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Abstract

Polycyclic Aromatic Hydrocarbons (PAHs) are widely present in the environment, primarily formed
through the incomplete combustion of fossil fuels and biomass, as well as industrial emissions. This
article summarizes the current research status on the distribution, sources, and risk assessment of
PAHs in China’s atmosphere, water bodies, sediments, and soils. Regarding the distribution charac-
teristics, PAH concentrations in the atmosphere during the heating period are higher in northern
China than in the south, and pollution levels in urban and industrial-mining areas are more severe
than in rural and suburban regions. Sediments in water bodies are predominantly composed of me-
dium- to high-ring PAHs, which correlate with industrial structure and urbanization levels. Soil PAH
concentrations are elevated in industrial zones, transportation hubs, and old urban areas. Source
analysis indicates that coal combustion, biomass burning, vehicle emissions, and industrial com-
bustion are the primary contributors to PAHs in China. Risk assessment results show that ecological
risks in most regions are low to moderate, while localized heavily polluted areas exhibit potential
health and carcinogenic risks. Currently, there are shortcomings in the standardization of monitor-
ing methods, data integration, and understanding of multi-media ecological processes. Future ef-
forts should focus on enhancing long-term dynamic monitoring, conducting multi-scale source anal-
ysis, strengthening health risk assessments, and ultimately providing a scientific basis for PAH pol-
lution prevention and control strategies in China.
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Figure 1. Nomenclature and molecular structures of sixteen optimized Polycyclic Aromatic Hydrocarbons (PAHs)
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2. H[E PAHs BIi545E
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Table 1. Concentration of PAHs in different environmental media

F 1. REEMEN B ZF 5 ERIKRE

fir'E KR B KAERTY JEHl(ng-g™) FIE g g™ 2% ik
143 LRl 45 50~3309 388 (Cao et al., 2013) [7]
4k 66 PEBE Tk X 4358 290.9~8492.37 2988 (Sun et al., 2013) [8]
40 IRE M A 590~638 614 (Lin et al., 2012) [9]
73 B[ e 37.5~1245.9 219.2 (Peng et al., 2016) [10]
i 233 S|ney A 93~13141 1228 (Peng et al., 2011) [11]
24 T R R URY) 259~11297 1692 (Liu et al., 2013) [12]
44~287 677 RAI5HY) 6.3~2180 239 (ng/m?) (Ma et al.,2018) [13]
57 Bnbias) Ajij s 83.8~7270 1970 (Wang et al., 2013) [14]
7R 33 ARl 11 24.92~1014.61 193 (B &M%, 2012) [15]
32 KGR 1381~4682 3032 (Lang et al., 2022) [16]
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188 PRI T 358 2~6745 360 (Zhang et al., 2016) [17]
- 115 glk 415 22.1~1256.9 318.2 (Hao et al., 2007) [18]
34 B o I T b 2T A 60~636 209 (BEZE, 2022)[19]
76 BRYL =AM KSR 3.56~37.2 19.58 (ng/m?) (Zhang et al., 2018) [20]
40 EL W T L3 101.64~6208.25 1133 (Lin et al., 2013) [21]
[l 59 gl S el +- 18 16.68~1938.33 210 (Wang et al., 2015) [22]
18 TEHR AR Y) 940~2539 1635 (Huang et al.,2023) [23]
X 44 R 4 0.43~26.66 9.21 (Yuan et al., 2015) [24]
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Figure 2. Column chart of PAHs concentration in each region
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2.1. HIMIFE R PAHS

45 2 PR T 1% (PAHS) B 2 A R 2 — . PAHSs #E N LI T] DL 2 MR AR 80T, 0t RS TR
T KHEBE [ A I A HE TS A B AR s Bl (it FH 5 G AL IR S50 72, PAHSs A7/ T L3 . RER KL, &
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(R o B VA b 39 G UG T P AR v ) (GB 36600-2018) 1 2 ¥ P M 3% 1% (. (1500 ng-g7!) » T
JE A X B+ 1% PAHs ¥{EHAL 9.21 ng-g™!', AT SAEAKF. R R 15 PAHs W E WK T30 1+
%, 40 B4l 11 PAHs ¥I{E (193 ng-g Y AT 31970 ng-g H)If) 9.8%.
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IR A S TE R
2.2. KEFEFH PAHs

KA 2 PAHs IEB AP HU H B, ERERS T PAHs FERA T ZRSEMThA. A
FUR I, IKFR PAHSs (2~3 M) EE G AAAE T RS 7, =36 PAHSs (4~6 30 KESR B #E PM2.5. PM10
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LSRRI F[28] 6 BT L, 3 b5 b X R A DR R SR B BN R, DK< PAHs R P 2235 v T AR R IR,
Wik KA PAHs ¥JMHIA 239 ng/m?, JZERVL =AM K PAHs ¥IME(19.58 ng/m?)H 12.2 fi. FKE L7
DX FE R MR 227 B TR SRRV sh ], Ko i (R Be RS PAHs IOV KT AERIEZEATIRE: ™
Ji M IX 3 B LB A R O — S8 TV RBE 52 I [29] [30]. 2% 1H] b, 3RIX . A8 AN Tl X KRS
PAHSs IR B R T RBHIX DL R /b NG 3 TR 1X o K 158 55 7 = iR B2 1 BURLAE PAHSs 2 (PR R i
EE ARSI, KA PAHs — B2 B EIIR T 25075 YL i #8 s al f

2.3. FKIFESAFRIPEY PAHS
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HiK M, HAEKEF A REBAR, 5027 BRI M e KU T IR e R, DR R A #A R
PAHs [ “IC7 [31]. FoHE £ 2 SAGRRFIR (KT . 30 BRITERIWF 45 R B, IR PAHSs LA
IR N, Hg K S ) Tk gE w85 BRI T AL AR B B A 55 [32] [33]. Bh 0 iBvA Al
XIS PAHs & & Ok R b S E 54 KCF, mlRexH R A REE sE M K 4B 7S R gk
SEMEFEAEARFIRZ I . FAIVA R O X3 PAHs & COA R b B B2 8 V5 4ekoF,  ml gesd A A 4 A
IKAEZS R Gt AR R0
3. PAHs B3R iR 4R

KIF RN 2 FEfF PAHs V53N 5T Rt FE M E B F B, JRE 3R PAHs 13 BORIE AT 40 A4 i
RS BREER A, Hod R STk R T 2 S . H R SRR A 7 ik T AR AL LU .
A T (PCA) K IE SE R B R T i (PMP)RE T 2% . AR & 0, BER S5AEMBRE. HlEhERS
HERL LA K TR et fE 2 3 [ PAHs MO EE otk BRI S, AWiX, s@ETEk e T s,
TLEARAT Je DL IR N B R R S5 M F X3k, AN 5 A=W SR R se 1 R 32 5ok TR
4. PAHs FIREEMN TR
4.1. BHYEETFE(TEQ)

B M E(TEQ) & —Fh il FH T VPl A5 F2 W o X6 A5 ARS8 T8 1 £ 22 10 28 25 U VP A v o Bt 1+ 534k
VR A B S8, ZTTRBE I — RS R B KT [34]. 2RI [a]tE(BaP) A& B FR AN I EL
FEW), AE R 20 4 A 2 3005 R (PAHS) BUR M ARKR[35]. JEH LA BaP fE NS, @ik HAh
PAH AR FE e UL H AT T BaP EE M Y BN 7R i 55 & PAH SR #1124 B(TEQ). M 5 ¥4 it PAH
PR REEE G BN, RIS R A EEE S E(TEQ). HitH AR T

TEQy,» = »,C, xTEF,

o, TEF, & B4 B RIGTENE S BT, CRBAZIITRME R, TEQ RIET BaP M4 RLEA,
4.2. REKSESERQ)

R P 02 (RQ)IE 3 T AL IR B M5 G AR SR . SRR IR e ARG 25 N i 72 5
¥E[36][37], RQ MEM LI/ NHESS: AT 2% KRG IR FE (NCs) Al R 2 VIR FE(MPCs), AT 40 58 FH R 1) A 265 X
Mgl . BARTHE LW

C
R — PAHs
Q(NCS) CQV(NCS)
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C
RQ . — PAHs
(ures) CQV(MPCS)
Hrp, RQ NNXISFTEL, Crans NZIH ISR EE ;s RQues N AT ZBEIRETTEL, Covaves NPT ZBE IR L bR
A RQupc NER FTCVFIRIERI L,  Covovpes N B K O VR FE AR HETH

4.3. EELEEENEJILCR)

$0 24 A R KR (ILCR) AT PP 5 R S5 SO o A S0 R b e
LIRFR ORI . P A A AR, MO, RRRESRE T, RREBEABR
A5 LB BER R4 7 B 2 5 . LA 7 EE 0 R [38):

Cs >{CSFD€W11 3 B;\(?)V jx SAxABSx AFxEFxED

Dermal = BW x AT x10°

Cyx (CSFIngeSﬁOn X 3/% J xR x EFxED
ILCR =

Ingestion BW x AT x10°

Cyx (CSFIHMMOn X 3fB7\3]] xIR ,,, xEFxED
ILCR =

Inhalation BW X AT X PEF

Horr, Cs RRBUETS W& B (AL : 4850/ 50) , CSFpermal A RAZ AR R0, CSFingestion HHEN 2 %0, CSFinhatation
NN ZH, BW REFIRE, AF 48 LIEME 22, SA 2258 B IR, ABS AR RRICREL, Rso
REFENZE, IRaw N, EF NZEFBIR, ED NBEFERFLENE, AT NV %4, PEF NER4HE
ABAAL: m® T ).

A S B0 XU S % R #8842 ILCR fH 2 F1, SE[H EPA M€, ILCRH < 107°B), Hoj XAl 20 ;
10°<ILCR{H < 10*K, f7fEn 280X ; ILCR{E > 104/, 7758 E B0, HirdkE
PAHs AAREUE X (L 2 RS2 E EPA BRINSHL, 1fi b EAR L AR B S5 (i . LRI,
TR ANR ) SRR NBAFAE R 2 5, HEKH EPA ST RES S EUTAL 4 RAFE—E W ZE

5. FHEEESHMERE

IEAESR, FE PAHs {SHRFE. R R VFANJ7 I B0 TEHUAS AR K HERE , (B AT R 2 [ il 5 22
BB EE. Bk, BT ARMNP AR RRE . . ISRk bshz g1, 2 as
WHECLELXS, IR RAELRE S, HIK, HATRORE T BB R — 5/ 5T PAHSs (B TE, X
PAHs 1EARZ MBS G A TR AL i R = R e At XU PP AR 7 10K B 20 BT FE 0K R AR K1 2
HORAT WS N BERE M FOAG 5, IR AR5 FEAS [R5 N T 8] B AN R A0 SO 5% 8247 O 77 Th A7 AE
ZE5ENTAATSHIE S Iehh, Bais 3 b AN ETS G R G 215 GRS £ DA I KU 147 B
RBEFF T80 St o ARSRAIE FE L o 2 I IRt ORI 9T, 65 & s 0 D SRR BT AR 5 Al 2 P B b
Jiik, RGEY] PAHs KIS AS BRI AR DR KU PP e RIS, W3 3l R R (3R S5
R B 58 1A R4, BEIT 3R E PAHS 5 445 5 XU 4 SR AL RHA AR .

6. &t
BT S, 25T E R RIS AR YR AL, (EARF AR5 X 82 h 5 gk P S

ILCR
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