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C2HsOH (DEnable to process hydrous and anhydrous ethanol

Ethanol Dehydration C2HsOH = C2Ha+ C2HsOC2Hs +H20 + Heavier olefin, paraffine

l — 2Achieve 98% ethylene yield from ethanol

Ethylene oligomerization

‘ — C2Ha = C4HS8, C6H12 = C8H16, C9~C16, C18 *
Butene oligomerization

1 - (3Achieve 90% and more jet yield from ethylene
Olefin hydrogenation C4H8, C6H12, C8H16 -+ - - +H2 = (C4H10,C6H14,C8H18 -

!

Distillation BEEEADOEENKESLEE3 DD BEEZHEIT. BAFRZXRITEH
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C2HsOH (DEnable to process hydrous and anhydrous ethanol
Ethanol Dehydration C2HsOH = C2Ha+ C2HsOC2Hs +H20 + Heavier olefin, paraffine
l = (2Achieve 98% ethylene yield from ethanol
Ethylene oligomerization
‘ — C2Ha = C4HS8, C6H12 = C8H16, C9~C16, C18 *
Butene oligomerization
1 - (3Achieve 90% and more jet yield from ethylene
Olefin hydrogenation C4H8, C6H12, C8H16 -+ - - +H2 = (C4H10,C6H14,C8H18 -
Distillation
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FEYOR (BEFED. QREE)
EMLJ:%%HEQ@’I’#&Q EESJ:U %ﬂ(té‘?kd);&b\ﬁténﬁﬁﬂ

-\ ATH ) —ILODRE -

Eih E (#&7K) E(&K)
BIEIEE B
HEEETFIL pg./ ml 15 40 110 <3 120 91
F7Er7ILTER pg./ ml 19 27 290 <3 53 29
AR/ =)L pg./ ml 19 58 91 <3 46 16
1=Jan/—)L pg./ ml 90 480 770 <3 360 290
2—-Jas/—v pg/ ml <2.5 <2.5 <3 <3 <2.5 <2.5
1=J%/—)L pg/ ml <2.5 <2.5 21 <3 17.0 <2.5
2—J%/—L pg./ ml <25 <25 <3 <3 <25 <25
2—AFIL—1—=TA/R/—)L pg./ ml 23 110 300 <3 160 42
2—AFIL—1—TH/—)L pg./ ml <2.5 <2.5 6 <3 34 16
B—AFI—1—=TE/—)L pg/ ml <2.5 <2.5 <3 <3 44 24
2IWLT75—IL pg/ ml <2.5 9.0 <3 <3 16 13
5—ERAFIAFILIILIZ—IL pg/ ml <2.5 <2.5 <3 <3 <2.5 <2.5
RURXT7ILTER ug./ mi <25 <2.5 <3 <3 <2.5 <2.5
TtE—IL pg./ ml 9.8 370 140 <3 38 32
£S H Eppm <1 1 <1 <1 3.7 47
i meg/L 1> 2 20 <1 1 1
Ca B Eppm 1> 1> <1 <1 1> 1>
Cu & Eppm 1> 1> <1 <1 1> 1>
Fe B Eppm 1> 1> <1 <1 1> 1>
Na B Eppm 1> 1> 2 <1 1> 1>
Zn & Eppm 1> 1> <1 <1 1> 1>
K BHE% 3.13 0.24 0.0097 5.33 0.46 3.99
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20century 21century
<Isothermal Tubuler fixed bed>

Phosphoric Acid catalyst. = Activated Alumina

’/
- Frequent regeneration. by burning <Adiabatic fixed bed>
' _IQ'ff'CU ';?3’ gf s?,c;(l)eo(—:up Activated Alumina,zeolite
- Temp:330~ .
- LHSV:0.2~0.4hr-1 Sty e

. . ¥ ’/
* with interheater - with interheater
- Temp:400~500C . 1emp:220~260°C
- Steam dilution

FRHEDOKEEICHRG, AF—LFRZTS57A0ERIZEE
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Kinetic simulation

450°C
Ethanol :1 —» - -
Water :0.5—> adiabatic
1
—Ft
09 _
Olefin(C4=)
08 Gasoline(C6=)
o 0.7 Parrafin(C2H6)
® 06 —T & Ethylene
e 05
[eT0]
© 04
= 03
02
o Temperature—>
0 —
0 0.02 0.04 0.06 0.08 0.1

w/F (cat.weight/ethanol feed rate(weight))

RIGXDOHHE: Ind. Eng Chem. Res. 2002, 41, 4216—4224

AF—LEHFRICKY, REBRGICEHBEETZMH, TFLOERNED
BIRGZEHE, TFLRIRBEZEDHIDNRLHS
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Literature information
450°C. Time on stream=6hr

2
‘aj
3
= 1.5 ® 25wt%EtOH
(7))
= X 50wt%EtOH
E 94wt%EtOH
205
g | —
S 0

0 0.2 0.4 0.6 0.8

W/F (g-cat hr /g) Ind. Eng. Chem. Res. 2002, 41, 4216—4224
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Kinetic Model RIGHEEANDEEEZRLTLK
)

development

> Coupled CFD&Kinetic
Model development

CFD Model ) C2H50H — C2H4 + H20
development

Concentration of C2H4

& idemitsu

Target

@Achieve 98%
ethylene yield
from ethanol

Case study of
Reactor type

Radial flow reactor Radial flow reactor

Reactor feed

AY - N

|
|
|
|
|
|
|
|
\

o mm mm mm mm Em

H—> Effluent

-—— = -——

- Verification of
- effect of reactor dimension.
- effect of maldistribution in catalyst bed
(by coking) .
- Comparison of radial-flow and
up/down-flow reactor.
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C2HsOH (DEnable to process hydrous and anhydrous ethanol
Ethanol Dehydration C2HsOH = C2Ha+ C2HsOC2Hs +H20 + Heavier olefin, paraffine
l - Achieve 98% ethylene yield from ethanol
Ethylene oligomerization
‘ — C2Ha = C4HS8, C6H12 = C8H16, C9~(C16, C18 -
Butene oligomerization
1 - (3Achieve 90% and more jet yield from ethylene
Olefin hydrogenation C4H8, C6H12, C8H16 -+ - - +H2 = (C4H10,C6H14,C8H18 -
Distillation
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FEBSTD)GAIONEDERIESaL—FEEL.
NEE-EERFH DHE{LZEERF

®Achieve 90% and
more yield of Jet
from ethylene

Optimization of the reaction condition

Kinetic simulator development B el e

Bench test and klnetlc anaIyS|s

Recycle

)  Reaction =3 Distillation —————p

—7
2 -
> P
R
, Reaction parameter
il & =~100ccDA VFEBEF/ERIL . Case study of reaction condition and
A)IAv—IlbRICDEBET—2%EEF recycle system to achieve higher Jet yield
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