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Hemp-lime Insulation: A Climate Friendly Building Material

Ginger Jensen B.S. of Quantitative Economics

1. Motivation 4. Hemp-lime Insulation

Department of Economics, Portland State University

8. Results
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2. Industrial Hemp and applications
What is Industrial hemp? Cross Section of Hemp Stalk 5. Research Questions

Avarietyt(;]f Cagg?/b:js Sl,?ti\gla-‘l-h(\:/vith Epidermis How much CO, is emitted by 1 tonne of
o More than .57 deita- hemp-lime insulation?

Industrial hemp varietals: i -

1) Flower < What factors impact CO, emissions?
2) Seed/grain \&

3) Fiber

Environmental benefits: 1) Meta-analysis of existing literature
1) CO, sequestration " & © e 2) Multiple variable sensitivity analysis
2) Phytoremediation G 3) Lifecycle assessment of CO; emissions

3) Improves soil quality

Acres of Hemp
Grown in Oregon

Indoor Flower

o M Cultivation  Extraction Fertalizer Industrial hemp
294 Growth phase limited by over oot ealeon -, icultural equipment

saturated supply Transportation  Packaging Transportation distance

i ° Decortification  Transportation Transportation vehicle
+ H 9 hm allig = Transportation Decorticator machine

e H ig h com petition Calicination of limestone

Outdoor Fiber
) 1:1 or 1:2 ratio - cmp hurd:lime ratio
e Industrial products
e Growth phase driven by demand

for sustainable materials Masonry Formwork  Sprayin

- High competition
Source: USDA, 2021 100 year lifespan - |ime binder

References:
1) Sylvie Pretot, Florence Collet, Charles Garnier, Life cycle assessment of a hemp concrete wall: Impact ofthickness and coating, Building and Environment, Volume 72, 2014, Pages 223-231, ISSN 0360-1323 2) Kenneth Ip, Andrew Miller, Life cycle greenhouse gas emissions of hemp-lime wall constructions in the UK, Resources, Conser-
vation and Recycling, Volume 69, 2012, Pages 1-9, ISSN 0921-3449 3) Nawa Raj Baral, Zachary D. Asher, David Trinko, Evan Sproul, Carlos Quiroz-Arita, Jason C. Quinn, Thomas H. Bradley, Biomass feedstock transport using fuel cell and battery electric trucks improves lifecycle metrics of biofuel sustainability and economy, Journal of
Cleaner Production, Volume 279, 2021, 123593, ISSN 0959-6526 4) Electric Power Systems and Reliability Team; Office of Electricity, Renewables, and Uranium Statistics; U.S. Energy Information Administration. 5) Jack Curran. IBISWorld, 2022, US Specialized Industry Report OD3315/Life Sciences. Accessed 26 Apr. 2022.

6) U.S. Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks, Tables A-32, A-38, and A-232 7) James Vosper, The Role of Industrial Hemp in Carbon Farming, GoodEarth Resources PTY Ltd. 8) Jnzl’s Photos, Hempcrete wall at CDL Green Gallery

Fertalizer Good agricultural practice Pig slurry
Yield estimate (tonne dry hemp/ha) 2.3 2.3
Hemp species Carmagnola (Fiber) Carmagnola (Fiber)
Hemp cultivation ploughing to bailing |ploughing to bailing
Transportation vehicle Conventional Class 8 | Fully Electric Class 8
Warehouse to farm (empty) 100 0
Farm to processor (full) 100 0
Decorticator FiberTrack 660 HurdMaster (Micro)
Energy source Hydropower Hydropower
Warehouse to processor (empty) 100 25
Processor to point of sale (full) 100 25
Binder Hyrdrated lime Hyrdrated lime
Warehouse to farm (empty) 100 50
Farm to processor (full) 100 50
Mixing (hemp:binder) 1:2 1:1
.~ Scemariol |  Scemario2
(1 tonne) Emission Variable Sequestration Emission Sequestration Emission
Dr Cultivation -1.333 1.117 -1.333 0.848
b en:,p Farm machinery 0.005 0.005
Transportation 0.037 0.000
Hemp Decorticator 0.003 0.001
hurd Transportation 0.037 0.009
Binder Production 0.001 0.001
Transportation 0.037 0.003
Hemp- Hemp hurd -0.453 0.408 -0.667 0.428
lime Hyrdrated lime -0.0003 0.025 -0.0002 0.002
Total CO emissions -0.021 tonnes -0.237 tonnes

 Hemp-lime is carbon negative

e Scenario 1 is estimated to emit an additional 0.216

e Consumer CBD products Hemp hurd Lime binder Emissions Sequestration

tonnes of CO2
. Fertalizer
. Transportation distance and vehicle
- Hemp:binder ratio
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