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Pollution Characteristics and Assessment of Heavy Metal in
Different LLand-use Types in Tianjin City

LI Wei, ZHOU Xiaobai, WANG Bin, DING Dongmei, WU Dan, ZHANG Zan

(Tianjin Eco-environment Monitoring Center , Tianjin 300191, China)

Abstract; [ Objective | The heavy metal pollution status and pollution sources in soil of Tianjin City was
studied in order to provide a theoretical basis for preventing soil heavy metal pollution. [ Methods] A total of
146 samples were collected from the industrial areas, farmland, water sources, livestock farm and vegetable
bases in Tianjin City. The pollution characteristics of heavy metals, mainly refering to the heavy metal
content in soils of different land-use types, was evaluated by single factor pollution index and Nemero
comprehensive pollution index method, and the sources of heavy metals were also discussed. [Results] The
results showed that different heavy metals were all found accumulated in soils, but the overall pollution level
in Tianjin City was lower. The over standard rates of Pb, Ag and Cd were 84.25%, 76.71% and 68.49% .,
respectively. And land-use types affected the accumulation degree and categories of heavy metals. The
vegetable base had the highest accumulations of total heavy metal among 5 land-use types, mainly including
Cd, Hg, As, Cr, Cu, Ni, V, Mn, Co and Ag. The industrial area had the highest Zn concentration, while

the Pb concentration was higher in the farmland, and livestock and poultry farmland. [ Conclusion] In an
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overall, the level of soil pollution in Tianjin City is relatively low. However, in terms of land-use types, the

pollution levels of Pb and Zn in the industrial areas, farmland and livestock farms were higher, wherein it

should be paid more attention to in the process of land use and management.

Keywords: land-use type; heavy metal pollution; Tianjing City
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T Oy T A SR TG AE AT s 8E R4 020 em
FIZLHE., 785 mX5 m WAL 5 A4 L FEREA 4
M ARSI M FAZE 25 cm X 25 em, I 20 cm
B A AR ®I L 5 & B T, &5 S
GHEEMNHEGES, BN SR EERE 2D
1 kg EHEE R O A FH4ET,

1.3 #HRAAENNEFE

A AR 2 A B CRLAE XU R 234 40
SRR R 100 B HI R AR . B3R
m 14 40 B SR B K — & & R (HNO,-HCI-HCLO,) FF
AR . FREUL g 22 R IR TR
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EE U.S. EPA 1 oL B G 55 85 1 IR & 0 ik ik .
AL RS F B AA-6601F B 5 1 W7 Wi 43 56t B 3t
(H A 853 . X-Series 1 # ICP-MS ( 2 [ %8 8 & it
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W 43y 5 A 98, 00% ., 92. 01%, 89. 23%,102. 35%,
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FE TS S B A REAS LB AE 3096 ~50% e A . &
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ey Vs g P IEE 24 15 3K R 2 BB T 507D " 22 -
— _— &R SHTE 50% DL B, Hop He 19748 5 R 8k
. iiigﬁ ;ggF o F) T 73.18% 350 3 JLFR G 32 4h BT H e K 1
3 1.0<P<2.0 2 B 8 1 3% 25 8] b B o3 A A BRI 22 57 X Rl 43 S AT RE I 45 Ak
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(mg + kg ") (mg+ kg ") (mg « kg ") % fi/(mg + kg™ %
cd 0.01 0.33 0.138 56. 21 0. 09 68. 49
Hg 0.01 0. 265 0.043 73.18 0.084 6.85
As 2.92 24. 90 11. 426 45.08 9. 60 53. 42
Pb 3.70 49. 60 27. 667 25.56 21. 00 84. 25
Cr 22.00 116. 00 74. 849 21.97 84. 20 28.08
Cu 10. 00 72.00 31.584 27.56 28. 80 56. 16
Zn 27.50 250. 00 85. 338 45.03 79. 30 48. 63
Ni 10. 00 51. 00 34,279 22.65 33. 30 57.53
\% 7.10 130. 00 81.165 39.52 85. 20 47.26
Mn 72.00 1 250. 00 634. 95 44.17 660. 00 42,47
Co 0.23 29. 20 12.911 42. 40 13. 60 43. 84
Ag 0. 004 0.21 0.072 57.19 0.032 76.71
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2.2 AETHAMAFXNLEESLESH
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Cd 0.11£0.02 6. 85 0.0640.01 3.42 0.2240.06 23.97 0.11£0.02 7.53 0.15£0.03 26.71
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Co 11.6040. 69 2.74 13.114+1.76 3.42 14.70+1.75 17.12 9.99+1. 22 2.05 13.154+3.16  18.49
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XL iR R & & SR H T Pb s i
. OBRIEZ AN R KR - A 2 Rh 4 TR TS Y
2 4% 4 Hg, As,Cr,Cu, Ni, V., Mn; 4¢ H + 311 Cd
HRBEERR. FEERMY RPN Zn 5 B ER

THABDIRE X Alb A 30 e Ag 15 Y ez

4 FEAYRERIESSEESENERFRHFENER
FEAZRN TEM SR Cd Hg As Pb Cr Cu Zn Ni A% Mn Co Ag
P<1 37.5 100 43.75 12,5 100 37.5 37.5  31.25  31.25  56.25 75 100
1<P,<2  56.25 0 37.5 87.5 0 62.5  31.25  68.75  68.75  43.75 25 0
Ak 35 _ .
2<P;<3 6.25 0 18.75 0 0 0 18.75 0 0 0 0 0
P.>3 0 0 0 0 0 0 12.5 0 0 0 0 0
Pi<d 83.33  93.33  66.67 0 53.33  53.33 30 46. 67 100 70 83.33  53.33
1<P,<2  16.67 6.67  26.67 100 46.67  46.67  66.67  53.33 0 30 16.67 46,67
RH 2<P;<3 0 0 6. 66 0 0 0 3.33 0 0 0 0 0
P.>3 0 0 0 0 0 0 0 0 0 0 0 0
P,<1 0 82.86  11.43  34.29 40 2.86 2.86  28.57 20 17.14  28.57 0
1<P,<<2 28.57 11.43  65.71  65.71 60 85.71  97.14  71.43 80 82.86  71.43 2. 86
B3R
2<P,<3  57.14 2.86  22.86 0 0 11.43 0 0 0 0 0 37.14
P.>3 14. 29 2. 86 0 0 0 0 0 0 0 0 0 60
P.<1 45 100 90 45 95 65 75 80 80 80 85 5
) 1<P,<2 45 0 10 55 5 35 20 20 20 20 15 40
KR 2<P;<3 10 0 0 0 0 0 5 0 0 0 0 50
P,>3 0 0 0 0 0 0 0 0 0 0 0 5
P.<1 13.33  95.56  42.22 0 88.89  62.22  97.78  37.78 42,22 7111 40 2.22
o 1<P,<2  68.89 4.44 55,56 9556 11,11  37.78 2.22 62,22 57.78  28.89  57.78 0
2<P, <3 13.33 0 2.22 4,44 0 0 0 0 0 0 2.22  66.67
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T P<<L R T RAK T 1<Pr<<2, RWIZ U E A TR B SR 2<<P <3 BRI T b BUBIRES s P >3, R WAL T & AL

RE.

K5 TRAYERTIEESESTENINETHEITMNER

IR 5 4L
4R Al K fi 3 % X
Jiih WM KM Y
Cd 1.23¢ 0.61¢ 2. 40° 1. 23¢ 1.71°
Hg 0.39¢  0.57°  0.86*  0.34°  0.33¢
As 1.34" 103 1.65*  0.66¢ 1,12
Pb 1.17" 1. 42 1.19° 1. 06" 1. 52¢
Cr 0. 80" 0. 98" 1.03" 0. 68¢ 0. 84"
Cu o7 107" 1.45°  0.82¢  0.97"
Zn 1.54° 21> 1.39®  0.91¢ 0,65
Ni 1.o3*  L.o1® 119  0.74°  1.04°
\Y 1.05%  0,77° 123 0.76° 0,91
Mn 1.00* 1.00" 1.37" 0.72¢ 0.71¢
Co 0.85"  0.96™  1.08" 0.73" 0.97*
Ag 0.50¢ 1034 3.63* 2,09  2.71°
WE AR5 1,30 1.22 2.79 1. 61 2,07

1 /NG TR R 7 200 W 85 RA 3 22 57 (p<<0. 05,

HiEFTRA
FRAER

. 0.52~1.25
e 1.25~1.71
® 1.71~2.26
@ 2.26~3.15
@3.15-4.84
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SRR T B ) SR A TS . R
BT 3 AT A R IR WLER 6

MFE 6 1A ,Hg,Pb,Cr,Cu,Zn,Mn fil Ag 7 E£
LAy 1 B B i PR B X Rl T R A RRAE E
WA & TR FR 00 3 & & JE A8 S A T b 3k
&, Cd 1 As [A] 7R 32 8000 2 v HoA 80 B, %
HG A2 Al it I FEE R A . AHOC T SR 45 SR R B,
CdFl As FZRH TR AT SBPELBITER R
. Ni, VIl Co 7E F Ay 3 v HA B 2, EER
P58 H AR UE L R WY A B B0 5 i 2R o0 R B 5
VE 3 2 SR B AE 2K P i i 38 . 28 1
SRS 2 TR I RBUTTRR R N 76. 6320, — I N
Fr 1 MERS 2 BT IEE SR EEORE,
ST, AT A Tk HER SR 5 3 & 2518 AR TS IR
FEW DL AR ANE A 245 B A 2 3 AR i 4 s Gy
) E A,

x6 TEEEERTRITE

JLE F i1 F LAY 2 sy 3
Cd 0.256 0.783 0. 056

Hg 0. 683 0. 042 0.153
As —0.509 0.768 0. 257

Pb 0. 873 —0.311 0.103

Cr 0. 936 0.112 0.142

Cu 0. 936 0. 007 0. 256

Zn 0.942 0.273 0.413

Ni 0.215 0.113 0.863

A 0.226 —0. 356 0.716
Mn 0. 886 0.063 0.321

Co 0. 083 0.564 0.921

Ag 0. 698 0. 246 0.321
TSIk R/ % 50. 28 26. 35 9.56

3 dw

(D) KRR E Y& &k He, Cr, V., Mn
Ml Co S Kb E A& B & TR LT RE. 5
1 S S8 A L. 3 Pb, Ag 1 Cd AR 24 01 K
84.25% ,76. 71 % F1 68.49% , Hg {U A 6. 85% , H b
SIBICETE 30%~50% A7 .

(2) LRI AT A, B L 4R
() ZARE s T H A e R s Tk

I Zn ¥ Y R T A B R Oy = Ak
SR E & R0 R i Ph {5 e 5 B 3%

(3) R IEE 4832 NI s i #2 AN A,
HA Cd,Hg,As,Pb,Cr,Cu,Zn,Mn #l Ag &5 AN
WHEhgmE NI E S BT R, LR A Tk
B R A DL R A A e i B N AR T
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