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Residual characteristics and source analysis of polychlorinated biphenyls in surface soil of the Jiefangzha irri-
gation area, Inner Mongolia, China

XIAO Lei, PEI Guo—xia’, ZHANG Qi, YAO Yu—tong

(Institute of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: The residual characteristics of polychlorinated biphenyl (PCB) congeners in 49 surface soil samples collected from the Jiefang-
zha irrigation area were analyzed by gas chromatography—electron capture detection. The residual characteristics, spatial distribution, and
pollution sources were also analyzed. The results showed that the total PCB concentrations in surface soil ranged from below detection lim-
its to 209.95 ng - ¢!, with an average value of 15.09 ng-¢"'. PCB concentrations observed in this study were comparatively low. PCB1,
PCB29, and PCB47 were identified as the most prevalent contaminants in surface soil. The relative PCB homologue content in soil de-
creased in the following order: PCB29(38.65% ) >PCB1(33.33%)>PCB47 (11.62% ) >PCB5(8.25%)>PCB98(8.14%), indicating that the
surface soil in the Jiefangzha irrigation area was mainly contaminated with lower—chlorinated biphenyls. There was a noticeable pattern in
the spatial distribution of PCB concentrations in the soil, which was higher in the northeast than in the southwest, and was also sporadic in
the southwest. While the soil pH was found to have a significant effect on PCB concentration, it was not affected by organic matter, electri-
cal conductivity, or sand, powder, and clay content. The results of correlation analysis and factor analysis showed that the main sources of
PCB pollution in the topsoil of the irrigation area were capacitor and transformer oils.
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Figure 1 Map of surface soil sampling sites
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Table 1 Descriptive statistics of PCBs concentrations in the soil

e wiff "
. w2 gae g
EEXY] Standard
Homol Range  Mean value/ leviation/ Coefficient Detection
omotogue /ng-g”! ng-g’ : errgl?;)'n of varition/% rate/%
PCB1  ND~144.91 4.80 20.50 427 73
PCB5 ND~8.95 0.57 1.38 242 47
PCB29 ND~15.55 2.89 3.40 118 96
PCB47 ND~37.98 5.84 5.98 102 96
PCB98  ND-~3.64 0.55 0.79 144 57
PCB154 ND~2.04 0.17 0.36 212 29
PCB171  ND~0.88 0.12 0.23 192 31
PCB201 ND~2.34 0.14 0.43 307 16
> PCBs ND~209.95 15.09 29.36 195 98

TEND AR TS . R

Note:ND is below the detection limit. The same below.

R2 FEMRRELTED PCBsHIRE

Table 2 Concentrations of PCBs in the soil from different districts

oK PCBs AP HE THE 3k
Research area PCBs kinds Range/ng+g™” Mean value/ng- g™ Document
iR TS I 7 Juk 8 ND~209.95 15.09 ENTE
SR 8 ND~265.65 56.00 [17]
OMRHTIRAR 11 58.20~253.08 111.00 [18]

GrHERRIX 7 0.11~2.69 0.86 [19]
B[S iE N 58 ND~0.71 0.43 3]

ARHEX

YeE R — 9.00~2642.00 123.00 [20]
Tl L LT 29 0.27~1.82 0.59 [21]
T R 22 T 29 0.11~0.22 0.15 [22]
FHNNIX 12 0.50~5.00 — [23]
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Figure 2 Percentages of isomers in PCBs
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Figure 3 Spatial distribution map of soil residual PCBs

concentration in Jiefangzha irrigation area
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Table 3 Pearson coefficients matrix of parameters
AR TR PCBs [F] &4 Homologue
Physicochemical property PCBI PCB5 PCB29 PCB47 PCBYS PCB154 PCB171 PCB201 > PCBs
HHLBT 0.250 0.224 0.132 0.170 0.129 0.513% 0.147 0.013 0.246
pH 0.336* 0.251 0.190 0.278 0.168 -0.067 0.037 0.049 0.330%
EC{H 0.079 0.041 0.059 -0.034 -0.107 -0.106 0.033 -0.041 0.053
ki 0.002 -0.047 0.047 0.013 0.137 0.178 -0.111 0.080 0.014
ki 0.028 0.062 -0.071 0.015 0.159 0.183 0.090 -0.086 0.004
FkL 0.144 0.221 0.314% -0.271 -0.157 -0.039 0.254 0.022 0.208

TE R RTE0.01 K ORUR ) BB FEAR ; #FORTE 0.05 /KF (XU ) ERFAMK . TIAlo

Note: **means correlation is significant at the 0.01 level; *means correlation is significant at the 0.05 level. The same below.

AR KT 189 F Lo, FRsr F1 A F2 iR T
44.91% 1 19.90% W J5 2 & 5, R B 5T Wk R
64.81%, 4N 5 iR . WK 4 FT7R , 45 PCBs FRLR
T A K, X P2 PCBs 1975 YL I B ANTH . 7F
F1 |, {52 (PCB1.PCB5 . PCB29 1 PCB47) A5
BB E 800 (>0.827) , AT Ry —4H . 3% 4 Rk
AR BTG e R I B R IR, B F1 3 2R
HL 25 A A8 e A T it R o 7 S I O A R

PRV A, 3K 2 328 o8 I 28K i A DG 2R B0 /N ) 32 2 it
Ko FR EIAE 1950—1980 4 [0) , N H A% 7 [ | Eb A1 B
A ] A5 A F1 R KA i 4, A F R R B, X 4k
[l A0 ) KA, B4 v v EUCOR ) & e ™ AT
REA /D R AU HL )25 R T Bl A S rh 3 Al T
SUBCR Y5 e o 155 ) o T i i ek A 39 e GG
RTINS B, i ik IR HE B PCBs 1975 G4 K
T8 3 R 7S AR RN AR R 2 T i

1525 5 Fe WL A8 Fs Al S LI 3 iy e 2 as A T, Horp 3 g
DR 25 PS8 5 2 o RS 2 sl A e
2, AR 2 B S s s A 7 s i T R 3 A g R (1) PA 527t A e ] 4 B 1= 38 vh 3 PCBs ¥ B2 K
B I (AR IR . 25K s ARATE R AR
2 1L B TR G DR R AR SRUBR R DR DA — Table 5 Reasults of principal component analysis
Y, ZEF2 I, PCB98 .PCB154 . PCB171 Fl PCB201 variation coefficient
/E\* ﬁ - /—\'_E E/:J 1k ﬁ ’Tﬁ (>0 169) s Ej‘j'(:ﬂ ﬁ‘j% —4 s %:2 Eﬁ FERR AT 5 Fll Extraction sums of squared loadings
Foys Gk i HAT AR, F2 R E U KA )ik oy FFIEAR LESLS S 2B
F0HIA L PCBIS 5 PCBISEPCRITLAIPCR20IH) e oo el
TE BT RIAR DG 2B %0N, T PCBIS 1Y 32 5 Sk Y5 2 1 3.59 44.91 44.91
BRI AR, AT REAY ok A RBN 2 1.59 19.90 64.81
R4 PCBs iIRER &S E K /REME X RE R
Table 4 Pearson coefficients matrix of PCBs and parameters
Iji H Project PCB1 PCB5 PCB29 PCB47 PCB98 PCB154 PCB171 PCB201 > PCBs
PCB1 1

PCBS5 0.890%* 1

PCB29 0.536%* 0.569%%* 1

PCB47 0.787%* 0.766%* 0.8227%%* 1

PCB98 0.238 0.227 0.406%* 0.423%* 1

PCB154 0.043 0.056 -0.083 -0.031 0.204 1

PCB171 0.188 0.157 0.393%* 0.394%* 0.156 0.310% 1

PCB201 0.072 0.086 0.170 0.283%* 0.130 0.310% 0.437%* 1

> PCBs 0.972%* 0.900%* 0.700%* 0.903** 0.343%* 0.042 0.287* 0.157 1
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