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Nos	ou(ls	de	travail	:	
Les	caroBes	sédimentaires	
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Et	à	l’endroit	où	l’on	vit	?	

La	Loire	

Le	Rhône	

La	Seine	

La	Garonne	



Exemple	des	métaux			
Ag, Cu, Cd, Pb, Zn, …. 

La	Loire	(France)	
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•  La première synthèse date de 1881 
•  Application industrielle dès les 

années 1930 pour leur stabilité 
thermique et chimique 

•  Industrie électrique, imprimerie, 
peintures 

•  Arrêté du 08 juillet 1975: 
Interdiction de l’utilisation des PCBs 
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and combined pollution. Themain inorganic pollutants, including cadmi-
um, mercury, arsenic, copper, lead, chromium, zinc and nickel, point ex-
ceeding rates were 7.0%, 1.6%, 2.7%, 2.1%, 1.5%, 1.1%, 0.9% and 4.8%. The
exceeding rates of farmland, woodland and grassland soils were 19.4%,
10.0% and 10.4%, respectively (Ministry of Environmental Protection and
Ministry of Land and Resources of P. R. China, 2014).

6.3. Heavy metal pollution investigation of agricultural soil

China pays much attention on monitoring agricultural soil pollution
to protect soil quality and to prevent soil pollution.

TheMinistry of Agriculture organized soil pollution surveys in 37 sew-
age irrigation areas in 1976 (The Group of Agricultural Environmental
Quality Survey of Sewage Irrigation Area, 1984). The northern urban
mixed sewage irrigation area has a total area of 281,280 hm2; pollutants
have accumulated in soil across an area of 143,617 hm2 (51.1% of the
total area). This area has accumulated pollutants in crops across an area
of 15,490 hm2 (5.5% of the total area) and has exceeded pollutant criteria
for crops across an area of 7230 hm2 (2.6% of the total area). The southern
urban mixed sewage irrigation area, with a total area of 19,518 hm2, has
accumulated pollutants in soil across an area of 10,400 hm2 (53.3% of
the total area), has accumulated pollutants in crops across an area of
2789hm2 (14.3% of the total area), andhas exceeded thepollutant criteria
for crops across an area of 187 hm2 (1.0% of the total area).

According to continuous soil surveys andmonitoring in 320 polluted
areas between 1992 and 1997, the areas that exceeded pollutant criteria
for agricultural products in fields accounted for 20% of total agricultural
land in polluted areas. Heavy metal pollution accounted for 80% of the
pollution of soil and crops in these areas (Tao, 1999). Agricultural soils
across an area of 1,400,000 hm2 were irrigated by sewage water;
64.8% of soils irrigated with sewage were polluted by heavy metals,
especially Hg and Cd (Chen et al., 1999).

In 2000, the State Environmental Protection Agency organized
relevant departments to complete a heavy metal pollution survey of
300,000 hm2 of basic farmland protection areas; the results showed

Fig. 3. Comprehensive geochemical soil quality evaluation in China (after Yang et al., 2014).

Table 4
Determined indicators in soil environmental quality survey.

Survey type Determined indicators

Soil environmental
quality survey

Essential indicators: pH, TN, TP, TK, OC, grain composition,
As, Cd, Co, Cr, Cu, F, Hg, Mn, Ni, Pb, Se, V, Zn, organochlorine
pesticides, PAHs, PAEs
Selective indicators: PCBs, petroleum hydrocarbons, REEs,
available As, available Cd, available Co, available Cr, available
Cu, available F, available Hg, available Mn, available Ni,
available Pb, available Se, available V, available Zn

Soil typical profile
survey

Essential indicators: pH, OC, grain composition, CEC, As, Cd,
Co, Cr, Cu, F, Hg, Mn, Ni, Pb, Se, V, Zn, organochlorine
pesticides, PAHs, PAEs

Soil mainly profile
survey

Essential indicators: pH, OC, CEC, grain composition, Ag, Al,
As, B, Be, Bi, Br, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, F, Fe, Ga,
Gd, Ge, Hg, Ho, I, In, K, La, Li, Lu, Mg, Mn, Na, Nd, Ni, Pb, Pr, Rb,
Sb, Sc, Se, Sm, Sn, Sr, Ta, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb,
Zn, Zr, available As, available Cd, available Co, available Cr,
available Cu, available F, available Hg, available Mn, available
Ni, available Pb, available Se, available V, available Zn,
organochlorine pesticides, PAHs, PAEs

185Y. Teng et al. / Environment International 69 (2014) 177–199

Teng et al, 2014 
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Teneurs en métaux dans les sols du Hunan (Wang et al, 2008) 

358  Journal of Geographical Sciences 

 

 
 

Figure 2  Spatial variation maps of the heavy metal distributions in the soils from the midstream and down-
stream of the Xiangjiang River 
 

(SEPAC, 1995). The contents of As, Cr and Ni increase with the flow of the Xiangjiang 
River, and range from 30 to 40 mg kg−1, from 40 to 100 mg kg−1 and from 30 to 45 mg kg−1, 
respectively. The As content in agricultural soils exceeds the Standard of China Soil Envi-
ronmental Quality while the contents of Cr and Ni do not. 

The geometric mean of Cd, Pb and Zn contents in agricultural soils from Zhuzhou district 
were 3.16, 104.31, 183.25 mg kg−1, respectively, which were higher than the contents in the 
districts of Changsha, Xiangtan and Hengyang (Table 2). The soil Pb content from Zhuzhou 
district was significantly higher than contents from the other three districts (p<0.01), and the 
contents of Cr and Zn were significantly higher than those from Hengyang district (p<0.01). 
The results show the contamination of heavy metals in agricultural soils from Zhuzhou dis-
trict is the heaviest among the study areas. Some studies have reported that the heavy metals 
released from the 36 main industrial enterprises in Zhuzhou district account for 46% of the 
total heavy metal discharge from 146 enterprises in the Xiangjiang Valley (Wang et al., 
2004), showing the contamination of heavy metals in soils in Zhuzhou district significantly 
correlates with the industrial activities of non-ferrous metals. 

The geometric mean contents of As, Cd, Cu, Pb and Zn in vegetable soils were 1.16, 1.95, 
1.47, 2.28 and 1.81 times those in paddy soils, respectively (Table 3). In particular, the con-
tents of As, Cu, Pb and Zn in vegetable soils were significantly higher than those in paddy 
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Résultats	de	la	concentraGon	en	Pb	dans	les	sédiments		
lors	de	la	campagne	d’échanGllonnage	en	2015	
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Résultats	de	la	concentraGon	en	Pb	dans	les	sédiments		
lors	de	la	campagne	d’échanGllonnage	en	2015	
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Résultats	de	la	concentraGon	en	Pb	dans	les	sédiments		
lors	de	la	campagne	d’échanGllonnage	en	2015	
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Merci	à	vous	

Echanges	autour	du	projet	ATIM-Hunan	avec	les	élèves	de	la	classe	de	Français		
Lycée	n°1	de	Changsha	en	Octobre	2015	


