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Abstract A pagsive jair sampler was used (o moniftér the” conf"entratlon and contamination profile of 18 polychlorinated biphenyls
(PCBS) in ‘the atmosphere over the urban and industrial drea of Gaolan, a city in northwest China, during the non-heating and heating
seasons qu 2018, and the sources, pollutant transport, and the health risks of PCB exposure were analyzed and assessed using principle
component analysis, trajectory modeling, and inhalation exposure modeling. The atmospheric concentration in the study area ranged
from 110.2 to 429.9 pg-m >, and the highest average concentration was found at the industrial estate. Tetra-PCBs and penta-PCBs
were the dominant homologue groups, and the percentage of tetra-PCBs increased in the heating season. Combustion and industrial
thermal processes, PCB-containing electrical equipment, and the combined source of volatilization from paint, combustion, and
industrial thermal processes were considered to be the main sources, and the source of combustion and industrial thermal processes
contributed the largest proportion of PCBs at 40. 8% . Largely, the emission of UP-PCBs would significantly influence PCB pollution in
the study area. Trajectory analysis results illustrated that PCBs emitted from sources in the study area would be transmitted to Lanzhou
City atmospherically; local pollution would be the main source of PCBs contamination in the study area during the non-heating season,
while the atmospheric input of PCBs transmitted from the northwest region would be another source during the heating season. Health
risk analysis showed that the non-cancer risk of PCBs exposure was low in all age groups; however, lifetime cancer risks exceeded
10 7°. PCBs emitted from combustion and industrial thermal processes sources would have a strong impact on resident exposure to
PCBs, and adverse health effects would be caused due to long-term inhalation exposure of the inhabitants to PCBs contamination in the
study area.

Key words: polychlorinated biphenyls ( PCBs); atmospheric pollution; passive sampling; emission sources; trajectory analysis;

inhalation exposure

Z AWK (polychlorinated biphenyls, PCBs) J& B h PCBs WIRIE ] 0 A &= 4
(€ xRN /\é/‘]>> B 2K b A P AU A — 25 ( intentionally produced PCBs, IP-PCBs) #17JC & ;= 4=
AME A HLTE G2 W) ( persistent organic pollutants,

POPs) B4 IZ N H FAS RS M AR FH RS gmE®: 2020-05-22; 1T HE: 2020-06-08

N [l BEE£WME . ER AR ETERFEL AT H (41701582) ; XK
DAR S #hcith SEERFRANAE G S AL T 20 i El??iiﬂ*}*-%glﬁgzamﬂféo, 41877507)

4 5 > 2 EERN: BIFE (1989 ~), %,Tﬁiﬁﬁﬁi SIS, TS T 1)
"E" 30\ ﬁifii\ 1494?3 ﬁz/—’é\faf/\ﬁzi lfcszg/j 130 ﬁ " RFEEAMEEHLE YR 5 T 8 |, E-mail ; maoxx@ lzu. edu.
FHE N = SIR | DU SUB R I T R en



12 3

TUREAF : TR EPEAL Tl DI T T 2 SRR U L% Al e XU 5353

(unintentionally produced PCBs, UP-PCBs) #2553,
IP-PCBs J& 5 & A PCBs 147 i i A= 7= A0 AH ¢
AIHERL , UP-PCBs W J2& 55 84 b A1 Tl P4t A AH 2 1Y
HEf. A PCBs 7E23KEE HILLE , IP-PCBs 7EFR [ 1Y
HERCSE R et 3 T 2004 ~ 2008 4F 3% ] k<
PCBs ¥} EERZ ATHE_ETF T3 — RS, itesh,
T [ o il B B UL A2 UP-PCBs HEi E ML T
%45 PCBs R, inZ AL i IX. UP-PCBs K
ek 1™ L K UP-PCBs fOHERCHIM | %321 UP-
PCBs HECH 23 1k I S8 4E P85 PCBs V5 Y i) 322 5T
R

PCBs VE 8RB Tl PO R A R 7=, HAE T
MV BR A [X 175 YRR 52 BB LT g e 0
SR, % F 3R E PG Tk SE X PCBs 4575 391 1)
W B Z R 27 B 577 b B VG A% 19 15
T, PO X PR BE 5 Gtk B A5 B 2 M OC . &
SR A 22T (0 T 0 B R, AR
BERCT K dk A8 20 5 A DL 2% 1 36 1 M 4%
O 18 RS 38 T R R T A R 22 MR S IR — 1
ﬂs?’i%ﬁﬁﬁﬁl:hﬁ R JLAE, %*Ljﬁm@ll:
ﬁeﬁ%@c&%ﬂﬁ@@f&ﬁ %DZ'J@WT?*L«"I' J,Lf./%
X #MﬂT&EEWWéﬁFﬂ ¢E%q
uﬂvf%ﬂﬁchmzi{s LG 0.5 Km y:éﬁ 8
kin Jujjz 4 kmg AR % L, PR 2 MI %Ualjﬂﬁ

204 WABLORHIRS P 9 1E g &bt

IS E Y ADE N R LI N Ty PR
B AR R B b il T S T A 4

AT REVR TR B RUBT RN SR 557 ) K
JIEENS AN Z M RN T 2 AR
DA VR RRHTS LU B 8 S RS AR 45 1T
W, X6 T2 DX IR R R Tl R B v PCBs 4575 Y
Yy ) HE TN A9 21 S R AL

AHIFFE LA 5t 22 30 XCOR IR IREAE Sy 2 B T X
G, M PCBs 7RI X IR IR A (1975 G R, 5
FEH AT RE AR5 T8 A0 9 XU, LASUE O 7 3 i X
AL R A R AR 2

1 MEEFZE

L1 FEACREE

AWFFEAE 2018 4F 6 ~8 H (MU Z=) F1 2018
AR 11 H & 2019 4F 1 A (B Z=) 1], R R <pk
BISRAERS (passive air sampler, PAS) , f%éiﬁﬁl_(ﬂﬂz
X-1~3IX-7) *Jlmj:iw(lcamﬁﬁiik
X 10 km Ab (e 5 2o A5 % 9 /l\mﬁﬁ’(l“ﬂ 1.
PAS 7i< H %%Eﬁ LR ( pblyurethane foant, PU‘P:) ﬁi Vi
S 0, 0 U AR SR AR
{ﬂl 18, '9J RE PAS PUF WLILL AR N 3 aﬁcfvl*ﬂ 1
LR EREE S %B‘Jﬂtﬁﬁ?k’?ﬁﬁ%# 202l mﬁﬁ@-

PUF FJ e, 18 57 ZZi B AR ( Thermo Smentlflc
Dionex™ ASE‘( 350)/%’“3&1@ Zﬁﬁifgﬁujﬂ %Eﬁ
Be-IECRe(1: LAKBLUL ), B BUR EE 100C, A U
47103 MPa, £ 725 2] 10 min, 2 B ECN 3
. AL PUF T B2 TR TS | B840
HE T BRI A RS, PUF H 2

N .§ ¥
Pag iy

36°24"

36°22'

365207

36718

103°54"

Bl MRARASEHESMASENRERTE

Fig. 1 Schematic diagram of passive air sampler and sampling sites in the study area
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U RS — 18 FH 16 3 7 (hazard quotients , HQ ) 3
A (4)

ADD
Q=% (4)
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*2 HADEAASEBE TEEE ) -
Table 2 .-.WHO TEF values for PCBs

TEF ﬁ'

MR (7) W15 3] dI-PCBs 1) 75 1 >4 & vk JiF
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LCR = LADD x SF (8)

o, SF N #FR A F (slope factor, SF) , U. S. EPA
YT S A PCBs Y SF B, 43401 24150 000
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