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Fractional Distribution of Copper and Zinc in a Soil Amended with Composted Sludge
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Abstract: An experiment was conducted to study the effects of application of sludge compost in rape and lettuce soils. The experi-
ments site was located in the Water — Saving Irrigation Experimental Station in the Northwest Agriculture and Forestry Technology
University, the sewage sludge was obtained from the north stone bridge dirty water handles factory in Xi” an City, and rape and lettuce
were planted. The sequential extraction proceeding was applied to measure the distribution of Cu and Zn in soil fractions. Rela-
tionship between Zn and Cu fraction distribution, affecting factor, and the accumulation of Cu and Zn in the soil was also investi-
eated. The result showed that: 1) the available contents and fraction contents in soils applied with sludge compost increased with the
application of sludge compost, and the more the sludge compost applied, the more the contents increased. 2) the copper content
orders in soil fractions was followed with: Res — Cu> MnO — Cu> OM - Cu> Exe — Cu> Car — Cu, and the exchangeable copper
contributed most to the available content of copper, and the copper allocated mainly in residual fraction. Zinc distributed most in
residual fraction, then in iron and manganese oxide fractions, and carbonate boned fractions and organic matter boned fractions
followed. 3) the significant difference of accumulation amount of Cu and Zn in rape and lettuce soil was observed. The copper ac-
cumulated in the lettuce soil was higher than that in the rape soil, and the accumulation of Zn in the rape soil was higher than that in
the lettuce soil.

Keywords:sludge compost; soil; Cu; Zn; fraction; rape; lettuce

H AR E 3k T V5 7K A B 4= 150 5. 0x 1001
it o IR T AL R 32— 25 R I T {5 7K AL B AN
i, T R ORI 2 | V5 e A HE I SR E %
RSV E R R — T2 EKTE
Ve sl G I HENE TR A=, (ERRIS T H 45 Fif

Yr#s HH#A: 2003 - 09 - 05
PEE @ A: BB (1977—) 53, B ITTE AR, B BRI A1) TR
JTHIIFE . E - mail: nwsuafyxq@ sina. com

P BEZ AR HAS RS 15 I E SR —
HAXETRS . 5y BUER G T RS Rr o FR 75 8
AR EZH T — L2 E w5 e 1 1
VPR 0L MR 52 R R A AE AR N EL R 1 5
HAG LHRIZOTR M2 EA K, S IZuR L
RIS A K. B, HFF it A 75 e R R
I 250 Al LA T it 15 ¢ P B < ok A 85
T, TR 78 HAE WA R E R AR R00 . A A



55 23 5 3 40 Kk BB

B oy 449

MBTFERI, EE R 0 AU R RS stk S Ak~
EEHRRRIAAE Y o AR BUL RIS R
A RANER — PR 25k, i ST 4 R TS et
AT RIS A L IERBEAL, i 15 8 P
<5 BRI AR P A K 9 e M0 18 52 S IR A K
£/

| RS

L1 fghfkar

AT ELAE P AU ARMABHE R A1 OKHE B 0, £
Hy o b, PO EE, WA CaCOso {5 IEM PG THL
AT KA IR 58 15 28 A N HENE 3 ~ 4 J, HE

NE S UG AT A T*ﬁﬁ%ﬁm%Umu
LRI - 4E, XU, 43005 1 mm A1 0. 25 mm
ﬁo%ﬁ&ﬁﬁ*%%&ﬁﬁﬁi%m 20 cm) , K
T, 43505t 1 mm A1 0. 25 mm 5 o AR 5 A 15 TR Y
FEAIAPEAR IR 1 Fk 2,
1.2 Rt

R 8 ML H, A E S 3 K, %)
X BEHLAS A, FEA/NXERL 6 m?, 35040 HE 5 2k 0L 3%
3,
1.3 i CuZn IS

Xf IR R AR AT IX S TR 2,
T H R G Y A2 R PR A B s S

x1 Xt ERTRAERELER

Table 1 Some physical and chemical properties of the soil and sludge samples tested

TiH pH HHLBT/ % 2R % AR /mg - kg™ W/ % A /mg - kg™
+ 8.2 1.48 1.02 335.7 0. 140 8.2
59 7.6 21.3 2.47 1769.6 1.49 32
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Table 2 The contents of some heavy metals in soil and sludge
HRA/mg - kg™ i /mg - kg ™!
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Cu Zn Pb Cd Ni Cu Zn Pb Cd Ni Cr
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Table 3 The design of sludge and fertilizer application
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Table 4 The serious abstract method of heavy metals different factions in the tested soil
P Uz B L Ak
1 I 1 mol - L' Mg(NOs). (pH=7.0) 4:1 25 CHR¥ 2 h
2 IR G 1 mol + L.”'NaAc - HAc(pH =5. 0) 5:1 25 CHR% 6 h
3 BRERATILES B 0.04 mol + L™" NH.OH + HCI - 25% HAc 10: 1 96 C =3 CHRP 4 h
4 AL G S 30% H20,(pH = 2. 0, HNOs #77) ,85 C/KIEZEF,0. 2% HNO; 5:1 25 CHR¥% 2 h
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Figure 1 The fraction variation of Cu in the rape soil
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Figure 2 The fraction variation of Zn in the rape soil
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Figure 3 The fraction variation of Cu in the rape soil
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Figure 4 The fraction variation of Zn in the rape soil

2.3 MEATRHEIE Cu,Zn EFWM TIERARR

TEFISEAL BT, AR 3 AR 25 Cu
4 Cu 8 AR ISR Y & B 5 e, 2k
St E R BRI S Cu EISHAY 2.9 ~5. 6 1, &
Cu W& RAT 2.4 ~5 544, AREE Cu &N
AU AR TS YRS Cu B SRR
[R5 e e 28

TE R AR B TR  dilsi Hh iA PLES & 4
Zn YA SRR &R, AR A 4 Zn FILA
RS Zn 156 LIS P A AR D o i 4 4

(1t 5 P HEAE 5 L3P A Cu, Zn AREES S &
AILA AL A 5 B 3 B, HLG e e Rl T e
SHE S it A 2 ) T it 0

(2) 23 Cu MAFIEERR R FRIESS
WAL GES AHGEE > I agids> Wik
SEAA, HR A 3SR A Cu X AR S Cu 1) STk
FERE . LR Cu EELUASRERCEY) AR5 i
BATAE AL Zn NAIE BT HRIADS A28 G871, Koy
BAREPA B, IR A B A PLE &R
Zo LR Zn FELIASGEPAEYI A 15k 251
e

(3)T5 VR MENE T TR A B30 Y 13 Cu, Zn 1
FREMRARESR, ERIUGR)E T+ Cu RPN T
P E/ it M P €/ et LUVANIE YT
A SROR R

S 30k

(115 s B ¥, f8 K. FREBRATS AL E SFTT]. LT
55,2003, 12(1): 92 - 95.

[2] 2227, s b, BBl o i TS 8 e ML X 1 R0 75 3 43 Jm LR
FEPEREZmA L], b EROE 2241, 1998, 3(1): 113 - 118.

(3] JESEAE, S8y . IR T e 1 o1 SO B A 5 S S st - S vy

M LT]. MO R 2244, 1994, 17(2): 54 - 59.

[4] Tessier A P. Campbell G C, Bisson M. Sequential extraction produce

for the speciation of particulate trace metal[J]. Anal Chem, 1979,
51(7): 844 -851.

[5] BRttAS, S5 . HHeIE S oA L BT RE R (], R
5 FREE, 1995, 4(4):367 - 371.

(6] fLAEDE . 13 Cu B M HELAL L], HEERIE2L, 1987,

7(1):78 -85.
(71 R, VoK, B0, Rah SRt R A S S
B [0, 134, 1989, 21(3): 163 - 166.

[8] Kline J R, Rust R H. Fractionation of copper in neutron activated soils
[J]. Soil Sci Soc Am Proc, 1966, 30: 188 —192.

[9] Mclaren R G, Crawfold D V. Studies on Soil Copper: 1. The fraction of

Cu in soils[J]. J Soil Sei, 1973,24: 172 - 181.

[10] Shuman L. M. Zinc, manganese, and copper in soil fractions [J]. Soil
Sci, 1979, 127: 10 - 17.

[11] Tessier A, Campbell PG G, Biason M. Sequential extraction
procedure for the speciation for particulate trace metal[J]. Analytical
Chemistry, 1979, 51(7): 844 - 850.

[12] Mcbride M B. Chemical sorption of Cd on oalcite surfaces[J]. Soil

Sci Soc Am J, 1980, 44(1): 26 28.

[13] JAscAe, s A . Wi PRI SE )], AR, 1999,
19(2): 185 - 193.

[14] BRI . 23 - W RGP ESETS Y IM]. JEat Bl iR
Ak, 1996. 300 - 307.



