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Abstract 

Nanosized carbon materials such as Carbon nanotubes (CNTs) provide the possibility to 

achieve, in terms of tensile strength and Young’s modulus, incredibly strong materials. 

Therefore, the fabrication of nanocomposites with CNTs offers the potential for applications 

in electronics, medicine, defense and aerospace. Furthermore, it has been shown that having 

branched CNT structures is a promising way forward in terms of providing structures with 

enhanced mechanical properties. However, in order to realize this, mass production 

techniques at reasonable costs are needed. One possibility is the chemical vapor deposition 

(CVD) method which involves the decomposition of a hydrocarbon e.g. benzene, ethylene, 

methane, etc. over catalytically active metal deposited on or inside a support such as silica, 

alumina or titania.  Here we report a simple and industrially scalable CVD process to 

manufacture long single-walled carbon nanotubes (SWNTs), branched multi-walled carbon 

nanotubes (b-MWNTs) and multi-walled carbon nanotubes (MWNTs) using the abundant 

pumice from the Akrotiri volcanoes on the Greek island of Santorini to catalyze the 

transformation of the carbon in methane (CH4) into CNT materials. 

 

1. Introduction 

Santorini is the site of one of the largest volcanic eruptions in recent prehistory, the Minoan 

eruption, which occurred about 3,500 years ago.  In the 1860s, excavation for volcanic ash 

and pumice as building materials for the Suez Canal project in Egypt uncovered the Minoan 

settlement of Akrotiri on Santorini which is claimed to resemble Plato’s description of the 

legendary lost city of Atlantis [1]. 

Composites of nanotubes and, e.g. an organic polymer matrix should be stronger, lighter, 

have increased tensile strength compared to conventional composites [2] and according to 

Ajayan and Tour, “are on the cusp of commercial exploitation as the multifunctional 

component of the next generation of composite materials” [3]. This means that seemingly 

futuristic sounding ideas such as a “Space Elevator” [4] may become possible. This elevator 

could be used to transport materials from Earth to space more cheaply than by rocket. For this 

a 35,000 kilometer cable from the Earth’s surface to a platform in geosynchronous orbit is 

required and carbon nanotube composites have all the hallmarks of being made of “the right 

stuff” [5]. However, significant challenges to overcome are the cost of production and poor 

CNT-polymer matrix adhesion.  In fiber reinforced composites, mechanical properties such 
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