PRI TR B2 22 2026 4F4S 53 4545 14 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 14 - 2573 -

a5 A

RAR ST 2R GE T T R it BRE IR, - A 7 925 i 12k

AAE EHRA TRAE
L DU A PG T A 2 e (RGBS B ) , D11 B 610041 52, O 1|48 B T A= o7 2 ( FP 20 ) 6 Sy

WE: B8 AHRARSIFREENT M AEFEN B2 b2 B0 18 3 R R R KO IRRZAT A A 535 B = IR fdt
RS PEA, D7 2%, RS HET sy BP0 fE 5 PR R AR BRI AR B AR kR . sk L PR AR PR (BT 4L
ST R HPO AbA RE 2 W, SR HZR B 48 850 ICMM s FA 12 K P 16 58 XU 48 550k DA K AR ST SR i
MrimZEE RV RS . S5 R RARETFFREEN I EZ IR S ER R MR H IR | 28 IE Ok A C ke, Homsta]
TR BE (G ) 40T 1% ~50% OELs [X [ , 10 AR5k 5, A 2R K EE RS L (P <0.001) , 1
A4 L EFR YR IR 30 (P > 0. 05) 55, K AL 3 ik U 78 2 %%EEHLI'HT%UE(CSTELW‘JH&H,,HYZU;Z%
AR—F(P>0.05) , B AdRE KBS SEH AT , SR Aok 550 FH K b Bl 255 38 5070 IAURS: , 4 15 bl v JXURS: , 45 L IE 2 e
IR J Sy v IXUBSE , - B R Sy v B XU 5 D A 5 XS 8 2307 S s, 0 TR K Ak L3l 2 Sy i 88 XU , R 03l 2 Sy T B XS
A TR 5 ICMM 5 B A 32 v A0 4 FE 7K A B3 2 1 JXUBR: B ol AR ] 258 2 XU, L4ty kg vl 2 2 XU 5 = by o
Kruskal - Wallis KB PR M A AEZE 5 (P <0.05) o W O [R] 94 140 2 72 A 38 PR 38 XU S 1) 0 e A TR
[ &% RERTIFRATALEENT I 25 28 0 8 SO BLL R fa FE R E AR B ZHR ECkE Aok, ARER
ICMM JE f3 PPA 2 R AR STFRAEERT Ik P A8 B JRUISS: A 74038 R 1k o

SRR BEWTIN ; SR Ak A 5 MO AR 5 IRURS DA 5 07 i

hES%XS R34 TEHFEED. A XEHE.1003 -8507(2026) 14 —2573 - 08

DOI.; 10. 20043/j. cnki. MPM. 202512345

Screening of occupatinal health risk assessment methods for

condensate oil in natural gas extraction
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* West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract . Objective ~ To identify the main chemical occupational hazard factors and their exposure levels associated with
condensate oil in natural gas exploitation, and to explore occupational health risk assessment methods for chemical hazards in
this industry, so as to provide a basis for accurately preventing occupational hazards and protecting the health of occupational
populations. Methods Based on occupational health surveys, condensate oil component analysis and continuous monitoring of
chemical occupational hazards, the occupational health risks of condensate oil exposure in natural gas exploitation were assessed
using the comprehensive index method, ICMM quantitative assessment method and occupational hazard risk index method.
Results  The main occupational hazard factors of condensate oil in natural gas exploitation were benzene, toluene, xylene, n
— hexane and cyclohexane. Their time — weighted average concentrations ( Cyy, ) ranged within 1% —50% of the occupational
exposure limits (OELs). Among the 10 gas production well stations, only xylene concentration showed statistical significance
(P<0.001), while concentrations of the other four chemical toxicants were generally consistent (P >0.05). Short — term
exposure concentrations ( Cgyy ) of all five typical chemical toxicants were detected in the gas field water treatment station, with
generally consistent concentrations (P > 0.05). Analysis of occupational health risk levels showed that according to the
comprehensive index method, benzene was rated as extremely high risk in both gas production stations and gas field water
treatment stations, toluene, n — hexane and cyclohexane as high risk, and xylene as medium risk. According to the
occupational hazard risk index method, benzene was moderate risk in the gas field water treatment station and mild risk in gas
production stations, while all other factors were assessed as no risk. In the ICMM quantitative assessment method, only
benzene in the gas field water treatment station was rated as intolerable risk, and all other factors were rated as tolerable risk.

The Kruskal — Wallis test showed significant differences in the rating distributions among the three methods (P <0.05),
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indicating that different assessment systems varied in their ability to discriminate risk levels of hazardous factors. Conclusion

Benzene, toluene, xylene, n — hexane and cyclohexane should be the key occupational hazards concerned in condensate oil

exposure in the natural gas exploitation industry. The improved ICMM quantitative assessment is a suitable method for

occupational health risk assessment of condensate oil in natural gas exploitation.

Keywords: Condensate oil; Typical chemical toxicants; Occupational health; Risk assessment; Screening
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Table 1 Risk factor assignment for improved ICMM quantitative assessment
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Table 3  Analysis of continuous individual sampling results for typical chemical toxins in condensate oil at well stations
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Table 4

Analysis of exposure levels to typical chemical toxins in condensate oil at gas field water treatment stations
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Table 8  Correspondence of risk levels and assigned values for

three occupational health risk assessment methods
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