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What morphology data to curate?

• Needle

• Acicular

• Aspect Ratio ~ 5

• Needle oriented along x axis

• Needle bounded by {011} planes



Curate morphology data that are linked to a unit cell

• Needle

• Acicular

• Aspect Ratio ~ 5

• Needle oriented along x axis of BPHEN012

• Needle bounded by {011} planes of BPHENO12



Curating morphology data – benzophenone example

Groth (1919)    Black & Seton (2024)

One of  >2000 examples



“Groth”

Morphologies for > 2000 organic compounds



“Groth” - benzophenone

Summarises
5 references



“Groth” – benzophenone symmetry

“rhombisch bisphenoïdisch”
 
= disphenoidal  (International Tables Vol. A, Table 3.1.2.4, p. 728) 

= Point Group  “222”



“Groth” – benzophenone unit cell

One unit cell

b always = 1
 
ratios of unit cell lengths determined from angles between faces

b > a > c



“Groth” – benzophenone
 morphology

• Standard orientation
just off x -axis

• Faces - {forms} - identified by 
letters

• For example, m is always {110} z

yx



“Groth” – benzophenone morphology

• Notes in the text

• In this case, o = {111} is 
different from w = {-111}

• “Verifiable from etch pits” 



Benzophenone in CSD
 – 13 options

• BPHENO02, -03, -11 are the other polymorph

• BPHENO01, -10 have b > a > c, no hydrogens

• BPHENO12, 13-20 have c > b > a

• BPHENO12 as ‘best representative’



Benzophenone – predicted morphology

• BPHENO12

• “Visual Habit”

• Default view in Mercury



Which pairs of faces are related by symmetry?

1. (011) and (110)

2. (011) and (01-1)

3. (011) and (0-1-1)

4. (111) and (1-1-1)

5. (111) and (-1-1-1)



Which pairs of faces are related by symmetry?

BPHENO12

Space Group P212121

Point Group 222



Which pairs of faces are related by symmetry?

1. (011) and (110)

2. (011) and (01-1)  {011}

3. (011) and (0-1-1)  {011} 

4. (111) and (1-1-1)  {111}

5. (111) and (-1-1-1)



Which pairs of faces are related by symmetry?

1. (011) and (110)

2. (011) and (01-1)

3. (011) and (0-1-1)

4. (111) and (1-1-1)

5. (111) and (-1-1-1)



benzophenone – matching unit cells



benzophenone – matching unit cells

BPHENO12       (0            1                  1)

Groth Fig. 2486          (1       1       0)



benzophenone – Groth morphology in Mercury

• Approximation to standard 
orientation

• Forms identified by colours

• Easy  to recognise which faces 
are symmetry related

• {111} different from {-111}



Groth’s experimental morphology displayed in Mercury

Groth (1919)    Black & Seton (2024)



Groth’s experimental morphology compared with prediction



How to store these morphologies?



The “morphology .cif“

• CSD Reference

• Space Group

• Unit Cell

• Centre…face distances



The “morphology .cif“
- what’s not there

Point group 
deduce from Space Group

Multiplicity of each form
Deduce from point group

Display Changes
Orientation
Changes to face labels
Changes to face colours



The “morphology .cif“

A standardised way of 
recording morphology data

The standardised way of 
recording morphology data?



Another example - glycine

Only 143 CSD entries 
for glycine 

GLYCIN02 matched the 
unit cell in Groth

>2000 other examples 
of organic crystal 
morphologies in Groth
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Link the other ~2000 morphologies 
in “Groth” to the CSD?

A standardised way of recording 
Morphology Data?



Thank you

Comments?
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