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Concentration Analysis and Health Risk Assessment of Alr. Pollutants 1n Newly

Decorated Public Places inXi’an:

FAN Jie', FAN Hao' | SHEN Zhen-xing' " . DANG Wen -peng” , ZHENG Wéi', WANG Zhi- hua® FU"Yi2 P
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Abstract: In order to/tinderstand the levels of indgor air pollutlon and health rlsks in' gubhc plaoe% our research group conduc ted air
quality monitoring and “human health risk assesaments for five types, of public places: ( bffices, claSsrooms, laboratories, bankd! and
hospltal%) in Xi’an Gity from December 2017 to July, 2020. The Jest items included' formaldehyde, benzene, toluene, xylene, n-butyl
acetate , ethylbenaene styrene, n-undecane, and totalivolatile- '01“&&1’11(2 compounds (TVOC). The results showed that formaldehyde had
the highestiexceedance rate (59.4% ), follov'v’ed by toluﬁ__ne,-"TVOC, benzene, and xylene. Among the five types of public places,
hospitals.hgld the highest rate of pollutants exceeding the standard (46.7% ), and the main pollutants exceeding the standard were
formaldehyde, benzene, and toluene. The results showed that the concentrations of formaldehyde and TVOC were positively correlated
with temperature and humidity. The health risk assessment results showed that there were carcinogenic risks of formaldehyde and
benzene in different places; people working in banks had a higher risk of formaldehyde carcinogenesis, and those working in hospitals
had a higher risk of benzene carcinogenesis. This study provides a reference for the level of indoor air pollution in public places in Xi’an
City, and is of great significance to the health risk research of related populations.

Key words : formaldehyde ; total volatile organic compounds (TVOC) ; hospital; bank; concentration level; health risk assessment
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Fig. 2 Pollutant exceedance rate in different public places

(3, R RO A B R SE 44 (0. 12 ~ 0. 16
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(1o FRY I SF- 27 v B2 8 (0. 16 mg-m ™) Lk B ¥ [
(0.07 ~0.38 mg-m ) 9. IPAE HEMILEE
(1 TVOC ¥R EEAKF A Y, AR B E BT B
FrUE(E (0.60 mg-m ™), & BEAY TVOC 1k &
(0.86 mg-m ) FHAh 4 Z537 7 = FLYR 5 Fol 4%
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Table 2 Pollutant concentrations and standard exceedance in different indoor spaces
, s " R34 e s VRS A e %
fr ey s B ATE e TEEC B g BIR
/mg-m /mg-m /mg-m /mg-m /%
FP 216 0.06 ~0.27 0.12 0.04 0.12 0.10 156 72.2
P 216 0. 02 ~0. 40 0.08 0.07 0.06 0.11 35 16.2
INAE R 216 0.04 ~0.90 0.14 0.13 0.10 0.20 35 16.2
TP 216 0. 00 ~0. 40 0. 05 0. 06 0.04 0.20 6 2.8
TVOC 216 0.08 ~1.69 0.35 0.22 0.31 0. 60 24 11.1
FH 83 0.05 ~0. 14 0.09 0.02 0.08 0.10 12 14.5
# 83 0.02 ~0. 10 0.05 0.02 0.05 0.11 0 0.0
A= GiPS 83 0.03 ~0.62 0.12 0.12 0.09 0.20 7 8.4
T 83 0.00 ~0. 10 0. 05 0.03 0.06 0.20 0.0
TVOC 83 0.09 ~0. 78 0.27 0.15 0.28 0. 60 4.8
F e 25 0.08 ~0.24 0.12 0. 04 0.11 0.10 16 64.0
ES 25 0.02 ~0.26 0.08 0.05 0.07 0.11 4 16.0
FRE LEES 25 0.05 ~0.24 0.11 0.05 0.09 0.20 2 8.0
P S 25 0.00 ~0. 10 0.05 0.03 0.07 0.20 0 070
TVOC 25 0.10 ~0. 50 0.30 0.12 0.33 0. 60 0= ,r 0. 0%
s 21 0.07~0.38 _0.16 0.05 0. 06 0.10 16 "_-u_."'.76...2
3 21 0.03 ~0. 14 0407 0.02 0.037 0.1 3 Fapr=
AT BEE S 21 0.09~1.23 *0.30 0. 14 0/ 06/ 0.20 13 ,.-_jrg-l. 9
TS 21 0.0F=0.95 . 0.13 0.09 g.okh.  ~lo% 3 & 14,9
TVOG- 21 0.1842.47 | +0.66 0.32 0.14 4 0. 60 5 24 53 s
| Y { » X v a
— e 12 0/09 04/ 700 17 0.02 F of 0108 10 B3l
N BV 12 0.0210/90 47 022 0.28 0/06 0.11 5 _Ally e
Bz LH 12 0703%0.66 /7~ 0/2)= 0.20 /0. ‘1{0 ' 9.20 5 4147 =
ISF . 12 001~1/32 _oj6 0.35 4 0l0a 020 2 16.7 47
TVOC 12 0/14 4228 | Yo.86 0. 68 0: 67 0. 60 6 5040
7 )
=T a0 B AESETEBN, RS SR e A B
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0 L s L 1 L [23] B S =1 =N =W EEaNets B
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Fig. 3 Concentrations of formaldehyde and 2.4 AM‘@J}%MF@%%\
TVOC in different public places ﬂwj T 'i;lz’fﬁ [P @}_:E?[:ﬂ %ﬁﬁi E{/\J@%mﬁﬁ s Xd‘m [a/4§
. . . :H:* ‘El Y ‘#/4 K x NI N i‘%” I

R TR 2 N2 S5 R P 2 R
TIPS FEREA IR SRS R TVOC W BE iR ¢
PESHT. FEAHIRETEIE R 9. 2 ~33. 5°C , FHXHE A
FlH 21.7% ~91.0% (&l 4). I JREEXT VOCs 152
R L O DA OC , VOCs 1 =2 Rl A i 4k
el N R 9 0 WERE =AU Y1 e, 7

Wi 4 Fos, BEE TVOC HRE 518 I8 JE 1 5
PRIE AH 5 10 56 &, VOCs WY RE AL ok 28 K Fn -
HC R IR IR 2 B i A A4 R R VOCs
(R HH . YR R T e, R R B E A S

3, HEEFIR A BUERPR 1K P USEPA [ IRIS %%
PR 4y Bk 0.027 kged-mg”' FI 0. 046
kg-d-mg_l. TEARMEIE |5 2805 337, e W 9 38008
KIEETEE N 1.73 x107° ~1.25 x 10 * (K 5) , ¥
11T USEPA U T H2 32 (1 RS Y (1 x 107°)
RIVAS [7) 2 e e 149 R 340 7 A VR TR 8008 XU, 4R AT
R B0 XU I A T oAl 4 2537 1, EL 38 1k 1 B A
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