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RC R 0.2% 0.5% 0. 8% 1.0% ,
7 d,
RC (W/W) 0% 0.1%
1
Table 1 Some physico chemical properties of the four soils
2) /
. . pH Content of clay Content of charcoal ~ Content of organic carbon Charcoal/Organic carbon
Soit No. Location (%) (%) (%) (%)
RC Roseworthy campus, SA 6.8 83 — 1.4 -
o) Tallagalla, Q1d 6.6 47 <00 7.05 <1
ss7h T oowoomba, Qld 5.9 13 2 145 14.3 15
Ssgh T oowoomba, Qld 8.0 70 0 819 2.73 30
1) Skjemstad''¥, 1999, 2) SA: South A ustralia; Qld: Queensland
1.2 / Log Cs= log K+ N Log Cy, (1)
0.1molL” " CaCl : . C,
500 mg 1" (mg kg ), C (mg L7 1), Ky
~1 o
100 mg L. 4C ’ Freundlich
,N
-1
, 2l mg L. JN=1, JN< 1
[14, 15]
,N
12 ml Freundlich
( N
30% ~ 80%) , 10 ml (H), (2) [16]
] ’ . H= Nf/Nfd (2)
, (22£2) 'C 120 r min
s Ni¢ Na
24 h( 24 h N
) 6 000 r min” ' 30 min,
s , 3
2
, 5 ml , 5 ml
21 -
4
RC -
' 1 Freundlich /
? 2
20%. . ) R 0. 92, Fre
59 undlich s
1.3 Freundlich N
(Agilent (H) 2
1 100, DAD ) . SGE CI8 1 »  RC
(250% 4 6 mm, 5 Pm); : - (60: 40),
1.Oml min™ ' : 248 nm » Freundlich
1.4 Kr
( 2 (C) 1mgL™!
R Freundlich , 0% 0.1% 0.2% 0.5% 0.8% 1.0%

, Freundlich (1) Kp= CJ ¢}
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2 / Freundlich
Table2 Freundlich constants for soption ( K, N;) and desorption (K, Ny) of diuron in soil amended with charcoal and hysteress index (H)

Content of charcoal (%) K N R K Na R H
0 408 0.83 0.997 4 540 0. 73 0.997 5 L 14
0.1 253 0.37 0.997 9 395 0. 8 0.99 8 132
0.2 72 8 0.32 0.991 1 138 0. ® 0.992 6 354
0.5 224 0.22 0.987 5 371 0. 4 0.99 0 514
0.8 350 0.21 0.992 8 576 0. 2 0.900 4 975
1.0 500 0.16 0.924 9 727 0. 01 0.819 4 14 92
: Ky, N¢ Freundlich ; K, Neg Freundlich Note: Krand Ny are Freundlich wefficients of the sorption isotherm,

and K g and Nyg, of desorption isotherm

4.08 25.3 72.8 224 350 500 L ke~ ' Freundlich K¢
, 0% 0.1% 0.2% 0.5%

5~ 125 0.8% 1.0% 83. 87%
94.40% 98.18% 98.83%  9.18%,
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Fig. 1  Somption and desorption isothemms of diuron in RC amended with charcwal
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Fig 2 Sorption and desorption isotherms of diuron on three natural soils
2.2 / 1.17), SS8
3 0.819% ,
2 2 (1) 3
(2)3 Freundlich
, SS7> 556> SS8,

SS6 7. 05%,

(< 0.07%), (N , S%6
0.97); ss7 : (2, Ss6
14.3% 2. 145%, )

( 15%), (N [22, 23]
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[ 4]

[5]

SS7(2. 49) > SS6( 1. 42) > SS8(1.61)

2
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HYSTERESIS EFFECT OF CHARCOAL ON SORPTION AND DESORPTION OF
DIURON BY SOILS

Yu Xiangyang™?  Ying Guangguo® Liu Xianjin?> Rai Kookana* Zhang Xing'
(1 R& D Center ¢ Biorationd Pesticide, Northwest SctTech Unwersity ¢ Agricdture and Foresiry , Yangling, Shaawt 712100, China )
(2 Pestiade Biological and Ecological Research Labordaory, JiangsuAcademy o Agricuburdl Sciences, Narjing 210014, China)
(3 State Key Laboratory o Organic Chamisiry, Guangzhou Institute f Geochenistry, Chinese Academy o Sciences, Guangzhou 510640, China )
(4 CSIRO Land and Water, PUB 2, Glen ymand, SouthAustrdia SO643 Australia)

Abstract Charwal derived from incamplete cambustion of vegetation is ubiquitous and potentially effective for sequestra
tion of environmental contaminants. To demonstrate efeds of this type of charcoal on sorption and desorption of pesticides in soil,
synthetic charwal fram burning of red gum chips was mixed into soils at different rates, sorption and desorption behavior of diuron
in the charcoal amended soils were determined by means of baich equilibrium and wnsecutive dilution techniques, respectively.
For comparison, sorption and desorption of diuron in three natural soils with known contents of organic carbon and charcoalwere
also measured. The sorption and desorption isotherms were fited linearly with the Freundlich equation, and the ratio of sorption
Freundlich exponent wefficient (V) and that of desorption (N;) was used to indicate degree of sorption/ desorption hystersis.
Results of the sorption detemmination show the sorption capacity of the soil newly amended with charcoal increased with the rate of
charal amended. The Freundlich sorption coefficient K increased from 4. 08 to 500, while the other Freundlich wefficient (V)
tha shows the norr linearity of sorption isotherm decreased fram 0. 83 to 0. 16, when the content of charcoal in soil inareased from
0% to 1.0% . The diuron sorption capacity of natural soils was related to the content of organic carbon, while the isothem norr
linearity was closely related with the relative cntent of organic carbon and charcoal. The higher the proportion of charcoal in total
organic carbon, the higher the isothem norr linearity. Results of the desorption experiment in soils newly anended wih charwal
show that the desorption hystersis index H increased rapidly in value from 1. 14 to 14. 92 when the content of charcoal increased
from 0% to 1.0% in the soil, and H values of natural soils SS7, SS8 and SS6 were 2. 49, 1. 61 and 1. 42, respectively, when the
ontent of charcoal was 2. 145% , 0. 819% , and< 0. 07% , respectively. The results indicated that the hysteresis effed of charcal
on desorption of diuron seemed to be closely correlated with the content of charcoal in the soils.

Key words Charcoal; Soil; Diuron; Sorption/ desorption; Hysteresis



