
Dr. Fahimeh Yazdan Panah, Research Associate
Dr. Shahab Sokhansanj

Biomass and Bioenergy Research Group
University of British Columbia

This presentation does not contain any proprietary, confidential, or otherwise restricted information

Developing Wood Pellet Combustible 
Gas Characteristics in Support of 

Ocean Shipping Regulations



Flammability of gases?
• Until 2016 wood pellets was tentatively included among other
commodities which could only be transported by ocean
vessels equipped with fire extinguishing capability using fixed
CO2 fittings onboard.

• The criteria being that commodities emitting “flammable
gases” which may ignite requires CO2 fittings onboard for
extinguishing fires.
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• To remove this requirement with
advise from WPAC, BBRG
launched an investigation to proof
that the conditions in pellet
storage are not conducive to fire
and explosion.
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Table 1. Wood pellets origin,  dates, and physical properties

Species
95% whitewood (no bark) saw dust 

from Mountain Pine Beetle killed 
lodgepole pine 

Production  location Interior of British Columbia, Canada
Date of wood pellet 

production Within 2 weeks prior the date  received

Particle Density  (g/cm3) 1.12
Diameter (mm) 6.4
Length (mm) 17.6

Moisture content (w.b. %) as 
received 3.8

Ash content (%) 0.21
High Heat Value (MJ/kg) 18.3
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Approach
• The pellets during the research were

enclosed in containers, each with a gas
sampling port and placed in temperature
controlled ovens at +25/40/60oC.

• The 15% and higher represented pellets
which has been accidentally exposed to
moisture.

• Material with 4,9,15,35 and 50% MC were
tested for emission of CO, CO2, CH4 and
H2 and depletion of oxygen.

• The flammability of gas mixtures in the
container headspace was calculated
using ISO 10156.



5

Results

Concentration of CO for wood pellets with 4-50% moisture content over 9 
weeks at 25 °C
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Results
Cumulative concentration of gases from wood pellets after 62 days of storage

+25ᵒC +40ᵒC +60ᵒC

MC% 4% 9% 15% 4% 9% 15% 4% 9% 15%

Flammability determination in accordance with ISO 10156 Standard

19.3 18.7 14.4 36.2 31.2 25.8 44.8 36.7 29.3

98.5 98.9 99.4 98.1 99.5 100.1 100.8 102.1 103.4

Flammable ? No No No No No No No No No
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If A≤B  Gas mix not flammable 
For wood pellets  are far away from the flammability level
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Self-heating contributors? 
• Two processes, oxidation and wetting could contribute to 

spontaneous heating.
• According to some researchers on other material a more 

general trigger of sustained, self-accelerating oxidation has 
been seen in heat releases that accompany wetting of partly dry 
material.

• The rate of heat generation is finely balanced with the rate of 
heat loss. The humidity of the air is an important factor in 
deciding whether a heating will progress rapidly or not.

• Heat is generated when moisture is re-adsorbed onto the 
material. This can occur if there is an increase in humidity or 
even light rain, if storage under low humidity conditions has 
partially dried the material. 

• The heat released by water adsorption shown to be particularly 
significant for dry material.



Conclusions

• Based on the research conducted 
at UBC it can be concluded that 
there is no risk for gases emitted 
from wood pellets during ocean 
transportation to reach flammable 
concentrations. 

• The results of the research was 
submitted to IMO amend the 
schedule for carriage of WOOD 
PELLETS in the IMSBC Code 
based on the new information on 
properties and fire risks of wood 
pellets not containing any additives 
and/or binders. 
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The IMO Bulk Safety Code was amended accordingly.
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