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Spatial distribution of short chain chlorinated paraffins in
soils from Taizhou, an e-waste dismantling area
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Abstract; Taizhou is a major e-waste dismantling area in China. A large quantity of contaminants in
the electronic and electrical equipments can be released to the ambient environment through the
unregulated e-waste dismantling activities. In this study, 26 soil samples from Fengjiang, a typical
e-waste dismantling site in Taizhou, were collected in 2008—2009 to investigate the pollution
levels, spatial distribution and congener patterns of short chain chlorinated paraffins (SCCPs) in the
soils. SCCPs were detected in all soil samples, with the total concentrations ranging from 47.95 to
1298 ng-g™' dw (mean value of 276.7 ng-g™"). The chlorine content of SCCPs in soil samples were
in the range of 59.1%—62.8%. C,, and Cl; ; were the dominant homologue groups among all SCCPs
congeners. A significant decreasing trend of the total concentrations of Y, SCCPs was found in the soil
samples with increasing distance from Fengjiang, suggesting that e-waste dismantling activities might
be a major source of SCCPs released to the ambient environment.

Keywords : short chain chlorinated paraffins, Taizhou, e-waste dismantling, spatial distribution.
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Fig.1 Sampling locations and the corresponding spatial distributions of > SCCPs in soil samples
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SR B A N AR A B Dionex ASE 350) HEATHEHL. ZEHUATFREL 2 ¢ HREAN 1S g TC/K AR RN
RABIE], AL ng Co-REEPHRAPR. ZHEFRIR 11V V) IEC LM @ P BIR G, 220
HEE 100 °C, RS ST 1500 psi, MIFAEFE] S min, AR 10 min, JE3 3 K, UK 60% , WAART
] 60 s. #EHUES HUA I A BRI AR 2 50 mL, I0AG R R BRan , 05 oK B R A/ M AT 0. D8
WekhZE R % 2 mL )5, i E G rERAEE— 20, S AN TE LRI .3 g B H L, 2 o1
PERERS, 5 ¢ TRMERERZ (30% , W/W) Fl 4 ¢ JOKBREREN. INFERTH 50 mL 1E C BT PERE T, InFEZ )5
SeH 35 mL IECReilk vk, SAJEH 100 mL IEC %6 & RE(1:1, V:V) PRI EIL. K 100 mL PENRIE
MR E 2 mL 5, BRI 100 pL, FEER I OB SR/ NI . AR T Z RTIALO ng
e-HCH 1E R 2ERE A,

1.2 35 R

3 SCCPs 4 1fEH) 5 (5 % & 43 9 A 51.5% . 55.5% F1 63.0%) Fl e-7x & ¥ % (e-HCH,
10 ng- uL™", IETHCEHE) B H Ehrenstorfer GmbH ( Augsburg, Germany), "C,,-J2 &S+ ( " C,,-trans-
chlordane % TF%5¢, 4l 99% ) bRy H Cambridge Isotope Laboratories( Andover, USA).

P AR (B EC b, S F be IO e IR H 2R ¥ 5% 9%, W Fisher Scientific
(Hampton, NH). £ (63—100 pm) #1355 B £ (60—100 mesh) 4 H Merck ( Whitehouse Station, NJ) ,
3 FHET3 9T 550 CHE 12 h A1 140 CHL 7 h. BRYERERZH] 45 . 76 100 g rRPERERS R INA 40 g WBRARIT
PG L), TOKBRBREN A3 M4, AT 660 CHL 6 h. 4k M EhBR 1% Ak, SR 5 25 85 1 /K FI P9 A 775
Uk SEE FHAK Y IR ZER K.

A AL IR 7 2B ( Dionex ASE 350) , Jigh 7% & X (Heidolph) , 7890A “AH I Hi 4% 7000A
= PUARAT BT X (Agilent, USA).

1.3 X5 Hr

g3 Hr e T IR Ve BR A s IR, JEREE T 7683B H ShibkESS, KM DB-SMS(FEK 30 m, M2
0.25 mm, EJE 0.25 wm) BAEH, RompXatee, d8E R 275 €. AARMEREA, His,
P 1.0 mL-min™" . G5 FI B TP IR EE 20 91k 275 °CH1 200 C, FEAEWIEAETRE K 100 °C, 144F 1 min,
SRIG LA 30 Comin” ' FFZE 160 °C, fHE 5 min, &5 30 Comin™' FFE 310 °C, 1HIR 17 min.

TERR B TR (SIM) Al AL 5 7 A ) R0 B [ M—CL] ™, DA TR 28 2 B A vm RN o O R R 4
SRR R B R PR B . R RESIERE 4 B AR C10,.C11.C12 FT C13 MR R AR, 3@ 2t Lt
A R ] AT R R R/ R T A T 7 28 3 L R 68 ) e e S A s AR ST B A ) 197 PR £
oM R R T AR E = T
1.4 el S Fa Ak (QA/QC)

SIS 3k R v SR FH ™R 108 J5 A RN S B R E AR DR 23 B B A . i A L AR b T A Y 3
AL RS Y9 S R el vk 3 W, IR S gk p 400 C Rl . B 10 MRS 1 AMRP A
T A AT REAFAE A 28 X5 . 3380 & P (R0 28 B B9 IRl 2 (88.13+24.83) %. XA I FR 72
SCRAGMELE Ry 3 XS BEAHREE , 0.1 ng. BT A Wk EEHRIEBAE 5T T8, SC80 s 25 AL T X SCCPs
WY TR PR, PR A AT 25 I RCIE.

2 RS

2.1 BESA AT I A ve BE KO

WM 1 PR, SCCPs FEFTA HAFE S rh A ke, R [ 47.95—1298 ng-g™', FHIH
H276.7 ng-g”', GALEER 59.1%—62.8%. Y, SCCPs ¥ B 22 b 2 75 Ti% Hh X Hofh POPs 1 ¥k i 7K
(X ,,PCDD/Fs:0.18—1.17 ng-g”' T H#, ¥ ,PCBs:0.43—21.3 ng-g' T 5, X ,PBDEs 0.09—2.49 ng-g~'
TSI E ORI R X SCCPs MU, A MIHLIX Y SCCPs i 5 Zeng %5 I 72 1975 7K T 1%
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(R4 B - 48 v R BE KO ARRY , (ELA 8 e IR AR SRR DB Hh X SCCPs vk i
Yuan %578 EL-MS* I SE M HIERES, , S CPs WEEVEBIAE 911—4726 ng-¢” T8, SFHIEN
2689 ng- g™ THE. XL FA TAEMSE R, EI-MS® I (1) & 2 20 8 & Tl ECNI JEI 2 1 CPs 7 &,
H T EI-MS™ {5 A 45 S A 6% A b 5 Sk s 1 6, TR TR TR H Y ECNI-MS 22 5y i ] il i
Fbds e B RE PR B IR T R, IR b H e R B S A S A AR A, AT X SCCPs BRI AY R
I T —ROE, FTA RO B aE A A X SCCPs & A A 4. R T A O ik T &5 1
BUNT 5 0 BRIEA T N, 31X A AE R 1 A TAEHGE R B BN T Yuan 88 AR EE (9 B 215
TEFTA TR T, B HLER (Total organic carbon, TOC) f & HEIE FIAL T 1.36%—9.13% 2 [d], 0
1R, IS HTERI TOC FEE S A B 1 MR B 22 [ IR ANAA e B S 2R MG R, G /R AR HIF S IX 35
SCCPs 7+ 4 rp (i R IR 58 B T A MU & i, 78 AR OE Sk ot A5 2 AR LA 2538

R GINT RS A BuA K Y SCCPs 1k AL I TOC 431
Table 1 Concentrations of congeners and Y, SCCPs, degree of chlorination (Cl% ) and contents of TOC (%) from Taizhou
W/ (ng- g T-H)

o JE—
RAFE R AR/ % TOC/ % S o sC, SC, S
JQ 60.8 3.87 47.95 14.98 11.86 10.85 10.25
SB 60.6 6.29 52.46 19.52 12.78 13.79 6.37
YQ 60.9 4.37 60.30 21.86 18.13 10.59 9.72
T 60.9 2.73 60.80 22.21 17.40 10.77 10.41
HJ 60.6 4.65 65.48 19.33 18.10 13.09 14.96
7G 60.7 4.54 68.63 18.82 16.43 14.72 18.65
HoJ 60.7 3.81 71.45 20.48 19.12 15.54 16.31
LY 61.3 4.60 76.58 33.18 18.10 12.43 12.85
TY 60.2 4.59 86.17 24.30 34.08 13.34 14.45
PJ 61.1 4.33 101.2 37.06 27.96 19.99 16.22
XQ 60.4 5.14 125.7 32.41 37.25 25.87 30.18
YM 60.3 3.64 127.2 35.27 36.62 30.25 25.06
sJ 59.8 4.34 129.6 41.92 31.99 27.68 28.00
ToY 60.2 5.36 139.9 36.61 32.55 30.61 40.10
Slb 60.1 3.41 200.2 114.2 44.24 23.20 18.55
LNJD 61.2 1.36 231.0 96.64 69.61 41.59 23.20
FJCX 60.2 6.09 234.1 4421 44.80 36.28 108.8
1 60.1 2.68 263.4 150.6 79.47 17.46 15.90
GQ 60.2 3.75 282.8 99.66 72.96 52.30 57.91
NX 60.5 4.78 303.5 187.3 76.82 19.36 20.00
LTA 60.0 5.66 304.1 170.3 88.94 24.20 20.62
G 60.0 4.16 385.8 200.5 85.42 51.11 48.70
LYb 60.5 4.09 627.3 361.4 167.2 61.54 37.20
FIJD 60.3 9.13 867.3 527.9 211.8 72.03 55.54
XC 59.1 2.89 983.9 214.9 170.6 222.6 375.8
BFA 62.8 5.37 1298 179.8 441.0 453.2 2243

2.2 AR E A B 2 0] 4 A FEE

WE 1 PR, ERTA RS T, X SCCPs fi e Wk BE SR AL T RAE b KB (B 4 1298 ng-g7'
WP SR B B R A ) o0 XSS 1 E P &, o 47.95 ng-g'. HIERE S X SCCPs VR EE
KOV 52 300 i 8 WA Y T i v o BE 25 P 8 I TS T R AR A B B, X 5 Fu SEWFSE &5 M i X PCBs 1 PBDEs
(25 ) AR AE— 3RS, HE— 25 R WA T M X W] BB J2: 5 N JE i1 IX 358 POPs T3 Y (1% £ R R & 2 o
A A Y. SCCPs BV BEIX ] R 231.0—1298 ng- g™ (FHIEF651.6 ng-g '), Wi TH A ZH. FRA 40
Ah, B AR X SCCPs [ - Xk Bt =5 T B R A5 Chen S8 AFERFSRERVLUTEUY) h SCCPs 1975
Y I A L T A X 3 FE D8 P SCCPs 36 35 e R IX 4k B (- 2471 %7 2800 ng- ¢! T
), RUHE YRS ST SCCPs AT g 2 i J& 0 FR BT HE R 1) — 1878 B U
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Fig.2 The X SCCPs concentrations in soil samples from different areas of Taizhou
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Fig.4 Variations of relative abundance of SCCPs congener groups with distance
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