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Health risk assessment of five chemical pollutants in the
air of public places, Xining City
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Abstract : Objective To understand and assess the health risks of five common chemical pollutants, formaldehyde, ammonia,
benzene, toluene and xylene, in indoor air of public places in Xining City, and to provide technical support for environmental
health management of public places in Xining City. Methods From 2020 to 2022, monitoring sites were set up in the western
and central districts of Xining City to monitor the data of common chemical pollutants in hotels and barbershops, and conduct
health risk assessment of chemical pollutants according to the Technical Guide for Environmental Health Risk Assessment of
Chemical Substances (WS/T 777 —2021). Results From 2020 to 2022, there were 238 monitoring points in the hotel, only
2 formaldehyde monitoring points exceeded the standard. The total qualified rate of formaldehyde in the hotel was 99. 16% , and
the total qualified rate of benzene, toluene and xylene in the hotel was 100% . There are 47 monitoring points in barbershop,
and the total pass rate of formaldehyde, benzene, toluene, xylene and ammonia at each monitoring point is 100% . The
concentration of benzene in indoor air in barbershop (0.001 mg/m’) was lower than that in hotel (0.002 mg/m’), and the
difference was statistically significant (Z = -2.708, P <0.05). Among 47 monitoring points in barbershop, 23 monitoring
points had a risk between 10 ™* and 10 ~°, accounting for 48. 9% , and the rest had a risk value higher than 10 ~*; Among 238
monitoring points in hotel, 154 monitoring points had a risk between 10 ™* and 10 ~°, accounting for 64. 7% , and the rest had
a risk value higher than 10 ™*; There were 34 monitoring sites in barbershop with risk less than 10 ~®, accounting for 72. 3% ,

and 138 monitoring sites in hotel with risk less than 10™°, accounting for 58% . The risk values of P,5 and maximum
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concentration of both sites were greater than 10 ~°. Hotel formaldehyde has 150 monitoring points HQ > 1, accounting for 63% ,

the maximum risk value is 3. 6; There were two monitoring points for benzene with HQ > 1, accounting for 0. 8% , and the

maximum risk was 1. 08. All HQ of toluene and xylene are less than 1. There were 31 monitoring points for formaldehyde in

barbershop, HQ > 1, accounting for 66% , and the highest risk value was 3.72. HQ of other pollutants is less than 1.

Conclusion

The concentration of five chemical pollutants in the air of public places in Xining City from 2020 to 2022

basically meets the requirements of the national standard, but the carcinogenic risk and non — carcinogenic risk caused by

formaldehyde and benzene should be paid attention to.

Keywords: Public place; Chemical pollutants; Health risk assessment
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CR SR AL HQ A HoE A
<10°¢ Bk <l B
107% ~10* A — E B0 A >1 B
>10 % i

1.4.1 U KU EAY
CR = ADD x IUR x 1 000

Hr: CR: 08 XURS ; ADD . H 34 5% 88 Wk JE, mg/
m’ ;IUR:ﬁ%ﬁfimBﬁ?,mVug o

ADD THE AT

ADD = (C xED x EF x ET) /AT

/EQEF';C;‘Ei{é%‘?f{%ﬁ,mg/m%ED;z%%%Eﬁ,a
(ARSCBERE N 30a) s EF : BEEIR  d/a(FRYEAHH BT
ow, TR MO A B3 BEAE T AE 305.81 d, A& 5 N
324. 424" sET RG], h/d (ST ST 2R,
B MOl A B R R I E] S 8. 45 h/d, BE& JE Ky 10. 98



PRARTH B 22 24 2024 4E55 51 545 12 ) Modern Preventive Medicine, 2024, Vol. 51, NO. 12

- 2161 -

h/d ) s AT SEERINAC Ak BUR OB AE O 30 4F, AT
=30a x365 d x24 h =262 800 h; EJE %N [F 42 H 70
4F, AT =70a x365 d x24 h =613 200 h,
1.4.2 S0 XU AL
HQ = ADD/R{C

Ho HQ G 7 RIC: H B HWE , mg/m’,
1.5 itz obr B i B R R PEAL 5Bk
Microsoft Excel 2016 47, Z(48 43 #r % F SPSS 25.0
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Table 2 Five kinds of chemical pollutants in the indoor air of hotels and barber shops

Ykl 5L n R (mg/m? ) M(Pys ,Pss) (mg/m?*)
TN FS 238 0.001 ~0. 110 0.002(0.001,0.010)
% 238 0.001 ~0.070 0.003(0.001,0.008)
T 238 0.001 ~0. 030 0.001(0.001,0.004)
i 238 0.010 ~0. 120 0.050(0.010,0.070)
% Tk * 47 0.001 ~0.020 0.001(0.001,0.003)
P 47 0.001 ~0. 020 0.003(0.001,0.007)
T 47 0.001 ~0.009 0.001(0.001,0.002)
i 47 0.010 ~0. 090 0.045(0.010,0.074)
H 47 0.005 ~0. 100 0.040(0.005,0.070)
£33 FETHARRAILIG G G AL
Table 3 Comparison of chemical pollutants in different public places in Xining City
59 =3 RS Z {8 P{H
T 0.050(0.010,0.070) 0. 045(0.010,0. 074 ) -0. 803 0.422
% 0.002(0. 001 ,0.010) 0. 001 (0. 001 ,0. 003) -2.708 0.007
o 0. 003 (0. 001 ,0. 008) 0. 003 (0. 001 ,0. 007) -0. 840 0. 401
T 0. 001 (0. 001 ,0. 004) 0. 001 (0. 001 ,0. 002) ~1.741 0. 082
F4 VHTIAE R R fE R R A B0 XU (CR)
Table 4 Carcinogenic risk( CR) of health hazards in hotels and barber shops in Xining City
sl 159 e/ IME Pys M Pys froN(cl
T N 2.78 x1077 2.78 x1077 5.56 x1077 2.78 x10 ¢ 3.06 x10 73
FH 1.64 x107° 1.64 x10° 8.30 x 1073 1.15x10~* 1.97 x10~*
PR G ES 3.83x1077 3.83x1077 3.83x1077 1.15x10° 7.67 x10°°
g 2.27x107° 2.27 x107° 1.02 x10~* 1.68 x10~* 2.04 x10*
x5 VTR A GG E RN ZWHEB0E X (HQ)
Table 5 Non — carcinogenic risk (HQ) of indoor air pollutants in hotels and barber shops in Xining City
YRl S /M Pos M Pas SSoN ]
TR S 9.83x107? 9.83 x107? 1.97 x10 2 9.83x1072 1.08
FoR 5.90 x10~° 5.90 x10 73 1.77 x107* 4.72 x10~* 4,13 x1073
TR 2.95 %1073 2.95 %1073 2.95 %1073 1.25 %102 8.85 %102
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