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Distribution, Source, and Ecologlcal Risk Evaluatlon of the PAHs and PCB's in
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Abstract . Polycyd’llt atomatic hydrocarboetis (PAH&S énd _polychlorlndted biphenyls, (PCBb) twotypical persistent org.anic. pollutants':..

are the research focus'due to their mutagen651s carcinogenesis ,

teratogenesis , “and

joaccumulation. The content distribution and

residual charadteristics of PAHs and PCBs|weré 1nvestlgaited in the sediments from the Sanya River. Source apportionment was firther

explored based on the analysis of the spatjal Jlst}'lbutlon, ‘and the ecological risk evaluation was carried out with the sediment quality

criteria afld standards. The'results indicate that the cdntent.of"Z.PAHs and Z PCBs in the sediment 1:ange from 265. 00 pg-kg™ to

6735.00 pfg-kg.’l and 1.75 pgkg™ to 92.75 pg-kg—

1

", with relatively high contents in the east and west river upstream,

respectivély, which had a strong correlation with the industrial structure and river movement of the study area. The composition and

source apportionment demonstrate that PAHs originated mostly from the combustion of petroleum with low PAHs,

hepta-CB are the predominant PCBs congeners,

evaluation demonstrates that the biotoxic effect of the PAHs is not obvious,

and haxa-CB and

primarily resulting from the migration of PCBs in the capacitor. The ecological risk

with a low ecological risk. However, several PAHs

monomers exceeded the standard significantly in some sampling sites, which should be of concern due to its serious threat of exposure to

organisms. The probability of a biotoxic effect of PCBs is 10% -50%, which occasionally produces a negative ecological effect.

Key words: sediment; Sanya River;

characteristics ; risk assessment
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Table 1 ~ Geographical information of 21 sampling
sites in the Sanya River
PrE RFES ZPE(E) HE(N) A
Sl 109°28'51" 18°17'45"  HHiHk — W
2 109°29'01" 18°17'19”  JRUELHE
S3 109°29'14" 18°16'52"  JKIH
— s4 109°29'46" 18°15'54"  HJIFF (MEEH)
S5 109°30'25" 18°1523" _—TFHZ G5
S6 109°30'17" 18°1523"  FiA
S7 109°30'20" 18°14"44"  HA7Hf
S8 109°30'28" 18°14'10" =iV K#F
9 109°32/08" 18°17'49"  Z5Keih s
S10 109°32'07" 18°17'31" MR H
SI1 109°31'16" 18°17'03"  BEEFE=WMF
S12 109°31'15" 18°17'01" g UEPH %
S13 109°31'15" 18°16'57"  MRHEAE R AL X/ IMFF
S14 109°31'04" 18°16'48” 11105 MAVE(]
K SIS 109°30'57" 18°16'27" LIS H i3SI AL
S16 109°31'49" 18°16'15"  JRUEL
S17 109°30'23" 18°15'38"  =WiI R K
S18 109°30'23" 18°15'48"  EMBERHF
S19 109°30'49" 18°1518”  If&MF (BT XH)
$20 109°30'47" 18°14'49" 1%\l P4 21 /MF
21 109°30'42" 18°14706” ¥l UL (#i I 1%)
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Fig. 1 Map of sampling sites in the Sanya River .
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18, 10 F1 7 min; SR FH 58 MG DU 5 4G, A6z 00 % K
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PCBs 73 H7 R FAUHH 8.3 51 3% 5k FH AX (7890GC-
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3,3, 4,4- P0G HE K, 3,447 500 G HE %
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5,5-LEER. Hih PCBs BUARS-S4 4 H 45 TG I
AR LR BT He BRI T ECKs FL 5k 5 Bl PCBs
[ EARVESE— e, Bk 28 5 & 5 Wk 2.

> PAHs Al > PCBs By & & 3 [ 4 il
265.00 ~ 6735.00 pg-kg™' F 1.75 ~ 92.75
pe-kg ' HME 4> 5 A2 624.98 pg-kg ' Fl 36. 65
g ke BRI, =T OB AR R o AR (2
~3 1) 11 PAHs P34 & & 5 A X 4> i (4
~6 Y1) ) PAHs, B R ZHORFE S &R R .
T A SR BUE Y i BF, BaP F1 DahA 7£35 43
SRAFE SRR It AEATEA 40 W 0 2 i v, 5
. KR, Phe 7£ 15 F PAHs fP 348 5
Ty LA H R 100%, 1B AR e tas il 15 et 2 — g
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SRR HLAL A5 ) 2 G A i — SR 1 A K 1
i, 7 UL 5 B G A SR HE Ak PCBs P8 5 it
W25 AR T 3 T 55 4 BT 390, 35 55 PCBs 5 fif
i L T D T 0/, K R it D5 5344
T KA BRI AR G, BT 2 , PCBs HMEVA K
SHURR , SRS YK TR IR AE T A W 17 1 R A8
PEEtE A R K .

1 3 %, 5 FE P A SR RS L, = 0
TUUFRY) PAHs V5 436K b F IV TE 7K K
SRS R S30T 0, 2A0E ° BR VM T B A
AT 1A PAHs 15 32K, S5 45 7 2016 4F
%o =S PAHS 15 ek B BFFE (PAHS 345ty
211 pg-kg ') A EL, H PAHs K & & TOT 13 4%,
3ok 3 AT AR R T R e R J L
T3ROS 0 O R it (i
A AN 5% B 5 A Y L A LR ¢ Tl e X
FR Al X 1 50 HE A 4, 96 T = 03 PCBS TS %k
it AR ERCHR | 54 190 1L e T A
HEL PCBY Aty L BeG 1115 U i 15 G s IR 2K
WiRRL A R b R k. L

SR TR 1S T PAHS $1570 |
5% PCBs R&EMSE" /ng-kg ™! =

Table 2 Content 6f 15 PAHs monomers and 5 PCBs homologue

in the sediment from the Sanya River/pg-kg ™

I H &Y BUE &S ¥i{E
2 ¥(13.38% ) Nap ND  2068.00 355.19
Acy 5.00 82.00  39.57
Ace ND 174.00  46.43
3 3R(54.69% ) Flu 8.00 978.50  68.40
Phe 28.00 4345.00 958.74
Ant 39.00  421.00 176.05
Fla ND 504.00 162.96
Pyr 31.00 145.00  83.62
BaA ND 290.00  84.95
4 3£(12.85%) Chry ND 147.00  69.57
BbF ND 283.00  87.21
BkF ND 145.00  15.95

5 3R(5. 08% ) BaP ND 909.00 118.81
DahA ND 108.00  16.00
6 ¥ (14% ) BghiP 133.00  501.00 353.50
=R (3.01%)  0.28 54. 12 1.06
DI (13.61% ) 0.15 203. 51 4.80
FABHE(24.04% ) 0.15 145.07 8.48
ANAPEIE(30.88% )  0.12 232.79  10.89
HEIBIR(28.46% )  0.67 258.66  10.03
> PAHs 265.00 6735.00 2624.98
> PCBs 1.75 92.75  36.65

1) ND 7R ARG W) & 4, 55 0 o BB SRR % R B2k
YR 9 7 A L



4 #1 BEUKAE . =LY PAHs F1 PCBs B4 Ok J5 B AU EA 1833
£3 BERSNTR.ETTRY P PAHs 1 PCBs £ /pg-kg ™!
Table 3 Content of PAHs and PCBs in the sediment of the rivers and harbors at home and abroad/pg-kg ™!
WFFAEA WFFEIX 38k PAHs PCBs SCHR
2019 a5 iR (Je HJE ) 1430 ~5900 ND ~6 410 [13]
2017 R AR O (32 ) 3749 ~22324 18.1~136.8 [14]
2018 T AT O (ERJEE ) 3.3 ~630 0.28 ~7.7 [15]
2015 KIG#H (k) 35.94 ~2032.73 — [16]
2012 A () 74.03 ~579. 20 ND ~2 254. 50 [17]
2016 T+ &1 (L0 0.19~2.43 0.14 ~5.71 [18]
2015 KW (ILIR) 0.77 ~4.20 — [19]
2009 BRI INITBE () 4) 4787.5 ~8 665 — [20]
2016 T (k) 163.20 ~861. 43 — [21]
2016 S (MR ) 3.23 ~493 — [12]
2019 ShIAL) 265 ~6 735 1.75~92.75 EN
1) ND FR AR iz & i, — 32 S0 I A O EioE
2.2 =YL PAHs I PCBs 195310 F5E > PAHs 2SS YA W (] 3) Z PAHs
SRS R VOB D PAHs Bl D PCBs g eyl B S A 2 = P 3 H ﬁﬁ
LA R U 2. M 85% 0RRES S PATs A ik TRIE BT >/ P > AR > A |

2 IRk S PARE it
46 000 ~7 000 g kg ™' ANA #L%Té# EPAHS
A REAEL 000 ugfkg*mf H49% Bhumatd #LZ”%EH‘

9 BANK 103 HOK I 52 (1.0 - 100__,+Lg¥(;;
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