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Safe by Design Grupo Antolin case study in 

Nanoreg2 project is based on the 

production of carbon nanofibres by the 

floating catalyst method focusing on two 

products GANF and GAtam and with the 

aim of choosing the most suitable option for 

the scale-up considering SbD aspects. 

The main differences between the two 

nanomaterials are the specific surface area, 

surface functionalization characteristics, 

and degree of graphitization or crystallinity. 

 

The case study has been developed and 

arranged in the following tasks:  

1) Risk assessment (RA) before the SbD: 

Selection and application of preliminary risk 

assessment tools at all points of the 

production process of both GANF and 

GAtam. Gaps in information and hot spots 

for SbD were identified in this way. 

2) Design and implementation of a safer 

process:  Different possibilities were studied 

in the hot spots identified in task 1 for making 

the production process safer. The best 

possibility is currently being simulated / 

implemented in the industry. The gaps in 

information identified in task 1 are being 

filled. 

3) RA after the SbD: With the tools selected 

from the SIA toolbox a risk assessment is 

being performed after the implementation 

of the design to make it safer.  

4) Life Cycle Analysis (LCA): The LCA is being 

done before and after the SbD in order to 

determine the improvements during all the 

life of the product. 

 5) Socioeconomic analysis (SEA). The results 

of both RA and LCA will feed a 

socioeconomic analysis where the 

improvements made will be measured in 

terms of benefits. 

There are also limitations from the point of 

view of grouping carbon nanofilaments. 

Carbon nanotubes are very resilient 

structures extremely difficult to be shortened 

due to their co-cylindrical distribution of 

basal or graphene planes along their fibre 

axis. On the other hand, CNTs present a 

highly hydrophobic and chemically inactive 

surface hard to be functionalized due to the 

absence of basal plane edges or defects. 

Any kind of carbon nanofilament with 

different structural arrangement of basal 

planes than co-cylindrical are considered 

CNFs. They present numerous basal plane 

edges and defects on their surface that 

favour their surface functionalization and 

wettability. Besides, CNFs are very sensible to 

physical forces applied against van der 

Waals bonding between basal planes 

leading to exfoliation phenomena and fibre 

shortening. 

It is also necessary to consider that carbon 

nanofilaments grown by c-CVD techniques 

present a certain content of catalyst 

nanoparticles content as metal impurities. 

These metal nanoparticles play also an 

important role from the point of view of SbD 

barriers. 

 


