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 In “Stuff Matters,” published in May 2014, 

Mark Miodownik, a professor at the University of 

London, shines light on everyday materials we 

rarely think about, such as plastic, paper, concrete, 

chocolate, foam, glass, graphite, and porcelain.    

 Consider the case of concrete.  In 2009, 

construction workers demolished Southwark 

Towers to build the Shard, the biggest building in 

London.  Construction machines dug down and 

down into the place where the construction workers 

wanted the Shard to be built.  The construction 

workers dug out enormous amounts of clay.   The construction workers then mixed the 

clay into concrete, and poured it back into the excavation.  The hardened concrete now 

supports London’s largest building.  

 Concrete offers the cheapest and most versatile building material in the world.   If 

one can make a mold for the concrete, one can build the actual structure.   

 The Pantheon, dedicated to the immortals, supports a huge dome on top of the 

building.  Nothing reinforces this dome.  The Pantheon is made out of unreinforced 

concrete.  After thousands of years, the Pantheon still displays the world’s largest 

unreinforced dome. 

https://www.londontheatredirect.com/images/Event/
ViewFromTheShard/EventGallery-1561.jpg
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Self Healing Concrete 

 Surprisingly, concrete can heal itself.  

Scientists investigating life forms 

surviving in extreme conditions, found a 

bacterium that could survive in the bottom 

of highly alkaline lakes formed by 

volcanic activity.  These alkaline pools 

can burn human skin.   Alkaline lakes 

contain materials of a high pH value.  Materials 

with a high pH  corrode.  They break substances 

down.  Cleaning fluid contains a base to corrode or 

break down materials.      

 Self - healing concrete imbeds inside itself those bacteria which can live in 

alkaline pools.  The concrete also contains a form of starch which supplies food for the 

bacteria.   Under normal circumstances, the bacteria remain dormant, encased by the 

calcium silicate hydrate fibrils in the concrete.   They survive encased in rock for 

decades.  When something damages the concrete, the calcium silicate hydrate fibrils 

break, releasing the bacteria.  The bacteria use the 

starch as food.  They excrete calcite, a form of 

calcium carbonate.  Calcite bonds to concrete.  The 

calcite forms a mineral structure that spans a crack.   

  Silica Aerogel 

 The lightest solid on Earth, silica aerogel, 

contains 99.8 percent air.  Professor Miodownik 

compares holding silica aerogel to holding a piece 

of sky.  

 NASA used silica aerogel to collect stardust.  
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On February 7, 1999, NASA launched a spacecraft called Stardust, designed  as its name 

implied, to collect stardust.  NASA aimed the Stardust spacecraft to fly past a comet 

named Wild 2.   The Stardust ship deployed a huge tennis racket-like tool with silica 

aerogel in the spaces, to collect samples of interstellar stardust from deep space as well as 

the dust ejected from a comet.  The Stardust spacecraft eventually reached the comet, 

collected the samples, and crashed back on Earth.   Silica aerogel caught and preserved 

the stardust perfectly. 

 Aerogels consist of plastic containing spaces of air.  Silica aerogel is a solid.  If 

one takes a bunsen burner, silica aerogel, and a flower, turn on the bunsen burner, and put 

the silica aerogel between the flower and the burner, you will still detect a flower smell.  

The silica aerogel prevents the burner from burning the flower.     

 All over the world, industry employs aerogels in many forms, including nail 

polish, rubber soles, car tires, and phone cases.  

   Graphene 

 We imagine diamonds are the hardest 

material in the world. Additions of graphite to 

diamond can create even stronger compounds. 

Today the strongest material known on Earth is a 

one atom-thick sheet of graphite.   

 Graphite has a layered, planar structure. In 

each layer, carbon atoms form a honeycomb 

lattice.  Graphene is a honeycomb lattice of carbon atoms 

so thin that it is completely invisible.  To create graphene 

requires compressing graphite so much that the other 

layers of the graphite disintegrate.  

Graphene

http://en.wikipedia.org/wiki/
Graphene#mediaviewer/
File:Graphen.jpg



 Once compression creates a one atom thick layer of graphite, the substance 

requires preservation of its thickness of one atom. To add an additional layer makes the 

graphite soft.  If one takes away the single layer, nothing remains.   

 Professor Miodownik surprises readers with the science behind familiar and 

unfamiliar materials.  He has produced a stimulating book, even for people who have 

never studied chemistry.   In “Stuff Matters,” discussion of many materials keeps the 

book lively and entertaining. 
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