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Fig. 1 High-volume air sampler equipped with
XAD-2 resin particles (20~40 mesh, 40 g) which
are located in the airstream behind a 20X25-cm
glass-fiber filter

MURBI TNV F-F=y V2B L, BRI
YHBW (2ml) & Ufc. BB LRI Sep-Pak )
AH=+ ) vV, FBIZ Sep-Pak TIVIF NAH— 1)
v 3 (Waters Associates, Inc.) % BESICEERE LIz H T
LERWTIZY =Ty T U, BiEKRE LB D T LI
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SEEXHE, 1ml ICBHEL . EEAKROERKORB
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XAD-2 HiiEE R TA ULHROKEE (ORBO-43,
Spelco, Inc.) ZH W1z, BEBIENE 6 mm OH T
BIBBUEEE NI A y— vt v, w5 100
mg, B 50mg THRTCAULILLDTHS (Fig. 2). #
VIV ITEIZRY T (EHBES MP-05) %M
WV, FE 1.5/ min T 8~12 BT - 7. BTAKI#H
BHEEBEICRELTE M=)V 5ml 204, 15 HRE
HEME U2 MERICNEEMEER (7T b5k v-
dioy 1ug/ml) % 0.5ml BINU 7248, 9 0.5 ml ICHRHM
Uz

Vol. 43 (1994)

Silanized glass wool

/

XAD-2 50mg
XAD-2 100mg

Personal air sampler
—_—

Fig. 2 Adsorbent tube containing XAD-2 resin
(commercially available as ORBO-43 from Spelco,
Inc.)
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Fig. 3 Atmospheric concentration of polycyclic
aromatic hydrocarbons collected on the glass-fiber
filter and the XAD-2 resin by using the high-volume
air sampler (shown in Fig. 1) in the underground
parking area

Biph: biphenyl; Phen: phenanthrene; Fluo: fluoran-
thene;  Pyr: pyrene; BaA: benz[a]anthracene;
Chry: chrysene;  BaP: benzo[a]pyrene;  Pery:
perylene; BghiP: benzo [ghi] perylene

2+3 GC/MS #AVWLSRFBERILKFEOER
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NOD PAH (b EWDH T4 4 v 2 AV IZZIR A 4 v
& (SIM) T¢fr-1z.
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Table 1 Collection of polycyclic aromatic hydrocarbons with relétively low boiling points using the adsorbent

tube containing XAD-2 resin®

m/z Compound Averaged amount®/ng B/F RSD, %
128.1 Naphthalene Eg)) ?gi 0.48 i;g
142.2 2-Methylnaphthalene E]F3; QL;S 0.24 23
152.2 Acenaphthylene Eg; NlDO 0.00 9.7
154.2 Biphenyl EE; §§ 0.00 27.6
154.2 Acenaphthene E]I;g 3(2] 0.07 6.7
156.2 1,2-Dimethylnaphthalene E]I;; 31 0.03 53
156.2 2,3-Dimethylnaphthalene Eg% : li - 0.04 77
156.2 2,6-Dimethylnaphthalene 2113 18613 0.03 39
166.2 Fluorene ' Egg NAT)} 0.00 35
168.2 Dibenzofuran 8;; 82 0.03 109
178.2 Anthracene EE; 33(5) 0.06 29
182.1 4,4’-Dimethylbiphenyl Eg; ng 0.00 8.9
190.2 4,5-Methylenephenanthrene E f} ; N2D0 0.00 185
192.2 2-Methylphenanthrene E]];; ! g 0.16 145
202.2 Pyrene E]FS; N[f; 0.00 67.4

a) See Fig. 2. F, the first stage resin; B, the second stage resin; b) Air samples were collected in a research

laboratory at Kyushu University (n=7).
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Table 2 Determination of polycyclic aromatic hydrocarbons with relatively low boiling points by gas chromatog-
raphy/selected ion mass spectrometry.

Retention Calibration curves (y=ax+5)

m/z Compound time l]? l‘fl‘;‘if)t/l?); 5
a b T
128.1 Naphthalene 420" 0.04 1.0 —3.4 1.000
142.2 2-Methylnaphthalene 500" ] 0.8 1.0 —3.6 0.999
152.2 Acenaphthylene 600" 4.0 1.0 —3.6 0.999
154.2 Biphenyl 595" 0.04 0.9 —3.1  0.999
154.2 Acenaphthene 6710” 2.0 1.0 —3.8 1.000
156.2 1,2-Dimethylnaphthalene 6700” 2.0 1.1 —3.8 1.000
156.2 2,3-Dimethylnaphthalene 5'55” 2.0 1.0 —3.7 0.999
156.2 2,6-Dimethylnaphthalene 5’40” 2.0 1.1 —3.7 0.999
166.2 Fluorene 6750” 2.0 1.0 —3.6 0.999
168.2 Dibenzofuran 6"25” 0.8 1.0 —3.4 0.998
178.2 Anthracene 8'25” 0.8 1.0 —3.6 0.999
182.1 4,4’ -Dimethylbiphenyl 7°03” 4.0 1.1 3.7 1.000
190.2 4,5-Methylenephenanthrene 9730” 4.0 1.1 —3.6 1.000
192.2 2-Methylphenanthrene 920" 40.0 1.1 —3.6 1.000
202.2 Pyrene 11°05” 4.0 1.1 —3.5 1.000

a) §/N=5; b) correlation coefficient
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Table 3 Atmospheric concentration (ngm ~*) of polycyclic aromatic hydrocarbons in the urban atmosphere:

indor parking (a), indor shopping mall (b) and adjacent outdoor crossing (c).

m/z Compound (a) (b) (c)

Feb. 2270 2510 1970

128.1 Naphthalene June 2610 3130 1680
Nov. 2890 5220 2710

Feb. 800 490 590

142.2 2-Methylnaphthalene June 1570 650 680
Nov. 1070 470 1100

: Feb. 230 90 150
152.2 Acenaphthylene June 240 80 130
Nov. 150 70 200

Feb. 220 290 170

154.2 Biphenyl June 810 320 230
Nov. 210 170 290

Feb. 30 30 20

154.2 Acenaphthene June 70 60 30
Nov. 40 60 40

Feb. 60 60 50

156.2 1,2-Dimethylnaphthalene June 140 130 30
Nov. 70 80 80

Feb. 150 200 140

156.2 2,3-Dimethylnaphthalene June 330 330 140
Nov. 160 210 190

. Feb. 250 310 220

156.2 2,6-Dimethylnaphthalene June 470 400 190
Nov. 260 290 290

Feb. 90 70 70

166.2 Fluorene June 160 110 80
Nov. 110 80 130

Feb. 50 70 50

168.2 Dibenzofuran June 100 90 30
Nov. 60 100 80

Feb. 20 10 10

178.2 Anthracene June 20 0 10
Nov. 20 0 30

Feb. 10 10 10

182.1 4,4"-Dimethylbiphenyl June 40 30 30
Nov. 10 10 10

Feb. 10 0 0

190.2 4,5-Methylenephenanthrene June 20 10 10
Nov. 10 0 10

Feb. 10 10 10

192.2 2-Methylphenanthrene June 40 20 30
Nov. 20 10 30

Feb. 20 0 10

202.2 Pyrene June 40 0 30
Nov. 30 0 50
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An analytical method for collection and determination of trace amounts of polycyclic
aromatic hydrocarbons (PAHs) in the atmosphere was investigated. PAHs with re-
latively low boiling points (gaseous PAHs) could be collected efficiently from ambient air
by an adsorbent tube containing XAD-2 resin with the aid of a battery-driven portable
pump. Fifteen species of gaseous PAHs including naphthalene, acenaphthylene,
biphenyl, fluorene, anthracene and pyrene as well as their isomers and alkylated deriva-
tives were identified and determined by using GC/MS. By this method, the gaseous
PAHs were measured in artificial environments, i.e., underground structural complexes
such as an indoor parking lot and shopping mall.

(Received June 22, 1994)

Keyword phrases
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