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A Method for Estimating Leaching Property of Pesticides™*

Kazuo Nosg

National Institute of Agricultural Sciences, Y atabe, Tsukuba-gun, Ibavagi 305, Japan

A polynomial expression which gives the change in concentration of elute was derived
for soil column system in which pesticide solution was added at constant concentration. The
polynomial was composed of a theoretical plate number P of soil column, adsorption ratio
G for the soil, and distance moved by the solution expressed by imaginary plate number #.
The curve has an inflexion point except when G is small or P is unit. P is estimated from
the inflexion point #,, which is calculated from the observed inflexion point using the water
capacity of the column and a volume of unit fraction. A constant value of approximately 12 g
as soil weight per unit plate was obtained with picric acid using soil columns with different
weights of a volcanic ash soil. Chlorate showed no adsorption on the soil and gave no phys-
ically significant P value. Pentachlorobenzoic acid gave a small G value (0.5) indicating that
the amount of soil used in the assaying was too small to give any physically significant P
value. An apparatus to supply a constant flow rate of water was devised.
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Table 1 Trapped amount of solute in the Pth plate when top of solution fills in the nth.
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Fig. 1 Leaching curves for G(P).
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Fig. 2 Apparatus for leaching test.
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mrREELTR, LEEoEXIE 270mm Th -7z,
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2z FP[H Th%. #FEDHLIREE TR P REBG
LCED, ZoWTEMZ 1 i3,

ni=2z,PF|H+P

A (10), (11) ERATHIX

peffi- 2 020 (12)
-l ES
P=1/{G—z—i1—:%:ﬂl (13)

X (12) 72k (18) kv P 2HEHTH LN TE
5. 2L, EETE AY W[z BEKERZTTEE, T
hedis 2 OOL/PIWVIES® 25, KREWIE> % &/
(zi'=241) 9 5.
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50ml Rk CAE I FICHE 5 KISHE 20ml, 4%
10g # A, 30 57tk E 5 #%E O HL, EE#k 10ml
PotTieft Lz, B34 LT OEE5S5Smm QLS WA R
L7y FE&E L (Table 2) & fjv7z.

Table 2 Physical and chemical properties of
Nishigahara soil used.

Origin: volcanic ash soil

Predominant clay mineral: allophane
Total carbon content: 3.579
Phosphate absorption coefficient: 2066
CEC: 22.2 meq/100 g

Surface area: 172 m?/g

pH: 6.1 (in H;O, 1: 2)

Maximum water holding capacity: 1259,
pF 2.7 : 599,
pF 4.0 : 359%,
‘Water content before test : 58.29%

BHRORE (WMIRE) Appm, EERORE Bppm
3§55, 11 108 © 5 HLuktH 3.68g, [EHH 6.328 &
T HDT, TOLKISIE 23.68g TH5. WP OLE
BiX 23.68Bug 27450DT, LEBIEEINLTV L
#ix (204-23.68B)pg TH 5. FEiAhoRERE S &
Thi¥, iR D=S/B=([E P DOIRE)/(BHIRE)
4

D=(204 —23.68B)/(6.32B) (14)
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(LA OEE)/(LIEROLER) 1T,
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D
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(16)
LB,

4. #HRRFEHWE

WHRBA Vv s (B, ~vxreeRiER (G
AMan), 7 ) VER(ERR) &KICIE» LT TIERE
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(EFREEH V7 4 9.1ppm), v %7 rrLHERR 160
pM (47ppm), ¥ 7 U FE 65pm (15ppm) #2 LA
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1) EHEBEAA AV
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2 XKIRVIBEETH S, RERE S5ml 2inx 447nm @
BIEAE oW T hEEE L. SEER v Bk
UV-300 % Fv 7z, ‘

2) RvEyerREHR

etk vEne 10ml iz 0.1~ JKER{LF b U w AfEiE 1
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faER L7,

3) ¥rVU v

PeEkBREZ £ D% % 355 nm DIRIRKERAfEIZ DT
EEREL 2.
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Table 3 Partition ratio D, adsorption ratio G
and theoretical plate number of chemi-
cals P on soil.
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25g soil
I%L.'
s
= 50 g soil
Chemicals Chlorate Pentachloro- Picric 2 é
Initial con- benzoic acid acid . .
centration 74 um 160 um 65 um 5.2 50 100g soil
O © -
D —0.14 1.2 4.1 g%
G —0.12 0.49 0.77 gg
P 0 0 2.4 e
| ] ]
10 20 30
Number of fraction (10 ml each)
mREER Fig. 3 Leaching curves of chlorate, penta-
1. SER, REFE

BRES Vv A (Tdpm), RV &7 v e RREE (160
eM), EZ7YVER (65pM) BIROTEY HEL KT S
LR L WFER T Table 3 RT LBV THS. BHE
A A VIZHEEYS 0 X D/NTREITZERDSRZ VDS,
Ry L2/ RRRBBIOY 7Y vEETIREEIZ XS
WFERED SN,

2. BFHM®

TdpMm HERH Y 7 A, 160puMm RV 2/ rrREEK
Bk, 64puM Y7 U VERIBIRETE YRR L 2568 On T A
T LA o Fig. 3 WRT 280 Th
5. HMCEIIEHMKIRE OMIRE x5 Ha®Ry, il
X777 2 vEESTz2RLTWS. oIk Fig.
2 AR HGR R CEEIL T v 5.

B P ix (12), (13) Rick vkdoh 5.
Y [dz PRBREEZ T TEN—~ERORSEFES) HIER
fAAv 1-2, Rvzr7evRl &R 3-4, €7V VEE
3-4 Thote. MIRRICALLER, fi2ETiz P 2
A ) MBRCEROD LELEIED P o/, Y
Y VBRI P=2.4-2.5 Yo7z, ZhiudthiE 25g i
DOWTHELNAZDT, #ic 1 BN TixtEl 108
YT 5.

3. B P o

BRI B DB 5 BREES E 7V VERIC O W T
hizoT, NE 50mm oF 7 AMEIEE 508 X
O 1008 ZIEL THEBERZTE 7. TORRIT
Fig. 3 X ¢ Table 4 [ZiRTEBD T, 22" LT

zi—z,—’

chlorobenzoic acid and picric acid.
@ chlorate, x pentachlorobenzoic acid, O picric
acid

FRFhn 9-10 3 X R 22-23 MBS ATz, 1 BN 0 o
HIRER, HEECEREISIERY 12g L, K
BEICEEIOENZ b T, I W—F2R
LTW3.

Ny FIERTRIRE: BRELR—ETHIE, —F
O LEBERREZ 5 250, AERTEIVCR—DiHK
IREZ 52 50E, 7ok 2 3HRED 1/2 RESKHT
LUEVE, 1% 25g T 46ml, 50g ‘T, 120ml, 100g
T28ml THY, thfhoHEaED 1.8 1%, 2.41%,
2.9 fFITHNL, —ERERZIESRY. Zhat P oD
PREEbNRS.

4. THAHBES

Hif (D~@) BHCEEAZ L2 LIRS, P
=1 OFE, /0t G NI Lrd P H/HAIVEAE
1%, dYn OBHpT AY BRKEZ R LA A EEL
T, ZOBEE LY/ =0 OEIXFELEL VD,
X (10), (11), (12), (13) WEILL &R\,

HRERT PEISEEZT LD, EHhitic £2Y)
=0 DEPFEELRVW D ERbhS., WERCE
Ddbsd P st FIH 2/8NX<+5%. 7
Kbt EREPELTHLBULELLRLTHSS.

WEBAF VI BT XVEREIhTZVWOT P A
BRBELELEVEEZZEIIPIVTSESS. FhTH

Table 4 Variation of P value obtained from picric acid on various amount of soil.

Size of column

Amount

Diameter length (mm) of soil (g) zizi’ P Soil g/P
15% 270 25 3.4 2.42.5 10-10
50 x 40 50 9-10 4.1-4.2 19-12
50 x 80 100 22-23 7.2-7.9 14-13
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2t WHEE L EXZBAAVEREIRT, 2 TR
55% LI ncuwinw. 2 Tiddtizd r»bd
S7eKgGr 9.2ml BroFFMLB I LEXD L
BTESLD, WEINEVWALIEDLEL ED 22 TR

EAE 100% PRHEINZIITTHS. RRAEARD
B LEAEFEBRTLAEDLN TV S, Zhd TIIBIAEL
NOER, 7o 2 XEFRBEAA V2 7BRT52MER, &
BEBEZTAECTIMEARHIRCH - T, 2hdzfa
FL2ZDBbICIARBEELO»D LA,

5. M #E =

AET 1T S CFEABRL LR T35 2 L &HTiE L
T5, ML LTLILEE L, it
HusE L, W2 LIRE QAT 375 ZEDT THh
i, BRIIREIEE L LAVWEEDLRS., ZhETH
PE BB B ERIB Y, FERPENDS BThDH
5. RIETEHEEHCBAS TSI h 50T, 1K
PBEBRILIND B LML,

AIETIE, WHER G B—FETHHTEEZMIRTLT
WhH, —ANCIE T R A Y R Yy e BIRGFENRKSLT B D
T, GIIKBEEREIRELREITTHSE. i, FE
THRIETFBDBKILT 5 & Lichd, EBRCZOBEOKT
EETHEILTWS2ESRRIEENRDS. HHITX
o TRIEELZ &R R HIE D L, b L.
AR T TR LTWE kS ERLT P OFtE%
TlroTWwa2, hitxd s fE D LE»rD LA
V. IR RSERGTITREERLME TS S.

6. % ]

—EIREOHERP TR S h 5355, iR
BRDEELR{L 2RI -oic, HIREOBERBEK P, ¥
KOBER G, BERIBEH LR » »57%5,
(n—P) HOLHENZE =, ZOLEEANK DT IR
iGNNI RWERD, T ebb P 2T 5KEL
FTHhIEEME R L, TOMBEEZEHTLIZ LTy,
PrHETLHIENTES. €7 ) YEETIREREKL
Bl o IR R (256~1008) BRL - T
HIZF—EDE 128 Lix ot EREEA AV TR
CARET Hicdh, MECENRDOD D P EIZEDS
N oir. VA7 RAEETLEIHERLIER
DINE o 7o o D Bk D S P HIXELh
Dotz FIREOHE, BERK XS G 0%k, BETF
B ORKILT 5 & B OTHER & OBFRR EHIERT &
LTS HBT2ET 5 HIE2 0D, BRAOEKELRD
FTRFA-2 L LTCHRBERK P REELIODO—DL
Fxbhb.

i

= #

1) FERloLmEREErRDbTHEE LT, —ERE
DOFEWBEFHNC HIBECHT 3R 2BEL, RIEHK
DREZELEZRTEZHEHN LB .

2) ZoHERTIIREIER, HIREOEBE, 1A
WOBEIEE 2 R T (NEERK» S b, IEHIhROA
B DHERERENHEEEINRS.

3) ¥ vEOEHER>D, HEREKLERYRD
OrERE 12g 25, HEHOKREXCEKRLELIELRK.

4) EFBAAVOLE~ORFETIAT, MENCE
RO HHEFMEBIEIE D N ed - .

5) Ry &/ wvnTBEBROLERE TN, H&
L7zH3EE (258) Tk HEMICERD D 5 BEmEHKIA
ELhEL o .

Table 5 List of Symbols.

C—=concentration of added solution (ug/ml)
G =adsorption ratio, adsorbed amount (ug)/
total amount of the system (ug)
J=1-G
6 =rporosity of soil
V =volume of unit plate (ml)
P =—=theoretical plate number of chemicals on
soil
n=imaginary plate number signifying posi-
tion of top of elute
Qn_1=total amount of solute in the Pth plate
when top of solution or elute fills the
(n—1)th (1g)
Y »=concentration ratio of elute from the Pth
plate to initially feeded solution
n;=theoretical plate number corresponding
with inflexion point on the leaching curve
z;=observed inflexion point expressed by
fraction number of maximum
AY is put between z; and z;" (2¢<<2:)
H=maximum water holding content of soil
column (%)
F=volume of unit fraction of elute (ml)
D=partition ratio, concentration in
(ug/g)/concentration of solution (ug/ml)
A =initial concentration of solution on adsorp-
tion test (ug/ml)
B=concentration of equilibrating solution

(pg/ml)
=maximum water holding capacity

elute,

soil

Wmax
Veo1=volume of solution in soil column (ml)
Vsonn=weight of soil in soil column (g)
S=concentration in solid phase (ug/g)
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