
5/4/2018	
  

1.  LAST	
  Quiz	
  	
  	
  
2.  Prelab	
  Discussion	
  
3.  Ba?ery	
  assembly	
  demo:	
  Belcher	
  lab	
  	
  
4.  Refine	
  Research	
  Proposal	
  and	
  draH	
  figures	
  for	
  

mini-­‐report	
  
	
  

M3D5:	
  Ba?ery	
  assembly	
  and	
  tesNng	
  



The	
  final	
  countdown…	
  
•  No	
  lecture	
  Thursday	
  
•  M3	
  Lab	
  notebook	
  grade	
  

–  M3D3	
  graded	
  by	
  Casper	
  at	
  10pm	
  Friday	
  (May	
  11th)	
  
•  M3	
  research	
  proposal	
  	
  

–  slides	
  due	
  on	
  Stellar	
  Thursday,	
  May	
  10th	
  at	
  1pm	
  
–  bring	
  one	
  print-­‐out	
  of	
  your	
  slides	
  to	
  16-­‐336	
  

•  M3	
  mini-­‐report	
  	
  
–  due	
  on	
  Stellar	
  at	
  10pm	
  Monday,	
  May	
  14th	
  	
  
–  3	
  secNons:	
  Background	
  &	
  Approach,	
  Results	
  &	
  InterpretaNon	
  of	
  Data,	
  and	
  

Contextualizing	
  Results	
  &	
  Future	
  Work	
  
•  Blog	
  posts	
  

–  Final	
  blog	
  post:	
  May	
  12th	
  at	
  10pm	
  

	
  Extra	
  office	
  hours:	
  
-­‐Wednesday	
  10-­‐12:30pm,	
  Leslie	
  
&	
  Josephine	
  (56-­‐322)	
  	
  
-­‐Wednesday	
  5/9,	
  2-­‐5pm,	
  Noreen	
  
(16-­‐317)	
  
-­‐Thursday	
  5/10,	
  10-­‐11am,	
  
Josephine	
  (56-­‐341c)	
  
	
  



Figures:	
  TEM	
  images	
  
•  at	
  low	
  magnificaNon:	
  	
  

–  extent	
  of	
  biomineralizaNon	
  
–  distribuNon	
  of	
  gold	
  NPs	
  
–  overall	
  structure	
  &	
  density	
  
–  uniformity	
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•  at	
  high	
  magnificaNon:	
  	
  
–  size	
  of	
  gold	
  nanoparNcles	
  
–  labce	
  of	
  gold	
  atoms	
  	
  	
  
–  amorphous	
  vs.	
  crystal	
  Fe(III)PO4	
  

–  diameter	
  of	
  nanowires	
  



Figures:	
  EDX	
  elemental	
  mapping	
  
•  expected:	
  Fe,	
  P,	
  O,	
  Au,	
  (Cu)	
  

–  contaminaNon?	
  	
  	
  	
  
–  stoechiometric	
  raNos?	
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Today:	
  
Ba?ery	
  	
  
assembly	
  





Measuring	
  ba?ery	
  capacity	
  
•  Theore0cal	
  capacity	
  of	
  Fe(II)PO4	
  (crystalline)	
  ba?ery~	
  178	
  mAh/g	
  
•  Measure	
  the	
  actual	
  capacity	
  of	
  your	
  ba?eries	
  using	
  galvanostat	
  
•  Keep	
  current	
  constant	
  (-­‐	
  0.03	
  mA,	
  record	
  Nme	
  to	
  discharge)	
  
•  Record	
  voltage	
  (ideally	
  constant)	
  as	
  charge	
  (capacity)	
  stored	
  

in	
  ba?ery	
  fluctuates	
  (drops	
  during	
  discharge)	
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Calculate	
  actual	
  ba?ery	
  capacity	
  by	
  dividing	
  
by	
  mass	
  of	
  acNve	
  material	
  

•  In	
  report:	
  Report	
  all	
  charge	
  and	
  discharge	
  capaciNes	
  
•  On	
  wiki:	
  Post	
  best	
  (highest)	
  discharge	
  capacity	
  only	
  

Discharge	
  capacity	
  example:	
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Figure:	
  Voltage	
  profile	
  (charge	
  and	
  discharge)	
  
From	
  Excel	
  data,	
  plot	
  
voltage	
  vs	
  capacity	
  



Today	
  in	
  lab…	
  
•  Ba?ery	
  Assembly	
  in	
  Belcher	
  lab-­‐Thank	
  you	
  Jifa!	
  

–  1st	
  group:	
  orange,	
  yellow,	
  white,	
  grey	
  
–  2nd	
  group:	
  green,	
  blue,	
  red,	
  pink,	
  purple	
  

•  Capacity	
  calculaNons	
  in	
  lab:	
  How	
  does	
  the	
  type	
  of	
  NP-­‐phage	
  affect	
  ba?ery	
  
capacity?	
  	
  
–  Add	
  experimental	
  ba?ery	
  details	
  to	
  the	
  wiki	
  today!	
  

	
  
•  Use	
  your	
  *me	
  wisely:	
  

–  Improve	
  your	
  research	
  proposal	
  slides	
  
–  PracNce	
  your	
  presentaNon	
  
–  Ask	
  for	
  feedback!	
  


