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1
Table1 Badc physcd and chericd propeties o ils used
Particle sze digribution( %) pH CEC
Sl Snd qit Qay (H0) Organic metter (mmol kg™ Y)
(50 2 000 M) (2 50pm) (<2pm) (gkg™
Sandy il 88.3 3.4 8.3 8.92 51 60.0
Red paddy il 33.3 41.3 25.4 5.15 41.9 146.0
1.1.2 (KBr ) pH 5.5,
; (Cu (NGs) 2 , , ;
) ; (CsHgO7- HO (3 +CA: 1500m 150 mg L~ *
) ; A.R  Cu(NO), 214.3 ng (),
(Humic Acid) : SIGVA-ALDRICH 73.5myg, 30 mn, pH 5.5
ALUKA Brand (CAS No. 1415-93-6, Lot 012041/ ' ,
1), C490.19gkg ', H43.7 , o DOC
gkg ', N7.1gkg ?, 170.0 g kg™ *  Cu(NOy),
1.2 , 1;(5 +HA: HA
QU cu(NOy),
DOC (BTCs) , , 2;(6) +CA: CA
, 18 cm, 7.5cm, Cu(NOs) »
15 cm, 1.5cm , ' 3
, 1 ,
2, v
v= g0 , q (emh™Y) 9
, (e cm”3)
i —=2 ( ), ,
| — : ,T ’ [ goacess g , 1
- o (Pv) Br ( 0.05mlL ! Ker)
1 : : :
Fig.1 Schemdtic mep o misdble diglacement spparatus Br
(BTCe) 2 BTCs
(3 (C/ G, G ;C
) , 6 : ), ( VV
(D) ; DOC, )
1 500 ml 150 mgL ' cu( Cu(NOg), ) Br BTCs ,
(pH 5.5) , , (v),
; (2) +HA: 4 m Br
O0.1molL°* KOH 150 mg D]
(HA) ( 73.5mg) , 30 mn = 2
1 500 mi 150 gL' Cu(NOs), ,
30 min, BTCs )
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Br BTCs ,2
1 7 7Br 1
Br Cu
® Br&® Measured Br ® Br#M Measured Br

Brifl & Fitted Br Britl& Fitted Br

5 1.0 £ 1.0
E g 08 : § S08
§ 5 08 # 1 Sandy soil % & 0o ST RS £
. 8 .
§ § £ & Red paddy soil
° 04 S ¥ 04
ZE &
E® 02 EE 02
I LU
0.0 x 0.0 .
0.0 1.0 20 30 40 0.0 10 20 30 40
BRI POy FUBREBRE, POV
Relative pore volume Relative pore volume
2 Br BTCs
Fg.2 Measured and smuaed BTCs o tracer Brin saturated sandy oil and red paddy il
2
Table 2 Bqerimentd condtions o the mstible d placement epeiments o dfferent il columns
Bulk Relative Pore water Saturated Digerdon 2D
Trestment densty (g cm™ ) Sil depth(cm) pore vol ume velodity water content oodfficient
(cmd) (emh™ Y (cmPcem™d) (cmPh™ Y
) 164 15.0 286 125 0.381 0.126 0.97
Sandy il CK
+HA
Sandy 161 15.3 300 1.13 0.39%0 0.099 0.99
il + HA
+CA
Sandy 164 15.1 292 114 0.381 0.108 0.98
il +CA
Red paddy 115 15.0 3% 0.80 0. 566 0.083 0.96
il CK
+HA
Red paddy 1.13 14.8 398 0.84 0.575 0.109 0.99
il +HA
+CA
Red paddy 117 15.0 400 0.79 0.559 0.103 0.98
il +CA
1) Qorreation codficient between measured and smulated breakthrough curves
1.3
Cu @BC 932AA 1.4
;DOC Spearman Cu DOC

TOC-500 ;pH ;Br , PSS11.5
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pH , +CA pH , pH (01 A
81 97 , ; )
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pH pH(5.5) pH HA
, + CA pH 8 2 []1 '12] y ]
( R/ 5' 3 ) 1 1
(HA) CA pH
pH , P 92 | + HA HA pH CA
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9.0 r
a
80 "
T R s
70 L a
& B -3 Sandy soil CK o & RF§ A FRed paddy soil CK
60 o #b++HA Sandy soil+HA 60 FA o K E8++HA Red paddy soll+HA
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5.0 . - . . 5.0 . . + .
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3 pH
Fg.3 pH vduesin dfluent as afunction o pore volumes
3500 1 3500 r
3000 | & 55 L34 Sandy soil CK 3000 F 4 KRS +%H 8 Red paddy soil CK
oo k 8 o b £ +HA Sandy soil+HA 0o kb 0 KHEL+HA Red paddy soil+HA
ol 2500 A%x a a # L +CA Sandy soil+CA N = A a K ++CA Red paddy soil+CA
éﬂ 200.0 A% % EE,D 200.0 5D AA
1500 [, 2 1500 [ A
Bl TV Y R 2% %
1000 F go N n‘»d 1000
50.0 i@&%f% 500
0.0 : . : + : 00 . )
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2.2 DOC DOC DOC
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218 mg Lt ,DOC (BTC ) (BTC
b 1 m ) 1
DOC , ) '
DOC , BTCs :
pH DOC )
, , DOC +CA BTC
[13] ) 1 ( 4' 3 I:’\/) 1
, +CA 4.4 PV, 6.6 PV,
, +HA 6.9 PV, +HA 8.9 PV,
[14] HA .
DOC CA DOC Cu Cu
2.3 Cu +CA 47.1, + CA 20.3,
DOC Cu +HAO.1, 0.09, + HA 0.08,
BTCs ( 5 @& BTCs 0.01
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Fg.6 Rdationship between concentrations o Cu and DOC in fluent
, Cu
(HA) ()
Cu , CA [1] McBride M B. Toxic metd accumulation from agricuturd use of
dudge: Are USEPA regulations protective ? Environ. Qud. , 1995,
DOC
’ 24:5 18
[2] Bachter B, Daviddf B, Amecher M C, e a. Qorrdaion of Fre
' HA Cu undich Ky and retention parameters with ils and dements. il
HA Si. , 1989, 148: 370 379
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MOBILITY OF Cu IN SOILS IN RELATION TO DISSOL VED ORGANIC CARBON (DOC)

Abgract

Lu Xin"'? Zheo Bingd'!  Zhang Jiabeo"

Gong Jiandong'

(1 Fengqu Agroecdogical Experimental Station, State Key Laboratory d Sail and Sustainable Agriculture, Intitute o
Sail Sdence, Chinese Academy o Sciences, Nanjing 210008, China)
(2 Bengbu Cdlege, Bengbu, Anhui 233000, China)

The presence o dissolved organic carlbon (DOC) is consdered asone of the key factors that facilitate movement

o heavy metds, and the dfect varies with the type of DOC. In this gudy , a mscible di gplacement gpproach , where il-water-
saturation and condant flow velocity were meintained in il columns, was gpplied to invedigation of nobility of humic acid
(HA) and citric acid (CA) , and their efectson Cu nohility in il columns. Results show that CA was higher than HA in nohil-
ity in sandy il and red paddy soil , and both HA and CA showed facilitating efect on Cu nohility in ils. The dfect of CA was
nore obvious than that of HA , probably because CA may cause higher lution pH than HA and svdler in nolecular weight.
More interedingy , though the nohility of Cuwas extremdly low in the two sudied ils, it seemsthat the potentid mobility of Cu
was higher in the heavy red paddy il than in the light sandy oil . The results suggedt that the enhancement of Cu nohility in the
il s dter irrigation with water high in DOC contert is related mainly to the presence of nohile Cu-organic conplexes in the ol

0l ution. Further long-term and field experiments are required to validate the findings

Key words Cu; DOC; Mohility



