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Fig. 1 Relationship between revolution speed of centrifugation
and DOC concentration in the supernatant.

B ooa FeAE oo/ FORHEBOLE, =
O FRIF & BHEESDORHBEH DS, Bk
B, macroporeDFFTE, 1EDMBEMEIZEIT ABAKEL
EOBERPEE - Ao ¥, BEEBRBOR
HEBIZEZ BB OWTRI L.

2. RBAHE

() 204 FERYBLBEDEOESR & HEE
2o FRFRPEFEEDO L RNEB 2 HEH T
DIDITIE, TNOLDOEENSLELLRS. Ll
BEEZEEaoq FRT I BREFERDOERICEL
TOERITHARTIT R, BF, 3o/ FREFOLN

ENILE L DBERAVWLRE Z BB, F0OI

BLSHT OO (IERE) |, BEI
Stokes DIERINLEHENS ', UL, =2ng K
BV RBEIFEHDIITORAMENCEEEREEDS
EIR OB REEERRD, TORMEICL Y TEAIC
BITAERIEEEZITATESENELZLNRS. L
12D3o T, B FRORMMILIZNETIEARL,
TLREME & W S AR OBV ZFIE L= EED
FHREOTERRVNEEZ, AFETIZUTOLS
RTWREREIT 7. %R T2+EH T 20 00H
MKz~ 2E&GER (MEE) T—ESH

(18min) FELDEEL, TOLBLBEDTOBE
(HACH # % 2100P BB ES) , TOC &
(SHIMADZU ## TOC—5000) ZB|ELKE. %
DFER (TOCHEE) % Fig. 1177,

Fig.1 55355 X 512, £ 6000rpm (4110g)
YL B EEEE Eif T EBAIESRO TOC BEIC
BEEAR BNV, £/, BEICELTHEERE
A 6000rpm (4110g) LA LI/ 3 & LBHEOR
EIZ# 1 (NTU) BE ([R7K : £ 200NTU) O{EWN

62

di=20cm
Imigationsystem  «— ] Water application
using 9 supply tubes ‘ — |
It 1
Ll i
L )] [ !
TRt M
3@?&mmmmw i
I i | M s “
‘ vl - Peristalistic pump ‘
20cm Soil i |
3om mmum~i
R S

i
Stainless steel filter (Pore size : Imm)

g

Effluent water

Fig.2 Schematic experimental set-up used for colloid and
phosphorous leaching experiments.

Table 1 Soil properties and soil texture.

Soil Hiroshima loam
CEC 10(meq/100g soil)
TOC 2.4%
Clay(<5 ¢ m) 16.3%
Silt(5-75 ¢ m) 26.1%
Sand(75 ¢ m—2mm) 57.6%
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Table 2 Experimental conditions for the four soil colloid leaching experiments. Duplicate soil columns were used for each
experiment. The interval between irrigations was 42 hr in all cases.

Irrigation I1st-3rd | 4th-6th 7th |

8th |

9th | 10th [ 1lth [ 12th

Exp.1
Omacropore

Exp.2

10mm/hr
4macropores [

6hr

Exp.3
8macropores

30mm/hr
2hr

30mm/hr
8hr

Exp.4
Omacropore

30mm/hr
2hr

30mm/hr
8hr*

10mm/hr
24hr

10mm/hr
60hr

30mm/hr
2hr

3 Applied solution was 0.255mM NaCl+0.045mM CaCl, solution (Sodium concentration was 3 times higher than the solution used
in all other cases). In all other cases the applied solution was 0.085mM NaCl+0.015mM CaCl, solution.
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Table 3 Origins and properties suggested from the position of

peaks in the EEMs.
Peak position
Peak Excitation .. .
No. /E(mission wave Origins and properties
length (nm/nm) )

1 2251295 Protein-like

2 230/345 Protein-like

3 250/435 Fulvic/Humic-like

4 270/350 Protein-like

5 320/390 Marine Fulvic/Humic-like

6 335/435 Fulvic/Humic-like

7 495/515 STP effluent-like
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Fig.3 Correlation between colloid concentration (mg/L) and
colloid turbidity (NTU).
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(a) Inorganic colloids (Total irrigation:}0mm/hr X 6hr X 6times = 360mm )
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(d) Effluent volumes (Total irrigation:1 0mm/hrx6hrx6times = 360mm})
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Fig.4 Concentration of inorganic colloids (a), colloidal organic carbon (b), dissolved organic carbon (c) in the effluent from soil
columns without macropores (closed symbols) and with 8 macropores (open symbols) and effluent volumes (d) at each
sampling time. Results for duplicate columns are shown.

LT, C.=0.90T (n=34, R*=083) &W\\HniY 3. 284 FRIFLEAFERYORLEE

ERMEENELREZ. XoT, AFETIRI DG

BrRAWTanA FREFORHEBEZBEICHREL, AETIRBIENLLHHT 20/ PRIF LR

ZOEE M. FESYOREIIOVWTHS AERERSLEICK
B-BRETS. BiC, oo FREFIEIERDas N

65



Hypothesis 1

Pore water flow

inorganic colloid
H

Colloidal
organic carbon

Organic
macromolecule

Hypothesis 2

Pore water flow

Dissolved
ormc carbon

Colloidal
organic carbon

® - mem |

Inorganic colloid

Fig.5 Two hypotheses of colloidal organic carbon generation from the soil matrix.
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Table 4 Cumulative leaching of inorganic colloids, colloidal organic carbon and dissolved organic carbon dunng irrigations with

10mm/hr and 30mm/hr (Experiment 1 and 4).

I . Colloidal Dissolved
norganic . .
colloids (mg) organic carbon | organic carbon
(mgC) (mgC)
2 1st-3rd irrigation
=+ S+l 9=
B 10 hr X 3 irrigations) 568+ 111 3 1.5 21,9427
’ 2 1st-6th irrigation .
50+ 2+14 4+8
(10 X 6 irrigations) 650+95 52%1 354+83
X 1st-3rd irrigation
L 30673 3.1£0.5 22.2+0.
Exp.4 (10mm/hr X 3 irrigations) 2206
) 2 1st-6th irrigation ’
+ 5.8%0. 0*1.
(10mmv/hr X 3 irrigations+30mm/hr X 3 irrigations) 420103 ? 380L16

3 The values shown in this table are (mean value of two duplicate columns) = (half of the difference between the maximum and

minimum value).
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organic carbon (c) from soil columns. Mean values for
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Fig. 8 Influence of the long-term continuous irrigation and applied solution chemistry (sodium concentration) on the concentration
of inorganic colloid (a), colloidal organic carbon (b) and dissolved organic carbon (c) leaching from soil columns.
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1 (a) filtrated sample Y
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360min, Column no.2)

s
3
2 305+
g2
S 2904
854 X

570-(¢) rated colloid sol
(made by centrifugation)

emission wavelength(nm)

T T T T i) T T T
475 510 545 580 230 265 300 335 370 405 440 475 510 545 580
emission wavelength (rm)

T S s et i e
230 265 300 335 370 405 440 475 510 545 580
emission wavelength(m)

" Fig.9 Measured EEMs of filtrated sample through 1z m glassfiber filter (a), centrifuged sample (b) and concentrated colloid
solution (c) made by centrifugation using leachate from the soil column.
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Fig. 11 Theoretical calculation of Benzo(a)pyrene transported
by colloidal organic carbon and dissolved organic

carbon from the atmosphere into soil and groundwater.
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LEACHING OF COLLOIDAL MATTER AND DISSOLVED ORGANIC CARBON
FROM SURFACE SOIL COLUMNS DURING MULTIPLE IRRIGATION PERIODS

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

This study investigated mobilization and leaching of three natural soil constituents, inorganic colloidal matter
(ICM), colloidal organic carbon (COC) and dissolved organic carbon (DOC) from a surface soil (loam) during
repeated imrigation events. IMC, COC and DOC showed widely different leaching behavior and, also, behaved
differently in soil with and without continuous macropores. COC contributed with only 7% to total colloid leaching.
However, DOC dominated total organic carbon leaching with a contribution of 84%. Using these results, calculations
on transport of a strongly sorbing Benzo(a)pyrene suggested that DOC-facilitated transport could be a dominating
part of Benzo(a)pyrene transport, and potentially violate drinking water criteria indicated by IRIS of EPA.
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