
	  
	  
	  

Exploring	  Materials—Graphene	  
Try	  this!	  
1. Take	  a	  piece	  of	  tape	  about	  3	  inches	  long.	  Fold	  over	  the	  

two	  ends	  so	  you	  have	  small,	  non-‐sticky	  tabs	  to	  hold.	  
2. Use	  the	  tweezers	  to	  put	  a	  flake	  of	  graphite	  on	  the	  

sticky	  side	  of	  the	  tape.	  	  
3. Fold	  the	  tape	  in	  half	  over	  the	  graphite	  and	  peel	  it	  apart	  

again.	  Do	  this	  several	  more	  times.	  
4. Stick	  your	  tape	  onto	  a	  white	  card.	  What	  do	  you	  see?	  

	  
	  

	  

What’s	  going	  on?	  

	   	  
Graphite	  

	  

You’ve	  made	  very	  thin	  layers	  of	  graphite—and	  maybe	  even	  some	  graphene,	  the	  
thinnest	  material	  that	  exists!	  Graphene	  is	  a	  single	  layer	  of	  carbon	  atoms	  
arranged	  in	  a	  honeycomb	  pattern.	  	  
	  

You	  started	  with	  a	  flake	  of	  graphite,	  which	  is	  a	  mineral	  made	  of	  many	  layers	  of	  
graphene	  stacked	  on	  top	  of	  each	  other.	  Graphite	  is	  the	  material	  in	  pencils,	  
commonly	  called	  “pencil	  lead.”	  This	  simple	  technique	  for	  making	  graphene	  from	  
graphite	  and	  tape—plus	  very	  insightful	  measurements	  of	  its	  properties—won	  
Andre	  Geim	  and	  Konstantin	  Novoselov	  a	  Nobel	  Prize	  in	  Physics	  in	  2010!	  

	  

Now	  try…	  

1. Use	  the	  pencil	  to	  color	  in	  the	  box	  on	  your	  card.	  	  Be	  sure	  to	  fill	  it	  in	  completely.	  
You’re	  creating	  a	  thin	  layer	  of	  graphite.	  

2. Touch	  the	  two	  wires	  to	  the	  layer	  of	  graphite.	  What	  happens?	  
3. Now,	  take	  a	  look	  at	  the	  printed	  fabric.	  Do	  you	  see	  any	  wires?	  Try	  touching	  the	  

two	  wires	  to	  the	  printed	  fabric	  (on	  the	  ink!)	  What	  happens?	  

What’s	  going	  on?	  
The	  buzzer	  sounds!	  The	  graphite	  on	  the	  card	  conducts	  electricity,	  completing	  the	  
electrical	  circuit.	  The	  design	  on	  the	  fabric	  is	  printed	  with	  ink	  that	  contains	  
graphene	  nanoplatelets—tiny	  stacks	  of	  graphene.	  Just	  like	  the	  graphite,	  these	  
nano-‐sized	  particles	  of	  graphene	  also	  conduct	  electricity.	  	   	  

How	  is	  this	  nano?	  
	  

	  
Flexible	  graphene	  circuit	  	  

Graphene	  is	  a	  single	  layer	  of	  carbon	  atoms	  arranged	  in	  a	  honeycomb	  pattern.	  
Graphene	  is	  only	  one	  atom	  thick—that’s	  a	  fraction	  of	  a	  nanometer!	  (A	  nanometer	  
is	  a	  billionth	  of	  a	  meter.)	  
	  

In	  the	  field	  of	  nanotechnology,	  scientists	  and	  engineers	  make	  new,	  nano-‐sized	  
materials	  and	  devices.	  Graphene	  has	  a	  lot	  of	  potential	  in	  nanotechnology	  because	  
of	  its	  useful	  properties:	  it’s	  flexible,	  super-‐strong,	  nearly	  transparent,	  and	  
conducts	  electricity.	  The	  graphene	  ink	  on	  the	  fabric	  can	  be	  used	  to	  make	  flexible,	  
wearable	  circuits.	  Just	  imagine,	  you	  could	  charge	  your	  phone	  by	  plugging	  it	  into	  
your	  shirt!	  Computer	  chip	  manufacturers	  are	  developing	  circuits	  from	  graphene,	  
by	  modifying	  it	  to	  make	  it	  a	  semiconductor.	  One	  day,	  graphene	  could	  be	  used	  to	  
make	  see-‐through,	  bendable	  electronic	  displays,	  and	  tiny,	  fast	  computer	  chips.	  



	  

Learning	  objectives	  
1. Graphene	  is	  a	  single	  layer	  of	  carbon	  atoms	  arranged	  in	  a	  honeycomb	  pattern.	  
2. Graphene	  can	  be	  a	  semi-‐conductor.	  
	  	  

Materials	  	  
• Flakes	  of	  graphite	  
• Plastic	  tweezers	  with	  a	  pointed	  tip	  
• Scotch	  tape	  	  
• White	  activity	  cards	  (or	  index	  cards)	  	  
• Soft	  drawing	  pencils	  (6B	  is	  best)	  
• Pencil	  sharpener	  
• Battery	  and	  buzzer	  circuit	  (9V	  battery,	  snap	  connector,	  

alligator	  clip,	  and	  buzzer)	  
• “Graphene”	  image	  sheet	  
• Photocopy	  master	  for	  activity	  cards	  
• Bag	  printed	  with	  graphene	  ink	   	  

Battery	  and	  buzzer	  circuit	  	  
	  

Graphite	  flakes	  and	  bag	  printed	  with	  graphene	  ink	  can	  be	  purchased	  from	  www.graphene-‐supermarket.com	  
(natural	  Kish	  graphite,	  grade	  200,	  #SKU-‐NKG-‐0501).	  

Battery	  and	  circuit	  materials	  can	  be	  purchased	  from	  www.radioshack.com	  (9v	  battery	  #55039849,	  snap	  
connector	  #270-‐324,	  alligator	  clip	  #278-‐1156).	  

Buzzer	  can	  be	  purchased	  from	  www.newark.com	  (#89K7985).	  

Notes	  to	  the	  presenter	  
When	  assembling	  the	  buzzer	  and	  battery	  circuit	  use	  the	  alligator	  clip	  to	  connect	  the	  black	  wire	  of	  the	  battery	  
to	  the	  black	  wire	  of	  the	  buzzer.	  Then	  use	  the	  red	  wires	  to	  touch	  the	  layer	  of	  graphite	  on	  the	  paper.	  The	  
buzzer	  will	  not	  work	  if	  it	  is	  connected	  in	  the	  wrong	  direction	  to	  the	  battery.	  If	  the	  buzzer	  sound	  is	  faint,	  try	  
putting	  the	  wires	  closer	  together	  on	  the	  graphite	  or	  put	  down	  a	  thicker	  layer	  of	  graphite.	  

If	  you	  have	  a	  molecular	  model	  set,	  you	  can	  build	  a	  model	  of	  graphene	  to	  supplement	  the	  illustrations	  in	  this	  
activity.	  

Related	  educational	  resources	  
The	  NISE	  Network	  website	  (www.nisenet.org)	  contains	  additional	  resources	  to	  introduce	  visitors	  to	  atoms,	  
molecules,	  and	  nanomaterials:	  	  

• Public	  programs	  include	  Balloon	  Nanotubes,	  Electric	  Squeeze,	  Forms	  of	  Carbon,	  World	  of	  Carbon	  
Nanotubes,	  and	  Tiny	  Particles,	  Big	  Trouble!	  	  

• NanoDays	  activities	  include	  Exploring	  Materials—Ferrofluid,	  Exploring	  Materials—Hydrogel,	  Exploring	  
Materials—Liquid	  Crystals,	  Exploring	  Materials—Nano	  Gold,	  Exploring	  Materials—Thin	  Films,	  and	  
Exploring	  Structures—Buckyballs.	  

• Media	  include	  What	  Happens	  in	  a	  NanoLab?	  and	  Zoom	  Into	  a	  Computer	  Chip.	  

• Exhibits	  include	  NanoLab.	  	  



	  
	  
	  
	  

Graphene	  Background	  Information	  
	  

What	  is	  graphene?	  
Graphene	  is	  a	  single	  layer	  of	  carbon	  atoms	  arranged	  in	  a	  
honeycomb	  pattern.	  Graphene	  is	  only	  one	  atom	  thick—that’s	  a	  
fraction	  of	  a	  nanometer!	  (A	  nanometer	  is	  a	  billionth	  of	  a	  meter.)	  
	  

Andre	  Geim	  and	  Konstantin	  Novoselov	  created	  thin	  layers	  of	  
graphite	  by	  peeling	  apart	  tiny	  flakes	  using	  scotch	  tape.	  When	  
they	  measured	  their	  results,	  they	  were	  surprised	  to	  learn	  they	  
could	  create	  layers	  of	  a	  single	  atom	  thick!	  Before	  their	  work,	  
scientists	  didn’t	  think	  it	  was	  possible	  to	  create	  a	  sheet	  of	  carbon	  
only	  one	  atom	  thick.	  	  
	  

	  
Graphene	  

Graphene	  has	  many	  exciting	  potential	  uses,	  and	  this	  simple	  method	  makes	  it	  possible	  for	  many	  scientists	  to	  
study	  and	  build	  things	  from	  it.	  Geim	  and	  Novoselev	  won	  a	  Nobel	  Prize	  in	  Physics	  for	  their	  work	  in	  2010.	  
	  

Graphene	  is	  just	  one	  form	  of	  carbon.	  Carbon	  atoms	  can	  bond	  together	  into	  many	  different	  structures	  that	  have	  
very	  different	  properties.	  
	  

What	  other	  forms	  can	  carbon	  take?	  
Carbon	  can	  form	  diamond,	  the	  hardest	  natural	  material	  known	  on	  
Earth.	  But	  it	  can	  also	  form	  graphite,	  a	  much	  softer	  material	  
(commonly	  known	  as	  pencil	  “lead”).	  Both	  diamonds	  and	  graphite	  
are	  made	  entirely	  from	  carbon.	  They	  have	  different	  properties	  
because	  the	  carbon	  atoms	  are	  arranged	  differently	  at	  the	  
nanoscale.	  	  
	  

Carbon	  can	  also	  form	  two	  other	  tiny,	  nanometer-‐sized	  structures	  
that	  are	  too	  small	  to	  see:	  buckyballs	  and	  carbon	  nanotubes.	  
Carbon	  nanotubes	  are	  long,	  hollow	  tubes.	  They	  look	  like	  sheets	  of	  
graphene	  rolled	  up.	  Buckyballs	  have	  a	  soccer-‐ball	  shape.	  	  

	  

	  
Carbon	  nanotubes	  

	  
	  
	  
	  

	  
	  
	  

Buckyball	  

	  

	  
Graphene	  integrated	  circuit	  

How	  is	  graphene	  used?	  
Graphene’s	  properties	  make	  it	  potentially	  useful	  in	  many	  ways.	  It’s	  100	  times	  
stronger	  than	  steel.	  	  (A	  thin	  sheet	  of	  graphene	  could	  support	  an	  elephant!)	  It’s	  
also	  flexible	  and	  nearly	  transparent.	  And	  it’s	  an	  excellent	  conductor	  of	  
electricity	  (slightly	  better	  than	  copper).	  	  	  
	  

Graphene	  has	  a	  lot	  of	  potential	  in	  nanotechnology.	  IBM,	  Intel,	  Samsung,	  and	  
other	  computer	  chip	  manufacturers	  are	  researching	  ways	  to	  use	  graphene	  in	  
computer	  chips,	  by	  modifying	  it	  to	  make	  it	  a	  semiconductor.	  Researchers	  are	  
also	  using	  graphene	  in	  composite	  materials,	  creating	  plastics	  that	  conduct	  
electricity.	  Eventually,	  graphene	  might	  be	  in	  thin,	  flexible	  electronic	  
components,	  transparent	  touch	  screens,	  and	  organic	  solar	  cells.	  
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Internships	  in	  Public	  Science	  Education	  (IPSE)	  Program	  at	  the	  Materials	  Research	  Science	  and	  Engineering	  
Center	  (MRSEC)	  on	  Nanostructured	  Materials	  and	  Interfaces	  at	  the	  University	  of	  Wisconsin-‐Madison.	  The	  
original	  activity	  is	  available	  at:	  mrsec.wisc.edu/Edetc/IPSE/educators/activities/carbon.html.	  
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