
השבת אנרגיה ויסודות הזנה מפרש 

טביעת הרגל  כמפתח להפחתת עגלים 

עגלים לפיטוםשל מפטמת הפחמנית

פוסמניקרועי 

מכון וולקני, יערמרכז מחקר נווה 



“The Bank of Israel came to the conclusion that a carbon tax is the most 

effective policy for combating global warming and reducing GHG 

emissions.” 

“In the background is the fear that the EU will impose duties on imports 

from countries that do not practice carbon pricing.”
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Carbon footprint of beef

Sources: https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

A 1,000 heads feedlot ≈ 3,900 cars

60 kg of CO2 for 1 kg of beef

• In confined feedlot they grow the calves to ~500 kg each.

• 300 kg of beef can be “generated” from 500 kg.

• A 1,000 head feedlot produces 300 tones of beef per year.

• 18,000 tones of CO2 per year.



Optimization of the energy balance in the feedlot 
may minimize the carbon footprint of CAFO
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Angenent LT, Usack JG, Xu J, Hafenbradl D, Posmanik R, Tester JW, 2018. Bioresour. Technol. 247, 1085–1094.



• Drastic drop in dielectric constant and water density with the increase of 

the ionic product near critical conditions. 

• A good alternative to dissolve, hydrolyze and fractionate biomass.



HTL allows fast conversion of organic carbon 
into bio-crude oil and other co-products 
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Manure conversion to hydrochar + biocrude oil in 
subcritical water

Posmanik R, Darzi R, Glicksberg R, Shabtay A, Cohen-Zinder M, 2020. Environmental Science: Water Research & Technology 6, 1125-1138
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More carbon, less oxygen

Heat of combustion≈10 MJ/kg
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More than 70% energy recovery in the process

Posmanik R, Darzi R, Glicksberg R, Shabtay A, Cohen-Zinder M, 2020. Environmental Science: Water Research & Technology 6, 1125-1138
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Energy balance (1,000 heads) 

𝐸𝑅𝑂𝐼 =
𝐸𝑛𝑒𝑟𝑔𝑦 𝑟𝑒𝑡𝑢𝑟𝑛𝑒𝑑

𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑
= 2 − 3

𝑁𝑒𝑡 𝑔𝑎𝑖𝑛𝑒𝑑 𝑒𝑛𝑒𝑟𝑔𝑦
= 𝐸𝑛𝑒𝑟𝑔𝑦 𝑟𝑒𝑡𝑢𝑟𝑛𝑒𝑑 − 𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑

= 40 − 60
𝐺𝐽

𝑑𝑎𝑦
= 12,000 − 16,000

𝑘𝑊ℎ

𝑑𝑎𝑦

Posmanik R, Darzi R, Glicksberg R, Shabtay A, Cohen-Zinder M, 2020. Environmental Science: Water Research & Technology 6, 1125-1138
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Carbon offset

For 1,000 head feedlot:

• 16,000 KWh per day = 5,840,000 KWh per year

?How much we savedעגלים    , ממפטמה אחת של 

   
892 cars/ 

3915 cars 



Take home

• Assuming that global population will continue to grow and intensive 

animal farming will continue to expand, resource recovery systems 

will be crucial for maintaining sustainable food production. 

• Resource recovery from manure using hydrothermal technology 

should be consider to minimize the carbon footprint of intensive 

agriculture, driven by the necessity of increased food security and 

climate change mitigation. 

• From a circular economy perspective, our analyses demonstrate 

the capacity of the hydrothermal treatment to recover multiple 

products from waste. 

• Altogether, the experimental data, the energy balance and 

sensitivity analysis may bridge the gap between the laboratory 

measurements and the ‘real world’ application.



Thank you
תודה מיוחדת לכל הצוות 

מהיחידה לבקר לבשר

בנווה יער


