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Research Progress of Microplastics and OHCs Occurrence in Dongting Lake

WANG Jing', YIN Ling-shi’
(1. Liuyang Ecological Environment Monitoring Station of Changsha City, Liuyang, Hunan 410300, China;
2. College of Environmental Science and Engineering, Hunan University ,Changsha , Hunan 410082, China)

Abstract: Dongting Lake is the second largest freshwater lake in China which has important ecological significance. There is a lack
of research and systematic review on emerging pollutants in Dongting Lake. Microplastics and halogenated organic pollutants
(OHCs) are new pollutants which have attracted much attention in recent years. This review collected the research of past years and
reviewed the level of pollution, distributions and sources of these two pollutants in Dongting Lake. Microplastic pollution in Dongting
Lake is in the middle level around the world, and its main sources include upstream input, daily life of residents, agricultural and
industrial production. The concentration of halogenated organic pollutants (OHCs) in Dongting Lake shows a trend of decreasing
over past decades, and the overall ecological risk is low at present, but the bioaccumulation effect is still worthy of vigilance. In the
future, researchers should pay attention to the interaction between rivers and lakes, explore the biological toxicity caused by
microplastics and halogenated organic pollutants to Dongting Lake area, establish scientific monitoring methods, and carry out
research on pollution prevention measures and its remediation.
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AR TR ) 2 AL R 15 ~40 4~/kg' P71

F1 WARBKBHMERSH"

i mx PRI e g
A9 e 3 i 50 900 ~2 800 A/m’
7 3 g g 0 H 45 433 ~1 500 A/m’
g 11 g 18 1 R 45 367 ~1 567 A/m?
3 Jge 3 L1 LR 74 293 A/m?
it 12! ] 47 3.4-25.8 AL
PooR e AR 300 0.82~4.42 A /m?
Bkt kR 300 2.68 ~3.36 A/m’
Jeatre? CRE 50 8 925 A/m?
it 3 18 ] 50 1250 ~4 650 A /m?
B 32k i 17 SR 45 7 050 A /m?
B e ] 50 5~34 A/L
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A ER  FRER F 5 F B
PR JgE 3 difE  ZnCl, 320 ~ 480 A /kg
[CREL:2 IR HE  ZnCl, 200 ~1 150 4 /kg
i gz diE  ZnCl 180 ~ 693 A /kg
Rigw e hE NaCl 310 A~/kg
PN R il NaCl 11 ~234.6 A /kg
bt KRR NaCl 234 A /kg
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R g diE ZnCl 536.34 A /kg

LEETE ) H,0 25 ~30 10 24~/¢g
FRT Ok EM R NaCl 15 ~40 A /kg
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gL R Tk NaCl 0.9 ~239.8 A/kg
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AR, T 51 K AR R R
e 2Z A ) B2 ) 2 26 BRI = A Pk i
SRR L 14 A 0 B 7 oy P G A AL AN (]
Py o RRE v AR, I T BEAE N A T AR P 10 35
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2 HRBENSEMERENNREARER

OHCs FZALFE A HLA R 25 (OCPs) | —E P
(PCDD/Fs) , £ S W& % (PCBs) | £ B % fik
(PBDEs) %" | OHCs #2 5 9 # 5t AT LLAfi 3 78 3R
Bg b KA AR g v e A AR DUAE AR iR 2 41
Wil £ ) i AR T B A 0 RO, I 8 A v
M A W i fe Y, OHCs 36 1] L 7E 3R 55 ol
i Z R R AR AT I IR B AT R, TS Y i R A X
L E A 20 4 70 AEARTFIG R4S R T
ZFf OHCs [ ffi T, {H 3% 26 HLoA F5 A 175 4 P ik
SRT LA SR JEE T80 F) 7K AR A0 R A W A v g o B
2.1 HAHARY

A HLAAZY (OCPs) FLAE H 28 3% | 2% 0 H
Bl XHEY O F S0 & — B 5 b
K425, % 7 B (DDTs ) 7 75 75 (HCHs ) J&
W UL IR 2 TR ST R 3 4 O A Al A R e,
Z27F 20 28 50—80 AFE AR K E X 2 Rk 24,
DDTs Fil HCHs £t [E 25 FH #8 i3 20 4E Ji5 ,2004 4=
Qian 25 LR 2 W) 8 AN SR AE 5 R T LB KL
mi, R IR 2 R 2515 YUIE L AT T A . A g
S5 7, DDTs 1 HCHs 75 7 2 15 0 B4 v i ok 4
380 51 0 ~10.15 F10.21 ~9.59 ng/g, HAr 1
A % h % VI 3. 2014 4F Wei 257 %t 43 3
JEE W1 2R 0 AL 3 1y 34 45 7, % B DDTs 1 HCHs 1
TR T B A 43 B4 9 0. 48 ~3.04 il 2.08 ~
6.36 ng/g, Ll 10 4F T, 15 e ¥y T 4 0 B0 B B
A6 o [5) FRF X8 T 91 A 4 9 A v S B, 2 b A 25 Y
B EIL N 0.05 ~2.12 F10.96 ~2.57 ng/L, A2
DRI VT Ak 225 55 2 T, % 3R I 180 391 /K 7T LA A ok s A
R KR .

JAE IR 43 X 3875 Yootk L4 i, NS T sl i 2
A6 T A b bk 37 X 38k 9 OCPs 15 Y 4 8K {1 75 25 4 .
ST B IR ST R 1 4% YL, 2002 A DDTs g A7 R
JE MU HT O . A% R S AR 2015 4F X E
DX 14 AR A HE AT 98 A, MR JEE 9T T AR A v 2 B
TR R 4y B OCPs, For HCHs fi = it o 43 48
iK% 140.303 ng/g, M DDTs 1Y 5 & Ji & 45 5 ik 3
T 157.55 ng/g, X UL W1 4% B4 T LA P () OCPs 1K
SRAFAE — 5 B0 A 25 UK, 6 243 TR JE 30 R 7 3 180 52
G IR 1R A o T T AR i 2K T R B TR
Yyeh DDTs S ¥ W1 A, X — BB 15 51 & .
OCPs 7 i Ji2 ) i W A7 UL 3% 4
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#4 OCPs ZEREMHME"

A TR RS e B2 3 ERUE AL
2004 HCHs 3ifsy®!  0.21~9.59 ng/g"
2004 DDTs yjifidy 0~10.15 ng/g *
2014 HCHs 73! 0.96 ~2.57 1.33 ng/L
2014  DDTs  sk[3 0.05~2.12 0.54 ng/L
2014 HCHs 3yt 2.08 ~6.36 3.21 ng/g"
2014 DDTs @iy 0.48 ~3.04 1.31 ng/g"

2015 HCHs Bif4y'¥) 0.383 ~140.303 15.99  ng/g *
2015 DDTs 4% 7.42~157.55  34.81  ng/g*

O feETH,

[
[
[
[

2.2 —eB3%

ZWEYE (PCDD/Fs) & — 2 i 25 ¥ Jow , IR ok B2
i) PCDD/Fs 3 v] X} 2 4y & B0 BFE RO, 25 N s ik
AT 2k 22 75 1T 5% W) o IR BEE 3 DX 2 0l 1 A Y R R
TRAT DK, 2 T o I R e R AT IR 1 X R 20
40 60—90 AR W T K i & 47 PCDD/Fs ) 54
A A BRI 7E R AR R AR T 2 AR,
PCDD/Fs {358 £ Z FM s ) h g ko th o R4
PCDD/Fs Y% F 7K , {0 Gao 25 F 2004 4 7 i £
T8 DX A )+ 5 A V€ B2l 36 ~ 345 pg/L ) PCDD/
Fs i B 78 050 40 2% e 550 B 25 20 4% 4F )5 1 1R
Ji 0 K AT SR A R T T 4K 1 Bk B A AE .
K H ) PCDD/Fs 1] 28 fy 8 0 36 iz 3 A K 4= sh )
PN, A 3 B 1) 2E AT A 8 A rp, R AL TR
TR G VLK L 2 R N Y PCDD/Fs A 4 i
PP, ULH] PCDD/Fs 7 BE W AE S R G h R
H I B 2R gy AR T A A A T N
JE e DL SE G, I B X AR B A i Y R R BT
PCDD/Fs, & 24 W 5 X 0 L 39 49 2o 8 3L b 1)
PCDD/Fs ¥ i W) 4 3 5 T HAb X 3% *°' . PCDD/Fs
TR J2 51 A A 9 B TR AE L3R S

%5 PCDD/Fs fEREMEMENBRE"

G0 {/EISOE 3 WV FIRIE A

2004 i vE (A2) 00 0,005 ~0.109  0.026 ngTEQ/g *
2004 BEFL(AZ) M 0.0004 ~0.01  0.005 5 ngTEQ/g”

2004 ity gty (38 0.421 ~5.696 ng/g”

2004  HE( &) 0.011 ~0.182 ng/g*

2004 2439 0.002 ~0.018 ng/g* "

2005 i gy (42 0.14 ~1.64 0.67 ngTEQ/g* ™ *
1998—2004  yT K7 0.006 ~1.563 ng/g”*

2012 2443 8.865 ~24.964 12.397 pg/g” " "

2012 (43 0.49 ~1.442  0.771 pg/g***
O MEENRE; " " RREE; """ URTE,

1995 1 2004 4% il 22 151 U FL4 i PCDD/Fs
V5 YA Ol 1) A A5 R R TR i PCDD/Fs
WREAE 10 AR PN R B I, 3K 75 25 1 X 0 S B Al A
2y B ST, A W W A Rt KRR R T k. A I
5 AE 2016 AF (I A b B, T E 45 R 2 KRR
it PCDD/Fs Mk BE ¥ AR T th PR R
U, DA R 2 45 2R TR R 05 o X R AR AR R
F PCDD/Fs 5 {5 3¢ X, A= Wy R0 ik AT 1E
112 b e 28 S A N AR T I i R XU o 7E 3
R A v AT 11 R L 3 T 3 B O DX AR R
H A TS ek BN R R A L X
S i, XA 28 SR 1L W B A ™ Y X, R T R
JCE B TP X, TSR B B A 2 ) A R RN ER VS G T
b A5 AT 7R R Sk B R Rk 2> T PCDD/Fs ()
Hejik (0 By F PCDD/Fs fE A5G hal LIK ISR 81, 4
JEAThER T B S A MBS B S A Ty ok i
A7 4 B LA Bk v 76 AR S KUK . PCDD/Fs 7 1 2 1)
() IR AF DL 2% 6,

% 6 PCDD/Fs ZEREHMME"

AR LIRS ES e -k LR DA
1995 Ry es) 130 ~ 891 274 peTEQ/¢g*
2004 Ik 13 36 ~345 191 pe/L
2004 yif o) 0.7 ~11 4.5 peTEQ/g*
2004 PR 15.4 ~38.9 peTEQ/¢g*
2016 Ik 144 F A

2016  yAH 0.079 9 ~3.449 ng/g*

O RETE,

2.3 S RBRLE ZBEHRR
FLA R A2 P R W 22 G B K (PCBs) il 2 18
R ik ( PBDEs ) J& H 3% )72 B9 Tolk % 5], PCBs
AT FHAE i ¥ I R0 48 2% 3, 1 PBDEs W] J2& % UL (%) BH
A7, PCBs Ml PBDEs Xf A 2% 11 4 58 & 40 JHFAIE
IR MAERG A, B A 85 0 B
B R A R APEA HLTS ) — #F, PCBs Al
PBDEs £ 5 14 1k 2% 1 J5 filf H ¥k LA ik % A, 1 i 7%
PR AR AR H AT LB & 7E B Y4 b 2 BE
Yang %57 1E 1998—2004 4 1] %} 37 K2 # () K
LUK AT T 4, & 8 PCBs I PBDEs {7 7F F {1
J T S RIE B I 9 Ak DA S K ki rpr, He v PCBs Jiit
43Kk 60 ~ 1 890 ng/g, 1fii PBDEs f i 5 4> $i
5.32 ~72.76 ng/g; Wei 45 F 2014 415 %= 1 Jiz
K A2 )Z DU vh 43 SR I 21 e B4 1. 13 ng/L
_ 39 —
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FI11.16 ng/g ) PCBs,PBDEs |24 0. 66 ng/L i
3.82 ng/g. 1 PCDD/Fs (1% 2L, PCBs 75 4L 7k
Y- Bifi 5 B 1) 7 RS 28 3 B AT, 2018 41 1 AF 5T 45
W, DU H PCBs Ik MR EE & TR T 1/4,
PCBs 1 PBDEs 7£ 7 {ldl &2 1§ Ui £ 4 v vk BE 2o A Jé
BT ARE e 35 PCBs 76 AR I J 38 b ) e B 4 v
ifii PBDEs ) 5 i) 11 7% 0] ¢ % %% %% ', PCBs A
PBDEs 7¢Il Ji2 i () A7 L3 7 FE 8,

%7 PCBs ERENHRE"

A WHoE x4 WL PEIREE B

1998—2004  yT.JiK 7 60 ~ 1 890 ng/g*
2012 -07 4021 153.896 ~335.483 237.764 pg/g**
2012 - 11 B 52,171 ~408.696  119.711 pg/g**
2014 sk 34 0.5~2.84 1.13 ng/L
2014 kAL /I 7.47 ~18.69 11.16  ng/g**
2015 12147 4.29 ~326 ng/g”
2016 gk L4 0.077 ~10.321 ng/L
2016 PB4 0.122 6 ~4.453 8 ng/g*

O fUEIEE; " RETE,

%8 PBDEs ZEiREMKBE"

A LIEDSOE R IR AL

1998—2004  yr iK' 5.32~72.76 ng/g*
2012 kS 64.834 ~164.86  106.513 pg/g*
2012 a2k 61.872~177.108  86.837 pg/g**
2014 Ak 3 0.06 ~2.03 0.66 ng/L
2014 iRy’ 2.7~5.23 3.82  ng/g”"

O fUERIEE; " RETE.

MOV LE AR 25 KB 7 45 Sk 2014 4F 4 R
JE W TR R Yy PCBs Al PBDEs ¥5 4t g 2 25 R
P FEARAK o BRI, 3K 2 Fis Y4 i Ay B
PELE MR T 2 T T R A B . 38 05 5
2 USSR 2 10 6 Fh £ 6 L 2P g PCBs HEAT G
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