repeatability of the FP-30’s performance was examined. The coefficient of variation (CV) was 7.5% (n=10) at
the mean HCHO concentration of 0.040 ppm. The regression equation was y = 0.825x + 0.013 (n=19), where x is
the HCHO concentration measured by the standard DNPH/HPLC method, and y is that measured by the FP-30
instrument. The correlation coefficient was 0.958.

HCHO concentrations in wooden detached houses and college buildings were measured with the FP-30
instrument in August 2004. The subjects of the investigation were newly built houses. Since July 2003, HCHO
emissions from construction materials in houses and buildings have been regulated by ordinances issued by
Japan's Ministry of Land Infrastructure and Transport.

The levels of HCHO in wooden detached houses in three cases (measured points n=6) were 0.036-0.090
ppm (average level: 0.058 ppm). The levels of HCHO in buildings ten years or two years after construction were
0.040-0.165 ppm and 0.040-0.220 ppm, respectively.

Key words: formaldehyde, indoor environment, volatile organic compounds, house
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Table 1 Operating conditions for the FP-30 type HCHO
monitoring instrument

Type FP-30 RIKEN KEIKI
Monitor gas Indoor HCHO gas
Measurable range 0.0 — 0.4 ppm
Detection limit 0.005 ppm
Sampling time 30 min

Principle of detection Photoelectric photometry method
Method of detection  Colorimetric tablet method
Display Digital

Sampling device Built-in suction pump
Power source Four 1.5-volt batteries

Weight Approximately 500 g
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Table 2 Repeatability (within-run precision) of HCHO
measurement using FP-30 instrument

(ppm)
n=10 Average concentration 0.040
Standard deviation 0.003
Coefficient of variation 7.5%

Air samples were indoor air collected in a Tedlar “bag.
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Fig.1 Correlation between the FP-30 type gas-monitoring
method and the standard DNPH/HPLC method for
HCHO.

M: HCHO standard gas in Tedlar Bag @: HCHO in indoor air
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Table 3 The levels of HCHO in wooden detached houses and buildings using an FP-30 instrument

Construction Type of room Age of house HCHO Floor Room temp. Humidity
Material (years) (ppm) Material () (%)
Wooden (A) JF Living room 0 0.090 mat (tatami) 32.6 60
Wooden (A) J S Guest room 0 0.060 mat (tatami) 33.8 55
Wooden (B) EF Living room 0 0.060 wood 31.1 61
Wooden (B) E S Living room 0 0.060 wood 31.9 58
Wooden (C) J F Living room 0 0.035 mat (tatami) 29.0 54
Wooden (C) JS Guest room 0 0.040 mat (tatami) 29.0 54
Building (A) EF Large lecture room 10 0.165 vinyl 30.7 57
Building (A) EF Chemical lab 10 0.070 vinyl 28.8 62
Building (A) EF Lecture room 10 0.040 vinyl 29.0 57
Building (B) EF Council room 2 0.220 cloth 28 .4 60
Building (B) EF Lecture room 2 0.105 vinyl 27.2 65
Building (B) ET Private lab. 2 0.040 vinyl 27.8 54

JF: Japanese-style room on the first floor, JS: Japanese-style room on the second floor,
EF: European-style room on the first floor, ES: European-style room on the second floor,

ET: European-style room on the third floor, lab.: Laboratory,

HCHO concentrations were measured in summer from August 2, 2004 to August 23, 2004.
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