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Monitoring and occupational health risk assessment of key volatile organic compounds in
workplace air based on qualitative monitoring XIANG Xiaoxia', ZHANG Xuejian', LIU Yang',
HE Liu®, LUO Jun® (1. Wanzhou District Center for Disease Control and Prevention, Chongging
404000, China; 2. Chongging Three Gorges Medical College, Chongging 404120, China)

Abstract:

[Background] Occupational hazards in the workplace are often determined through on-site in-
vestigations and recognized hazards to determine monitoring items, and occupational health risk
assessments are rarely carried out on the monitoring results.

[Objective] Based on the qualitative results of volatile organic compounds, to monitor 8 types of
volatile organic compounds in workplace air, and conduct occupational health risk assessments
for workstations with disqualified results.

[Methods] This study selected 29 enterprises from 12 key industries listed in the Work Plan for
Monitoring Occupational Disease Hazards in Workplaces in Chongging (2023) in 5 districts and
counties of Chongging. A total of 49 key workstations, including spray painting, glue brushing,
glue adjustment, adhesion, printing, bonding, packing, oil film, feeding, material preparation,
dispersion, and immersion, were selected for air sampling and chemical headspace treatment.

FEHR
Investigation

goee

DOl 10.11836/JEOM24229

{E&ETT
FIBEEE(1975—) , &, A58}, FERIM;
E-mail: 410783780@qq.com

BEFE
B E, E-mail: 1580453518@qq.com

EEHREESRERRR T
REE#H] FFE
MR TR

IS EEA  2024-06-24
REABH 2024-09-30

XEHRS 2095-9982(2024)11-1246-05
FESES R135
XERTER A

»3|A

FIREE, KFRE, X7, F. B FE SN
TEGFRESPERIZEL BN SN
BRIV {22 BR WU BS TP A (1), IR IR SR EE ¥,
2024,41(11): 1246-1250.

PSR

www.jeom.org/article/cn/10.11836/JEOM24229

Correspondence to
LUO Jun, E-mail: 1580453518@qg.com

Editorial Board Members' authorship No
Ethics approval Not required

Competing interests None declared
Received 2024-06-24

Accepted 2024-09-30

» To cite

XIANG Xiaoxia, ZHANG Xuejian, LIU Yang, et al.
Monitoring and occupational health risk as-
sessment of key volatile organic compounds in
workplace air based on qualitative monitoring
[J]. Journal of Environmental and Occupational
Medicine, 2024, 41(11): 1246-1250.

» Link to this article
www.jeom.org/article/en/10.11836/JEOM24229

wWww.jeom.org


https://doi.org/10.11836/JEOM24229
mailto:410783780@qq.com
mailto:1580453518@qq.com
www.jeom.org/article/cn/10.11836/JEOM24229
mailto:1580453518@qq.com
www.jeom.org/article/en/10.11836/JEOM24229
www.jeom.org

#445-5523: &% | Journal of Environmental and Occupational Medicine | 2024, 41(11) 1247

The volatile organic compounds in the headspace were separated with a gas chromatography capillary column and sequentially entered
into a mass spectrometer for detection. Qualitative analysis of each component was conducted using the National Institute of Technical
Standards and Technology standard spectrum library and retention time. Based on the qualitative results, chemical hazards and related
workstations were determined, then quantitative evaluation was conducted for key hazards in workplace air, and followed by occupational
health risk assessment for the disqualified workstations using semi-quantitative exposure ratio.

One or more of the 8 key chemical hazards were positive in the 29 enterprises, among which xylene (89.7%) and toluene (86.2%)
had the highest positive rates, followed by benzene (34.5%), 1,2-dichloroethane (31.0%), ethylbenzene (20.7%), n-hexane (10.3%), and
trichloromethane (6.9%), and trichloroethylene was negative. In the quantitative evaluation for occupational hazards in workplace air,
the highest positive rates of chemical hazards were xylene (70.6%) and ethylbenzene (83.3%), and the highest disqualification rate of
chemical hazards was 1,2-dichloroethane (50.0%). Out of the 29 enterprises, 8 reported disqualified air key chemical hazards, mainly in
the workstations of spray painting and immersion. One spray painting workstation reported 3 disqualified chemical hazards, and one
spary painting workstation reported 2 disqualified chemical hazards. The risk level of 1,2-dichloroethane in the spary painting workstations

of 3 enterprises was high. The joint risk of 2 enterprises with multiple disqualified chemical hazards was high.

The positive rates of benzene derivatives and 1,2-dichloroethane in workplace chemicals are high in this study. The risk level

of 1,2-dichloroethane in the spary painting workstations of 3 companies is high, and this substance needs special attention in future

monitoring.

chemical; volatile organic compounds; hazard; occupational health risk assessment
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wWww.jeom.org


www.jeom.org

#445-5523: &% | Journal of Environmental and Occupational Medicine | 2024, 41(11) 1249

2.3 HRAM 2R IFA

9 RPE S RAARMUITFIMEREFEER
RERZRB TBRUABURNER. B 1 KR
RIREIRYA 3 e ERRB, 1 REURNUFENE
2 MEERERET, ERILEK 3.

2.4 BRIV {RRREX S X IT G

ME 3 FEIUE R 2 Mk 3 BRI L
BT 2 My 2 MU EEEHEMERBNNCER
ERAR, FAEIHXFA R HEE S XIS,

&3 ANERK IR R EER

Table 3 Occupational health risk assessment results for workstations reporting disqualified organic chemical hazards
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