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ABSTRACT

Ethanolamines being manufactured through a liquid phase reaction of ethylene oxide and
289% ammonia water, the effects of reaction temperature, feed mole ratio (defined as the
ratio of ammonia to ethlene oxide), water concentration, and the amines in the feed on the
distribution of each ethanolamine product (mono-, di-, and triethanolamine) were investiga-
ted with batch and continuous tubular reactor systems.

Material balances indicate that the product distribution does not depend on the absolute values
of rate constants but on the ratios among them. Temperature has negligible effect on the
product distribution over the range of temperatures between 50°C and 90°C. The feed ratio
is a predominant factor to product distribution, such that as the ammonia ratio increases, the
fraction of monoethanolamine increases and that of triethanolamine decreases, while that of
diethanolamine increases slightly and then decreases, Water in the reaction mixture plays a
role of catalyst and as water concentration increases, the formation of monoethanolamine is
promoted. Mono-and diethanolamine may be added or recycled into feed in order to control the
product distribution. However there are limitations in their ammounts for a given feed mole
ratio and the product distribution can be estimated reasonably well by using the ratios among
the rate constants as obtained when the feed does not contain ethanolamines.
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C1 : Nitrogen Cylinder
CV : Check Valve

CW : Cooling Water

E1 : Tubular Reactor
E2 : Evaporator

E3 : Condenser

E4 : Ammonia Scrubber
E5 : Chiller

F : Flowmeter

H1 : Heater

R R R

2
N

P: Pump

PG : Pressure Guage

RV : Reducing Valve

V : Valve

TC : Thermocouple

T1 : Ammonia Storage Tank
T2 : EO Storage Tank

T3 : Ethanolamine Tank

T4 : Ammonia Tank

T5: Distilled Water Tank

Fig. 1. Schematic Diagram of Continuous Reaction Apparatus
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Fig. 2. Product Distribution vs. Temperature
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Fig. 3. Ratios K; and Ks vs. Water Concentration
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