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Biomaterial Development and 
Characterization 

Overview 
Alberta Agriculture & Forestry’s Biomaterial Program 

supports the commercialization of bio-based 

materials from agriculture and forestry biomass. The 

abundance of feedstocks such as hemp, flax and 

cereal fibres, as well as forestry residues, presents 

an emerging opportunity for Alberta to develop the 

biomaterial sector. In addition, biomaterials can also 

be derived from agri-food processing side streams 

that are normally destined for the landfill and thus 

supports the agriculture value-added industry. 

The Bio-industrial Opportunities (BIO) Section 

provides business development and technical 

expertise to clients, which include early stage start-

ups, mature companies, and academic researchers.  

Our Industry Development Officers are available to 

assist you in developing and launching new bio-

based products, while our technical team provide the 

necessary expertise needed to create and refine 

your biomaterial product. The latter is offered 

through our analytical laboratory at O.S. Longman 

as well as our Bio Processing Innovation Centre pilot 

facility, both of which are located in Edmonton. 

Material 
Preparation 

 Size reduction by

milling machines

 Size

classification by

Sweco

 Pre-treatment of

fiber materials

Extrusion and Compounding 
The CX-40 HT extruder can compound materials to 

create a novel material, generate a new mechanical 

property, and extract value-added components from 

biomass. The 40 mm twin co-rotate extruder can be 

used as a device to carry out research and develop 

new products/processes, as well as scale up your 

recipe and process on the pilot production scale. 

 Compounder: compounding of natural fibre with

(bio)polymer to make new materials

 Reactive vessel: continuously extract value-

added components from biomass; pre-treatment

of biomass to improve efficiency of downstream

processing

 Thermal reactor: allows controlled temperature

and pressure parameters of extruder to develop

new products and processes

Injection/Compression Molding 
The Thermo 

Scientific™ 

MiniJet Pro 

helps to optimize 

the development 

process, 

enabling testing 

of mechanical 

properties for 

specimens 

ranging from 2 to 

12.5 mL. 
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 Specimen: Several

molds such as ASTM

D638 Type IV and

ISO 527-2-1A are

available

 A new hot press

(compression

molder) can make

small sheet or film

(4” × 4”) specimen.

Characterization and Property 
Analysis 

 Mechanical property such as tensile, flexural,

and compressive test by Instron

 Gardner impact test

 Surface area and pore size analysis by Nova

4200 analyzer (BET)

 Particle size profiling by laser diffraction

particle size analyzer or sieve shaker

 Spectral characterization by FT-IR and NIR

By building database and models, NIR

Spectroscopy can rapidly predict the chemical

composition of biomass. It reduces the time

required to test the composition of biomass

compared to chemical means. It can also be

used to predict the cleanliness in bast fibre, fiber 

strength, and straw quality. 

 Fiber dimension measurement by

stereomicroscope and image software

Pelletization 
We have experience helping companies to produce 

pellets using hulls, straw, pulp, hemp hurd, hemp 

bast, biochar, and other biomass feedstocks. The 

pellets produced can be used as fuel, absorbent, 

feed ingriendient, or to further densify material in a 

downstream process such as chemical extraction 

and extrusion.  

 Moisture content

test

 Pellet durability test

 Bulk density test

 Drying

Contact Us 
Dr. Jianbo Lu 

Bioresource Engineer 

Tel: 780-644-8120 

Jianbo.Lu@gov.ab.ca 
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