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Professional	
  Crystallographers	
  
	
  (know	
  physics,	
  hardware	
  and	
  so2ware,	
  

	
  o2en	
  write	
  so2ware	
  and/or	
  make	
  new	
  hardware)	
  

Crystallography	
  Users	
  
(know	
  chemistry,	
  maybe	
  some	
  physics;	
  

	
  know	
  how	
  to	
  use	
  some	
  so2ware	
  and	
  hardware)	
  

Analy1cal	
  Lab	
  Users	
  
(may	
  know	
  some	
  chemistry,	
  need	
  analy;cal	
  data,	
  	
  

have	
  li=le	
  ;me	
  to	
  study	
  theory)	
  



Our	
  students:	
  
	
  
High	
  School	
  and	
  General	
  Chemistry	
  students	
  
	
  
Forensic	
  majors	
  (undergraduate	
  and	
  graduate)	
  
	
  
Art	
  ConservaCon	
  Students	
  (master	
  program)	
  	
  

Timeframe: From 15 min demo to 5 week course 



350	
  pages!	
  

230	
  pages	
  

Some	
  very	
  good	
  textbooks	
  
-­‐	
  But	
  liCle	
  help	
  for	
  our	
  students	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  Around	
  20	
  slides	
  
	
  as	
  simple	
  as	
  it	
  is	
  possible	
  
	
  
Crystallography	
  in	
  20	
  min!	
  

Bruker	
  webinar	
  



Our	
  system:	
  	
  	
  	
  	
  	
  	
  	
  Bruker	
  D8	
  Venture	
  	
  	
  	
  
	
   	
   	
  Cu	
  and	
  Mo	
  tubes	
  
	
   	
   	
  Photon	
  100	
  CMOS	
  detector	
  

We	
  can	
  do	
  both	
  single	
  crystal	
  and	
  powder	
  



Solu1on	
  No.	
  1	
  
	
  
A	
  short	
  demo	
  for	
  students	
  	
  
who	
  know	
  prac;cally	
  nothing	
  about	
  X-­‐ray	
  	
  
and	
  very	
  li=le	
  chemistry	
  

Our	
  goal:	
  
To	
  show	
  where	
  chemical	
  formulas	
  are	
  coming	
  from	
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Our	
  best	
  choice:	
  Taurine	
  

Can	
  be	
  crystallized	
  	
  
by	
  slow	
  evapora;on	
  of	
  energy	
  drink	
  

Small	
  crystal	
  cell,	
  no	
  chirality.	
  Very	
  rigid	
  ionic	
  crystal	
  with	
  mul;ple	
  strong	
  hydrogen	
  bonds	
  

Data	
  Collec1on:	
  120	
  1	
  s	
  phi-­‐scans	
  (3	
  degrees	
  per	
  second)	
  
Wide	
  frame	
  algorithm	
  data	
  processing	
  



The	
  only	
  “theory”	
  we	
  show:	
  
Where	
  the	
  reflec;ons	
  on	
  computer	
  screen	
  are	
  coming	
  from	
  

When	
  data	
  are	
  collected	
  ,	
  we	
  show	
  this	
  picture	
  on	
  another	
  display	
  
and	
  talk	
  a	
  li=le	
  (5	
  min)	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  In	
  around	
  10-­‐15	
  min	
  we	
  have	
  
	
  a	
  publica1on	
  quality	
  structure	
  
(R=3.5	
  %	
  at	
  0.8	
  A	
  resolu1on)	
  
“Instantly”	
  solved	
  with	
  SHELXT	
  
and	
  refined	
  with	
  several	
  clicks	
  using	
  	
  
OLEX2	
  interface	
  



SOLUTION	
  No.	
  2	
  
For	
  forensic	
  students	
  	
  
(the	
  same	
  for	
  anybody	
  who	
  is	
  interested	
  
	
  in	
  an	
  analy;cal	
  aspect	
  of	
  X-­‐ray	
  crystallography)	
  

A	
  very	
  prac9cal	
  approach,	
  star9ng	
  with	
  polycrystalline	
  samples	
  
and	
  iden9fica9on	
  of	
  crystalline	
  solids	
  
No	
  symmetry	
  teaching	
  at	
  all	
  
Just	
  empirical	
  processing	
  of	
  diffrac9on	
  data	
  

Samples	
  are	
  mounted	
  using	
  Mitagen	
  loops	
  
using	
  Apiezon	
  



Diamond	
  (0.02	
  mm	
  crystals)	
  
Can	
  be	
  used	
  as	
  a	
  calibra;on	
  standard	
  if	
  
desired	
  	
  

360	
  deg	
  Phi-­‐scans,	
  1	
  -­‐4	
  min	
  per	
  frame	
  



Theobromine	
  

No	
  sample	
  prep	
  
Background	
  subtracted	
  
(ACD	
  Labs	
  Spectra	
  Processor)	
  

Theobromine	
  powder	
  
simula;on	
  from	
  CSD	
  data	
  
using	
  Mercury	
  



Synephrine	
  	
  
was	
  confirmed	
  using	
  
Raman,	
  FTIR,	
  NMR,	
  UV	
  
and	
  MS	
  
But	
  X-­‐ray	
  was	
  wrong!!!	
  

From	
  BiCer	
  Orange	
  Oil	
  



Instead	
  of	
  chiral,	
  the	
  sample	
  was	
  racemic:	
  
was	
  not	
  in	
  CSD	
  

P21/c,	
  ‘instantly’	
  
	
  solved	
  by	
  SHELXT	
  
Further	
  work	
  shows	
  
disorder	
  in	
  a	
  side	
  group	
  

OLEX2	
  drawing	
  



Professional	
  Crystallographers	
  
	
  (know	
  physics,	
  hardware	
  and	
  so2ware,	
  

	
  o2en	
  write	
  so2ware	
  and/or	
  make	
  new	
  hardware)	
  

Crystallography	
  Users	
  
(know	
  chemistry,	
  maybe	
  some	
  physics;	
  

	
  know	
  how	
  to	
  use	
  some	
  so2ware	
  and	
  hardware)	
  

Analy1cal	
  Users	
  
(may	
  know	
  some	
  chemistry,	
  need	
  analy;cal	
  data,	
  	
  

have	
  li=le	
  ;me	
  to	
  study	
  theory)	
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