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Benzene Cyclohexane

Flixborough -
(original plant)

(g) Via cyclohexane
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(b) Via phenol
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(b) Proposed route avoiding the use of phosgene
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ATTENUATED
Storage and Transport
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Centerline Ammonia
Concentration, mole ppm

Centerline Ammonia
Concentration, mole ppm

20,000

10,000

(a) - Release Scenario:
10-min release of
storage tank contents

Anhydrous
Ammonia

28%
Aqueous
Ammonia

0
0 y - 5
Distance, Miles
20,000
(b) - Release Scenario:
2-in.transfer pipe failure
10,000- Anhydrous
Ammonia
28%
Agqueous
mmonia
0

0 Distance, Miles 1



LIMITATION OF EFFECTS
by Changing Design

Normal gaskets = Spiral wounded gaskets
Reverse buckling disc =Normal rapture disc
The smaller diked area for a leak.

Bach reactor =Tublar Reactor

The smaller tubes and valves



LIMITATION OF EFFECTS
by Changing Reaction Conditions

Different Vessels for Different Stages

Changing the Order of Operations

Changing Temperature, Concentration, or others
Limiting the Level of the Energy Available



ELIMINATION OF HAZARDS

» Elimination of Hazardous Equipment

* Elimination of Hazardous Operations
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