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Correlation Between Heavy Metals Organic Matter, pH Value in the
Soils Along the Bortala River

CHEN Hao', Jilili « Abuduwaili*, LIU Wen?, CHEN Jing®
(1. College of Resource and Environment Sciences , Xinjiang University » Urumqi 830046, China; 2. State Key Laboratory of
Desert and Oasis Ecology » Xinjiang Institute of Ecology and Geography . Chinese Academy of Sciences s Urumqi 830011, China)

Abstract: As, Cd, Ni, Cr, Pb, organic matter and pH were monitored in the surface soil of the Bortala River. The
correlation of five kinds of heavy metals: As, Cd, Ni, Cr, Pb in surface soil in the studied area and the soil organic
matterand pH value was analyzed. The results show that average contents of 5 kinds of soil heavy metals such as As,
Cd, Ni, Cr, Pb were 22. 37, 52. 52, 27.50, 0. 48, 28. 92 mg/kg, respectively, the average soil organic matter
content along the Bortala River is 27 431 mg/kg. Soil pH value range from 6. 5 to 7. 5, with an average of 6. 94. The
correlation between soil properties and heavy metal contents in the study area is complex: Organic matter content
is significantly correlated with contents of As, Cr, Cd and Pb. Organic matter is easy to form a complex with
heavy metal ions, thereby reducing the heavy metal ion activity, resulting in increased heavy metal contents
in soil. pH value show a negative correlation with the contents of As, Cd, Pb. With the increase of pH
value, the contents of available As,Cd and content of available Pb in soil significantly reduced. By analyzing
the correlation between soil organic matter, pH and heavy metals, it was found that soil organic matter and
pH are the important factors affecting soil heavy metal contents.

Keywords: heavy metal; organic matter; pH value; correlation; Bortala River
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pH {H K 5 i 4 Jm & & 49 JL Al b, BF 58 195 2R B S i)
W R S R G m A TS5 e BUIR . LUERF ST R
SR TR A HIL BT AR R A AT N
HENZ. LRGBS AR &8 & pH HZ
[ 4 56 22 8 24 M Y = M T 5 s i L R TS e B H
AERERRTEX.

1 M55k

1.1 B #

TR ISR A7 F BT 9 48 5 /R A 3R X PG A6, 7E
IREEPISE T AR B, B B Ol 79°53'—83°53'E,
44°0"—45°23"' NV, T & PR T 12 RE 5% L k) Ak
M, 44 252 km, i) 42 3 20 T SR B IR TIT L 7R RS VT BE
P29 ATV 00T A A SE B 3 e AR 11 367
km® ™, S5 X AT A0 52 M % 5%, W TR 35 R
W AR 15 A R AR S (B D LI GPS frid
RAERNLE . R R SCRZ 1020 em)
RAE 3 A EREIFIRA I 1 AR S A AR SR B
PR AR A 25 RA I A5 2 L SR S % B AR B A OF
XoF T AR SR AT G ol ] e R 2 e R e AR S S b
FRAF 5T T AL IR o0 AT 0 A2

— W

& RHIER

1.2 RWHE

TIERE ARSI R AR T R 200 B
I A T . X RE S R AT e HNO,-HCIO,-HF & &
TR ff A3 6 As SR FH R F 2O 5 . Cd R
A1 Z W (GF—990) J5 W 4 29 72 , Ni, Cr, Pb 2R I 2k
YRR A O BRI E o 2 S B By 43 A 4
T 2 A 05 W T AR BT SR, Xt b oA 1
BE L IR AT DLk B 84 % ~ 98 % . 13 B 1% 7 15
BN RE X IR 22N BT AR I 25 R BE Sl + 4 4
J& E R R SEPRE AL . - pH BRI i R A LA 1
A LTI E R A m R A K IR A — R Bk B
TRy 2 B RO 22 0 B 0,

2 iS50

2.1 HRENAGFIBEESESRITHE
MRXEHEPEGE ST ELITILER 1. R

MW oE X R JE £ 5 M E 48 As.Cr,Ni,Cd,Pb
W& W 1. 72~60. 34,10, 98~77. 01,16, 47~
41.2,0.19~1.02,7. 26~69. 35 mg/kg, F¥ it
A3k 22, 37,52. 52,27, 50,0. 48,28. 92 mg/kg, +
Herh 5 M E S BT R & B KNI R Cr>Pbh>
Ni>As>Cd, Z: M1 058 i i bR fE GB15618—
1995) M K2 L e 5 FpE 4 8 1 & Y R
R _HhpifE, (HE. SREEEH TR RME",
WFFE X A4 b 5 el 42 i o1 1 5 i 8 bR Y
ol . FEAS 7R S 3R B A S A AR R v A5 00 T {1 AR
SRENEZS IR NE S RBORE TG RS
FHEBL R R K 10% ~80%. & T &R,
Horp AR 5 R B R 4 8 B T2 As, N 73,260,
VL] As St BB K., Ni Z5 R/, R
23,43 %, Uk BIAE 5 p i B AR O AR E

FIH Origin 30 i 1 8 4 I8 & & 25 8] 53 A &
(B 2015 IR A RSN E SR & m 2
ZUERVFFAE . RS, S, .S, S i As S E K
AR UE 30 mg/kg. As i s A BLAE LR S,
SRR AR P Sy s Cr & B B v (8 B AE
U Sy A AR BLAE R U Si s NI B B B R E
HERAE Bl Sy s SRR BRAE HiE S . DAE 3 A
TG o {8 HH B PR B T g BB £ P As, Cr,
Pb & it FEZET AR SRR . FEACS,,
Sis 1 Cd & & i F K — % AriE 0. 6 mg/kg, Cd &
W A LR S, A, R R AE B BLAE RS,
AP Eri i (E A B S, A SRR E B A
T S .
2.2 EREFARERETEGNRSITSE

TIEAV R EAGIE LR 1, X 15 AR
SRR A UR AT G0 L R B RV R
2B LB E o 27 431 mg/kg, HrpE K
fHJ2 S; s, 44 082 mg/kg, fie/ME R Sis 5L R
20 280 mg/kg. FIH Excel & {424 # 7R [F R 5 A4 #L
S A 08 B (R 3) n] 45 BIF 5% IXRE A A7 ML 45
B S, >S,>S,>S,>>S,>30 g/kg, ZMIKEE
TR AT R S .S, S5S5 S0, S - S
Sis+Su s S AL & =B T 20~30 g/kg, 7F 1
AHLR S R F P I T8 =% (20~30 g/kg) s #F
S, .S S AL F RN TF 30~40 g/kg, AT
BYGSS AN SR RETHTE —
H(>40 g/kg) . WER LR UEH . RELER
BLT AR 5 22 50k 28 00, B8 /IN s 36 BH AL IR 35 R 1 2 36
AL S R R E .
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*1 TESLE . FIREE pH EXFKITE(N=15) mg/kg
M [ As Cr Ni Cd Ph pH {4 H ML
S, 30. 71 77.01 41. 20 0.8 44.08 7.02 25069
S, 52.53 76. 48 26. 04 0. 65 41. 22 6.62 31910
S, 35.53 54.17 19.15 0.44 43.01 6.91 30426
S, 60. 34 76. 24 27.96 1.02 69. 35 6.81 43009
S; 20.57 73.53 23.32 0.32 25.07 6. 60 44082
Ss 14. 10 52. 48 29. 69 0. 29 21.17 7.07 24785
S, 13. 86 54.05 32.25 0.52 23.09 7.21 30922
Ss 15.73 50. 22 29. 34 0.21 22.32 7.00 21171
S, 12. 02 43.27 21.13 0.19 21. 80 7.09 29527
S 1.72 26.55 16.47 0.35 14.78 7.29 23094
Su 13.67 39. 24 24. 42 0.48 20. 28 6. 84 21799
S, 3. 84 10. 98 30.09 0.58 7.26 6.89 23196
S 22.45 35. 25 36. 64 0.76 25.11 6.91 20286
Su 20. 70 56. 80 29. 74 0.20 24. 94 7.00 21908
S 17.73 61.56 24. 99 0.33 30. 33 6.89 20280
S 459 1 22.37 52.52 27.50 0.48 28.92 6.94 27431
B /ME 1.72 10. 98 16. 47 0.19 7.26 6.60 20280
41. 20 1.02 69. 35 7.29 44082
6. 44 0.25 15. 10 0.19 7646
g 3. 36. 23.43 51.79 52.22 3.00 28
S, WY A A3 pH E B P/ BRI 22 R AR R,
s F A
S, pid “en R
S, 7 o4l
% L
S, T =
S, bid g
S, 2
S5 =
S, 1
S: 0 e

B2 BRENUGETEEEESH
2.3 P/RESRTI R + 8 pH B E
e pH A R A T AL S B X
TEZ AR AL S 4 9 B X R O
WEHE 15 SRR A R S pH AT T Sei S5 L
%1, WHEYT RS pH BN 6.5~7.5,
pH (P48 % 6. 943 e A S S, A0, pH {3 7. 29
B M S, A pH A 6. 60, KBE pH {78
TBAE 0. 69,75 5 FACH 3% BN, BT/ K B

B3 BRENAGERXRESEIRSE
2.4 BRENAGELIEANEEESESEN
Bi.pHEZEHX R

A BTN pHE R A 4 AR 5. 0
L5 4 Jm 2 8]0 AH OGP AN SRR 05 i B 45 P A8 T 4
o R B e A ML T L a] LR R B R R
T T BT e B i R AR K . 2 T SPSS
XS A [ B 43 s 5 e L KA LI pH(ELEE AT AH S
AT AR IR 2.

1

R2 I RESRESESIEAVERN pHEMNEX REER

I H As Cr Ni Cd Pb EER NG pH 1A
As 1

Cr 0.739"" 1

Ni 0.132 0.184 1

Cd 0.638" 0. 247 0.473 1

Pb 0.931"" 0.753" " 0.128 0.641°" 1

HHLI 0.563" 0.566" —0.212 0.308 0.553" 1
pH —0.693"" —0.470 —0.453 —0.699"" —0.695" " —0.171 1

T x RIRTE 0. 05 K B FEMK; » * FIRTE 0. 01 K EREAK,
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a2 n g, LM AR S ESARESES
HEREIEMX, 5 As,Cd &8 0. 01 K Liks g E
X5 Cr,Pb & 7E 0. 05 /K I3k 3] i 3540 ¢,
F A Erh Cd, Cr, Pb & B A AL 2 & 09 35 i ifi
Bk — 45T BE S i DA R R R e
MRS SESRBE RS S Y mEE T EEe 8
T A WA RO RIS Bl DA ol R 4 S S M AR
RGREAL, FRHEDESE S BRI, B
Xof R EE 4 g W F Y R W AE S IR S5 R LK
VEASTE 4B B 0 MR, A 5 R Y Wl s
. B SCEEAE M pH B 5 4 8 B AR OGP
R R 2 it +3E pHEHYS As,Cd,Pb FitZ
[i] 5 58 35 60 AH O, B 5 R N B SR A AR . kT AR
SE X £ P R Cd A= A R 1 52 i 2R BIF T 3%
By, pH X} Cd F1 Pb 8 I M 1) 52 i 32 22 R 3N . Bl
3 pH (B K LCAME CAOKBES + B PR Hs
TIRHERAS HRANS SHUE PbOKBEE+ &+
A+ RA HIRA IS E R EP SRR
Wb, B AR R T AR SO 3 pH {E S CdLPb
TR ARG — G

3 &

(D /R R R RZE S T b+, +
AP % & 27 431 mg/kg., FERT S, .S,
Sy AP i AE 135G AL 4 23k b Ak T AR 4
Si»S; HIEA ML S A LIEAVLT SRR P AT
B — G Hoh 2 800 s A LT & BEAE IR P4
PFRPUE T =9

(2) 4erp 5 MpE 4L JEILE As,Cd, Ni, Cr, Pb
SR A R4y MR 22. 37,52, 52,27, 50, 0. 48, 28. 92
mg/kg, - ¥ & i K /N 2 Cr>Pb>Ni> As™>
Cd, WX E)JZ L 5 F i &8 3 & E Rl
i B R bR e AR X B 1R A R i 1 5 R
H. E4E As A 4 485 5l (R 58 i Ax
#E GB15618—1995) K hn i fR(E, & )8 Cd A 2
A T i S PR 8T BT i AR v GB15618-—1995)
T RARUERRAA B rh SR R

(3) HHEA LG a5 AR 48 & 2 E A
X5 As,Cd,Cr,Pb &g B E M. AHEE E4E
B R G Il B 4 e B TR PR AR Bt
SerhE SR S E N pH S As,Cd,Pb % & 2 ] 5
WEEFAHSC, W& pH EHIG KA UE As AR Cd
FIA 8 P 6 R 3h & B s /b, X e
MU pHESELE S EXCRIR, K LIEA L

Fi.pH{EE#m IR SR S RMWELENE,
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