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Fig. 1 Structure of Miniature Diffusion Scrubber
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Table 1 Operation Condition for Ion Chromatography

Ion Chromatography Dionex™ ICS-1000
Column Dionex IonPac™ AS11-HC
(4X250 mm)

) KOH 2.5 mM (8 min)-4 min-

Mobil Phase .
40 mM (8 min)

Column Temp. 35C
Flow Rate 1.0 mL/min
Detector Electric Conductivity Detector

(Suppressor: AERS 500)

Injection Vol. 100 puL
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722y, HFEORIE CIEEIRIC & 3 A 3R N TS
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. ek, BENRMEE, BRROT T v 7 O3EPBR
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Table 2 The Percentage of Gaseous Organic Acid Absorption
in Miniature Diffusion Scrubber and Midget Impinger

Air Flow Sampler Formic Acetic
Rate Acid Acid
(%) (%)

50 mL/min Scrubber Upper side 96.2 84.2
Scrubber Underside 3.6 15.8

________ Impinger 02 0

100 mL/min ~ Scrubber Upper side 63.9 421
Scrubber Underside 359 57.1

Impinger 0.2 0.8
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Table 3 Ambient air Sampling Date, Average Temperature and Relative Humidity at Sampling Points

—_
h O

Month Sampling Temp. (C) Relative Humid. (%)
bate Ohara”  Wakamiya? Iﬁit(i:gge;) Ir(l}srt(i)tllf;[j) Ohara”  Wakamiya® Ilr;it(i)tgge;) Irgﬁ:g;i)
2014
Apr. 15~18 17.5 17.6 19.4 - 50.3 53.7 46.4 —
May 27~30 24.6 234 24.8 - 65.1 71.7 59.1 —
Jun. 17~20 24.8 24.6 25.7 - 65.7 67.8 56.5 —
Jul. 15~18 28.7 28.4 28.8 — 70.0 71.8 60.8 —
Aug. 5~8 30.8 30.6 32.0 — 63.7 64.3 52.0 —
Sep. 9~12 23.1 21.7 233 22.8 73.7 83.6 68.7 72.7
Oct. 21~24 15.6 15.1 16.6 13.9 84.6 88.0 79.6 72.7
Nov. 25~28 10.8 10.3 12.1 10.6 84.8 87.3 74.2 85.4
Dec. 16~19 4.1 3.8 6.1 34 52.1 53.2 47.7 58.5
2015
Jan. 19~22 5.1 49 7.1 52 55.6 58.8 46.8 53.2
Feb. 17~20 4.9 4.5 6.6 5.1 80.3 80.6 69.1 79.5
Mar. 10~13 7.3 7.2 9.4 8.0 35.2 37.2 324 34.2
1) Koushu Road Ohara Station: Roadside Air Pollution Monitoring Station (1.5 m above the ground)
Longitude: 139° 39’ 43" east; Latitude: 35° 40’ 21" north.
2) Nakano-ku Wakamiya Station: Ambient Air Monitoring Station (1.5 m above the ground)
Longitude: 139° 38” 39” east; Latitude: 35° 43 13" north.
3)Tokyo Metropolitan Institute of Public Health , Rooftop(22 m above the ground), Ground(1.5 m above the ground)
Longitude: 139° 41° 53" east; Latitude: 35° 42’ 22" north.
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Fig. 3 Concentration of Formic Acid and Acetic Acid at Ohara Station and Wakamiya Srtation
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Table 4 Monthly Averages of Formic Acid and Acetic Acid at Ohara Station and Wakamiya Station

Month Ohara Wakamiya
Formic Acid (ug/m?) Acetic Acid (pg/m’) Formic Acid (ug/m?) Acetic Acid (pg/m’)
Gas Particle Gas Particle Gas Particle Gas Particle
Apr. 12.3 1.3 16.8 3.9 114 2.1 16.1 6.3
May 12.2 1.1 19.6 2.5 9.1 2.4 13.9 2.7
Jun. 4.6 2.6 12.2 2.3 54 0.78 8.5 2.2
Jul. 12.8 4.4 20.3 7.1 9.6 3.7 18.4 5.5
Aug. 14.2 3.5 11.2 3.5 10.5 2.6 11.5 2.5
Sep. 7.1 1.6 10.0 0.40 4.1 1.2 6.5 0
Oct. 1.9 1.2 4.5 1.1 2.2 1.3 33 0.85
Nov. 0.34 0.32 3.9 0.50 0.49 0.44 2.7 0.81
Dec. 0.28 1.7 1.3 1.3 0.24 1.6 1.0 0.77
Jan. 0 0.63 4.1 1.4 0 0.55 32 1.1
Feb. 1.0 0.91 3.7 0.83 1.0 0.84 2.5 0.66
Mar. 1.7 1.7 53 0 1.3 0 4.5 0
Formic Acid Formic Acid Formic Acid
Gas+Particle Gas Particule
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Fig. 4 Annual Average of Ambient Formic Acid and Acetic Acid at Ohara Station and Wakamiya Station

The numerical value on the bar graph shows an annual average.
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Fig. 5 Monthly Trends of Gaseous Ratio for Formic Acid and Acetic Acid at Ohara Station and Wakamiya Srtation
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Fig. 6 Concentration of Formic Acid and Acetic Acid at Tokyo Metropolitan Institute of Public Health
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Table 5 Monthly Average of Formic Acid and Acetic Acid at Institute Rooftop and ground

Month Rooftop Ground
Formic Acid (ug/m?) Acetic Acid (ug/m’) Formic Acid (ug/m?) Acetic Acid (pg/m’)
Gas Particle Gas Particle Gas Particle Gas Particle
Apr. 11.2 1.5 15.7 5.3 —b — —
May 15.7 1.8 17.6 3.3 — — —
Jun. 7.4 0.86 11.0 2.0 — - —
Jul. 10.4 3.7 20.2 4.4 - - —
Aug. 17.7 3.8 11.9 2.5 - - —
Sep. 11.2 1.5 8.6 0.81 7.8 8.3 1.2 0
Oct. 5.9 2.2 6.9 1.4 1.7 2.5 1.1 1.1
Nov. 2.1 1.4 6.6 5.9 0.30 43 0.72 0.72
Dec. 1.9 0 2.4 1.0 0 1.1 1.1 1.2
Jan. 2.0 0.30 5.5 1.6 0.25 4.4 0.55 0.75
Feb. 2.1 1.6 4.3 1.5 0.28 2.2 0.46 0.71
Mar. 1.5 0 4.3 0.25 1.3 4.2 0.30 0.56
Institute Rooftop Institute Ground
100 100
80 80
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: i
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Fig. 7 Monthly Trends of Gaseous Ratio for Formic Acid and Acetic Acid at the Institute Rooftop and Ground
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Fig. 8 Hourly Trends of Nitrogen oxide at Ohara Station
in August 2016
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Fig. 9 Hourly Trends of Nitrogen oxide at Ohara Station
in November 2016
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Measurement of Organic Acids in the Atmosphere in Tokyo

Ikue SAITOU? Aya ONUKI®, Michirou MAKI®, Aya Saiga , Atsushi MURAI ¢, Toshinari SUZUK I,
and Mitsugu HOSAKA?

To investigate formic and acetic acid concentrations in the atmosphere in the Tokyo Metropolitan area, measurement methods that
can separately analyze gaseous and particulate organic acids were established, followed by one year of monthly formic and acetic acid
measurements by ion chromatography. From April 2014 to March 2015, the ambient air at three points, an ambient air monitoring
station (Wakamiya station), a roadside air pollution monitoring station (Ohara station), and a reference point of the ambient air (Tokyo
Metropolitan Institute of Public Health), were sampled for three days and the concentrations of the formic and acetic acids on each day
were measured. Concentrations of formic and acetic acids at every sampling point were higher in spring and summer as compared
with those in fall and winter. The annual average values of the total gaseous and particulate formic and acetic acids were 1.2 times
higher at the Ohara station (formic acid: 7.3 pg/m’; acetic acid: 11.4 pg/m®) than at the Wakamiya station (formic acid: 6.1 pg/m’;
acetic acid: 9.7 pg/m’), and a significant difference was observed (formic acid: p < 0.05; acetic acid: p < 0.01). Comparing the gaseous
and particulate phases of the formic and acetic acids, the gaseous phase of both organic acids decreased in December and January;
however, the annual average of the gaseous phase was 57%—82% of the total gaseous and particulate phases. The average value of the
gaseous ratio was higher in acetic acid than in formic acid. The annual average of the total gaseous and particulate phases of organic
acids at the Institute, where the sampling point was 22 m above the ground, was 8.9 pg/m® for formic acid and 12.1 pg/m’ for acetic
acid, and these values were higher than the values at the other sampling points. The higher concentration at the sampling site of the

Institute may result from combustion gases, such as boiler exhaust released from the rooftops of office buildings around the Institute.

Keywords: ambient air, formic acid, acetic acid, gaseous phase, particulate phase, miniature diffusion scrubber
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