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Table 1 Experimental conditions for the six soil colloid leaching experiments. Duplicate soil columns were used for

each experiment.

Soil structure Irrigation | Duration of Interval Number
Exp. intensi irrigation between of Applied solution
No. Soil Astificial mthW & imigations | ° PRI '
handling macropores ( D () (hr) irgations
1 Packed soil 0
2 Intact soil — 10 3 0.085mM NaCl+
3 4 0.015mM CaCl,
24 3
4 .30 1
Packed soil
5 0 0.1mM CaCl,
10 3
6 0.1mM CaSOq
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di = 20cm

Irrigation system }q._—_.| Water application
using 9 supply tubes <

3em Glass beads

Peristalistic pump
20am Sail
3cm Glass beads
U Stainless steel filter (Pore size : 1mm)
Collection of drainage water

Fig.1 Schematic of experimental set-up.
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Table 2 Soil properties and soil texture.

Soil Hiroshima loam
CEC 10(meq/100g soil)
TOC 2.39(%)
Clay(<5um) . 16.3(%)
Silt(5-75 4 m) 26.1(%)
Sand(75 4 m—2mm) 57.6 (%)
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Fig.2 Examples of measured data. Influence of soil structure on the soil colloid concentration (measured as turbidity)

in the effluent. Data for one of the duplicate columns used in each experiment are shown. (Experiments 1, 2 and

3)
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Fig.3 Influence of soil handling (repacked soil versus intact soil) on cumulative soil colloid leaching during three

irrigation events (a-c). Note different y-axis. (Experiments 1 and 2 )
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Fig.4 Influence of macropores on cumulative soil colloid leaching during three irrigation events (ac). Note different

y-axis. (Experiments land 3 )
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Fig.5 Influence of soil handling (repacked soil versus

intact soil) and soil structure (continuous
macropores) on the total leaching of soil colloids
within each irrigation event and for the whole

experiment. ( Experiments 1,2 and 3 )

LD L, MELTEOBSITIZFREBORDEIE DD
BhKEL, 1 EE@F&E@L:H:N’C 2 BB LARRDE
WCIIHREEVN I/AEB T Z>TWS., —F, F
WELLIBTIE, | HEOBRICHAT 2 BEUEOD
BRETIEIREENN 1/ 2EBETHD, ZORDEE
Fh&w, chid, HEltETld, HIBERETS
BRICHELL =880 | BIHOBRICBNWTARELR
hEEDTHIEEZLNS.



200 50

—6— 10mm/br (column no. 1
—a&— 10mm/hr (column no.2
—&-— 30mm/hr {column no. L

~~4&— 30mm/br (column no.2

40

(b)2nd irrigation

(a)lst irrigation

(c)3rd irrigation

0 1 2 3 4 0 1

Cumulative outflow (cm)

Cumulative leaching (NTU X L of outflow)

Cumulative outflow (em)

2 3 4 0 1 2 3 4

Cumulative outflow (cm)

Fig.6 Influence of irrigation intensity on cumulative soil colloid leaching during three irrigation events (a-c). Note

different y-axis. Shown as a function of cumulative outflow of water to be able to compare the two irrigation

rates. ( Experiments 1 and 4 )
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Fi9.7 Influence of irrigation intensity on the total leaching of soil colloids within each irrigation event. (Experiments 1

and 4)
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Fig.8 Influence of chemical composition of the applied solution on cumulafve soil colloid leaching during three

irrigation events (a-c). Note different y-axis. (Experiments 1, 5 and 6 )

x93, 14 AEDITITE LUV NaCl+ CaCLDIE
EBME CaCLBR A BVWEIRSZEBTAI LI
IV BAT L OREORBIIOVWTKRET 3.
Fig.9k b, Na*Z ST NaCl+ CaCL RSB Z A
WEBEDED, Ca* D& LHE E RN CaCLiAH
ZAWEEAICHAT, HSHIZanAS RRFOR
HBHZW, fEHEKIINa DSEE TS L, Na'bhitif
ACBETZZEICLD, TRFORMBAEEN,
R0 FRFHERINPTRBY. 20
=8, 204 FRFOREEIIEINT 20 TERN
heEZIBND.

Wiz, A4V BEOHERILRT2E0DIZBAT
Y OFEE L PEDE LV CaClLiE & CaSO, B %
BWEBAICOWTHERITS. CCL B E
CaSO, WL, BA 4 OEEHFLL, 1 4%
EEDS CaSO, MDA DR 3 /. Fig.9 &b, 1
EHOBRTIE CaCl, WO HED A D FHEDNS

W, 2 BIEUETE, RERRIZIZARETSHS.

£o7T, 3 BIOEFOLFEHRIE CaCl, BEOBE
DEMBEN., ZOERNIS, BAA L OEH LB
EHEUBEIE, 1A VBENMNIWADIDOA F
BFORBEDZNENZS.

HRMIC Y, BRoEBOEEN DA FRFO
REMIIKELHEREZ, BREBMVEL RS
aoA RRFEOREAMEMNL, 204 REF

PR LTRELEREIIRZ Y nWbhTng 11,

¥k, TOBS_EBORBEREIZIXA A HE, 17
VOMEHEELTRY, A4 RE, 44 O0ff

BHEINT 3L, BR_EFOBRIIRLTS .

APEICBNTEL L REHNIWNES D a0A
RBIFDAELUTREL, RHLPTREEH,
204 FRFOFRHEEBDIZ L RoTNWBEI &HBah
3.

g

O NaCl+CaCl2|
W CaClI2
CaS04

8

8

(=]

2nd
irrigation

3rd
irrigation

Whole
experiment

Ist
irrigation

Total leachihg (NTUXL of outflow)

Fig.9 Influence of chemical composition of the applied

. water on the total leaching of soil colloids in each

irrigation event and for the whole experiment.
(Experiments 1, 5 and 6 )
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Fig.10 Cumulative soil colloid leaching as a function of time shown for four experiments during the third irrigation
event. Datas are fitted to the linear colloid mobilization model (Eq. [1]) . Note different yaxis. (Experiments 2,

4-6)
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Fig.12 Particle size distribution of leached soil particles during the three irrigations. (Experiments 1 -4 )
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SOIL COLLOID MOBILIZATION AND TRANSPORT IN INTACT AND
REPACKED SOIL COLUMNS DURING PERIODS OF IRRIGATION

Masaharu MOTOSHITA, Toshiko KOMATSU, Per MOLDRUP, Noriatsu OZAKI
and Takehiko FUKUSHIMA

This study investigated soil colloid mobilization and leaching through a Hiroshimaloam soil during three irrigation
periods. The experiments were carried out using both intact soil columns and repacked columns with and without
continuous macropores. Large effects of irrigation intensity and of irrigation water chemical composition (sodium
content and ionic strength) were seen. Colloid leaching was higher in repacked soil than in undisturbed soil. During
the first irrigation, an enhanced colloid leaching in soil containing macropores was seen, but during the next two
irrigations the leaching became smaller and could be decribed by a parabolic diffusion type model. This suggests
that the mobilization of colloids is controlled by colloid diffusion from the soil into the macropores. This mechanism

needs to be included in models for transport of colloid-bound contaminants in macropore soils.
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