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I. LOSS ON IGNITION (LOI) 
 
Worldwide, the two most commonly used methods for quantifying SOM are loss‐on‐ignition 
(LOI) and wet‐oxidation (WO). These methods remove organic matter either by heat application 
alone (LOI) or by heating combined with chemical destruction (WO) using a reagent such as 
hydrogen peroxide, sodium hypochlorite or disodium peroxodisulphate. LOI is a relatively 
simple procedure compared to others used to determine %OM. It does not involve the use of any 
chemicals, only the use of a muffle furnace. LOI calculates %OM by comparing the weight of a 
sample before and after the soil has been ignited. Before ignition the sample contains OM, but 
after ignition all that remains is the mineral portion of the soil. The difference in weight before 
and after ignition represents the amount of the OM that was present in the sample. 

 
Exercise 1: 
 
DETERMINATION OF Loss On Ignition (LOI)  

LOI Sample Preparation 

 

1. Use the Field Trip soil from the Bulk Density experiment that was oven dried, for the 
Loss on Ignition (LOI) experiment. You will have 3 crucibles available; if you only 
collected 2 soils then the 3rd crucible can be a duplicate. 

2. Use the mortar and pestle to grind up a portion of your sample. You will need about 3 g 
per crucible. 

3. Save the ground soil in a disposable aluminum dish. 
 



 

LOI Sample Weighing  

1. Record the number of the crucible. Using the analytical balance get a 4 decimal place 
reading (empty weight of the crucible). 

2. On the top loading balance, weigh out a 2.5 - 3 g portion of your ground sample into a 
weighing tin. 

3. Pour this soil into your pre-weighed crucible and get the crucible and soil weight to 4 
decimals. 

4. Repeat for your other 2 samples. 
5. When complete, set your crucibles aside on the collecting tray, pending overnight ashing. 
6. The TA will put all the samples into the muffle furnace. Samples will be ashed overnight 

at 400 C, for approximately 16 hours. 
7. Next day the TA will remove the crucibles from the furnace and they will be placed in 

the desiccator to cool in a dry environment. 
8. Students are to return this day and get the crucible plus ash weight, on the analytical 

balance.  
9. When finished set the crucible aside on the tray. The TA will empty and clean the 

crucibles for the next lab. 
 

% LOI Calculation: 

 

% LOI =    (Crucible plus Soil Wgt (g) – Crucible plus Ash Wgt (g)) x 100  =        ______   

                                    Crucible plus Soil Wgt (g) - Crucible Wgt (g) 

 

Sample 

ID 

Crucible 

# 

Crucible 

Wgt (g) 

xx.xxxx 

Crucible + Soil 

Wgt (g) 

xx.xxxx 

Crucible +Ash 

Wgt (g) 

xx.xxxx 

 
 

% LOI 

 

 

     

 

 

     

 

 

     

 



Exercise 2: 
 

 
DETERMINATION OF PORE SPACE 

 
1. Fill a 100 mL cylinder to the 70 mL mark with water. 

 
2. Slowly pour soil (approximately 50 mL) into the water in the cylinder. 

 
3. Stir the mixture by placing hand over top of cylinder and inverting several times. 

Let stand 5 minutes to allow any air to escape. When the soil and water are mixed, 
the water fills the pore spaces which existed in the soil so that the volume of the 
soil water suspension is less than the total volume of the soil plus the water by an 
amount equal to the volume of the pore spaces. 

 
4. Record the final volume of the soil-water suspension. 

 
5. Calculate percent total pore space by completing the following table: 

 
i. Soil sample                                                            Newdale              Kronstal 
 
ii. Volume of water (mL)               _ ___  ______  ___________ 
 
iii. Volume of soil (mL)    _____    ____  ___________ 
      
iv. Volume of water + volume of soil    (i + ii)           ___________   ___________ 
 
v) Volume of soil-water suspension (mL)                ___________   ___________ 
 
vi) Pore space volume (iv –v)    ___________   ___________  
 
vii) Percent total pore space (  )    ___________   ___________ 
 = Pore space volume x 100 
  Soil Volume 
 

 
 
 

 

 

 

 



QUESTIONS 

 

1. LOI is conducted at a certain temperature range. What temperature will your soils be 
ignited at? Why do we not go, let’s say, 200 C higher, does it result in an error in 
measurement? 
 

2. How many L of water are needed to bring a hectare furrow slice of soil from 30% 
volumetric moisture to a field capacity of 50% volumetric moisture is the bulk density if 
1.3 Mg/m3? 

 


