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Abstract: This study examined concentrations of short-chain chlorinated paraffins (SCCPs) in seawater and

marine organisms from the coastal waters north of Yantai. SCCPs are a class of persistent organic pollutants
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that are widely used as flame retardants, plasticizers, lubricants, coolants, metalworking cutting fluids, and
sealants. Because of their persistence in aquatic environments and their capacity for bioaccumulation and
biomagnification, SCCPs pose ecological risks.The amounts of ZSCCPs in seawater and organisms varied from
58.0 to 610.5 ng/L and 10.2 to 219.0 ng/g wet weight, respectively. The SCCPs carbon-chlorine homologues
Cyo.11 and Cyy_13 (Cls;) were the most prevalent in the seawater and organism, respectively.Further analysis
reveals that SCCPs in coastal waters north of Yantai are primarily influenced by a combination of industrial
production, human activities, riverine inputs, and ocean current variations. SCCPs concentrations in marine
organisms correlate closely with their life habits and regional pollution levels. The distribution patterns of
carbon and chlorine homologues of SCCPs in seawater and marine organisms are mainly affected by the
physicochemical properties of SCCPs, industrial production, environmental fate changes, and the organisms
capacity to absorb, store, and metabolize pollutants. The bioaccumulation factor (BAF) values for SCCPs in

organisms from northern coastal waters of Yantai ranged from 2.21 to 2.70, with variations attributed to feeding

%45 K

preferences, habitat, and trophic level.

Key words: short-chain chlorinated paraffins; contamination status; bioaccumulation; biomagnification
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Tab.l Concentration of short chain chlorinated paraffin in biological samples from the northern coastal areas of Yantai

B Ho SCCPs& fit/ng-g ' 1w SCCPs&fitmgg ' dw SCCPs & fit/ng-g ' ww log BAF/L-kg ' ww

4 £ 4 3779.5+2653.3 563.8+395.8 130.8+91.8 2.70
TeIAIRETT 4 4166.9+2614.5 530.3+£332.8 116.7+73.2 2.65
g 11 2 2276.8+332.9 353.3+51.7 102.5+15.0 2.59
LYY 6 7178.4+4740.2 508.6+335.9 97.6 £64.5 2.57
) W 2 20230+580.3 526.7+147.5 90.6+59.3 2.54
/v £ 4 1537.9+621.9 402.1+162.6 87.3£21.8 2.52
K7k A 4 2448.0+648.4 401.5+106.3 85.4+16.8 2.51
Pay | 2 10193.8+70.6 368.942.6 78.0+0.5 2.47
BT 8 3733.7+£1647.1 248.9+109.8 74.7+32.9 2.45
g fiff 3 10095.4+795.5 559.8+128.4 72.4+15.5 2.44

4

2

3

2

7

7

4

6

7

fipfh 777.4+333.7 197.3£62.3 70.7 £26.4 2.43

g ta 2724.0+85.6 272.0+20.4 68.1+15.7 2.41
BT ARUF 4709.7+3340.0 266.2+188.8 61.2+43.4 237
750 4312.5£1025.2 250.0+59.4 58.7+13.9 2.35
Sl 18482.1+£7312.9 320.1£126.7 5544219 232

JEE TUER 3884.7+2555.7 259.0+170.4 54.4+35.8 2.31
INLF R 5673.5+2009.9 226.9+80.4 454 +16.1 2.24
24 I, 6514.3+4419.6 286.2+161.0 42.8+24.1 221
KA A 2660.6+889.3 191.6+64.0 42.6+10.7 221
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HEHEE 40 T ) Log BAF SV MIE T+ 4,

H [ 7 L RIS et (2.46 ~ 3.45)1 R i
KM (6.0 ~ 6.6)"7, FWIZIX A 5 R G454
R X5 Yok 25 R A Y e W . A
Yy e B R AECEUR, R TS G4 THRURAKF
232 SCCPs f£ &£ Ak A g &£ Y 2 KAE

AW IAT T SCCPs FE#B /A= A K H 3=
B Z 8] B AW ORVE T . SCCPs #4941k
K (BMF) R Weis5 Qe ¥ i & Wy ik 8 R ufe
18 LA, RIMCAE B 340 2 5 0 B RN, ¢
S SR A B RS ) P 24 i b v A R
He (BMF > 1 W) ™ FEABR T8 K4
BXAET, HoHEBR B BMF KT 113
S BN, A R G (LR R S RN
128 B ) A TR B [0 B IR R R
(Metapenaeopsis dalei)] i) SCCPs " ¥ it K # 4L
h 3.56; 1T I% 2 02 A A (R JIE AT FR 52 28 AN
/N B S ) A X F /N AT 8 ( Eupleurogrammus
muticus) WA W) TR RN 2.45, X 45 L7
7R SCCPs 7E X S6pF E B X R Pl e A 4=
Yrmg K kase, 5o h, J8 TR 5 gl 4 5 3 IS
ARERZ B LE RO R K00 1.08, AU = T 1, i
KA R A B & o T b 2 i A2 i
(Scomberomorus niphonius) 5 HA il & g 2
[B] ) BMF 2y 0.84, % W] 1% & 37 15 18 A8
SCCPs T 7ELE YR BRI .

2 LRk, SCCPs TEH & I i B B Wy i v
MG B AFTE YRR S, FETR A B IR R R b R
HAE RO T 1, X — & BT TR AR
T 2R P A RE R A R — B, AP R
VAl SCCPs TEIZ & W) B b 1 A% i f it
T B R . B R g R R
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Yy R v s, B R AR B W AT AT ik — 2

5E
3 it

(DARWFFEI A 100G AL TR K FAE )
PR SCCPs FAFAEFI oAl o 45 28 A B T 7K A
A W R b ZSCCPs ¥ B2 1Y 2% 4k Y [ 20 5

58.0 ~610.5 ng/L 1 10.2 ~ 219.0 ng/g ww. SCCPs
AR 3 A MR RGE  E R PP ER TS YL R
W9 PR B P A AR N 5 1 R Y #5; ©SCCPs 22
S B X375 YK P A b 22 S 0 5 W K A AR
PIURIN SCCPs 15 QLR B i E 2R

(2) M 5 b0 3 v VA S8V 7K R AR P Ak
Cio.11 A1 Cy13(Clsy) 52 SCCPs 1Y EE [/ R W
Vg 7K RN AR W A SCCPs filk . 54 1R 22 9 14 43
it WA 22 5, BAKKE, A Wik
Cpp B Cp3 A1 R W 5 L Tl K, X Fh 25 5 Al g
5 SCCPs TEIEEA ot th (9 5 AT Ry DL S Ay at
15 Qe Ryl fE A AR RE 1A G

(3)SCCPs TEHH {5 A 3w i v 3 A= Py 1Ak i
AW B R RO BE (log BAF) 4T 2.21 ~ 2.70,
SRR 2 5, RUISEE IR GF . ARG BT
PEPERR R | AR | T B SRR R R 5
e ) o 1) 2 ) e AR BB U7, JF B SCCPs 7R 15 i
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