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SCOPE  
 
This method is for the determination of organic carbon in soils.  This method is not applicable to soils containing 
significant amounts of carbonized materials. 
 
 
PRINCIPLE 
 
Organic matter in soil may be oxidized by treatment with a hot mixture of K2Cr2O7 and H2SO4 according to the 
following equation: 

2 Cr2O7
2-  +  3 C0  +  16 H+            4 Cr3+  +  3 CO2  +  8 H2O 

 
After the reaction, the excess Cr2O7 is titrated with FeSO4. The Cr2O7

2- reduced during the reaction with soil is 
equivalent to the organic C present in the sample.  It must be emphasized that the method assumes that C in soil 
organic matter has an average valence of zero. 

6 Fe2+  + 2 Cr2O7
2-   + 14 H+           2 Cr3+ + 6 Fe3+  +  7 H2O 

 
 

TEST PRECAUTIONS 
 
Samples must be air-dried or oven-dried to prevent over estimation of OC/OM, which may occur when significant 
amount of iron is present. Large inorganic particles (>2 mm) such as gravel, pebbles and rocks present in the 
sample may also be generally removed with little concern due to their lack of contribution to soil OC/OM and 
chemical inertness.  
 
Sulfuric acid should be used fresh from the bottle and not left standing in a beaker, as it rapidly picks up moisture 
from the air. It is satisfactory until the strength falls to <96%. Potassium dichromate, on the other hand, should be 
prepared fresh every 30 days.  During analysis, these reagents must be delivered from a calibrated dispenser to 
reduce error from manual pipetting and to minimize contact of analyst with chemicals. Sulfuric acid must be 
added to the sample as quickly as possible since the reaction depends on the heat of dilution of the acid. During 
mixing of solution, avoid excessive swirling that would result in organic particles adhering to the sides of the flask 
out of the solution.  
 

 
EQUIPMENT 
a) Analytical balance 

 
LABORATORY WARE 
 
b) Burette, 50 mL 
c) Erlenmeyer flasks, 500 mL 
d) Pipettes 
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CHEMICALS AND REAGENTS 
 
a) Deionized water/distilled water, it should have an EC < 1.5*10-3 dS m-1 
b) Potassium dichromate Standard, 0.1667 M:  Dissolve 49.04 g of NIST Traceable K2Cr2O7 (dried at 105oC) in 

deionized water, and dilute the solution to a volume of 1000 mL. 
c) Sulfuric acid, concentrated (not less than 96%):  If Cl- is present in soil, add Ag2SO4 to the acid at the rate of 

15 g per liter. 
d) o-Phenanthroline-ferrous complex, 0.025 M:  Dissolve 1.485 g of o-phenanthroline monohydrate and 0.695 g 

of ferrous sulfate heptahydrate (FeSO4.7H2O) in water.  Dilute the solution to a volume of 100mL.  The o-
phenanthroline-ferrous complex is also available under the name of Ferroin from the G. Frederick Smith 
Chemical Co. (Columbus, OH). 

e) Ferrous sulfate (FeSO4) solution, 0.5 M:  Dissolve 140 g of reagent-grade FeSO4.7H2O in water, add 15 mL of 
concentrated sulfuric acid, cool the solution, and dilute it to a volume of 1000 mL with distilled water.  
Standardize this reagent daily by titrating it against 10 mL of 0.1667 M potassium dichromate.  
 
Note:  The Fe2+ in this solution oxidizes slowly on exposure to air so it must be standardized against the 
dichromate daily. Prepare a new solution every 30 days. 

 
 Calculation of Molarity of Ferrous Sulfate: 

 
   MFe2+ =  VK2Cr2O7  x  M K2Cr2O7   x   6 moles FeSO4  = 10 mL  x  0.1667 M x 6 
       VFeSO4    1 mole K2Cr2O7               VFeSO4 

   
=  10.002__ 

             VFeSO4 
 
 where   VFeSO4 = Volume of FeSO4 titrant (in mL) in blank  

 
 

HEALTH AND SAFETY 
 
Wear proper personal protective equipment (PPE) when conducting the analysis. Use laboratory coat, closed 
shoes, gas mask or dust mask, and chemical gloves to mitigate the harmful effects of exposure on chemicals. 
 
Chemicals used in the analysis, particularly potassium dichromate and sulfuric acid must be carefully and properly 
handled to avoid potential skin and/or eye contact, ingestion, or inhalation. Mixing of incompatible materials 
must also be avoided to reduce the risks of fire and explosion inside the laboratory. 
 
Potassium dichromate is a highly corrosive chemical and a strong oxidizing agent, which emits toxic chromium 
fumes upon heating. It is a known human carcinogen by the inhalation route of exposure.  It is not combustible 
but enhances combustion of other substances, with risk of fire and explosion on contact with combustible 
substances. Sulfuric acid, on the other hand, is corrosive to all body tissues and inhalation of vapor may cause 
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serious lung damage. There is a risk of fire and explosion on contact with base(s), combustible substances, 
oxidants, reducing agents or water.  
 
 
PROCEDURE (GLOSOLAN-SOP-02, 2019) 
 
1. Weigh 1 g (adjust if necessary, see guideline recommended from Table 1) of soil into a 500 mL wide-

mouthed Erlenmeyer flask.  
2. Add 10 mL of 0.167 M K2Cr2O7 and swirl the flask gently to disperse the soil in the solution.   
3. Then with care, rapidly add 20 mL concentrated H2SO4, directing the stream into the suspension.   
4. Immediately swirl the flask gently until soil and reagents are mixed, then more vigorously for a total of 1 min.   
5. To minimize heat loss, allow the flask to stand on an insulated sheet for about 30 min.   
6. Add 200 mL of water to the flask, and filter the suspension using an acid resistant filter paper (e.g. Whatman 

540), if experience shows that the end point of the titration cannot otherwise be clearly discerned. 
7. Add three to four drops of o-phenanthroline indicator and titrate the solution with FeSO4 solution.   
8. As the end point is approached, the solution takes on a greenish cast and then changes to a dark green.  At 

this point, add the ferrous sulfate heptahydrate drop by drop until the color changes sharply from blue to 
red (maroon color in reflected light against a white background).   

9. Make a blank determination in the same manner, but without soil, to standardize the K2Cr2O7.   
 

Table 1. Recommended weight of sample for analysis. 

Weight, g OC, % Color 

0.1 >2 black, dark gray, dark brown 

0.25 ≤2 brown – dark brown, gray – dark gray 

0.5 <0.6 brown 

Note: Above is just a guide for determining the appropriate weight to be used for each sample based on soil 
color. % OC may vary per soil color type. Generally, dark colored soils which are described as dark brown to 
black show a higher content of carbon and nitrogen than soils that are lighter in color. 

 
 
CALCULATION 
 

Organic C, %  =   (Vblank – Vsample)  (MFe2+) (0.003) (100)  x  CF   x   mcf   
W 

  
where: Vblank = volume of titrant in blank, mL 
  Vsample =   volume of titrant in sample, mL 
  MFe2+ =   concentration of standardized FeSO4 solution 
  0.003 =   carbon oxidized 
   =   12 g C    x    1 mole K2Cr2O7      x        3 moles C         x            1 L  . 
         mole             6 moles FeSO4    2 moles K2Cr2O7  1000 mL 
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