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Process classification

Physical process Chemical process



Operating conditions

temperature

pressure

Surface area, purity, concentration

catalyst

Equilibrium rate



Process types

Batch Process Contentious Process



Unit operations

Chemical unit operation

Oxidation 

hydrogenation

calcinations

fermentation

polymerization

carbonization

Physical unit operation

distillation

evaporations

drying

filtration

extraction

crystallization



Flow chart (process structure)

M1 ph1 R ph2 M1

Feed

product





Industrial stoichiometry

Mass Balance Energy Balance



control



R&D  (Research and Development)



Sulfuric acid



Raw materials

sulfur Sulfide 
ore

Coal, NG 
,fuel gas

Waste 
H2SO4 MgSO4 CaSO4

H2S SO2



Raw materials (cont.)
Homogenous Catalysis 

Chamber Tower  
60-80%H2SO4

Fertilizer industry :

Coke oven

Superphosphate 
industry

Heterogeneous catalysis
Contact Process

100% and Stronger acid

Chemical Industry

Organic dye stuffs

intermediates

explosive

Petroleum refining

Synthetic fibers



Mining and manufacture of 
Sulfur



Frasch process



• Water must withdrawn 
from the formation at 
approximate  the same 
rate as it is injected to 
prevent a buildup of 
pressure to the point 
where further injection 
would be impossible .







Clause Process

• Sulfur from fuel gases:
• H2S gas from 

purification of sour NG , 
coke oven gas, and 
petroleum refinery gas. 
H2S gas convert to S by 
Clause process

• Conversion 98-99.5% to 
prevent air pollution







Sulfuric acid





Chamber process
(nitrous or tower process)



• Use NOX as catalyst
• There are three essential stages:

– Purification & cooling of roast gases in Glover 
tower with concentration & denitrification of the 
65% chamber acid.

– Oxidation of SO2 in the lead chambers.
– Recovery of the nitrous gases in the Gaylussac

tower.













































AMMONIA  NH3
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CuO,ZnO
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FeO/Cr2O3


























	Chemical Process Industries  lec 1
	Chemical Process Industries
	Slide Number 2
	Process classification
	Operating conditions
	Process types
	Unit operations
	Flow chart (process structure)
	Slide Number 8
	Industrial stoichiometry
	control
	R&D  (Research and Development)
	Sulfuric acid
	Raw materials
	Raw materials (cont.)
	Mining and manufacture of Sulfur
	Frasch process
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Clause Process
	Slide Number 21
	Slide Number 22
	Sulfuric acid
	Slide Number 24
	Chamber process�(nitrous or tower process)
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46

	ammonia lec 2
	Slide Number 1
	AMMONIA  NH3
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22




