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What Does Hemp Look Like to
You?
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Talking Points

Brief History
Medicinal Uses

Paper

Textiles

Biodegradable Plastics
Construction Materials
Fuel

Food
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Presentation Notes
Normally I would consult the IL Agronomy Handbook.. But.. 


Industrial Hemp

THE MANY USES

* Cannabis sativa * HEMP PLANT HAS
. Hemp Vs Marijuana UF HEMP UP T0 50,000 USES
* Dicotyledonous Plant _—
* Primarily Dioecious e @ )
* Hemp is Photoperiod Dependent § o

sssssssssssssssssssssssssssssssssssssssssssssssssss

e Short-Day b Y
e 10-12 hours darkness @

CANNABIS

HAS TWO SPECIES

: =
2 =E

SPECIES | SPECIES NI

\ \ il
, 5
\,‘ ‘ " * e wncuost  Meseaenecon
HEMP MARIJUANA Image Credit: Aaron Cadena
confains 20+ CBD conftains 10%+ C8D
confains less tharn 0.3% THC contains more fhan 208 THC




THE CONSPIRACY
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CONTROLLED SUBSTANCES ACT OF 1970

SUCCESS

The Controled Substances Act of 18970 (CSA, 21 U.5.C. 5801 el seq.) classifies marjuana as Schedule | controllad
substance, placing it among the most harmiful and dangerous drugs. Marjuana meals the criteria because of its THC
cantani, which is a "psychoactive halucimogenic substance with a high poenial for abuse.”

A key classification made by tha CSA regarding marjuana was its broad definition of the drug. The C5A defines
marnjuana as follows: "The lerm “marihuana™ maans all parts of the plant Cannabis sativa L., whaether growsing or not;
the seeds thereof, the resn extraciad from any part of such plant and every compound, manufacture, sali. derivafive,
mixture, or preparafion of such plant, its seeds or rasin.

This effectively placed the entire use of the hemp plant, wheher for drug use or as industrial hemp, squarely undaer
tha coniral of e CE8A, Therelom, tha DEA views indusirial hemp (@ven thal containing less than 3% THC) as the
same as marjuana grown for drug use jwhich commonly contains a 24% THC level, or eighty timas mone THC).

Striclly speaking, the CS5A does nol make growing indusiral hemp illegal rather, it places sinct controls on the
production of hemp, making it dlegal io grow the crop without a DEA pamil

Slide Credit: Sean Murphy
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Sean Octavius Murphy 


EMP GOES GLOBAE

Hemp World Map k }
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CBD Hemp (Specialty Crop)

Planting Stock:
Transplants

* Planting Method:
Transplanter

* Planting Rate: 1000-
2000 plants/acre

« Harvest Method:
Hand

 Post Harvest: Plants
are hung to dry in
drying sheds or
warehouse

CBD Hemp Production
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Similar to growing Forages (Hay)
Planting Stock: Seeds
Planting Method: Grain Drill, Broadcast
Planting Rate: 50-70 pounds/acre (we want a lot of plants out there, over 1 million/acre). Bast (outside) and Hurd (Inside woody core, more lignin). 
Very thick stands, smaller stem diameter increase bast fiber but reduce hurd  
Harvest Method: Mower (Disc or Sickle), Baler (Round or Square)
Must allowed to stay in the field 7-21 days to dry and wet. Retting process breaks down stalk material to break down fibers and make it easier to process) 
Post-Harvest: Bales are stored at 15% moisture until shipped to processor
Square bales are preferred, easier to transport and process  



Cannabinoids

The Human Endocannabinoid System
OB 2w et . (Bl

Cannabis hemp contains at
least 85 types of
cannabinoids

Bind to receptor sites
throughout our brain and
body (65 cellular targets)

Different cannabinoids
have different effects
depending on the receptors
they bind to

Image Credit: SatiMed USA
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Cannabis hemp contains at least 85 types of cannabinoids, many of which (including CBD) have documented medical value.

ECS is a biological system that helps your nervous, immune, endocrine and digestive systems work together. Your ECS regulates some of your body’s basic functions, including:​​​​​

Cannabinoids bind to receptor sites throughout our brain and body CBD may provide a “full-body” massage at the molecular level 


How CBD works is not completely clear. It seems to interact with multiple systems: increasing the quantity of native cannabinoids in the human body; binding with serotonin receptors, part of the “feel good” molecular machinery targeted by conventional S.S.R.I.s; and stimulating GABA receptors, responsible for calming the nervous system.�


Cannabinoids

The Human Endocannabinoid System
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Cannabinoids bind to receptor sites throughout our brain and body CBD may provide a “full-body” massage at the molecular level 
WHAT IS THE ENDOCANNABINOID SYSTEM (ECS)?
Many people use Phytocannabinoids such as CBD — to treat health conditions such as chronic and acute pain, anxiety disorders, seizures caused by epilepsy, and symptoms of autism. But what makes products like CBD so effective is their ability to interact with a system in your body called the endocannabinoid system (ECS) to produce a range of physical and psychological benefits.


Cannabinoids bind to receptor sites throughout our brain (receptors called CB-1) and body (CB-2).
Different cannabinoids have different effects depending on which receptors they bind to.


How CBD works is not completely clear. It seems to interact with multiple systems: increasing the quantity of native cannabinoids in the human body; binding with serotonin receptors, part of the “feel good” molecular machinery targeted by conventional S.S.R.I.s; and stimulating GABA receptors, responsible for calming the nervous system.�


Cannabinoids

The Human Endocannabinoid System
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on cell surfaces
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and CBZ. which serve distinct functions in husman health and well-being

nervous system, and to a kesser
extent in other tissues

Tetrahydrocannabinol

CBD does not dirsctly “fit”
C81 or CEB2 recaplors bul

has powerful indirect
effects still being studied.
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The Human Endocannabinoid System - Click image to enlarge
HOW DOES YOUR ECS WORK?
Endocannabinoids can bind to either receptor. The effects that result depend on where the receptor is located and which endocannabinoid it binds to.
For example, endocannabinoids might target CB1 receptors in a spinal nerve to relieve pain. Others might bind to a CB2 receptor in your immune cells to signal that your body’s experiencing inflammation, a common sign of autoimmune disorders.

Your ECS uses chemical compounds called cannabinoids as its “messengers” to help different bodily systems communicate and function correctly. There are two types of cannabinoids: Endocannabinoids, which are produced naturally by your body; and Cannabinoids that originate outside the body and are found in the cannabis plant.
ENDOCANNABINOIDS
Endocannabinoids like CBD help bring balance to the systems of the body, and when they are replenished, homeostasis and well-being are restored. 
CANNABINOIDS
Cannabis includes two major cannabinoids — THC, which has an intoxicating effect, and non-intoxicating CBD. It also includes more than 100 other trace cannabinoids, including cannabigerol (CBG), cannabinol (CBN) and cannabichromene (CBC). Cannabinoids that naturally occur in the hemp plant are collectively called Phytocannabinoids.
Cannabinoids are beneficial as they assist in coordinating our thoughts, emotions, and actions by binding or interacting with the Endocannabinoid System’s CB1 and CB2 receptors. Just as a key fits a lock, cannabinoids are designed to link together with the cannabinoid receptors..



Cannabinoids

May help treat symptoms of
many medical conditions

* Mood/Eating/Gl disorders
* Neurological disorders

* Pain/Sleep disorders

 Different cannabis varieties
produce different ratios of
cahnabinoids

* Pretreatment with CBD
significantly reduced anxiety,
cognitive impairment and
discomfort in their speech

performance*

Antibacterial |
Inhibits cancer cell growth
Neuro-protective JI
Promotes bone growth |
Reduces seizures and convulsions /
Reduces blood sugar levels /
Reduces function in the immune system o}
Reduces inflammation ﬂ."’
Reduces risk of artery blockage
Reduces small intestine contractions /
Reduces vomiting and nausea
Relieves pain /
Relieves anxiety /
Slows bacterial growth
Suppresses muscle spasms /
Tranquilizing
Treats psoriasis
Vasorelaxant o= /

~
~ _——

Image Credit: CBDCrew.org
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Cannabinoids may help treat symptoms associated with mood, eating/gastrointestinal disorders, neurological disorders, pain, sleep disorders, and other medical conditions.
- We have limited information here. Many claims are testimonial/anecdotal and I do not mean to demean its effectiveness, but there is a lot we do now know. 
�Cannabis plant varieties and products have been developed to deliver larger doses of different cannabinoids, so knowing which types best treat your symptoms is a handy piece of knowledge to have.
�Cannabinoids may help treat symptoms associated with mood, eating/gastrointestinal disorders, neurological disorders, pain, sleep disorders, and other medical conditions.



Cannabinoids

May help treat symptoms of
many medical conditions

Mood/Eating/Gl disorders
Neurological disorders
Pain/Sleep disorders

Different cannabis varieties

:
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Cannabinoids may help treat symptoms associated with mood, eating/gastrointestinal disorders, neurological disorders, pain, sleep disorders, and other medical conditions.
- We have limited information here. Many claims are testimonial/anecdotal and I do not mean to demean its effectiveness, but there is a lot we do now know. 
�Cannabis plant varieties and products have been developed to deliver larger doses of different cannabinoids, so knowing which types best treat your symptoms is a handy piece of knowledge to have.
�Cannabinoids may help treat symptoms associated with mood, eating/gastrointestinal disorders, neurological disorders, pain, sleep disorders, and other medical conditions.
�Pretreatment with CBD significantly reduced anxiety, cognitive impairment and discomfort in their speech performance, and significantly decreased alert in their anticipatory speech. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3079847/
�Indeed, as observed in rodents, recent studies have confirmed the ability of CBD to alter important aspects of aversive memories in humans and promote significant improvements in the symptomatology of PTSD. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6066583/




Cannabidiol (CBD)

e (CBD is found within the
oil/resin glands (trichomes)
NOT in the seeds

*  Flowers and leaf material
* Males MUST be culled
« CBD is not psychoactive

e (CBD is extracted from the
plant material

e Supercritical CO,

 Butane/Propane
e Alcohol/Ethanol

ﬁ"' g

Closeup of female cannabis flower
Photo Credit: Steve Tomlins
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One of the most lucrative industries that hemp farmers are tapping into is the production of hemp-derived CBD,


Cannabidiol (CBD)

* Most lucrative area of hemp production

« Hemp-derived CBD is available in many forms,
concentrations due to processing strategies

Full spectrum  Concentrated and filtered  Isolate powder
~10% CBD ~25% CBD ~99% CBD
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One of the most lucrative industries that hemp farmers are
tapping into is the production of hemp-derived CBD,
● Hemp-derived CBD is available in a variety of forms and
concentrations as a result of different refinement processes.
Full Spectrum oil
Concentrates/Filtered/Isolate Powder



Industrial Hemp
T

Hemp is harvested for three things:

Photo Credit: Natrij- Public Domain




Types of Hemp
T

THE MANY USES

. Grain OF HEMP
+ Small Grains (Wheat) =

* Fiber "
« Forages (Hay)
« CBD

« Specialty Crops
(Tomatoes)

HEMP PLANT HAS
X UPT0 50,000 USES

SEEDS
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Bast and Hurd, Hemp Seed/Oil, CBD
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Types of Hemp
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Bast and Hurd, Hemp Seed/Oil, CBD


Talking Points

THE MANY USES

OF HEMP

STALK
FIBER HURDS olL
Filas (g} -
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ORGANIC COMPOST DIETARY SUPPLEMENT
ROPE

AAAAAAAAAAAAA

BODY CARE PRODUCTS

sY

PAINT

HEMP PLANT HAS
UP TO 50,000 USES
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LEAVES /FLOWERS
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Normally I would consult the IL Agronomy Handbook.. But.. 


Fiber Hemp (Hay/Forages

* Planting Stock: Seeds

* Planting Method: Grain
Drill, Broadcast

* Planting Rate: 50-70
Ibs./acre

 Harvest Method: Mower,
Baler

* Post-Harvest: Bales are
stored at 15% moisture

Hemp Fiber Ready to Be Mowed Down

Hemp Fiber After gM d

Photo Credit: Canadian Hemp Trade Alliance
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On an annual basis, 1 acre of hemp will produce as much paper as 2 to 4 acres of trees. From tissue paper to cardboard, all types of paper products can be produced from hemp
Replace micro-plastics
Incorporated into hempcrete


The use of hemp as a sustainable substitute for wood reduces deforestation. Additionally, the hemp material is stronger, lighter, and more durable than wood. ● Hemp can be made into bio-based polymers and fuels that are sustainable alternatives to petroleum based products 
41

 Hemp generates a more useful stream of sustainable products compared to other fiber and grain crops. ● Hemp produces twice as much fiber per acre, and is ten times as strong as cotton. ● Hemp nutrients can help nourish a healthy nation and combat our diet-related disease problems.
 In agriculture, hemp has low input cost so farmers spend less and it is a great opportunity for the small farmer to succeed ● In construction, hemp based building materials are hypoallergenic and safer to work with ● In industry, manufacturers can use hemp to create new lines of more environmentally friendly products ● In commercial retail, stores get access to a wide array of hemp based products to put on their shelves
 In the food industry, businesses get several new ingredients to play with in recipes for prepackaged snacks to luxury cuisine ● In the medical field, practitioners get a steady supply of extracts to experiment with treating a wide array of patient symptoms ● In the scientific community can advance research on hemp to improve genetics, products, and processing efficiency



Fiber Hemp (Hay/Forages)

« Hemp stalks are the stem of
the plant.

 To harvest hemp stalks, you
mow them down in the field
and gather them into a bale.

 Baled hemp stalks can be
transported to a
decortication mill to be
processed.

Bled emp Fiber

Photo Credit: Canadian Hemp Trade Alliance
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On an annual basis, 1 acre of hemp will produce as much paper as 2 to 4 acres of trees. From tissue paper to cardboard, all types of paper products can be produced from hemp
Replace micro-plastics
Incorporated into hempcrete


Fiber Hemﬁ

* Decortication is a word that comes from
how the hemp stalks are processed.

 The goal is to separate the fiber from the
woody core of the stalk, so we "DE-core"
or decorticate the hemp.

« When you decorticate the stalks, three ot Oreelt: ot Gasetie

products are made
Dust Pellets
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Decortication is a word that comes from how the hemp stalks are processed. 
The goal is to separate the fiber from the woody core of the stalk, so we "DE-core" or decorticate the hemp. 
When you decorticate the stalks, three products are made


Fibre Woody body

* Decortication is a word that comes from Eet® (Bt
how the hemp stalks are processed. '

« The goal is to separate the fiber from the "=
woody core of the stalk, so we "DE-core"
or decorticate the hemp.

* When you decorticate the stalks, three S
products are made

Fiber Hemﬁ

Cuticle

Photo Credit: New Age Hemp
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Decortication is a word that comes from how the hemp stalks are processed. 
The goal is to separate the fiber from the woody core of the stalk, so we "DE-core" or decorticate the hemp. 
When you decorticate the stalks, three products are made


Fiber Hemﬁ

Woody body

Fibre
(shive)

* Fiber (Bast) is the most valuable product from bindie
decorticated stalks
* Textiles Fooh
* Bast fiber from hemp can be refined into
traditional textiles, technical textiles, and other
new use industrial products. oS T .
* Hemp fibers make up about 25-30% of the Epdermis -

stalk's weight.
Fiber Hurd Dust Peliets

bl bt

Photo Credit: Plains Hemp Photo Credit: New Age Hemp

Photo Credit: Sundstrand



Presenter
Presentation Notes
Fiber (Bast) is the most valuable product from decorticated stalks
Textiles  
Bast fiber from hemp can be refined into traditional textiles, technical textiles, and other new use industrial products.
Hemp fibers make up about 25-30% of the stalk's weight.


Hurd is the second thing that comes out of the decortication process and it generates the most volume
Uses for hemp hurds including building materials, industrial and agricultural products, paper and plastics.
Hurd makes up about 60-70% of the weight of the stalk.


Third, decortication generates dust. When you break down hemp stalks, dust can fill the air. 
You can collect and press the dust into pellets which are highly absorbent and can be burned as biofuel. 
The amount of dust generated can add up to about 10-15% of the stalk's weight



Hemﬁ Fiber

* All raw decorticated products can be
further refined into specialized materials

that are:
e Sustainable
e  Durable

* Hypoallergenic
* Highly absorbent

e  Mold resistant
Fiber
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Decortication is a word that comes from how the hemp stalks are processed. 
The goal is to separate the fiber from the woody core of the stalk, so we "DE-core" or decorticate the hemp. 
When you decorticate the stalks, three products are made


Hemp Paper

 Hemp paper lasts longer
and is more durable
than conventional wood

pulp papers
* Trees for paper take

many years to mature;
hemp takes 4 months

Photo Credit: TerraMuse
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Trees take 50-100 years to mature. Hemp matures in 4 months
1 acre of useable hemp fiber= 4 acres of wood= 2 acres of cotton



Hemp Paper

Gathering Pulping Paper-making
process mp  process = process —
v
Weaving & Knitting Completion Twisting Slitting
Dyeing & Finishing « « process ‘ process

Photo Credit: Montbell
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Trees take 50-100 years to mature. Hemp matures in 4 months
1 acre of useable hemp fiber= 4 acres of wood= 2 acres of cotton



Hemp Plastic

* Conventional plastics are
petroleum based and not
sustainable; take more
than 100 years to break
down and release harmful
gasses

* Hemp plastics are bio-
degradable

* Hemp plastics are plant
based and sustainable

Photo Credit: Return of Hemp



Hemp Plastic
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Bast Fiber- Cottonized
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Hemp before and after delignfication


Bast Fiber- Textiles
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Decortication is a word that comes from how the hemp stalks are processed. 
The goal is to separate the fiber from the woody core of the stalk, so we "DE-core" or decorticate the hemp. 
When you decorticate the stalks, three products are made

Natural. Misunderstood. Legal 


Core- “Hempcrete”

Photo Credit: OregonHempWorks Photo Credit: JustBioFiber
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Hempcrete, Hemp Stucco and Mortar – 
Hempcrete is an insulating non structural material, has thermal mass and is mold fire and pest resistant. 
Easy to build with and fun. 
Hemp stucco is a lightweight insulating material that is also breathable and provides a waterproof coating to walls made from hempcrete. 
Hemp mortar is lighter in weight than traditional mortar can be used to bond traditional bricks and hempcrete blocks in masonry applications.
�Hempcrete is a bio-composite made of the inner woody core of the hemp plant mixed with a lime-based binder. The hemp core or “Shiv” has a high silica content which allows it to bind well with lime. This property is unique to hemp among all natural fibers. The result is a lightweight cementitious insulating material weighing about a seventh or an eighth of the weight of concrete. Fully cured hempcrete blocks float in a bucket of water. It is not used as a structural element, only as insulating infill between the frame members though it does tend to reduce racking.

Fiber Reinforced Concrete/AAC – Hemp fiber is one of the strongest fibers available. Fiber reinforced concrete and autoclaved aerated concrete are have more structural integrity than their non-reinforced counterparts. This makes excellent use of short fibers derived from hemp processing.


Bast Fiber Board

Photo Credit: Kentucky Hemp Industries Association
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Stronger and lighter than wood fiber board of the same thickness, can be made from 100% hemp based materials and helps reduce deforestation.
The hemp fiberboard created at WSU proved in tests to be stronger than steel and a report issued by the Boulder Hemp Initiative Project shows that not only does hemp stand up to force, but heat and water as well.
“Hemp hurds can be pressed and injected with phenolic resin to make a particle board that is resistant to fire and water,” Pate said. “The board also makes a good insulation and thermal barrier.”
�Fiberboard, particularly medium-density fiberboard, is heavily used in the furniture industry. For pieces that will be visible, a veneer of wood is often glued onto fiberboard to give it the appearance of conventional wood. 
In the packaging industry, the term "fiberboard" is often used to describe a tough kraft-based paperboard or corrugated fiberboard for boxes.[1] 
"Fiberboard" is also an intermediate product, an output of a pulp mill used as input for a paper mill. 



Bast Fiber- Insulation

Photo Credit: Ecobati
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Hemp based insulation can be made from the fiber of the plant and is safer to work with than fiberglass, it doesn’t make you itch like fiberglass does. Anything you can make from fiberglass you can make from hemp based cellulose after it undergoes the correct process.�


Bast Fiber Comﬁosites

Hemp Fiber Non-Woven Mat

Finished Door Pre-Finished Door
Photo Credit: Eric Pollitt
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Composites/Molded Plastic Parts – 
The auto industry uses hemp composites because they are the lightest and strongest components available and give the vehicle a luxurious visual appeal. Almost all European car makers use hemp fibers in interior door panels and trim pieces.
�Cost
Must be competitive
Incumbent materials
Other natural materials
Performance
Comparative properties
Compatibility
Application selection
Consistency of supply


Natural fiber composites are made of a mixture of 50% hemp and 50% polypropylene (PP) which are formed into fleece mats and are later formed into various components.
The use of natural fibers in automotive composites versus fiberglass results in both ecological and technological benefits. When compared to traditional fiberglass, natural fiber composites do not splinter on impact, use less energy to produce, have lower material cost, and are recyclable.

Friction Linings – When processed properly, hemp can become an extremely durable and friction-resistant material used for wear-parts on machinery such as brakes and clutches.��NATURAL fibres such as hemp can replace costly aramid fibres in brake pads, with no loss of performance and less impact on the environment, according to re - search by the Sustainable Technologies Initiative (STI). 
. New research into eco-friendly brake pads, backed by the STI, has shown how a switch to natural fibres, such as hemp, could offer a more sustainable solution. In the Ecopad project, re - search ers demonstrated how renewable fibres can reduce reliance on synthetic materials and allow heavy metal constituents to be replaced with safer alternatives.
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Varnish – Hemp oil paint was used widely before petrochemical and latex based paints became the norm, not only for building materials but also for artists. Hemp based inks were also widely used in the print industry before petroleum based inks dominated the market. Hemp varnish is still one of the best ways to seal raw wood and can last up to 5 years before needing to be reapplied. This solvent-free oil finish provides a protective, water-resistant surface. It penetrates to protect from the inside out. It can be used on new wood that is bare, stained, milk-painted or to revive old wood effects. 

�


Hemﬁ Oakum

Hemp ocakum to caulk
Salllng ships and plumbing.
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Putty and Caulk – Hemp oil and slaked lime can be made into a putty that protects painted finishes, and hemp fiber oakum has been used as waterproof caulking on ships for centuries.

Oakum and tools for caulking.
Hemp.
Prisoners picking oakum at Coldbath Fields Prison in London.
Oakum is a preparation of tarred fibre used to seal gaps.
ts main traditional applications were in shipbuilding, for caulking or packing the joints of timbers in wooden vessels and the deck planking of iron and steel ships;[1] in plumbing, for sealing joints in cast iron pipe; and in log cabins for chinking. In ship caulking, it was forced between the seams using a hammer and a caulking iron, then sealed into place with hot pitch.[2]�


ne and Cardboard
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Some of the very first ropes ever made were made from hemp. Hemp rope is well suited for marine use because of its resistance to mold and rot as well as its great tensile strength. Hemp hurd can be made into pulp as a substitute to traditional timber-made pulps used in cardboard production.
�


Geotextiles

Photo Credit: AECWEB
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Geotextiles – Hemp fiber can replace plastic and other non-biodegradable substances in geotextile products like plastic mulch and landscape fabrics.�Geotextiles are any textile like material used to enhance soil structural performance. Biobased geotextiles are used for short term (6 months to 10 year) applications where biodegradability is a positive attribute, such as mulching and erosion control. Fiber options for biobased geotextiles include cereal straws, coir, jute, kenaf, flax, sisal, hemp, cotton, woodfiber and others


Geotextiles are any textile like material, either woven, non-woven, or extruded, used in civil engineering applications to improve soil structural performance. The main functions geotextiles provide are aggregate separation, soil reinforcement and stabilization, filtration, drainage, and moisture or liquid barriers 

Research in the area of bio-based geotextiles is warranted for several reasons. Concerns for the environment have made product biodegradability an issue. In addition, the United States Department of Agriculture (USDA) is interested in the development of non-food, non-feed alternative agricultural crops, and in the better utilization of agricultural residues, many of which can be used in the production of geotextiles.

Geotextiles are permeable fabrics which, when used in association with soil, have the ability to separate, filter, reinforce, protect, or drain. Typically made from polypropylene or polyester, geotextile fabrics come in three basic forms: woven, needle punched, or heat bonded
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Syngas is a crucial intermediate resource for production of hydrogen, ammonia, methanol, and synthetic hydrocarbon fuels. Syngas is also used as an intermediate in producing synthetic petroleum for use as a fuel or lubricant. Syngas derived from hemp has been reported to have a cleaner yield than other sources of biomass like timber, which contain higher levels of sulfur and other impurities.�

Fermentation of biomass can produce energy carriers other than ethanol, e.g. other alcohols (e.g. methanol, butanol) and acetone.  Traditionally used as an additive to gasoline, which gave way to our “flex-fuel” vehicles of today. Hemp can be made into ethanol by various forms of fermentation. Using hemp as the main source of ethanol, instead of food crops like wheat & corn has clear advantages. Not using food crops as a fuel source allows more efficiency in food production, and hemp can be grown in lower quality conditions unlike corn or wheat. Cellulose is a byproduct of hemp production regardless of what variety is grown and hemp contains a greater concentration of cellulose than any other common crop except cotton.



Other biomass conversion processes suitable for energy carrier production (Table 1) include gasification and pyrolysis of biomass for production of gaseous (syngas), liquid (pyrosylsis oils) and solid (char) energy carriers. Some of the energy carriers produced are refined further to synthetic fuels such as Fischer-Tropsch diesel, biomethanol, dimethyl ether (DME), synthetic petrol and synthetic diesel. Most of these processes are currently under development and are not available for large-scale production of these fuels.

'Syngas' or 'synthesis gas' is a combination of hydrogen, carbon monoxide, small quantities of carbon dioxide and other trace gases. Normally derived from feedstocks, Syngas contains carbon, such as biomass, natural gas, heavy oil and coal. In creates synthetic natural gas and producing methanol or ammonia.
Syngas is produced as a result of gasification of a carbon-containing fuel to a gaseous product that has heating value. If syngas contains nitrogen, it must be separated, as both nitrogen and carbon monoxide have similar boiling points and it will be difficult to recover pure carbon monoxide through cryogenic processing.
Syngas has 50% of the energy density of natural gas and hence it can be burnt and used as a fuel source. Refinement of syngas before use allows CO2 to be stripped from the raw gas thereby enabling the use of CO2 in enhanced oil recovery processes.
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Biodiesel derived from hemp seed oil has wonderful properties-better cloud point and cetane value than biodiesel made from canola or soy oil and its distinctive green color is great marketing tool. Research has shown hemp oil has a 97% conversion rate into biodiesel and passes all lab tests. There are some challenges to overcome too-the cost of production, the amount of land needed to produce biodiesel from hemp and fairly quick oxidation of the fuel itself leading to instability for long term storage.�

Hemp literally produces a "green" product when it's used to make biodiesel. Despite the allure of the green-hued fuel, a close examination of the controversial crop reveals several barriers for its use as a biodiesel feedstock in the near future.

As a carbon neutral resource, the plant ingests carbon dioxide (CO2) very quickly, even faster than trees. Plus, carbon dioxide emissions from biodiesel is reabsorbed through the process of photosynthesis in plants. So, in addition to pulling toxins from the soil, the hemp plant can essentially “scrub” CO2 from the air we breathe.
When growing hemp, it returns about 70% of its required nutrients back into the soil, which means this crop requires much less fertilizer to grow. Less fertilizers means cleaner water supplies.
Creating a renewable resource crop which can restore the soil to health, pull toxins from the ground, air and water, while creating a viable energy source may sound like the American Farmer’s dream come true, however, it doesn’t come without its own set of challenges.


Unfortunately, hemp production in the United States declined rapidly with a growing demand for synthetic fiber, and then the Marijuana Tax Act of 1937 added to the villainous reputation of cannabis sativa. Although the Farm Bill of 2014 allows the industrial crop today, the infrastructure for producing hemp biofuels is not yet established. This creates a major hurdle to overcome.
Additionally, because hemp can grow virtually anywhere, some worry about the deforestation already occurring in some parts of the world for other feedstocks. Could hemp and the pursuit of fuel, cause further damage to habitat as humans look for new places to grow the crop?


Hemp seed oil has historically been used as lamp oil. It is said to shine the brightest of all lamp oils. Hemp seed oil lit the lamps of Abraham Lincoln, Abraham the prophet, and was used in the legendary lamps of Aladdin. Both George Washington and Thomas Jefferson were hemp farmers and advocated hemp cultivation for the very survival of the American colonies.  In fact, there was a hemp tax on early American landowners because of its versatility as lantern oil, cooking oil, lubricant, and more.
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 Ethanol – Traditionally used as an additive to gasoline, which gave way to our “flex-fuel” vehicles of today. Hemp can be made into ethanol by various forms of fermentation. Using hemp as the main source of ethanol, instead of food crops like wheat & corn has clear advantages. Not using food crops as a fuel source allows more efficiency in food production, and hemp can be grown in lower quality conditions unlike corn or wheat. Cellulose is a byproduct of hemp production regardless of what variety is grown and hemp contains a greater concentration of cellulose than any other common crop except cotton.
�


Grain Hemp (Small Grains

Planting Stock: Seeds

Planting Method: Grain
Drill, Broadcast, Corn Planter

Planting Rate: 25-35
Ibs./acre

Harvest Method: Combine

Post-Harvest: Dry grain in
aeration bins immediately
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Pollination lasts 1-3 weeks 
Hemp is Photoperiod Dependent 
Short-Day: > 10 hours of darkness
Not similar to GGD in corn… which utilizes heat units for growth. This is based on days. 


Hemp as Food!

Hemp seeds are located at
the top of the hemp plant

* Most acres of hemp being
grown today are grown for
hemp seed.

 Harvesting hemp seed can
be tricky
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�large variety of foods that can be made from Hemp Seeds including Cheese, Milk, Ice Cream, Flour, Hemp Tofu, Butter and Oil.
�


Hemp as Food!

Hemp seed products are
high in complete proteins
and healthy unsaturated fats

Hemp seeds and oil can
spoil quickly if not handled
correctly

HEMP
HEARTS

*'ELLtn HEMP ::EEDE

Hemp seed cake can be
used as a nutritious animal
feed or ground into high
protein flour for human
consumption
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Hemp oil is produced by pressing the heart of the seed. The extracted oils are very high in nutritional value, very high in omegas and provide a rich flavor which can be used in baking or low-temperature cooking like salad dressings. Matarazzo suggests using hemp seed oil in smoothies or with a blend of turmeric and lemon for a delightful dressing.
Even the little bit of material which is left over after pressing the seeds can be dried and added back into protein powders! 
�Hemp seed oil has historically been used as lamp oil. It is said to shine the brightest of all lamp oils. Hemp seed oil lit the lamps of Abraham Lincoln, Abraham the prophet, and was used in the legendary lamps of Aladdin. Both George Washington and Thomas Jefferson were hemp farmers and advocated hemp cultivation for the very survival of the American colonies.  In fact, there was a hemp tax on early American landowners because of its versatility as lantern oil, cooking oil, lubricant, and more.



Grain Hem

Hemp seeds are high in
complete proteins and healthy
saturated fats

* Hemp seed oil (NOT CBD) can be
extracted

* Has potential to be used in both
animal and human feed

» Storage of both seeds and oil to
prevent spoilage is critical
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Hemp Heart- Commonly found in many health food stores, this is the soft, inner part of the seed under the protective hull which has a wide variety of uses. These can be added to foods while cooking, toasted for a crunchy snack on the go, or added into nearly anything for texture and a rich, delicious nutty flavor. Matarazzo reminds this is a healthy alternative to grabbing a bag of chips from the vending machine.
 
�Hemp hulls are the hard, outer shell of the hemp seed. Even this part of the seed is utilized for nutritional benefit. Ground into a flour, the seeds are an excellent source of plant-based protein. Matarazzo says she believes hemp-based protein is the best plant-based protein on the market today. �


Hemp as Food!

Hemp seed’s
nutritional profile is
comparable if not

nutritional properties of nuts and oily seeds
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Hemp seeds are the seeds of the hemp plant, Cannabis sativa. Contains only a trace amount of THC.
�Hemp seeds are exceptionally nutritious and rich in healthy fats, protein and various minerals.
�Hemp seeds can be consumed or used to produce a variety of food products including hemp milk, hemp oil, hemp cheese substitutes and hemp-based protein powder.
�Hemp seeds have a mild, nutty flavor. Hemp milk is made from hulled hemp seeds, water, and sweetener. Hemp oil has a strong "grassy" flavor.
�    
Hemp seeds are the seeds of the hemp plant, Cannabis sativa.
They are from the same species as cannabis (marijuana) but a different variety.
However, they contain only trace amounts of THC, the psychoactive compound in marijuana.
Hemp seeds are exceptionally nutritious and rich in healthy fats, protein and various minerals.
Here are 6 health benefits of hemp seeds that are backed up by science.
�


Hemp as Food!
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Technically a nut, hemp seeds are very nutritious. They have a mild, nutty flavor and are often referred to as hemp hearts.
Hemp seeds contain over 30% fat. They are exceptionally rich in two essential fatty acids, linoleic acid (omega-6) and alpha-linolenic acid (omega-3).
They also contain gamma-linolenic acid, which has been linked to several health benefits
Hemp seeds can be consumed raw, cooked or roasted. Hemp seed oil is also very healthy and has been used as a food and medicine in China for at least 3,000 years
�According to the USDA National Nutrient Database, a 2 tablespoon serving of hemp seeds weighing 20 grams (g) contains:
111 calories         �    
6.31 g of protein     �    
9.75 g of fat     �    
1.73 g of carbohydrates     (including 0.8 g of fiber and 0.3 g of sugar)     �    
14 milligrams (mg) of calcium         �    
1.59 mg of iron     �    
140 mg of magnesium         �    
330 mg of phosphorus     �    
240 mg of potassium         �    
1.98 mg of zinc     �    
22 micrograms (mcg) of folate         ��
Hemp seeds also provide vitamin C, some B vitamins, and vitamins A and E.
��
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