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Hemp is a versatile plant material that has gained increasing attention in recent years 
due to its numerous applications and industrial importance. Hemp is a variety of the 
cannabis sativa plant species and is known for its high levels of cannabidiol and low 
levels of tetrahydrocannabinol. Hemp has been used for centuries for a variety of pur-
poses including fiber, food, and medicine. However, in the last three years, there has 
been a significant development in the use of hemp for industrial purposes such as 
building materials, biofuels, and textiles.

Applications and industries where hemp fibers are used
One of the most promising applications of hemp is in the construction industry. Hemp 
fibers can be used to create a range of building materials, including hempcrete, a light-
weight and strong material that can be used for walls, floors, and insulation. Hemp-based 
construction materials have several advantages over traditional materials, including their 
low environmental impact, thermal insulation properties, and fire resistance. 

Another area where hemp has gained significant attention is in the biofuels industry. Hemp 
can be used to produce biofuels such as biodiesel and ethanol, which are renewable and 
environmentally friendly alternatives to fossil fuels. Hemp-based biofuels have several 
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advantages over traditional fuels, including their lower carbon emissions and potential for 
higher yields per acre.

Hemp is also being increasingly used in the textile industry. Hemp fibers are durable and 
strong, making them an ideal material for clothing, bags, and other textile products. Hemp 
textiles are also more sustainable than traditional textiles, as they require less water and 
pesticides to grow and can be processed without the use of harsh chemicals.

In addition to these applications, hemp is also being explored for its potential in a range of 
other industries, including food and cosmetics. With its numerous benefits and growing 
popularity, hemp is set to play an increasingly important role in the development of sus-
tainable and eco-friendly industries in the coming years.

Hemp grinding is the process of breaking down hemp plant material into smaller pieces or 
particles. The grinding process is an important step in the production of various hemp-
based products. One of the primary benefits of hemp milling is that it allows for the 
extraction of various components of the hemp plant, for example the fibers. In this applica-
tion note we demonstrate the use of the Retsch Cutting Mills and Rotor Mills which are 
suitable to grind several kg of hemp plant materials per hours down to a homogeneous 
sample.

Application example: grinding volumes of several kilogram per hour
The RETSCH Cutting Mill SM 300 was used for grinding pre-cut stem parts of the plants 
down to 1 mm particles without too long fiber parts > 10 mm. The 6-disc rotor and a 0.75 mm 
bottom sieve were employed, and the mill was operated at 3000 rpm. Depending on the in-
dividual sample, a throughput of 1 kg in 5 min was possible, resulting in an average through-
put of ~7.5 kg / h. It is strongly recommended to use the cyclone unit to improve the sample 
discharge from the grinding chamber and prevent clogging of the sieve with fine particles. 
Glass bottles of various sizes or receptacles of 5 l or 30 l can be attached to the cyclone for 
sample collection.

To obtain finer particles, a two-step grinding process using the Cutting Mill SM 300 for-pre-
cutting and the Rotor Beater Mill SR 300 for fine grinding is recommended. While the SM 
300 grinds the sample much quicker, the SR 300 produces much finer particles. Therefore, 
combining the two milling systems greatly improves the process. This is demonstrated in 
the following with two samples, hemp hurd and hemp fibers.

The hemp hurd sample was slowly poured into the funnel of the mill whereas the hemp fi-
bers were fed as bundles to the machine. Both samples were pre-cut in the SM 300 using 
the V-rotor and a 1 mm bottom sieve. To facilitate sample discharge, the cyclone was used as 
described above. The sample was ground in both cases to fibers sized approximately 
1-10 mm.

Figure 2: Pre-cut stems of hemp plants before (left) and after grinding in the Cutting Mill SM 300 (right)

Fig. 3: Rotor Beater Mill SR 300 with  
vibratory feeder, 30 l vessel and cyclone

Fig. 1: Cutting Mill SM 300 with cyclone
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The fine-grinding step was done for both samples in the SR 300 at 10.000 rpm using a 360° 
ring sieve with aperture size 0.08 mm. Again, the cyclone was employed to improve sample 
discharge. The hemp hurd was pulverized to 86 % < 100 µm, the hemp fibers to 76 % < 100 
µm. The required grinding times for 1 kg of sample are shown in table 1.

Sample
pre-crushing time

[min]
fine grinding time

[min]
total process time

[min]
sample through-

put [kg/h]

Hemp hurd 5 15 20 3

Hemp fibers 5 25 30 2

CONCLUSION

The Retsch Cutting Mill SM 300 and Rotor Beater Mill SR 300 are versatile laboratory-scale 
mills for grinding hemp and similar materials to a fine powder or flour. Both mills can han-
dle a wide range of fibrous samples and produce consistent particle sizes. While these mills 
are designed for laboratory-scale applications, they are also suitable for grinding at least 2-3 
kg/h in pilot-scale applications. Safe and user-friendly operation and a wide range of acces-
sories of different materials make both mills easy to use in many application fields.

Find out more at
www.retsch.com

Figure 4: Hemp hurd (above) and hemp fibers (below) after pre-cutting in the SM 300 and subsequent pulverization in the 
SR 300.


