w % B2 W44k 8

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2023 4 8 A 15 H

H &
2013 ~2020 q—:}i(ﬁfﬁ PM2.5'03 {ﬁ%/ﬁ{%ﬁﬁh*ﬂ%ﬁuﬂ[ﬂ%ﬁﬁ ..........................................................................................
........................................................................... HEE, 2T, 5BR, 20, ATH, H0E, Kbk, K314 (4211)
2015 ~2020 4EFRTT O, RS LGB LIET -oevvvvveveeee WoH, BE, BHH, A, TEk, REZ, BEF, FBA (4220)
FE LT ARHEIX O, 15 YRFAE A IR SRR I] T oo evveeeesesesesmsn e MEM, WY, T, Wik, TH (4231)
R =T W0 O, VSRRHERIEH T oo R, OURE, BB, KTR, Bu, BEK, HUE, HT (4241)
SEFBEUAARAIRIETTT M, 1 Oy REBHERIURL wvevreerresssssennsssnnmnniss s MAK, FEF, BE, WEMK, GRE (4250)
HF ISR B ETSRIE L e
................................................ ZAE, B W, ArE, ZEN, aFE, WER, AERE, ¥, TEHE (4262)
TG eI VOCs BT E A TARIBLIGRIM  ooeeeeeeeemeeeneees SRE, EF, A, KWH, I, K, RE, 258 (427)
2017 ~2020 AR ITHIAK TG RM LI 28 ARAURFIETIHT  ooeeeeereeeemsnne WHE, B, FRt, AR, BRK (4279)
BT I L DX K- R KK 28 AR R ORI 28 R oeereeeeeeeeeeeees PLBRR, ¥ 2, AF, AT, WEF(4292)
H PR A HOK S IR T3 s I8 A IR A A B A KR A - Wi, MEE, FE, REF, MokE, KR, KR, THE (4304)
K AR R 2 TR BRI «oeveeeereermmee e %, %Rl RAHE, THL (4314)
T 2 R 2 S TR DX H R K TG e KU T - oeeeeeeeemeeeemmen e xR, Adk, )%]5%»’(/1, ;%;gg, IE (4325)
SRBAT WA RS DRI IR e TRE, £k, HAF, Be, AFW, Kk, THH (434)
FIPETE K B U P ORI AR E v eveeremee oo BUE, HWE, REF (4344)
ST A DL 748 SO AT AT SR G GBI oo RE, tEE, R, ABE, K, ERT KE (4353)
655 DA 2 R TE AT P AR RVET IR - eereereeesemeemseomesssemensecns e X, BE KT, E, HE 4% (4364)
PSR F S 2 B A LTS S 3 IR A TR -ovveeveeeeeeeeoe R, HEH, Kbt BT, 9 (4374)
SFTTBEH A PAHS B9 A1 ST R IPAR oo Rk, Bk, MLX, B, KED, Sl (4387)
T2 X A B TR AL 22 E AR IR AT o vvveeerveeeemmessneme i FERE XK, ARAE, ERA, THEX (4397)
3F APCS-MLR 1 PMF *ﬁﬂ%*ﬁﬁ}qFaﬁi{%/A\i%ﬁ%}%@%tﬁﬂ:&%%ﬁﬁ ............................................................
.................................................................................... BlEd, DeE, UHA, NEF, TEh, 8, DL (4406)
B R DA T S RIS YT SR TRRAT S RUB T «oveeveeereeres e A, B, KR, IAE (4416)
eI Qi S (27 E S e e R R 2 A g ) IE, %%, HRE%, ZER, TEE, H/LE (4429)
B ZEALIE I PUFR R UE R (TCs) 78 LIR-FEHR ARG AT FFAE BB IEAL -+ THA, B, B, RET, RFE, §777 (4440)
$ B 7 S XAMITS Qe AR B RSN Cd | Ph, Zn RBURIRARTE oo BHE, Xk, B, BE, 0F, KR, 58 (4448)
WO SR AT T RAN TR GARMIBI e L%, BYE, AR, TRE, Akk, TR, B& (4458)
il Fe, 04/5,%1;}]ﬂi%b‘éﬁigmﬁjﬁygﬁmﬁmgim%u@ ..........................................................................................
........................................................................ EEA, BEM, THE, THk, WEE, REX, £ UE, THH (4468)
A S ST YRR LI TR B oo KW, 2B, R4, HER, HAH (479)
ENEEN st/ o0 kAR S B L2 T Y, R, BB, REA, 2R, FH (4489)
BT 4E A Wy e B LR RN 7 L-38ep Ph AL AN - KR, 3REZ, 204E, KEX, MFEK, RAS, RB#, T4 (4497)
M s R BB S e A IR LSBT AN BRI REE HURIMR -ooveevvereneeeenenenes BR, A6, B, B, HEE, AWE (4507)
B A SR T B TS =R SRR BRI -eoeoeeeeeeeeeene MR, ER, WM, RER, BE, LR, MEE (4519)
AP AR 3 Mo 2848 20 T IR B v vee e eemee e WRAR, B, T, X, &Y (4530)
MR e L A ) S R AN T S S BT AL oo Hird, Wi, AT, BE, LR, TFF, W (4541)
TE YR RN 2 W 5] 25 B A R A AT v eeeee oo KR KKE, KB, BOUR, BREIE (4554)
ME VA HILAE it A ¢ 6 KR s - S8 S B AL S0 SR AL BRIV KRR oo BE, I7F7, TRE, BT, B (4565)
B T WA FAE A R B A B R R 2k S e i) oo XAE, EHER, WA, Z4H, TN, HIF, KE, 7 HK (4575)
BORKEE B RN EEE b SE F RN BRI B oo WA, i, kT, £ (4585)
BT TR S 175 SR IRALBUBI AT -oovvvveeesss e Wotk, EMH, 24, 2TF, [T+, REE (4599)
- A 2 ) R S A e T - S TR 2 B RIBE A I TR UL woeevvvee e
............................................................................................. ERE, REE, FN, TE, FF, k5L, BEYE (4611)
F [ IR I R AR G I v veeevveevemmee s e YR, EM, 2, D, BRE (4623)
LT BRI HE A (3R 2 BUBRAMEEHLE] - oovveeerrere e, ST, KA, B4, B, HE, HEE (4637)
A IMGHESEHE T AT 254 A DR I LS LB A5 RV ALAMT oo AEE, £, &k, K%, KE, 2, B (4647)
HE P IX 215 5 R AL SHRAE R ATAL - vveeee e W, EFA, EHR, K&, FIRA (4655)
TR A A B R SRR S AV AL oo SR, AE, K, P, R (4666)
UAZ AT VU1 SRR LA LB S AL AR RN oo ELE, RMA, B8, F0U, KUk, 22F, £0F, FEAM (4679)
[ K b7 T PR O AL S R SR TS P 5 BRI oo
------------------------------------ e, T4, RS, BRE, D MAK, AWAT - BRLE, AT, EREA, SHIE(4689)
IR TR N T 13RI S R B A L2 A AR B BAII veevveereee s
.................................................................. R, REY, 2T, BTk, han, TEE, B4, B, TEE (4698)
R S 2 ) M B AR BEREE v ovveenevnesssnnie B, BB, SRR, MM, D%, EKH (4706)
B T SR N T S aTE ey 2L T Qe BT, DAE, hAF, REE (4717)
R L B TR B AT BT IT IR +vveereee et
...................................................... kAT, NER, L, REX, TLME, %%, €580, 2%, BNF, i (4728)
C DS DR s 1€ Z TRk ip AN i S Aok, Rk, 240, BEM, KES, 2E4, BT (47142)
B4 B A TE AT TR LK A BIIITHER  cveeeverermr e B, B, P, RAL (4751)
Z BB Y RS RS SR TRALAD B RAPHT v eevveerreeree e i, T, BREE, HEW, B (4764)

(HEEREVIEIT R H(4230)  (BRIERM)MERIRING (4303)  {55.(4506, 4678, 4741)



Cr5507

Eco-Environmental

Knowledge Web

447 58] 2023458 H
Vol.44,No.8 Aug.,2023

7o R

Environmental Science

HELFEBRRELRUPHFAEFTINTRINSS
h RIRE S £ SR M

O, FREART, RHS, O, S
(1. FEMF RS (AER) WA Re, JbaT 100083 5 2. o [l b B2 S M e b S i A o, g0 571127)
TE . R AEA VLIS YY) (POPs ) HATREAM: | AW E T | B0y | BUBRMBRA SRS, (K57 PoPs K R0
SNEPEER RGNS H Bl ml— 8 R, A T MR R 3R 2 DT h POPs 1975 Ytk , R SHE 3-S5 &
AT T RIZVORY h Z 389548 (PAHs ) | A HLALZY (OCPs) FIZ SIKEA (PCBs) X 3 F A POPs 195 &, 118 T POPs 1)
A3ATFIACTR I8 O X [/ Hr & 2 (ERL/ERM) | SEX35087 X 1] AP R v ( M-ERM-Q ) FH- 44 7] BE 5% 0 € B 77 v ( M-PEC-
Q)X 3 PRI I B HEAT A S KR IEA. 4558 W BFTE XA RIZTURIH D PAHs, > OCPs fl > PCBs & (LIFE) 4
5k 4. 58 ~367.50, 3.99 ~175.30 HIND ~2.89 ng-g ™", FEMA 70 S 3 H ) 5 J7 ) J20 ST 14 0 ) B 3. POPs SRR AT 25 SR 3=,
FFEIX N PAHSs (TR 1B A AR RIS B4R E8 ; OCPs Hhos /N ZE B NPk A, B s Bl TR A B 58 xR Ai 37k 3 B 2%
PIESE DDTs ZER 250 £, HAFRER) DDT ¥ A ; PCBs uji;artﬂéé%%jjr_,ﬂﬁésﬁ?)ﬁﬂﬁ@ﬁ&qﬂ%ﬁﬂﬁ’&ﬁﬂf‘@%ﬁj’lﬂj@ﬂ@%j%ﬁﬂt Ll
TR A R 8 . A 25 U A 45 SR |3 Al BTG 48 S AR 22 R Kk, /BN IFSE X N PAHS ma‘ﬁﬁwﬁﬁzﬁﬁﬂ’aﬁi
S, OCPs 1 DDT K y-HCH %5 237 A 8K A AR AT P , PCBs A5 MBS AR 7k LB S AR S i), B 44 1 3 W‘Z?%’é%f‘"i%

B IR T REHEARL . " 'y =
SERA . MBI RIZUUR ;. F5AMEA LI (POPs) 3 RIS ; ARSI

FESES. X55; X820-4 HAFRIRAE. A | MEHRS, 0250-9301(2023)08-4374-13 . DOI. 10. 13227/j. hjkx. 202209149

P — 3
- i F !

Disiributior"i;;, Source, and Ecd!ﬂdg‘.ie’ﬁ'l;fﬁisk Assessment

' o\ Pay,

-

in Surface Sediments of Boao/ Coastal Waters
HAO-Run-ho' , FU Guo-_weiz* , SONG Yan-wei’, F U Kai-;“hei,.YUAN Kun® )
(1, Sckf)ol ofl,.‘bcean Sciences, China University of Geoscienge'{ Beijing) , Beijing .-1‘00(183, China; 2. Haikou Research Center of Matine Geology, China Geological Survey,

c

Al

1 -

Haikou 571127 Chise) 7 “ ==

Abstract: Petsistent organic-pollutants (POPs) in the environment have the characteristics of persistence, hioaccumulation, teratogenicity, carcinogenicity, and mutagenicity.
Long-term'éxposure of low-content POPs will also have a certain impact on marine ecosystems and human beings. The contents of three typical persistent organic pollutants
[ polycyclic aromatic hydrocarbons ( PAHs ), organochlorine pesticides ( OCPs), and polycyclic biphenyls ( PCBs) ] of surface sediments were analyzed using gas
chromatography and mass spectrometry ( GC-MS) to assess the pollution characteristics of persistent organic pollutants in Boao coastal waters. The distribution and source of
persistent organic pollutants were analyzed in this study, and the ecological risk was assessed using three different methods: the effect interval low/median method (ERL/
ERM), mean effect interval median quotient method ( M-ERM-Q), and mean potential impact concentration quotient method ( M-PEC-Q). The results indicated that the

contents ( measured by dry weight) of Z PAHs, Z OCPs, and Z PCBs in the study area were 4. 5-367.50, 3.99-175.30, and ND-2.89 ng-g™", respectively,

which were at a low level, and the overall distribution showed a trend of gradually increasing toward the sea. The results of POPs source analysis showed that the PAHs in the
study area were mainly from the combustion of wood and coal. Among OCPs, the HCH was mainly from lindane, the historical land-based input had heen completely
degraded, and the DDT was mainly the traditional DDTs pesticides, with additional continuous DDT input. The PCBs were primarily pentachlorobiphenyls, which might have
come from the release of paint on the bottom of the hull in the early stage of shipping and the peeling off of paint from old ships. The ecological risk assessment results showed
that there was little difference among the assessment results of the three methods, which showed that only phenanthrene monomer of PAHs in the study area had a slight
negative impact, and the DDT and the y-HCH among PAHs would cause great ecological risk, whereas PCBs and other pollutants would not cause ecological risk. On the
whole, the possibility of comprehensive ecological risk caused by the three pollutants was very small.

Key words: Boao coastal waters; surface sediments; persistent organic pollutants( POPs) ; source analysis; ecological risk assessment
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Table 1  Content ( measured by dry weight) and detection rate of 16 PAHs monomers in surface sediment samples
WH sl /M /ng-g ™! e K{E/ng-g™! FHIME/ng-g ! i %/ %
2 7 (12%) E= 0.65 27.34 6. 66 100
e M ND 0. 62 0.26 93
& 0.12 2.62 1.49 100
3 H(43%) il 0. 42 7.48 3.57 100
E[3 1.31 276. 43 17. 49 100
B 0. 14 22.45 1.85 100
PEH 0.39 7.96 3.57 100
4FR(15%) 4 0.30 5. 80 2.73 100
I (a) B 0. 07 2.70 0.97 100
] 0.08 3.3 1.26 1007
B (b) P 0.20 10. 64 [3.63 T
5 5 (16% ) I (k)P 0.07 3.15 0.96 S0
HIf(a) B 0. 094 3.84 1,30 JOO oy
Z2IH(a,h) B 0.26 6.75 13002 #1007
6 K (15% ) HH(1,2,3-c,d)E -~ 923 15.13 404 100
I (g,h,i)dE 0.25 14. 99 4.46 100
> PAHs f A0 & 367.50 | 57.37 - 100
1ND Fea R IR R ;55000 T AR R o 1 5 Pt | ¢ —
” N %2 ERSNTOMEERETRY popsEm| ) 4
Table 2 Content of POP?'Iin tile surfage sediment of the estuaries am; offshere at home and abroad i
wel® ¥ RHED e 2 v ’ ik
=1 T3l @ A PR > ocps > PCBs
188 2 T W M 2020 4.58~367.50 3.99 ~175.30 ND ~2.89 ENGIE
?@I#jiiﬁ?} 2019 265.00 ~6 735.00 — 1.75~92.75 [27]
E=UE 2013 8.42 ~352.97 0.28 ~1.83 0.24 ~3.05 [28]
/IR 2012 51.70 ~162.80 0.23~1.62 0.02 ~0.15 [29]
RV B MR 4R g ok 2007 — 0.46 ~4.99 5.08 ~19.64 [30]
Bl 2007 255.77 ~1884.07 2.71 ~31.97 1.53 ~36.36 [31]
Gorgan Bay, {JH] 2017 13.70 ~23.68 ND ~1.41 — [32]
Edremit Bay, %&3Eiff 2015 0.65 ~175.00 ND ~1.16 — [33]
Hooghly Estuary, E[IJE 2019 3.26 ~628.61 — 0.28~7.72 [34]
Cua Dai Estuary, #H5 2013 ~2014 — 5.58 ~16.70 34.70 ~330.00 [35]

1) ND 7R ARG (TR R ) 5« —" FoR WA A KR

2.1.2  OCPs W& EE AR FRHIE

23 Fifr OCPs MR &5 S W3 3 Frs , B AR HY
a-NAANHILES, KAy 21 A OCPs 7ERE S H A
AEFREE R A, > 0CPs & Bk 3.99 ~
175.30 ng-g ", FHI{E K 40. 92 ng-g ™", & REE S Y
> 0CPs Frima RARK. Xt OCPs #E— 44047,
A LA R 3 2 DT 1) OCPs =2 ik i
B, di > OCPs ) 42%, 75757528 OCPs i > OCPs
) 22% , HAtl OCPs 5 36% . 55 [ PN AN HAtbin] 1 AT
T 2 JZ ORI 1L, T T R IR > OCPs & i

D, Ao R E M. FFFE XN > OCPs (98 5o Aii
W 2(b) I, f5e e B B AR L A AN PG g 0 SR
] 1Y A1 M BRAE. qwbe03 347 X I, 344 |- 5%
IR Ay T A ) v ] DX 3 ek g s 9
2.1.3  PCBs & A4 A FFAE
X7 Fl PCBs M 25 4R 7,7 F PCBs 37EA
[ A, e B 5 6 ol ] s df 1 BB 8 L 5 5 4
FEAE b VE U 1 5 Y 14 48 bR PCBs: PCB28
PCB52 . PCB101 ., PCB153 ., PCB138 Fl PCB180" .
5T X N PCBs KGN 45 F 4026 4 FioR, S5l
PIANRE A A HLTS G ) AN TR, PCBs 1 K MR R
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77%, Jﬁlfﬁﬁﬁﬁnuﬁ‘ﬁhﬂj PCBs, & L ND ~
2.89 ng-g ' FEIEHF0.23 ng-g " HH qwhe92 Y

> PCBs i, 4 2.89 ng-g ', HZ A ME—
it 7 25 PCBs A3k, oA BE AL > PCBs & ity
ANE T 0.5 ng-g™', HEM qwbe92 {7 & 1] G817 7E
PCBs AR5 Y. [RlF PCBs DL LGBl 3,
> PCBs 1152%, 5 PCB101 HR SR 47 565 Hk
MPUGEECA 5 > PCBs 1 24%; —SABIR & i

D AL > PCBs [ 6% . 5 [ P AN At ] 11 T it
TRV W R I D> PCBs i
R = VDT W TR A T R AL
b3l FRIE I, b T AR OKSE. WSS X D PCBs

B A A Qi 2 (o) BT, daersn (8 H BR7E 7 g 0
SR B, 52 qwbe92 S5 AETE ) PCBs ftR 5 Y

VS ek IR 1 > PCBs A i R i
.

®3 RENBRYHESBIHSS OCPs 2 (UTFEIT) b HED

Table 3  Content ( measured by dry weight) and detection rate of partial OCPs in surface sediment samples

S| sl Fo/ME/ng-g ™! FeARffi/ng-g™" EHBE/mgeg ™! K 5%/ %
AN ND ND ND 0
AR (22%) BASAA ND 23.59 4.85 97
RN AVAVAN ND 20. 23 2.09 60
N AYAYA 0.38 6.02 1.89 10047
4,4/ ND 3.22 , | 0.13 - 2] i
B (429 ) 4,4’-@@@5 ND- 5.00 Y ; 87 -
2,4 ND, = 20. 04 /¥ 1.97 Vi
4 4" ) 56.98 | 4 14.10 s A
VAY 1S 0.76 | 40,21 % LI
LA N ,~"“ ND | po (K
- A wEA too [ 4% o o084 20
AL K 786 “/ % | W& 83
[ s 17.83 I 059 f 3 =
Sl R 750 /W 0l25 P
T Rk 9.43 112 51 W
St Ao ) @ﬁ)ﬁrﬁﬂ%iﬁ D 3
9 ¥l 3 [FEAER 2.78 0.37 80
f 2 P ¥ i 58S 2.87 0.43 83
4 AT 311 0.45 83
BT ft 16. 69 2. 44 30
o-fi fF 6.31 2.44 93
FH 4RI T 0 26. 94 4.22 70
KR 3.63 1.17 93
> ocPps 3.99 175.30 40.92 100

1)ND R AAGI (R TR ER) 5 355 B 8RR iz B SR a2 L

F4 REABYHSRS T EPCBs T2 (UFEIT) MG HERD

Table 4 Content ( measured by dry weight) and detection rate of seven types of PCBs in surface sediment samples

WH (st /ME/ng-g ™! B AREH/ng-g! FH{E/ng-g ! i 2R/ %

AR (6% ) PCB28 ND 0.4 0.013 3

PO SETE (24% ) PCB52 ND 0.58 0. 057 40

B (52% ) PCB101 ND 0.38 0. 096 36

PCB118 ND 0.26 0.024 20

@ PCB153 ND 0.38 0.013 3
NFEBAR(11% ) ¢

PCB138 ND 0.41 0.014 3

LA (7% ) PCB180 ND 0.48 0.016 3

> PCBs ND 2.89 0.232 77

1) ND SR ARG (R TR R ) 5 55 P 28R m 2 W B o SR T 43 L

2.2 FRAMA LIS YW R IR BT
2.2.1 PAHs R
WY PAHs EZORIET &AL AW A58

IRBE, AT AR | BRI, I e i B K AR

T R i&%‘%ﬁ@%ﬂﬁ{ﬁﬂdﬁfﬁ#%ﬁﬁ/ﬁﬁ/\
K BRI b AT

18 B A W R A | 45K
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2,
¥

Bk fg 7w AR o PAHs FRIEIFE T 1
s - S E R AT LA (OURR R 43 Al A
FefE %) %éﬂﬁ%iﬁqﬂ ) PAHs 2 U8, A% SCHK 8
Yunker 25 BT AZE I B (B + 9F) /NT 0. 1 S H
RREMISHEBOM K, KT 0.1 MR FMRBe = ¢
B (RE +1E) /N 0.4 BWRE R HG 4, KT
0.5 FERAL BERMREE, N T0.4 505
Z B AR A B R i ke ™
B (B + JF) Mo/ (98 + ) B

{8 Ay Al bt 22 T T8 3 1 3R 2 DUAR W Th 9 PAHSs SR
oA 53R 3 Fos B/ (& + 3E) II(EAE 0. 08
~0. 16 Z[a], HBF T 80% AYKE KT 0. 10, U BT
FEIX PN PAHs MRIECATR AU, B =22 R Be IR, /1N
TR A AU 9 B/ (K + ) BIETE 0. 48 ~
0.63 Z [0,k 3 MM T 0.4 ~0.5 Z ], HAak
MIRTF 0.5, UEIIBFSE X N 22 TR Y b K4
PAHs SRR AR | S B RERE 26 /N 43 R A i
B KGR

£ i Wb
0 0.05 0.10 0.15 0.20
0.7 0.7
* A
0.6 . ."' ." . *e e o 4 0.6 %‘Sigﬁ
LA . .
5 " s O3 GRS
*f 0.4 04 PR
_%
b= 0.3 0.3
®
02} 102 s
01t 101
0 0
0 0.05 0.10 0.15 0.20
E (L +3E) F
= [ I . Ve %éﬁm.#”% PAHs SRIES# J F =
. Flg 3 Source dna}yblb of PAHs in surface bedlgfemb ,ﬂl T

2/2.2 OCPs E’JEEJJ%ME J )

fﬂjﬁq“ L ft OGPs EEIE/\/\/\ﬁ{@(%@%
12y, /\/T'/\(hexachlorocyclohexanes HCHS)EE)EH
ﬂzﬂﬂk %ﬂf*ﬂj’#ﬁﬁﬁﬁﬂi 'J Tﬂi/\/\/\@ M o
HCH(60% ~70% ) . B-HCH (5% ~ 12% ) . y-HCH
(10% ~12% ) F1 5-HCH (6% ~ 10% ) 3% 4 Fh S #44
TEFRE B A5 Z4E, B Tk S AN SO, T (y-
HCH >99% ) 7% HUG Pk, A5 732 JH T4l A 1A
ER B AR VE A o-HCH y-
HCH 19 {8 7] L #% 7% HCHs B9 %5 A PR 2 o-
HCH/y-HCH {H7£ 0. 1 ~0.2 Z [a] i}, F PR
FEAEMT TG Y s MR MEAE 4 ~ 15 ZJ8], BEW] Hm]
RESK VR T Tl HCHs 9% A, 1fi 78 HCHs (1445
SH A B-HCH & 7 AT R fik B 71 eoik, 0 B-
HCH & & R W5 YL IR 2 R 08 T 17 s A7 A
FE I o-HCH MRz H %28 0, y-HCH AR H 38
100% , WA 5T X N B9 HCHs 206 IR 5= 22 ARG
i A, Tl HCHs m%%&ﬁd‘za%ﬁ%éﬁk% i B-
HCH Y A ) R 38 97%, & i F ¥ (H R 4.85
ng-g ', 1E HCHs tlﬂwm,.ﬁfa HCHs 1) 55%, fif A
WF9E X PN ) HCHs AT RE 2 7 58 b i U i A 17 7% P
{5 H H B 56 4 [ i

T T 2 T PR A | AR

-F'

ﬁﬂi%ﬂ%ﬁﬁ 1946 AETER M B AAEH, 1984
A4S IR, B RTIASE P DDTs 75 i 2 3 Jl i 9%,
DLH %77 % DDT 1 DDE & £ &4 DDTs 4
2514 4,4'-DDT Ny 3,2 ,4’-DDT/4,4'-DDT {H7E 0. 2
~0.3 Z M, =S AEEELL 2,4’-DDT R &,2,4'-
DDT/4 ,4"-DDT {1E 1.3 ~9.3 Z[i]"“". DDTs fE4F
SN WA YAl 4,4 -DDE , RS n]
F&ﬁ’q’:jv 4,4'-DDD, WA AERF 220 DDT i A, W
DDT 7€ > DDTs P fy#xt & Sk 4w, )X Z DDT
PR A gt 7= A REL R B A T R 0L RS R 3R
Bl 4,4’-DDT/(4,4'-DDD +4,4’-DDE) {H 3k 48
AEGE Tl DDTs 5% B IR, 25 HAR < 1, &%
HbIXAFAE DDTs B B s s 3 72 U v
) 4,4’-DDT 5 H F N 80%, & & F¥{E N 14. 10
ng-g” ", 5 E DDTs /) 83%, 5 B 5T X 4 DDTs LA
&4 DDTs 254 25 &, H A FF 221 DDT iy A
2,4"-DDTK R 27%, F TN 1.97 ng-g ™',
Ui B BIFE DX P i 2 XAl A — S R il B ) g A (HL
fdi %5/ 5 4,4'-DDD #1 4,4'-DDE "N 4 ,4'-DDT
e S ety I R0 A PN BOR E s v ks B8 | )
87% F1 7% , 3= WIBE 5% X N A7 ¥ 43 5 1] DDTs 5%
B AR RS R A e R &R, BLDLDR A ik



8

AR P 2 - R T R TR 2 OB P R A AT LTS Y B9 70 A RS 2R 25 KU

4381

2.2.3 PCBs [RIESHT

PCBs ) EZ 5 QL 2k A Tolk Al h & A
PCBs FYJE 559 HEJC, DA ES W b R R 25 04 fie ik
T4, LA M IR U8 U8R i | 3T Bz 3 i 4
Be . TABEBA KR THRUU% | = Sh AR A1
SRR PCBs RYEZRIE . TR E PCBs B4 77 3
BITE 1965 ~ 1974 4F A PP i 2 19 — SR HEOR,
AR EEH T AR, AADOR E
BEFVEIAR S Tl ™= S a8 — 26t 1 A8 R
FRHTH PCBs B4R A 70% LA 1

WS X N PCBs 088 8.7 BRES V. qwhe92 Ab
Kl 7 F PCBs Ab, A b e Z2 4 I PCB25 |
PCB101 F1 PCB118 iX 3 Ff PCBs, 2% K PUS A .54
BRI 2091 5 M PCBs Y 24% F1 52% , 855 HF58 IX N
SR AT U | RS DL B TR TR T AR E
W 1 Uiz BN 238, ORI Az S A A s i
SRR L % B T Ll 4 9 2 5 X
PCBs 9 F 25 UL, [RII, 47 B 7 2 W 1o Gk A

TR R AT 8 1 S M e 5 e At i

B BB Lo L2 W E A 2 B
07, X UL AT AR g 2 A o DU A S

B AR SRR Rk e O S 22—
2.3 EBMRITH
2.3.1 ERL/ERM 3%

BT ERL/ERM X 0F5E X N R JZ DUR ) AR 2
WU TE A 45 SR a2 5 %, L PAHS Sy 3400 b
i (AT 1A qwbe08 ) B9 24 JE 5 B4 T ERL
~ ERM 2 [, R X A WK 72 A 5800 5 JEAe e fk
PAHs {93 5T ERL, % 24 90 7= A= 1 4 500
JUF- 0T LA, JeA= 45 KU 1 OCPs B4 4 ,4'-DDE
PEM B, A T AU (qwbe92) B & & 7E ERL ~
ERM 2 [, {85 %5 A ) 572 A 53800, ok 29
B7(93% ) S AR T ERL, JLFE A2 A= Wik 7= A= 1
SOBE5 LA DDTs IIERBRAERT 3 A3 60 69 & ik KT
ERM , 283 X A W1 72 A S0, 2% X A7 7 K
PRSI, 21 A Y (73% ) 19 75 /£ ERE~ ERM
2 6], AR A 0 R P R, B e AR A
10% ~75% 2Tk pA b, 125 T it K2 DR oh
POPs A DT & B ik 25 MU, 3 Ao @%’%xﬁ
HE R P A A T S, 739 3 0 1 2 25 0 A gk
PRSI, PCBs W AAEHT BL D) PCBs bR I
SR S04 (1 AR IE T REL, LTSS
Wy P O | oL A i

%5 BF ERLJERM iH) POPs £ RB TN 4R -

i i Table 5 P()Psl“ ecologieal risk assessment results based on ERL/ERM method
" Vily Tt gy | vkt CRE5Y) C g
L ERL ERM__==="  /ng-g”! <ERL ERL ~ ERM >ERM

%% 160 2100 0.65 ~27.34 30 — —
e 44 640 ND ~0. 62 30 — —
e 16 500 0.12~2.62 30 — —
% 19 540 0.42 ~7.48 30 — —
3 240 1500 1.31 ~276. 43 29 1 —
p<3 85.3 1100 0.14 ~22.45 30 — —
PAHs  %¢H 600 5100 0.39 ~7.96 30 — —
3 665 2 600 0.30 ~5.80 30 — —
I (a) B 261 1600 0.07 ~2.70 30 — —
H 384 2 800 0.08 ~3.32 30 — —
ZHKIF(a) B 430 1 600 0.09 ~3.84 30 — —
ZHJf(a,h) E 63.4 260 0.26 ~6.75 30 — —
> PAHs 4022 44792 4.58 ~367.50 30 — —
ocps  44-DDE 2.2 27 ND ~3.22 29 1 —
DDTs 1.58 46.1 ND ~63. 39 6 21 3
PCBs > PCBs 22.7 180 ND ~2. 89 30 — —

1) ND 7R ARG (TR R ) 5« —" RRBA A CEIR

2.3.2 M-ERM-Q %

PG (1) B T M-ERM-Q 72 4= 25 KU
WM ZER N 6 Frn, 45 3 /R BRI 25 2 LT
5 ERL/ERM ¥EAH— 2, (H ARG 1 54> o 67 >4
A 2SRV & A A R (H. M-ERM-Q ( PAHs ) Fh Y 2R
IR — A0 (qwbe8 ) 2377 A B A A KRS | B

PERER 30% , B A IR EE M, H AR Y B B BN
KR, T M-ERM-Q( OCPs) # DDTs Y A
R A v A A KUBS A O, P oA 13 AN A
(43% ) FEMEME R 30%, 10 A3 (33% ) B PR R
50%, T qwbce92 s Ab R H i 75% W& AR
IZAE DDTs 23 77 A 85 K A= 25 XU 1. M-ERM-Q
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(PCBs) .7~ JoA: 25 XU I FAY h PAHs . OCPs F1 PCBs iX 3 Fii5 2L 4y

AHWFFERS 3 T e ARG RS iR RR
M-ERM-Q ( POPs) fH¥)/N T 0. 1, K B 15 % 0T 1+ ¥

PR AR GRS AR S XU B R REE B, R R RN T
10% .

#6 ET M-ERM-Q i&H) POPs £AERKMITMHER"
Table 6 POPs ecological risk assessment results based on M-ERM-Q method

M-ERM-Q {EAS [ ] P9 a5 0 B (FE P R AR )

~ ERM

(&=’ .11 ~0. .51 ~1. )
/ ngeg-! <0.1(10%) 0(1310%0)5 0(5510%1)5 (;51%5)
% 2100 30 — — —
JE A 640 30 — — —
)i 500 30 — — —
il 540 30 — — —
3 1500 29 1 — —
B 1100 30 — — —
PAHs  75M 5100 30 — — —
[ 2600 30 — — —
HI(a) B 1600 30 — — -
i 2800 30 — — ~
I (a) B 1 600 30 = [ - AN
ZHIE(a,h) 260 - 30 = — Ayt
M-ERM-Q ( PAHs) — 30 | 7 — e
4,4"-DDE 27505 29 | & I Al — 7
OCPs  DDTs - 4641 6 [ 5~ .10 L |
M-ERM-Q (OGPs) I § 44 . 30 {3 — £
pops, > PCBE f 8oE 5 20 D = Y »
S L M-BRMEO( pGBs) YV 30 o — < _ P
M-ERM-Q (POPs) o P 30 Foa e @ — —
R A b g 7 4

2.3 .I\H;I-PE(E-Q‘I%‘ -

A
F

SR 2 (2) BT MPECYO 1 1

RAEML A 7 BER, i FUE B £ 19 0CPs
H PEC fH, i M-PEC-Q ¥&H B A T 2 1Y SR IEAN
gEIRL G5 R M-PEC-Q ( PAHs ) i 227K 51
PRI 12— 80, AR TE qwbe8 SO /R 2 R A 4%
TS B 10 A 25 XU 5% T L XU ;& A A 3 T DX )
1 40% , HoAp i PAHs A i 7R Jo Az AR . 1
M-PEC-Q( OCPs) H B AR AR XU 1 1y i o 35 22,
Hy-HCH #E RAEER /N T 40% A 16 147, i
L 53%, 78 M & A 5 i 50% A 9 4b, 5 L
30% , (T qwhe92 3 {7 5L 3 H FRE AR S XU, HE
RAMEARIL 90% LA I BRIZAM, Sum DDT 52 3
W A2 A 1 AR A XU 3 A RS 2R 10 3 7
(33% ) Bk B HE AR /N T 40% ,6 3507 51k & A A
i3t 50% , H[FIRESE qwbe92 37 5 3 H 5w iy A=
AR, R qwbe92 X 3 rp 5 B ™
OCPs JIRIGYLRAS ;. SAF- 15 | M-PEC-Q(OCPs)
I IRTE qwbe92 SR T 0. 26 ~0. 5 Z [a] , XU A
R 20%, T AE S KA RS A, KA Bos e
AN M-PEC-Q( PCBs) {7~ T A= A5 KUK

Z54 3 PREAETS S T R M-PEC-

Q(POPs) fHI/NTF 0.1, KW 3 Fis e =4 2¢ &
AU AT BB R AR /)N, 3% 5 M-ERM-Q 7528 & 3F
I — 3.
2.3.4  EEIRVEM

ERL/ERM |, M-ERM-Q Fll M-PEC-Q 73X 3 Fiif
WEs RN | TR A A KU M AR — 3,
A PCBs 1 DDT Al y-HCH A B A ERAER
DB, B PR R A MR A, A qwbe92 3l 37 Fff
T 5 SRS YR 2040 A, PAHs A FE FL A 2 B
BUNGAEZS IR, HAY PAHs A1 OCPs #4104 5 K
Btk A b3 TS ey e A 2 G A A XU Y AT fig
PEEL/N.

[ A 5% & B, ERL/ERM ¥ g G 1 0 126 1l
ST UURRW T G XURS: R /IN , 358 A R s b 45 348 TR 47 XL
W M A R I KNV BT (E TS T A 2 AT e
W2 G 2SS PE 5 T M-ERM-Q 53 i 35 Bk
1YY ERM-Q {E #F 1K 205 2 W 25 & M-
ERM-Q B, & PG Z s e T LR &AL
PR, AT A A ESS A BEVR#N T ERL/ERM %1
ECHS BE BRLFE , d)d /> T M-ERM-Q % B — 3 il 19T FR
Py A A RS AN AT S 4 1 AR 2 XU BT 1) 7
. Rl M-PEC-Q L IFAL 45 R 5 M-ERM-Q %4
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JUTP—3%, 22 0078 35 7F XU & A= 2% |, M-PEC-Q
PN, A B E A TR e
*7

HE T M-PEC-Q 5 AN FH T Bl 3R 7K 8 A 285 XU
PO, AL3E FH T A URR ) 4 A 2 XU

£ F M-PEC-Q ;£ POPs £ 5REEM R

Table 7 POPs ecological risk assessment results based on M-PEC-Q method

M-PEC-Q {E A7) 15 el Y s Ao B ( Bk 2 R %)

& /nf;" <0.25  0.26~0.5 0.51~0.75 0.76~1  1.01~1.5 1.51~2.5
(0) (20%) (40%) (54%) (70%) (90% )
% 561 30 — — — — —
JE A 89 30 — — — — —
& 128 30 — — — — —
il 536 30 — — — — —
3 1170 29 — 1 — — —
B 845 30 — — — — —
PAHs  #¢H 2230 30 — — — — —
[ 1520 30 — — — — —
HIF(a) B 1050 30 — — — — —
H 1290 30 — — — — —
Kt (a) 1450 30 — — — — —
ZI(a,h) B 135 30 — — — — =
M-PEC-Q(PAHs) — 30 — — _— - —7
a-HCH 100 30 —— — -+ 1 = J =
B-HCH 210 30 |t — +F — e
y-HCH 5 5 il 8 5 i 3 5y 4
IR 80 730 P — — = I o vy 4
KEH 7 62 {0 | L7 — =¥ - <7 g
~ Sum DDD" | 28 AR s W — " o= — —
ogbs 14 4-DpES| 31 0 / / & — rr )& e
Sum DD | 63 A ol 0 4 i .3 1 4
pOTs e sz o/ 4 — - . e
SKEH 207 HF W — - 1 — 7
| s b b 6 | of /#— )\ — = = -
o %Mﬁ‘l o L gL _,-F’R _ _ _ _
/ , MEPEE-Q(PAHs) — 30 - — — — —
PChe ‘“n‘.Total PCBs * 676 30 — — — — —
/' M-PEC-Q(PCBs) — 30 — — — — —
M-PEC-Q(POPs) — 30 — — — — —

1) R A

3 g

()BFFEX N D PAHs . > OCPs fll > PCBs
R (TR 450 4.58 ~367.50, 3.99 ~
175.30 FIND ~2.89 ng-g ™", 55 [ Py 41 I A 18 358 %
] B FE S RAR L , BRAS S 280 B s 4, F
FEXIA POPs 145 {5tk it 11, 8 1A 20 A S22 B 1)
V7 ) 6 A £

(2) POPs e I 43 i 28 R R W1, WFJE X N PAHS
AR T2 AR R AR B R BE s OCPs HIR SR
LSS0 SL Oy iDL TN S N o R
B AL 58 DDTs 242570 3, HA 54289 DDT
i PCBs LLTSIRAN 32, Al RECIR T itis i F2
H R A AR G T e 7% 0 R LA B R TH i ik v
HE.

(3)3 PR PT A J7 ik 45 SR A — B0, KRB K

PCBs "' DDT Hl y-HCH F A4 LA R AR 28 KU 1
FME A AR R AR R, FEAE qwbe92 A BRI £ AR
1YL o A, PAHs A FE SR 52 A /N A=
AU, Hi4y PAHs Fll OCPs HJ0AE B XU P, %%
R 1,3 Bhs Gedy = R 2R A A A XU 1 T B3/,
3 PP LE G VRO B R T A A XU P Y TIONORS
WIHUE T M-PEC-Q 7% i& H T K DUF 4 i) A2 2

et il
S H
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