process g ethylene oxide (called EO hereinafter) by direct

oxi dati o ylene and to a processlaccording to which |0.glycol is

pr oduced f r ofEO by hydrolysis, pressure dehydration, vacuum dehydration
and subsequent distillation. Current ly, EOis prepar ed i

di rect oxidation of ethylene with air or oxygen in the pmmﬂ mmm | ver
catal ysts. The reaction is highly exotherm c 15 (overall heat pr.oduction
from 225 to 400 kJ per nole of ethylene); therefore, to dissipate the
excess heat of reaction, conventionally tube-in-shell reactors are

enpl oyed, the reaction nixt Kreparating of pthylepesdidetyough t he tubes and a
boilingdiquid, for examiﬂc?ohﬂﬁﬁéﬁﬂffetﬁ&leh@%ﬂn'leorB?fg%ﬂt|y frequently
water, being circulated as heat carrier between the tubes. The present
invention relates to processes 2 0 according to which water is used as heat
carrier. Processes of this type are described, for exanple, in Ul manns
Encycl opedi a of, Industrial Chemstry, Fifth edi t | on, Vol. A 10, pac();es
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in the knomdelprldmmssmdgdneqlwlntghsbblthmded via a valve to the pressure of a

steamgrid. In the 3 0 course of this, the energy content of the water
vapor from the expansion is not utilized. A si nificantgéroportlon of

et hyl ene oxCuwentEOEQfs prpard indunsiriedly hoditest Poifation phethilene thyair of t her
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in pure form g{lle deh%gﬁatlon i S g Bera perfornmed in a cascade of
pr essurid- st AGQEHR O WD Yaigr i3usgd 25 Beat ?ﬁ‘ybressure For reasons of thermal
integration, generally only the bottons reboiler of the first pressure
tower is heﬁl %stg\g BP ﬂ‘Ilg ?fﬂ% Ak %@E@nb%hl fgr%xﬁglﬁfe in Ullmanns Encyclopedia of
Industrial Chemistry, Fifth edition, Vol. A 10, pages 117ff. According to this,
ethylene and oxygen are charged into a circulating gas stream which, in addition to

et hyl ene M ‘&\3 oxygen 2 4 MAR 2003 The invention rel ates to a

25  the reactants, comprises inert gases and the byproduct of total oxidation of
ethylene, carbon dioxide.

The water vapor produced in the direct oxidation of ethylene is, in the known
process, generally expanded via a valve to the pressure of a steam grid. In the

30 course of this, the energy content of the water vapor from the expansion is not
utilized.

A significant proportion of ethylene oxide (EO) of the worldwide production is
increasingly further processed to monoethylene glycol. To improve the selectivity
35  of the EO hydrolysis, the hydrolysis reactor is operated with a high water excess
(weight ratio of water : EO to 15:1). As a result, the proportion of higher glycols,
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dehydr at i onFdrdhensoin thherdsemtgirogess ds priecidkemngrbatkmpesstevsteanpfurbine camscade.

35  be used.
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. By. means of an appropriate design of the glycol pressure dehydr at?-&*nMAR 2003
+ stages, the steamrate required for the pressure dehydration can be
.approximated to the steam3 5 rate generated in the direct oxidation of
ethyl ene. This significantly reduces the external consunption of
hi gh-pressure steamin the time average. 2 4 MAR 2003 -4 The pressure

dehydr at i orgtbAMirbfes labCgdret3ly sPefidt WahdeRANATRE upBer @f@{anpéoﬁdlilforﬁascade i's
heated vi a a botto reboi |l er,”and rﬁ.lhe condensate is recycled t e EO
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by a high degree of thermal integration. The towers in the glycol process
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Dependi ng on the efficiency of the turbine T, the drive power is

appr oxi mat ey, i\}%\/ 0 Tﬁfe @rfé ﬁva@l@bfentﬁehﬁ%irﬂ rt%bgh%ﬁsgensgﬁﬁ'e%&c é he wet

steamarea |n a separa e 2 an urated
steam 3 ar eW@réspmr @@@unesrﬁép@aﬁldémr&@@szaunm;{mrtswp%@uwléﬂn&wasqrbam drum D.

The sabyr at @ghpréRas (forl gasdoRS pfRedshite i) Bfr 3ndor BBRI deBbraforef the | St
stage of the glycol pressure dehydration. In the event of an inadequate

rate, the saturated steam 3 is supplenented with grid steam 4. The 2 4
MAR 2003 - sWater vapor fed to the steam turbine(s) generally has a pressure from 25 to 70 bar,

preferably from 30 to 65 bar.

25 In a particularly preferred process variant, the water vapor arising in the direct
oxidation of ethylene in a process for producing monoethylene glycol from
ethylene oxide by hydrolysis, pressure dehydration, vacuum dehydration and
subsequent distillation is expanded via the steam turbine(s) to the pressure of the
bottoms reboiler of the pressure dehydration tower or of the bottoms reboiler of the

30 first pressure dehydration tower of a cascade and the exhaust steam of the steam
turbine(s) is used for heating the pressure dehydration tower or the first pressure
dehydration tower of the cascade.

By means of an appropriate design of the glycol pressure dehydration stages, the
steam rate required for the pressure dehydration can be approximated to the steam

35 rate generated in the direct oxidation of ethylene. This significantly reduces the
external consumption of high-pressure steam in the time average.



‘condensate 6 flowng out fromthe bottons reboiler Sis |ikew se pln‘tpMAR 2003
" back*to the steamdrum D. Figure 2 shows a second exanple. Here, the
expansion is carried out to a 5 backpressure of 5 bar absolute (for stream
data see Table 2). By neans of the stedm turbine T, one or nore worKki ng
machi nes M (process punps, conpressors) can be driven at a power of
appr oxi mat ellie 2ressiidéd/ deHydrasiah uvoer dr the dinsti redsark tehydtdtonnosier pdrthet o t he

poctom, Dol 3thed SNSRI Ay PR SR R Lo

expansi on i scacton ftegk.out to a backpressure of 17 bar absolute (for stream
data see Table 3). The steamturbine T drives a generator G for electricity
generation %gg. 400 V) at a power of approximately 3.8 MN The saturated
steam 3 § s fefording troderthesrambpidiments.glg ¢xpaosioh &g ttheystegmi Gurbing6) (ist r eam
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exanpl e shown, usin h njectors, the bottor,111 of a tower I s heated and

at the sanmeMSHECHH q%ISI nsglorsolioms 5R0ileTSc ool ed by generati ng
reduced pressure in a downstreamvessel B (evaporative cooling). The
condensat e g Lol hObicidS: h il iRu8l WETRMR Slorgl cAABREE of 1t 2N
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420491Bgg g: gaseous |: liquid 2 4 MAR 2003

15 The economically and energetically most favorable solution depends on the site
boundary conditions, in particular the level of the steam grids and the energy costs.

The invention is described below in more detail with reference to a drawing and
examples.

20
The stream data in the examples below apply to the average of an operating period
of the catalyst in the EO reaction.

Figure 1 shows diagrammatically an example of the multiple utilization of steam
25  from the EO reaction in a backpressure steam turbine with attached generator and
expansion to the backpressure of the bottoms reboiler of the 1% stage of the glycol
pressure dehydration. The stream data are listed in Table 1.
The saturated steam 1 taken off from the steam drum D of the EO reactor is
expanded in a backpressure steam turbine T to a pressure of 21 bar absolute. The
30 turbine T drives a generator G for electricity generation (e.g. 400 V). Depending
on the efficiency of the turbine T, the drive power is approximately 2 MW. The
expansion in the turbine T takes place in the wet steam area, for which reason in a
separator A condensate 2 and saturated steam 3 are separated. The condensate 2 is
pumped back to the steam drum D. The saturated steam 3 is fed to the bottoms
35 reboiler S of the 1% stage of the glycol pressure dehydration. In the event of an
inadequate rate, the saturated steam 3 is supplemented with grid steam 4. The
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" ethytene with air or oxygen using water as heat carrier to dissipate the

heat of reaction, with water 1 o vapor with continuously over the operating
time increasing pr essure being forniedl-which is then expanded, which
conprises carrying out the expansion of the water vapor in one or nore
backpr essur gonde®ae 6 BoWinesit flom Zhe BotPhBCRBGIIRS 18llikieWid gumpeddatk 1o Wherein
the steamt rb'g&@) ngrives (drive) one 15 or nore working machines M in
particul ar %@8 "W@rips and conpressors, and/or one or nore generators G
3. A process as clained in claim1 or 2, wherein water vapor fed to the

st eam t ur bi ges has. a pressure from25 tq 70 bar., preferably from30 to
5 bar . 20 hEuke % SASE oLLRBRY Ganbfl Hete! e Sreifiion Hor R4S QL dpafing 1t o
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pressure de{l#ldr aél on towef Ef a ca'ﬁcade, aﬂ&év\her ei n the exhaust steam of

the steam t{FBRgEsiam 4 is dizcharsedio the stepmgr pressure dehydration tower or

the finst pressure dehydration tower of the cascade. 30 5. A process as

| ai med i | ai M5, L inth ion i ed out vi
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o o] Car o] LA B vessel B (eyaporativg copline), The condenspig is fed in pig easg 19 o, 1 0o,
u& ()- #z10%s proceys¥atef Wooe ug ()-g & 10%A 1A 1& ()-g f910%u& () - ncrwxe! f &
"10%uugp()-s0y!10% & ()- ! y!'10%u& ()- 'y!10%u& ()-

I~ 110%Iu& ’f‘;l;lé !1~! 10%uu& () --?1;
Stream No. | 1 2 3 4 5 6
Total stream t/h 52.3 2.6 49.7 9.3 59 59
Pressure bar,, 53 21 21 41 21 21
Temperature °C 268 215 215 400 242 215
g l g g g 1

g: gaseous l: liquid
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g L g g g l
g: gaseous [ liquid

5 Table3

Stream No. 1 1 2 3 4 5 6
Total stream t/h 83.7 4.8 78.9 63.4 15.5
Pressure bar,s 53 17 17 17 17
Temperature °C 268 204 204 204 204

g 1 g g 4

g: gaseous I: liquid
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