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➢ Chemical composition of hemp straws

First class straw 
pure fiber

Second class straw 
coarse fiber

Third class straw 
50% fiber + 50% wood
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Hemp Straw

short fiber, 
wood

long fibers
- quality papers 
- technical fibre bundles
- textiles & tech-textiles  
- composites, automotive

- construction materials 
- paper 
- animal bedding, absorbent, mulch 
- energy 
- biodiesel, biofuel 
- environment
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Third class straw
50% fiber

50% wood

Hemp straw

Mechanical 
treatment Hempcrete

- setting and drying
- carbonationLime-based 

binder

70% Ca(OH)2

15% pozzolanic
15% hydraulic binder

mixing

Third class straw
- 50% fiber
- 50% wood

Hemp straw Mechanical 
pre-treatment Pulping Paper

- pulp with water
- flattened
- dried, and cut

- grounding
- drying

- soda pulping 
- Kraft 
pulping -
water retting

Traditional Products
➢ Hemp Concrete

➢ Hemp Paper
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Third class straw
- 50% fiber
- 50% wood

Hemp straw Mechanical 
pre-treatment

Chemical 
treatment

Mechanical 
treatment

Cellulose 
nanofiber

- a promising material
- high value
- emerging 
applications

- grounding
- blending
- refining

- alkaline
- ozonation

- bleaching
- agitation
- defibrillation

➢ Hemp-based CNF
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Design 
Pathways
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➢ Hemp Concrete

➢ Hemp Paper
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➢ Hemp-based CNF
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➢ Standardization Scale
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➢ Environment

LCA from literature

➢ Economic

Mass flow analysis

➢ Qualitative criteria

Standardized scale
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➢ standardization scale

➢ linear regression
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➢ Weighted score = Score of normalized table * Weight1* Weight2
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➢ Production of CNF performs worst

- high operation and energy cost

- high value

- emerging market, a promising pathway

➢ Producing concrete is simple and traditional 

- low cost and environment impact

- little economic benefit

➢ Production of paper performs the best

- the most suitable pathway nowadays
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Thanks for your attention! 

Q&A session
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