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Fig.1. Mass Spectrum of Cep and Cgo-1S
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Fig.2. LC/MS Chromatograms (m/z=720)
obtained with Different Injection Volume
Sample: Cgp Dissolved in Toluene
N=Number of Theoretical Plates
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Fig.3. LC/MS Chromatograms (m/z=720)
obtained with Different Injection Solvent
Sample: Cep, Inj. Vol: 100 pL,

T: Toluene, A: Acetonitrile
N=Number of Theoretical Plates
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of Peak Area against Concentration of Cg,
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Table 1. Sampling Date, Collected Volume of Air
and Weight of Particulate Matter (PM)

Sampling Date Air (m3) PM (mg)
2008/12/10-12/24 189.3 7.718
2009/1/15-1/29 194.5 6.298
2009/2/16-3/2 181.5 6.763
2009/3/17-3/31 183.9 7.739
2009/4/16-4/30 185.7 5.315
2009/5/18-6/1 180.0 6.382
2009/6/15-6/29 190.0 5.421
2009/7/14-7/28 186.3 3.661
2009/8/13-8/27 186.9 5.533
2009/9/15-9/29 184.2 6.236
2009/10/15-10/29 182.0 6.422
2009/11/16-11/30 177.4 5.289

LCMS {#EOER TRME (1 ngmL) &, HEREXE
(177~194 m?®), FERMEHEE 0.4 mL 206, % HOKRET
Coo HEIE1E 2.1~23 pg/m’ R T~ 7-.
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R L72DT, TOMRBELUTIRT. Cpy DERZMAA
A% miz=840, HERAA AL m/iz=841, 842 & Loy#T
L72fER, Coor Ceo-IS BTN Cop D RIS A3 AT BEZR AT 45
HThadZ LaR Lz (Figs).
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Fig.5. LC/MS Chromatograms of Cgj, Cgo-IS and C;
TIC: Total of m/z=720,721,722,736,840,841,842

EOR S ITImAE (n/z=840) ZFIA L, OWrkE
R LIRS, B EMOMBIREIE =0.993, ZEIfREK
1% 28.9%, LC/MS B AWK O E & TRREIL 4.8 ng/mL,
TRANIE I G BR A S 52.3% (43.9~63.5%) T o7z,
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1 EOREPITEEELENECLD2LHE13HY, xS
T B DITIINEEREYE 2 T 2 HERHD. Cqy I
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Determination of Cg, Fullerene in Air
Aya ONUKI?, Tkue SAITO?, Satoko FUJIE?, Mitsugu HOSAKA® and Akio OGATA?

Engineered nanomaterials (ENMs) such as titanium oxide, carbon nanotubes and fullerene are used in many products. There is a
possibility that ENMs are released into the environment when these products are produced, used and discarded. In this study, we were
interested in carbong, fullerene (Cg) used in products such as sporting goods and cosmetics. Hence, we developed a method for
measuring the concentration of Cg in air. In this method, target air was passed through a fiber filter at a flow-rate of 10 L/min for 2
weeks. Cg collected in the filter was extracted with benzene, concentrated by nitrogen gas, and redissolved using toluene/acetonitrile.
Next, the solution was analyzed by liquid chromatography/mass spectrometry to quantify the concentrations of Cg as low as 1 ng/mL.
Cyo recovery from the spiked filters was 67.5% (n = 3) for an air-sampling time of 2 weeks, and the limit of quantitation (LOQ) for air
sampling with an air volume of 200 m® was 2.0 pg/m’. Ambient air on the roof of a 5-story building in Tokyo was monitored between

December 2008 and November 2009. The concentration of Cg in each month was below the LOQ.

Keywords: fullerene, carbong, engineered nanomaterial, liquid chromatography/mass spectrometry, ambient air
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