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Abstract
Objectives: The present research was carried out in order to know soil
cadmium (Cd) availability. Method: The researchers present results of
analyzing soil Cd contents on a Carixien soil series of a part of Burgundy (in
French Bourgongne) in France. And the researchers compared this data on the
Carixien soil series with the data on Dubloc (Domerien soil series), the result on
Domerien soil has been already published. Findings: The pH value on Dubloc
and that on Chaponne were very different. On Chaponne the pH changed in
big range, while on Dubloc the value ranged little. The Chaponne soil extracted
large amount of Cd up to 1440 minutes (24 hours), while the Dubloc soil did in
smaller amounts. Novelty: The researchers take a hypothesis for this result.
On Chaponne soil the ‘hole’ occurred with the rapid change of pH value, and
then from the hole the Cd in the soil continued to be extracted, while there was
not ‘hole’ in the Dubloc soil. But the real reason of ‘hole’ of the Chaponne soil
is not explained until now.
Keywords: Absorbance; Cadmium; Chaponne; Carixien soil; Cd extraction; pH
change

1 Introduction
A field case study was undertaken across the southern part of the Yonne district, on
a Carixien soil series of a part of Burgundy, France (1). This area of Yonne district has
various soil series with either low or high geochemical cadmium (Cd) content in the
topsoil. Total Cd content of the surface soil can vary greatly (0.14 – 3.51 ppm Cd (mg
Cd /kg soil) depending on soil series and sampling site (1). After this work by Mench
et al. (1), the researchers carried out the work in order to know the relation between
soil weight, amount of an extracting reagent and then extracted Cd from the soil in the
Burgundy region in France (2). The experiment time on the work (2) was fromMarch 24
to June 23 1998, and the purpose of the work was to know the ratio of

https://www.indjst.org/ 3021

https://doi.org/10.17485/IJST/v13i29.882
https://doi.org/10.17485/IJST/v13i29.882
https://doi.org/10.17485/IJST/v13i29.882
gajang600@naver.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.iseeadyar.org.
https://www.indjst.org/


Bermond et al. / Indian Journal of Science and Technology 2020;13(29):3021–3024

(soil:EDTA) and the extracting time was fixed as 1440 minutes (24 hours). The aim of this present research was to know Cd
availability (3,4). Absorbances for Cd analyses were determined by atomic absorption spectrophotometry (5). As a second report
of this work after Bermond et al. (6) on Domeriem soil, the researchers now present some results of analyzing soil Cd contents
on Carixien region of Burgundy in France depending on the change of extraction time.

2 Materials and methods
Soil samples were collected on 0.3 m2 area with a spade from the 0 to 0.25 m surface ploughed layer in fields at Chaponne on
Carixien region of Burgundy, France (1). Soil samples were air-dried, 2 mm sieved and rehomogenized. And the soil samples
from the Carixien soil series were used for the analyses of soil Cd content. The method for extractions were by Lebourg (7) and
Ghestem (8). The time for extraction was from 5 min, 10 min, 20 min, 30 min, 50 min, 1 hour, 2 hours, 3 hours, 5 hours, up
to 24 hours for Chaponne soil. And the reagent for extraction was 0.05 M EDTA (ethylene diamine tetraacetic acid) on the
form of Na2H2EDTA.The soil was extracted in a polyethylene bottle (volume around 50 ml) by an agitator, then filtrated with
a Millipore system (radius of membrane, Æ=0.45 mm).The weight of soil and amount of EDTA were 10 g, 30 ml for Chaponne
soil. There are three experiments for this report; soil sampling, soil analyses, crop analyses. These experiments of soil sampling
and crop analyses were already performed. Now this is the last experiment; soil analyses. And the experiment was carried out
on Laboratoire de Chimie Analytique of Institut National Agronomique Paris-Grignon (INA P-G) in France, during a period
fromOctober 19 to November 3, 1998 for Chaponne soil.The Cd contents of the extracted soil solution were determined by air-
acetylene flame atomic absorption spectrophotometer (AAS) (model: VARIAN SPECTRAA 250 PLUS), and the wave lengths
was 228.8 nm. Background correction was used for Cd analysis (9).

3 Results and discussion
Figure 1 showed the change of pH of extracted solution depending upon time.The pH value on Dubloc and that on Chaponne
were very different. On Chaponne the pH changed in big range, while on Dubloc the value ranged little. This figure shows
the Comparison of pH between Dubloc soil (Domérien soil series) and Chaponne soil (Carixien soil series). From Figure 1, it
is considered that Dubloc soil(Domerien soil series) is acidic. While the samples on Chaponne soils (Carixien soil series) are
alkaline. The comparison of the two soil series (Domerien and Carixien) is necessary; the ratio of each Cd content per total Cd
content.

Fig 1.The change of pH of the extracted solution depending on extraction.
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Table 1. Absorbance for Cd content of Chaponne (Carixien), calculated by atomic absorption spectrophotometer on back ground
correction(BC yes), 10 g soil + 30ml EDTA, (agitated and filtrated from 5 to 6 November 1998)

Time (minutes) 5 10 20 30 60 300 1440

Absorbance (x 0.001)

5 4 5 7 7 8 35
3 6 4 5 6 6 35
4 5 7 7 7 9 38
4 6 7 6 9 9 37
5 6 7 6 8 9 37
5 5 5 6 9 9 38
4 5 7 8 8 10 38
4 5 5 6 8 7 38

Mean±Standard
deviation

4.2±0.7 5.2±0.7 5.8±1.2 6.3±0.9 7.7±1.0 8.3±1.3 37±1.3

Table 1 shows the absorbance for calculating Cd content of Chaponne (Carixien), calculated by Atomic Absorption
spectrophotometer on Back ground correction(BC yes), 10 g soil + 30 ml EDTA, (agitated and filtrated from 5 to 6 November
1998). The pH value changed much more on Chaponne than the value did on Dubloc, and there the Cd absorbance through
the atomic absorption spectrophotometry and its content increased up to 24 hours extraction. However, pH value changed less,
the Cd absorbance and its content maintained similarly during the extraction of 24 hours.The important thing in Table 1 is the
big difference of pH value between the value before the experiment (time is 0 minute) and those others (times are 5, 10, 20, 30,
50, 60, 120, 180, 300,1440 minutes.

Fig 2.The change of soil Cd content depending on extraction

And Figure 2 showed the change of extracted Cd content from the two soils during extraction during 1440 minutes. The
Chaponne soil extracted large amount of Cd up to 1440 minutes, while the Dubloc soil did in smaller amounts.The researchers
take a hypothesis for this result. On Chaponne soil the ‘hole’ occurred with the rapid change of pH value, and then from the
hole the Cd in the soil continued to be extracted, while there was not ‘hole’ in the Dubloc soil. But the real reason of ‘hole’ of
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the Chaponne soil is not explained until now. Here ‘hole’ indicates the estimation of future capability or potentiality.

Acknowledgment

This paper was supported by JoongbuUniversity Research&Development Fund, in 2019. And the corresponding author thanks
Mr Yeonghag PARK, Mrs Hilye S. KIM, Mr Ilsoo J. KIM, Mrs Bohwa KIM, Father Jean BLANC, Father Jeongsoo Barnabas
KIM, Father SangminThomas RO, Mrs Kisoon C. SONG, Mr Changyoo P. PARK, Madame Francine TENAILLON, Professor
Nicolas TENAILLON, Professor Yong Kook KIM,Mr KiWoo CHOI, Professor YounWon LEE, Mr Jae Hong JO, Professor C.J.
DUCAUZE, Doctor Jean Claude FAVIER, Mrs Geum Rye CHOI, Mr Jeon Sik PARK, Professor Shigekata YOSHIDA, Professor
Mitsuaki OHSHIMA, Professor Ryosei KAYAMA, Professor Ik Suk YUN, Father Andrés S. SHIN and members of Ludovicus
of Ordo Franciscanus Secularis in Daejeon in Korea, Jieun A., Kunjoo A., Jiah A., Rosa R., Sohwa T. KIM, his wife Hyeonhi
Regina PARK for the continuous encouragement for writing this report.

References
1) MenchM, Baize D,Mocquot B. Cadmium availability in five soil series from the Yonne district. Burgundy France Environmental Pollution. 1997;95(103):93–

103. Available from: https://doi.org/10.1016/S0269-7491(96)00078-4.
2) Kim SA, Bermond A, Baize D. Analyses of soil cadmium and copper contents on a region of Burgundy in France. J Korean Grassl Sci. 2000;20(2):109–114.
3) Etherington JR. Environment and Plant Ecology. 2nd ed. Manchester. John Wiley & Sons. 1982.
4) Alloway BJ. Cadmium . In: Alloway BJ, editor. Heavy Metals in Soils. Glasgow and London. 1990;p. 100–124.
5) Arnaud P. Chimie Physique. 1998.
6) Alain B, Denis B, Michel M, Sangdeog AK. Analyses of soil cadmium and copper contents on a Domrien soil series of Burgundy in France. African Journal

of Biotechnology. 2014;13(12):1343–1350. Available from: https://dx.doi.org/10.5897/ajb12.1022.
7) Lebourg A. Etude de l’Extraction des Métaux en Traces de Sols Pollués en Vue de la Détermination de Leur Biodisponibilité. Thesis of Doctor. l’Uiversité

des sciences et technologies de Lille.. 1996.
8) Ghestem JP. Extraction par l‘EDTA de Metaux Traces de Sols Pollués; Application à l’Etude de la Faisabilité d‘une Spéciation de Ces Metaux. Thesis of

Doctor. University of Paris VII - Denis DIDEROT.. 1997.
9) Pinta M, Baudin G, Bourdon R, Burelli F, Condylis A, Ecrement F, et al. Spectrométrie d’Absorption Atomique - Applications à l’Analyse Chimique. l Paris

Masson O R S T OM T, editor. 1979.

https://www.indjst.org/ 3024

https://doi.org/10.1016/S0269-7491(96)00078-4
https://dx.doi.org/10.5897/ajb12.1022
https://www.indjst.org/

	Introduction
	Materials and methods
	Results and discussion
	Acknowledgment


