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2)-butene 2. ZF-¥ TAME A%, ethylene oxide®} & ZF-E] ethylene gylcol A|Z S o|™
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Ethylene carbonate(EC) <& propylene carbonate?} alcohol®}2] of ~H| 2 nl $Fut-g-
(transesterifiaction)l] 2]3F dialkyl(dimethyl, diethyl) carbonate #|Zeol ®H$-ZFFHWHS
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2 AATH Al HEES SEote EASAA B IAS FHE
1.2. Dimethyl carbonate(DMC) &4 ¥ &%

Dialkyl carbonate 3+%% % dimethyl carbonate(DMC)i= Ab2-o 4] F-A FZ o] oA}
ol H* BAZIsIA gAY stuE BE FES Wi itk DMCy Ao =4
of gl ¥ otk EAQ S48 =<] phosgenes HAE = U= FFEo|. =
carbonylation®] Y} methylation W30 F Q3 A3tw e oueEsiy 2 & 54
S5 AT e FHEWsH FsEolth. Phosgenes WA 54 EZAAo=
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Polycarbonate cO, +¥ . O)ko
o -
Bisphenol A Diols (Ethylene carbonate)
/(;thylene carbonate) l CHOH
COC]Z 0 R'NH, o PhOH o)
{ R N-C-OR H3co)\ ocH, PhO” “OPh
(RO),CO (Carbamate) (Dipheny! carbonate)
Amines (Dialkyl carbonate) A (Dimethyl carbonate)
Bisphenol -A
Isocyanate —Diols Polyurethane
R-N=C=0 Polycarbonate
(Isocyanate)

[ =29 1-1 ] Phosgene process. [ ZL¥H 1-2 ] DMCE ©]&73} non—phosgene process.

1.3. DMC Ax=¥H

DMCe] AzxwHoz= Adstd FAHA A4 Methanol 2F3H (Enichem, Italy),
Methyl nitrite® (Ube, Japan)©] 12w, o] ~H 2w 3t (Bayer, Germany), 7] H g4k
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(CH2)-20 + CO; ---> (CH20)CO
(CH20):CO + 2CH30H ---> (CH30):CO + (CH-OH)-

FEvegtll Al DMC AxsAS Tl ddstst= 45, 9 #o]  ethylene
oxide(EO)E ethylene carbonate(EC)Z H%A171 3 methanol¥} WH-g-AlAH DMCE A%
St WHol M fEd ez FAdHth oA ethylene oxideZF-E ethylene
glycol(EG)= AAtstes a7H(SdA #3et, A3kt A #F3tst 5)ol 7He ZO]
W 2 s YT F5 FAE= ethylene glycol& Aol = ARle] At 53
KIST®] & d74AolA = o Wlol] tief L &<te] A 2342 vF9 7=ds Q’E 1
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Isolation of a pyridinium alkoxy ion bridged | Angewandte

dimeric zinc complex for the coupling Chemie-International T
reactions of COs and epoxides Edition, 4096, v. 39, (2000)
Synthesis of dimethyl carbonate by vapor Journal of Molecualr

phase oxidative carbonylation of methanol catalysis, 225-234, v. 170, =i
over Cu-based catalysts (2001)

.. f lecul
The effects of catalyst composition on the Journal of Molecular

) wm
catalytic production of dimethyl carbonate (C;E)tg(l)s;sm 315, vol 160, -

) ) n= 5=
Preparation of alkylene carbonate using (USP 6.160.130) =3
manganese halides as catalyst S %L@J (9’9_30 400) B
Preparation of alkylene carbonate using ula 5=
indium halides and mixtures of same with (USP 6,156,909) 53]
lead halides as catalyst st &9 (99-30402)
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1.4, ¥+&FFol <3 DMC A=FH
Ethylene carbonate(EC)®} methanol(MeOH)¥}2] o] ~H| 2 u3kuk-g-o] 2]3 DMC A

Zhgol whgA W 7 8gEe] B wde et 2

(CH20),CO + 2CH30H -—-> (CH30).CO + (CH-OH)-

EC MeOH DMC EG

g 881 32.0 90.1 62.1

H] 4 (C) 243.0 64.7 90.0 197.0
Nz AT 9 Hle2 AL o] exol HAs Zu|sloA] HlmA whz] 3o
T2l AAE<Q DMCE HlHo] ECe & Zol= Hol A4 EuE & de EAS
Hola 9tk w3 FHHEHY ML 60 T 150C WY whgo] dojyd £ glowm
STHE AT & U= HET AlaEo] "y AAE DMCE ##Eoz 5% MeOH
I FHEFES FAstY SHE AFE wEH L o ARdA FJE ECE ¥ R
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phosgene &Ao] WME &Hxg Ay 9lo] 2007 7HA= DMCe AAHFR7F  Non-
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gAlsteE ASHMAZE AMEE A fole 1 T8+ MAXSRE FuvtE/de| &3 Ze
2 oz doh. (FaAE 0 Amoco, "Review of DMC Manufacture and its
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2.1.1 EC+MeOH > DMC+EG T YA &4 E3

Catalyst 535
1 alkaline earth metal halides USP 5498743 UP-%(1997)
homogeneous catalyst selected
from the group consisting of
tertiary phosphine, tertiar
2 fary: PRosphine, tertiary USP 4734518 UP-15(1998)
arsine, tertiary stibine, a
divalent sulfur compound and a
selenium compound
Zi, Ti, Sn oxides, salts or AdEEJ| L 63-41432(USP
3 USP-17(1987)
complexes 4661609)
Japan Kokai 106436/84
) ... dEEJ)A 59-106436 (USP
4 cyclic amidines UP-%(1998?)
4681967, © 1106298, DE
3366133G)
A VE QAT Folx A7 B |
1R E o)A _
5 NEAT E HA oY = AE =714 59-106436
6 Al 45 A= ofnl PR EF A 59-28542
- . hosohon: " Japan Kokai 10144/81
quaternary phosphonium salts QR ESN s 56-10144
) hosni q Japan Kokoku 4381/86
m
phospine compounds QR ENA 55-64551
mixture of a Lewis acid with
9 " cain ) Japan Kokoku 22698/85
n nitrogen containing organic
a osen contaimng ors dE B4 55-64550
base
10 in alkoxid Japan Kokoku 40708/81
in alkoxides
AdE =74 54-63023
Japan Kokoku 16267/86
alkali metals or basic AdE EJ4 54-48715
11 compounds containing alkali (1979, USP 4181676)
metals USP 3642858
EP 274953
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tallium compounds

Japan Kokoku 27658/85
AE EJ|A 54-48716
(USP 4307032)

13

alkoxides of zinc, aluminum

and titanium

Japan Kokoku 22697/85
AR EJf4 54-148726

14

tertiary aliphatic amines

(B A= obd)

Japan Kokoku 28542/84
dHE E7]4 51-122025
(USP 4062884)

15

5714 52-118763

o
= 534 51-141871

e e

Mixed metal

EP-A-1 478073

alkyl halides in dipolar aprotic

J. Org. Chem. 49(b)
1122-1125(1984)

solvents
718, 77154, Ado] a4

Chem. Lett. p.1261(1979)




2.1.2. LA v AHE - H3EH vl

FlacExil Rk-g- 2 7}
=l HE-3-7] DMC EG F9kg
L o= MeOH/EC & ks Aee | Qs
EC
ingle st 43~64.
single stage ~80%
Up-7 tase bonat Extract. Col. 95 € | 80 osi 2/1 4% e
otassium carbonate i
Amoco potasstu w/octane pog (H5=xA4) MeOH e
39~50.3
solvent 69~45.
5%
wt. ratio
ethylene
UP-15| . . (100g/2kg tubular . .| 64.9/34.2
tri-n—butylphosphine 100 | 100 psig ) 25cc/hr | 57.3% ~90 ~90 glycol
Texaco -rxt) reactor 50cc mol ratio
methylether
5.22/1
Up-17 zirconium flow reactor . .| mol ratio
) (50g/1kg) 130 T 100 psig 25cc/hr | 55.3% ~89 ~98
Texaco diperchlorate 50cc 31
b= NaOH 001 w05 |0 11 flask | 60 © 6 0% W | 67.0% | 99% o4k | X
a ml fla - Hk& )
ALk %% (R i ° T
b7 NaOH 0031 w205 1oy 1 flask | 60 € 6 5% WS | 67.0% | 99% ol | X
a ml fla - Wk3- )
ALk %% (R i ° T
JP-10 | EgJ o] AX ZEZAIAIU} | 1.5g/(17.6 100 ml flask 1100 © 565 15 h 74 50 >100% 2 2HE
ml flas . .5 hr .
A & +17.0)g U | 870% e
P E glol| 7| A et 1.5¢/(17.6 100 ml flask | 100 C 2.65 1.5 h 82.0% | >100%°? 2HE
- - - m as . . r . !
WA +17.0)g ’ ’ g
P Gdaconas mo | 10176 100 ml flask |150 C 5 1hr | 787% | 91% 2HE
) . m r .
A ’ +32)g - ’ ’ e




<UP-5>

Henkel 2003/1/6 abs DMC/E3AE
ez w37
= bl DMC EG Rkl
KR =5] o gk =] O
L e | MeOH/EC 2 Ash& Aoe | e
sodium methanolate, MeOH/dial
. packed 60-25
tetraisopropryl or . kylcarbona
. column 0T
thotitanate te : 4/1
* production of higher dialkyl carbonates
<UP-7> Amoco
Pl il Hk-s- 23}
il:r]] 1?__8_7] DMC EG l?*]?_’%
KN 3= o ak 1.0
e &3 | MeOH/EC | 3 A& due | e
alkali metal carbonate
_ . Extract. Col.
alkali metal hydroxide
] w/ solvent
sulfated PS resins
single stage EC 45%
. . . 2/1 80.2%
ex1 postassium carbonate Extract. Col. 95 T | 80 psig 25cc/hr MeOH o
H=xA) T 36.1
w/octane solvent 26.8%
oo st EC
ingle stage
: oneie sas . . 2/1 43~64.4% &
ex3 potassium carbonate Extract. Col. 95 T | 80 psig
(FBxA) MeOH 39~50.3
w//octane solvent
69~45.5%
* ex2  PC+MeOH >




<UP-15> Texaco
Qg7 w34 7}
= [e] 1= o
= e e2 | 9 | MeOWEC| % | asme | e | S| TTY
tertiary phosphines
arsines and stibines,
bivalent sulphur and
selenium comp.
bivalent
sulfide(diphenyl 20~200TC | 0-5000 | mol ratio
sulfide and (560-150) |psig (50)| 1:1-5:1
phenyldisulfide)
bivalent
selenide(diphenylsele
nide and phenyl
diselenide)
wt. ratio ethylene
tri—-n—-butylphosphine tubular . | 64.9/34.2 glycol
exl 100 C 100 psi . |25cc/hr 57.30% ~90 ~90
(100g/2000g-rxt) reactor 50cc mol ratio methylet
5.22/1 her




<UP-17> Texaco
e whg A3}
el 1371 . DMC EG |HiH&
ex o+e | MeOH/EC | &% A& Aee | Ao
Consisting of . _
) ] o 20~250TC | 0-5000 | mol ratio
Zirconium, Titanium, )
) (50-150) |psig (50)| 2:1-5:1
Tin
Zirconium )
flow reactor . ~ | mol ratio
exl aetylacetonate 50 130 C 100 psi 31 25cc/hr 25.9 98 92
cc :
(50g/1kg feed)
Zirconium .
. flow reactor 5 .| mol ratio
ex10 diperchlorate 50 130 C 100 psi 31 25cc/hr 55.3 89 98
(50g/1kg feed) '
<UP-19> Bayer
Hhgx7 R
Z:,‘—-UH 11.8_7] _ DMC EG l?‘]i%
s = MeOH/EC | &% Ash& Aee | A
50~25
thallium compound 0 nol. ratio
(0.001-1% of feed) €60~ 1:1-10:1
220)
thallium carbonate autoclave & . mol. ratio 98~99
o 150 C ~70% 98~99%
(0.2g/1142 g feed) distill 5:1 %




JP-7> A E

xS W3
- wre ] ] DMC EG
ex =] MeOH/EC | % A sh& Aue | Ao
R
B2E 497 LK =/ 0~350C 0-20 mol ratio
] 0.001~0.5 |. ,
=1 Zuf<4 (20-200) | kg/cm 0.2~20
=%
~ ] 30% 99%
ex1 NaOH 0.01 %% |u=0.5| 500 ml flask 60 C 6 o 67% 99% o] A+ o
s [e]
~ o 30%
H 3 1 NaOH 0.01 2% |u=10| 500 ml flask 60 C 6 o 19% 85% 83%
I__‘?._‘
- ] 5E 99%
ex5 NaOH 0.01 %% |u=0.5| 500 ml flask 60 C 6 e 67% 99% o] A+ o
o (o]
<JP-10> i AFA 3| AL
g2 s
Zo kS 7] ] DMC EG
ex otd IMeOH/EC| % | A3& Aue | Ao
27bE, o|Eg, $HEYE ¥
o} Ee] 3BE HER Uio
FrAY 4 1= . 40~300C | ? kg/em®
dFA= 53] o]ET g, WHEH, AFE,
ol AU, AbrbEe] A=
- 0.5¢/(17.6 100 ml ] >100 2%
ex1 Eg]o] 42 2 ZA| ALl & 100 C 2.65 |15 hr| 745% | . .
+17.0)g flask 8 70%
_ 0.5¢/(17.6 100 ml
ex2 Eg]o] AX 2 E AN} B £ 100 € 965 | 15hr| 82% | >100% ?
+17.0)¢g flask




JP-11> 4 AF21 314}

Bl Hk-S- A 3}
Z ) HFS 7] ] DMC EG |&ure
ex otd  |MeOH/EC| #% | A3& Aee e
~3HE, olE S, FEUE F4 40~300C )
_ ? kg/cm
SFFAUE Fae] Bakel (50~250)
1.5¢/(17.6 100 ml ] >97.2% ? oHE
ex1 La2(C03)3 150 C 5 1hr | 54% | ., 88.0%
+32)g flask T552.8% Ainas
9 Nas(CO3)» 8H20 0.5¢/(17.6 100 mH o ¢ 5 1hr | 787% | 91% 2 cHE
L ] r . .
ex 4 +32)g flask 0 0 A




2.1.3. EC+ MeOH > DMC+EG E7# YA Zu]E3F

Catalyst

1IIA metal(alumina) oxide

O - oxygen
NaZ2Wo4, NaZ2Mo4

1 gamma-alumina, Pseudoboehmite USP 6207850 B1 UP-2(2001)
alumina, Cs-alumina
amorphous aluminosilicate catalyst
including alkali and/or alkaline earth
2 . WO 01/56971 Al PCT-1(2001)
metal — amorphous cesium
aluminosilicate

3 V or VI metal oxide USP 6166240 UP-3(2000)

Complex salt catalyst: Ax(MyOz)

A - alkali or alkaline earth metal
4 M - Group 5 or 6 transition metal USP 6162940 UP-4(2000)

zeolite supported alkali and/or alkaline

compounds, onium salts

USP 4734518

5 WO 00/73256 Al PCT-2(2000)
earth metal

6 alkaline earth metal halides USP 5498743 UP-7(1996)

zeolites ion—exchanged with alkali
7 ) USP 5436362 UP 9(1995)

metal and/or alkaline earth metal

rare earth metal(yttrium, lanthanium,

8 ] ] USP 5430170 UP-10(1995)
cerium,...)oxide
Japan Unex. Patent
9 MgO JP-%(1994)
Appl. 6(1994)-107,601
. Japan Unex. Patent
10 (MgO/A1203) hydrotalcites
Appl.3(1991)-44,354

11 mixed metal oxide catalyst EP App. 0478073 A2 | EP-%(1990?7)

bivalent sulfur or bivalent selenium
12 USP 4734518 UP-15(1998)

compounds
phospines, stibines, arsines, divalent
] EP 180387 EP-*(?)

13 sulphur compounds, selenium

UP-15(1988)
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71, Ti, Sn oxides, salts or complexes

USP 4661609

UP-17(1987)

ion exchange rsins, alkali and alkaline

earth silicates impregnated into silica

15 ] i USP 4691041 UP-16(1987)
and certain ammonium exchanged
zeolites
UP-16(1987)
) ] ] ) USP 4691041
ion exchanger resins with functional UP-*(?)
) ] USP 4349486
16 groups from tertiary amines, UP-18(1977)
] JA 6/3238043
quaternary ammonium groups JP—#(?)
EP 298167
EP-#(?)

nitrogen-containing bases : secondary
17 } ) USP 4062884 UP-18(1977)
or tertiary amines
hydrides, oxides, hydroxides, UP-+(?)
18| alcoholates, amides or salts fo alkali USP 3803201 UP-*(?)
potassium, rubidum and caesium UP-*(?)
free organic phosphines or organic
hosphi ted tiall I. Molec. Catal £(1991)
osphines supported on partia
prosP . - P Y 67:389-399(1991)
cross—linked polystyrene
) o ) J. Org. Chem. 49(b)
alkyl halides in dipolar aprotic solvents %(1984)

1122-1125(1984)




F718 3BF 54 4FA] g3E -Sc, Y,

La, Ce, Pr, Nd, Sm, Eu, Gd, Th, Dy, JEENY 9-278689 JP-6
Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U
F718 3BF 35 434 3gE-Sc
Z2eh =)La, Ce, Pr, Nd, Sm, Eu, Gd,
( H=)La, Ce, Pr i AEENHE 9-110744 JP-10
Th, Dy, Ho, Er, Tm, Yb, Lu,
(o}F#xY %) Ac, Th, Pa, U
IALE o|EY A £ AtstE v BEJNY 8-176071(1996) | JP-x
Atstold JEEJNH 8-59560(1996) | JP-13
AL B 2l HE 7 59559(1996) JP-14
H| 2B 285 HEJN 8-59558(1996) | JP-15
3B 4= E %, AtvbgE) AtstE E789 7-330685(1995) | JP-16
FI2RA P57 S 2 o] 23] 9
Ft2EAate] ZRES HEZ 94724 SR FH EJ0 7-112134(1995) | JP-17
oto] 2o w23l o] & g%
dZhg] F&o o] 2n ket Fol
= bE| _ _
WAool e AE. S A% E 0% 6-343871(1994) | JP-18
EE R
—g~daksE e 2B diksE E709 6-336463(1994) | JP-19
- ZREY AR 5O HRJ} o] X3}
459 dEFS W7 28
OH ™ ,AlO, ", Si0s%7, HCOO™, SH™, Mo0.,
Te0s%", P3010°7, BO®, HoPOs—, S2047, E709 6-336462(1994) | JP-20
CNO’, PO, SiFe® 5 o2 349
°ﬂiﬂﬂ$ﬂ
Lol FFA 7} A3SF o] e E719 6-336461(1994) | JP-21
ol 7] = ﬂ4t3 ARFEIE 2= 74 E719 6-336460(1994) | JP-22
E 3 _ _
Aslolel So| A ksl 2 —.7H—o 6-239806(1994) | JP-*
JRE Y 6-238165(1994) | JP-25
M/MgO HEJNH 6-238165(1994) | JP-23
IIBZ Y49 28} - Sc, Y, La, Ce, Pr,
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, ENE 6-211751(1994) | JP-25
Tm, Yb, Lu, Ac, Th, Pa, U
oZte] EFEE dutalA 3HetE
22 =5 R e BESNE 6-48993(1994) | JP-26

_7L% =i H]_.,r §]_2ﬂ—‘3

ThE Ak ol askaA|

E70% 6-345696(1994)

5704 64-31737(1998)




JpP-28

\Q)u ~ —~ —~
XIN|H Slag ®
> | D@ o | D 0 © S
=< > | @ e X o -
= = Sl == > O o0 Q
3 e ~ ~ S = - (@) (e} N \/
<t o0 0 - = — (@)) o0 0
N | Y 5| =W NI — 0 Rl >
oe] o o [@)) [45) <t a ~ » © —~
Ll | I DRI o ~ ~ — RS < ~
| I -« | = S —~ X Tol on — = | o o 0 <%
R NS P N X o~ N = | = = > L~
S SRR - O @ N S Z |2
m | B Sl S P m = = S|< 2 ™ 3
—_ | = | ™ © g w A_T m.nw Al... X Arm Q ~ ©
N ~ | = o | T O > | ™M | o L0 Te) — | =
- T L o =~ ™ T M 0 < N
2y | B ur E__/ ~ N~ nM 4 P © -3 N < Mo o
il e ) Fl oo o o Mo AN g R|Ce T EN w5
| | wr W C_:/ﬁ - = 4 4 1 © = | wr 2
= acl aciiel: ol B P Al e = 5
__m OE 0 on Hl.._ Erl ETI ™N ﬂo = O_H
il iy o | 2 ur |
63 L iy X © — B W
= in | = WX o s ol BT
i e N {F E ot o | O |
—~ N | B e A o ©
o ol | = e SR T 3
of L __M_ 0 E] © < I N o 0
& | = w5 E I s T |5
o = = N X — T
o | A w P 2 pull IS o | o =) WS )
el im| LT I R S < |7 o
AR A s Sw|® X = | P W
< e~ — |3 o M & o X e w | o= L o) X loH
\WH o N _i iy o NFL ) K — zr ﬂ OW S
o o | o oy Mz p = 3 K N
; Aﬂ%awi;ailf TRl
ol 2P 1 = Ar fH) w5 A ) | = > 5
4 ol R G T oo LY B
Q - = | o X N N ) Wom | wr | S
i mgm;ﬂﬁfff o | - wﬂﬁlg
AEEE i;i% oo ® Zd| v o 2
R = | jo W o = SN e ° & g
o8 = = X o Mz o4 mr | 2 ml . b = m
R o o A % m-r,# EL ™ O | r
© = | oF X Y X oy
© 23| i g )
SRS o o o < Tz -
N ~ el <
% X
<
N e ©
N < -
~ S o
N




2.1.4. BE4YA S AE-FAZE G v

HE-g- 271 ‘iﬁ;{écﬂr — e
Z A A A Rlasd :
° €% | ¥ |MeOH/EC| % | Wg& g | g | S
fixed bed,
UuP-2 )
) pseudoboehmite | 80-120 down—flow 5 )
Mobile i ) 149C |100 psig 4 1 53.2 99.1 97.3 1 5.9
A alumina mesh trickle—-bed,
ol
tubular(1/2B)
alkali(K, Na,
Ca)ion .. .
UP-9 liquid phase . K-ion :
. exchanged 50T atm. 4 ~100 | ~100
Chiyoda ) ) flask, batch 54.9
A-zeolite having
SiO /A1203
K-ion exchanged LHSV :
UP-9 ) . . 10
) Azeolite having CSTR 1207TC g 4 0.3 42.5
Chiyoda ] kg/cm
SiOe /A1203 hr-1
0.625"D><29"L
Tubular 100cc/h
UP-16 . _ | 3.97(mol
Ambelyst A-16 reactor : 130 | 110TC |100 psig ] r LHSV|52.40% | 96.7
Texaco basis)
CcC 1.1
100 CC-Cat.
cesium 18.1 ,| 1/2" D Fixed
amorphous 75g(522m
PCT-M i carbonat | wt% Cs . bed reactor . ) 1.0 HEMC
o cesium , | /gsilica 149TC |100 psig 3.83 43.2 100
obil Oil i . e(0.1N, | 375m ) 10cc(60-80 LHSV 7.3%
aluminosilicate alumina
3L) /g BET mesh cat.)




Hke- A Hh-S-4 3} B
=l A A A HE-S-7] DMC EG 01—
h = |MeOH/EC| #%F | #3t& e | e °
PCT-2 .
. cesium . . (EC)50 HE
Mobil Cs-ZSM-5 149C |100 psig 4:01 1.0 h-1 97% | 100%
. 25wt% % MC
oil
JP-13 3g/(35.2
. _ 300 ml . 8.5 75.8%(E
=% Ahstoled EC+128 140C 10 6 hr 98.60%
) autoclave kg/cm C71<5)
2= MeOH)
JP-17 |o] 2 3h+]:2g/(1]2g/(10.21
u | east):2e/(1) 2 70 ml o , 61.8%(E
= 0.21 EC+16.2 | EC+16.0 140C |5 kg/cm ~4.4 3 hr
A autoclave C71)
EN MeOH) 2 MeOH)




<UP-2> Mobil Oil 2003/5/15 abs DMC/E3| A E
NXERd whg- 7 3}
=l A A A HE-S-7] Hoak-S-
15} o o1l M OH/EC o ap 2] <} N DMC EG a o)
g H = e NI AL =1 }{1_‘-5—,1],14:_ }‘\jéu]l]:‘
LHSV :
1IIA metal hydroxly
) octahedral 20~300 |14~400( 0.1~40(
(alumina) group(0.1 . 1~20(2~8) HEMC
) structure C(60~175)|50~400) 0.5~10)
oxide ~30 wt%) :
psig /hr
fixed bed,
pseudoboehmit| 80-120 down-flow . )
ex3 ] ] 135T 100 psig 4 1 46.4 98.9 99.8 7.3
e alumina mesh trickle—bed,
tubular(1/2B)
" " " " 149C 100 psig 4 1 53.2 99.1 97.3 5.9
gamma . .
" ) " " 135T 100 psig 4 1 30.4 99.1 96.9 6.9
alumina
" " " " 149C 100 psig 4 1 43.8 91.9 83.4 3.8
" Cs-alumina " ! 135C 100 psig 4 1 32.6 96.1 95.7 7.0
" " " " 149C 100 psig 4 1 45.8 92.9 87.9 4.2




<UP-3> Mobil oil
Ll Hk-g- A 3}
& A 7 58] ag DM g | s
[e]
°x &4 MeOH/EC e 5 a9 e
=
Group 5 or 6 Silica LHSV :
) ) 20~300 | 14~400(50
metal oxide : alumina, . ~11~20(2~8)|0.1~40(0. HEMC
C(60~175)| ~400)psig
Mo, W etc. 5~10)/hr
fixed bed,
. 80-120 down-flow . .
ex2 | Mo03(10%)SiO- . 149C 100 psig 3.9 1 29 192.7| 100 12.8
mesh trickle—bed,
tubular(1/2B)
" " " 163C 100 psig 3.9 1 4151956 99.6 7.9
" " ! 149C 100 psig 3.9 0.5 43 194.5] 994 10.3




<up-4> Mobil Oil
il NhS- A v}
v A =] A 137 i DMC | EG |%9H&
ex k& | MeOH/EC | % | A3ts e | da
alkali metal:
Complex Salt
K, Na, Cs,
Cat Ax(MyOz)
. Group 5 . LHSV :
A: alkali or Silica
] tr—-M:V, Nb,| Na:Woy, ] 20~300 |14~400( 1~20 0.1~40(
alkaline earth alumin . HEMC
Ta NasMoOy C(60~175)|50~400) (2~8) 0.5~10)
methal a, etc. ]
Group 6 psig /hr
M:Group 5 or 6
.. tr—-M: Mo,
transition metal
W
fixed bed,
80-120 down-flow . .
ex3| NasWo4/SIO. ] 149°C 100 psig 3.85 1 38.9 94.3 100 11.2
mesh trickle—bed,
tubular(1/2B)
" " " 163TC 100 psig 3.85 1 39.3 96.3 100 8.9
" NasWo4/SI0. " 149C 100 psig 3.95 1 38.9 90.7 97.7 11.3
" " " 163T 100 psig 3.95 1 42.3 92.5 95.6 6.3




<UP-9> Chiyoda
gz HhS- A v
= 5 o H Lo
= AAA RS b MeOH oo | g | DMC | EG |03
JEC Aue | den
exchanged with
) ] alkali metal ion | K, Rb, [SiO2/Al203| liquid |20~2
ion exchanged zeolited ) . 0~40
and/or alkali earth Cs 1 2~3 phase | 00T
metal ion
alkali(K, Na, Ca)-ion flask
ask, .
ex1l| exchanged A-zeolite batch 50T atm. 4 K:54.9| ~100 | ~100
atc
having SiOs/Al:0Os3
K-ion exchanged
) . 10 LHSV :
exb Azeolite CSTR |1207T 9 4 42.5
. . kg/cm 0.3 hr-1
havingSiOs/Al:03
<UP-10> Nippon Shokubai
gz ukg 3} .
Zu)) A AA | W27 3 DMC | EG
° e | etg] |MeOH/EC| H2 | AL e | e 3
yttirium oxide
lanthanum oxide
rate earth ) ) 100~30
) cerium oxide K, Rb, Cs 5
oxide , _ 0 m“/g
praseodymium oxide
neodymium oxide
yttrium oxide ) . 59%EC
ex1 58m*/g | autoclave | 100C 2 2 hrs 30/59 | 32/59
10wt% of feed 45% MeOH




<UP-14> Texaco
LLsail bl T,
= A A A Ll DMC | EG F9kS-
e = | MeOH/EC g A& e | e
Styrene-DVB'
phosphine bound triphen.yl copolymer(2~2 50~150C O~5900 wt ratio -98% | ~98%
polymer phosphine 0% cross psig 1:1~5:1
linked)
prd :
25 g(2% cross
) 50 cc 25 cc/hr DMC/EG/E
linked 3.1 mmol . 100 4 (mol
ex1l Tubular 125C i ) LHSV @ |34.40% | ~98% | 32/59 | C/MeOH
Ph3P/g polymer, psig basis)
reactor 0.5 21.4/13.5/2
20-60 mesh)
6.8/36.9




<UP-16> Texaco

§g 27 uhg A7
v A A A HE-3-7] i DMC | EG F0kS-
ex S MeOH/EC e A sh& Aere | ga
ion ex. Resins(tertiary amine,
quaternary ammonium,
sulfuric acid, carboxylic acid) 0-150 0~5000
alkali and alkaline earth Flow reactor | C(60-120 2(50) 2/1~5/1
si
silicates impregnated into ) pelg
silica and ammonium ex.
Zeolites
prd :
0.625" Dx29"
. . ) DMC/EG/E
lon ex. resin containg ternary L . ) 3.97 (mol
ex1 ) ) 80T 100 psig ) 100 cc/hr | ~37 % C/MeOH
amine functional groups Tubular basis) 91.4/13.5/2
reactor 6' 8/36 9
0.625" Dx29"
L
ex Tubular . .| 3.97 (mol | 100 cc/hr
Amberlyst A-16 110 C 100 psig ) 52.40% | 96.7
XV reactor @ 130 basis) LHSV 1.1
CcC
-100 CC-Cat.




<PCT-1>

Mobil Oil
plaaeegi NhS A v}
Z o AAA | w7 o o oo |ame] PMC [ EG | 3wt
o %8 | MeOH/EC| #% |d3t& e | e
amorphous
aluminosilicate |potassium,
.. . .| 14-4000 0.1~40
catalyst containing| sodium, 100 20-300 C ) 1~20
. . 9 psig LHSV
alkali and/or cesium(0.1 m°/g (60-175) (2~8)
) (50-400) (0.5-10)
alkaline earth ~50 wt%)
metal
18.1 )
) 75g(522|1/2" D Fixed
) cesium | wt% Cs g
amorphous cesium m“/g) | bed reactor . ) 1.0 HEMC
ex1 o carbonate(| 375 - 149 C 100 psig 3.83 43.2 | 96.1 100
aluminosilicate 5 silica | 10cc(60-80 LHSV 7.3%
0.1N, 3L) | m%/g .
alumina | mesh cat.)
BET
<PCT-2> Mobil oil
wgEd w3
Z 1) 2] 2] A H1-8-7] ex o MeOH P a3 DMC | EG |#Rb&
JEC HeElw | e
zeolite Zeolite (ZSM-5, beta,
supported -22,-23,-48,-35,-11,-12, .| 14-4000 0.1~40
) . . Lo . 20-300 T ) 1~20
alkali and/or cesium Mordenite Faujasite, zeolite (60-175) psig (9~8) LHSV
alkaline USY, MCM-22,-49,-56, (50-400) (0.5-10)
earth metal SAPO
exl| Cs=-ZSM-5 |cesium 25wt% 149 T 100 psig | 4:01 | 1.0 h-1 |[(EC)50%| 97% | 100% [HEMC
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<JP-13> = (]
koA Hk-8-A 3}
= uf A A A HE-g-7] ] DMC | EG
Ln k= | MeOH/EC & Ashs e | das
S YA ECd E S| 22l =2150-300 C 20
aat L o] , | 0.2~20 [0.2~20 hr
2ksloled 0.01~1 #1424 | (100~200) | kg/cm
2kslol<d
Sfet 300 ml . 8.5 38.6%
exl 3g/(35.2 140 C 5 10 2 hr = 98.40%
autoclave kg/cm (EC71)
EC+ 128MeOH)
2bsloled:
300 ml 0 8.5 74.8%
ex2 3g/(35.2 140 C ) 10 6 hr 98.60%
autoclave kg/cm (EC7]15%)
EC+ 128MeOH)
<JP-14> — A
Lt | 18- 4 3}
e A A A Llesd _ DMC | EG
e = | MeOH/EC e A& A | g
7SR ECd 3 g|H-2 £2150-300 C 20
S | o ,| 0.2~20 |0.2~20 hr
MnO, Mns03, MnOg 0.01~1 A A2 | (100~200) | kg/cm
Akt 3g/(35.2 300 ml ] 8.5 69.1%
ex1 140 C 9 10 2 hr 99.60%
EC+ 128MeOH) autoclave kg/cm (EC71)
o] 4kshzt:
300 ml o 85 67.2%
ex2 3g/(35.2 140 C 5 10 2 hr 98.90%
autoclave kg/cm (EC7]15)
EC+ 128MeOH)




<JP-15> = (]
LLeSEail bl T,
= u A A A e DMC | EG |%8H&
e = | MeOH/EC = Ash& Ae | e
ECoall )
AbE ] s ) 3l E-A &2 |50-300 C| 20 0.9-20 |0.2~20 1
= - °! : 2~ 2~ r
#1424 | (100~200) | kg/cm®
0.01~1
AET PP
300 ml o 8.5 56%
exl 3g/(35.2 140 C 5 10 2 hr _. 199.60%
autoclave kg/cm (EC7]15%)
EC+ 128MeOH)
<JP-16> — 72 b5
wkg-27 uk-s- 2 3}
= A A A HE-8-7] DMC | EG | T8RS
L etg | MeOH/EC = Ashs e | Aes
3BZY 5% _
ECol o3 S| F-2] =2 |50-300 C 20
AslE-o| B et A , | 0.2~20 10.2~20 hr
0.01~1 A4 [ (100~200) | kg/cm
2 AbwkE
AY3IA AL
SHAEHE 50 ml 0 8.5 58.2%
exl|1.5g/(17.6 EC+64 140 C 9 10 2 hr 99.50%
autoclave kg/cm (EC715%)
MeOH)
o }1\_]_-‘ 11]—2_]—:
ket 50 ml ) 8.5 65%
ex11]0.9g/(17.6 EC+64 140 C 9 10 2 hr 99.70%
MeOH) autoclave kg/cm (EC71)
e




<JP-17> SRR
wrg =1 w3}
Z ARAA | e _ DMC | EG |¥W-&
en ot#® | MeOH/EC| #% Ashs Ae | e
SRR 7R e
° A o] FhE ke 5ol
et I} 19 7 5 -] ) 0-200 T | 20 1~15hr
FES HEZ 4 B Eh 50-150 | ke/em? | 2272 | (“1hn)
Riako] Lo w3hat 1~50% /et g
o] &5 844
o] & EA]: 2g/(10.21 70 ml 5 42.59%
exy| CTEETA: 2a/ ™ 100 © L, =44 | 3hr )
EC+ 16.02 MeOH) autoclave kg/cm (EC71)
o] &0 3tA]:
s 70 ml o 5 61.8%
ex8| 2g/(10.21 EC+16.02 140 C o ~44 3 hr ~
autoclave kg/cm (EC715)
MeOH)
<JP-18> =
Hhg-x7 Lo b
Z AA A | we] . | DMC | EG | 3w
Le olgd | MeOH/EC| £ A& Aee | e
adZg] FSof o] 23k 1o
98
oFol & W 3t4H| - ) 0-200 C 20 1~15hr
o e o & e ,| 05~25
%ol ZF{, FHF, (50~150) | kg/cm (~1hr)
A 1~50%
A&
FHE o] Salgrs] 70 ml o 5 31.8%
ex7|  2g/(8.81 EC+16.02 100 C , ~5 3 hr
autoclave kg/cm (EC71&)
MeOH)




<JP-19> = e
hlgaeegi NES A v}
Z) AAA| W | - . Lo |DMC[ EG |#urs
=] ¥ |MeOH/EC| % | A3& R
3 B 2= )41 Ha(M1)b(M2)c(M3)dOe
-H Rt EslE T H: 42 =
B
B AEE M1:3] e 2 Z 2] 4to] L\:J%‘H 0-25 T |, et 0.5~25 |1~15hr
— — 9 { m
_ZmEe FREQO) | 50~150)|° ¥ | (1~10) | (~1hp)
Te ARk Fol|  M2EARS K
A 2 M3: -7 A
H3PW12040:
70 ml ] 5 46.4%
ex17 2g/(8.81 150 C , 5 0.5 hr
autoclave kg/cm (EC71®)
EC+ 16.02 MeOH)
<JP-20> S
e k]
Z 2 A A | 17 o opmy | MeOH/E P A3} | DMC | EG |3us
- o C Sl g |(Hex|dux
Ads dEF7E
#5712t goleo] | 4w
o] & 3E Lol e 1Z3he Fol o] _] 0-250 C| ? |0.05~50|1~15hr
i 8% B8Y FA-FD gol & | w9 (50~200)| g/cm? |(0.5~25)| (~1hr)
= ‘ ~ 5~ ~
e A7 SI047AIOY, TeOs”, |1~50% srem ’
SH ,0OH ,etc.
ol e W35A|: 34.8% T
70 ml ) 5
ex21 2¢/(10.21 ol 100 C ke ~43 | 3 hr |[(ECY 250
autoclave m
EC+16.02 MeOH) 8/e %) ppm




<JP-21> SRR
whg 7 w327
=l A A A | W7 DMC | EG |8H&
o otel | MeOH/EC| +% A& e | das
Solo] uslky =
Sk
o] & 3} 5k Z7] - . 0-250 C ,| 0.05~50 | 1~15hr
o o o &l ? g/cm
ol WA | HhEA oz mg (50~200) (0.5~25) | (~1hr)
: 1~50%
HE
o] & 3k
2g/(8.81 70 ml 5 28.5%
ex33 ¢ 100 5 3 hr "
EC+ 16.02 autoclave kg/cm (EC71)
MeOH)
<JP-22> O
wkg 27 k34 3}
=1 A A A | REg7] ] DMC | EG |8k
o olel | MeOH/EC| H% A& Ao | deEe
Sol2o] usH
o =R
o] & ghet ol FA - . 0-250 C |, Jem? 0.05~50 | 1~15hr
K] ! cm
kSR TR lo]Eel o (50~200) |~ © (0.5~25) | (~1hr)
) 1~50%
g M=
SEEEESAE
2g/(8.81 70 ml ] 5 30%
ex13 100 C , 5 3 hr .
EC+ 16.02 autoclave kg/cm (EC7]1&)
MeOH)




<Jp-23> H A A4

Uk NS 7 3}
= A A | BBV DMC | EG
s ete |MeOH/EC| % | #sh& Aee | e
Mg ¢ thEa4 2 a35-
1:0.001~1:0.005 | 1A(K), 1A, 1IB, | Y=o )
Mg : Asbul1dl4| VB, VB, VIB, | o3l |27} e, 0.1~100
g " Lo Sl s EALH|0-250 T ? 1~20 hr
5~500(10~300) | VIB, VI, 1B, |0.1~30 | &Fn| 9
, _ | SV:0.1~5 | (50~200) | kg/em? | (2~10) |(1~30hr
m'/g 1B, WA, IVA, |%(1~15| 4 &
. 0/hr) )
224 300~800 C VA, VIA )
vlolt] AHg Vs | AolEd £
- e 0.5 hr | 63 | 34/63|31/63
Co/Mg0(0.02/1)5 15.2 E;}li_ , 5 61 | as/6t | 33/64
ex1 | 00 C, 5A4A Co g(H-g-o o 60 C oy 2
) Ak kg/cm 5 64 37/64 | 34/64
49.9 m'g o 10 ZRIA 7 64 36/64 | 34/64
Z%%) T
ex? Ni/MgO 2 62 33/62 | 30/62
ex3 Ni/MgO 2 64 33/64 | 33/64
ex4 Ni/MgO 2 63 34/63 | 31/64
exh Ni/Co/MgO
ex6 Fe/MgO
ex7 Mn/MgO
ex8 Cr/MgO 2 64 36/64 | 33/64
ex9 Cu/MgO
ex10 Zn/MgO
ex11 Al/MgO




<JP-25> F A i 1t
=) A A A HE-3-7] _
° €% | ¥ |MeOH/EC| % | dg& e | ue|
27, oEd g 4
#, ol=EE Sc. Y #ElY =
e AFAUE | Qs 50-300 0.1~100
A a = - S S
I EF diFe . _ A e 7F 3] -4]
) AbstE-H]3EH A 3 o T ? 1~20 hr
AoAE 159 Abst= &2 | f-5 2 (LHSV )
o 5~500(10~300)m |0.1~30% - (60~200]| kg/cm (2~10) |(1~30hr
olEYE, W B |, \ S | :0.1~50/hr)
AE =0 Holx /g 200~800 T | (1~15) ) )
e I g(1~100 A17H)
159 Absl=
=l
2bslol Eg]5 500T 15.2 ,
ex1l | 5(F7])+5(A)A 7k Co g(WH-g-oH autoclave | 100 T o, 2 2 59% 10.54% | 30/59
2 kg/cm
24 58m/g 9] 10
= %)
ex2 A3l ek 2 62 33/62 | 30/62
ex3 ArshAlE 2 64 33/64 | 33/64
Fixed Bed :
Absto] Ee] &2 7} 10
ex4 srol =& 10 ml LHSV| 100 T 5 2 5 59% |32/59|30/59
A 10wt%, 110 kg/cm
: 2/hr
ksl el Fixed Bed :
| 10
exb -7l 2w 10 ml LHSV| 100 C ker/em? 2 5 59% |32/59|30/59
, cm
5wt%,194m?%/g : 2/hr &
Abslol Egl-& Fixed Bed : 10
ex13 -2 714 10 ml LHSV| 100 T ke/om’ 5 5 78% | 55/78 |54/78
cm
10wt%, 110 m%/g : 2/hr g




<JP-26> B

WEg 27 uhS- 7 5}
Z: 1] A2 A | WS DMC
° ex e |MeOH/BC | #3 | A5HE |, 0
TTE BEw aae
HOER S5 EC 1=
7t _ | 0~20 1~20 |0.2~20h
3}3HE-Ca, Ba Ca, Ba i 00-200 € kg/cm?| (2~10) r
=" , ~
ue 0.001~1%
EaT
Arsld-E 0.13g/EC
autoclave . ?
exl | 0.4mol/MeOH 100 C , 2 1 hr | 38% |~100%
100 ml kg/cm
0.8mol
<JP-28> At 39 (Asahikasei)
w27 uhg- 7}
= A A A | HES7] DMC
on ot& | MeOH/EC & A k& e
dAL Bas)E 7t 3] 72 0.05~60(0.2~2
T, AxdAe] Ay @ BEE 30-300 ¢| °7°° |0.05~100 0) A 7+
W ] 2 gA 2E gy (0~20)
= AR 4g9stE o 0.1~100( (50~260) , | (0.2~20) | 0.05~40 hr-1
o kg/cm
A Zuf 0.5~50) (0.2~10 hr-1)
EEEEREEECE
2 47938 N-vdy
o Pt I ] 7 110 ml/hr
exl|ZlF SEepo]td] W Frs2 80 C ka/em? 2 (LHSV=1/hp) 31% | 2%
g ol eWBFAUT A srem o
38 70%)




2.1.5. &S F TAES &7
<UP-6> Asahi Kasel
kS x A 13-4 31}
=i blacd . | DMC | EG _
S5 | S | MeOHWEC| &% | Af8 | 0|, | 715
multi-stage w/or
homo or .
wo/reactor+ hydolysi 80~99%
hetero cat. .
S reaction
75.7/24.3 wt%
ijon—ex. MSA-1 2cmD X 60cmH 10.7/1 mixture in top
ex]1 ] 76~90 C| atm 93/100 99
Resin (Dow) 100cmH Column (YExA4) prd.
183.6 g/1/hr
. 2cmD X 200cmH
NaOH in 63.7/36.3 w%
Column(no reflux, no ) )
EG. i 7.18 mixture in top
ex2 boilup) 77~94 C| atm 94/100 99
225g/100g- (FExA4) prd.
w/btm recovery
EC 183.6 g/1/hr
column
NaOH in
G 2cmD X 200cmH 675 55.1/44.9 wt %
ex3 ' Column w/btm 77~94 C| atm ' 97/100 99 mixture in top
19g/100g-E (EE=x4)
C recovery column prd. 252.9g/1/hr
ex4~10




<UP-11> Bayer
NRE Xl
Z Elay 7 E}A}E}
eE N MeOH/EC 5
alkali metal
compounds
DMC+ MeOH
+ complex agents|0.001~2 wt% 4~15 bar .
mix.
or +TI com. (0.01~1%) (0.5-2)
. Recovery
or+ nitrogen
containing bases
60/40 wt%
0.74 g/100 8/1 } )
ex KOH BC SR 10 bar mixture in
g-

top prd.




<UP-13> Bayer
hlaaEeil kg4 2}
=) w37
= . DMC EG }
Ln = MeOH/EC g Ash& e e 71 EpALES
<homo>
alkali metal
compounds +
pounas 0.1~3(0.3~2)
complex agents 3~30
. g/ml/hr : rxt/
or +T1 comp. or | column |60~160 C DMC+ MeOH
. . column
+ nitrogen mix. Recycle
. vol./hr
containing bases
<hetero>
lon ex. Resin
Top
64.9/34.3(MeOH/D
. 2cmD X | ZcmD X
KOH in EG MC)
ex1 250cmH | 250cmH I(PEXA) ~100 ~100 ~100
(0.7g/101g+ 330g) Btm :
Column Column
53.5/0.5/45.4
(EG/EC/MeOH)
ex8 | DEC production




Top :
(MeOH/DMC)
3.5cmD X 66/33.9
30cmH Pack 68.6/31.3
1 KOH in EG Column + 80/80 70.2/29.6
<11~
¢ i (1.4g/ SemD % | 80/100 (A5 7 A) ~100 ~100
(200g+ 600g)) 68cmH 80/120 Btm :
Tray(10) (EG/EC/MeOH)
Column 53.71.4/0/28.0
84.3/0/15.0
94.5/0/4.8
<UP-18> Bayer
HES 27
= e BG 7| Epab
LS 4 MeOH/EC T sk R
terti liphati
er. iary aliphatic o 0.1-10
amine (0.1-20 % Column 50~150 C 5
kg/cm®
of feed)
) . Batch distill
triethyl amine(2 . 200 ml MeOH ~100
exl Is) op: 0 20 g EC (3hrs)
r
s Reflux : 10/1 g S
Batch distill
) ) . 200 ml MeOH ~83
exb basic resin(2g) op. Reflux : 70 C
20/1 20g EC (3hrs)




<UP-3> Asahi Kasei Kabushiki Kaisha

FlasEekil k- 3}
Z HE-g-7] pMc | EG | IR
Q. 1 3=5] o gk =] O
A 2 | MeOH/EC| #3 Ashg Aee | gas
multi—-stage .
homo or EC/diol :
exl w/reactor+ ether
hetero cat. ) <10-2
production
1.1 g-KOH/231| W7 5cm, 60 | Top : 62.8 T Btm<e] KOH
KOH 99.80% | 99%+
g-EC FHy Btm : 170 C ’ ’ %4 1 ~0.1g
ex2~7,9,10 KOH
ex8 NaOH
<PCT-4> Asahi Kasei Kogyo Kabushiki Kaisha
Wz wrg A
vl 13- 7] DMC EG 7 EpAVE
’ ew oy MeOW/EC | % | dshs | = | 7 ’
homo or multi-stage F-factor :
Sooe | 05 71l
hetero distillation -20 CT~60 C _ 0.2~0.5
(718} olsh 1/2
cat. column Ug(Den-g)
Den-g=0.545
1.56 g-KOH 73 4cm, 2R
exl | KOH & 73 ) = . 0.45714-4d 7.8 97.00% | 99%+ | ~100% Ug=0.545
/776.2 g-EC| 200cm =% & 56 C F—factor=0.68
—factor=0.
Den-g=0.545
1.56 g-KOH | 74 5cm, G ew 0.457]9}- g
ex2 | KOH ‘ i 7.8 97.00% | 99%+ | ~100% Ug=0.56
/776.2 g-EC| 135cm =3 & 56 C Ak e factor=0.41
—factor=0.




<JpP-6> GiON

Sz Hk-8- 4 3}
i 87 7ekAke
DMC EG
KeR =] o gk 515
=5 Sl MeOH/EC = | H3E Hew | des
-Sc, Y
-La, Ce, Pr, Nd, -DMC/MeOH
3B 552 Sm, Eu, Gd, Tb, | Distillation 229 v dE
o 70~100°C | 0~4 bar ° -
o= Al 313t | Dy, Ho, Er, Tm, Column -DMC&DPC &4
Yb, Lu %3t
-Ac, Th, Pa, U
Eglo]ATR 2
Al
Yo FoRHE Distillation
exl Nd B 64T AR
o] g Column me °r
HhS- 24582
EEda=tmE =




<JpP-8>

e
blecEexal Rlacete)
R 87l 71epAL
e op 2y MeOH/ oo Ashs DMC EC
EC AeE | HdEe
-DMC/MeOH &3%%&
MeOH 'OLJ_}——T'-% o
- YEAHE
e —am FYuol
#l 0% wperel A 28 o] 4
T/ o d85s U
" 0.0001~50wt.% | Distillation . -r=qg/p > 1.2p : AL
=1 20~220 T |0~20 K| 2~20 = ~
7Y Column 5T 432
2 0.001~80% ~ -
0.01~75vol.% _ SHFZ/DMC HFE
251 0~5
-r @ grled o
A A 7F
U I FTFEE/DMCH
0.05~5hr b
Distillation
_ Column : =5.67
d-|  EC/EW : . P
ex1 25mD, 250H, 77T 99% 99% 99% q=21.5
NaOH 99.7/0.3
3mm r=3.8
] F=uk7]




<JP-9> e

flaoEepil hlace s
Z H-S-7] 7] EpAFE}
DMC | EG °
2 Ja==] o ok -
o 4= MeOH/EC % A sh& Aue| Ao
MeOH 9853 —nure ECE
DMCs 2= PhH-8) Bk
o) 1~30% ED FTAREHESFE
e B Apgye =
w4/ 10.0001~50wt.% | Distillation| 0o | o0 | oo q;;: EC/EG 9:‘;);:}
-~ -~ -~ = a - 1_'_‘7 %
B39 B Column ° 0.02~0.2 ree _]
0.001~80% T gl Fzste
0.01~75vol.% _
3541 0~5 PARE
A7 A1 1F -DMC/MeOH
0.05~5hr 3R ualg
T
b= w4/ |0.0001~50wt.% = /EC : A7 A ¢
SN N e 10~200 T |0~100 K| 5]
e | B d T 1~10 0.05~5hr
0.01~75 vol.%
Distillation
Column : 32mbD,
200cmH, 6mm H-2-7] top A1 MeOH/DMC
N L L ° " | we7] 5K | MeOH/DMC op 75 MO
4 EC/Zn) : SRR 70C o o © 62.6/37.4
exl ot _ ZHe: [:95/5 3FH] | 93% | 99% | 99%
-NaOH|  99.7/0.3 ST A7) SR 9719 5 Bottom %7 EG/EC
500ml, 250ml 64~ " : 57.3/6.1
> 3(6mm
M i)




<Jp-27> Bayer
e ek
= 5] B _ DMC EG 7)1 E}A} 3
k =7 ex de | MeowEC | #% | mse | Lo | 0| TR
R 1=
T
0.01~0.5(1 Distillation
o/ ') t% Column-Packed or 60~160T -200 3~30 ) )
wt. ; ;
7Y ’ Plate column (65-130) mbar~3bar (6~16)
e
0.1~2 witt =A% 1 0.3~2.0 g/ml
N S 0
ol | BC/E) Distillation Column :
ex1 kon | 101/0.7 30mmbD, 250H, & 80T 9.04 ~100% | ~100% | ~100%
‘ #4152
BC/= ) - Distillation Column :
ex2 | 7Y- 202;1 4' 30mmD, 250H, 2] 80°C 9.04 ~93% ?
KOH ‘ ohA] 5] %
<JP-29> T bk E < (Asahikasei)
Rhgx7 uh-g- A 3t
. 71EhA}
= Sy ) DMC EG
] o R 4= [MeOH/EC| #% | Ash&| | L _| @
R e A S B
Ry H71(GIAT 5& fred)=s Siwel
T
Dowex(MSA-1,CI A )
Yol 4 Cl-o] 2.0] 7l Fixed bed(500, 250, 250 2 S
ex1 S0BE COE ml) S H(packed tower)_2m, 32mmbD, 70C 5 Kg/em 9.04 ~100%| 99% | 99% 0
o= 3 .
o] & 15k 6mm packing
T ~ 1




<JP-30>

A& % (Asahikasei)

Rlaseakil kg 2}
= Fo 5
= UH =l 7] o o o e DMC EG 7] E]—/\]—“%
o = MeOH/EC | &2 | #A3t& o= | que
nTd/ 7Y o ls
ZF % (packed
Dowex(MSA-1, t ‘”)T‘; P N
- ower)—1m, mm
CI-&)ol| 4 CI-o|<2] L . 9
ex1 , Zu|Z : 50 cm 65~78C | 2 Kg/em 5/1 ~100% | 99.5% | 99.5%
50%E COs 22 ) iy
] mm packing :
o] ‘_’*7\
1&g 10cmx2
Pb(Ac),—d LA Zuf: =5 (plate .
ex3 2~ A = o HIP 2 ? Kg/cm? 6/1 99% 99.2% 99%
A8 EC 200ppm tower)-30%¢k




2.1.6. MeOH + DMC &£3%& EFEF
o A5 Q1453
22Z2 : 2Z7 - phenol,
FTESH : FEA - pheno USP 6,315,868 Bl
anisole
=%Z=2 : 2% - dimethyl
FESH ¢ TEA - dimethy USP 5.292.917  |USP 6.315.868 Bl
oxalae
FEZSH 1 3=%4 - a group of

compound including anisole

Jap. Pub. 06228026

USP 6,315,868 Bl

: %4 - organic

solvent, eg. phenol

Jap. Pub. 06016596

USP 6,315,868 B1

A5
7Ft FH SR YEEF A 59-3463 010616 A 317}
ol H E 2N
QRO WA BH | o 04180 “ 2 g
AR EJNH 6-157423

JE 534 56-17393
DE 2706684

U2 571 6-16596
w570 7-101908

dd o=, a9 #dd de=, |
3%57 513 -4 1
29 Hyd oHE), ¢4 ofd 138 9-400616
FIR Yol E, 4 d JlH Yo E,
M AtolmE &= =4k Oug
=
FEZH 0 FEA - AOERF
4~15 Extto| ~H 2, (B)Er

2 EJ1 6-228026




3lets, (Mol 2~vH2 3}5HE
(o) WD H o] E,
g7t o] E|
o A7 H o] E Z2H 71
o|E, olu$, dliE, WA,
Zohg, HEdxte, big

253

6-228026

Pressure method

Unex. Jap. Pat. App.
Laid-Open Spec. No.
51-108019(DE
2607003B)
Unex. Jap. Pat. App.
Laid-Open Spec. No.
2-212456
dEEE 6-9507(USP
5,359,118, DE
4216121A1)

USP 5,847,189

USP 5847189

*EC/EG azeo.wt.mix. Ration
14/86(10 torr)

USP 5455368

*- L extraction
1st ex. solvent : H/C

2nd ex. solvent :water

USP 5338878

Extractive distillation w/Water

USP 3963586

USP 5338878

Extractive distillation

w/Aprotic extractant

USP 4162200

USP 5338878

Membrane-based

pervaporation step

USP 4798674

USP 5338878

low temp. crystallization and

fractional distillation

USP 3803201

USP 5214182




2.1.7. EC+ MeOH > DMC+EG #+&7] 2F E3

g7 g A=3 A5 5]
USP 3,642,858
HEJNA 54-48715(USP
USP 5,847,189
4,181,676, EP 1082B, DE
WO 00/51954
) 2860078@G) = e
completely batchwise HE SN 54-63023 A EE 713
method B 9-194435
AEEJNA 54-148,726
L5713
AHEE7 A 55-64,550
9-176061
AEEJ A 55-6455
JEE7NA 56-10144
) . USP 3,803,201
batchwis method, using QR ENT 1-311.054
an apparatus comprising = _'o];E e ’

a reaction vessel 51—?;22)25?£JSP . T2E(1:14~22)
provided at an upper . 06,2 884) MeOH A}-&
portion thereof with a ' '

o JHESN A 54-48716(USP

distillation column 4.307.032)

AdEREJNA 63-41432(USP
4,616,609, EP 255252B1,
.. . DE 3781742@G)
liquid flow method using USP 4,734,518 JHEJ)| 4
a tubular reactor : ol E7H/\ 63-238043 . 63-41432
homo-and e 25% conv.(4/1,
AR EJNA 64-31737
hetero-catalyst (USP 4,691,041, EP 130 ©
298167B1, DE
3781796G)
AR ENHE 4-198141 MeOH/EC ratio
JEEJNH 4-230243 : 9~10
. o dEEJNH 5-213830 (DE limpure MeOH
reactive distillation 4129316A3) . o3 &)
O O
h
method dEENH 6-9507(USP E A (azeotrope
5,359,118, EP 569812A1, mix. AF&A])
DE 421612A1) © 62.8%
jacketed fixed tubular O RENE 8-176071 AdEE )|
reactor s 2001-19913




