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%ﬁiﬁﬁﬁﬁ#m*ﬁ@fé 1RO R TR X A A SRR VR 22 A SRIZUTRR AL Y 17 Fh S (polychlorinated dibenzo-p-dioxins/
polychlorinated dibenzofurans, PCDD/Fs)f#) &t A7 kil , F) P AR 5GP 2347 A 32 il 43 3 A i HEWT PCDD/Fs W RERYTS YLk I8, 342
FHERE 25 T AT S XU PEA . 2555361, 17 Ff PCDD/Fs 7048 @44 I AR EE Z TURRY) P AAE 1 MR ¥R T, ¥ PCDD/
Fs &yl 58.7 ~3 980x107° ng-g™'(T-Fif), FIMRE R 1 169%x107° ng- g™ (T-Fi ), Ve & i 15 X 3o = 2L 4R h ZE 4w N TH 1)
Vo] YT 10 R DT 4 ) S BRI R, 16 F PCDD/Fs = &tk e 22 A2 23 P 5 /N i/ VAR 8 9 % 0 (octachlorodibenzo-p-
dioxin, OCDD), ¥/ Hr4h R 28 , A E2 48 I R 1B 26 R DB vh ) W v R R SR MR T e B 08 28 38 HE AN AE 1 43 3%
BERE . ARG PEAL 45 R R 22 A S Y3 24 5 (toxic equivalents, TEQ)MJAL F B XU /K -,
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Abstract; Since the official issuance and implementation of the Action Plan for the Treatment of New Pollutants,
monitoring of new pollutants has become a new hotspot in the field of ecological environment. In this study, iso-
tope dilution high-resolution gas chromatography-high-resolution mass spectrometry (IRG-HRMS) was used to de-
tect 17 dioxins (polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans, PCDD/Fs) in 22 surface sediment
samples from nearshore waters of Fujian Province, correlation analysis and principal component analysis (PCA)

were used to infer the possible sources of PCDD/Fs, and toxicity equivalence factors were applied for ecological
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risk assessment. The results show that only one congener of the 17 PCDD/Fs was not detected in the surface sedi-

ments of nearshore waters in Fujian Province, and the concentration of Y PCDD/Fs ranged from 58.7 to 3 980x

10~ ng-g™' dw (dry weight), with an average concentration of 1 169x10~° ng-g™' dw. The areas with high levels

of PCDD/Fs were mainly concentrated in the waters near the Minjiang Estuary in Fuzhou City and Xiamen Bay in

Xiamen City. The most abundant congener among the 16 PCDD/Fs detected was the less toxic octachlorodibenzo-

p-dioxin (OCDD). The results of the source analyses indicated that PCDD/Fs in the surface sediments may mainly

originate from hazardous and domestic waste incinerations and traffic emissions. The results of the ecological risk

assessment showed that toxic equivalents (TEQ) at the 22 sampling sites are all at a low risk level.

Keywords: dioxins; marine sediments; pollution characteristics; source analysis; ecological risk assessment

LA I YL (polychlorinated dibenzo-p-
dioxins, PCDDs) . £ &1 2 3 B i (polychlorinated
dibenzofurans, PCDFs) Fl H: - 1 £ 54 15 2K (coplanar-
PCBs)Sifk hy W&k &4, i Ak - E 2 (dioxins),
PR TS YY), RERE TR TR ZHCA L
VR, R AR B TEAE IR N R R | 5 T R AE kL )
FRAVIREY, T AR RE ) K f AR FE T
TRESER > F LR N R PR A B )
WESLARME [ SRR MR B, PCDD/Fs (9 A T &
Tz e NG SN Tl Akt 72 b ad & =4, BA 5
W B BORAE R R, R S AR TS
BURALE A P, R RN, 2,3,7,8-E — 2K
FXF —WE ¥ (2,3, 7, 8-tetrachlorodibenzo-para-dioxin,
TCDD) &g PRI i T HAW[F R Y, e 4 1k & By
By R R I B Z —, IR o — B
Y, HAET, SRR LA RAPRY W+
SR DR Z R IR A B gk s OF HAE
— 2 LA ) b XY KPR A 36
52 Tolb s G i i) 1 AR ) v B KSR B T
17 ~33 pg-g~' (WA WHO-TEQ Fiftit)® | 3K IR
BT RN 7R 55 B - B 3 e XS IR & 1 ke
Je B B IR g ISR 3 A E) T 21.0 pg-
g ' Fl 14.5 pg-g ' (UL WHO-TEQ i)™, 4k,
2 BR T3 BT AR 0 S 56 25 AR SR B Ry 7™, B R ER
B b ZRESE SRR XD MR DU R
15 Y ITE IR IR G TP 7% S AL AN Ak 1Y 23
22— JOHR i TR A v R S e ) e T e AR
KB YR A, SR, HRT U T
TR TS G 1 09 5 G SORATS THT I < IS EOR I 1
DA [ XE RS, oF T VR AR ) v Y I e B
A FSET T DURRIAE i rh R A i — AR
1%, o2 XT L A7 4 ORI Tk 4 AE T AL L, H A
X T ZRESE TR AL S 0 SR IO X F E AR

HE % (Soxhlet extraction, SE) AN H %5 71 £ B 1=
(pressurized liquid extraction, PLE), LR Ay it ik 15 7]
# H (accelerated solvent extraction, ASE)!'"! {¥ &% 46
I 3= 2 {ofF Y () 47 28 70 g v 2 B SO G/ v 0 L
PESEAT N GUR Rk i R L 1 22
W5 Y AR by ) & AR 3 i, HAE DR R v e
ROHTEFRZRRY | B mBdE woR 7RO
Py BB B R T AR A G, E— S S
Hiy D5 A3 PG 2%.(0.28 ~2.7 pg TEQ-g™', AT i
1) JbiEF0.6 ~2.8 pg TEQ-g™", LT Fifitit) W ¥E
FHRAW AR ~8 pg TEQ-g™', LI T i)
FHHEO07 ~28 pg TEQ-g™', LA T HEit), My
FEPEARARDS e Tl AR 3 A v 0 Tk L X, Y
TURRA) rp W () R 5, 491 A8 R ST 2 A A -
HECE R E=MINAL 7/ B R A W 53 B0 X 0 | A
IR ) A v M B R 380 000 pg TEQ-g ™' (LA T
T AEARE R A, WG e R
Roi, D2 T AEdb AR X 13 T 10T (0.75 pg TEQ -
g DA™ HrRHES (122 pg TEQ-g ', AT
A RIS FOR L RER (19 pg TEQ-g™", ATt
IO A — e Bt FREILARE S
MDY h I gemg M 011 ~0.80 pg TEQ:-
g (AT BT , FHEHLIX R 6.1 pg TEQ-g ™' (WA T
)R AT A LR o 011 ~1.01
pg TEQ-g (A THTiih™!, bk, B AR5 BoR, 3
FE I P T e M S P W 1) R BRI
ARG TF 2021 45 4 A4 AT T U R ) R
S R Y B R T ) G O s N A R Y LN S [ B N
R N AEB 6 AT b g T Ol R T G 22 N
WSS R SE VLR AL i, I 22 17 FF PCDD/Fs 1Y
Sk 34T 17 B PCDD/Fs B4 B 70 A B 4L, I
Xof HHAT SRR T B A 25 B VA SRR 4 T 1
AR AT e U S0 R DL AR Y RS A T Yk
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1 # #1575 % (Materials and methods)
1.1 FRARAE

WS T 2021 45 AR 248 I 5 1 Sl 4 HR O Bl
FNFE AR U TR T B 1T SN T R T
e TR T S T 4 BIAR 1 4 AN (F1 F2 \F4 F5) .3 4
(F3 .F8 .F9) 4 /|N(F6 .F7 F14 F18) 2 (F15 .F22) 4
ANF10 . F11  F13 (F17)F1 5 A~ (F12 ,F16 ,F19 . F20 ,
F21), 331 22 AWl 47, A4 Wl s R4 1 4
FEVURIARE S 22 AN WEI 5 A0 35 Sk 88 e R ok
12 5 §L(22.2 km) AL 380 A7, R AT 2R
RAE 0 ~20 om RZI SN FRIZ VIR, 2 A 250
mL AR IR, BRI AF Kz A4 O
PEWSIN L IE Y (GB 17378—2007 ) 25 47 i B 3K 147,
LARWE I A5 57 43 A i 0 DL T 1,
1.2 BESHr

UURRIRE S 1 e R - SR W I B AR BT )
(HI/T 166—2004) S (it 7 Wi i AR5 ) (GB 17378.5—
2007)FE4T KA RIS B i A3, R KR, Z )R
S EIEMPURY) —BEI I [R7 25 B¢
1= S - = A FE R ) (HT 77.4—2008)
TTATALBEFIINZE . B 10 g 0/ dF kR S imA 0.5 ~
2.0 ng FEEUNFRE M 2 mol - L™ #h Mg v 4T Ab B | £
i A B A — S R e A TR TR AR R T, R R Ak
PRI FE R T4 T8 5 LA 2R RV R IR 24 h,
AR IR AR BT I 70 B oA OE et I A T,
“C—B B AR Tl BEZE R 4 I
A 04 ~2.0 ng “C ARic AHERE ARG DU,

SIHTAES R FH 15 43 B SOR 0335/ 5 o FE ROR 4
S FH AL (Agilent 7890N GC/Waters Autospec
Premier), @it % DB-5(0.25 mmx0.25 pumX 60
m), %A TR AT W E 150 C, fREF 2
min, A 30 °C -min~' F+ % 230 °C, LA 5 C -min~' J+
%235 C, 5L 4 C -min™ IR TFE 330 C, i
52 min, FEAE DR /280 °C, 2R HE K 1.0 mL-
min”'  HEFER 1 L, RO, o B B A%
. B AE 35 eV, M HL K 7 500 ~8 000 V, B TR
IE 280 °C, 43 #E34ET 10 000,

TERA R A R 0.075 ~1.2 ng kg
BRZS A R E S AT R R IR, P C AR
IECR A 33% ~ 127% , 25 AR SE 50 o H AR ik &
YIRS R 96% ~ 113% , FFA bRifE 7 e 19 4

1.3 A TS 7k

K B T A= 2H 21 (World Health Organization,
WHO) &I P 24 12 K - (toxic equivalency factor,
TEF) PEAG 26 2 DU oh — W% 4 2 25 XU, B 3
PCDD/Fs ik #1 5 2,3,7,8-TCDD # P A LT 15
(ILL{E, LA TEF 1E R R4, 2 LURE il 5 PCDDs
5 PCDFs FL{A (1 9 B B A5 21 i Fh B A i s M 2
(toxic equivalents, TEQ), TiFE s B FE MBS T % FE
an T4 K 4 PCDD/Fs (1 TEQ VAL,

2 ZR54#(Results and analysis)
2.1 EHEKFK

FAE R RZUORAE S b 17 Fi PCDD/Fs 1%
JEREBLILE 1, WEigh F R, 4w 48 3T R g
ZEUUB Wt 17 Fi PCDD/Fs A 16 Fld i AU
1,2,3,7,8,9-HXCDF A @4 1, ¥ PCDD/Fs 5 2y [
4587 ~3980x107° ng-g ' (T &), FHIE M 1 169
X107 ng-g (T i), HH X PCDD/Fs B ik
S BRAEAE N T 0 F1O WE I A 7, R 2 ok 3980
107 ng-g”' (T /i) ; OCDD 74 44 3T 5 V3 I T AR
Y i B K IR AR N T 9 F1O Wl i o7, vk
JE4 3 900x107 ng-g”' (T Fikt); OCDF 7r4 & 44 i
TR BURR I 0 B it e R BRAE SR M T 7Y Fo M
AT W E N 34x107° ng- g (T H);1,2,3,4,6,7,
8-HpCDD £ f #4437 1 3k U R () 5 i e KB
SRS TR F3 SIS AL VS 99% 107 ng -
g (TR, 52 AiaE fE iR Y o 28 E Y
WYy B (4 463.1 ~43 086.5%107° ng-g ' (T B &))HH
PEBY ARBIEGY TR A T B R E TR h
e m AT A

M AR I R 2 TR h PCDD/Fs 434
FRIEANIE 2 FoR , i 48 3 5 i 3 R 2 TR
Y PCDD/Fs ‘£ BLE & M 2s [ 22 5k, Bk A, E
I T AR M T I R i R 2 UUER Y X PCDD/Fs ik
JE A T HA IR T )2 U X PCDD/Fs ¥R 1,
AT 5 A5 A VA B A i T R v, Hod, X PCDDY/
Fs f5 2 (A H BUAEAR N T A9 F1O Wl s A7, % s 2 7
TR YT BRI VR, JFL R VA Sk A AR 5 — KK
R ARV E =W R TR AR N T AR
TURBA R B AT TS K TR K ARl FE
M5 K FHer Tl Az 77 45 R Al e S 580 X PCDD/
Fs 3 @ 1 J5 R 22 — B2 3 PCDD/Fs R {445 v X 45,
SR TR T ST A S 3, e L VR S T
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®1 FREHELEBHRERRYP PCDD/Fs iKE
Table 1 PCDD/Fs concentration in surface sediments in coastal waters of Fujian Province
WG FH{E o
TREGE /(%107 ng-g ' (FF#)) /(x107 ng-g” (T i) A(x107° ng-g ' (T i) K 4 %R/%
PCDD/Fs Concentration range Average value Median Detectable rate/%
(107 ng-g™'(dw)) [(x107 ng-g™!(dw)) (107 ng-g~'(dw))
23,7,8-TCDF ND ~0.8 04 04 81.8
1,2,3,7,8-PeCDF ND~13 0.6 0.6 682
2,3.4,78-PeCDF ND~15 0.6 05 72.7
1,2,34,7,8-HXCDF ND~26 09 08 682
1,2,3,6,7,8-HxCDF ND ~2.1 08 07 63.6
2.3,4,6,7,8-HxCDF ND ~23 09 0.6 682
1,2,3,7.8,9-HxCDF ND 0 ND 0
1,2,3,4,6,7,8-HpCDF ND ~8.7 40 3.1 95.5
1,2,3,4,7.8,9-HpCDF ND~13 05 ND 318
OCDF 1~34 7 55 100
2,3,7,8-TCDD ND ~03 0.06 ND 45
1,2,3,7.8-PeCDD ND ~1 ND ND 45
1,2,3,4,7,8-HxCDD ND ~1.7 05 ND 182
123,6,7,8-HxCDD ND~22 ND ND 455
1,2,3,7,8,9-HxCDD ND ~42 13 1.0 773
1,2,3,4,6,7,8-HpCDD 32~99 29 225 100
OCDD 31 ~3 900 1121 710 100

PCDFs+PCDDs 58.7~3 980 1169 7475 -

fEa A T R R A R AR S DU 16 R
PCDD/Fs {4 FE FA XS 40 & = 3 iR, 4%
KAV P &R R L 002 OCDD, A% [ 40 &

119°E 120°E 121°E
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HVEH R 54.4% ~98.0% , 345 L 92.6% ; H k&
1234,6,78-HpCDD, A X} & 43 & & [l 1.4% ~
56% , T3 Lb 3.1 % 5 & i 50 — R DU A4 5 43 30l ok
OCDF #112,3,4,6,7,8-HpCDF , #H X} 1 43 & Y0 [l 43
W 0.1% ~10.5% F1 0 ~ 14.0% , 34 5 L2 51 K
14% F113% ,Eﬁﬁﬁ*’]%ﬂﬁﬁjﬁ%ﬁ]d% o VLR
AT RIS TORR Y vh B8 & 4 R 3ok A B
PEEZ/ NI OCDD, 3% — 2 i F*/R HEHEm L
SEI ) 3 rp T RERE A A RS SRR A
3 A[ LB, & S 2 E] PCDD/Fs f2H s e 5 A 2%
I, F18 S+ PCDD/Fs (K45 415
ERER BT 5 e A OCDD(544%),1.2,3.4,6,7,
8-HpCDF(14.0% )1 OCDF(10.5% )f¥ 5 it v T HiAfth
R X2 T FI8 g X PCDD/Fs 1Y% i i fIX,
FHXTEAIY OCDD i b T BOH A AL A AR X e
Wahn, A, F16 F19 #1 F21 H* OCDD #11,2,3.4.,6,7,
8-HpCDF WX A 43 A m , i FiX 3 A
Y. PCDD/Fs 1% it £ Wk FE AR A, LKL 5 F18 s v AH
B, PR 156H] OCDD & P i £ 48 3 17 1 S TR )
o PCDD/Fs ¥ & FIZH A B ik

2.3 RIS

Spearman AHICHE S BT 25 R R B, A 8 I R 1
WU R R = 1Y 14 A PCDD/Fs [a) 775
FAKANE(r>0.8, P<0.01)f4 :1,2,3,7,8-PeCDF 55 2,
34.,7,8-PeCDF . 1,2,3,4,7,8,9-HpCDF 5 2,3,4,6,7,8-
HxCDF 2.34,7,8-PeCDF 5 23.4,6,7,8-HxCDF 1,23,
4,78-HxCDF 5 1,2,3,6,7,8-HXCDF .1,2.3,4,7,8-HxCDF
5 1234,789-HpCDF \1,23,6,7.8-HxCDF 523 4.6,
78-HxCDF .123,6,78-HxCDF 5 1234,6,7.8-HpCDF
2346,18-HXCDF 5 1234,7,8,9-HpCDF .1,2,3,6,7.8-
HxCDD 5 123,7,8,9-HxCDD .1,2.3,6,7,8-HxCDD 5
1,2,3,4,6,7,8-HpCDD, 1,2, 3,7, 8,9-HxCDD 5
1234,6,7,8-HpCDD .0OCDD 5 1,2,3,4,6,7,8-HpCDD

(& 4) X W) 5] e EATAH R AR
#h— 2 F 3 By v B % (PCA) X 14 Fif
PCDD/Fs #£47 43 #1 , Kaiser-Meyer-Olkin (KMO) =06,

BRI Z5 R P<0.01, %46 w] LI T PCA 7347,
SRR T 3 AN FERT, BIHREE T Z DT
86.0% , £5 L 43 % A7 1Ly 22 BTk R WK 2 TR,
PC1 X B Z 5Tk N 48.1% ,1,2,3.4,7,8-HxCDF |

~ 10000f WA E[T 1 M : T ; Tl
) Zhangzhou Xiamen uanzhou ' Putian Fuzhou \ Ningde
20 € | |
o : ! | [ ocpp
%a 1000 | ‘ | i |
%05'3 ! ! ! ' ' B 1.2.3.4,6,7,8-HpCDD
< \>§/ ] ] ] 1 ]
=5 100 | | | I 1.23,7.89-HxCDD
— 1 1 1
- 5 ' ' ' ' '
g% ! ! B ! ! B 1236,7,8-HxCDD
Q 1 1 1 1 1
g g 10 : : = : . . B 1.23.4.7,8HxCDD
58 ' . K"l B o= |
8« - | NN : = u B 1.253.7.8-P<CDD
8 a 1 ' 1 . : ' || 1
| |
“ 8 | ' B 2.3.7.8-TCDD
n“ 1 1 1 1 1
A '
160 FI F2 F4 F5  F3 F8 F9  F6 F7FI4FI8 FI5F22  FIOFIIFI3F17  FI2FI6F19F20F21 M ocor
E | E E E B 1.23.4,7,89-HpCDF
1 1 1 1 1
: | | | | 1,2,3,4,6,7,8-HpCDF
1 1 1 1 1
1 1 1 1
10 : : : : B 23.4.6.7.8-HxCDF
S | | | | |
2y 3 ) ! ! ! ! B 1.23.6,7,8-HXxCDF
o |
I= 2 ! ! ! ! ! :
a1 8 ' ' ' ' ' M 1.2,3.4,7,8-HxCDF
/j? 5 6 ' ' : ' '
o= : : . : : 2.3,4,7,8-PeCDE
= £ | | | | |
=E 4 | | ' | |
Z= X X | X ' I 1.2.3,7,8-PeCDF
[}
m 1 1 1 1 1
2 - 2,3,7,8-TCDF
Fl F2 F4 F5  F3 FS F9 F6 F7 F14F18 FISF22  FIOFIIFI3F17 F12F16F19F20F21
RFE AL

Sampling sites

3 EXR#E =L PCDD/Fs ARER
Fig. 3 PCDD/Fs composition at each sampling point
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1,2, 3, 6, 7, 8-HxCDF | 2, 3, 4, 6, 7, 8-HxCDF Al
1234,789-HpCDF %} PC1 E. A % &5 i A 7 34
SEAAHICHE T , X JLFL B W 18] 0 A7 A6 55058 1) 4
Kol T 1,2,3,4,7,8,9-HpCDF 2 B 97 1 Wy 4% 5 I HE
AR RAE AP, R AT DL HEBRE, PCL AR R (K2 G
JEAEREIR . PC2 X 2R BTHR N 29.9% , 7F PC2
T EAB ST EAT B R 1,2,3,4,7,8-HXxCDD
12.3,6,7,8-HxCDD . 1,2,3,7,8,9-HxCDD . 1,2,3,4.,6,7,8-
HpCDD A1 OCDD,, H:#, OCDD A JE44 5 4 4k
RHERCAE S 2H 432 1,2,3,4,6,7,8-HpCDD M| 234 1%
A e PCDD ) i S AR AR R AR ) T B Hh
K4 RS SR E) OCDD 7EUURRY iR BIE L, 45
BriX 2 P AR TR A iR 1 i RS R AR
ATLLKE PC2 i R A8 @ HER IR . PC3 X A J7 25/ 5T
RN 7.95% , HA Bm R 2 i it HA oC-
DF, OCDF J&:4: 7if ki 3 % b U5 HE i 1 5 /- 1k &
PP TR HE T PC3 AR R (SR AE 1 B R IR
A ST R VA SR A S E /E PCT (PC2 il PC3
RSN S B, FE PCL _EASo0 55 ) s o
N F TR F19 F21 F16 LIKAL TR F16 547,
PC1 AR R HE BT, Rk, 13 i 457 T 5657 51
FE PR BRI S e R IR K, T T 1 F3
HFO S : AT RN F6 AL KA TN Y F10
JUNITE PC2 I HA B R A4y, 1 B 3 2 4547 27 3]
S HERBOR AR T Ry i 2[RI, F6 s (v 7E PC3
A HAA B 1A 43, 16 B AR T 7 3 B e R T

ALY Y PCDD/Fs L A 4598 520
2.4 BB AL

H4E PCDD/Fs ¥ BEAH L , 4% 8 2022 47 10 H
WHO i 1Al i) ZRE % 24k & ¥ TEF #1711
PN e 48 O RV B [l SPCDD/Fs (1 TEQ 4
16~10.5 pg TEQ-g ' (T /i i), FHME N 3.7 pg
TEQ-g (T it , e KAE H U AE [ 1] v Vg 1k F3 1
D R 57, BT 0 2 KA W g 3 2% P AL 1H 21.5 pg
TEQ-g ', 5 KF| 2023 4F % Aii 1) I 1 DL AL
Yrrp ZRESRAL A W XU A R FS 515 70 pg TEQ-
g (P ) VM L, 4 4 30 2 1 R T B v
b T BAR A KU K-, % SPCDD/Fs TEQ T ik
AT 3 WY OCDD . 1,2,3,4,6,7,8-HpCDD #1 1,23,
7,8-PeCDD , F AR [F] R Y 0T S Bk A9 DT B TR
FEAIBR TR | B B 15 Y % SPCDD/Fs
TEQ WX (ARXS Y . {HH T PCDD/Fs HAEY)
RN, T LA A A 4 3 U B A AR
B ANZE M, BEARAE AL X PCDD/Fs 8 M Y i
YA 6 iR,

3 112 (Discussion)

(DA I i R 2 DO Lk 16 F
TENE AL EN 587 ~3 980%107° ng- g (TR
), FHHE R 1 169%x107° ng-g™' (T &), WYL
LRI I DA RS 30 vl 38 oy e 58l v DX 88, A LL T
H AR T R TR IR 2 TR h I EE B Ik

x2 REREWH PCDD/Fs B FE FH 75K
Table 2 Factor load matrix of PCDD/Fs in surface sediments

27 WA 1 4y 2 53
Compound Component 1 Component 2 Component 3
23,78-TCDF 0.632 0449 -0.321
1,2,3,7,8-PeCDF 0.824 0354 -0.169
234,78-PeCDF 0.897 0.131 -0229
1,2,34,7,8-HxCDF 0.949 0.171 0.01
12,3,6,7,8-HxCDF 0.964 0.074 0.104
2,34,6,7,8-HxCDF 0.959 0.016 -0.061
1234,6,78-HpCDF 0.878 0.199 0362
1,2,34,7,8,9-HpCDF 0901 0.037 0.011
OCDF 0.205 0317 0.857
1234,7,8-HxCDD -0.131 0.805 -0.148
1,2,3,6,7,8-HxCDD -0272 0.898 -0.114
1,2,3,7,8,9-HxCDD -0212 0934 0.021
1234,6,78-HpCDD -0.361 0.894 -0.002
OCDD -0.466 0.739 0.116
BT R 48.1% 29.9% 795%

Contribution rate of total variance
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2,3,7,8-TCDF . . . ‘ . . . . 038 033 0.6 020 -0.0049 087 !
1,2,3,7,8-PeCDF . . . . . . . . @ o021 o016 011 014 B 0.8
2,3,4,7,8-PeCDF ‘ . . . . . . . 037 0062 -019 0090 0B+ @B 06
1,2,3,4,7,8-HxCDF ‘ . . . ‘ . . . @0 012 -0.040 0.036 -030 -.&
1,2,3,6,7,8-HxCDF . . . . . . ‘ . . 0,097 -0.091 -0.047 033 @B 04
2,3,4,6,7,8-HxCDF | @ . . ‘ . . . . @B 0087 23 000 @ @ 0.2
1,2,3,4,6,7,8-HpCDF ' . . . . . . . . 0.034 -0.029 0.0034 —018 0228 0
1,2,3,4,7,8,9-HpCDF . . . . . . . ‘ 045 -017 -023 -0.11 .13’6
OCDF |3 @ v @& @ . o5 0.0093 -0.066 ~0.030 ~0.067 ~0.042 -0.2
1,2,3,4,7,8-HXxCDD | 033 021 -0.062 0.12 -0.097 ~0.087 0.034 —0:17 0.0093 . . ‘ @ 0z _04
1,2,3,6,7,8-HXCDD | 0.16 0.16 -0.19 -0.040 -0.091 -0:23 -0.029 -0:23 -0.066 . . . ‘ @5
1,2,3,7,8,9-HXCDD | 020 011 -0.090 0.036 -0.047 -019 0.0034 ~0.11 ~0.030 (86 . ‘ . 055 -0.6
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