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The Relevant Analysis Between the Physical —chemicial Indexes of Soil Samples and the Concents of
Organochlorine Pesticides in the Polluted Irrigation Areas

WEI Yong—xia, HE Jiang—tao, JIN Ai—fang, CHEN Su-nuan

(School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China )

Abstract : Total 3 borehole profiles samples were collected using Eijkelkamp soil sampler from the wastewater irrigation area of Beijing south—
east suburb, and organochlorine pesticides(OCPs ) of soil samples were analyzed with GC—ECD. SPSS(statistical program for social sciences )
software was used to analyse the relevance between physical-chemical indexes and OCPs contents. Results showed that, the OCPs contents of
3 surface soil samples were 20.18, 30.94 and 20.19 ng- g™ respectively, and three of them were lower than the Soil Environmental Quality
Standards. Under the surfaces, the detected contents of all the profile soil samples from 0.5 m to 5.5 m were less than 1 ng-g™. That’s to say,
the surface soil was the most popular accumulation layer of OCPs. The relevant analysis results showed that, the cation exchange capacity
(CEC), total amount of clay minerals , and clay content(C) had high level relevance between each other, the correlation coefficients were
0.746,0.815,0.851 respectively. The total organic compounds(TOC ) and the moisture ratio(H) were main factors which decided the distri—
bution and transformation of OCPs in the soil profiles, regression equation was: ¥ =0.569X 10—0.632X ;.

Keywords: wastewater irrigated areas; organochlorine pesticides( OCPs ); accumulating layers; relevant analysis
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0, AF e bR BB, 7E 14 d ISR BCE TR .
WKAE EPA J5ik 3550, FREX 15 g HHERESL AT 3 ¢ Tk
TRIRENE T 40 mL EREIEIHEA , A 20 mL 42
(11 PIIERAE e AR, T 50 °CHE 400 W
PR T L 20 min, 285 T 3 000 r-min™ T &0
3 min, AN ZE 100 mL 955 D556, &8
B2 Wk, AR B, o TR B R A AR JBE K, i e FH
0.4 wm [ PVDF JERECAHLAH )38 . 78 35~40 CHy7K
R R R AE AU, MG £ 2 1 mL B, BB 2
3% W+ (1) SPE ML, Ve TR AR E 1 mL,
RS A 2 mLAF /NIRRT, BRF DAL
1.2.2 4%#1

FRAE2E[E EPA #I OCPs HIbRHE 1 , BE G AT
K H GC-ECD SAH % (Agilent 23 7] , HP-6890 fit
63Ni-ECD il &%), itk HP-5, B4 30.0
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Table 1 Analyzed physical-chemical indexes

and mesured methods
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LEACR TOC M 54y & i (CEC RS P4
A5 AL B 43 31 4 19.55%~36.38% ,0.13%~0.94%,
11.40%~45.60% ,0.04~0.15 cmol -kg ™, 12.30%~60.60% .,
K4y 5t \CEC FURPRE & i = 2 () 7R e [6] 1114
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Table 2 Analyzed results of the physical-chemical parameters of soil samples

A BrIKEI% TOC/% R4y 5 14t/ % CEC/emol kg™ ik & 1t/ %

RERE g i VS RN TSI bR OPRL R F0 b
0.00 19.55 1.26 0.77 0.06 31.10 0.36 0.08 0.03 22.87 3.63
0.50 27.90 0.54 0.30 0.10 11.40 6.87 0.06 0.02 17.80 9.56
1.00 31.83 2.23 0.64 0.20 36.00 12.64 0.15 0.04 42.20 11.12
1.50 36.38 2.08 0.94 0.08 45.60 2.74 0.14 0.03 60.60 6.39
2.00 25.18 0.94 0.28 0.24 38.80 8.09 0.13 0.00 39.50 19.37
2.50 24.18 1.49 0.13 0.04 23.20 8.82 0.09 0.02 21.67 5.01
3.00 23.75 2.16 0.33 0.09 17.60 3.53 0.05 0.01 25.73 14.00
3.50 23.13 3.51 0.24 0.04 18.30 1.47 0.04 0.00 12.30 2.05
4.00 29.52 4.88 0.42 0.07 25.60 0.93 0.05 0.02 22.03 3.69
4.50 29.00 3.59 0.55 0.10 19.70 5.28 0.07 0.01 20.80 5.89
5.00 23.94 243 0.64 0.12 28.10 0.78 0.06 0.01 21.37 5.02
5.50 29.58 5.41 0.60 0.04 31.10 2.08 0.05 0.01 27.20 8.60
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Table 3 The detected total concentration of organochlorines

on the studying three vertical sections

AR /m B ¢ il
Ing-g" Ing-g Ing-g g-g"
0.00 21.18 30.94 20.19 24.10
0.50 0.19 0.44 0.16 0.26
1.00 0.08 021 0.04 0.11
1.50 0.22 0.39 0.35 0.32
2.00 0.91 0.37 0.08 0.45
2.50 0.45 0.00 0.19 0.21
3.00 0.23 0.20 0.07 0.17
3.50 0.11 0.00 0.36 0.16
4.00 0.12 0.10 0.34 0.19
4.50 0.04 0.00 0.00 0.01
5.00 0.41 0.08 0.14 0.21
5.50 2.39 0.16 0.20 0.92

4 B oE X EAE SR L 25 M 56 R B, R T
DIE 78 B MK P=0.01, BAS XA R 99%11) 4
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Table 4 The correlation coefficients between physical-chemical indicators of the polluted irrigation areas
AT 224X
L ZHL g & TOC K/ CEC Rk &
EIKR Pearson FHRAR G R %L 1 0.390" 0.400" 0.381" 0.517"
PAE ) 0.019 0.016 0.022 0.001
FEAAEL 36 36 36 36 36
TOC Pearson FAEEAHIC R AL 0.390 1 0.590” 0.332" 0.579"
PAEGUN) 0.019 0.000 0.048 0.000
FEAKL 36 36 36 36 36
Wy E Pearson FUEAFIC R 4L 0.400" 0.590™ 1 0.815 0.851"
PAECEI) 0.016 0.000 0.000 0.000
FEAKL 36 36 36 36 36
CEC Pearson A SE R L 0.381" 0.332° 0.815” 1 0.746"
PAE (XU 0.022 0.048 0.000 0.000
REAKL 36 36 36 36 36
Rk Pearson FAEEAR I R EL 0.517" 0.579” 0.851" 0.746™ 1
PAECUI) 0.001 0.000 0.000 0.000
FEAEL 36 36 36 36 36

TE: L 730 AE K P=0.05 ORI IR AARDCFR AR, " R 2 7KF P=0.01 (XU I BIAR DGR AL, 2.0 FLAYBAL S HCR HIAY & =] -4

. 3.0r<0.39 fIREE A, IP7E 0.39~0.70, HEE A5, 1h1>0.70 155 BEAH

PR BT TS B X = W AH O BB ZE - . &K
R TOC MRTFXAHIEA BEE X, MHCREH
-0.599.0.533, ikl - P & s x A AL B X,
HARRBCN-0.052, HARGH e R 3% 5,
TRAHSE AT A EIHALSEGE M IS LT 15
B AR LR 5 A MLERAR 25 AR A A G L (R
JESEBR e R - A HLE R R AR 2, IRIEAR
SGEE R THEA AR =5 e L S B dE
FREE 7K TOC K89 & b b B R
Y=—0.622X 4 45+0.595X 10c—0.052X sy
WARFRAECCI 1T R AT %0, Ar A R —
SEMZAE T, TOC B Im—A~ 5 85 A AL 23
Jm0.595 B ; B 7K FaHE N — 207 B DEAPLA
SERI A 0.622 ASHA . F I AT L B 7K R AL A AL

SAVEATRI RIS, A THE AL 6.

BT T RS S A HL A ) A 5% 23
HrRIEE AR SC AT, $945 S K RFA HLER 5 A LA
ATREFRIAISCHE . (&M AR AT 2% A SR R, A

& 6 BEKEFSH

Table 6 The enter regression analyzing

EIEES @)
_— ﬂlﬁﬁ‘(’t‘ﬁj%%fz FrifE AL i P
b fRERZE B
WH 21798 6.039 3.609  0.001
HIKE -1.019 0241 -0.622  -4.235  0.000
TOC 19.448 5454 0595 3566  0.001
WEeE -0041 0138 -0.050 -0.297  0.768

TE AR SAPLE, . B RITTRREL

x5 SER-HFEENSSELERZERHEXXER

Table 5 The relationship between organochlorine and the physical —-chemical indicators of the three sections in the polluted irrigation areas

G R 2R
P A b MANE Bk AR e MAHS TOC P AT

~ p=) AHE AL 1000 0599 .. g LISV 1.000  0.533 .é F B L 1000 -0.052
= ﬁ PAECR) 0 0.000 ¥ ﬁ PAECOUI) 0 0001 & ﬁ PAECOUI) 0 0768
= A R 0 2o A i F 0 32 % A B 0 1
% 5 MREREC 0599 1000 z MCREL 0533 1000 Z g HICRE 0052 1.000
% 77J¥< PAECHUAI)  0.000 0 % § PG  0.001 0 = ZJ PAECIUN) 0768 0

GLILS 20 i 20 o g n 0
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Table 7 Model summary

B REMEAR RFERE KIER Aithiek
1 0410° 0.168 0.144 7.679 03
2 0.666" 0.443 0.410 6.377 34

T a PO CROEOI), 97KA b SUat. ORI, 9K,
TOC, B 1: Ry AR S KA B 2. 5| A2 HE & /K %A TOC,

=8 HESH
Table 8 The analisis of anova
J5 250 ¢
R FoMdf WECF Pl PIE
I [EJISEI AT 406.008 1 406.008 6.885  0.013a
5R2F M 2 004.894 34 58.967
MOFEF 2410902 35
2 [ 1068.777 2 534.388  13.139  0.000b
R 1 342,126 33 40.670
SOEJFAL 2410902 35
e, PSR MAAHNLEL 4 AR
=9 REKI
Table 9 The test of coefficients
[ 5 4347
- 1Fﬁ‘/ﬁ%i§§i PR AL i P
b FRfERZE B
1 WEC 20733 7.031 2949 0.006
SRR -0.672 0256 -0.410 -2.624  0.013
2 WEHL 21450  5.842 3672 0.001
SAKE -1.035 0231 -0.632  -4.483  0.000

TOC 18.613  4.611 0.569 4.037 0.000

AR B AL B ) SR — 2D i — 25 L A5
BATAE R IR T~3R 9, WRAEEAN LG R E T LUE
L EAY 1 TP AR OC R R O 0.410, TR E R %K
R* 24 0.168, £ 1E FHE RN 0.144; 818 2 rh g A
KZELR H 0.666, MR EFREL R A 0.443, KOE T
TERECH 0410, PR EIAR S 225500 el AR 1 1 K
MER) R*AE AT UL, A L3 F RS B AR i 5| A B
AT R AR S o BRSS9 LU Rk K [RIBS AT LR
PSS S N A DNEIE by o T o LS N
P, AR Al T AR R ZE AEAN BB

TH AR (AR E ) 5 25 A T R T A AR A 1
2 [ FAERT PAE ., 7F P=0.05 £ F (T F K5, B
1 E B df1=1,df2=34 45 F jp A nl 1, F(1)>Fp
(1,34)=4.13 B8 2 () 3 H BE df1=2,df2=33, 4% F 5}
AN, F(2)>Fp(2,33)=3.28, Hit Al UL Ak A 1

EE -

T B BREAC N EPRHE AL R B 23 il X A
AL ORI 23R4T ¢ K. X TARAL 1 7E AR =
34,P=0.05 £FF 2 ¢ /0 2201 A 1a/2(34)=2.034 5,
FEHHE BT P=0.457, Eid ¢ K90 AR 1A H 2L
PTG b 35 8 S W TSR 2, 7 A JEE n=33,a=0.05 5%
PETF 2 ¢ 43 AR 20T 1a/2(33)=2.032 2, 3@ 3 ¢ K6 5
AR 2 (Y RTA RECER A i 2R S ZR BRI
BHLEE Tr 225 0T F K58 K 2B TG ¢ K656 AT A
B 2 5 2 R S

FRAE L T3 Hr 4 2 T 45 R oAb el 02 7

Y=0.569X 10c—0.632X 4

FRAEAL 7 R AT LU A HLRR A 5 7K R 5 L
SR 2B AR I I S AH I

I AL 3 ROk, BT A ML E KR
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—MAE 1 mg- L7 LUF, MDY T i A ML bk -
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R RGN ARk e, mT O 3 ML &5 i 5
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3 #ig

(DIFFRXAYAR L FEBRBREM N EZE
e A BLGRSE H Ve B 3 A Hh (M PR B T b )
—GhRE 50 pg-kg™s FRIZ LIRS BRIV A
ZAK, HEBE— BB 1 ng-gs WEPLETE 3 4
FIT RTINS R E . AL TR 1
EEAER /N

(2)WF5E X - B FR PRl OC AT i 25 SR 3R
CEC JRRL B FIRL 04 2 i = 2 A0 W e 114 A
Sk A R B HE 0.746 L L,

) RAH AT, AR BN, 32825 [l 25 R 3R
W55 X R HER TOC A /KR S5APLEAKR A Z AR
UF AR G | SR M A L AEA 24 7 - 4380 v v e ) 5
Rl EEHZE, Horp TOC #2 IE [/ VR, 1 5 KSR 1
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