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8 AN, DU K 23k 10 A, SR F A @3 5 #F i b 32 Bl PCBs 19 & & 04T 7 I &2, 0% 38 [ 1R 50 34 14 S
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Pollution characteristics and evaluation of PCBs
in the square dust from Wuhan’s railway stations
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Abstract; In March 2017, 30 dust samples were collected from three railway station squares in
Wuhan, including 12 samples in Wuhan Railway Station, 8 samples in Wuchang Railway Station,
and 10 samples in Hankou Railway Station. The contents of 32 PCBs in the samples were determined
by gas chromatography. The health risk assessment was performed using the US Environmental

Protection Agency’s ( USEPA) exposure assessment model. The results indicated that the mass
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fraction of ZPCBs in dust samples of the 3 railway stations in Wuhan was 20.6—140 ng-g™' (an
average of 66.0 ng-g™'), 20.3—125 ng-g ' (an average of 71.2 ng-g™'), and 19.6—62.9 ng-g™'
(an average of 36.7 ng-g™') , respectively. Compared with other cities in China and abroad, PCBs
pollution was more serious, and the percentage of hexachlorinated biphenyls showed high levels. The
health risk assessment results indicated that,there was low health risk of adults from skin contact and
no carcinogenic risk from inhalation and ingestion at Wuhan Railway Station and Wuchang Railway
Station , and no carcinogenic risk from the three exposure pathways at Hankou Railway Station. There
was no carcinogenic risk of children from the three exposure pathways at the three stations.. In
addition, there was no non-carcinogenic risk of both adults and children from the three exposure
pathways at the three stations.

Keywords : Wuhan's railway stations, road dust, PCBs, composition, health risk assessment.

Z @WK (Polychlorinated biphenyls, PCBs) f&—38 N T. & B4 S5 & 1 R A MEA LIS 4 B
(POPs) ,fb2Eh € H,,, CL (n<10) " .20 140 70 QKRS 45 [ A% 11 AR =i fdi F (DR H ELAT kR
it A ) BRI A R A 7 A a5 A R R R B R AR SRy PCBs 15 Yt ] J 5 | i
PAMIFGE 5 012 1 PCBs XA AR = R Ak, — B A A A G AR 25 5 76 A= W Pk 1) g 1y
FIE A8 S5 25 5 P BB, AN 5 W HERR AR i, RIS T AV 5 B WA B iR, AE W IR ST PCBs #E7 K&
AR 2 N M R AN A S PR O ™ B 1 S, R I O TR AR DL ey () 30 P B R BE A 24) 4 PCBs
G HETEBR A 12 FhEE AMEG LG e 2 — 0 sh i se gt 2 W1, PCBs Xt Rz ik IFAE B I R4 4R
G ARG RPE RGN AE L B AR 15 AN, — L PCBs [R) FR W 235 i Wil L sl R S 2R ) B
B, XoF N At LA A o b

I T B K 2R NN [ SRS RV T B i ==l S 2% FR B A I, S ¥ Y W A 30 T A% P AL 15 11
FEL A NG AAR T RIS SR 3 P K A RN T R AR A 4 B R T I B R A A R AR
SRR A EHER SR TS A RO R A R, DR L IR T 3B K 2R R PCBs 175 YR B0 AT DLFE —
PRI L3RR KA PCBs 175 YR it ik b i 15 ey vl Ze b AR TR AV F 45 2 A5 5]
KA KRN A 398 55 R85 T3 o T o PP R i 3 iy B i O LT DA o B 1 R W R A R
oA fih 26 SR R A A X A MR A R fE 5

DU b DT, SRR AR PG B R e I [ S s B by | TR e B AR T L 2
— DRI R B A AT, 2017 454532 40 d 2, B BRI K a3t B R R R & 2352 1 AR H L,
ARSCIT R IR K AR K A PCBs 15 YL Re A S50 TAE K o 2 8N F1 i 8l X 38 HILTS
B 73 g SR AU PO 8 (R 1 S 1%

1 #ES ¥ ( Materials and methods)

1.1 FEECREE

KRG ]S R AR A R SR FH A AT A3 T 0] b SRAE AU T DA e AR 2 SR04 1) ) DL SR A
BYSERRE L, RDCK A3 A i 12 4, HoBE S g 5 o HOL—H12; 2B K b A 4 8 A, HFEdh 4 5 0
CO1—CO8 3 LI K A3l A 457, 10 A4, HFE i 54 KO1—K10, M35 30 AMFEM , SREEE WA 1.

SRAERF] 2017 4F 3 H 2 H  BERCREE TAETEESE 7 d T o SRAE , #F il FH 7 v 7 I R 9 0 5 R
8RR RIBUN 1 m?® RGBT JC R, 6 18T, ] 161 J0 H B A DR 3R AR5 328 25 95 7K X 7
WAL I ECRFE , R O A e 3 JF R GE M L5 %, 75 -20 °C &8 T IR AE, LIRS
S (GC) T PCBs AYFNZEAN 5 .

1.2 FESLTIALHE

PR VA R P T B R AR i AR I, B 24005, 3 200 H B, HERRFR R 5 g AR g, I A TG K

TREREN , SEES ARG L 24 h AT IR A2 AL ¥ 50 I AGE e Eh iR DA K — &0 e TR
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TV 5 B AR R LSRR A R RS AL 5 L WIBCRAE R Y, N A2 120 mL —4&(H
P2 ICHIEE 24 h, i @SS 28 R AR AR 3R BOR 2 2—3 mL. ¥R 45 008 1 5 A 260 10 10 ik e A 480 Ak 48 (M
FRIE 2:1) FOE TR S AL 8 R VEIR 48 2 0.5 mL, #8838 2 mL 40 M0, (5 FH 22 0 s 4 2605 (ali
>99.999% ) X 0.2 mL, MIA 5 pnL WARFRHEY) , R AT 2 Lo BT o BRI S FUEAE 180 °C 4k
12 h, F AL B T U 270 CHE 12 h ME R MR BN AR A HS , 43 5 3% 5 8 b i) 25 85 F oK 25
k.
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Fig.1 Map of sampling sites at the three railway stations in Wuhan

1.3 &R G HT Bl br o

KM Agilent 28 7] SAHETEL (Aglient GC 7890) 43 #7 1324 PCBs, (4341 ly HP -5 £1 9% B 4045
(30 mx0.32 mmx0.25 wm) ; PEFE CTRAE 250 °C Kl 48 iR BE 320°°C 5 5 A THEFE /T : 100 CA-%F 3 min,
20 Cemin~'JFZE 180 °C, L) 2.5 Comin ' FFZ 290 Gy 45 10 min. K HIC/ M VERE , WhREE E &, R R
2 pL, BN ELLAA, N 0.8 mL-min™'.

APLAH RS BE(CoH ) S EE (CH,CLy) (AR (CyH0)  SEEE A ASR S TCHLIAGH]  £h R |
BRIRET (K,Cr,0,) BRIk B HI( Na, S0 BEME (80—100 H ) AL (100—200 H) ,4EJE
SrHr 4k
1.4 it

TR R AE LR KA i () B RIS 2 A ik T 5 DU 48 A A 38 i S R A R rh R AR AR Ak S8 h AR
HERE S AR B PATHE P2 BB P 25 (RE RSB HEAT T I 45 ) 5 ORAIE 5 AR I A IE R B i 1
DA ES BN )32 A RS XS 50 43 #7465 50 77 A B 52 ), /(328 B B SR R 22 PCBs B fERE i Ry 32 Fh
PCBs 19 I &4 . PEB008 . PCB028 ., PCB029 . PCB037 . PCB044 . PCB049 . PCB052 . PCB060 . PCBO70 .
PCB074 . PCB099 . PCB101 . PCB105, PCB114 . PCB118, PCB126 . PCB128 . PCB138 . PCB146, PCB149
PCB153 .PCB156 , PCB158 , PCB166 . PCB169 . PCB170 . PCB177 . PCB179 . PCB180, PCB183 . PCB187 I
PCB189; i 45 7~ 5 . PCB30, PCB198 ; NARY . ° C FRic i PCB141.PCBs F£ 5 I i, ik s (P
Hinfb &Yk, PCB30 F1 PCB198 (1~F- 34 Bl 32 43 Sl U2 50%—86% Fll 76%—110% , M 5E 45 R A0 B 25
28 ISR I

2 5 591718 (Results and discussion)

2.1 IR R

BT 3 A KA Y KA HE S PCBs MREEVE I 19.6—140 ng-g ™', V5 e AHX ™ 5, nT B Ky
KA N K, 2 A 2%, ] [l T4 B RS20 [ N AR E B K22 T PCBs ARG /D B A 5 0
) X PCBs % £ 5 8 i X 38 #% K 22 X PCBs % S dE 47 LA AR (3R 1), IR K &3 ) S K4
Y PCBs & HE LI T8  raal s DA S o B A b 2 v (IR TSR E A Sy b Ll S X 15 Qe B
R G R AT B SR RAE A M AN TC ) R T AR M AR A Tl Ts g MLl 4 R S HEO™
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S5, FRE PCBs B MRS & ik E AR 50, ELB AR AR BT LA N PCBs 15 /KPR ik
TE K A2 PCBs 2 it i 28 15 [ N Ot b X D5 PR PR A e T S 2 i Y < R Tl 3Tl
225 KGR, PCBs {5 Y /" 5.
2.2 PCBs Ry 0] 53 A

Pl Sl A 3 T K R RE R PCBs B B YE L4 9 O 20.6—140 ng - g7t 20.3—
125 ng-g ' M1 19.6—62.9 ng-g", B BB U1 X PCBs K H s B b 22 i HR U 5 2R B 5l T
JRAKE S X PCBs I b A I 22 5 Lo 3K 12l BRI A0 2 19 Tl 1% 3 A S (9 28 IR 100 1T g i
BT FE S PCBs B m 34 & 00 . 5 B R 8 AT % R 238 il R v VR 2 2 az il , ikl Jg 1
AR N I e 2 T K R HLa s A U T =S4, JE A R L Tl XD R
AL 45 TR A e T B A T, S8 T B ) K A R S PCBsI S S B M 22 A £
TR RAE A X PCBs I & i 5 Tl Bl |3 AR

R OAFMITER KA T X PCBs 7 i AL

Table 1 Comparison of X, PCBs content in road dust from different cities

W City S PCBs/(ng-g") ik Reference
o1 2 2 53.0—1.70x10° [14]
RN JEBh e N.D. — 14.0 [15]
it 1.00—1.97x10° [16]
T E 8.00—100 [14)]
O E 19.6—140 EN

7 :N.D. HAEKH (Note: N.D. is not detected.).

120 |-
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80

Y PCBs/(ng-g™")

60

40

20

Sampling sites

B2 B KT g KA PCBs BOEXT L

Fig.2 Comparison of PCBs total amount in the square dust from the three railway stations in Wuhan

Rk H-01 \H-09 H-11 5 B3 C-06 KA X PCBs 7 it W 5 i T[] DXl i oAt R A i, L
PRI T BB 2 0 SR A A5 S [T 383 15 YL AR T L ™ B, S 35t T K 2 v PCBs B K H-11 SRAE SR AT
R B K EEE ), EiaE AR B H-00 REE S T PCBs & i fe iy, W RER 9 5 RAE S SR IT
AZ3H 18 , A2 E R H-04 \H-05 H-06 5 C-04 SRAE 5 X PCBs % S IR 30.0 ng- g™, It PRUZ RAE S
Vg T RA S X, 52 N 52 ) /)N B 4 A 91 TRT 2 R 0 1 3 45 SR A SR B b X PCBs & i AN i i
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65.0 ng-g ™' ,K-06 ,K-07 Fl K-10 £ BH B R A s, i RUE K-06 KA (U8 T 43 55 IR G 1958
X8k, K-07 SRAF AT T bk 2 5 2R FHIT s 52 38 3 3 B, K2 PCBs LB K, K-10 SRAE 55 B3
A 3 ABRAIF 437, K-08 \ K-09 B8 TRl DX sl AR 1 DX BOR A H X PCBs Y & S 441K,
2.3 PCBs AY4H HUAFAE

T 3B 3 AL T 3 R AR % K 2R KR S P PCBs BYAG HE R 100% , Ui B PCBs 15 YL 4% ik
FEAETFRDUTT K20 BAE T (%) 8 5 24 P[] — Ml XA )R A PCBs b iz B SRR 1) s BRI AR K, AR 52
PR | I RO AR [) SRR 5552 ARl R 5 00 AS [) 7 B8 b e A e e e 1) 1 S0 2 IR T S5 2 40
M2 AL A, P20 P A R) B {5 5 A% 3k, S i 3 PR ek T P L R B I3 T 3 IR A R
i PCBs AL HEAT 0 AT R B (TNl 3) , iDL T S AR i e PCBs USSR Ry 3, Hkoh
SRR PSR R AR B E s g K A PCBs AN GBI AN = SR N T, O AR
BB GIRAR  BLEG ) S kA PCBs DA 7S SIS OR AN DU U5y 32 Ol = G5 OR A . i I T
3N KB YR HE S PCBs AR SEAS AR ALL 3 U5 A T 3 KA A v ) PCBs AR AT A AR BLEY
VR FEIE PCBs EZORIETA WL AL B ) AR IR B0 Tl ™ s in el ikl , 8252 126
FERRAL U AT BT RT TR TR | TR | % R ABELA AR A T = SR R TR A AR
S YRR -0~ S S L (BN = RN IR e R~ B0 20 s T W 1IN W = B A 7 e 79 G M
Hh ZGIOR BRI RIRAL RN 4 b LR 0P, 283, ABOR R
PLUSAHAETE , 72 M DX BRI v b G0 R 5 S5 (B EL AR X DA HL & b ) A RS el Sl el il 1 WF 5% X3 % ik 2k vp
L SR IR

U720 Y 3¢l BB a1 EBEsa [ ec1  EEEH7c1

100::___:_::"‘ H H H
90 & HOH H L
80 = = % H -g
60 5 H | Y E 5 Ul H B E
S sRERIME g I g H
e} H H |l H HHBKH
= 50 I H H H = HH K H
& EE.. H ERE I - §
fm I H K H |l E 4 [l B H & H 3
ol B HREEENHLE
WU HRN D BEN e
AR R :
20 e H B g E éé %
s ) H B
g > y §§
10—E
: >
. N P SRR AR ERRELRRYEREIN
5333885288552 2232285% 5283885282
jesiaoiie e niie olia e lila siila o lila nlian e o) OO0 00000000 MM MM M M M M M M
SRR

3 BB KEEu T YK AR PCBs 4USURFIE

Fig.3 Compositions of PCBs in the square dust from the three railway stations in Wuhan

4545 PCBs ZAHIE |3 A KA I ASRE S i S @R ) & 3948, iX 53R E PCBs 7= i i
PCBs SRR AR, 1745 A1 K SRR Hh 2 DK 7S SR 2 R DU S B R 1) 3 s e o AR A i
3AN KIS KR FE S Y PCBs EEORIE TRV, PCBs B & AE Bk BB B BT IX.
SR DU | G AR (1A) A 7 U R A g T PR T i A IR R Y Y R R AR A R A R
) g k22 v PCBs A 5Tk, [R5 1 3 K 2 v PCBs B9 A BURRAE 156 B R DTREE 748 2 7l g i
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T2 F R, I 2 )3 K2R v PCBs A ZH BURRAE Ul B B R A DTRE A, 120 IX A2 748 e 250 TR 45
PCBs 7 i 3L [F] 75 G4 B B K A2 PCBs 143041 Sk &, HL 3N 2 e SR HEBON T 2R | X & il K 1
w3 K2R b PCBs B ELAA B Tk 2
2.4 BRI

AN[E] PCBs T 55 F I B & A 1 19 28 [ S5 AN R, e et R R K 2= 5, At o h
7 FPCBs(PCB105 .PCB114 PCB118 .PCB126 .PCB156 .PCB169 £l PCB189) i F E.f il PCDD/FS A1)
MY HE 385 FR A 28 B 2R 22 IR B R i BRI AR A BURE R T, Bk Tl iAoy R 2
Yo 22 EIROR Y FBORYR, [R] I Tl AR 7= ik A8 vt 2 HEAIC D — 2L R 74, Ferb i 4 22 R ) I A ks
WA, oA 22 IR il 1 Tk R LA R 22 SR i S LR

TP A2 PCBs B TM A PR A, B2 R A28 LA 3 Fh B2 B iR AR 0 AR, AR R F 584X
X2 M 2 22 GRS FH B0 XS B AR e 1103 e IR 2 8 T L T 2l o 3 B 2 ) 50 XU
XF PG A BT AR 9 25 B PCBs 47 E B0 AU P, He o 6 TR 2 Hh % PCBs 12 M H 48 A i ( chronic
daily intake, CDI) (mg-kg™-d™") AU IR AR BTGB (S5 2).

£2 KRS

Table 2 Risk assessment parameters! >

TiH S8 Hfy X JLEHE N
Project Parameter Unit Meaning Children's values Adult’s values
IS Cc ng~g_l PCBs ¥ J& EN IS
ED a AR 6 70
BW kg RSNy 15 60
REIT B EF da™! T R 180 365
AT(IEE0E) d -4 15 F R ) 365xED
AT(#8) d SF- 40 it ) 365x70
F-HERREEA IngR mg+d! BEAL B 200 100
R EH TN InhR m*d! EEBAR 5 20
PEF m’ kg! UKL HE L R T 1.36x10°
B R i SL mgscm’ i ik B 2 1A 7 1
SA em?d™! T 5 1) R R AR 2800 5700
ABS T U UNGES 0.13
AR
CDI,,.. = K BRXEIXED, oo
e BWXAT
oI, = ><InthEFxED>< 107
PEFXBWXAT
oI, = CxSAxSLxABSxEFxEDX 107
BWXAT

1, CDL,,,.,, \CDL,,, Fll CDI,, 705l 28 B (Wl % s LA R B k422 ik 3 b 28 B 1 A2 RS PR H 5%
At PCBs 128 AR Rz SR 22 A () BUE AR 7 CSF BT BUE R 2 (mg-kg™'d™") ™", PR FR 58 1Y 80U
FERET CSF 4 0.00218 (mg-kg™d™") "7 B KU ol LN T A5G H5 B4 RNk 3 s,
Cancer risk =CDIxCSF
Total cancer risk = 2, Cancer risk
3 T i R IR AR A U RURS: 1 R/ NHE R 241 R B > s IS B0 ET B 3 g 428 7 A 10 A I 48 25048 v
TILEE, BB AAE DU L3 A B Gl 308 0ok PR 2 i 1) 5008 XU F O KT 1< 107080, K il 2 11
TN IR 7 5% DL B e R ik 3 il 28 8 R A2 T /N T 1 107° AR 41 56 [ PR O AR DGR SE 2 107°<R<
107 B U8 LA T AE 1) 500 XU 5 15 > R> 107 B DO 3R 7 IRURLAR i , 7 2 D0 ST Ak 3L Bk s A AE K 2 3
A B K A St ok B SR fd 7 A= A 0 XU (RIS 5 36 [ EPA T ML B BR(EL, 77 7 S5 8 A 80088 XURS:
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Sb, FUE AL 3 RS AN R B0 KU

®3 RDUITRAIG b PCBs 7T REAFLE 1 B0 AU

Table 3 Possible cancer risk of PCBs in the square dust of the three railway stations in Wuhan

/H\E Cancer ﬁSkingmt Cancer riSkinhale Can(’,er riSkdemlal Z Cancer risks
Concentration/ JLE LN JLE LN JLE JA JL# LN
(ng-g™") Children Adult Children Adult Children Adult Children Adult
vl 54.0 6.09x107%  1.80x1077  1.22x107"°  2.89x107™*  1.11x1077  1.33x10°  1.72x1077  1.51x107°
RE 54.9 6.18x107%  1.83x1077  1.24x10™"°  2.93x10™™  1.13x1077  1.36x10™®  1.75x1077  1.54x107°
W 27.5 3.10x107  9.18x107%  6.22x107'¢  1.47x107"*  5.65x107®  6.80x1077  8.75x107%®  7.72x1077

T A E 2o KU fa B R 5L HQ R fiy &, R is e H A/ CDI 5 &% 5 RID W ELE, T
ARG 3 FaR 12 7 18 T AR B0 TS5 Yo Wi 52 2 18 KT AN 5 HQ> 1, W 3 B ¥ YL Wy 1) 2 5 1) i el
1 BRAE B2 b AR AR BE = 22 A B 52 EPA 482 1 PCB R8PS 25 RID 2 2x10° mg-kg'-d ™',
EHUE XS X HQ (36 4) R/ N 5 BUE XIS Cancer risk JF AR A, 2 588 >aEEUT , H Y HOQ 4
BUNF 1 SOSEAEIE S0 XU (0 PCBEAT A BN, 45 % e X (a5 (%) i 7 5 Ak v

F 4 U JIERG KA T PCBs R REAEAE 1A B0 XUES:

Table 4 Possible non—carcinogenic risk of PCBs in the dust of the three railway stations in Wuhan

i HOQjgest HOQihate HQGerial Y HQ
Concentration/ | R L B L LN L# A
(“g'gil ) Children Adult Children Adult Children Adult Children Adult
vl 12.0 3.96x107°  1.00x1073  7.28x107%  1.48x1077 " 7.20x107°  7.43x1073  1.12x107*  8.43x107°
RE 16.3 5.37x107°  1.36x107°  9.87x10™%  2.00x1077y, 9.77x107  1.01x107%  1.51x1072  1.15%x1072
W 9.17 3.01x107°  7.64x107*  5.54x107% 1.12x1077  5.49x107°  5.66x107*  8.50x107°  6.42x107°

3 %% ( Conclusion)

AR SO BT K A3 RFT AE % K A2 v PCBs ROBIFSE , A5 30 B E BB .

(1) BT K G0 ) S AR S PCBs 15 Y 7™ i i D0k 2 B 3l BT k423 vf PCBs 19 85 i
A T F G ) S KA PCBs BAK T 20 Ak B 3t 38 B2 v PCBs 19 75 i /K- 5 I 4355 K
LA SIS X BRI Y Tl A= A AR 0 2 T AR 5.

(2) BDUINT KG3h 3 KA RE S b PCBs HR oS SRR & 38955, H PCBs 41 SURRIEFEAR AL, 3X
B )3 I AR e Y PCBs AR AT BEAT AL SR .

(3) fa AR 2550 o, BRIUHT K 23 ) g K A2 v PCBs R g2 Hoh i A= i I il A AE 200K 42
s AN B K 2 s i R R M A e AR A B0 KU A, H e s 73l T 3 Rl AR 38 R A B0 KU, 3 4
KA A AR B XU, B 3 Fad 428 7= A 0 fa 6 46 20 i T L, FL 80 Al 20 48 O /NI
B S TS
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