mERME: KF

SCIENTIA SINICA Chimica

ik FAMEBINSRYMRERET

20134 5 43% S 3H):255~264 @
www.scichina.com chem.scichina.com SCIENCE CHINA PRESS

S EAA I (SCCPS) M s BRBEAT A K

A U VR i S

KiEF", BT, BIR, BHAT, KA, T

@ hEBEERKEREBIITT, KE 116023
@ EFHFLEARBTI I A0, KIE 116023

® TEFRHERE R, JLET 100049

*IMIRAE, E-mail: chenjp@dicp.ac.cn

WCRE 1 H: 2012-12-03; $20 H #: 2012-12-31; MZ& Rk % H #: 2013-01-25

doi: 10.1360/032013-5

WE AR ERESCCP) AR AR, AAREFNTIHMET. FRFAL. £
WERMR—E N FE, EHRIIIN R TRAEANTG L0 G =R EAL)
B AB = C. REZ A A s & = fo i & 09 E K, EL Kk IR SCCPs By A& 7. L,

KA
A

Fe ARG R
AT

MFREHETT SCCPs ERE IS+ BT, FIEAIITEIRNESTFNLR | -y

AR ER ST EE. AXEEITFRT SCCPs M 7%, AEMLITAE. £
B OREAN . RO K E R SEIE T A, Bt SCCPs WEREAT A . A&

W ER I F RN #HAT T FHR.

1 5%

FALA U (CPs) A& — 20N T4 B W) BB IE A e J
SARITAEY, LB S N 10~38 MR T, SACHE
FEI A 30%~T0%(LUi R vHED). =R, BRERE
B0 0% I A A A A R RSN, R maEt
U R T L R B . — M B K R A
U5y ok =2 BREECE h 10~13 ANBR R T 1Rk R BE A
AU (SCCPs), 14~17 MR 716 by b % S A A s
(MCCPs), K &4k A7 i (LCCPs) (1) i 7Y B 55 K o

R AW A T

EHER
H BN

20~30 MR T, BT SR T H R B AN,
S WAL s, W ERAL R P R ZE AR OK, I
WAL R SR 1 TR

N [Fl 0 K 2 F G A 0 LA P 3 T LAl 43 Ay
SCCPs T HIE 4 & n T 4 in#f, MCCPs 3= %
FE =4 PVC RGBSR, LCCPs = HE
JiE MR RN 4 A R BRI . A AT R 2
Y ARAETRATI HE ARG, H R R a2 A
200 FpLL E.

R 408 W B 20 9% 25 b1 23 (UNECE) ¢ T35 A PR ML

SALF W VR E (pg/L) FRIKE(Pa) = F) H % (Pa m*/mol) logKoy
SCCPs 0.49~1260 2.8x107~0.066 0.34~14.67 5.06~8.12
MCCPs 0.029~14 1.7x1078~2.5 0.01~51.3 6.83~8.96
LCCPs 1.6x107°~0.086 6.3%x107°~7.9x1077 0.003~54.8 8.70~12.68




SRIFZESE: MRE R AW (SCCP) I M5 ik IAAT N S RONRE S Uik Fie

15 42 W) (POPs) [ i it A, SCCPs Ky H A7 1 fi 2§ B
BT ae ). BTk FEATERAEYE LR POPs
JE IR, Rk, R IL AR R (OO FREAMES
MLY5 G 1) e BF SR BE A2 (R iR (AL 42
77 B R 3 T ) IR PR B R ) 2B POPs B A 2 I
24238 T8 SCCPs 1E 4 POPs #II N (A Z1) HH1E A
B 5{ C U424, 2006 4 11 AfEH W LA IFIES
PR RR B POPs AT i3 2 ksl b, &
2Nk SCCPs £ (AZy) it D ¥ POPs fifiiZ
FrifE, JET 2007 FEAIE CAL) BHE E gl T AN
(ARG R A B ) £E POPs H BT BRI 3 £ 5
WL IR SCCPs & H 44 (ALY M AL
B i C #HATINE, HIFARRMRE . F k, AN
20 T4 90 4FEARHE, SCCPs il p 35 M . gz k.
WK R H A 21 A B ER A 0 2R e f T A P
1995 FLRP AR BFEAA R R SWET T
— TG (A AT A A SCCPs 1H ¥ € (5 95/1
5 E ). 2000 A R L[] AE A ) K OHE 425
2000/60/EC ‘5544 SCCPs 1|k 7K B AT 11 2
PG R R

B A A2 SR = A, AR 7 S
SR AR SR BT B 20 4D 50 SEAC R IR E T
A A A S, 1963 AR 7 EAY 1859 i, 1980
AEIRF] 1.8 J7ME, 2003 4E LA 15 JT M, Bk TSR
— KREAM A AWM, 2] 2007 4F, FlE &AL AT I
FEEA N 60 Jimit, ir 5 4, T E A A E PR T
X A AT I 7 SR K, R 1 S A e e AT
Ab T, HarE NS AR R 100 K,
FE i A CP-42. CP-52 fl CP-70, J4hAH CP-13.
CP-30. CP-40. CP-45. CP-55 1 CP-60 %%. 1L CP-52
FrEdN, A R A R 80% L ML H T
[ IR #f 251 SCCPs 277, I H i T84 &4k
U TR D R I A o e AL A R EE O 10~13
M IE A e ds, Pl 1) S A A I 7 it v 8 o0 A
SCCPs, JuHJ& CP-42 M1 CP-52. —H. SCCPs #:%41J
1E3X POPs #4355, 560 f5 N IR gl A 38 18] 119 U0 A s A2
FEATE, DRI R R 220 05 TE V. B Y E R S )
K SCCPs (1477 ML HI vl g 2 25 3 1) AR S PR 5
7R — 8 IR, FEA T R A, 1R ERATTH
RS A P o

256

2 phiik

SCCPs 2t R T b 3 IR [ A4 1) 7 57 40 14 By
AR E Y, TCIEAE T O AL Sl g 4 &
Rk, R A1R%Z SCCPs 14 T 7 L4 g 37 JF
K JEEAK. N HTxt GRSy, SCCPs 173K nl 732 T
b it 7 A BLS IR B A A A ) JSORE i o B, Tk
77 it SCCPs [/ 73 BT 43 4 S5 5 2 0 A Gl 5 = 20 #,
o T3 TR > R TP/, 0] IR 47 v 14
JE I HTAESEIF AR, O T W98 SCCPs [ B 47 it
WEE . EMER BRI RACE . NS
AEEVERLN, B B AED e SCCPs (119>
B R I O I B U R DA SRR B R 1 2y
A RN, BT B ™ O,

2.1 AEShETALE

Ff i SCCPs 1132 Y 75 v 55 HoAth 5 17 ZR i /K 1
AH AP PRI 2L, IR e ik sk, J
AR R E . WORACH . I 370 44 A HORIT [ AR A
AT IREE R AEMIRE S AR B, IRBUR T T
SCCPs, 1 & ILAAHEILEY), WAPLEK
2y Z AR (PCBs)SE THW) 5. T SCCPs 1 A%
Sl ORI S S o W/ Bl O s 2 d S0
SCCPs 1143 K ALl m i Bl ™ o TP, S m 4l SR
HERfPE. DR, 75 AR AE BRI 5 AT I VL
PR KT R 5 SCCPs 43 8. & F 134k 07 v
e BB 5 (B 1 (GPO) R Z T A B 1 v

A= R R AR R DORR R R R S A
A (GC) 7 HT i e e T4, "TELRA GPC
HEATBRIRERGR. % F T SCCPs 14k 11 GPC Akl
PN RIK LI = O HER IR Y), Teliwma4s —
SRR ek I Ot/ S RS AL O A,
K JH GPC 1] LASZHL SCCPs M1 4% 25 (1 23 25521 ip 5
KA 23 BT 07 V50 & SCCPs, #4525 (1 474
A4 CoHysCiv CioHisCio AT CioH 9Cry —Ff SCCPs
[ R B AU, DR I A v A A T D IR [
TR T4 ). Coelhan™ R HLTT LA GPC 43 55
SCCPs FIi A HLEA G, WS #AR%F. DDT.
B PHEE. AT TR, R GPC 1D 4L f i
PEHOR, 4R A R e i s AR, AR {5 1 IR ]
SZHL SCCPs FI #4835 1 58 4 43 1550,

FES T SCCPs 43 28 4l Ak 35 2l i A 2 0 ok



RERFE: (0 2013 4F H43 % H 3

SEIR, BT RO B AR LS o B R L R RI AL
B, Tomy Z5UOSR ] 90 % HLEE + 4l b iR A A W E
i SCCPs, B VI FIB M 15 58, 14 %1 SCCPs
LA HEAA YRI5 2, W PCBs. &K, DDT
TSGR fe Pe R o B R 2 (HARME B SR I R A B
SURIK BCF DL R 7 85 8 55, <Bfify SCCPs — it 4
WROETR K, DRAT b BRI — 2D 1 7 B 4k

TR MR AE LUK SCCPs 5 LM T34 42
B4 5. Coelhan 5T R, KHE/KEN 5% MR
FE4r B 4lifh & SCCPs £, Hp &t 848 %F . DDD
LR P 3R 25 o LAAE Rk JE M AE 5 SCCPs ik
E D o N I U L O A (i L I R P -2
FrAP el GPC™®1Z, Marvin 2R HR 9B % HLRE 1
R P S AR IDE ] AL 7 ¥, 1% 5 V8 AR A T I
MR IE S| 75% 0L, {H SCCPs (K [H e I A7 )7
. BRI, Parera 512G BSR4l — G B vk i vk
AALES B SCCPs, RAMERF LY oK. b4k, Rieger
1 Ballschmiter! 1B\ Ky S AL ANIE T SCCPs (1143 2,
[KI k) SCCPs 47 Wy B ik it vpon] i & A= it Sk & 7E H
SEGE TG B, BRATITF TR, AR RE RIS
PEAALE R W LR FH, SCCPs BB MBI 2 AL 58 AT
Ve, PIREERH AT A AL B PCBs. BEARZFAILA K%
HANEAEDE 3 T3, SCCPs (112 a1 4
Ak 80% LA P,

BT GPC FIZATARIEFAFE i db, b n] DL it
Sl I VAL A RE . Friden UGBS R I, Af
FH = RE LR AT I = A I R A R, /SR, pop-DDT
H p,p'-DDE JL T-W A1 4 2R, PCBs 7F 6 min N [
RILF) 95% L b, B R IF G0 kA IR, T
fif ok G A A I R LA, DR Ok T AR I R ik
6 H .

22 ik

T S AT I 7E T A 7= R v &k A
PEA, PRIUE SCCPs 252 2%, K 3L th 4 i
o L — AR AR Wi SCCPs AR itk 1
(RO B B TR) 2 ek 5, K ek dEmf A BT SCCPs i
UEE (1 R B RS 1 IR 0], BBOR IR ERIEAE X SCCPs (i
SO R TR S g, Tl SCCPs (158
SV EIANERA. b iR e L e R, <R i SR FH R RSO
i3 B AEX SCCPs HE4T 734, LAE SCCPs /7]
B L 1 IR T) Py KR SRRt BT SR ) € 3 40 B R S

OB A Bk A, 40 HP-1. HP-5. DB-1 1
DB-5, A KB A 30 B 15 m. W T4 4E AR
YA T, LA — o (o [ SR P 2 1 A i [
SE A (03 A . Korytar 25 VOS] 4 — 4 A 4 1%
(GCxGC) 55 1 4§ 3K 471 b 7 Y5 (ECNI) P 34 1 4 DU 4
FF % (qTOF-MS) I H 7 AT S AL A by, — e i A
30 m K[y DB-1 (oAt ik iR 55 — 4 € i (1) 4 3%
FERRE, Potb T S A I AN [R) 21 43 E = 4k <At
R B ROR, e ] R RS 4 e R
B R G N E 23 A 1) £ 1 e G

Tk S H SCCPs 1)) HT 18 5 K F v 48 s
AR R o BT v, B R 0 AR A AL i AR
A% A SCCPs i SN & L A6 AH Y. IR beds, SR
Jii FH AT o i - S K A A I 25 (GC-FID Y AS I 7= A= [ A
NEe ke i, AT R T PACL, K L 4 B 3%
WK G R NS AL I . Ha, [ Bl b b v
(SGS)KI TNV 5 7 (1) SCCPs K kB 48 s 3 /A
Bk 5k, RERREAFRME SN/T 2570-2010
FUSE T EE 0 H Hrft SCCPs 5% B3 12K W (14 BB 248 g v
AR AT 7). 2002 4F, Koh 252015 HI B 42
SN S AH S 43 AT 7 VAT T LR 4 U R
AR A, B, BATFFO N — DR
J&T SCCPs [R5 5 s S AH (35 43 B 771%, #FiG
i SCCPs 7E £ ML a2 &, IR A A 2-
FEE—HE( 5 SCCPs ZEAE fh g6 2 2 i F v [A) 25
I EOVE LI R, 98% LA LK) SCCPs w] # 4 4k Ny
FA N [ e e B2 b O v R A Al T F Tk
SCCPs 437, [A] It n] FH F BR 88 A 5 Al AR 40 i
it SCCPs 40, W4 HEHERIIY SCCPs kit 4 11
5 5.

RS H T2 B0 7T TAE 3 F A s o0 4k
AT HEAT 2 B, A SCHR HOE SR SO A
(HPLC) &4 & 51 5 K< He 6 2% L 25 (CI-APCI) & T
ik i o Wr AL A . Zencak F1 Oehme 3% FH iX
Jiik, CNERAVE R BNAH, 1EJEM IR (i A b gk
T8, A3HT T S AT IS 7= i . 5BE H A R
HH) SCCPs. {H HH T ¥UAH (% A 7 2 e A R, &
AT AT i A Ry — AN T SV SR A AN [R) 44y
MIfE R deah, A T TP & o6 v 5 45 R e Ak
GRS, DA, 3R Oy o A B SR A v, T
KRR LB M T34,

257



SRIFZESE: MRE R AW (SCCP) I M5 ik IAAT N S RONRE S Uik Fie

23 iR

SCCPs (15 AT TF-BUE ECNI-si/Mi% 7 #4 i
W 7E ECNI HLS B T, SlpbA i =227 A2 [M-C1]
[M-HCI]"« [M+CI]" L} [CL] FI[HCL] & 7, AR}
FREZ A AW SR TS S AR R,
TS R B 25 N & 0, B PR T, AR
(R 88 1 T [M+CL M M-CI 5 1 5 R %, 1
[HCL] RI[CL] 3 n; HEFE R RS M+Cl & 13
i 48 K10 Froescheis 2P EGEE T S e &AL T
TR ECNI YR i e, 45 R W], S & makn
Moy FEABIMHCI B+, AT B A4y 3%
E B M-C1] FI[M-HCI] & 1.

ECNI H 2 A5 A7 71 P 5l 502 L0 1 R it T
SR FIECE ML BEE B0 E . BT e AR Al
Sy SR HRE Sy, W R, SR SR e
%, ma S PR AR, AT A FH A [R] S S VR A P i
S HERRAE I 2 5 BT A A A K e ). 5
4k, SCCPs [1) ECNI-Jit i £ 7] 52 £ MCCPs. LCCPs
Al AT WL A A P (AR 25 R 2 SR S8 I T4,
B8R o 43 3% 3 (HRMES ) 1O,

T HRMS W4 oo, ANE 5o b, Btk
H TR SCCPs £ K R4 M i (LRMS). {H T
LRMS 4 #E R AN 8K, SCCPs 434752 F| MCCPs.
LCCPs AIHABLAHLEA AN TSR, Reth
Ochme X/I] HRGC-ECNI/LRMS Z3#1T SCCPs #1
MCCPs [PV A FF i, 25 R W], I — [l e i % 1K
GRS () A A s 5 L 22 5 AR R 7 HL2b 1A
FUR T IR A AT IS, A8 B AT A ] (R R AE 251 0
I A il LG B i I AE /e B, [N L R A
FHIE PR 2 P A Xt JE V208 2 MCCPs % SCCPs
ERHTHI T Castells 2527 2851 Nicholls 2512
23 5 SR T B 7 B 5T AE ECNT A 28R 3k 5 1k 4 il
[CLI FI[HCL] & T/ M &b A, LRSS A
I ()RR B, (R = & W) R 4 o A (s S, JF H.
o A Ak B 1) SR A

N T BARAE ECNIRER S0 7 AR HO 54k
A7 Ut i 8 DX PRSI, Zencak Z500 SUSE T B 4
FE(80:20) W &S AE N R NS, 76 ECNI FAHSE &
AL A 2 5y LA A AL IR i . PR, n DA ) )
IRE ARG~ s A & A, 9 H 274
[M+CI]™ T, 17 2508k G 7 S0 A I R R 4 2 (R

258

AT AR R T 7 A8 e — S B TR A
FL 29 0ok R TR ) T ik R R R 0 O S AE TR I
BT 72 h A T EGE TRCR N, RIS
TAE A b 51

1E T R ED BN, ST B AR
KEME PR, FULE Rl A AR R AT
AN TRV 2 2 TR A R R, AR T A A 8 1 6 & 4y
HTAT AR JE T AT IR, S 1 A5 v 7 g vh G040 A
M GC-EI-MS/MS 73 #i 771k, EsEFIEFEN miz
91-53, SEMEE TN miz 102~65, HiZ% 7 JRET I E
B LCCPs it 75 Bk — 54122 78 14k 2% #1 B (PICI)
BT, FALA AN C1 A HCL JE— & 51
RIAROS =F BE AR IR & 0, (R = 71 3 i, A
PLEPERS. 541, Moore 255314 37 1 w43 9 UM (6 33 -
W AR R T 5% - = 43 % (HRGC-MAB-HRMS )% 43
M & A AT I 1 7 v, LB P 32 2l [M-HCH 5
TR 2 CLFI HCL [IHE R 28 4Lk, k¢
PR W [M-HC" B 5, 0] A i AS ] S 75 2 16 504k
AR RY), RE =S IURE A TR . ey
KBRS ENCI-HRMS #2lr, HE AR m, X+
K2 H s =k il + 5 5t

24 EEIWHEFZ

WIRT T IR, B 48 | N ASAR €3k 20 81 7 V5 Rk
o Tk r= she SCCPs [RIbRHESN BT 7%, R M br
LT R, WAL EWITLLCN 1,2,4- = HER
PSRk 221, %05 I B SR SCCPs #1k
AR RERE A IR, 183t GC-FID 43 #1 3k A3k
FE R RE I R RIR B, ARG 3 T T i T iR 4y
MR R 7. ARG A & =455 B, I
FSAHN ) SCCPs 12 &, Sl Ak A7 i 50 & e il s
T3 VAT H B A R KA 1) T 4 S A A I R A
Eh, RER AR R BT Rk e A T RO
PR A TR e S A I o) L b U e
ATl REI R, R IX 28 Ty vk 2 5 3O i
R (=R

H A, BB RAEY TR SCCPs 1) EL A 2 &
I3 AT BUHE 48 K 49 K5 T GC-ECNI-LRMS 7341 77 1%
GITIEARR b — o e /o brik, e |
D7 VESE TR EE S b SCCPs 1 R & 420 A 5 A [+
P ZARIE SCCPs ARkt [A RV AT IR EEXE, BrH& 444
A 3 R R oy AT AR O R B AH . H A T AR



RERFE: (0 2013 4F H43 % H 3

i SCCPs (WA R At nl g Z M 24, I
g N T & SCCPs ARffAEfE— i 25, Wiks
FE— B FESE LRI e s R UERf 7. Coelhan 250
W5 R, %A GC-ECNI-LRMS 43#1 77 5 H w48
SCCPs Fr#¥ 58 i f5 7 AT RE i PR SR SCCPs 1), 1
TR EERNGREESBERRIAE 11 %, kzE
REIE W 2 (5 e A 22, AR b ), Tomy 4538 i Vi
ARG EI SCCPs ARFESAT 5 F5 0 M FE S A
1) SCCPs [ii] =4 /3 A5 xl, Reth 25EP74 R A &
P AL W B R, W BRAE S SCCPs bR FE
SCCPs 14 & & 2 5 5 & 1) 2 & 22 %07 72K
ECNI-LRMS 74T — RIS [ & & & 1) SCCPs #rifk
S m, WA S R R A A, o
AT M, KA T RS, AR5 A b 5 Fi o o
HEA RS TR SCCPs &8, {HIE i 5 EE
Ao EVEEA IR, X TRA S RN SCCPs A5 AiE
M, FEEROVR AL 7 ECNL _F (1w )3 P57 4%
I, CEABSN. 548, Rk ECNI-LRMS 43t
IREEFE S I MCCPs T4t SCCPs 172 5 45 JLiX — [ i,
Zeng ZEPSR T Mol R oIk T FEAIE BT
PO — R ECE VRS 7 V. %07 Pl 5 S A A
T-HUAL o K0 8 7 v i R 2R, B T4l
(1) BT S B AF 5 DUR AT AR 7 FR AL b, 8 i SR i
SRAF I ICS AR NAR S 1H.

2.5 BRSBTS

FIHATA I, — 3T T 3 IR EBRSEE = 2 Hr b
XF. 1999 45, Tomy 25 47 MUK 53 551K AT
/38, ECNI-LRMS . ECNI-HRMS Al ECD = Ff 4 il
TrES T T 2 A SCCPs ARifEds i Fl 2 S ib ab 21 5
(A SEEIN. T S 5 1) 50 AT 4 SR 0k 1 T S B
1l 2~4 1.

2009 4, M Pellizzato Z5MMHZ T 6 KA FHLI
X SCCPs IAN[H] 43 M7 J7 1304 T e X 5286, F DAVPAh
ANF] SCCPs 43 M 7 M52 T VL ERfa . R o dr
BRI R 9 B B i AR B S A
AR FENR 2 FTRE S B SCCPs [ R, KA
WY BS, Kyl V%4 ECNI-LRMS J7i%. EI-MS/MS
Tk B RS RN 485 (AED),  BLACHR B 48 SN
RN T R TR WARF Rt 5 G S E A2 A L ACIUE
PSR &S EAREIE I SCCPs ArEAE a5
A IE B N A 7 e SCCPs #E4T 32 &, Al 48

S NS RE B T SR R B B UE R 4R 5 ', AED U7
EEP A A S ERRAERH 4 ANREEACE AR HE ih
gitire . i, 4 Zh s g REoh B, 4 5%
6= 1R 45 T v, (R At 4 5% K 43 B 5 AL T AR [RD
Bomgh. vl T AED L #E SCCPs At 75
FAEY), 114 SCCPs & EM . 1 LI =ML,
5 LA S B0 E W AT 45 2= R, e KEE A
7370 1.

2010 4, RPN PR 5 I A B 1 0 = AR UE
(QUASMEME) i H 41 28 Lb A ] 1) — A A /N IT i
TS A ) S 5 5 ()4 B LEORBIE S, 2 0 S
BRI M1 B v A b A W R R R BT 3 R
REAATIERRRE IR L. 45 R W], SRS InHn
A7 S5 FRLAA Sl A A I AR AE (1) 20 B 45 SR NIRRT, 3
PR A REN s BT REHN
22%~46%, % 5t FHO F A AW SR T 45 e
56%.

3 HEUTN S B R RBUN

IRZHFFIRIE T SCCPs 7E A A PR A i (A7
R H T ORI, DL R N R S
5 (R (0 B s U 2 B, 0 A [R] 512 56 5 3R A5 1 AS [ Hb
% SCCPs 75 Y /K F-BEAT LU AN AT AT 47, 4R,
FE [ —ANEFH, T — e = 34T, HH
SIMTITVEMIE, RIFIICT SCCPs M3 AT My (I 5%
SER AR AT SR 1.

SCCPs [W# Rk 2z Ve i visE T HIREEAT By, 78
iR, SCCPs /K i ] WGBSR AP B 1R 6 Atk
JEHR AR B B0 1 44 TLAE AR 6 n R i R AR AL
I3 AR ] 2 AN 461 SCCPs (1) 259 1 A1 = 1) 3§04y
SIAE 2.8x1077~0.066 Pa #1 0.34~14.67 Pa m*/mol, i%
B SCCPs 1 LL KA i) KA AHEATIE RS SCCPs
HI K VAR FE R 0.49~1260 pg/LP% 1. SCCPs (1) i /K
PER i, LR RE-/K 70 B R 2 (logKow) 1E 5.06~8.12 2
i) 52331 500 SCCPs A 72 M4 ) w4

SCCPs B 1R I BE e A M. 9% [E Brixham 3
B o0 S50 = (I T 4 R PY, ES R 65%(1)
SCCPs 1% 7K FH it 7K YT AR ) v 14 2 3 1 43 il m] ok
1630 d 1 450 d. Madeley 25 W50 R I, Bl Ak A
IS RGN, R R AR AN, L4 SCCPs
S T AR, A8 45% 50 i) LCCPs T/EW)

259



SRIFZESE: MRE R AW (SCCP) I M5 ik IAAT N S RONRE S Uik Fie

i,

SCCPs HAAKIEEITRE AL T, 78I % K 1) iz
X PA R AB A 1R 23 A AR P e R JEC TR P v 38 B
T SCCPs [AlRARP: 501 fy I 26 1 [X -3 A47 W) Sk 11
SCCPs i, UiW] SCCPs k4 T R B MM EiiE#. H
H B8 %A WF T 3 VERUR SCCPs [ Al Hi b [X 47 i
R DTk

B RS4RI BFTR,
[ 43 5B X 4 25 A SCCPs 119775 B 7K - K e e 1 i [
AVH AP B3 56 1 b H o = B AR S BN A %
B, 2009 4= b 5 1 46 4 S A i A AR KT LE H A
AU IR 1~2 DNECEZRPY. 3T 3 4E kTR A e BRIT
LT A X SCCPs (135 Y i At iE s 1
SCCPs 71 [H PR 55 v {1yt 35 A7 4 0021, o [ ) 2% g
ARBTG5 KA B SCCPs R I
S FLa) U R B EL, BL RS KRR B G R AR
M SCCPs 754, KRILMFITAY) H S8 SCCPs 1]
RA BRI B, IF BAR SR (Cls.e) B 45 (Croo10)
1 S A I B ) 1) K2 R T AR O A BRI
BRI R A ST 45 R B, X IR SCCPs ¥ 4
FESRE T U TS S, V53 AT IR 2 AT
i, KAALH 2 SCCPs V5 &g ) 32 B ik 420 001,

R IR RS A 5T 18 SCH it T SCCPs 12k
W BRI 2. Fisk SOOI 5 T A AT 0 1 6 AN
[ o e 1 B A e T B RUE I, R S
WO 2R A A v, BEAR TRAE A oy BRAR, AWK
R FiE 3 2.1, [, Fisk W57 T 20 B YA e
T h S AAT IS ) A B, R I B B A i )
SCCPs HAE-DIRY) BRI T (BSAF) KT 1. 734k,
Houde Z5SU7F if b 96 2 R i A0 BJCRR 31 TG 5 AE 3
W) - N TS R B, SCCPs 11178 77 2%
K B B(TME){E 0.41~2.4 2 ). iX 4645 J4F B
SCCPs & B Wk HAH IR HIBCK 1) v Re

4 RO

SCCPs Xf KA P FEEERR. BFTR W], R
THES DRSS, H B S AT W e pg/L I B 7K P
AT NS M kR . St T () P A s R I
N FAZRA T K &I St Rt e, 24 /i
EHEBIEHKE N 0.3~1.1 mg/LO,

5 X i U7 B A0 R B PEAIT S b, AATT R I i

260

A BE T B RE R, A3 HTF 40 i A sk 4 Ak A i A 1
[V BN P &40 DRl 1 0 0 1% 1% i (UDPG) #4450
it R M, 5 2 S I v PRI I i 2 186 71 721,
B B A A A b T S B0k BT Y RLvMe P45054 Fll
RLvMc P45050 fORARIINE N, JH75 240 a3 P450
fiff 2 R IR SR AL K SR A3 e K S-E RS IS 1k 1
HUL TN Gy A S S A 0 T A
(T A, A IR G B 4T 41 P (Ve R 4N )1 2 Y A
o PR T, AT R IR B S A AT i R T
BN HORER B A0 R R () s U T,
HAT, Bz NS B 55 T 50 B S0 A I 1) 7 1 ik R
BEHF ST, [, i = k0 B S A A s B 1 5 e p B
e BRI EUARBE DG R IS

A R RE F A A A S ) 2 ST o A R
LA FE LA R BEXS S (R 304, 8o T M
WAHISLESI AR N AL L300 A s a2 . BBURIE R
B 1%, UL A& RS A P B R A AR
1) 2 510200701 gh LR W, I 60% (140 B S Ak A 0
ALt R, LR, 7~30 K19 O RExg 2
ot e A A IR ML i, B A WA Y R A S A e T
P56 BIR T NE, 5 I H 0 4 G5 20 1 23 B gk N
HUO AN, H RS W R B S A A
KA A 4, SRS IHUR AR 3R P450 1
Fon] R R B A A S O o,

5 ZinbERE

T 1 G A 0 A 7 R O, T
R A 2 TR B XU RN A A 5 IR 406 200 45 T2 SR
T A T 56 35 1) BB T LG G ) SCCPs 43 # 7 i
T B 28 s N ASAH €8 1% o B 7 3 2k Tk e R
SCCPs [f) 5 & 43 A1 bs #E J7 v, W] ¥ 6 2 &2 5 Bt
SCCPs . GC-ECNI-LRMS 4} M7 5 V25 43 7] fig 1k
K IREE A TRARVED FRE i H SCCPs ) S8 =5 % J 4
M7, AR ADAFAE LU R 8 (1) 5 2™ 4 1
FE SO AT AR ER R, DL 2 2 B A LU 25 0 2 S
KESNT T, 2) Lk A BREMRT 5 1
SCCPs [Ff5 EL; (3) #L= W21 SCCPs brkf, JLH:
SN FEFRICH SCCPs ARAE. W] LA 0R i 42
MM 1% 341 7775 S GC-ECNI-LRMS 43 #7777 4
Ak, WP OT IR EL AR EIAE, AT RAS S AR B AT S
SCCPs [y G5 L BREE 4> A 1 ) R A 15 L.



RERFE: (0 2013 4F H43 % H 3

FIAk, SR SR - F Tl R A A AT
i (GCxGC-ECNI-MS) 73 A S A A7 5, nl 3 £ 5 4 i
HRE A R R N L KW e M o TN E B SO = )
SCCPs [ EEAT 49 FHBE 1 RN i 5T AR A 35 ).

T AN S5 2R —F SCCPs #F: 5 3 Br 45 R
MR 255, T [ Br 256 =5 20 AT ELGHATF 50 0 ).
H#I, QUASMEME i H 1F 7520 2380 g (1) — A~ TAE /S
HIFFEHE 4 Yk SCCPs [ i SE 6 = 4 M Lt 7T, T
WG ATIFFEHURE Z e 2% 18] s 512 565 35 53 BT LU ATE 9.

WZWITARIE T SCCPs £ A [ A 5 A1 244
FES AR, (Bl T 5 ERA R, DL Z A
[i) I 56 =[] R 5008 LU 23 B, XA [R) Hi 3k ) SCCPs
75 R /KOP AT LT e Z a7 474, 6T SCCPs M1
AT RN BB B 5 AT sk, LUK RS
TAIE AT N A fee BRE X6 8 41 0 1) 2 B R B s
JCHE s A BT R AR ST. [R5 5% SCCPs #
PR 20N FVECEE LS 1B AT LR Ve, ) B AL
N7 (RIATLHRRN 231 HLER I 5 AT 5 s

g RF R ERXRENEREN BRI E R E Ao % &R R TE (973 %], 2009CB421602)%0 [E
FEH AR FLAT ETH (21077102) 8 X F!
Sk

de Boer J, El-Sayed AT, Fiedler H, Legler J, Muir DC, Nikiforov VA, Tomy GT, Tsunemi K. Chlorinated Paraffins. In The Handbook of
Environmental Chemistry, Vol. 10. de Boer J, Ed.; Springer-Verlag Berlin: Berlin/Heidelberg, 2010
WA [E 3R BRI 22 (UNEP), ¢ T AR WS Qe (R i sf R BE A AR T R =i, BOXUG TT B 58 Je e S A A 0o

2
UNEP/POPS/POPRC.3/16, 2008
30 AEE, WEMG, EE, D5, Bz, ek, T REE R AR RIS RE S KT, MERE S EOR, 2009, 32
438-441
4 JERE, BT SACH AR KR e ads. B S, 2005, 2: 1-3
5 Bayen S, Obbard JP, Thomas GO. Chlorinated paraffins: A review of analysis and environmental occurrence. Environ Int, 2006, 32:
915-929
6 Zencak Z, Oechme M. Recent developments in the analysis of chlorinated paraffins. TrAC-Trend Anal Chem, 2006, 25: 310-317
7 BRI, RBEE, B, S0 BRGNS IE. (At E, 2010, 22: 720-726
8 Coelhan M. Determination of short-chain polychlorinated paraffins in fish samples by short-column GC/ECNI-MS. Anal Chem, 1999, 71:
4498-4505
9 Gao Y, Zhang H, Chen J, Zhang Q, Tian Y, Qi P, Yu Z. Optimized cleanup method for the determination of short chain polychlorinated
n-alkanes in sediments by high resolution gas chromatography/electron capture negative ion-low resolution mass spectrometry. Anal Chim
Acta, 2011, 703: 187-193
10 Tomy GT, Stern GA, Muir DCG, Fisk AT, Cymbalisty CD, Westmore JB. Quantifying C,,-C,; polychloroalkanes in environmental samples
by high-resolution gas chromatography/electron capture negative ion high-resolution mass spectrometry. Anal Chem, 1997, 69: 2762-2771
11  Marvin CH, Painter S, Tomy GT, Stern GA, Braekevelt E, Muir DCG. Spatial and temporal trends in short-chain chlorinated paraffins in
Lake Ontario sediments. Environ Sci Technol, 2003, 37: 4561-4568
12 Parera J, Santos FJ, Galceran MT. Microwave-assisted extraction versus Soxhlet extraction for the analysis of short-chain chlorinated
alkanes in sediments. J Chromatogr A, 2004, 1046: 19-26
13 Reiger R, Ballschmitter K. Semivolatile organic compounds-polychlorinated dibenzo-p-dioxins (PCDD), dibenzofurans (PCDF), biphenyls
(PCB), hexachlorobenzene (HCB), 4,4'-DDE and chlorinated paraffins (CP)-as markers in sewer films. Fresenius J Anal Chem, 1995, 352:
715-724
14 Fridén U, Jansson B, Parlar H. Photolytic clean-up of biological samples for gas chromatographic analysis of chlorinated paraffins.
Chemosphere, 2004, 54: 1079-1083
15 de Boer J. Capillary gas chromatography for the determination of halogenated micro-contaminants. J Chromatogr A, 1999, 843: 179-198
16 Korytar P, Leonards PEG, de Boer J, Brinkman UAT. Group separation of organohalogenated compounds by means of comprehensive
two-dimensional gas chromatography. J Chromatogr A, 2005, 1086: 29-44
17

Korytar P, Leonards PEG, de Boer J, Brinkman UAT. Quadrupole mass spectrometer operating in the electron-capture negative ion mode as

detector for comprehensive two-dimensional gas chromatography. J Chromatogr A, 2005, 1067: 255-264

261



SRIFZESE: MRE R AW (SCCP) I M5 ik IAAT N S RONRE S Uik Fie

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32
33

34

35

36

37

38

39

40

41

42

43

44

262

Korytar P, Parera J, Leonards PEG, Santos FJ, de Boer J, Brinkman UAT. Characterization of polychlorinated n-alkanes using
comprehensive two-dimensional gas chromatography-electron-capture negative ionization time-of-flight mass spectrometry. J Chromatogr
A, 2005, 1086: 71-82

P X B A A B A R R PP R B S A B B AR 5 . AU, SN/T 2570-2010

Koh 10, Rotard W, Thiemann WHP. Analysis of chlorinated paraffins in cutting fluids and sealing materials by carbon skeleton reaction gas
chromatography. Chemosphere, 2002, 47: 219-227

FURSP, EhRRH, Wk, WRE P, skIEZE. 5 S ORI R RE S A I E S AR SN S B AT IV, Wi 20121048931.4
TR, WRE T, GKREEZE, FERP, HENE. S R B S A I R RS I Tk, 1 S 20121048955.X

Zencak Z, Oechme M. Chloride-enhanced atmospheric pressure chemical ionization mass spectrometry of polychlorinated n-alkanes. Rapid
Commun Mass Spectrom, 2004, 18: 2235-2240

Froescheis O, Ballschmiter K. Electron capture negative ion (ECNI) mass spectrometry of complex mixtures of chlorinated decanes and
dodecanes: An approach to ECNI mass spectra of chlorinated paraffins in technical mixtures. Fresenius J Anal Chem, 1998, 361(8):
784-790

Eljarrat E, Barcel6 D. Quantitative analysis of polychlorinated n-alkanes in environmental samples. TrAC-Trend Anal Chem, 2006, 25:
421-434

Reth M, Oehme M. Limitations of low resolution mass spectrometry in the electron capture negative ionization mode for the analysis of
short- and medium-chain chlorinated paraffins. Anal Bioanal Chem, 2004, 378: 1741-1747

Castells P, Santos FJ, Galceran MT. Solid-phase extraction versus solid-phase microextraction for the determination of chlorinated paraffins
in water using gas chromatography-negative chemical ionisation mass spectrometry. J Chromatogr A, 2004, 1025: 157-162

Castells P, Santos FJ, Galceran MT. Evaluation of three ionisation modes for the analysis of chlorinated paraffins by gas chromatography/ion-
trap mass spectrometry. Rapid Comm Mass Spectrom, 2004, 18: 529-536

Nicholls CR, Allchin CR, Law RJ. Levels of short and medium chain length polychlorinated n-alkanes in environmental samples from
selected industrial areas in England and Wales. Environ Pollut, 2001, 114: 415-430

Zencak Z, Borgen A, Reth M, Oehme M. Evaluation of four mass spectrometric methods for the gas chromatographic analysis of
polychlorinated n-alkanes. J Chromatogr A, 2005, 1067: 295-301

Zencak Z, Reth M, Oehme M. Dichloromethane-enhanced negative ion chemical ionization for the determination of polychlorinated
n-alkanes. Anal Chem, 2003, 75: 2487-2492

R, T, R, KA. TUHSR G AT I 2T 5 VR I T S R P A AT R I E . B SAR AR, 2010, 55: 1879-1885
Moore S, Vromet L, Rondeau B. Comparison of metastable atom bombardment and electron capture negative ionization for the analysis of
polychloroalkanes. Chemosphere, 2004, 54: 453-459

RSEAT, TLAAMR. 7 RO R ) e U S A A e v 5. 1R <20 T, 2006, 26: 65-66

SR, ARBE B0 (B DI S A 0 T PR B MR, 2000, 34: 42-45

Coelhan M, Saraci M, Lahaniatis ES, Lachermeier C, Koske G, Nitz S, Leupold G, Parlar H. Contribution to the quantification of
C10-chloroparaffines: Part 1. First time quantification of C10-chloroparaffines with purely synthesized chloroalkanes as standards. Fresen
Environ Bull, 1998, 7: 353-360

Reth M, Zencak Z, Ochme M. New quantification procedure for the analysis of chlorinated paraffins using electron capture negative
ionization mass spectrometry. J Chromatogr A, 2005, 1081: 225-231

Zeng L, Wang T, Han W, Yuan B, Liu Q, Wang Y, Jiang G. Spatial and vertical distribution of short chain chlorinated paraffins in soils
from wastewater irrigated farmlands. Environ Sci Technol, 2011, 45: 2100-2106

Tomy GT, Westmore JB, Stern GA, Muir DCG, Fisk AT. Interlaboratory study on quantitative methods of analysis of C10-C13
polychloro-n-alkanes. Anal Chem, 1999, 71: 446451

Pellizzato F, Ricci M, Held A, Emons H, Bohmer W, Geiss S, lozza S, Mais S, Petersen M, Lepom P. Laboratory intercomparison study on
the analysis of short-chain chlorinated paraffins in an extract of industrial soil. TrAC-Trend Anal Chem, 2009, 28: 1029-1035

A, AR, YL, RS I S AT QIR S R AT A, PR AL, 2009, 28: 1-9

FEBR, KRR, B, OB, HH. MR P RAARE KU R, Bk, 2012, 30: 68-72

Fridén U, Jansson B, Parlar H. Photolytic clean-up of biological samples for gas chromatographic analysis of chlorinated paraffins.
Chemosphere, 2004, 54: 1079-1083

Koh I, Thiemann W. Study of photochemical oxidation of standard chlorinated paraffins and identification of degradation products. J
Photoch Photobio A: Chem, 2001, 139: 205-215



RERFE: (0 2013 4F H43 % H 3

45

46

47

48

49

50

51
52

53
54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Environment Canada, Priority Substances List Assessment Report: Chlorinated Paraffins, En 40 215/17E, Health and Welfare Canada,
Ottawa, Ontario, 1993

Mukherjee A. The use of chlorinated paraffins and their possible effects in the environment. Helsinki: National Board of Waters and the
Environment, 1990

Eljarrat E, Barcelé D. Quantitative analysis of polychlorinated n-alkanes in environmental samples. TrAC-Trend Anal Chem, 2006, 25:
421-434

Muir DCG, Stern GA, Tomy GT. Chlorinated Paraffins. In The Handbook of Environmental Chemistry, vol 3, part K. Paasivirta J (ed).
Springer, Berlin Heidelberg New York, 2000, 203-236

Drouillard KG, Tomy GT, Muir DCG, Friesen KJ. Volatility of chlorinated n-alkanes (C;o—C;»): Vapor pressures and Henry’s law constants.
Environ Toxicol Chem, 1998, 17: 1252-1260

Tomy GT, Fisk AT, Westmore JB, Muir DCG. Environmental chemistry and toxicology of polychlorinated n-alkanes. Rev Environ Contam
Toxicol, 1998, 158: 53-128

UNEP. Supporting Document for the Risk Profile on Short-Chained Chlorinated Paraffins. UNEP/POPS/POPRC.5/INF/18, 2009

Hilger B, Fromme H, Vélkel W, Coelhan M. Effects of chain length, chlorination degree, and structure on the octanol-water partition
coefficients of polychlorinated n-alkanes. Environ Sci Technol, 2011, 45: 2842-2849

Sijm DTHM, Sinnige TL. Experimental octanol/water partition coefficients of chlorinated paraffins. Chemosphere, 1995, 31: 4427-4435
Thompsom RS, Noble H. Short-chain chlorinated paraffins (C;o-C,3, 65%chlorinated): Aerobic and anaerobic transformation in marine and
freshwater sediment systems. PhD Dissertation, AstraZeneca: Brixham Environmental Laboratory, 2007

Madeley JR, Birtley RDN. Chlorinated paraffins and the environment 2: Aquatic and avian toxicology. Environ Sci Technol, 1980, 14:
1215-1221

Braune BM, Outridge PM, Fisk AT, Muir DCG, Helm PA, Hobbs K, Hoekstra PF, Kuzyk ZA, Kwan M, Letcher RJ, Lockhart WL,
Norstrom RJ, Stern GA, Stirling I. Persistent organic pollutants and mercury in marine biota of the Canadian Arctic: An overview of spatial
and temporal trends. Sci Total Environ, 2005, 351-352: 4-56

LiQ,LiJ, Wang Y, Xu Y, Pan X, Zhang G, Luo C, Kobara Y, Nam J-J, Jones KC. Atmospheric short-chain chlorinated paraffins in China,
Japan, and South Korea. Environ Sci Technol, 2012, 46: 11948-11954

Harada KH, Takasuga T, Hitomi T, Wang P, Matsukami H, Koizumi A. Dietary exposure to short-chain chlorinated paraffins has increased
in Beijing, China. Environ Sci Technol, 2011, 45: 7019-7027

Chen MY, Luo XJ, Zhang XL, He MJ, Chen SJ, Mai BX. Chlorinated paraffins in sediments from the Pearl River Delta, South China:
Spatial and temporal distributions and implication for processes. Environ Sci Technol, 2011, 45: 9936-9945

Gao Y, Zhang H, Su F, Tian Y, Chen J. Environmental occurrence and distribution of short chain polychlorinated n-alkanes in sediments
and soils from Liaohe River, China. Environ Sci Technol, 2012, 46: 3771-3778

Yuan B, Wang T, Zhu N, Zhang K, Zeng L, Fu J, Wang Y, Jiang G. Short chain chlorinated paraffins in Mollusks from coastal waters in the
Chinese Bohai Sea. Environ Sci Technol, 2012, 46: 6489-6496

Zeng L, Zhao Z, Li H, WangT, Liu Q, Xiao K, DuY, WangY, Jiang G. Distribution of short chain chlorinated paraffins in marine sediments
of the East China Sea: Influencing factors, transport and implications. Environ Sci Technol, 2012, 46: 9898-9906

Zeng L, Wang T, Wang P, Liu Q, Han S, Yuan B, Zhu N, Wanf Y, Jiang G. Distribution and tropic transfer of short-chain chlorinated
parafins in an aquatic ecosystem receiving effluents from a sewage treatment plant. Environ Sci Technol, 2011, 45: 5529-5535

Fisk AT, Bergman A, Cymbalisty CD, Muir DCG. Dietary accumulation of Cj,- and Cje-chlorinated alkanes by juvenile rainbow trout
(Oncorhynchus mykiss). Environ Toxicol Chem, 1996, 15: 1775-1782

Fisk AT, Cymbalisty CD, Tomy GT, Muir DCG. Dietary accumulation and depuration of Cjo-, Cy;- and C4-polychlorinated alkanes by
juvenile rainbow trout (Oncorhynchus mykiss). Aquat Toxicol, 1998, 43: 209-221

Fisk AT, Tomy GT, Cymbalisty CD, Muir DCG. Dietary accumulation and quantitative structure activity relationships for depuration and
biotransformation of short, medium and long carbon chain polychlorinated alkanes by juvenile rainbow trout (Oncorhynchus mykiss).
Environ Toxicol Chem, 2000, 19: 1508-1516

Fisk AT, Wiens SC, Webster GRB, Bergman A, Muir DCG. Accumulation and depuration of sediment-sorbed C;,- and Cjs-polychlorinated
alkanes by oligochaetes (Lumbriculus variegatus). Environ Toxicol Chem, 1998, 17: 2019-2026

Houde M, Muir DCG, Tomy GT, Whittle DM, Teixeira C, Moore S. Bioaccumulation and trophic magnification of short- and medium-
chain chlorinated paraffins in food webs from Lake Ontario and Lake Michigan. Environ Sci Technol, 2008, 42: 3893-3899

Environmet Canada. Short Chain Chlorinated Paraffins (SCCP) Substance Dossier (Final Draft II). Prepared for UNECE ad hoc Expert

263



SRIFZESE: MRE R AW (SCCP) I M5 ik IAAT N S RONRE S Uik Fie

70

71

72

73

74

75

76

Group on POPs, 2003

Cooley HM, Fisk AT, Wiens SC, Tomy GT, Evans RE, Muir DCG. Examination of the behavior and liver and thyoid histology of juvenile
rainbow trout (Oncorhynchus mykiss) exposed to high dietary concentrations of Co-, Cy;-, C2- and Cys-polychlorinated n-alkanes. Aquatic
Toxicol, 2001, 54: 81-99

European Union Risk Assessment Report, Alkanes, Co.13, chloro. CAS-No.: 85535-84-8, 1999

Whyatt I, Coutss CT, Elcombe CR. The effect of chlorinated paraffins on hepatic enzymes and thyroid hormones. Toxicol, 1993, 77: 81-90
Nilsen OG, Toftqard T, Glaumann H. Effects of chlorinated paraffins on rat liver microsomal activities and morphology. Arch Toxicol, 1981,
49:1-13

Meijer J, Rundgren M, Astrom A, DePierre JW, Sundvall A, Rannug U. Effects of chlorinated parafins on some drug-metabolizing enzymes
in rate liver and in the Ames test. Adv Exp Med Biol, 1981, 136: 821-828

Bucher JR, Alison RH, Montgomery CA, Huff J, Haseman JK, Farnell D, Thompson R, Prejean JD. Comparative toxicity and
carcinogenicity of two chlorinated paraffins in F344/N rats and B6C3F1 mice. Toxicol Sci, 1987, 9: 454-468

Ueberschar KH, Danicke S, Matthes S. Dose-response feeding study of short chain chlorinated paraffins (SCCPs) in laying hens: Effects on

laying performance and tissue distribution, accumulation and elimination kinetics. Mol Nutr Food Res, 2007, 51: 248-254

Research advances in analytical methods, environmental behaviors
and toxic effects of short chain chlorinated paraffins (SCCPs)
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Abstract: Short chain chlorinated parafins (SCCPs) are a group of complex mixtures. They can undergo long-range
transport and exists in the environmental matrix persistently. At the same time, they can be accumulated by organisms
and then induce some toxic effects. Therefore, SCCPs have been proposed to be listed in Annexes A, B or C of the
Stockholm Convention on Persistent Organic Pollutants. China is the largest producer and consumer of chlorinated
paraffins. Nowadays, in China the production of SCCPs has not been prohibited. Several researches have indicated the
high concentrations of SCCPs in Chinese environment. So the ecological risk and human health risk induced by SCCPs
pollution should be concerned. In this paper, the analytical methods of SCCPs, including sample preparation,
chromatography separation, mass spectrometric detection, quantification and interlaboratory study, were critically
reviewed. Meanwhile, the environmental behaviors, bioaccumulation and toxic effects of SCCPs were summarized.

Keywords: short chain chlorinated paraffins, persistent organic pollutants, analytical method, pollution, bioaccumulation,

toxic effects
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