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CONTENTS & ABSTRACT

Vol. 20, Article number: 3
Research Article

Regional air quality modeling of ethylene oxide in the Greater Tokyo Area of Japan

Yuuki Sakai, Hiroo Hata*, Kazuya Inoue, Kenichi Tonokura™® «««+« -«

ABSTRACT

Ethylene oxide (EtO) is a volatile organic compound that
poses both acute and chronic risks to human health,
prompting governments worldwide to implement measures
aimed at reducing ambient EtO concentrations. In this study,
regional chemical transport model calculations were
performed using the EtO emission inventory provided by the
Ministry of Economy, Trade and Industry and the Ministry of
the Environment, Japan. The target area and period were the
Greater Tokyo Area (GTA) in 2017. The results indicated
that the modeled atmospheric EtO concentrations were lower

GIENIEE:R

-------- https://link.springer.com/article/10.1007/s44273-026-00082-7

than the observed concentration at all monitoring sites in the
GTA, with the discrepancy reaching up to one order of
magnitude. Long-range transport of EtO from the Asian
continent to Japan was not identified as the primary cause of
this discrepancy. Instead, the significant discrepancy might
be attributed to global background concentrations of EtO,
resulting from its long tropospheric lifetime. To improve the
accuracy of atmospheric EtO assessments using chemical
transport models, it is essential to account for global
emissions.
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Vol. 20, Article number: 4
Research Article

Mobile high-resolution BTEX monitoring and seasonal cumulative health risks from BTEX and

PM, s-metals in a petrochemical complex

Shin-Young Park, Joon-sig Jung, Dong keun Lee, Jung-min Park, Jong-hee Jang, Cheol-Min Lee™

........................................................

ABSTRACT

This study evaluated multi-pollutant exposure and health
risks of benzene, toluene, ethylbenzene and xylene (BTEX)
and PM,s-bound heavy metals in the Ulsan Mipo National
Industrial Complex, one of Korea's largest petrochemical
zones. Real-time BTEX concentrations were measured using
a Me-DOAS system, while PM, s chemical components were
simultaneously analyzed to assess both acute and chronic
exposures. Ethylbenzene (31.28 £29.39 ug/m®) and m-xylene
(35.39+37.21 pg/m?®) were dominant among BTEX, showing

------- https://link.springer.com/article/10.1007/s44273-026-00081-8

concentrations 5-10 times higher than those reported in other
industrial regions. Diurnal and seasonal variations were
significant, with BTEX peaking in winter and nighttime,
whereas PM, s and metallic constituents (Mn, Co, Cd, V)
peaked in spring. Probabilistic exposure assessment revealed
that HQ values for all pollutants were generally below 1.0,
indicating negligible non-cancer risks. However, short-term
evening and nighttime peaks led to higher HQ for benzene
and p-xylene, occasionally approaching the threshold. Time-
resolved cancer risk analysis showed nighttime benzene
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exposure dominated total carcinogenic risk (median ECR: assessment and support the use of high-resolution
3.4E-07-5.5E-07; exceedance <8.3%). These results monitoring for time-sensitive health risk management in
highlight the importance of temporal variability in exposure industrial environments.
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