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RSH Peripherals PRODUCTS

R1 Reception U1 Power production
Handling U2 Heat production
Storage U3 Oxygen production
Conveyance U4 Water supply
Comminution
Conveyance
Chopped feed C5

P1 Fermentation
P2 Fermentation Lignin utilisation
P3 Fermentation L1 Combustion
P4 Surfactant L2 Combustion

Fractionation P5 Synthesis L3 Gasification
Pretreatment F1 Solid separation L4 Cracking

B1 Organosolv F2 Lignin dissolution L5 Add to resin
B2 Alkaline treatment F3 Lignin precipitation
B3 Steam explosion C6 Ethanol
B4 Avidel Hydrolysis G1 Fermentation Butanol
B5 Mechanical /alkaline H1 Enzyme G2 Conversion Acetone
B6 Conc HCl H2 Acid Refining

R1 Distillation
R2 Membranes

C5 + C6 R3 Distillation FDA
F1 Fermentation  R4 Membranes Surfactants
F2 Fermentation R5 Separation Furfural

Phenols
Resin substitutes

Synthesis
S1 Ethanol synthesis

D1 Drying T1 Gasification + cleaning S2 Hydrocarbon synthesis Synthesis Diesel
T2 Fast pyrolysis S3 Gasification + cleaning S1 Ethanol synthesis Gasoline

S3 Gasification + cleaning S2 Hydrocarbon synthesis Naphtha
S4 Hydrotreating bio-oil Y1 Refining Kerosene



.A���&	
�����	���	�������	

������

Integration in conventional fossil-fuel based refin ery-��	��������������+	������&���

�&8�#	&�"�
	���	���	��

��	��	�����	����&�����&	A�����	�
���
���0	���
���"� 
	8
��
	���
�
�,-�	���������	����&�
#"
���#������&��	
�����"��8"� 
	��
���	��	����	

$,3	&	������������#�
��	����	����&���	
�
9,����	���������	���&��	����8	������������	�+�����	 ���&�
�������

	

�	��
�
:,�����&�#&��	��+	��&&���
�
�����	�+�����	���&�����

�����	�

��	�
� �-4� �.�� �%�� �2
���



2�������
• �	
0�
�#����������	&&���
• ���+	�
�����	
�
�������	��	����	
�"���	�
�

-��	��������������+	������&���

�&8�#	&�"�
	���	���	��

���
�
�
�������		�
�	�

�, �������	�	�������5����	

�3����	
�
6

$, ����	

����	&&����D��������&&	������
�, >�

�����	�	����"�&���	


��, ��
��	
��������

���, .�+�����	���&�1�2
�+, 3����	�������

+, >��0	�������������

9, ������	+�&#�����������������
���5>��26

>	�����&����8 �+	�+�	�



.A���&	


Wheat 
straw

Phenols

Furfural

Bioethanol

Solid 
waste

Liquid waste
•Recovered condensate
•Waste water
•Stillage stream

Air emissions
•CO2
•others

Steam H2SO4 H2O NaOH Enzymes Yeast

Auxiliary material

Others

Electricity Heat

Auxiliary
energy

Concept 1
Mass: t/a
Energy: MWh/a

Biorefinery 
Concept 1

• Unused bio-oil
• Charcoal
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