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The Assessment on Available Contents of Cu, Zn and Mn in Soils of Sewage Irrigation in Taiyuan, China
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Abstract:; The purpose of this research is to study the effects of sewage irrigation on the available contents of Cu, Zn and Mn in the areas sub—
ject to sewage irrigation in Taiyuan. A total of 150 soil samples were collected from 4 typical sewage irrigation areas(the Districts of Xiaodian,
Jiancaoping and Jinyuan, and the County of Qingxu ). The available contents of Cu, Zn and Mn were measured with atomic absorption spec—
trophotometer. The analytical results showed consistently higher levels of Cu, Zn and Mn than those in recorded in previous literatures, most
likely due to long—term application of sewage irrigation in these areas. The distribution level of available contents of Cu in soils was identified
as : Jinyuan>Xiaodian>Qingxu>Jiancaoping. Hierarchical analysis showed that the Cu concentration was at moderate level in most soil sam—
ples. For Zn, the distribution of soil available contents was: Xiaodian>Jinyuan>Qingxu>Jiancaoping. It was noted that the Zn content varied
from deficient to moderate levels in Xiaodian, while remaining low degree in the rest 3 areas. The available content of Mn was ranked as
Jinyuan>Qingxu>Jiancaoping>Xiaodian. Soil Mn showed the greatest variations in distribution in Taiyuan, varying from the low level at Xiao—
dian to high or even exiremely high levels in the rest areas. It is summarized that the study areas are generally deficient of Zn, with moderate
Cu and high Mn available contents.
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1.1 HmIRE

IR {5 HE X R TR 75 7 s B T AR R
MANGREIX Z— V5 HEX F B T U AR P Wi Y
PRI, T X S DI Oy T, AR TR
KRS EK DA BRSESE, T T 2008 4 4 AR AT
HELX 0~20 cm BHE 138, RAE AR TS /K IR IR 1A 2R
Pk A s VA A1, GPS e, [R5 5 KK i, 338
KB IR RGN R AT BCRAE R 150 D (CHA/
JEIX 50 >, RELFX 154, HEKX 35 MHFERE
501)o A R BERAEASRIR 2 kg 24 138, i
Fra s B0 o Bl S = A T TAL S
1.2 #miyAhIE LR NE R &

SREE I TR A A AR S Tl AL KT, i
SRR 0.5 kg ZE45 %5 H o FAEBBAMAETE, 3 1 mm
i, & Mo
1.3 {LERF0 Y
1.3.1 iR PR

JE PR EIRIR G 45, T - TEAR A
50 mL 25 &5
1.3.2 156 A

DTPA 2B L] :0.005 mol - L DTPA (27,3
ZMH LR )-0.1 mol- L TEA( = Z B % )-0.01 mol -
L CaCL(AALES ), Fl HC1(Eh iR ) #4755 pH=7.30;0.1
mol - LT HCl 1232 % -

1.3.3 R A E

A RS B AE R A DTPA-AAS B8 FREX
A 12,5 g FABIREIE M, i 25 mL DTPA 425
R FERIRZ 45, 7E 25 °C, 180 romin™ A4 TR
120 min JEHCH , 308 IEWE 25 W 0 A T IR
W ETEREHHNE -

BRESGR N E R TSR ] HCI-AAS 350 FREX
A4 10 g BABISHEIEIR A, i1 50 mL HC 323867 5
fHRIRGAR P, 7€ 25 °C, 180 r-min” 5k F R 60
min 5 HUH, 2008 . VRV .2 BV R R T gy
JEEETHIE .

2 GRESH

2.1 SRR TEARSHE HNR S B SRTN
—EAMT, TEAMSHEITREEKE, R
WY XA R SR O RE N RE S, T HLid B

IFEAI AR . ISR OIS A SR A S B
R SE 25 RN 1 BiR . B 1 ol 40, KRS
TR B AR A AT BT R BN 63.56%
69.9% Fil 227.28% , 5 B R E AR . I AELLL T AR
BT 1 E ], AR B 225k 40.7%, X TTRB S TR
A B PR IR OR IR R MR B A K
AR AT A %M, S22 E NN R,
¥ HEAEREMEBTR S BES ARAL AL &K
S AMEGI R 2, B 1R 3 WML 3 MonR
TEARR R D AR, A b &%
ok AR UME P ER R, WA SRR =5
K)o aNEE] 42.7%.
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Table 1 The available content of Cu, Zn and Mn in the soil of
sewage irrigation area in Taiyuan
e P R ESRYY R G R
mg-kg' mgkg' % mgekgt A HHEBY %
0741 0471 63.56 02 42 28.0
0947  0.662 69.9 0.5 38 253
10.52 2391 227.28 3.0 61 40.7
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Table 2 The evaluation standard of every levels of the available

contents of Cu, Zn and Mn in the soil

. o TN FRiE/ mg ke

JLEMIE HERE — -
A fi& G = B’

B 150 <0.10 0.1~02 03~1.0 11~18 >138

B 150 <05 05~1.0 11~20 21~50 >50

BERGE 150 <1.0 1.0~2.0 2.1~3.0 3.1~50 >5.0
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Table 3 The distribution of every levels of available contents of

Cu, Zn and Mn in the soil of sewage irrigation area in Taiyuan

o &G 1%
TEMR BER D R v B WE
HRH 150 0.7 53 74 16 4

B 150 25.3 40 30 4.7
FopGn 150 8.7 193 12.7 16.7 427
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B AR, BRSSP 0 IRAE A, BV E Y Xk
FHAMMBEITTENFH. (A THER R4, 98
M BB RN R E, AR RNAER,
=B, Wk 4 ZESAIUESR, IR 4
AR A SR & B BRI R T IR X >/ E K>
RSB, BT 4 MBS BE LS
EFGENT, HP/MNERHK 72%, REFX N
66.7% , H IR IX K 62.86%, MiHHER P ER SR
BIREN T 86%, XULHREMARE  BIFT XIBA AR
RS TR,

PRMPAERATHNME TR —, BER
FREEfE 3P B S RS TR DT AR YR 3 , RIBT EEEIE
RESE R A BT ZEME TR 2t . TR 4 B3R 5 T LU
B, PSR 4 X RS B RARITUF R /NE
K>BEHRXSERESREIERX , HAAF a5
S/NE X R S E LMK RGO BT S IR 4
AR 42% . 34% ; THIR BB IR X & & DMRSEH N £,
BB E BT R 46% , SR IX N 51.4% , I BB
X IRRARZE S L4 60% . X DB R JE IS8 X 1+
B REREE

BT A ERZ TR, B 5T 2B
EWAEX. BESHMERN S TS, REIE oK
AW AREIFI AR, ik 5 S MY NS 1E
MOEETHE) PR AET L RS BRI AR I #E &)
HIKF. N4 KRS TTUFH, FitFR i 4 MXA
R o B R P AR I B IR X > Ak B> s iy
X>/NE X B XA 30 & B B K T A X,
SR BRI A SO B & BRI
X FT - 1k e 1 X (14 JE PRI DA B ST I R R

ARERTE 4 KRB B35 /s X DM
FREGREAEAD), REFX UGFRERAE
(33.3%), IR AEHRE LIS SR & &0 T, P E
WIXIREN T 82.9%, Wtk BN 58%,

5+ B FEARR K A S A B
0.158~1.194 mg kg XFE{H 0.505 mg-kg ™ FH L,
RIS TG HE X 3G 3R I & B B MR E Y
B 2 5 TSR, 53X AT AR S5 5 DA R TS 7K o
WARKRKR M, AT RIERE , TR XS
FUKEAR D TIEK, SBZEX A S 2R
=T EAR X

FHE SR EESERFRNE T REX HEAR
PSR 0.06~2.97 mg-kg ' MILLEL , /NE X ISR EL

£S5 XKEMARSEX TBRAREH FNESES RN K
Table 5 The distribution of every level of available contents of Cu.

Zn and Mn in the soil of every sewage irrigation area in Taiyuan

S5y TI%
ik K " w WA
H 0 2 72 2 4
ByE 20 42 34 4 0
BE¥E 12 4 10 20 14
Hikd 67 133 667 133 0
H¥EE 60 67 267 67 0

X RERE TREAR

INEX 50

REPEX 15

B¥EE 67 267 20 333 133
HEX 35 BHRGR 0 29 629 229 114

B 229 514 171 86 0

R 0 0 114 143 829
BHHE 50 H 0 6 86 8 0

R 24 46 28 2 0
HRER 8 10 12 12 58

R4 KETARGER HIRERESHE RN S BN

Table 4 The available contents statistic of Cu.Zn and Mn in the soil of every sewage irrigation area in Taiyuan

HERX HEAREL TLREH o VI /mg kg ¥{H/mg kg P2 mg kg™ BRERR
INEX 50 B 0.11~2.22 0.84 0.41 0.48
B 0.30~3.09 1.04 0.60 0.57
BRGE 0.36~14.93 2.76 2.56 0.93
REFER 15 7 R4 0.09~1.49 0.50 0.36 0.73
B 0.03~4.82 0.87 1.20 138
B3k 0.28~8.41 332 2.56 0.69
BRX 35 B 0.17~3.32 0.93 0.67 0.71
B 0.33~2.35 0.94 0.59 0.63
BRGE 2.14~154.28 27.84 44.81 1.61
W 50 B R 0.17~1.54 0.58 0.29 0.50
B 0.13~2.62 0.88 0.56 0.63
ARG 0.58~22.45 8.33 6.43 0.77
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FEX T ARG B IS T OO A TR R T RE S
XA DR T B 75 7K RE T B4 75 7K SR IR K 5T R >
PGEAL ST A R R,

HEKESHRMLES T EFRERN S BN
FE 1.48~83.16 mg-kg™, F1491H 7.70 mg-kgMAH EL , K
JRTS X HEA AR & BB AL EN R
P AR NS & TTRES BRI R A
Tk 5 KRS RO X ISASESEN S 'R TH
il 3 MR IHA K

3 #ig

KR T57K B, , 3o - A A A A A9
B BRI AT AR RIEH 4 M5# X
AR B IR R IR X >/ R K> TR R B>
REFEX BT R IBA A 3 XY TERFER
SROEBERE, S BET AR S BHR N
9/ NE RS E IR ST R ESREIEX, 0o A fe
DLREH, BR/ME X DUME e 8o F40, Hofth 3475
HEXLMRE RS BT, IR e A3
BAE 4 X R R AR B IR X > 1 R B>
PR >/NE X, AR 2 R A S DL AR SR, B/
JE X MRS B 50, HABT S X A 2 S 53
IS SRR EFR G EN T, WHREERFS,
R B IR X R RS A ) & B B B e T 3
Kigo M FHRE IR TS K, B
B AR RO E 4L R R T IR B S PR R B9
DB, X EREF AL X FTIE AP E , At AR AR B
15 kg+hm B TSI 0.5%BIBBR .
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