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Residual and Distribution Characteristics of PCBs in Surface Soil of Jiefangzha Irrigation Field
YAO Yutong, PEI Guoxia®, ZHANG Qi, WANG Jing, SHI Feng
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Taking Jiefangzha Irrigation field as research area, 49 surface soil samples were collected in September of 2015 and
the residues and distribution characteristics of seven kinds of PCBs were analyzed. The results showed that PCBs were
contaminated in 98% of soil samples. The residues of £7PCBs ranged from ND to 65.04 ng/g, and the mean residues were 10.28
ng/g. Mainly based on low-chlorinated PCBs contents, the residues of PCB47 play a leading role, and the detection rate was as
high as 96%. However, high-chlorinated PCBs residues were low, the detection rate was also lower (43%). There were
differences in the residues of 7 PCBs in soils under different crops, soil quality and irrigation conditions. The spatial distribution
of PCBs discussed by the Kriging method showed that from the southwest to the northeast, there was an uneven distribution from
low to high, the concentration gradually decreased toward one side, and the southwest was slightly lower than the northeast.
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Fig.l Soil sampling site in study area
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Table 1  Statistics of seven monomers in surface soil
) fRSEARIRAR (SRS
Eisan ¥,PCBs
PCB5 PCB29 PCB47 PCB98 PCBI154 PCB171 PCB201
BRI (ng/g) 0.57 2.89 5.84 0.55 0.17 0.12 0.14 10.28
e KAl (ng/g) 8.95 15.55 37.98 3.64 2.04 0.88 2.34 65.04
/M (ng/g) ND ND ND ND ND ND ND ND
5 5 R A(%) 242 118 102 144 212 192 307 103
HAKE 53 (%) 5.59 28.07 56.78 5.37 1.66 1.19 1.35 100
BAIRKS H R (%) 46.00 96.00 96.00 57.00 29.00 31.00 16.00 98
¥ (ng/g) 9.30 0.98 10.28
H A3 (%) 90.43 9.57 100
K 3R (%) 98 43 98
Iy B4t (ng/g) ND ~ 4.69* 4.69*~6.83> 9.84°~ 19.78¢ 19.78% ~ 30.93 30.93 ~ 70.00
FEAEL 13 12 7 3 2

. ND AR SR THIER; a, b, ¢, d451H% 25, 50, 75, 90 A4k,

BIDAREARE R F, BRI 90.43%, fith=
ik 98%. PCB47 fE LM &Rz, BiZXE
TR, HRJE PCB29. B 1 BS
SR AR R PCB47, ik 37.98 ng/g, i
A 4 55 e 2 27 3 DU AR . i ARG
RS RED, 17 9.57%, KRR 43%, H
t PCB98 4k B AE i AR T A J/ TRis, H
57% (A EHER IR . RS S X U7
I I S0 e w = A I = 1 L N S Wy £ -
X (20128 3if 77 Aff 9 245 SR — 2, R [E Y PCBs 11
5 B8 LI AR EE K AR . LU S AC B
FREEAEILEL, ABFSEIXER 9.3 nglg, BT &
3.21 ng/g. &MEIIX 0.35 ng/g. T H IR
158 33 ng/g, HEMTHIMIGYLHLIX 81 ng/g, Ab
F AR, EAMLEBA DAREMRBCE N
FAFR 22 RGO 5 & AR AT A 22
B, HERMEN—FARE TR ZESR 6 N
%, RERPRERERE, 23 5EEENK
S AL, MHE PR I A ARECR , KR
FERAR, BEK . RS TBMEEZE, HARER
BRI E, SEBREGYRIFERZ). Yang
A4 R T FRE PCBs AR CEE LAY X —ZF
52, Horp FEUE H Tl FE G o KA 2 6 3R
WG Y, RIS BEHEBR TS Y W 7E A SRR B
BT W AR

X} 3 7PCBs 5% B A1 04, ink 1 o .
R RS T, S ,PCBs RYSRH BT

ND ~ 65.04 ng/g Z[i] , HE AR Y{EH 10.28 ng/g,
PrifEZE 10.60 ng/g. ARIEEHRE 1 E 4301 E 734 6
Bt, £ 50% +3Erh S ,PCBs FUWEE 4.69 ~ 9.84
nglg, BB A 20% B TIHEEE R R R AR
R, M 10 ~ 30 ng/g, 3,PCBs EEAEPFTE 9.84
ng/g VAT, FEAELBASE B 3 i odl . %05
LN BS 1T PCBs BYSR S T fc i, N 65.04
ng/g, TIRZH—EREGY, MR H
O EED R UG B37 A R AR Bl 36.93
nglg, T REEMEGWE ., B49 SRR RHILT
REDUBR , U e /IME S BUAERE & B8, 5% BA
} 1.26 ng/g.
2.2 11 PCBs B4 f4HiE
2.2.1 PCBs fEARRVEY LD OARE  BF5E
XN, FELFEER N, Z,PCBs 7EAFIEY)
9 PR BA R R/ IMI YR Ry T > 2R A - E> TR oK
FIHEEE 2), T EARIIEATVEY), Ty PCBs
TC LI B E A%, Wi . I TR E 1
I, TR B AR S A PCBs fie i o $EAE
TR B22 g, AR T A,
T A PR & PCBs HLAS SR . SR . SRS
A B TS Y i % B o s TR b X oK -3
WA T35 46 142, AT AES T KA B 1) ZM IR 0 15 A
A HILTE YL i R A VR A 59,

A FARBFR B, Fok 0 S L ST
b A PR A |- B A — S0k, REA R R
TR A M T AR, 3 Fhm
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x2 AREIEHTLIED PCBs WIF%EE (ng/g)

Table 2 Residues of PCBs in soil under different conditions

PCBS Hilk TEW) 145 4 T2 HEWE A1 TEAE K B

Fok 44 A+ 1 b+ it K Ik (%3]

PCB5 0.38 0.21 0.16 0.62 0.45 0.09 1.43
PCB29 2.65 2.08 2.71 2.99 2.79 1.23 4.37
PCB47 4.95 6.83 6.15 6.02 5.71 3.80 7.69
PCB98 0.61 0.85 0.19 0.59 0.47 1.20 0.50
PCB154 0.11 0.11 0.24 0.17 0.12 0.29 0.33
PCBI171 0.10 0.13 0.00 0.13 0.11 0.06 0.22
PCB201 0.05 0.00 0.00 0.15 0.13 0.06 0.23
¥,PCBs 8.86 10.19 9.45 10.67 9.78 6.72 14.77

. RPRR T,

IR R (1 5% B i 22 (500N, /R T & 413 [R) A7
TEE AN A R, O i TR R R EY) . B
PR | A S S N WG R AR P 4
PR B, DT 22 5 B3 407 119 25 S 4261, PCB47
SRR, BUEEm T I 5, FESHh ek
e, N 7.69ng/g; 7EE KPR S ERAL,
H4.95 ng/g, SR EKXT PCB47 EA I 5 1Y) A fig
YERIPT, PCB98 FEZ5fbih i & ibdne sy, HoAv ikl
TEFEHFE IR A3
2.2.2 PCBs 7EANRREM A/ N fmReaE X
FE DI RN R T b, S5 RFE W Z,PCBs 5%
B A G Sy 3 > BT K> K o i b b B R AR AR )
P, JCKURRERE, A% SHEBMKIETTC, N
JE A s PR 3 TS G, TE e BS B RA e 14 R
PR A 8 R 12 SRR FERUKAL | Hh F 4 30 ) SR 5% 5 i 7
PEARREK, 15 Y I 1458 5 B e A8 SR K b I LR
PCBs 7EJRYE f A B 1 W B E FH RS, & ft i TR
K3 BDKRERE PR B49 LT AGIURR , HA
BN SR N i B R (o s B () s el 1
PCBs FUFETEM, &4 PCBs AU K ZkiR . Bk
B AW FE XN, Bff 1 5 PCBs fY 5% 54 4
e Ak A THUR K, 5% B i AR RT R M R K
205 YRR B RRAR

S PARTEAR RIS, LUK
F, GAFEFRAEY) AR S A R A — B 45
LRV E RN E A VA= W [ I € w3 N DA R WS
R ER . FRMAET R EIKIK R PCB47
(5.84 ng/g)>PCB29(2.89 ng/g)>PCB5(0.57 ng/g)>PCBY8
(0.55 ng/g)>PCB154(0.17 ng/g)>PCB201(0.14 ng/g)>

PCB171(0.12 ng/g), ST #a i HrAG I H3 4 BRI B3 1
PCB47(12.02 ng/g)>PCB98(5.12 ng/g)>PCB29(2.60 ng/g)>
PCB5(2.54 ng/g)>PCB154(2.03 ng/g)>PCB171(1.64 ng/g)>

PCB201(1.12 ng/g). /KIGHEIFEH, PCBs (455
TR A R R | 3 & AR P s bk, DUARTRD
0 3 R K RS, i A AN S Y R A ] R
[A], Byl KA 24 Bl s e BRI R R 22—
2.2.3 PCBs fEAF LR EIMEEIE BN AT
SRAE SR+ R RUON A | R R
SRR T RbE . RPHE AR, AERIAAHL,
Rk KAWL R S 5, PCBs MEWZIH R T0
o, SR g%, T AR B AR TR - AR A
WO HE + v 5k B8 S f e AR BRSSO B1O, SRR AT
B41l., B10 AN ETEL, WAEERKMA, HY
RIATEZ , AP =R, N PCBs RIS K M Afd
TR A AR 5 A4 - 3Erh 290 B4 AR &
Ko r= e BE MR A HLTS e B A I B, FIE LA
THLRIR

MFE 2 KFE, 78 PCBs BARLEA R 4 5 sk
BB AE[R]—K -, X — PR Al i . HHERhRL N
FMBUK ., TS B SW R PCBs, MMiMifh+
TR D HAH 22 R 2, vl AR R I 2 BLY
W, W+ PER PCB171 5 PCB201 K %
TR IMZk , HoAx PCBs MR A AS [R R BE AOAG 1
HI LR EARECE 53, PCB47 2R+
Pl 1 B2, SRR E BS, DU
IRAE BT A0 o g R (IR T A 2R R B H
e E AR AR A TR R VR DR TR B
o e AR K 6 K ik B Ak FAIRK
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Fig.2 Trend analysis of PCBs residue in sediments
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Fig.3 X ,PCB spatial distribution in surface soil

WM T, ARpRgat— 5. b, BEE L
B ) PCBs 23l ot U7k ki . Bk . WLt Koriz
SRR LT 2T B0, RS L
FEIEDS, DT A% 22 9 R BR 40 A1 i X )
2.4 tIEdh PCBs BISKIEIR S

45 SPSS #FF5HAY KMO fH A 0.599, KT
0.5, Bartlett BRIERIIREE RN 143.271, Kok, M
EE BN Wi g N OWRES L IREE L7 NN S

Xf PCBs 7 F iR A7 3 i 43 404, #4314 3=
BT Y15 Y2, B G s i 63.968% LA R B
FRLIT Y1 W5 2 5THRFN 42.603%, [R1 R4 PCBS.,
PCB29. PCB47 [ A F#far i K, AARALERIARW

http://soils.issas.ac.cn



172 +

e o551 4%

FREARGL . PCBO8 J& T H AR, HFHm i/
WA E/RS Y1 o Prs EFREAT 9 000 ¢
FEMS N =AM 15 PCBs, SR FRM 5N
42%; 77 1000 t FZ AT HEAMR 2 5 PCBs,
FOCR =B 56%, HAM A Aroclor1254 2&
R, PUSEAREEZESE Tl Aroclor1242 ) 32 B,
Gre ERA Y1 5 Yt ] GEAZ 2 i ) L S 2R R
FIHERC, IMETINN  EM BT B8 Y2
B 2 BiF sk R oA 21.365%, {1 PCBI154,
PCB171., PCB201 = S AR A 85 BRI o o LA Rk
I AR ARMESEA T B B A%, AR v RB S 56 4%
WA AR SR TS YAy G, FREIRG AR L LB
GEFEMARBEAL RS B BEAER, e R
RS EETEN, TR Y2 Zmmk. Sk
i PCBs U= S B RE, (HIR7EEE . BRI TTE
%, RIASEmAETG Y, JF H PCBs i ik
P HAE IR RE R, DT LRI 2 .
PLERS 155 2 B ik, 145 3045
SRAE SRS L1 3 o B 4 S KRR 2R
Pere—ml, >k A Rl—i5 eI m T RErER . IR
REA AN S 2R, ERAPERS TR, B
5 G IR AR, A BRI E R YA R,
JIT ARG 53800 1 15 G P R YR 5 R [ A7 A2 AT
PR, FE F WA 1, B37 st T H AR, Hak
B St E BT K TP i R, R SR R e
PCBs 5% . B46 JHBIH#ARAWRT . k.
T, GRS, i Toalki5 g 38mT5 Y sk,
Fsr 2, B31 B Scm EU . — SRR T AL
KL w2, JCR MR AR | fh2 5 AR R

4.00r Bag
" .EZS
B31
o
B89
B14 g
2.00r ot
B2 B
[+]
$

o B36 8

\5‘\1\: 523351 Bi5
K 4986 asscc‘ggg? &2
4 k8 B39

4 0.00 PR 0 O e
H Ba4 B26
1835 o

B16 |

Eggs 12610 ¢ 5837
Be6ig0s
@
-2.00r
B5
o
-2.00 000 200 400 4.00 800 10.00

TS 1485

El4 EHH1. 289HEE
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