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Two principal different ways of Data Mining:

Data Mining
PAULING FILE

No Link to Periodic Table established



II) Linking Elemental Property Parameters of A, B and Materials Properties of A-B (AB)x y
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Data Mining
PAULING FILE
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Elemental Property Parameters (EPP) vs. Periodic Number (PN) Plots
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second priority

1) Atomic number group
2) atomic size group
3) atomic reactivity group
4) atomic density (atomic affinity) group

About 100 different EPPs'
lead to 4 different patterns:

The Periodic Number PN  is a slightly
more differentiated enumeration of the
elements than the AN, since it stresses
the role of the valence electrons

After Miedema: The EPP (A,B) have some Prediction Ability for A-B (A B ) Materials Propertiesx y
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fu ll y 	   o c c u p ie d

P r o to ty p e : 	   N a C l , c F 8 ,2 2 5

Is o ty p ic 	   c o m p o u n d s 	   ( s a m e 	  p ro to ty p e ) 	   m u s t	   c ry s ta l liz e 	   in 	   th e 	   s a m e

s p a c e 	  g ro u p ,	   h a v in g 	   s im ila r	   c e ll	   p a ra m e te rs 	  o c c u p y 	   th e 	   s a m e 	  

W y c k o ff 	  p o s itio n s 	   in 	  th e 	  s ta n d a rd iz e d 	  d e s c rip tio n 	   a n d 	  h a v e 	   s a m e

o r 	  s im ila r 	   v a l u e s 	   o f	   a to m 	   c o o rd in a te s 	   -‐ -‐> 	   a to m ic 	  e n v iro n m e n t	   s h o u ld

b e 	   s im ila r .
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	   	   	   	   	  w ith o u t	   c r y s ta l	   d a ta 	   a n d 	  N o n -‐E x is te n c e 	  o f	  A B 	  C om p o u n d s . 	  
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	   	   	   	   o f	   th e 	   c h e m ic a l	   e le m e n t	  A 	   ( c e n tr a l	   a to m ) 	   i s 	   th e 	   s a m e 	   lik e 	   th e 	  A E T 	   o f	   c h e m ic a l
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M a te ria ls  G e n o m e  In it ia tiv e  (U S A )  2 0 1 1 -2 0 2 0

M a t e r ia ls  In fo r m at ic s  In i tia t ive  (J a p a n )  2 0 1 4 - 20 2 5
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          A to m ic  E n v i ro n m e n t C la s s if i c a t io n
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3 6  A E T re p re s e n t o ve r  9 6  %  o f a b o u t 1 '0 0 0 '0 0 0  a t o m s  

(p o in t-s e t s ) e q u a l to  3 2 0 '0 0 0  d a ta  s e ts  (3 7 '0 0 0  d iff e re n t p ro to ty p e s)  

       

m o s t p o p u lo u s c o n si d e re d  
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1 3 3 '7 4 01 1 7 '9 4 2
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  E ve n  h a v in g  in  a v e ra g e  2 8 '0 0 0  d if fe r e n t p o in t-s e ts  p e r A E T

w e  h a d  to  s im p l ify  th e  A to m ic  E n v ir o n m e n ts  Ty p e s
    (A E T ) to  its  C o o rd in a t io n  N u m b e r s  ( C N s ) 
            r e s p . s o m e tim e s   its  C N s  ra n g e s

                             ( b o n u s )
In d e p e n d e n t  o f  th e  n u m b e r o f  in v o lv e d  c h e m ic a l
 e le m e n ts , a s  w e l l a s  o f  i ts  s t o ic h io m e tr ic  r a t io s
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C e n tr a l A to m

T h e  fo llo w ing  o b s e rva tio n s  h a ve  b e e n  m a de :

G e n e ra l Va lid :

i)  T h e  C N  a r e  in d e p e n d e n t  o f  th e  st o ic h io m e try,  a s  w e l l a s  
   o f  th e  n u m b e r o f  ch e m ic a l e le m e n ts  in  th e  in o rg a n ic  c o m p o u n d :
   th e y  d e p e n d  o n ly  o n  th e
  [C e n tra l A to m  A  -  C o o r d in a t in g  A to m s  B ]  c o m b in a t io n s .

i i)  T h e re  e x is t  2 1  d i ff e re n t  g ro u p s  o f  ch e m ic a l  e le m e n ts  a c t in g
    a s  C e n tra l  A t o m  A ,  w h ic h  p re fe r p a r t ic u la r  C N s  fo r  d if fe re n t
    C o o rd in a t in g  E le m e n ts B ,  o r  d o  n o t  fo r m  [C e n tr al  A to m  -  
    C o o rd in a t in g  A to m s ]  c o m b in a t io n s  w i th  B .

i ii )  C h e m ic a l e le m e n ts  w it h  P N  >  5 4  d e f in e  th e  C N s  t h e y
    a re  p a r t  of ,  re g a r d le s s  o f w e th er  th e y  a c t  a s  C e nt r a l o r  a s
    C o o rd in a t in g  A to m s .

iv) T h e  o b s e rv a t io n  th a t  th e  n o n -e x is te n c e  o f  [C e n tra l  A to m  -
    C o o rd in a t in g  A to m s ]  c o m b in a t io n s  is  c o n s is te n t  w it h  th e
    n o n - e x is te n c e  o f  a  b in a ry  e q u i- a to m ic  c o m p o u n d  fo rm e d
    b y  t h e  s a m e  c h e m i c a l e l e m e nt s

M D

C o o r d in a tin g  A to m s


