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Crystal growth, evaluation and mounting   

  
����            ��	 
�� �� ����� �� ��� �� ����� ��!"� �� #$�%& ��'�      �(�)*� +(� ,

           -��.� /����& 0%" 
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     79�� 
K ,/����5�� LM NOP C9Q8 �<39��� @��       4�� ,>?�23�� @�879�� #-�6 0%" 7FR�� 
  �2�S    TC" C�<: CU   L�:7V� C8G9��) XY�� ��(     #C��� �YU�3�� ��$�<� ��3<V� E[  .�  ��= \�

 �� @���� +�]V���9
@�87: 0%" 
�^ �� 
_� �̀$�Y3� ��	 .   
  

)�,�( �� ����	 Crystal growth  

  a%!�V  #-�"�   ����2�� $�%59����b        (U�7S c�(3	 +(=� ,�(UO" /�  �(d�K  
�e23�& .   V� ��<3:� C��Y: f/�587    �(	 HCg� �hS   N�(i���    ��   j:�(�� #��(<�  �� 

.� *� C   �	 �� k[$ ,0�U CU + ���= � �-�59� l 7�K �̀ .   m: �� +(=Q    #-�(V� @(�7
     �̀C6 L7� 
=Y& �̀5��[)~   #C(K�� ����F (    �(-R� ,�  j:��(� �      �� �(72n �($�%& 

    #$�%59� E[ j:���) $�%& o�(       � #C(?���� �(QC" ��(=:  
(e�     #C(�K��� #$�(%5�� 
pC�%<9�� .�e�  
           Eq(i -C(" 0%" N��.� �	 HCg� ��= ,-��.�) C(K��#   C(U 

:�S�8 ��=� ( /�$�%& +�  �̀�5](� #E58 #C�K�)~0.1- 0.4mm .(  \(�� T�- �(�  k9( 
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  X�b �� 
i�9��    �& s�� j:�3�� ��= ,        ](^ �� 
t(�V� +(�� �UO" p+  #��(<3��  .
  N�i�%�           ](� �u5(& #$�(%5�� �e3: �� >q53 ��23�� v�	 ��      �� w?�(U- +(� �U7q9

 ̀�-�e9"� $�2�  T�x3�� 0%"  . k2�� >=�    y �̀e2� ��= �b�V  
(�   3�� �(�%e"     0(%" �(e
 p$�%& a!� .                
(U a!](�� �� /�(z{A� 
�(: vC(3" p�(�� NC�V� |8 �e%8

              c�(3	 �̀(�%�S #-�(6�V� /�(z{A� �� �5]3��& �2]�� \�6�9� \U7q9]: p��� +�{��} 
          /�$�(%& �� �̀-R� ,Ò�t�: 7_8� >?��Y��� �e3�� ��=� �(� ��    �9� ��(=: � �(�  ��

 �ex93� E[ .     �e?OV� �e3�� ��7� 
eY:  ���[$�5q��    }��{(9	o��      �(��8 �b� +�(%��
 +-�6��C<S p-RX�b  /�$�%& �� � #Eqi ��=: �� ���-�K� o ��.  
  

)�,�( 
�� ���� Survey of methods  

)�,�,�(���� ���  Solution methods  

 v�	 ��        ̀o�e�9�� L��*�� ���7� 7_8*� >	 C��& CK ��  .�   N�e�9�O� �5��3� ��
 V� L�    4�� ��z{A� /�587 2�%" �U�9�    p$�%5�� @�879�� /�CC^ kx�� .   T�C�9�� �� 

  /�5�V�:        ;7P*� +" �%��3� �e3: �� �23=Q /�$�%5�� �� �� .  ��g   p$�7t�� +� \�hS
    N�%�� c7: TC"   �� ��  �����   �b� }�̀          0(<5: o C(U� #7YU 
=Ym: �� /�$�%5%� +=Q

#C�K� .  �V� $��9P� C3"     ������ #C"�<�� 78�: /�5&  �G)  \�5Y�� @� \�5Y�� :(   7(x��� �
    @87V�& \�5� @��)     ,�������� /�7�{�� ,��5!<�� �q%&...��(,    -�t� @��� )@�7� (

       \9���&�b N{9� >=� \� \&�Y� E[)x��  7 >% �e�S .(    �K�9� /�5�V� +" /���%�V� ��=: 
 +�#CC" $-���)  
_�CRC Handbook of Physics and Chemistry [1] 
�S /����& ,

S�76�:���78�� (�̀5��[�          �5��3V� /�5�V� +" ���%�� @87� ��<3:� C��Y: �7� a3� ��  .
       ,����&���� �A��� ae] /�5�V� u%P ��   ��= CU    @�� +� ��%�A)    \(�S ��=

  �6$C& �̀5?�b @87� ����" (   -�t� @���B)     �6$C& \�S �̀5?�b ��= o  �(�S�8  (  7(_8�
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  #C?�S�+ �)�CK�  .        �� @�� +� /�$�%5�� �' ��8 �b�
�%U �76 ,     �� �(�%9� /�5�� 
j?�{�  /�5�� +�  .     �� ��7� N�%�� �7� ��=: CU    }CK 0�U� �  �    /�$�(%5�� +� -C"

    /�5�V� @]� f �%9�A,B ,�%e�9]V� � �� +=Q�& 
e�%� {2 C(K�� �U� .  �� �(�
     @]3�� +� l�� ;C�        \9��$- ��=���& \�hS ,/�$�%5�� ��9�� f #C?�S 7_8� �C5   +("

�7U  7_8�� l& �$���� 
�%<9&j?�{ 5U��9� +� �A� B.  
         �' f ��C�9]� ��"�� p* p$�7t�� +� \��#$�%5��        +(� �(���P ��(=: �� 

V�/�F�% .    TCU*� ��"�*� \�9:  ��   -C" �g ��= ��    � /�<<Y9�� +� E58 �(g  ��(�"  
�!��� ;7P�          -�C"� >!�: �� �� \�9:� ,#CC" p�3: ��<� TC<9� ,�̀    /�$�%& +� #E58 
#Eqi . %����� ��l  �%��+ ���Y  0%" �   �9�� /�$�%5�� �'�       @?��(� -�(6� �() ���

    kx93� E[ p$�7K �$C: NC��� . s=��� 0%"        ��("�%� >%P�C�� a!]�� �� �� , k"�(� 
     CU ��	 �hS ,�̀C6 %59�� u5_�$ .  �	 �� ��         ���C�� �<�%� wS7& a!]�� XK �hS N�.� �	 �

   /�7� #C"   ��= CUò��S .       $��(9P�& �i�: H�� �3=eV� /�Eq9�� +� ��&   �(e�S
>%      S�i�V� �7!�� �hS /o�.� kx�� f� , +=Q �  @%[*� 0%"     ����]K k?O9� G�� �� 
g����.  

  ����cooling .   ̀o�%� 
e�: �� ���  �5Y� �̀3P�� �̀ ̀�57<:      �u5& -|�� \879:�  �(� 
  �S7q�� #$�7K �6$- ��            �u5& -| \879:� �S7q�� #$�7K �6$- C3" N�%�� X�b 
_� 
e�: 

    �� �6OF f#Ce��m�.   9�� NC�� ��C| +�  V�+=e       \�� �<�<� #-��9�o�& N{9� ��  �e%8
��8      ����� 7_8�� |8� HCg� ��8    p��� +�{�� \U7q9]  7K C<��� \:$� N��� . ��=	 , 

       E58 ��"� f +P�� N�%� �hS)      E58 7P� 
P�- Eqi ��"� f ��(     �u5(& -| H��
  �̀�5]�)��
=Y kU$  �,� .(�           NC(�� -|: H�� N�%� 0%" ��9� �3�" �&�5�� �hS 
_V�&

!&�G   ��9K� � ��                �b� �� �(S7q�� #$�7(K �6$- C3" Òi� #-�6�� �C�� �%98 
P�- �	
�!�K�   �<5!& ����S   +�� ����" #-�. : Ce9�         �G(& �&�_�� T���� ¡7��� 0%" C|9�� �7� 
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   #$�7.� L� 
<: ����&���� . /���3_9�� c�3	    ��g #$-�� )  
_�Na2SO4   ��(V� f  (  �(�&�
      �6$C� �̀C6 �"7]& L�:7: /����&����  �	C3" @���� +�     $�%59�� f k=�9�� )  
_�KNO3 

 ��V� +�(,   \�hS ��	 k[$     £ �� H��GV� +�  -�^� C�̀         Eq9(: ¤(�K @�(�� ���� +� 
��=:� �u5& ����&����#$�7.� �6$C& ���=� .   

  

  
�������	 ) 
,�.(��� .  

  

  ���	Convection :       N�%�� |" #$�7K �$C: L�� �	 �3	 HCg�   ���: ¤�� 
   *� �<!3V� f #-�V�  GS-  -7&*� f @�79:� .  C9�� ��	 ��   �7!& \9�5_: +=Q �$   ,�"�39�  Ò_�

)� (        ��"��� +� k]U 0%" L!] �� seY�� ��t� ad�}) � ( e]U L��̀    C� ��"��� +� 
     ��]V� C3" #�S�� Ò_� -7&� a!�}) � ( ��26 kei�̀     �t��3� >?�&728 l�]: 7i�3�& 

     ��{6*� ��& f �U�!��)��
=Y kU$  �,� .(  H����=      j?�(93�� kx93� {�87: �$C: 
 �	
tS*�.  
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����	Concentration : {9P� �b�         E�5(9& ,N�(_V� 
�5� 0%" ,N�%�� k�K N
      ���V� {�87: �hS 7�!9� @���    $�%59�� f �C5 ¦K L�:E .     /�5�(� N�e�9(�� C3"

%9��� S h �V� �@ *� ���  �� >q53  ��=  *�        C(3" ���V� ����&�b 
<: ¤�� �̀7�!: 
U
E�59�� .   NC�� ��         9& N�_V� 
�5� 0%" ,�7� #C�& \�S k=�9�� +=Q E�59���qE   �(6$-

   & �� �3���� #$�7K  
C�9           �7(2 �� @�V� $��5� +=Q �gOP +� 4�� ��9��� k�K f .
  ¤�K�           
e��� p$�7t�� +� \�hS ���2m� �� N��9�O� �%&�U ��=: �̀5��[ /�5�V� �   0(%" 

      § p� �� ��e�� +=¨ ��!� 7qi�      ���G& \9A��� +=Q N�%�� +� C"��9� $� .  @3�9& 
         ���K �� �� GY3: H�� 4�� X%: 
_� 7��� p��̀          �� E(F*� 
(�_� >?�(3F +� #E58 

 ����" /�5���!9��7,;7P�   w%q� ��"� f 7�59: �� �g ae]�6O_�� 
_�.   
  �e878b �̀<&��        ̀o�%� c79: �� �̀��� ��[7V� E[ +� \�hS ,     ,H��A� ¦K 7�59

  \�*            �e3: ,#C%i #7Y<& #�!q� a5�: �� �%9� ©�� +� �5��3� /�$�%5� ae] H�� 
f     @?��Y& �F�%� ��=: �� Le� .        �i�P ,$�%59�� @�� C<�& 
�3: �� /�$�%5%� +=Q
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  ����C�9���    >?�3F 
_� ��&78�$�%8 /�5�� ��_���$�%8  .     �� Ò��9]� ��= CU \��
  $�%& 0%" H7�9:    �� �� ¦K #C�6 /�  �#-�6��, �2iO�9���       +(� �%98 k�!^ ��C& 

Ò��9]� �� �̀5�i ��= CU #-�V�.  
   @�&��� ��NMR V� q      �%P ����]� � 4�� �<%   ��[ �5K��   �� �6OF    L�&�(�� #CV 

  ���   �C5: 72�$C���̀ 7e_� �̀    ����" #-�6 /�b /�$�%5�  .      �>(!& E�5: �<�<.� f c�3	
 =�h&� @�e%�  ��    �Y: ��C& �e3: �� /�$�%5��« . T�- ��    ��5�� �� NMR   E[� ��x� 

¬�C� ̀��5]�      ��� s%�*� >%P�C�� a!]�� �hS ,���9   w�t��      �(e3� �̀��9¨ �̀P�3� �2
#$�%5��.  

    "�3: Le� 4�� �7!�� ;CK�  ®
8 +� �̀    C���� #$�7.�� {�879�� +� #   �i�P ���& 
/�587e%� ��O�9�� >	 ��&���� ����Y]8�� ¯ ��%Soxhlet extraction .#-�"� �� 

7�C:     �3	 s�?7�� °�9�V� �	 @�V� ,      @�� f /�$�%5�� 72x: �� �̀5��[�  E!<9�� .   C(3" 
  S ,v�	 
YSh       N�%�e%� �>!& C|: C�& �e3: �� #-�" �� .      #C(C" ;7(P� �7� c�3	

  {�879��& k=�9%� �K�9� .    q�� $�Y9�o� 0%" �	�CK� Ce9�:Y>?�) *�d���(     7(Q ¤(�K 
      �%� �� ��3� ��� ��Y[ NOP @�V�N    �%��P H�3i� +� {87�  .    �(��3�� #-�{�� ��

���V� {�87: fp-R CU �� #$�%& +�=: .  

 ����	 �����	Solvent diffusion .587� �� �<�<K 0%" Ce9�: �<7!�� v�	 ���̀ 
        �3��� /�5�� f �̀C�6 ��� H�� ��) #C�6 /�5��( =� ,       ;7(P� f ���( o +

)  /�5�������  /�5�� �� ± � t�-( :        c$�Y(9��& ��{(9�O� �%&�U v�	 ��=: �� C&o .
     @�� f @87V� �b�"C�6"  �	 L�� � ��   ��5�� f N�% w�� .   #{2n �3<K TC�9��

&h   ,���S$ #7&�   @�V� CC� �u5& +<K± V� t� ><3�� - .   ��8 �b��    ,N�%�� +� �PL3i� 
   \3� �<5�  f*�     ,�_8� ��8 �b� ,0%"�     9� �&�5�*� ©�U 
P�C& �u5& \3<KL3�   �^ �<5� 

N�%�� .      
tS� ��= /�5�V� +<K ��  +�7���\   ��*�
��  $�C6 0%"   �(&�5�*�  . �b�
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�x�mK   �&�5�*�             �(e3: H�(�� �u5(& �{9� H�� /�<5!�� v�	 �hS ��{9	o� +�
   �� a!]�� C3" /�$�%5����5) ��
=Y kU$  �,�.(  #$�7t�� C3" , +=Q T�C�9��    C(|:

®
=� �3��������&���� N�{9P�� $�Y9�o� NC�� ��P +� .  
  

  
����� ��	 )
,�.(	����� ���� .  

  

 ��� �����	Vapour diffusion .e]:0E!<9�� �̀t� �<7!�� v�	   �(6$- �&�F 
$�7.�# . @�V� 7Y93± V�-�t   NOP $��     V� +� N�%� 
P�C& $��5��    @�V� f @87

  y ¤�K ,C�A�   ����&���� N{9)��
=Y kU$  �,r .(      NC�� 
eY: �<7!�� v�	 /�{�¨ ��
       �´ k=�9�� ����=�� ,�̀�5]� �>!& $�Y9���29��O��        /��3<: L� -�^� f N�_V� 
�5� 0%" ,

  X3�%�Schlenk       ��= ���2%� ���]K /�3�" +� /�$�%5�� �e3�   C��V� +�  #-�"    �(&7� 
�Y9��$          ;7P*� �7!�� 
Y�: lK a�3: �� �̀5��[ ��� ¤�K ,$�§  .  �� ̀�7�q� Ò=� g v�

   !<�� w�%�: �<7� �	7#,          �e�(� /�(z{6� /�3�:�7& /�$�%& �e3� �̀���� TC�9]: 
 �K ;7P� ] ¤7<9       !U 
P�C& �u5& 7Y93� ¡�K f @��7�� 7   � N�%� +� #  0%" �<%�

¡�.� >!q: ��6�6� �17�.   
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������	 �����	 Reactant diffusion . �� ���K*� ��& f +=QLe�l&  C��Y: 
 #$�%& �'� .  � /o�K f      j{� +� ���]5& /�$�%5�� u<]: CU �%t�    �� +=� ,
"��9�� 

��      �"7]& ��=9: /�$�%5�� �� #CC" /O"��: /oC,     #-�(J� #Eq(i ��(=: ��g� 
�t��3� . �� ��       /O"��9V� +� �z�!& �S��h& 
"��9�� NC�� k=�9�� +=     7S�( ��	 �hS ,

    �%=YV� 0%" @%q9%� �7!�� ;CK� .     #-�" v��7K� k9 
tS*� k=�9�� ��    f k=�9��(& 
   � vC3" p��� NC�V��{        ��3� ��� {6�K N�P-h& ,
"��9V� 
���� )  m5� ,��Y[ 
_� ,#C�

    N���3�� 
_� 
��P 
?�� �� ( T�C�9��& �� :   TO	 $�%5)  7x�� ����9�� ������ .(  
eY(
Eq9��̀ �        @�� \9�!q: ,�&�5�*� ©�U C3" @%i 
"��9� L�� 7P      \(�G& �̀(��%�� ��= 

  ���  \�S       N�%� +� ���=� ��%" �<5� ��3�& �S���� ,�u5&   +�  ��F 
"��9� .  N{(9�
� ��%!V� f���� �U���&����@%���  +=Q vC3" p��� NC�V� �
"��9%¶C1 ��  .  

�            $�(%59: �� +=Q o >=5� @�879& #CC" ;7P� -���� ����{�� /�$�%& �} 
   �2�%" N��.� +=Q ��g�    +� u<S j{� 
"��9��  .      E�q:� �UC& 
"��9�� H�7� w�S�: ��
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@]�  /O"��9V� {�8�7:�              #-�(6 f k=�9(%� ���U���� �7!�� u<S 7S� �� 
e9�� +� 
#$�%5�� k�K�.  

 �%59�� ��      9�o� �^ ��3<: >	 /���Og� +� $$�e_ N���%�     #C�K� /�$�%& 0%"
  ����&���� �%�%U /�587V .�  @5]&�  ��{� 
�����        u(�� NOP $�Y9�o�& �̀��=� ��=

  U7� �hS ,�{��̀    �´ ��[7� E[ �]S�3� ±   @��79��� 
e.� 
_� ±      C(.� �� �t(�P
I-*� .     S�7� Y3� �� ��=���& \�hS ��g�̀ ��    $�%59%� ��%e�$�<�& 
=Y&    �(�&b�A� E58 

  �72·���t�%� .  ����w�]39      H7K �&�5�� �	 ¸�_V� U     TOg�& �z%9¨ ��� ) 
(�6 (  L(�
      0%"� f 
"��9� +� N�%�©�$b, �%�� N   7P� 
"��9� +�    (�� f ©�$� ¹� 7(P .*� �

     ���" ���& ��%�� �QC" ��=: /���Og�}       (=� �� E_=& 
2�� ��= \�hS    N{(��� �Y
    ��%9�� CC� j:�� +� /�$�%&� .      /���Og� Et�9� �"�39� /��i� c�3	) 
(_� :[2,3]( 

        j939� ��t" /�5�� /���Og� º��� �� ��=���&�/�"�en     L� TC�9]: >=� �e?O� 
�&��7%� ���]K �� ��e%� �	$�8 /�587�.  

�����	��� �	 � ����Seed crystals.   >(!� ���K*� ��& f:   @(87� $�(%5
           @(�879�� 
�%�9� �̀C6 #Eqi ��=: ��� o� ������� #-�A� k[$ ,/�$�%& .  ��� C("�-̀� 

Eqi#      58 TC�9] �� +=Q v�	 +� C� �%5: /� �& $��       (S�- L5Y� N�%� f �2  +(�
   c7:� @87V�  N�%�� �u5& -|�� .       5�� 0%" Ò�t�: #$�%& �' ¶C1 CU �z3�K�%#$ #Eq���  
 #$�%& >!����e?O� #E58 #C�K� .¬�C»�� /�F�%V� +� N�P ��"�& #CY& �3	 0i�.  

  

)�,�,�(�����  Sublimation 

        ���q�� �29��K �� �5%i #-�V 7��5V� N��9�� �	 >��]9�� . C(<�    \��C�9(�� � 
%����      ����79=�� -��� /�$�%& 0%" N         b @%(i p* w(5! \3=� @�V� +� ����Pp 

    - C3" ¼��%� p$�§ uq�      \==�: �6$- ��- #$�7K �6$�  �!<�� v$�2�(��.   ��(=

o b e i k a n d l . c o m
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   !�]& >���*� >%e��� {�2�9���̀) ��
=Y kU$  �,� :(     #-�" ½7�� w%q� ��"�  +�]m:\�S 
  �3����) #$�7t�� C3" (  �e3: -$�& a!�� \�%"  /�$�%5��  .�   @%�(�� l�]: @3�9   �(� 
}+=�� *        �� �̀5��[ �t��3V� >��]9�� #$�7K /�6$- �:  %& �� p-R 
tS� /�$�.   �� �� 

  ̀��7� 0��]9 @%���     ��"��� -| �� +=Q ,�̀C6  .�     !q(� @(87e%� �� ���̀  ($�§ ¾� 
t��3��̀  L7]: +=Q ,   >��]9��      T�C�9��& �� ��"��� ¿7�9& -$�& L5i�     0(%" p�(91 
��9��� / H�6 j%F)-78oC ( -$�5�� ��V� +" Òt��)5-10oC.(  

  

  
����� ��	 )
,�.(���!��� .  
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)�,�,�(���� ���� ��  Fluid phase growth 
     ��]�� +� /�$�%& 0e3: �� ��=���&       T�C�9(��& �̀(5��[ ,#7��5� /���q�� �� 
? 

     >%i*� �2�U�� f /��3<:insitu.    L?�V� $�!�� �7� 
eY: ̀O8  +�  ���e3    �(6$- C3" 
   /�$�2mi +� ����" #$�7K         : 4�� /�587V� +� �t��3� #$�7K �6$- C3" �'�   ��- 72�3

  �6$-.� �� #$�7!�� .     #$�7.� �6$- �7� 
e�9]:  �������) ,��!3�� ��<3:.... ��  (  0(%"
             ��=: �23=� ,;7P� ����79=�� -���� /Oi�V� v�5�� /�$�%& �'� ��<3: f L��� ��!�

       ,X=�: ��C& 72�3: 4�� /�587V�& #-�C���&�  X:  {6 /�587� C�59]  #C(C" ��z. 
�O"#  X�b 0%"          �&�%!� E[ #7	�� L3' �� 7_8� �&����� +� \�hS ,,  �9�� 
_� �  �����2, 

   �7� L�N�%�,         #$���9� �� �%P�C9� /�$�%& 
��� �� Ò��9]� ��= �̀5��[�  .  C(&o
   /���q��� 
?��]%���  ��9K� k9  �	      N�_V� 
�5� 0%" �7�� �&�5�� f  .��� ��g ���93  �	 

      �� k9 �� C&o $�%59�� H�7� ��    >!�9� �2�S k=�9       +� �{A� X�b f u<S #CK�� #$�%&
   p��� �&�5�*��    ��]�� ©��Y�� ��{K 
P�C& ��=� .�  $�%5�� �' -7��/�    ��(= \�hS ,

     2%�S k9 �� #̀-�" 
��9]V� +�� ̀��?�{�S  .0%"     �� +� #$�%& �' HOP %�   c�3	 ��= ,N
        ���� #$�7K �6$- #-�" ,u<S CK�� Eq9� ������ ���&�3. �      k=�9(%� �7� #C" c�3	

   #$�7.� �6$C&     e=^ >!�9� �<7!�� $�9Á �� +=Q�̀ <�U- �̀  -$ ��  ̀�(z.     j2(3V� 
eY( 
    #$�%5�� �e3� pC�%<9��        �� 
?�]�� p$�� l& �&�F 
i�S a!� �A���� s��G: @%�(� .

    g� f �9&�_�� /�587V� L���� ��       �� �6OF f $�%59: 4#Ce��m� ��=   7t�� +�p$�  u(<S 
  2x�K k9 ��� -$�& #    k9 ¦K    
P�C& �g�^      -��.� B��U ��2A -$�5�� $��9�� ���3(V� 

�6$C��.  
  

)�,�,�(����� ���! "##$�  Solid-state synthesis 
       ��= ��$ \�hS ,���Y� H�7� f       ,�e?O� #C�K� /�$�%& j93: �� +=eV� +�

    /�3���� ��=: +=�·�   ���_� 7_8� $�%59�� �72   C��& CK �� � .  0%"    kx�� �� ,N�_V� 
�5�
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�i�9�� �<?�S /Oi�V�   ������� Tc           �2(5�87: C(C^ k9(� #C�K� /�$�%& >!�: o 
    -��K �7� T�C�9��&&���]V� .�e8         H�7� E�q: �� ,N�%� +� ����{�� C��Y: L�


tS� #C�K� /�$�%5� C�K��� w7!�� >	 ��=: �� a67V� +� C��Y9��.  
  

)�,�,%(���& '�*#�+�  General comments  

         ���2�� ��=: �� �̀5��[ #$�%& �' 
�i��: ��   �� 0%"����   /�587e%� �i�P ,
 � p$�7t�� +� \��� ,#CCA�Âo 7�Y� &��5K� �%Y(S ��*� /o���� �� �� � .  0(%"

     ��=: o ,N�_V� 
�5�    ̀#7��5� #C��� $�%59�� �72n #-�V�     � �� EY(: �23=� ,   @(87V� �
 ̀�$�%& ��=,         |8� /�$�%& �23" j93 CU $�%59�� ��3<: l]^ ��� .  ̀�e?�- ���     ��(=: �� 

     Ã;C� f N��� �� #C�6 #7=S          H�7(x%� 
�(�� 
�(� 0%" ¼��.�& ,/��3<9�� +�  
  j?�93��� ��C�9]V� ���5tV�  �2�%" 
��9V�  .        7_8� 0%" H7�9��& u<S ae] o ��	 ��

  �� #C"���� �7!��         f \�� �̀t� �� +=� ,����.� �3���� H�7    c�3	 ��=: H�� 
5<9]V�
   /����& #C"�U����Ä�@  ���67e%� �2�?�9��  . #-�6 +]�9:      #|»�(& #$�(%5��  j9(3:�

     /�$�%& �̀5��[ ��*� /o��������� #-�A�  .    p$�7t�� +� \����     at(9 ¦K 7e9]� 
\�� +� b +� C�&� l]^ �̀5��[ c�3	 ��=�X.  

         ��C�9]V� �<7!�� +" 7x3�� �q&� ,���K*� ��& f�  ����    ��=9: o /�$�%5��
   �e?O� E[ ��=: ��.         >=� 
tS*� w7!�� ��= �%K7V� v�	 C3" �   � �� �	 7e9]N�C� 

@87V�.      ̀��%e" ��= C<S ����*� /�587V� L�       
&�<V� ��*� Eq� �� ) 
(_� :BF4
¯ �� 

PF6
¯ � s=���& s=���( .  ��-��9V� /�587V� L�  ��=: ��$  �<7!8    �!�]&  � ��  Eq ��&

 ��?��e�8 �"�en      ��?��e�=�� ��K�3�� +� �e2� E[ ��!��  .     
C(�: �hS /o�.� ;CKh8
   �%C5�� �"�e·�5��E   �� +CV�l��S$�      �"�en E�q: 
eY p��� CH2    #C(��&  (& #$�

�%5�� #-�6 f 
	�� +]^ �� ;-� l�]8�#$ .  
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)�,� (��-#+� .##* Sample evaluation   

        C8G9�� p$�7t�� +� \�hS /�$�%5�� $�2� -7�� ��� +� LeA �5��3� �� /�(���5 .
      ̀�C6 ��7� ��=: ��C�9]V� �7!�� +� ��&         +(�� +� �e�� 7-�<� 7S�: �� +=Q� 

 -��.� ��26 .  ��3F�   $�K +8 ,�7!�� v�	�̀         N�(_V� 
�5� 0%" ,/�$�%5�� k!^ L3� >8 
    C�& @�� C<�������   T*� N�%�� +�  .   �����9K� /�$�%& /7S��: ��     �� #C(K�� c7:� 
�3F9 7�� l���        �C�9]� HO:�� /�$��� T�x9��& �	|9P�� 72·� �17� 0%" �̀  ���$C�� 

�72·�   �e8 ��  �i�  ����9�� #7<��� f .�   ̀�C6 p$�7t�� +� \� �     /�$�(59Po� w(5!� �
   
��� ���CV� ���� ���	            
=Y(& �(e?O� ��=: o 4�� /�$�%5�� u<S C�59]: ¤��

a��� .>!� �>� p�  /�$��� E[#C8R�  +" �� >q53 ��-�6��= �=Y\�S �̀8�.  
  

)�,�,�(�/�01 �2�"�  Microscopy 
         ¦K ,�%�%U w?�U- �� ���F 72·� �^ p7�5�� ����� �PG    0%" H7�9�� +=Q 

            �E��(=�� 0%" /�"�� ;7P� ��K�� +� 
qY: CU 4�� �e?OV� E[ /�$�%5��    ��(26 �� 
-��.� .       ¦K E5=9& ��!<9�� �%i�& 72�� 0i�)×40(  ,&�     N�(�e%� C(�6 w(e�, 

p�U #���� $C���./��!P ¶OF +� #$�%5�� ��S ��=9 :  
 
�� ���� .     � �%i� +� 
Å%�� ��=� �!���&  ��!<9�o ̀�C(��& )   �](�� p�

 N�e�9�o� +	$(              �3](K ���8 �b� �� -C^ >=� p-���� ��t�� f /�$�%5�� �� 7x�� ,
  
=Y�� �� 72xV� . �� C�59��/�$�%5     ���<� ��=: 4�� �� �	�Y� ,   �<7!& ;7P�  �g 4��  

P    29���� +=Q o ����%� -�C�  4�� ��  72xm:    ����  ���=��)   +" C{:180
o(.  K +8  �̀$�

  +�-��59�� /�$�%5��  ���]5&    0%"B��� �� �  ̀�C6 #Eqi  �� ,     T��KG& /�$�%& ��=: Æ
    @87V� ©�� s�� +� �%F�e9�     ̀�<&�� ��£ CU +=: Æ  . ��t��� /�587e%� E[   ��9�� 

l�]8*� +� 
<F� 7�3" 0%" +� 7qi� /�$�%5�� �hS ,0.1×0.1×0.1 mm3   �(� �̀$-��

o b e i k a n d l . c o m
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  �6 /����& >!�:C 6G& #     k[$ ,�C�%<9�� 
e�V� #{2��        (���_� ��(= C(U k�.� ��	 ¾� 
/�$�%5�@87� p-�<3" T������ .  

 ������ ���� .& �� 
���9   kx�� ��3: H�� 
Å% /�$�%5��       ��t(�� �����U �3�" f 
      f ���8 �b� o� @!<9]V��� e9�� LU��� .        >"�(&$ /�$�(%& >(	 /���3_9�o� ��=:

  ,©O�*�� ©O�*� >FOF,      0%" #$�x3V� ©O�*� >��C�� N��   $�� c C7��� ,   �(g
     v��� p� f ��5�=V� /�$�%5�� C	�Y:� .       ,©O(�*� >"�(&$ /�$�%& ��3:��   >(FOF

©O�*�,       m: ��C3" @!<9]V� ��t�� ©O�*� >��C� ��      +=� ,;7P� /�	��� |" 7x3
       ��5�=V� /�$�%5�� {�� �� +=Q o  O�� -��V� +�  �$�%&   �<7!�� v�´ ��6{�� 
_� .  +](.

 +� 
UG& �̀�� �$�%5�� �ex�*� v�	 $C<: Ç.��٪��z{A� /�$�%5�� +� .   
 ������ ���� .  ���  ��� #$�%& /����̀ 5!<9]� �̀        ¦(K 72·� ��3� N�K �� $-� ,

    T�9"� #$�%5�� N��9:)�!3:(,   È    ��t�� $-�       ¶C(^ H�� 4�� #7	�x�� ,;7P� #7�
  
890

o.  ��	 ��   	 ���!�o� �          ��= �� >q53� #$�%5�� #-�6 0%" 0%_V� ��?�t�� #$���� 
     #$�%5�� ��{6� L�M NOP Ò��8��=�-�K ¾� �̀�5]� (~1

o
) .  o �̀(��� �!3: o #$�%& p�

   �	-��59�� +=Q� #C�K� ��=: ̀�$�S  .  .� ��C<S ��C   CU #YE      E5(8 >?�]��]S 7_� �� 
 #$�%5�� 
P�C& .�      �!3: o 4�� /�$�%5�� �    0%" ��=: �̀C&�*�@%[ �e��̀ +�    /�$�(%& 

7qi� .      /�$�%& +� ��S- ��S C3"-CK   �3��%� ������ #-�A� , �   �b� �(�     c�(3	 ��(8 
C�&� ���$C� �e?O� #-7�3� /�$�%&.  

  
)�,�,�(3�4���5� �/��6� 7#�� 8�+$�  X-ray photography 

    7[�:�S ��{9	� #$�i �P� ��         �� +(=Q C($o�& 
��]: u7� T�C�9��& ��S�
    NOP \�%" 
���± �µ U- w?�          �E��8 +� /��7�9�� +� �"�en �� lK f ,�<9C�� 

)������(    �|3]�S �� Weissenberg    �� @%!9 CU�̀  l�� ��  .  \�� T�- ���    ��(!"� k9 
     #$�%5�� #-�6 +" ���%��  \�hS   �� +=Q:  ��S�7[�:���� $���� 
e�9]    #CK� -��&� s��G9� 
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��� ������ �� �¥

��%P @�879��   -��.� 
F���  .      ���" ���& f�7[�:���� 7��9�� 
_Q � 0%" M \� & L /����
   /�<%.� >"�&$ ��26 T�C�9��& 9� $�!  ,   @5]& �̀�?{6�      /�(���& 
�]�� ©7�� ��= \�

        ��S�7[�:���� $���� +� �"�en 0%" 
�^ >=� \3" �%��8 .      7C(A� +� \�hS ��	 k[$
&8���   �� 7  7��9��  f�7[�:����  >!�#7x�         +(=Q �(e" ���=�V� ��=5Y%� 
tS� �� 

    +� \�%" 
��  /���=��o� j:�� �e?�U         p� 
��](: +=Q� ,�<%.� >"�&$ -��K ��2J 
      ��U�9V� E[ ;7P� L���� f ¶C1 -��K .       ��-�6 f c�=Y� /�$�%& ¡7" C3" 0%"

 /�<%.� >"�&$ -��.� B��U ��26o ��7S6�: CC$o�5�� ��S�7[�:�S +� ©7�� �%��� .  
  

)�,�,�(9�#! �/ Diffractometry  

        26 0%" X%]: ��8 �	 #$�%5%� >?�23�� $��9Po� ��� -��.� � .     X(%� �� C& o
       72xV� #C�6 ��=: ,��S�8 #C� /���=��o�)    
=Y& ��7�9]� �� ��]�9� E[  C(?��  (

 !�9� �3�:�>    ���]� @�87: #CK� ��%P  .�    t�& �K�]V� ���8 #{26� Le�̀   +(� 
   /�e]�� 
tS�  $���  ����79=�� /�-�C"� ��S�7[�:�S,  3=Q �2t�&� �� \    �� C��É�7 

   #$�%& #-�6&���_ .  : �K�]V� ����8 �� 78�9: �� ��)*� +� \��ae] �̀5��[ &  /�$�(%5
   #-�6 
U�� #{26� +     ¤�� ,�<%.� >"�&$ �       LeA C�59]: CU 4�� /�$�%5�� �  0%" /����&

�K�]� ���8 T�C�9��& w�5!9%� �%&�U ��=: CU �<%.� >"�&$.  
  

)�,�(������ :#�;�  Crystal mounting 

)�,�,�(  ���< �#2�#Standard procedures 
         ,���g� +� �!��� H�7x%� �9&�F ��=: 4�� /�$�%5%���&��7��,   ��(= ��t���  

   !�]& �3���� ��5_: /�5%!9��̀  �%5�� �5_: ,     C�6 wiO& ���G& #$) j3:�$ 
_� � >](8�5 (
  0%"     {:$��8 �� >6�6� ����	�   v$�C&  <�9%� ��=�̀   
P�C& "@<F"    
P�C(& w5!3 

  ¡�K)7z&(  �eU 0%"       ���{�� B��<� ��26 B�$ goniometer.   ��    +� C8G9�� �	 HCg�
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       B�7�� ��	 �� �5]3��& c7�9: o #$�%5�� �� .    �� /�<iO�� -��59�� ��	 ��    �(5_: o 4
  �̀C�6)     wio �� l������ 
_�Evo (   ��5_: �������  ��=: o    ����U )  l](9�O& 
_� 

  c�:�%&Blu-Tak ��   +]�& LÊ ( .          ¦(K �3���� $�C: -��.� B��U #{26� ��& f4000
o 

   #$�%5�� �87. #E!P 
8�Y� �� +�¹� E[ ��5_9�� p-R H��� �<�U- 
=� . (��� ���̀ 
5��3��̀)  6� 
_��� s8E5�� (    t��& ��S�8 �6$C& �̀=�d ��=5      0(%" �(3���� k�"C9� u

   ¸��K �S�]��k�  @<_�� ��S .  ��H���*� �� 4  : =�d ��=�   �̀C6:  ��t�25�  ��!PÄ� 
    ¯��9�o� /�EFG: |"            ae]: �� +=Q �̀C6 ���S$ ��=: 4�� X%: �� lK f ,���%»��

     �� �� �i�P ,{9� �� #$�%5%��    f -|9�    -$�& ��[ +� $��: .    p-���� k�.� /�b /�$�%5%�
   �� >q53: ��%�� ��=� �  �%5�� +� LS$$# .         (��� TC�9(�� �(��S$ �� #Eq(i /�$�%5��̀ 

"&<5!l9"  ,�	�       \%P�C& >6�6� ��� +� ��=9 �w�� ��7q��&  �k�   +�   >6�6� H�i
w�9%:  �3���� \&  .      lK f ,��:�5_�� ��%�� a3QN{9� N�!��    �(%� E�<��    >6�(6{�� H�

��]�� ©��Y�� ��{K f ��6{�� ��e8.  
  ��=V�  u!��� �<7!%� pC�2e9     �3�" ��5_9� �����*� ¹�8Ë:    ò�� �{�� j3:�$ 

�>]8�5    H�� p��� , 6{� a5��̀   w?�U- sÌ NOP ,        �̀.�(i 0(<5 X(�b C�&� 
   ;7P� sÌ #CV N�e�9�O� .  L�   �� 
P�- ���%�� H7�j3:�7 C�9��� T ·�  o 72 $�(59P 

��� ��5i�  ��%q� .  ̧ �_� 
=Y&,      �� �	 HCg� ��= �       @(��A �(��%�� H7(� 

#$�%5��    ��6{�� ��e8 
%<: X��& ,    ��]�� ©��Y�� ��{K f  .    �̀���U /�$�%5�� k�K �5F

	���  �7Y� k�K ��     B�� CK ��   ��8 ���̀$�7� . �� C3"9 �� ��<$�%5    +� 7!P c�3	 #
  �17Y�� 0%" �2U��9��  +� +=��     ���2]& X�b @3� +=eV�  .  c7K���%��  %V� �<iO��  �e<

Ä�  T��   @��J w�9%: �2%�� ¦K   ÍF +�� #$�%5��     ��%�� X7^ f 7e9�� k�    0%"*� �� T��Î� 
 �� LS7�$�%5   �& �17Y�� +� #°��.    a?��i L� )a?�7� (      �<7!�� v�	 ��=: o CU ���S$
�3=¨.        ��5_9� 
C& c�3	 += Æ �b�#$�%& &          ,#$�(%5�� \6� |" �� �S�K N�� 0%" ���%

      ���S$ ��=: �� ���%� C&OS   ��=��� $C<&"���� &9<5!l" U  �e?O� ��=: C . ��<9�� C3" 
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  #$�%5��  C8G:)� (    �!�� #$�%5%� $�� C6� o    L� �̀��� ���%��)     $�� L� ��g�  ��2A 
 -��.� B��U(   ¤�K ,�      ���23V� ��!P*� k�t �� +=Q ��	 � @5]&    /�EFG:  7(�33$ 
Renninger)  � B�=���-C�9 (�  /�EFG: � ,;7P�)� (      +(=Q �3���� ©��:$� �G&  \(%C�:

    ]�� ©��Y�� ��{K 
P�- v$�tK��  �)   +� \����u5        ��	 �� C�& �e�S C� ��    +(=Q o
        #E�U �� �̀C6 �%�� ��=: ���%�� �� @5]& \%�S     #{26*� +� -C" 0%" �̀C6  7�$  ��{K 

Y�� ��]�� ©��68 mm �<%.� +� p�%��� a!]�� ��S (.  
       ��& �hS ,�!�]& ���� +� òC&l�S�76���9]7=��)  /�$�%5��& le92V�(  ��%t� 

      �7�� �&�5�� ��� 0%" �3���� �5_: ��   �K�9�� )   �� f 
U� ��6�©��Y  7!<�� s�3�  ( 0%"
          Xd� ���%& �%�9� #E�U N���G& >6�6� H�i +� -C")s�3�  ¡7(q��  (   0(%" ��

   {:$��8 H����)   l�� 7!<� #-Oi 7_8� .(       f a��� �7!�� v�	 +� ��&��
=Y kU$  
)�,¢(.  

  

)�,�,�(=�0�� �2��> '���	  Air-sensitive crystals 

          T�=Kh& �2UO[� �	 ���]K /�$�%& ��e. �C�%<9�� �<7!�� ��)  @g T�C�9��&
  >]8�5� j3:�$ �� (    ,�7�� �&�5�� 
P�-         ���C(3� ��(6� +(� #-�" �"�3�� ��=:

Lindeman       >z{A� ����� �t��3� 7i�3" +� ��=9 p��� , .   e�K Lt ��	 ���̀ E58 �̀ 
                $C(U �̀(��S$ �&�5�*� $�C6 ��= �� >q53 ��g� ,��]�� ©��Y�� ��{K f ��6� +�

 ̀��%e" ��=��� .          8 f �2���� �g��3: k9 �� +=Q ���].� /�$�%5�� kx�� ��  ���](5
  H�6 ��C3i 
P�C& .           �eU �G& C8G: �t��3� #$�7K �6$- C3" /����& LM ��76� C3"

    � �̀C�6 �S��%� �&�5�*� H7��           L(��� ��(S ��6� +� /�79e�%%� Lt& u<S C6� \�
   o�� #$�%5��   j93 H��   CC� Ce�) 7P� 
=Y&�      �t��3V� #$�7.� �6$- �7� 7x�� ,

  �S�i�V� >% �e�S .( /�$�%5�� ��            T*� N�%�� �� @�� $�§ �� ��9^ CU ���: o 4�� 
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    2�� �&�5�*� 
P�- T�=Kh& 0!q�� .          �(�K�3�� +(� #CC� �� ��U /�$�%5�� ��=: Æ��
 S ,��=���=�V�  \�h       �7�Y�� @�&��*� 
P�C& �2�%e^ C3" ¯7.� >P�: @� .  /�$�%5�� L�

     ,@�V� C<�� �%&�<��� �Yg� � C£    (�%9� �(�3<: �       l%q9Y(V� �!(���& ��C�9](� �
    #C��� ��=: CU l:�|�� ��S�76���9]7=& .      �%[� �7�Y�� �&�5�Ä� w%qV� H7!�� 7]8�

       Ï>]8�5� j3:�7& >%P�C�� �2�!� +� ��*� /�79e�%V� ��& Ð��%�     ��t& L� ,�̀_CK 
      � ¡�K f T*� �g�%� L� /�$�%&�          +(� °�(9�V� H7(!�� 7tK�� #C�6 #$�%& N{"

   N�%�� a!� NOP �&�5�*� .         >q53 �7�Y�� �&�5�*� 
�S +=� ,@$C9�� ��& �PG: CU
              �� #$�%5�� w�9%: H�� }�&�5�*� 
P�C& T*� N�%�� +� �̀t�& �<S7& #$�%5�� @�] ��

lS7!�� +� �2UO[� �z3�K +=Q� �&�5�*� @���6 CK�.  
  

  
�����   ��	 )
,".(� #�$�� %&' *+-/�0	12-�� ) 3 (4$+!' 4+5�56 47+� 829 ): (   4;7+� 8;29"  8;29

=->?�) "@ (           �5�56 A1B C� 0��9 D�1>E' 4�=�� FG 01!�� 47+� 829)H (    4;'1-�3 �;I�H
4�&J.  
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_� -��� �2��%q9& �29�Ñ +=Q /�$�%5�� +� CC"«��$�) �O�( 7�x��  ��7[ , 
   �� w�U$j3:�$ >]8�5�  . T�- ���    �Ñ a3Q ��%q9�� ��        ,#$�(%5�� L� 
"��9 o� ��S�8 �

      ̀�!�]& ÒK ��= �� +=Q ��	 �hS Ò�S�   g� ����]. ò����       ��C(3" \(<�5!: +=Q p��� 
 ̀O��9]� �3���� C|: ��= . �� GY3 �� +=Q L���� ��	 @5]&S�7�� ��= $�� Eq:�̀ 

  ����7"      �6$- ��- ¶C1 �� .� �� #$�7�!� �     �m C|9�� �� @5]& �¶C    E([ �6$-
#$�%5�� 
P�- >=���=�V� C2A� +� ��U�9�.  

ae]             N��(39� �(�q%� ��7� �7� T�C�9��& �t��3� #$�7K �6$- C3" ��26 
  %� ���]K /�$�%&2��� .   ��	 
eYN�<9��  ��5_:� ��S ,      
��P �{� �� �^ #$�%5�� 

@��3� .  Ó�= C|9�� C3"  Ô��Y[ �{�� �      �(%5�� N�K ��79PO� 
&�U E[     �� +(=Q� #$
    � �<io #-�e8 �̀t� 
e�%�w   �:�5_& ���%��& #$�%5�� �.       T��<: �� L�!9]: o 4�� /�$�%5%� 

         L� C�9: �� ��3<9%� +=Q �S7q�� #$�7K �6$-      ,�t��3� #$�7K �6$- C3" N��39��� #-�"
   
eY ��� $��: $�7� -$�&    l6�793�� ��[ +�    72·� ��3� |"  .      k9( /�({�� +� CC"

���g�e�9,   �$�%SE& /�{� +=�    EF� ¸�&perfluoropolyether    (���e»� #{(���   TC("� 
/�5�V� L� ��{9�o�. +�	 p- NC$ �� Riedel de Haen RS 3000  �(U�: CU ��9eV� 
    
C5�� +=� ,\6�9��(PFO-XR75)     =�o L�3�: +� �̀K�9� ��= ]  79Lancaster   k[7��(& 

     �� �6$C��& Ò��P s�� \�� +���S�=.       ��?�(� ,�%C& �<7� ��  C(3"  f�76���9](78 
       ��=: 4�� �̀C6 ���S7�� /�$�%5%� �e?O� ��=:� ,l:�|��       �(2��<9�� k9 >=� �̀C6 �Y	 

    @�V� ���Y�� >	 ���%�� 0%".   ���Y��      E	�V� 
_� ���� +� #Eqi�� ��   #E #C(�K� 
  +�  ��3� �e"�� H���� :     ��Y[ f #$�%5�� 
e^ >=� 
e�9]       p�(�� �{�� �� @�V� +� 

 -��.� ��26 0%" �̀�7� vC|: k9 #$�%5�� �5_9�[4].  
       B�$ 
i� >	 #EP*� #�!»� ��=:    �<%�%� ���{�� B��<�     -�(�.� ��26 +� 

   #$�%5�� �z���7�&      #$�-� C3" �	{87� c7�9 o ¤�� �̀    �  .    ��:7�Y�� �� ¡79�: o
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��95���9V�   7V� 
_� 72�e%�  ><�<.� {8 .     �$�7=: �<7� �	 {87e9�� u5� �� .  �(<7!��
9����    #{26* ����_� ��  +E���Eulerian �<%�V�  .ò��:   L�    C3" 0

o      #$�(%5�� �� C(8G: 
f �̀57<: #{87e9� X � Y C3" $�59Po�&  = 0

o
, 90

o
, 180

o
, 270

o,  ©�(�:$o� �5_ È Z 
@7<9��& .�̀���F :    C3" #$�%5�� C	�� 0

o   � 180
o     C3" X�b C�& 90

o   � 270
o .   p� C(3"

           ���{& C	�Y� �	 �e8 \]�� �	 Õ��A� Eq9�� ��= L���180o     f �̀C(��&  . ̀�(_��F :
    C3" #$�%5�� C	�� -90

o   � +90
o .  ��=:Z          0(%" \](�� �	 Eq9�� ��8 �b� ����i 

l5��A� .�̀�&�$ :  C3" 0
o �     C(3" #$�(%5�� $�59P� C"  0

o  ,90
o    ,180

o  ,270
o .  $7(8

  ��&�7��� �_��_�� l:�!»�    k?O: ��7K� k9 ¦K  .    �<7!�� @%!9: H���<&�]�� ��� �  �(�
/���C3g��%9� ��26  .    -�(�.� ��(26 0%" N�_V� 
�5� 0%"Enraf-Nonius CAD4 ,

 |9yX � Y C3" k = -60
o

 � Z C3" k = ±135
o.   
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Some references on crystal growth and handling  
H. E. Buckley, Crystal Growth, Wiley, London, 1951. 
Very detailed, good for background, and a source of alternative ideas for growing 

crystals. 
Strangely, there is almost no mention of sublimation. 
P. M. Dryburgh, B. Cockayne and K. G. Barraclough (eds). Advanced Crystal 

Growth, Prentice Hall International (UK) Ltd, 1987. 
P. G. Jones, Crystal growing, Chem. Br., 1981, 222. 
This article also covers aspects of crystal evaluation and is highly  recommended. 
T. Köttke and D. Stalke, J. Appl. Cryst., 1993, 26, 615. 
The classic paper on the use of oil films for handling sensitive crystals. Excellent on 

practical aspects. 
Look at the literature on related compounds. At the very least, the authors should 
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have identified the solvent they used and the temperature at which crystals 
were grown. 
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Crystal growing hints and tips on the Web 
http://laue.chem.ncsu.edu/web/GrowXtal.html 
http://www.cryst.chem.uu.nl/lutz/growing/gel.html 
http://www.cryst.chem.uu.nl/lutz/growing/reading.html 
http://www.cryst.chem.uu.nl/growing.html 
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J/��K Exercises  

)�,� (           +� N�*� -�e��� f @87� 
=� ,�5��3� /�5�� 79P���  
=Y   k(U$)�,¥( ,
5�� Ö�_�� -�e��� +� 79P��̀ ,�����&�b XC� ��= �� 
tS*� +�#C�6 .  

)�,� (  /�$�%& ��S .          �(i���V� /�$�(%5�� ��& c�%]� �i� ����9�� �%_�*� f
  ×�!<9�� 72n �!���& .            C(C�9� �5��3� ��=: /�$�%5�� �� �� �e�S -CK ���K 
8 f

���K 
8 f X&�5�� �̀�!�� ,@�87:: 

) �(       p�9^ o p�t" @87� +� �3�"         o l6�7(93�� +(� 
<F� 7i�3" 0%" 
+� |8� /�$�%& 72x: 20× 30 × 60µm.  

) � (    9� /��5!U L�<���    �t" @87� +� /�$�%& ,�p±   e9�� 
x ÖC�� �̀  C3" 
���	��� +" 7x3�� �q& ���{�� 
8. 

) �(     /��5!U L�  ����<9�    �t" @87� +� /�$�%& ,p±   ÖC�� �    �(�3 7(P
 C3" ��t�� 
8 ���{��)�O��� 0%" -�Ì� Ci$ k9 o p�.( 

) -(     /��5!U L�����<9�    /�$�%5�� X%:     72x: ��t" o #-�� +� 26�� �̀  ��&7� 
        72x: 4�� X%: �e3�& ,���{�� 
8 C3" �e9�� 0<5: 	�6� �̀ �%�!9]�    -�(Ì� 72x: �̀   
(8 

90
o. 

) v(       -�Ì� 72x: ;7P� �3�" +� /�$�%&�̀   
8 90
o      f �e9�� 
x: /�$�%& L� ,

 ��$�- 
86
o. 

) �(            ,/���=� L&$� +� ��=9: ��� �C5: #$�%& �� k[$�  -�Ì� �2%8 72x:�̀  C3" 
 ,��%9� ���� \�� Âo�-�K -�Ì�� ��=¾�K 
8 f ���.  
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