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Figure 0 Polyurethanes 
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100 - 130 °C  
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Benzene 
Aniline Nitrobenzene 
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Flow chart for aniline production:  Complete the labelling of the aniline flow chart 
by using the labels below; 
 
 
Aniline Catalyst =        (not shown) Hydrogen 
Stirrer Hydrogen bubbles To customers 
Sensors Data Liquid 
Water storage Recycled 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
       
 
   
 
 
 
 
 
 

Structure Function 
Sensors  
Input valve  
Sparging ring  
Stirrer  
Boiler feed water  
Low pressure steam  
 

 

______
___ 

nitrobenzene ________ vapour 
cooled 

liquid aniline to 
_______ tanks 

____________ 

REACTOR 

low pressure steam 

sold to 
SEMB
CORP 

used 
on NB 
plant 

_______ 
on aniline 

plant 

sparging ring to 
mix gas with ____ 

boiler feed ______ 

 

__________ to detect 
temperature, pressure 

etc. 

Data to control room for 
monitoring. 

__________ 

  
_______________
___   
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Nitrobenzene production - flow chart:  Complete the labelling of the NB flow 
chart by using the labels below; 
 
 
Product  = nitrobenzene Catalyst  benzene 
Steam temperature storage 
Water Drain recycled 
impurities Heat Distillation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Structure  Function   Question Answer  
Sulphuric acid   Temperature of  reactor               =             
Steam from ring main   Mass of nitrobenzene in 2 hrs      =  
Water jacket   Mass of catalyst used in 0.5 hrs   =  
   Recycled material                         =  
 
 

_______ 
+ 

HNO3 
 

with  
 

H2SO4 
_______ 
 
at 100°C  

 
 floats on 
 
acid H2SO4  at 130°C  

*SAFE = sulphuric acid flash evaporator 

______ + 
impurities 

cooled 
by ____ 
jacket 

liquid 
water 

+  
________ 

steam from 
ring main to 
control ____ 

waste 
water to 
----------- 

50 tonnes / hr  
nitrobenzene 

@ 130°C  

____ used to warm 
benzene 

nitrobenzene 
_______ tank 

spent H2SO4  
400 tonnes /hr

________ 
 

SAFE* 
 

under 
vacuum 

strong acid 
catalyst _______ 



����������	
�	�
���
� 	 ��	��
������	��	�
�

� 	
 

	
	


��


�
�
�������������������� 	��������	���	�!	
�	 �!	�����	"

#	$������������$%$

  

&J

 ���#
����<�-
���
��
	
/3����#
����
�
)�$�
���	

�"����	'���	����
"��3���	�
	
��
$�
�	'����	��$	�������%		
	
	
	
	
	
	

�) �	 5	 ��
#��	 5	) � F	
	

	
� 	

					
	

	
	
																																																			 																		
�
/� )
'	$
��	���	��
#��	
�������	����
�	��
$�
��
�	
�	� ������7	

	
	

�� )
'	����	$
	
���
����	'���	���	�������	�
	"�7	
	

5� )
'	��	�����	��
$�
�$	��	����	��

���7	
	

6� 8���	����	
�	'����	��	��
$�
�$	$�����	�������	��
$� 
��
�	��$	'���	�������	�
	��7	
	

�
��
���������<�4���	���
	���""����
���	
#��
��	�
	�� ����  
&	 )
'	��	.+	���$	�
	��#�	���	

�����	����
����7		

	
	

� 	 8����	$
	���	��'	���������	

��	��
�7	
	 	

<	 8���	����	
�	-
"	$
	$��������	��
���	$
	��	)������� 7	
	
	

! 	 .�	'���	'���	$
	�
�	����#	����	���	

�����	��	����� ���"��7	
	
	
	

 
 

�



����������	
�	�
���
� 	 ��	��
������	��	�
�

� 	
 

	
	


��


�
�
�������������������� 	��������	���	�!	
�	 �!	�����	"

#	$������������$%$

  

&0

-��	������
�������	���
#
����  
1 Would you consider a career in the chemical industry? ( Give your reasons ) 

 
 

 
 
 

2 What type of job in the process industry would appeal to you? 
 
 
 

 
Complete  the flow chart below to illustrate the processes involved in the production of a 
bulk chemical  such as aniline. 
 

nitrobenzene hydrogen nickel aniline 

water 50 tonnes / hour cold water jacket steam 

 
 Conditions to promote reaction 

 
 
 
 

 

Raw materials 
 

 Catalyst 
 
 
 
 

 
Recycled materials 

 
 Waste products 

 
 
 
 
 

 Product 
 
 
 
 

 

 Customer  
 
 

 Use  
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1 Would you consider a career in the chemical industry? ( Give your reasons ) 

 
 

 
2 What type of job in the process industry would appeal to you? 

 
 
 
 

 
 

 

 

  


