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The	answer	to	this	question,	which	is	asked	inside	the	Pulp	&	Paper	Industry	more	and	more	frequently,	is	
given by Siemens Energy and Liquid Wind, who partnered up to use renewable energy and biomass based 
(biogenic) CO2 to produce eMethanol for e.g., the shipping industry.

Methanol synthesis, based on green hydrogen and CO2	from	biomass-based	flue	gas,	raises	the	prospect	of	
a carbon-neutral industrial system. As a fuel for mobility applications and feedstock for the chemical industry, 
green methanol can decisively drive the de-fossilization of the shipping industry and other industry sectors. 
At the same time, integrating green methanol production into existing industrial facilities, such as pulp mills 
or combined heat and power plants, creates an opportunity to re-use a valuable resource like biomass-based 
(biogenic) CO2,	where	the	Pulp	&	Paper	industry	as	the	main	emitter	of	biogenic	CO2 can play an even more 
important role in the transformation of the transportation industry.

eMethanol is produced by chemically combining CO2 and hydrogen. First, hydrogen is produced by an 
electrolyzer. The hydrogen is converted into methanol in a reactor by catalysis with carbon dioxide (CO2). To 
produce ‘green’ (i.e. carbon-neutral) eMethanol, hydrogen from renewable energy is used, in combination 
with biogenic CO2. 

The potential of this method lies in the fact that the biogenic CO2 emitted from e.g. biomass-based boilers or 
a lime kiln, can be obtained via a carbon-capture process. This process avoids the emission of further climate-
damaging carbon dioxide and uses it as a valuable resource and raw material for a new green energy carrier, 
like eMethanol, a sustainable energy. 

In addition, methanol synthesis produces water, oxygen (from the electrolyzers), and waste heat, which in turn 
can be used within a closed-loop system in the pulp mills. Oxygen is a valuable raw material in the pulp and 
paper	industry	for	e.g.	the	bleaching	process,	wastewater	treatment,	or	efficiency	increase	of	other	processes.	
The oxygen must be either produced on site with a high energy expenditure, or must be bought as a raw 
material	from	the	market.	Demineralized	water	from	the	Pulp	&	Paper	process	can	be	used	in	the	electrolysis	
process, where it serves as feedstock for further hydrogen production. 

Last,	but	not	least,	modern	pulp	mills	are	producing,	due	to	highly	efficient	process	and	state	of	the	art	
technologies, much more electrical energy than needed for the pulp production itself. Today the surplus is 
either used in integrated pulp and paper mills or sold on the energy market for sometimes more, mostly less 
profit.

Liquid Wind, a Swedish power-to-fuel development company, is currently planning together with Østed as 
investor,		the	worldwide	first	large-scale	industrial	roll-out	of	a	eMethanol	production	facilities.	The	first	plants	
will be built in Sweden, with additional plans to roll out the so-called Flagship facilities in Europe and on a 
global scale, in partnership with pulp and paper mills and CHP plants. The eMethanol produced can be used 
to power all kinds of ships to replace marine fuel oil. 

Ten	Flagships,	with	an	annual	production	volume	of	a	minimum	50,000t/y	eMethanol,	are	to	be	built	by	
2030. The company is planning to scale rapidly, targeting the development and implementation of 500 plants 
worldwide by 2050. 
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