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LAB T 2 o 5 e B RO TR B vk B B 1 - S & R R BE 2 MR,

RTROLPRBIRE,: RIF1975—19794F, ERTHERFRGEBEREXR LM,
RERLATHENER, XAE pH6—7 EEN, LBWPITRSHESKPESTRZAF
EREMHHRXE, By IRKRPEEKE, X LBP0INHCI BUEEE, WARBWT
XER,

¥=0.194 + 0.1472 (19754E, n=19,7=0.62, 1 ¥ BF)

y = 0.064 + 0.164z (19774, n=8, r=0.82, 5% B %)

¥ =0.039 + 0,0753z (19784E, n=23,r=044, 5% BZ)

y=0.133z - 0,1876 (19794¢, n=19,r=0.60, 1% B%)

MAUFESERBERTR, ERLERKHEFMGTE L2, YL ESER O.INHCD
#14—4.8ppm2Z /], PEFHOLopmKMEEN 70.7%, Y- WEHFRA 50ppm LIk, 7
EER1LOppmK MR HK25%, AR pmENEEN17.8%; ELRARPEIL, &
MERTTRRHEL. YARLWESHER KT sppm, FH=ESH odppmbbk, HEB
BABRANSRLKHER,

RTMHLIRBIRE: 1979— 1980 FExiHLBR KH L MERK P EMEE 2, b
5 1978—1980= 5 R AR,

0-1 2 3 4 5 6 7 8 9§ 10
+. 8 ch Cay B (ppm)
A 1a £ F01IN HCIWTBRACIS ik hCdBRE



3 REES: LRI KEENESRARER 219

8 9 10

o ! 2 3 4 5 6 7
40 Cy & i opm)

B 1b 30 IN HCIE A CdS KR CIR LR

B ARSRRARN LIRS SHERF TN, SRAMKH RS 1 Wb 25
RERER, NEMPEMERSRE, AsO, Xt KIBPARE, FRTE, ARKARNE
TR, HERAELAHPEERK, BRFHERARAE CLoppm) , +WHTHE
BSSOKR RN, y=0387-01202

y REERFEIHE
z RFETWHEA (0INHCDH EWE

r =-0238 mmAatHExE,
ML e AR A L SRR B 30ppm,

12 O ® o
1.0 A 7\ £o.s
3 I \ /// \\ %
508 / \ % ‘\ 2_‘:0.6
20.5 / \ ,// \\\ 10.4
+ K
%o 1Y/ W 02 -
0,2{ l ¢ 20 40 60 80 100 120
J L8t &PLR (PPm)
(ABY5 10 15 20 95 30 a5 40 H 3 THRSHBSEkhENROXR
{© 30 60 90 120 150 180 210 240
T 5 Astit(ppm)
1978 4E 15 R R 430
— = 1979EFRAB R,
————— 19784 K H

B2 HWhmSERIRXR
XT Pb WRBRE, LRTERESBRRBETAAFLERHR, RERKEEH,

RAZEM X A MW EW%&&K{E(K: if%%%) Z10.20,Cd 0.14,Cu 0,024, As 0,008,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



280

&

s ¥

Pb 0.004, Zn>>Cd>Cu>As>Pb,
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THE MAXIMUN AMOUNT OF HEAVY METALS
APPLICATED TO SOIL IN ZHANGSHI
WASTEWATER IRRIGATION AREA

Wu Yanyu Chang Xiushun Chen Taio Kong Qingxin

(Department of Pollution Ecology, Institute of
Forestry and Pedolog y. Chinese Academy of Sciences. Shenyang.)

Zhangshi wastewater irrigation area is located in the western suburb of
Shenyang, Liaoning province. It has utilized untreated wastewater as a source of
water and fertilizer for 10—20 years. Because Shenyang Smelter has not built
any equipments to treat wastewater before, the quality of inflow raw sewage
exceeded the water quality standard of farm irrigated (China). Zhangshi irriga-
tion area has been contaminated with heavy metals seriously. Cadmium and
arsenic have been accumulated in the soil and rice. As a consequence of this fact,
Cd content in urine and hair of human were apparently higher ther than control
area. Positive reaction rate of lower molecular protein in urine increased. The
conclusion from these facts is that in irrigated area Cd damaged human health
already.

Since 1975-1980 by way of sampling statistics and pot tests with single and
complex factors, we established soil environmental guidelines of heavy metals
(comprize the level of obstacle in rice grow and the level of arise rice residue
toxicant). From these guidelines, we can calculate the maximum amounts of
heavy metals applicated to soils in irrigated area to protect plants against
toxicity. At same time, we had set up experimental balance farm of irrigation
wastewater, calculated input and output of heavy metals, discovered the model
of pollutant accumulated in irrigated area and the minimum input for control
contamination.

Now we start to resolve many problems urgently in this area, which are,
control of the pollution source, wastewater utilization with avoidance of pollution
and reclamation of contaminated soil. In upper reaches of irrigated area, we ought
to irrigate fresh water, to exchage the top soil and to apply soil improver. In
lower reaches, if irrigate with sewage continiously, we have to control not only

the concentration, but also the input of pollutant.



