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Characterization and Health Risk Assessment of Polycyclic Aromatic
Hydrocarbons ( PAHs) in In-vehicle Air

HE Hai-feng', WANG Dan-lu”", ZHAO Jun-xia', LI Qi', JIANG Nan', ZHAO Xiu-ge’
(1. China Automotive Engineering Research Institute Co., Ltd., Chongqging 401122, China;
2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

[ Abstract] In order to explore the concentration level and health risks of polycyclic aromatic hydrocarbons ( PAHs) in cabin of
new cars, air samples of 15 newly produced passenger cars in the gaseous and particulate phases under normal temperature and high
temperature conditions were collected by using particulate samplers in series with polyurethane foam ( PUF) sleeves. The contents of
16 priority PAHs in the samples were determined by GC-MS, and the health risk assessment of drivers and passengers was carried
out. The results show that the average detection rates of 16 PAHs in the gaseous and particulate phases is 2. 17 ~ 50. 00. Among
them, naphthalene (Nap), phenanthrene ( Ace), and phenanthrene ( Phe) are detected in some sample cars under high and
normal temperature conditions, while phenanthrene ( Acy) is detected in all sample cars under high and normal temperature
conditions, and the rest of the substances are only detected under high temperature conditions. The concentration of PAHs in cabin of
cars under high temperature conditions is higher than that under normal temperature conditions, and the concentration in the gas
phase is higher than that in the particulate phase. Overall, Nap exhibites the highest concentration. The carcinogenic health risks of
Nap, Ace, Phe, and Acy under high temperature conditions range from 3.53 x 10" to 4.54 x 10°™°, while under normal
temperature conditions, they range from 1.70 x 10 "' t0 5. 16 x 10 . It can be seen that PAHs in the gas phase and particulate
phase in cabin of new cars, can be effectively collected by using particulate matter samplers in series with a polyurethane foam

(PUF) sleeves for sampling. The detected concentrations of PAHs in cabin of cars, is low, the overall carcinogenic health risk is
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less than 10 ™%, and the carcinogenic risk is low.

[ Keywords ]

Z ¥ 75 J& ( polycyclic aromatic hydrocarbons,
PAHs) & AH B/ PIAD RN I F G &Y, W
VIFER LA AR ER 1Y J7 X8 18, A 26 ek Fins K P
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BE, STEA T SRR i ABH BRI HE S50 | SR AP AR
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%ZQL”J R

P97 B R B AR N5 KA 5. 5% W a4
FEIRAE P Hoh  SEE 2R 101 min' ™ 7 E 2
45 min' ", H ESE Rl VR A O Sl T EIATRY
FRIZY5 71 min P2 &8 H 89 4. 9% , 4902
NBERBETE N5 P E B RS, X
TR B 5 B2 R R B kA g m e
PRI TRZE G R 23 RO B 0T T2 2 N % fit B 1 5%
e R NS PAHSs 3@ i R A 4R
HEAN AR 2 0 28 3 N D1 Bl f B A ) 32
7

HEREH NI PAHs W) 5 09 A7 R AIE
R B AR 2 At 3 IXURS: , 1 X6 2% (Nap ) L& M (Acy) |
J& (Ace) Zj(Flo) 3E(Phe) B (Ant) ZZE (Flu) |
BE(Pyr) JEJf[a] B (BaA) Ji (Chr) AIf[a] 5
(BbF) AIF[ k]2 (BKF) (HIf[a] £ (BaP) (Fi
Jf[1,2,3-cd 1 B (TedP) . =TI a,h ] B (DahA) Fil
K[ g, h, 1196 (BghiP) 4 16 Ff EPA(FEIF 1)
A PAHs P50 AR = T, 67
NSRS BURLAR 28 SREA () R AR R DU 23 A, I 9F
ARG H e JBE X072 3fe N 53 28 T 5 5 P e R RS
1 #REARE
1.1 REHEHEF

M4 AT 15 4, b 4 6 1, i sh Bl £
VR4 (sport utility vehicle, SUV )9 4, H¥ 4 Hr
a s e, S o1 P S SS O

air in cabin of cars; polycyclic aromatic hydrocarbons( PAHs) ; health risks; exposure assessment

1.2 EEFE

2SR PAHSs 3l F DV RS E ROk
IERAEAE L M HER AL I 42 N 25 < PAHs ¥
JEE K-, TRl s SR A 23 S Uk AR AR AR RN S A REAS T
PAHs V& EE R, >R UKL 4 R A 2% ( TH-150F,
DKM 5 R/ UL (PUF) £ 15 414 F e
2, il A P 4EJE IR (90 mm, Whatman ) A1 PUF
(6.4 cm x7.6 cm TE-1010, Tisch Environmental ) ,ﬁj\
SR AERIURLAH AN A PAHS FE5
.21 RAEFTLALE

KA, F5 B R OB A7 T 4T 4 8 RO T S
400 CALEE 6 h 5, B TE IR E R AR N F
i 24 h, PR I 0 SR G & 8 PUF BUE T
PR e 6 R P U R AL B 3 YR, AR 30 min, &b
HEBETES THRAN TS0 CTHS W&
FH 3 OB ) oA R 5 AL 5 & R SR I S
A,

1.2.2 RHAE

KA R P SE IR AR T 4 VOCs M FR R
BLOm(K) x5 m(9) x5 m(fH),EKE CTS &
A ], 43052 e A e A ML) RS R 28 ) o R
BEM A2 5 3) (HI/T 400—2007 ) ) ¢ 1 4 75 i 22

SRS BRI E N RS
HULE P HI5E ) (18O 12219—1:2021 ) 2 #4575
TR T AR T 00T 450 PAHSs BESCREE . AR
P b R v P R W DAL (elitech GPS-8G, K& i)
HEAT ZE IR B W)

MR 2 P9 R MR LA RS T S 0 I R
FEJTEEY (HI/T 400—2007 ) B 5E AU 56 45 B8, ¥ %
FESCT 260 R0 B S, 4 AT 4 4 T Ak 4
ZEAEE I B A B B, e L A B S T

AT T 45 9 PAHs B SRR | SRAE 2% 45 BE 2 It
WE, B RELENZK 30 min(2 000 L), REF
FIFFDT, AGEBUT 22 9 R ALY L UE AN PUF A
A I B R AR & PUF

R T OURAE T S , MR GE B E S NS
By BERG M2 0= N R PLE
AWM E Y (1SO 12219—1:2021 A5 2K, JH
I 4 VOCs AR G BHYCR I R G, I E G IE
SRR (400 £50) W/m®, Y MR FR4E 4 h, fE
30 min N IR & R T O0RFE , SRFERE 5 5 i T
—3.

FE i R AR 5 4 BRI IR DR A oK 3% 2 S0 00 &
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1.3 Siriam
1.3.1 H & & i

TEFEMUET, PUF FLA Je g8 PAHs A9 AR AR
i (Alta Scientific) #EA7HRIC, PIFME S 7EF2 IR
100 mL 89 — 5 H % (A5 D%, Duksan ) FIIE O b
(5%, Duksan) (IRFL L 3:2) $2HX 120 min, 2R )5
FHEB R U AL BE 30 min, ARG HHFRBORTE 35 CTH
FL25 78 K 4% (Raykol MPE China) ¥4 % 0.5 mL, I
R GC AR,
1.3.2 MBS

Fon 7T . PAHs i 5 S R X GC-MS ( GC-
MS-TQ8050 Shimadzu Japan) 7 Hi, 7 % 7 (EI) # =X
T #r. k& i it DB-SMS A (30 m (K) x
0.25 mm( N4%) x0.25 um(CKift) , Agilent USA) 43
B OBACNAS,E N 1.0 mL/min, FERI IR IR E
780 °C 4545 2 min, A 20 °C/min FHEZE 180 °C I
4% 3 min, K5 LA 15 °C/min THE ZE 250 C , &5
PL 10 °C/min FHEZE 290 °C 344 8. 4 min, i
A EFIR(ED P2 e 70 eV, B IR
JiF 250 °C
1.3.3 JF=IH

ST R A AT A AR R SIS G R A R
Uit A R A 15 4% T T DN B 3 3k — Wk, RE AL 4
BTRT B 1E O e i AR I 28 B 215 5K e,
TRHERE i 3 T B ER E AT Ry 25 I, R e
T FHAE A R B ek 25 R Y S M Rk
FEAFE b AR I A QAR o o LA WA 00 T ofA %8 0 g A
PUF ¥ & o 089 181 050 45 51 8 62.3% ~ 110% F11
62.3% ~124%
1.4 BEXKIFHFE

Z I TF IR B BUR Y, 38 F LU2RIE L (BaP)
JoACE A SRR R RS A
FHW AR AR (TR ) & KBS 24, Hid IR
AT 1070 ~ 10 i, BUw KB 1T 45232, TR < 10 ~° i,
g KU 7] LA ZIE AT TS TR > 10 ~* ], 30 KU A 7]
Bz,
ADD:CAi><IR><ET><EF><ED (D

AT x BW

K (1) ADD W BEFEE ne/ (kg-d) , HFFEFITH
1) 22 5% 1 SR 5 0B A 2 F 5 CA, O BaP X ik
&, we/m’ s IR g EI AR 4 b A R E S B
fHM15.7 m’/d; ET B EEWA], h/d, AR 35 25 3k A
BN R R BUE 71 min/d (P EABHR G B AT
W] s EF MR EEMR | d/a, B AR TAE H HCH
{4 250 d/a; ED JJy 2 @8 FRFLLAT ], a, ARHETTAL 75 22
BUEHR 50 a; BW AKH, ke, RIEHEARFRES

HORAH A 60.6 kgs AT S F 3 43 fil ik il , I i
682 666. 8 h,AT =77.93 a( HHHK H 2020 4F 4 [
N4 %365 d/a x24 h/d,

CA, = C, x TEF, (2)
H(2) 1. C A PAHs WIS, pg/m’ ; TEF,
55 BaP BUmRE A XM EM Y B 7, AR HE
i) Nap ,Acy .Ace Fll Phe () TEF #J°4 0. 001,

IR = SF x ADD (3)
K (3) . SF A EERE B F, (kg d)/pg, Nap,
Acy ,Ace F Phe Y SF ¥R H 0. 002 3 (kg-d)/pg.

2 FER5HMH

2.1 Z/A PAHs B H =

FH 3% 1 AT, PAHs £ B 7E B AR AS b (4G
B 2,17 ~50 -1 Jy 8. 97 s 16 WU AL A o (1) 1
A 0 ~34.78 348 6. 25 FE A BEA H (46
A 0 ~ 100, F3K 11. 68, HHr, Nap 7 Bk AH
IS AEEAR 46 Y, Acy Bl Ace (UTESAHREA
K, AR AN AR FIURL AR RE A TP ) Acy #ESH
FEASH BOKE R A 100, Nap ,Acy . Ace Fll Phe £ 15
TR TR T ¥R i AR B A A il TR
*ﬁ\l Io

FEAS RIS RURE Sh b 1 B A AN ) 32 202 R R
2 13 B8 PAHs £ EAAAE TAOMREA 1T 4 ~
6 IRPAHs F DL FUR S A7 7 Ak L
2 R 3 ¥ PAHs UK 1385 T4 ~6 28 PAHs, i}
PEA B0, S5 22 ERXF Nap |, Acy, Ace 1 Phe &
TFo3
2.2 Z N PAHs BIiRE4HE
2.2.1 REVARAS R EAAE

2 AT B TR, Bk L EN s
Nap \Acy \Ace Fl Phe [/ 5 ( X, PAHs) /0. 043 8 ~
0.422 4 pg/m’,F¥I4 0.248 6 pg/m’ ; X F Nap,
Acy Ace, Phe FLANW) BT 5, We 224 0.001 3 ~
0.351 7 pg/m* , HrPBURARBEAS FPifk 9 0. 001 3 ~
0.136 5 pg/m’, S AHFEA ik B4 0.015 8 ~
0.351 7 pg/m’, Wik THLF, Bk B4R
>,PAHs 79 0.021 0 ~ 0.422 3 pg/m’, F¥H
0.164 3 pwg/m’ ; X} Nap Acy . Ace ,Phe B/ 51
5 LWRIE R 0.001 3 ~0.400 0 wg/m’, H UK AR AR
AR EE A 0.001 3 ~0.003 2 pg/m’, SAHREA th
WREN 0.016 2 ~0.400 0 wg/m’, 4K |, Y ,PAHs
1 Nap , Acy  Ace HLANY 5 1 24 v T2 22 1 Y
W5, Phe B EEAR T HOF5E, 5 HBF R — 52
Nap 7E42 28 S Bk B2 B s
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%1 %&PAHs ¥R HZE
Table 1 Detection rates of various PAHs substances
i S " RHLR i S I LA
FRLOSUV O HRE O ER &R ERLOSUV HE OER &R
S+ BRI 32.61 33.87 30.00 40.63 28.33 S+ BRI 2,17 3.23 — —  3.33
Nap # tH 2/ % A AR 13.04 16.13 6.67 6.25 16.67 ||BaA K/ % NSOk 4.35 6.45 — —  6.67
v 52.17 51.61 53.33 75.00 40.00 S — — — — —
M+ FURIAE 50.00 50.00  50.00 50.00 50.00 M+ PRAE 217 3.23 — —  3.33
Acy Bt/ % S AR — — — — — || Chr KR/ % LU 4.35 6.45  — —  6.67
vl 100. 00 100. 00 100. 00 100.00 100. 00 S — — — — —
S+ BRI 17.39 19.35 13.33  40.63  5.00 M+ FORAE 2.17  3.23 — —  3.33
Ace K 3R/ % WORLAH — — — — —  ||BbF KR/ % ORLAH 4.35 6.45 — —  6.67
S 34.78 38.71 26.67 81.25 10.00 S — — — — —
S+ ERA 2,17 323 — —  3.33 SAR+ BURAR 217 3.23 0 — —  3.33
Flo £ Hi %/ % U AR 4.35 6.45 — —  6.67 ||BKF K%/ % T AH 4.35 6.45 — —  6.67
SAH — — — — — S — — — — —
S+ R 17.39 17.74 16.67 37.50  6.67 S+ R 2,17 3.230 — —  3.33
Phe ¥ H2%/% WikiAH  34.78 35.48 33.33 75.00 13.33 ||BaP K&/ % AR 4.35 6.45 — —  6.67
S — — — — — S — — — — —
M+ ERA 2,17 3.230 — —  3.33 S+ WRA 2.17 3.23 — —  3.33
Ant K5 %/ % U AR 4.35 6.45 — —  6.67 ||ledP KR/ % kAR 4.35 6.45 — —  6.67
v — — — — — SAH — — — — —
S+ ERAE 2,17 3.23 — —  3.33 S+ BRI 2,17 3.23 — —  3.33
Flu K5 2R/ % S A 4.35 6.45  — —  6.67 |DahA KaiiR/ % PRI 4.35 6.45  — —  6.67
v — — — — — v — — — — —
AR+ BRI 2,17 3.23 — —  3.33 A+ BRI 2,17 3.23 — —  3.33
Pyr K%/ % S AR 4.35 6.45 — —  6.67 |BghiP iR/ % kA 4.35 6.45 — —  6.67
S — — — — — A — — — — —
x2 AEAREHERETERN PAHs iRE
Table 2 PAHSs concentrations inside vehicles at different sampling temperatures
- _ H T0 (pgem ) : T O (pgom ™) ‘
IENE e/ ME FHE L REDATE] RME Ie/ME F-HE LA
> ,PAHs 0.422 4 0.043 8 0.248 6 0.230 3 0.4223 0.0210 0.164 3 0.131 3
A + BRAR 0.3517 0.076 6 0.1827 0.153 3 0.400 0 0.073 4 0.159 2 0.106 1
Nap WOk 0.136 5 0.136 5 0.136 5 0.136 5 0.003 2 0.003 2 0. 003 2 0. 003 2
S 0.3517 0.076 6 0.1713 0.1515 0.400 0 0.070 3 0.158 9 0.106 1
A + BURAR 0.093 1 0.024 9 0.056 5 0.058 4 0.068 7 0.016 2 0.031 3 0.025 5
Acy TR AH — — — — — — — —
AR 0.093 1 0.024 9 0.056 5 0.058 4 0.068 7 0.016 2 0.031 3 0.025 5
S + BURAH 0.130 1 0.0158 0.0513 0.043 5 0.037 6 0.0189 0.027 4 0.0255
Ace LUTp YRS — — — — — — — —
AR 0.130 1 0.015 8 0.0513 0.043 5 0.037 6 0.018 9 0.027 4 0.025 5
S + R AR 0.003 1 0.001 3 0.001 9 0.001 7 0.001 3 0.001 3 0.001 3 0.001 3
Phe kAR 0.003 1 0.001 3 0.001 9 0.001 7 0.001 3 0.001 3 0.001 3 0.001 3
SAH — — — — — — — —

%3 PR T 4N Nap,Acy, Ace  Phe ¥ 5
5 W R O U (H/N) & H/N sz e
91.044 3 ~1.707 3, fm ik T00 e B8R s T
FR T O, IR BT I T i PAHs RS,
B 1 R EF IR ER T T I, PAHs fU22 7 H
A WEE,

AR, RS IR T 00 SRR AR 5 B0k AH AR
A ) B B Y L AR (P/F) 45 B3R Nap 7675

FHIR THUR P/F 285904 1. 13 F122. 08, 36 WA 7 7]
It A A6 445 S B SR FUBORL AR AR AS o | Nap 767X
H R A TR A7 B v T U A, L IR T 22
K, AT RE S Nap 76 R T00 R S ARFE RS |
TN Z E R, Tk S 550k 4 B M 40 22 7
Wk b g

B2 R TR AR TA N ENRRES 4
P9 Nap . Acy . Ace , Phe ¥ & A G, M IE IR BT 5T
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KA VIRIEES Y, PAHs 1 Acy W JE 2 [B] A B 3%
AN, 78 HAB B oE Hh A 2 lakaE >

%3 ZEMK Nap.Acy.Ace 7l Phe §iB5EBIKEL
Table 3 High temperature and normal temperature
concentration ratios of Nap, Acy, Ace, and

Pheinside vehicles
L) x5 WRE  BME O PHIE
TURLAR — — —
v 1.984 8 0.879 1 1.202 8 1.044 3
PURLAH — — — —
Al 4.698 2 1.1753 1.988 7 1.698 8
UL AR — — — —
M 2.0925 1.5638 1.7878 1.7073

H (A

Nap

Acy

L EETR
L B T
Phe < JBURLA ||

A+

BURLAH |

A |-

JURLAR
S+

UhA | -

i -]1&0.001

FURLAR

SAE+

TR AR -]P=0.001

Ace

Acy

i |
it |

S+
oA | I

X, PAHs I | 7—0.046
0 0.1 0.2 0.3
WREE/(ng-m)

Bl 1 7= Nap.Acy.Ace Fl Phe ¥ 4{E

Fig. 1 Mean concentrations of Nap, Acy, Ace, and Phe

Nap

— N N M

inside vehicles

2.2.2 KRBV FA R ESIE

FH R 4 AT, FEAS [R] R A I BE T AN ] 25 AL ZE
Nap . Acy Ace Fll Phe fkBER/NEA 25 Hifr,
SUV ZHife @i 00T, 229 X, PAHs ¥k 5 - 3{E
H40.244 2 pg/m’ R T TN 0. 149 2 pg/m’ ;%
T Nap, Acy, Ace , Phe HLNH) 510 5, He SV B2 1Y
H/N {HRIIE R 1. 640 4, ORI AHFEA H H/N {HF
¥4 21. 981 9, SARMEA H H/N H ¥R 1,712 7,
BERWTEEIR TOUT , N X, PAHs YR YE
$90.257 4 wg/m’ , HEIL LA T N 0. 194 4 pg/m® ;%
F Nap ., Acy.Ace ,Phe LN Y) TN & , H AW E K

(@) FiRTH (b)) HETHR (c) FrE L&

Iy
o
©)
o

Bk O : D@

FORLAR
X,PAHs o ® @ @

mEE WE RE O WE RE BE
——0.01<P<0.05 --- P<0.01
o IEMIR LTS
@ HRHERA

B2 4N Nap.Acy.Ace Fll Phe i #H &1
Fig. 2 Temperature and humidity correlation of Nap, Acy,

Ace, and Phe inside vehicles

H/N {EREE N 1. 694 8 SAHKFEA th H/N (2
1,441 2,

XFF Nap ., Acy, Ace ,Phe LAY TIN5 , & i T
LT SUV ARV Py 555 42 42 R0 42 Y AN [R) 40 o %) e vk
BB LA E 44 0. 837 5, IR TH T4 0.799 9,

AR ARk B i e 3 PR 25 R R, SUV 42
RIA Y, PAHs W JE | Acy HR 78 = IR AW IR T 00
THZESHEAREME(P =0.045 F1 P =0.014) , 4
B ERIP R Acy WRBEFE RN H R T80T 122 5%
HABEMNE(P=0.012),

2.3 PAHs BEXKIFHER

25 WA T %N Nap, Acy ., Ace fll Phe £
[ 30T A S0 g B XURS: K/, il T, 59
5 B0 XU JE I AE 3. 53 x 107" ~4.54 x 107, 1
1 Nap (9350 KU 3E R 2. 36 x 10 77, & T HAlh
VI s H R T 00T, 45 4 5 S0 KUBSE 5 FBLAE 1. 70 x
107" ~5.16 x 10 ™%, Forr Nap 19505 U 341 R
2.05x 1077, fm FHAWY R,

AN ZE 780 g XU H 4% 40 T v B8 1) K /N A
AL, AR b 3 A AR 0 B0 £ B XU = F SUV
%4, H Nap. Acy. Ace F1 Phe A9 filt BE XU 1 <
107, Hostts i A0 B0 ARG o] DL 22008 ST, HH A T
2= RS R R 9 4R N 22 S Nap  Acy  Ace il Phe
A BB R RURSE T 75, 25 SR BH 0 4 4 I M R
(Y5 e RAF I BOR AT P81 T R,
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®4 FAEARBRETARAERZLERN PAHs YIRRE

Table 4 Concentration of PAHs substances in different vehicles models at different sampling temperatures

i B/ (pgem ™) SUV/(pg-m™)
%ﬁﬁ: T{}d =] =] H . = =) ot a i Ve
SN e/ ME FHIME LREDA(E] SCON( f/MA FIE rpz i
S PAH ER 0.4206 0.070 9 0.257 4 0.230 3 0.422 4 0.043 8 0.244 2 0.2512
S
! iR 0.3888 0.0255 0.194 4 0.1817 0.422 3 0.021 0 0.149 2 0.112 4
=i 0.3393 0.102 2 0.197 9 0.175 0 0.3517 0.076 6 0.175 1 0.153 3
S+ A
Wi 0.3249 0.102 4 0. 189 7 0.165 8 0. 400 0 0.073 4 0.143 9 0.092 9
. oy — — — — 0.136 5 0.136 5 0.136 5 0.136 5
Nap  Wokidl o
L — — — — 0.003 2 0.003 2 0. 003 2 0.003 2
g iR 0.3393 0.102 2 0.197 9 0.175 0 0.3517 0.076 6 0.158 0 0.1515
o Wi 0.3249 0.102 4 0. 189 7 0.165 8 0. 400 0 0.070 3 0.143 5 0.092 9
X =i 0.0797 0.043 3 0. 064 0 0.070 9 0.093 1 0.024 9 0.052 7 0.051 1
S+ R
Wik 0.0638 0.0229 0.034 8 0.027 6 0. 068 7 0.016 2 0.029 6 0.022 7
, =3 — — — — — — — —
Ay R DT
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Table 5 Health Risks of PAHs Causing Cancer inside vehicles
== A O
wE e A AL I— - A i ‘
KME T/ME XA LREDZ(:) BKME T/ME FHIME TPALE
27 4.54%x107° 9.89x107° 2.36x107° 1.98x107° [ 5.16x107° 9.48x10°° 2.05x107° 1.37x107°
Nap SUV 4.54%x107° 9.89x107 2.26x107° 1.98x107° || 5.16 x10™° 9.48x107' 1.86x10™° 1.20x10°
ik 4.38x107°  1.32x1077  2.56x107° 2.26x107% || 4.20x107° 1.32x107° 2.45x107° 2.14x107°
23 1.20x107°  3.22x107'% 7.29x10°"° 7.54x107'°(/8.87x10°1° 2.09x107'" 4.04x10"'" 3.29x10"1°
Acy SUV 1.20x107°  3.22x107'% 6.81x107" 6.59x107'°(/8.87x107"° 2.09x107'" 3.82x10"'" 2.93x10"1°
B4 1.03x107° 5.58x1071% 8.26x107'° 9.15x107'0{/8.24 10710 2.96 x10°° 4.50 x10°'° 3.56 x10~1°
Eeatil 1.68x107% 2.04x107"" 6.63x1071% 5.62x107|[4.86x1071" 2.45x107"" 3,53 x10°' 3.29x10°'°
Ac SUV 1.68x1077 2.04x107" 6.46x1071° 5.32x10710(/3.20x10719 2.45x10°1% 2.87x10°'" 2.87x10°1°
LS 7.82x107" 6.08x10°1° 7.17x1071 7.59 %1071 |[4.86x10°1° 4.86x10°'" 4.86x10°10 4.86x10°1°
ol 4.04x107" 1.66x107" 2.46x107" 2,21 x107M || 1.74x10°" 1.70x10°"  1.72x10°" 1.72x10°!
Phe SUV 3.53x107" 1,66 x107" 2.23x10°"  1.95x10°" |[1.70 x10"""  1.70x10"" 1.70 x10""" 1.70 x10~"!
B4 4.04x107" 2,43 %107 2.92x107" 2,61 x107M" [ 1.74x107" 1.74x10"" 1.74x10°" 1.74 x10°1
K3 B TAFEIRET Acy AOEUR fEHE KU 3 &
e — N ==
HBEE, K P <0.05; 1 A [6) 45 19 8] 4% 9y o
U RS RN, TR E AR KR YR FERS 5 PUF B R, H
IR B TAE B s AT, BT 2URREE NS S AH BOR AR I PAHS , 38 1
i 1) R FH 4 E A0, AT BRARAG 42 P 174 i R XS XF 15 G e FZEAE B L s 2 A AL T

¥ F5 M HE - www. stae. com. cn



2025,25(16) ARG 45« AR N 2 U 2R 55 H A AR 1 A e XURS: PP AV 6991
T e SOV EEs T aw R L5 HELH
= = .
S S “
T T =
3 £ S
10 . - g 107
& : ? 2 ?
@ é § & ¥
g =
Ea i
10710 10-10
(Ll S 1 [(JLL S
N N A RSN IR SR ING BN R N N A RN IR S O R R
WRATR YRATR
= RN = HERIR = SUV =
(a) AN [ BE T 0L (b) RNFAZEAARL

3 4N Nap,Acy . Ace Fl Phe FBUE e HE XU
Fig. 3 Cancer health risks of Nap, Acid, Ace, and Phe inside vehicles
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