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84-014 ORGANIC CARBON by wet oxidation (modified Walkely-Black method) 

1. Application 
1.1 A number of assumptions are made in this method, and some are not 

strictly correct. Two of these are: 

a) Organic carbon is the only substance present that reduces 
dichromate. 

b) 75% of the organic matter present is oxidized. Thus, the 
results are approximate but adequate for some purposes. 

2. Apparatus 

2.1 1000 mL beakers 

2.2 Repipet dispensing bottles (accuracy I%, reproducibility 0.1%) 

2.3 Acid dispenser (Brinkman dispensettes, adjustable lo-50 mL, teflon 
coated, adapted to fit acid reagent bottles). 

2.4 Magnetic stirrer and magnets 

2.5 Burettes, 0.1 mL graduations 

2.6 Sheet of asbestos 

3. Reagents 

3.1 1.0 N potassium dichromate (K2Cr207): Dilute 49.04 g of 
potassium dichromate to 1 liter in a volumetric flask with 
distilled water. The dichromate should be dried for 1 hr. at 
105oc. 

3.2 0.5N ferrous sulphate (FeS04.7H20): Dilute 14Og of reagent 
grade of FeS04.7H20 in distilled water, add 40 mL of cone 
Hp4, cool and dilute to 1 liter. Standardize daily by 
titrating against 10 mL of N K2Cr207 solution as directed in 
method below. 

3.3 Barium diphenylaminesulphonate indicator solution. Dissolve 0.16 
g/100 mL distilled water. 

3.4 Sulphuric acid - H2SO4, not less than 96%. 

3.5 Phosphoric acid - H3P04, 85% U.S.P. grade. 

4. Procedure 

4.1 Digestion 
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4.1.1 

4.1.2 

4.1.3 

11.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

Weigh 0.100 to 2.00 g (depending on the organic matter content) of 
35 mesh soil into a 1000 mL beaker and add 10 mL of 1.0 N 
K2Cr207 solution. 

Add 20 mL of concentrated H2SO4 rapidly, directing stream into 
solution. This should be done in a fume hood since strong acid 
fumes are evolved. 

Immediately swirl vigorously by hand for 1 minute and then let 
beaker stand on a sheet of asbestos for 30 minutes. If the 
solution has a green colour, add more K2Cr207 and H2SO4 
keeping the same proportions 1:2. 

Titration 

Add 500 mL distilled water, 10 mL H3PO4 and 1.0 mL of barium 
diphenylaminesulphonate indicator solution. 

Stir with a magnetic stirrer and from a burette, add FeSO4 
rapidly until liquid in beaker is purple or blue, then more slowly 

until the color flashes to green. 

If end point is passed, add a small volume (0.5-l mL) of 1.0 N 
K Cr207 
t i 

solution and complete titration. If more than 8 of 
e available 10 mL of K2Cr207 solution is reduced, repeat 

the determination with less soil. 

Standardize the ferrous sulphate solution by titrating against 10 
mL of the 1N K2Cr207 solution. This gives the true normality 
of the ferrous sulphate solution. 

5. Calculations 

5.1 $ Organic C in soil sample = (mL N K,Cr3e7 reduced) x 0.40 
--we*ght of sample (g) 

5.1.1 mL N K2Cr207 reduced = mL N K2Cr207 - mL NK2Cr2C7 
not reduced. 

5.1.2 mL N K2Cr207 not reduced = mL of FeSO4 req'd for the 
titration x N (N determined in 4.2.4) 

6. Precision 

6.1 Insufficient data available 
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