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Loss-On-Ignition (LOI) Weight Analyses 

Partnership for the Delaware Estuary (PDE) Method  
Danielle Kreeger and Angela Padeletti 
 
Description 
 
Samples for loss-on-ignition analysis (a.k.a. weight-on-ignition) can consist of any form of plant, 
animal, sediment or other material which are expected to contain a mix of organic and 
inorganic matter.  For research at PDE and with partners, samples typically consist of benthic 
sediments, ground animal tissue, plant tissue, or filtered seston and plankton (e.g., please 
request DK-SOPs #4, 7).  For small amounts of sample material, samples should be held and 
weighed in pre-ashed and pre-weighed borosilicate glass test tubes (request DK-SOP #5). 
 
The precision of this technique will depend on the carefulness of weight measurements on a 
calibrated analytical balance.  Since only 1 mg or less of sample might need to be used for 
seston or algae, the balance should be set at 5 places (± 10 μg) for such small amounts and 
calibrated before and during (after every 50 samples) use. 
 
Summary of Approach 
 
Collect and dry sample of animal, plant or other substance   

  
 Weigh sample after drying to constant weight 

  
 Combust sample in oven 

  
 Weigh sample after combustion to constant weight 

  
 Subtract combusted weight (inorganic ash) from dry weight 

  
 Gives ash-free dry weight (organic, AFDW) 
 
Equipment 
 

Analytical balance 
Aluminum weigh pans or foil sheets 
Plastic weigh pans for larger samples 
Drying oven (60oC) 
Desiccator for storing samples 
Muffle furnace (500 oC) 
Millipore forceps (for filters) or tongs 
Plastic petri dishes, Ziploc baggies or other materials for sample storage 
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Procedure 
 
33.1. Ensure that any sample storage containers are clean and free from organic residues or 

dust.  If collecting seston or algae on glass fiber filters, ensure the filters are pre-
combusted in 500oC for 4 h in a tall Pyrex beaker to remove any organic films. Please 
request DK-SOP #7 for additional information about processing filtered samples for LOI. 

 
33.2 Dry Samples.  Transfer samples to aluminum containers such as pans or foil boats and 

add to a drying oven at 60 oC for >48 hours.  Weigh samples > 1 g to nearest mg, 
samples < 1 g and >100 mg to nearest 0.1 mg, and samples <100 mg to nearest 0.01 mg.   
If >1 hour passes between removal from a drying oven and weighing, store samples in a  
desiccator until weighed.  Repeat this step on at sub-group of least 5 samples to ensure 
the samples were dried to constant weight.  If weights fall by more than 0.5% on the 
test samples, then continue drying and repeating this step until samples attain a 
constant weight.  Final weights are dry sample weights (DW). 

 
33.3 Combust samples.  Transfer samples to aluminum containers for ashing in a muffle 

furnace.  The aluminum containers should be numbered by indentation or imprinting of 
the foil. Weigh pans and foil must be pre-combusted (imprinted) at 500 oC for > 4 h 
before adding samples.  Transfer samples to individual, pre-combusted and numbered 
pans or boats, wrap the tops to ensure no sample spillage, and then combust at 500 oC 
for > 4 h.   

 
33.4 Cool Samples. Turn off oven and allow samples to slowly cool (at least overnight) within 

the oven.  Weigh a subset of combusted samples (as per Step 33.2) and then repeat step  
33.3 on this subset.  Repeat weighing procedure and compare weights to ensure the loss 
of weight was <0.05%.  Once all samples are combusted to constant weight, weigh them 
as in Step 33.2.  Final weights here are ash sample weights (AW). 

 
33.5 Calculations.  Subtract the combusted (residual) sample weight (AW) from the total dry 

sample weight (DW) to calculate the organic weight, a.k.a. the ash-free dry weight 
(AFDW). The difference between the DW and the AW is the “loss-on-ignition” (LOI).  By 
dividing the AFDW into the DW and multiplying by 100%, the percentage organic 
content is calculated. 

 


