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Conversion of methanol to hydrocarbon(s) - using cotalyst comprising
cabalt and promoter on tilanio
C88-108518

E17 HO4 J04 {H06)

E{10-)2D] H(4-€5, 4-F2€) J(4-E1. 4-E4) N(2-B}

Conversion of MeOH to hydrocarbons is effected st 130-350
°C. and u MeOH partial pressure of 100-1000 psia, with a
McOH : H, ratio above 4 : 1 and & LHSV of 0.1-10. using
a catalyst comprising Co and a promoter (M) on Ty, or
a TiQ,-contg. support.

The catalyst contains 2-25% Co. M is Zr,
U. The M : Co wt. ratio is above 0.1 : 1.

ADVANTAGE

The promoter increases the aclivity of the catalysts
and their selectivity for C,. hydrocarbon prodn.. and also
reduces loss of activity after regenecration by burning off
coke and contacting with o reducing gas.

Hf. Ce or

WIDER DISCLOSURL

TTTTThe catmlysts may also be used to convert synthes s
gas to hydrocarbons.

PREFERRED CATALYSTS

‘ The catalyst contains 5-13 wt.% Co and has a M
wt. ratio of 0.04-0.25 : a. M is esp. Ce and is uddet.
during impregnation of the support with Co.

EXAMPLE

TN feed comprising MeOH, H, and Ar in 20 ;5 1 :
atio was contacted at 230°C. and 100 psig (LHEV =
0.67) with a catalyst comprising 4.55% Co and 1% Ce on TiG,
‘he MeOH conversion was 49%, with 74 wt.% selectivity for
C,, hydrocarbons. The corresp. values for a catalyst
comprising 5% Co on TiO, were 31% and 68 wt.$ respectively]
(10pp367CGDwgNol/2).
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*US 4755-536-

(05.07.88) CO7c-0
. with catalysi comprisin;
um as

88-205044/29 E17 HD4 JO4
EXXON RES & ENG CO
24 10.86-U5-922885 (+U5-81 3918)
Converting syn:gos to hydracarbon(s)
cobalt and titania with zirconium, hainjunt, cerium or uron
romoter
C98-091567

4663305 (87-141206/20)
as feed to hydrocarbons

Div. ex:

Process for conversion oI syng
comprises contacting the feed at reanction conditions with
catalyst contg. about n_5 wt.% Co. whieh is compositd wit}
TiO, or a Ti0,-conty. support, to which = added a Zr. 1t
Ce or U promoter in a wt, ratio of pronster metal to Co o
more that about 0.010:1.
USE/ADVANTAGE

High-quality distillace fuels ete.
eatalysts being highly active and stable prior
Unlike the unpromoted catalyst, the act.v 1,
stubiity ef the promotud cutudvst afzor woenerition are
essentially the swme as that of a freshly rrepd. urprometed
Co-1°0, calalyst wlich ais never toen poenerale Dy

can b pradused, Cwe
to regeneritie
seietivily e

E(10-J2D) H{4.E5, 4-F2E- J{4-E1, 1-E4, 4-E5) Ni2B, 3-A 3-Bi

conditions.
CRRED CATALVST

T The wi. retw dr. il
‘The Co constitutes 5-15 wt.n
rutite:anat e ratio of the TG, is 3:2
esp. about 233 to 3:2.

PROCESS CONDITIONS

The syngas, of :1,:CO vacio 0.5:1 to 4:1, is pref.

converted st GIISV 100- 5000, 160-290°C and total pressure
about M- BUG peip {Tpp TARCC Dot [FOR

of the catolyst compsn. ‘The
te 100:1 cowd ligher,

|
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i
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Co o U to Cois (ki do 0,200

burning off the coke al high femp. fnoor under nadi<ing
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87-143206/20 ESSO 27.12.85
EXXON RES & ENG CO *US 4663-305-A
1 27.12.85-U5-813918 (05.05.87) B01-21/06 B01j-23/10
Cataiyst for converting methanol or syn-gas 10 lig. hydrocarbonis) -
comprises cobalt on fitania support, promoted by zirconium,
| hatnium, cerivm or uranium 1o reduce activity loss on calcination
C87.059718

E17 HO4

%{lg-gij& T0-J2D3. 34-E. 35, 35-K41 HI4-E5. &-F2E) N(2-BI.

tegenoration-stable catalyst for converting MeOH or synthetic
i Lo lig. Bydrocarbons consists of 2-23 wi. U Co composited
with Tit}, or a Ti0,-contg, support with sufficient of & Lr.
MY, G oor U promoter 1o provide a wi. rutiv of the @, 11,

Ce or U metal to Co of greater than 0.101:1, (sic).

ADVANTAGE
¢ promoters reduce the loss of activity, esp. for MeOH

prodn. , of the Co-TiO; catalysts during regeneration by
calcination in air. E.g. loss of activity (CO conversion) on
regeneration at 500°C. is reduced from about 30% to u small
value.
PROCESS

rocess comprises contacting MeOH or CO/H; or a pre-
cursor of COJH, with a bed of the catalyst to produce &
widdle distillate fuel prod., consisting chiefly of linear, esp.
10C+, paraffins and olefins. MeOH (1 mole) is pref. mixed

with H, (0.125 mole or less), with MeOH partial pressures
of 200-700 psia and reacted at 180-250°C. and LHSV 0.2-2,
H; and CO (pref. 0.5-4 by vol.) are pref. reacted at 140-400

psig, 190-260°C. and GHSV 300-1300.
PREFERRED COMPOSITION

In the Ti0,, the rutile:anatase ratio is ab heast 204,
or at Jeast 3: 2, or at least about 10011 or higher, The
ratio of Zr, Hf, Ce or U metul 1o Co is pref, 0,041 to y, 23]
The eatalyst compsn. pref. contaitys about 5-15 wi,» €

PREPARATION

e catalyst can be prepd. e.g. from spherical Ti0,
beads by lmpregration with an aq. soin. contg., Co(NCy),
and a salt of Zr, Kf, Ce or U (e.g. Zr0(0,CMe);), drying.
caleining in air te 500°C. and reducing In H, at 430°C,.

EXAMPLE

T Catalysts prepd. as above contuined TiQ, and (wt, i)
(A) 5.00 Co; (B) (according to the invention 4.34 Co + 1
Zr. A mixt. of (moles) 20 MeOH:1 H;:4 Ar was passed over
the catalysts at MeOH LHSV = 0.67. 230°C, and 400 psig.
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86-055230/08 EL7 HO6 JO4 ESSO 29.06.84
EXXON RES & ENG CO *US 4568-683-A

E(10- J203) H{4-E5, 4-F2E, 6-B) J{4-E4) N(2-B1, 3-A, 3-E, 6-E)

20.06.04-US-626022 (04.02.86) B01j-21/06 B01j-23/1 2
Catolyst for converting methonol or syntheais gas to hydrocorbons -
comprises coball, rhenium ond opt. thorio compoasited with an

inorganic oxide support
CB6-023468

A catalyst useful for the conversion of methanol or synthesis
gas to hydrocarbons comprises Co and thoria in catalytically
active amts. and Re, composited with an inorganic oxide
support In wt. ratio of Re:Co of 0,025:1 to 0.10:1.

The catalyst may contain 2-25% Co and 0.1- 10% thoria base
on the total wt. of catalyst, with the Co:thoria ratio being 20:1
to 1:1.
When the support is titania or titanla-contg., no thoria

need be present and the catalyst pref. containg 2-25% Co. The
The rutile: anstase ratio of the titania may be at least 2: 3.

USE/ADVANTAGE
€ the catalysis, methanol and synthesis gas are

converted st high eonversion levels and at high ylelds to
premium grade transportation fuels, esp. 10+C distillate fuels,
partic. without the prodn. of excessive amts. of CO,. The
catalyst sre highly active and exhibit high stability.

PREFERRED CATALYSTS
o and 0. thoria are present. The rutile:anatase

content of the titania is 3:2 to 100: 1 or higher. The wt. ratio
of Co:thoria is 15:1 to 2:1.

EXAMPLE

; was impregnated with cobaltous nitrate and per-
rhenic acid from acetone soin., dried at 15=°C and calcined
for 3 hra. The catalyst contained 12 wt.% Co and 3 wt.% Re on]
16-20 Mesh TIO, (56% rutile) having a rutile:anatase ratio of
1.3:1. 1t was calcined in air at 500°C for 3 hr.

The catalyst was charged to a reactor, reduced in H; at
450°C for 1 hr and then reacted with syn.ges at 200°C, 280
psig, GHSV=1000 and H,:CO=2.15 for at least 16 hrs. The
performance of the catalyst was monitored by GC analysis. CO
conversion was 81%.

When a similar catalyst but contg. no Re was used, CO
conversion was 54%. The Re has adequate to stabilize the Co
metal against agglomeration or loss of Co dispersion.{12pp168%

RBHDwgNo0/5)

US4568663-A




