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Ethylene glycol has become one of the world’s important
industrial chemicals.
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This compound is produced from the hydration of EO which
may produce in addition to monoethylene glycol, diethylene
glycols and triethylene glycols.
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Since EtO is very reactive and hazardous to handle and ship

most of ethylene glycols plants are located within pipelining
distances.
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Chemistry Process:




The chemistry of hydration is quite simple, it consist of
reaction of EtO with water to form monoethylene glycols
(MEG) followed by undesired reaction of additional oxide
with the monoethylene glycols to form the heavy glycols
{Diethylene glycol (DEG) and triethylene glycol (TEG)}.
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The reactions as follows:

The most important variable affecting the glycols distribution
Is the water/EtO ratio.
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In commercial plants, the production of DEG and TEG can be

reduced by using large amount of excess water.
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However the ratio H,O : EO (20 : 1) the heavier glycols will

comprise less than 10 weight percent of the total glycol
produced .
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The rate of hydration reaction is dependent on the temperature
and catalysed by acids.
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The glycol distribution from the reactor is essentially
unaffected by changes in pressure and temperature over the
ranges (1- 30 bars, 190 -200°C).
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In addition at neutral or acidic conditions distribution is
unchanged.
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While at basic catalysts (i.e. high PH) the higher glycols
production will increase.
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Using acids catalysts permits the hydration reaction to

proceeds as lower temperature and pressures than those

required for uncatalyzed conditions.
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The Chemical Reactions
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Process description: 4o lal) Llant] iag

Flow diagram for halcon SD ethylene glycols plant.

The flow diagram of EtO process based on the hydration of
EtO. Fig (1)
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The feeds of both refined EtO and pure H,O are mixed with a

cold recycle water in a feed tank to produce a diluents oxide —
water solution containing 8 to 12 weight percent EO.
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The solution is pumped through preheaters (hot recycle water
and steam) into an adiabatic reactor where the EO is hydrated



to produce monoethylene glycols and small amount of di and
tri ethylene glycols.
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When MEG is the preferred product the use of a large amount
of excess water reduces the formation of heavier glycols.
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The glycol reactor is designed to provide sufficient time to
react all the EtO. The reactor pressure is controlled at a level
that avoids vaporization of EtO from the aqueous solution,
and will depend on the initial concentration of the oxide and
the reaction temperature.
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However, published information shows that commercial
reactors operating at temperature of 190 -200°C will be at
pressures of 14- 22 bar.
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The glycol- water mixture from the reactor is feed to the first
evaporator which work at a medium —pressure level and is re-
boiled using high — pressure steam.
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The following evaporator operates at lower pressure with final
stage at low pressure or even under vacuum.

()5S 35 Gl e JB) Jariza Cind Jary (SN 2 seadl) SN Al
AR ezl

The evaporated water is recovered as an over head condensate
Is recycled back to the glycol reaction feed tank after heat
exchange with cold reactor feed.
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The concentrated crude glycol solution leaving the final
evaporation is stripped of its remaining water and light
impurities in the light —ends column.
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CH30H + HNO3 --------enmme- CH3NO2
CH3NO2 + CO --emmmemmmeev CH300C—COOCH3
CH300C—COOCH3 + 4H2 -------- HOCH2—CH20H + CH30H
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The scheme for glycol purification process is shown below.

The crude glycols from glycol dehydration are sent to the
MEG purification column where MEG is taken off as a side
stream where the top product is recycled.
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Residues from the bottoms of the MEG column are feed to the
DEG column, where the DEG product is taken overhead. The
DEG column bottoms are feed to the DEG recycle column
and the remaining DEG is taken overhead and recycled to the
DEG purification column.
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Residues from the bottoms of DEG recycle column are feed to

the TEG purification column where TEG product is taken
over head.
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The TEG column bottoms containing tetra ethylene glycols
and heavier glycols are sent to waste disposal.

clilie S8 e ot AL Y KOS (e 058 Al

Cooled MEG, DEG and TEG products are sent to rundown
tanks and from there pumped to final storage.
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OMEGA PROCESS FLOW

Conventional EG process

Ethylene oxide] 1=

Glycol Reaction
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Catalyst recycle

GoodChemistry™ ECReactor EG Reactor Glycol Purification

for Tomorrow

Glycol Concentration Glycol Purification ﬂ

OMEGA process chemistry
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