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SOIL ORGANIC AND INORGANIC CARBON
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Calcareous soils
~ 30 % - 50 % world’s soils
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SOC & SIC QUANTIFICATIONS
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SOC & SIC QUANTIFICATIONS

Total C (TC)
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or calcimetry
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heating at 550°C
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OR

Pretreatment Specific method
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→2 aliquots
→2 analyses
→1 calculation

Rock-Eval device

TOC MINC

Corg Cmin

Statistical corrections

→1 aliquot
→1 analysis
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1. Ramped pyrolysis 650°C
2. Ramped oxidation 850°C

Flash 
combustion

Rock-Eval® analysis (RE)

• Disnar et al. 
(2003)

• SOTHIS (2022)

RE650 cycle

SIC = TC - SOC OR SOC = TC - SIC 
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Statistical corrections

SOC & SIC QUANTIFICATIONS
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MINC

1. Ramped pyrolysis 650°C
2. Ramped oxidation 850°C

RE650 cycle

SIC = TC - SOC OR SOC = TC - SIC 
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THE ROCK-EVAL® THERMAL ANALYSIS – STANDARD CYCLE (RE650)

TOC = S1 + S2 + S3CO + ½ S3’CO        
+ S3CO2 + S4CO + S4CO2

MINC = ½ S3’CO + S3’CO2 + S5

TOC & MINC

Hydrocarbon CO

CO CO2

CO2

PYROLYSIS

OXIDATION
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Problem of SIC 
quantification 

during oxidation

THE ROCK-EVAL® THERMAL ANALYSIS – STANDARD CYCLE (RE650)

TOC = S1 + S2 + S3CO + ½ S3’CO        
+ S3CO2 + S4CO + S4CO2

MINC = ½ S3’CO + S3’CO2 + S5

TOC & MINC
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ADJUSTMENT OF THE OXIDATION PHASE

Measurement error of EA and RE

High SIC amounts 
systematically 

underestimated with 
the standard cycle
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ADJUSTMENT OF THE OXIDATION PHASE

80 % MINC

S5 curve
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CO2

OXIDATION
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ADJUSTMENT OF THE OXIDATION PHASE
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ADJUSTMENT OF THE OXIDATION PHASE
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ADJUSTMENT OF THE OXIDATION PHASE

Measurement error of EA and RE

Completion of the 
SIC thermal 

decomposition
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CO CO2

OXIDATION

THE ROCK-EVAL® THERMAL ANALYSIS – STANDARD CYCLE (RE650)

TOC = S1 + S2 + S3CO + ½ S3’CO        
+ S3CO2 + S4CO + S4CO2

MINC = ½ S3’CO + S3’CO2 + S5

TOC & MINC

CO CO2

PYROLYSIS

Boudouard’s reaction:
C(s) + CO2(g) → 2CO(g)

Temperature boundary: 
400°C, 550°C, …?

Inaccuracies in 
SOC/SIC 

characterization 
during pyrolysis

SOTHIS
Corg = TOC + α TOC
Cmin = MINC - α TOC

650°C 650°C
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CO CO2

OXIDATION

THE ROCK-EVAL® THERMAL ANALYSIS – STANDARD CYCLE (RE650)

TOC = S1 + S2 + S3CO + ½ S3’CO        
+ S3CO2 + S4CO + S4CO2

MINC = ½ S3’CO + S3’CO2 + S5

TOC & MINC

CO CO2

PYROLYSIS

Boudouard’s reaction:
C(s) + CO2(g) → 2CO(g)

Temperature boundary: 
400°C, 550°C, …?

Inaccuracies in 
SOC/SIC 

characterization 
during pyrolysis

SOTHIS
Corg = TOC + α TOC
Cmin = MINC - α TOC

650°C 650°C

520°C
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OXIDATION

ADJUSTMENT OF THE PYROLYSIS PHASE
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ADJUSTMENT OF THE PYROLYSIS PHASE

TC = TOC + MinC TOC MINC

Parameters from RE520 or RE650 + statistical corrections vs reference values
▲ Geostandard samples, ● Soils 
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THE ROCK-EVAL® THERMAL ANALYSIS – NEW CYCLE (RE520)

TOC = S1 + S2 + S3CO + S3CO2 + 
S4CO + S4CO2

MINC = S5

HC CO

CO CO2

CO2

PYROLYSIS

OXIDATION

S1

Low 
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RE520
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