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Analysis of styrene in ambient air by GC-MS

oW oM R B R M OB B OE B R

Shinzi Nakayama, Tomohiko Ishiguro and Yaoshihiro Shigeta .

MBI WOTEEMFHOEEELE BT LR
e, GC-MS SificEFlich s, BLEDL D ikt
5 BEENEFWT, GC-MS @ SIM izl b, K&
HiD 2 LU v L VDT RERRE L, B
BRSO SR PR R BRESL. PUTEET

5.
2 HHEHE

2.1 HBHEDCA

SRR, BEFEFATRIIFEEAL Tenax GC
PHMUAY S A% (WESmm, £3180mm) EHE
EEE & L. BERKORRICE, REHRNE LR
REEN 7 EREREI R ERL T L~ 2/min O
Bk SR ls L, Bk, BAEFMECRE, F72E
SHE8 b SRR BB L CRUE R L L 7

2.2 MBHEAKFE :

SR B LR, BRB RS LS, BTE
OFET GC-MS i, £, EFzmyr il
BT, ¥yl v—HARERELRLMBICTS. A
5 LipnbaeE s B Le, b—-#% Ah, BEPD
200°C & CHFI0HCIMEGEW I L 2470, GC-MS ¥
BFofe. GC-MSE, MIDPM, mrta—F ¥RAF
A PAC-300 DG 8 LKB-9000 2B, AiE
i - ek o)

3 HEHRIREORH

3.1 BRSOk

Sir 7 AR ARE (T), hREER (V) L2
Bt L LT, In V:——%%iw-kK (4Hs: 12N
DU, K @2 MabhTnd. COHRERE
# % Ao LEH S, Butler?, HH® BB T -
5. tORFERFEALT, &R (200°C, 170°C,
150°C) BT n-Ad ¥ F v, w /v, nFhy, A
FLv, TFARVEY, mEYLY, 0% LYOR
BRREE kD, T ORESR (VD DEGEEO K



72 Bull. Jap. Env. Sanit,

T CEGBERMES 7R T v 15, 20
7 #IELC, BEORE (20°C) KRBT AHSOR
Bgsitd ke ZORE, wA s ¥ 104 n )T
v 38.5L, n-FH 801, AFL46, =FAAE L
327, n-Fyr 34l oF L4l avvpﬁé,%:,k&)

nEdvEk. !ﬁllmﬁﬁ&ikﬂ7h?ﬁﬂ%k®§§{$
mfﬁ?&%?.uhi@t%ﬁﬁﬂm,ﬁﬁﬁxwﬁ
g it 5 R e B L AR Tl Bk
B, coEREERESARELOTRETRE R B R

Table 1 Operation condition of GC-MS

Column =~ | SP-1200 5 %+Bentone 34 1.75
% on chromosorbW- AW DM
CS, 2mX3mm ¢ :
Column : 30°C—100°C, 6°C/min
Injection port : 270°C
Separator ; 270°C

Ton source : 310°C

He 30ml/min

Trap current 60pA

Accelerating 3.5kV

Temperature

Carrier gas

voltage
Scan speed 9
Scan interval 4 sec..

‘Electron energy | 20eV (for SIM)

T0eV {(for MC). . .
Shimadza LKB- 90(}0 MID- PM
PAC-300 DG System

Apparatus

in V¢

Cent. No. 8. 1981

. FEHE OBREK n BhPRESHR OB S 25

| T_%%- BKBREERE Voo, JIeiob Fe RIFAE S

VEF5 L, V=Vmro=2Vmm/p’n LEESR,

20°C

| | B ]
200 2.50 3.00 3.50°

YTt

Flg 1 “Plots of ‘the commonlogaxzthm of

specific retention volume. versus -+

reciprocal absolite temperature -

Total

N

2

.S - . .f\
. ' 7\

|||l|§.l_.i‘ll!!llillilI[Iillll[[llll|[1||!|
50 106 150 200

Fig. 2 Mass chromatogram of sampling tube under 5. hs stmhght condltzon
3: Toluene. . 4: Phenylacetylene
5: Benzaldehyde 6: Tolualdehyde  7: Acetophenone
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Fig. 3 Mass spectrum of styrene and
xylenes o
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Table 2 Reproducibility of styrené and xylenes

Coefficient of
Semple m/e variation (%)
Styrene 103 6.87
104 6.59
Ethylbenzene 105 4,09
106 8.83
m-Xyiene 105 6.08
k 106 9.90
o-Xylene 105 4.08
106 8.21
]
3
12 4
I " I
[ 5 10 min

Fig. 5 Typical mass fragmentgram of styrene
and xylenes

: Ethylbenzene 2.31 ng
: p-Xylene 1.165ng

: m-Xylene 2.30ng

: 0-Xylene 1.17ng

: Styrene 2.42ng
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BEFRD. FEOEEBRE, xFrir4.3ng, =5
A ¥ 6. 90g, pHY L 6.0ng mF YL 53
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Table 3 Styrene and zylenes in urban air (Kawasaki) and in automobile exhaust gas

Safgg’;% mciata : t%%ncveolﬁﬁi; Styrene | Ethylbenzéne p-Xylene |m-Xylene| o-Xylene
9 July, 13:00 41 0.18 0.59 0,26 0.64 0.34
14: 30 8 Il _ 0.22 0.86 Q.35 (.88 0.40
urban air 16 : 80 41 0.21 1.07 0.49 1.20 0.55
’ 10 July, 10: 00 41 0.078 1.24 0.46° 1.1t 0.51
© 11:30 67 | 0.084 1.67 0.57 1.41 0.61
automobile 13: 30 2mi 462 1980_ _ : 2290. 5450 " gamp

(pph)
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Summary

The smgle ion monitoring (SIM) method and
mass-chromatograph (MC)} method of gas chro-
matography-mass spectrometry (GC-MS) were
applied to the analysis of styrene in'amblent aix.”
Glass tube (5 mmg@X 180 mm length) packed with
porous polymer adsorbents (Tenax-GC) was used
for the sampling tube. The sampling procedure
was as follows; connected to the sampling tube
with a vacuum pump and flow meter and sampled
at 2 flow rate of 1i/min., then the sampling
volume was 104 o

" This sampling tube had a 28/ of retention
volume, and thereby 1009% recovery could. be
attained. Quantitative limits of SIM method
for styrene was at 17 pg, and of MC method at
4.3 ng.

Therefore we could analyze styrene in am-
bient air at ppt order. With this method sty-
rene 0.078 ppb~0.22ppb in ambient air at Ka-
wasaki could be detected.




