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Type d'artéfact Type d'artéfact 

Bitume (asphalte, charbon bitumineux)  Cendres volantes 

Scories métallurgiques Verre 

Mâchefers  Métal 

Brique Papier 

Carton  Plaque de plâtre 

Tapis  Plastique 

Tissu  Poterie 

Produits de combustion du charbon  Caoutchouc (pneus, etc.) 

Béton (fragments)  Bois traité 

Débitage (éclats d'outils en pierre)  Bois non traité 

 



Matériau 
Occurrence 

(sur 80 sites de la base 
BASOL) 

Pierre rarement précisé 

Terre rarement précisé 

Poussières atmosphériques d'usine rarement précisé 

Bétons rarement précisé 

Bois 1 

Boues de papeterie 1 

Ciments 1 

Berre 1 

Huiles de matière organique naturelle 2 

Boues de station d'épuration 2 

Boues de curage de fossés 2 

Déchets de démolition non déterminés 2 

Amiante 2 

Cendres non déterminées 2 

Suies 2 

Cendres de centrale thermique 3 

MIOM et REFIOM 3 

Solvants chlorés 4 

Ferrailles 4 

Ordures méngères 6 

Déchets non déterminés, non dangereux 6 

Déchets métallurgiques des métaux ferreyx 12 

Déchets de peinture, teinture et tannerie 12 

Huiles, pétroles, goudrons, macadam, plastiques, caoutchouc 14 

Déchets de traitement de surface des métalliques 17 

Déchets non déterminés, dangereux 19 

Déchets de cokerie 23 

Carburants 25 

Déchets métallurgiques des métaux ferreux 28 

Autre 2 

 



 

 

 

  

Stock de carbone 
horizon 0-30 cm (tC ha-1) 

Surface (Mha) 
Stock total horizon 0-30 

cm (MtC) 

Prairies permanentes 84,6 ± 35.0 9,3 790 

Terres arables (grandes cultures 
et prairies temporaires) 

51,6 ± 16.2 18,4 950 

Forêts 81,0 ± 35,4 16,9 1370 

Autres 79,0 6 475 

TOTAL   50,6 3585 

 



Type de sol 
SOC stock 

(tC/ha) 
Type de sol 

SOC stock 
(tC/ha) 

Type de sol 
SOC stock 

(tC/ha) 

Histosol 132,1 Regosol 57,3 Ferralsol 42,9 

Chernozem 89,1 Fluvisol 57,1 Solonetz 40,5 

Gleysol 88,1 Alisol 51,3 Anthrosol 40,2 

Podzol 80,6 Nitisol 50,3 Lixisol 37,2 

Andosol 76,2 Leptosol 49,6 Vertisol 30,7 

Cambisol 62,9 Planosol 47,7 Gypsisol 24,3 

Phaeozem 61,2 Kastanozem 47,6 Arenosol 24,2 

Albeluvisol 60,4 Luvisol 44,7 Solonchak 22,0 

Acrisol 58,9 Plinthosol 43,0 Calcisol 21,2 



 

 

 





 



 

 

 



 



 



 

𝐶𝑂2 , 𝐶𝐻4 , 𝑁𝐻4
+,

𝑁𝑂3
−, 𝑆𝑂4

2−, 𝐻2𝑆, 𝐻𝑃𝑂4
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𝑇𝑆 = (𝑇𝑒𝑐ℎ𝑛𝑜𝑠𝑜𝑙∗ 𝐴𝑁𝐷 (𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑐𝑎𝑟𝑏𝑜𝑛 𝑂𝑅 𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑚𝑎𝑡𝑡𝑒𝑟))

𝑇𝑆 = (𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑠𝑜𝑖𝑙∗ 𝐴𝑁𝐷 (𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑐𝑎𝑟𝑏𝑜𝑛 𝑂𝑅 𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑚𝑎𝑡𝑡𝑒𝑟))

𝑇𝑆 = (𝑈𝑟𝑏𝑎𝑛 𝑠𝑜𝑖𝑙∗ 𝐴𝑁𝐷 (𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑐𝑎𝑟𝑏𝑜𝑛 𝑂𝑅 𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑚𝑎𝑡𝑡𝑒𝑟))

𝑇𝑆 = (𝑀𝑖𝑛𝑒 𝑠𝑜𝑖𝑙∗ 𝐴𝑁𝐷 (𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑐𝑎𝑟𝑏𝑜𝑛 𝑂𝑅 𝑜𝑟𝑔𝑎𝑛𝑖𝑐 𝑚𝑎𝑡𝑡𝑒𝑟))
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𝑆𝑂𝐶 𝑠𝑡𝑜𝑐𝑘0−30 𝑐𝑚 = 𝑆𝑂𝐶∗
0−30 𝑐𝑚  × 𝑏𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 × 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠

𝑆𝑂𝐶 𝑠𝑡𝑜𝑐𝑘0−30 𝑐𝑚

𝑆𝑂𝐶∗
0−30 𝑐𝑚

 

https://doi.org/10.24396/ORDAR-60


𝑆𝑂𝐶∗ = 𝑎 𝑒−𝑏×𝐷

log (𝑆𝑂𝐶∗) = 𝑐 log(𝐷) + 𝑑
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TS = (Technosol* AND (organic carbon OR organic matter))

TS = (Industrial soil* AND (organic carbon OR organic matter))

TS = (Urban soil* AND (organic carbon OR organic matter))

TS = (Mine soil* AND (organic carbon OR organic matter))
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  Artificial soils composition (g) 

  Control- RS GWC PS BC CO CK GWC + RS PS + RS BC + RS CO + RS CK + RS 

Sand 75.00 71.25 71.25 71.25 71.25 71.25 71.25 71.25 71.25 71.25 71.25 71.25 

Clay 25.00 23.75 23.75 23.75 23.75 23.75 23.75 23.75 23.75 23.75 23.75 23.75 

Root and shoots 5           2.5 2.5 2.5 2.5 2.5 

Green waste compost 5         2.5         

Paper mill sludge     5         2.5       

Biochar         5         2.5     

Coal           5         2.5   

Coke             5         2.5 

 

 



 

 

μ

μ

 



 

 



 

mgC−CO2
 day−1

𝐶𝑀 = 𝐶𝑅 × (1 − 𝑒−𝐾𝑅𝑡) +  (100 −  𝐶𝑅) × (1 −  𝑒−𝐾𝑆𝑡

𝐶𝑀 % of SOC 𝐶𝑅 𝐶𝑆 (𝐶𝑆 =  100 − 𝐶𝑅)

% of SOC 𝐾𝑅 𝐾𝑆

day−1

𝐾𝑅 𝐾𝑆

𝑀𝑅𝑇𝑅 =  1
𝐾𝑅

⁄ 𝑀𝑅𝑇𝑆 =  1
𝐾𝑆

⁄

 



 

 

 

  TC (g 100 g-1) N (g 100 g-1) δ13C (‰) 

  Mean SD Mean SD Mean SD 

Roots and shoots 39.6 0.34 1.4 0.04 -12.8 0.05 

Green waste compost 28.0 0.34 2.2 0.00 -27.6 0.13 

Paper mill sludge 36.5 0.24 0.6 0.04 -24.2 0.03 

Biochar 64.3 0.48 0.6 0.01 -27.4 0.01 

Coal 78.9 0.77 1.2 0.01 -24.1 0.03 

Coke 84.6 6.56 1.1 0.08 -25.7 1.90 

 



 

Control

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Calculated TC (from raw materials data) 1.98 - 1.40 - 1.83 - 3.22 - 3.95 - 4.23 - 1.69 - 1.90 - 2.60 - 2.96 - 3.11 -

T0 (g 100 g
-1

) <LQ 2.14 0.46 1.26 0.09 1.70 0.31 3.34 0.59 4.09 0.54 4.15 1.25 1.69 0.27 2.02 0.37 2.56 0.22 2.86 0.29 3.14 0.32

T2 (g 100 g -1 ) <LQ 1.24 0.12 1.25 0.07 1.55 0.08 3.34 0.30 4.08 0.32 4.14 0.17 1.18 0.09 1.35 0.10 2.14 0.18 2.40 0.18 2.68 0.39

T0 - T2 (g 100 g
-1

) 0.90* - 0.01 - 0.14 - 0.00 - 0.01 - 0.01 - 0.51* - 0.67* - 0.43* - 0.46* - 0.46* -

(T0-T2) / T0 × 100 (%) 42.02* - 0.72 - 8.53 - -0.08 - 0.17 - 0.14 - 30.27* - 33.22* - 16.65* - 15.99* - 14.57* -

T0 (g 100 g
-1

) <LQ 1.92 0.24 1.24 0.10 1.60 0.24 2.96 0.47 3.49 1.28 3.68 0.35 1.62 0.17 1.95 0.28 2.45 0.27 2.78 0.21 3.05 0.27

T2 (g 100 g
-1

) <LQ 1.10 0.08 1.23 0.15 1.44 0.10 2.96 0.28 3.47 0.48 3.69 0.41 1.06 0.10 1.30 0.20 2.01 0.37 2.36 0.25 2.55 0.43

T0 - T2 (g 100 g -1 ) 0.82* - 0.01 - 0.15* - -0.01 - 0.02 - -0.01 - 0.56* - 0.66* - 0.44* - 0.42* - 0.49* -

(T0-T2) / T0 × 100 (%) 42.64* - 0.68 - 9.45* - -0.18 - 0.53 - -0.27 - 34.31* - 33.61* - 18.03* - 15.27* - 16.23* -

1.05 0.09 0.02 <0.01 0.28 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.51 0.02 0.72 0.02 0.49 0.02 0.41 0.01 0.43 0.02

54.67 4.40 1.96 0.05 17.69 0.67 0.36 0.02 0.08 0.01 0.13 0.07 31.48 1.39 36.73 0.78 19.86 0.60 14.75 0.39 13.95 0.63

T0 (g 100 g -1 ) 0.22 0.69 0.03 0.19 0.10 0.56 0.38 1.05 0.60 1.82 0.47 1.60 0.07 0.44 0.07 0.65 0.12 0.48 0.08 0.50 0.09 0.59

T2 (g 100 g
-1

) 0.14* 0.20 0.03 0.22 0.11* 0.18 0.38* 0.58 0.61* 0.81 0.45* 0.58 0.11* 0.19 0.05 0.29 0.13 0.55 0.04 0.44 0.13 0.82

* indicates significant difference between either T0 and T2 (T0 - T2 rows) or between TC and SOC (IC rows) (p-value < 0.05)

CK + RS

(T0-T2) / T0 × 100 (%) (CO2 emission)

T0 - T2 (g 100 g-1) (CO2 emission)

CK GWC + RS PS + RS BC + RS CO + RSRS GWC PS BC CO

IC

SOC

TC
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Delay before 
start of 

mineralization 
(days) 

T50 (days) CR (% of SOC) MRTR (days) MRTS (years) R² 

RS 2 10 40.1 10.1 0.5 0.96 

GWC 0 15 0.6 3.2 10.0 0.99 

PS 0 23 10.0 50.0 1.0 0.98 

BC 0 2 0.2 0.9 90.2 0.96 

CO 0 8 0.0 2.2 301.9 0.89 

CK 0 26 0.0 0.3 86.9 0.99 

GWC + RS 1 8 16.2 4.5 0.6 0.98 

PS + RS 1 14 12.5 6.0 0.4 0.98 

BC + RS 1 9 11.9 6.5 1.4 0.99 

CO + RS 2 6 10.5 5.8 2.7 0.99 

CK + RS 2 6 9.7 5.2 2.8 0.98 





 

  Mass distribution (%)             TC (g 100 g-1)               

  H 200-2000 L 200-2000 H 50-200 L 50-200 0-50   
H 200-
2000 L 200-2000 H 50-200 L 50-200 0-50   

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

RS                                         

      T0 53.06 5.36 2.99 0.07 18.83 3.03 0.84 0.07 24.27 2.23 < LQ - 36.85 0.74 < LQ - 28.02 0.46 2.23 0.19 

      T2 52.62 2.31 2.54 0.27 20.30 2.16 0.75 0.06 23.79 0.10 < LQ - 24.26 1.39 < LQ - 13.90 0.37 2.25 0.21 

GWC                                         

      T0 51.69 2.81 2.00 0.12 21.29 1.68 0.74 0.02 24.28 1.23 < LQ - 34.96 0.87 < LQ - 33.31 0.76 0.78 0.04 

      T2 54.83 1.58 2.26 0.03 17.43 1.99 0.88 0.14 24.60 0.50 < LQ - 35.27 1.18 < LQ - 28.19 2.84 0.94 0.05 

PS                                         

      T0 55.49 0.59 2.99 0.33 15.10 1.89 1.03 0.05 25.39 2.07 < LQ - 36.68 0.38 < LQ - 35.25 0.36 1.71 0.06 

      T2 57.64 2.21 2.85 0.03 12.72 2.31 1.16 0.04 25.63 0.68 < LQ - 26.04 0.47 < LQ - 30.40 1.43 2.20 0.12 

BC                                         

      T0 54.67 3.41 2.47 0.21 17.22 3.07 1.19 0.04 24.45 0.35 < LQ - 68.10 3.21 1.21 1.71 62.57 2.43 3.55 0.29 

      T2 56.23 0.83 2.55 0.05 15.73 1.14 1.22 0.11 24.26 0.42 < LQ - 68.76 1.49 < LQ - 60.24 5.04 3.32 0.08 

CC                                         

      T0 52.04 1.28 4.42 0.08 19.13 0.53 0.81 0.06 23.61 1.21 < LQ - 71.82 2.38 < LQ - 59.63 3.05 2.69 0.99 

      T2 52.80 2.74 4.06 0.12 18.19 2.97 0.86 0.05 24.10 0.35 < LQ - 67.65 4.36 2.45 1.23 60.31 4.13 1.43 0.23 

CK                                         

      T0 52.80 1.55 3.32 0.37 18.75 1.60 1.33 0.10 23.79 0.61 < LQ - 55.08 2.73 4.28 5.63 54.31 2.03 3.60 3.16 

      T2 54.45 1.53 3.48 0.47 16.49 0.78 1.23 0.07 24.36 0.21 < LQ - 54.97 3.14 11.24 1.49 55.42 1.82 6.24 0.92 

 



  Mass distribution (%)             TC (g 100 g-1)               

  H 200-2000 L 200-2000 H 50-200 L 50-200 0-50   
H 200-
2000 L 200-2000 H 50-200 L 50-200 0-50   

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

GWC + RS                                         

      T0 52.90 0.71 2.63 0.34 18.63 1.71 0.80 0.06 25.03 1.36 < LQ - 55.85 12.22 4.48 3.22 46.26 10.39 4.19 2.25 

      T2 56.54 2.21 2.07 0.24 16.43 1.92 0.91 0.20 24.04 0.32 < LQ - 31.93 1.11 < LQ - 19.99 3.92 1.12 0.01 

PS + RS                                         

      T0 54.95 1.73 3.27 0.18 15.55 1.38 0.92 0.08 25.30 0.61 < LQ - 37.35 0.71 < LQ - 31.80 0.87 1.03 0.23 

      T2 54.90 0.40 2.05 0.29 17.26 0.65 0.92 0.13 24.86 0.70 < LQ - 27.40 0.72 < LQ - 23.89 2.55 1.92 0.07 

BC + RS                                         

      T0 50.72 1.90 2.74 0.11 21.07 1.87 1.18 0.11 24.29 0.12 < LQ - 41.14 8.83 < LQ - 32.91 4.36 1.73 0.51 

      T2 54.86 1.58 2.65 0.17 17.64 1.95 0.94 0.04 23.92 0.25 < LQ - 49.61 2.54 < LQ - 42.26 2.16 2.35 0.09 

CC + RS                                         

      T0 51.32 0.82 3.29 0.16 21.07 1.16 1.15 0.15 23.17 0.82 < LQ - 54.12 2.23 < LQ - 36.93 8.36 2.01 0.46 

      T2 53.21 3.06 3.72 0.41 18.17 3.24 1.18 0.03 23.72 0.34 < LQ - 49.14 3.05 < LQ - 36.72 1.11 1.53 0.07 

CK + RS                                         

      T0 51.50 0.41 3.06 0.23 19.70 0.64 1.24 0.07 24.50 0.21 < LQ - 57.48 4.30 < LQ - 48.19 3.31 1.40 0.13 

      T2 53.35 1.02 3.04 0.16 18.40 1.14 1.67 0.17 23.54 0.30 < LQ - 55.54 2.61 < LQ - 39.81 3.94 1.61 0.02 





 

 TpkS2 (°C) 
HI 

(mgHC g-1
SOC) 

OI 
(mgCO2 g-1

SOC) 

RS  
T0 350 450 238 

T2 354 520 232 

GWC  
T0 352 290 168 

T2 354 294 158 

PS  
T0 361 523 164 

T2 363 566 140 

BC  
T0 474 6 10 

T2 474 9 7 

CO  
T0 482 196 2 

T2 478 265 1 

CK  
T0 394 17 5 

T2 463 18 2 
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  δ13C (‰) TC (%)   Proportion of C 
originated from 

sorghum (%) 

Proportion of 
mineralized C from 

the sorghum (%) 

Proportion of 
mineralized C from 

the artefact (%)   Mean SD Mean SD 

GWC + RS  
T0 -18.92 0.99 1.69 0.27 58.69 94.4 5.6 

T2 -21.21 0.91 1.18 0.09 43.20   

PS + RS  

T0 -18.06 0.52 2.02 0.37 53.84 80.2 19.8 

T2 -19.54 0.52 1.35 0.10 40.73   

BC + RS  

T0 -22.09 0.45 2.56 0.22 36.50 99.4 0.6 

T2 -23.92 0.34 2.14 0.18 23.93   

CO + RS  

T0 -20.31 0.60 2.86 0.29 33.32 93.7 6.3 

T2 -21.61 0.55 2.40 0.18 21.82   

CK + RS  

T0 -20.76 0.86 3.14 0.32 38.43 
92.9 7.1 

T2 -21.96 0.55 2.68 0.39 29.13 
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  Reference Soil WRB description 
Artefacts present in the 

soils 

Industrial Technosol 
(Schwartz et al., 2003; 
Ouvrard et al., 2013) 

Spolic Technosol  
(Carbonic, hyperartefactic) 

Mix of coke, coked coal and 
coal in large quantities 

Constructed Technosol 
(Hafeez et al., 2012;  

Cortet, 2013) 
Spolic Garbic Technosol 

(Calcaric, hyperartefactic) 

Green waste compost in 
upper horizon, remnants 

artefacts of thermally 
treated industrial soil in mid-

horizon, and papermill 
sludge in deep horizon 

Biochar amended Cambisol (Rees et al., 2020) 
Gleyic Pretic Cambisol 

(Anthrotoxic) 
About 5 % of biochar 



 



 



μ

𝐷𝑏 = 0.80806 + (0.823844 × 𝐸𝑋𝑃(−0.27993 × 𝑆𝑂𝐶)) + (0.0014065 × 𝑆𝑎𝑛𝑑) − (0.0010299 × 𝐶𝑙𝑎𝑦)

 

𝑆𝑂𝐶 𝑠𝑡𝑜𝑐𝑘 = 𝑆𝑂𝐶 × 𝐷𝑏 × 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠



 

 



 

 

 



 

 

Initial stock 

(tC ha-1)

Final stock 

(tC ha-1)

Time between 

measurements 

(year)

Evolution rate 

(tC ha-1 year-1)

Latest biomass 

density 

(g dry mass m-2)

Lawn / vegetation managment

Industrial 

Technosol
896 (± 66) 964 (± 77) 21.9 + 3.1 335 (± 68)

Vegetation was left in natural 

attenuation since 1999

Constructed

Technosol
207 (± 6) 307 (± 47) 13.5 + 7.4* 680 (± 420)

Vegetation was mowed and 

mulched twice a year since 2008

Biochar amended

Cambisol
165 (± 9) 132 (± 10) 8.1 - 4.1* 403

Soil was sown and fertilized the 

first 4 years, then poorly managed

* indicates a significant difference between initial stock and final stock
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Industrial Technosol Constructed Technosol Biochar amended Cambisol



 

Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin

> 2000 µm 13% 87% + +++ 12% 88% +++

200-2000 µm 14.5% 85.5% ++ 14% 86% +++

50-200 µm 79% 21% + 23% 77% ++

> 2000 µm ++ 40% 60% 11% 89%

200-2000 µm + ++ 43% 57% 1% 1% 21% 77%

50-200 µm +++ / 1% ++ 10% 90% 2% 2% 13% 83%

20-50 µm 51% 6% + 42% 24% 22% 54%

0-20 µm +++ + +++ +++ ++ +++ ++ +++

Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin

> 2000 µm 36% 59% 5% 14% 81% 4%

200-2000 µm 52% 43% 5% 45% 55% + ++

50-200 µm 60% 35% 1% 5% 51% 47% 2%

> 2000 µm + 61% 39% 29% 46% coke 25% papermill

200-2000 µm + + 69% 10% coke 21% compost 8% 6% 3% 50% coke 32% papermill

50-200 µm ++ + 59% 41% 8% 7% 5% 53% coke 27% papermill

20-50 µm 74% 12% 3% 11% 25% 5% 25% coke 45% papermill

0-20 µm ≈ 40% + ≈ 10% ≈ 20% ≈ 50% ≈ 5% ++ ≈ 5%

Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin Natural origin Anthropic origin

> 2000 µm 63% 37% +++ +++ +

200-2000 µm 40% 60% +++ 99% +

50-200 µm 90% 10% ++ 99% +

> 2000 µm 2% 1% 1% coke 96% papermill 48% 52% biochar

200-2000 µm 1% 1% 6% coke 92% papermill 3% 2% 32% 63% biochar

50-200 µm 4% 1% + 6% coke 89% papermill 19% + 23% 59%

20-50 µm 2% + 7% coke 91% papermill 90% 10%

0-20 µm ≈ 5% ≈ 3% ≈ 2% ≈ 90% 87% ++ 13%

+, ++, +++ The fraction element is present as trace of increasing importance

Fraction names

Industrial Technosol    |    2 - 8 cm Industrial Technosol    |    8 - 30 cm

Mineral phases Organic phases Mineral phases Organic phases

Constructed Technosol    |    40 - 50 cm

Mineral phases Organic phases Mineral phases Organic phases

Constructed Technosol    |    0 - 10 cm

Biochar amended Cambisol    |    10 - 20 cm

Mineral phases Organic phases Mineral phases Organic phases

Constructed Technosol    |    80 - 90 cm

Coarse 

dense 

particles

Coarse light 

particles

Fine

Coarse 

dense 

particles

Coarse light 

particles

Fine

Fraction names

Coarse 

dense 

particles

Coarse light 

particles

Fine

Fraction names







  

Mass of mineral 
particles  

(% of total dry 
weight) 

Mass of organic 
particles  

(% of total dry 
weight) 

Mass of 
anthropic 

particles (% of 
total dry weight) 

Mass of 
anthropic 

mineral particles 
(% of total dry 

weight of 
mineral 

particles) 

Mass of 
anthropic 

organic particles 
(% of total dry 

weight of 
organic 

particles) 

Industrial Technosol  
2 - 8 cm 

73% 27% 75% 73% 82% 

Industrial Technosol  
8 - 30 cm 

76% 24% 85% 84% 88% 

Constructed Technosol 
0 - 10 cm 

69% 31% 44% 40% 53% 

Constructed Technosol  
40 - 50 cm 

83% 17% 59% 52% 96% 

Constructed Technosol  
80 - 90 cm 

16% 84% 90% 38% 99% 

Biochar amended Cambisol 
10 - 20 cm 

84% 16% 13% 0.1% 83% 

 



 

  Tmax(°C) TpkS2(°C) HI (mgCH g-1) OI (mgCO2 g-1) 

Industrial Technosol | 2 - 8 cm 438.7 (± 3.1) 480.7 (± 3.1) 61.3 (± 2.3) 45.7 (± 1.2) 

Industrial Technosol | 8 - 30 cm 450.3 (± 6.4) 492.3 (± 6.4) 52.7 (± 10) 31.3 (± 3.1) 

Constructed Technosol | 0 - 10 cm 382.7 (± 1.2) 424.7 (± 1.2) 264.7 (± 1.2) 158.7 (± 2.5) 

Constructed Technosol | 40 - 50 cm 390.5 (± 1.5) 432.5 (± 1.5) 243 (± 13.1) 97.3 (± 8.3) 

Constructed Technosol | 80 - 90 cm 430.7 (± 34.4) 472.7 (± 34.4) 665.3 (± 6.5) 84.7 (± 1.5) 

Biochar amended Cambisol | 10 - 20 cm 417 (± 5.5) 459 (± 5.5) 44.5 (± 4) 107 (± 2) 

Roots and shoots of sorgho (raw material) 308 350 450 238 

Green waste compost (raw material) 310 352 290 168 

Papermill sludge (raw material) 319 361 523 164 

Biochar (raw material) 432 474 6 10 

Coal (raw material) 440 482 196 2 

Coke (raw material) 352 394 17 5 
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