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A CHBEFRWE (ug / ml), ¢ REE (h), x AZRHLE (cm), RAHEEF, vH
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I 1 ok 3 1 % 55 Wi 2 AR M Y Sharkey 6 1, BRI R USERA N T, BH R EHNRHEA L. 1
ZRTF EL, 4 EREZN 0—2mm, 2—4mm Fl 4—6mm MEABEREAFTILERE, HAKBH. -
HHLAR AL N 4. 610g / kg, BHBL: 360g / kg, WPHRL: 30g / kg, HALEE BN 17g / kg, pH = 6.48.
22 “HOHRIZRM &R T ERY BERENIE

LA 0.005mol / L CaCl, Ay # F¥E W, FBCH W BRARL, fF 0 AR K 8 36 R R BR B2l JRaG
VWL RV RO AR R M A VR S8 R R IR R T B T RO MR B R B ). RA iR W
18 bR = FR RS B KPR (CMP) , 5 LA IR SR B 0 M (C) A2 Eb, U A 38 o VAR A o vk B T D
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SRl 6 -8V V, = 6— 8) M LEL/KMABK 0.005 mol / L CaCl A MM, TERFEHEF, SitkEREH
F 10mL / he UF, BUE LA S 7K, EHMAZANILBERE, BRERERSB LR HEE,

)
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Table 1 The parameters of soil columns tested

RS Zik 37y nkE AHE LB AR HAEKE
Column Aggregate size Bulk density Pore volume Saturated water content
No. (mm) (g/cmz) (cmj) (cms/cms)
A 0—2 1.38 230.17 0.491
B 2—4 1.25 254.7 0.520
C 4—6 1.20 263.5 0.547
D 2—4 1.20 263.5 0.547




520 + = 1 ¥ i 35 %

LEAKBENITAEARX R v=q/ 6, Ko ¢ HEFERE (cm / hr), 0 REME L EEREG AR (e’ /
em’), PR AR AR 2088 I 5 A () B i) e Rz B - e I 8 A Bk b BT AT R AR X TR
24 BUHKNE

WL, RATIE 2 —H e ] B B gy i ROk, e — R FEML%. DM RFTEE
il CDE RS FHM MR, AEMER: BAENAEARANR-REFE. ITEBI—47F
BWMLR, ARG 5 LRSI % 2 DL AR, 3F A B/ 3R A B, B BUS BAERIS B DFT RN
HEHE. P ERITHIT PRI R BURM S AR,

2%

M1 REBHARYLHREER

Fig.! The experimental installation for miscible displacement
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Fig.2 3}20 breakthrough curve in 0—2mm Sharkey soil column
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Fig.3 J1—110 breakthrough curve in 2—4mm Sharkey soil column
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Fig.4 H,O breakthrough curve in 4—6mm Sharkey soil column
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Table 2 The parameters for Jng BTCs of aggregates with various sizes

T L HOlk #i A 31 DiE RiE C/ Gt C/ Co BHETV/V,
Column Water velocity  “H.O pulse D R Peak C/Co V/Vo at
peak C/Cy
No. (cm/h) (V/Vo) (cm’/h) (V/Vo)
A 1.356 1.18 1.192+0.028  1.174+0.004 0.909 1.695
B 1.275 1.17 2.628+0.142  1.219+0.014 0.716 1.425
C 1.188 1.09 9.832+0.541 1.220+0.016 0.670 1.370
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KT FE xR FIE P TR kIR, B & 8 KI5 &R0 1 A [ A
ARt AR T A — LA = ORI B B H,0 B IR AT N MR — Y
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B} 3 87 5% 2%, AT 32E— 25 3% 4 £ 18] 4544 T 7 35 Tl (19 9 o338 08 5 ) ) AR B S R oA
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Table 3 Analysis of variance for the observed and predicted 3H:O BTCs in 0—2mm Sharkey soil column

R W R e ¥k FH
Source Sum of squares DF Mean square F-value
Y4 4735 2 2.368 16879
T4 0.00337 24 0.00014

BwE 4.739 26

R'=0999 F,5(2,24)=5.61

H R 6 nTHL, X T — LM E, &KW, BREE LTSI ET 8N
LUME, BEEEFS AR, ZHEHR D = AvEERFHER ERER, HE AEEBRK.
HF2 HwE, TR D=0992v. HINFEML (& S LETUE L, BEE FE
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#£4 2—4mm Sharkey TH’H,0 FEMLETNESERENFTESH

Table 4 Analysis of variance for the observed and predicted 31-120 BTCs in 2—4mm Sharkey soil column

REWR ¥y HHE bapi) FfH
Source Sum of squares DF Mean square F-value
ELE] 3.659 2 1.830 3202
UES 0.0137 24 0.0006

SR 2E 3.673 26

R*=0.993  F,(2,24)=5.61

%5 4—6mm Sharkey TH°H,0 Fif th & SLRE SEBER S E

Table 5 Analysis of vanance for the observed and predicted ]Hzo BTCs in 4—6mm Sharkey soil column

RZE I FI5F Bt ¥xH FfE
Source Sum of squares DF Mean square F-value
[y 3.173 2 1.587 4839
LS 0.0148 45 0.0003

BiRE 3.188 47

R'=0.999 F,(2, 45)=5.10

* 6 ARFERH,0 £ 2—4mm Sharkey THP D HBEER (LHEE 15cm)

Table 6 Best fitted D of ]H:O transport in 2—4mm Sharkey soil column with different pore water velocities

FLBR K I 28 v (cmn/h) 1.30 0.766 0.462
Pore water velocity

YR A K D(cm’/h) 1.40 0.907 0.446

HR B R 1.140 1.208 1.209

R Rk o Pulse (V/Vo) 1.036 0.968 0.733

T, 5 BAE AL R L B B TRD 4R L, 3R A 1.30.0.766 H1 0.462 cm / hr B = 4% 5
ORI C/ Co Wy WE{H 558 A % Rk vb & 1 LU (B 4 500 0.918,0.780 1 0.772. X 5
Hornberger % (1990) "¢y HH 8] i 36 45 AR 4T, BV BE & WM 2.5 3 0% 10cm / hr, HFE
2k 2 B BB AR /)N, 31 5 (BRI U )t B 2 384, B0 I 338 4 R et K L Bt 3L o R B
by S b 0 T N FL BRI B P T B 2. Ma % (1995) A Ay IR 1 A A 388 i A% 3h K i
Fef), Y8R, HEMHBETHIMILENERR, AT ER SN E B,

4 4 iE

1. B P RAR /DR, THO 1 A i 57 2 ith 2% b 0 7 BT T SR A, TR e S
AHER, EEARN, REME DEHRPEK,

2. RGN, DAERER, KB AREARMA. FEAFRS D MKEREHKXE,

3. ETE B, BRBR A IERLT, LB — g3 M-SR 807 B R BT
B “H,O I 27 i I 4.
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Fig.5 ’TI:O breakthrough curves in 2—4mm Sharkey soil column with dilferent velocities
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TRANSPORT OF NONREACTIVE SOLUTE IN SOIL AND THE
DETERMINATION OF MODEL PARAMETERS

Zhu Hong—xia

(Institute of Soil Science, Academia Sinica, Nanjing 210008)

Ma Li—wang H. M. Selim

(Department of Agronomy, Louisiana State University, LA 70803, USA)
Summary

The classical one—domain model with convection—dispersion equation was used in
this study for describing a nonreactive solute transport in soil. By the experimental
studies on the effect of soil aggregate size and pore water velocity on the transport of
nonreactive solute in soil column, it was found that: tritium breakthrough curves could
be well predicted by convection—dispersion equation; with the increase of aggregate
size,early breakthrough, tailing and small peak were more pronounced by tritium
breakthrough curves in soil column, best fitted D value increased as well; and D was
proportional to pore water velocity in this study, and dispersion increased with the
increase of pore water velocity, which is of great importance for studying the transport
of reactive solute in soils and for predicting the fate of agncultural chemicals in field
conditions.

Key words Nonreactive solute, Transport, Modeling



