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In the prepn. of 2 hydrocarbon mixt., (1) a mixt, of CO and
H;, with a molar ratio of H;:CO of 1-2, is contacted with a
bi- or tri- functional catalyst contg. {I} at least 1 metal
component which catalyses the conversion of H; + CO mixt.
to acylic hydrocarbons and/or oxygenated acyclic hydro-
carbons and (II) a crystalline silicate which, after calcina-
tion for 1 hour in air at 500 * C, is atable atup to above
600 °C, has an X-ray diffraction pattern with four specified
edrong lines, and contains oxides of H, an alkali{ne earth)
metal, Si and a trivalent metal A, which ie Al, Fe, Ga, Rh,
Cr or Sc, with a ratio {m) of A,0,:8i0; of less than 0,1, and
(111} if the ratio of H;:CO ia less than 1.5, at least | metal
component which catalyses the conversion of a water/CO
mixt. to a H,/CQ; mixt., and (2) at least the not more than
2C fraction from stage (1) 'is contacted with (IV) a catalyst
contg. Co, Ni or Ru as component which catalyses the con-
version of a H;/CO mixt. to acyclic hydrocarbons, and (V)
if the ratio of H; :CO in the feed to the second stage is less

ADVANTAGES

than 1.5 at least | metal component which catalyses the con
version of a water/CO mixt. to a H,/CQ, mixt.; if catalyst
component V is used, water is added to the feed to stage (2).

Acceptable feed space velocities can be used.
contg. more than 12C hydrocarbons are obtd.

PROCESS

{1} The H;/CO mixt. is pref. obtd, by steam-gassing a
carbonaceous material at 900-1500 °C and 10-100 bars.
Pref. the ratio of H;:CO is above 0.25. Reaction is at 200-
500 (250-450) °C, 1-150 (5-100) bars and space velocity 504
5000 (300-3000) vol./vol./hour. (I) Fischer-Tropsch cata-
lysts are used, esp. contg, Fe + Mg on alumina, or Fe + Cr
on silica, or Co + Zr, Ti or Cr on ailica. (iI) Pref., only
1 trivalent metal, esp. Al, Fe or Ga, is present; m is esp.
0,002-0-05, In partic., an Al silicate, with m greater than
0.005, and contg, 0.1-10 wt. % of Mn, Ca, Mg or Ti, is
used. The alkali metal content is partic. less than 0.1 wt.
%. (III) If catalyst I also catalyses the conversion of a
water/CO mixt. to a H,/CO, mixt., catalyst III can be omit-
ted. Catalyst ] esp, converts a H;/CO mixt. to methanol
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and/or dimethyl ether, and partic. consists of ZnO/Cr,0;.
If a Co/Zr, Ti or Cr catalyst is used as I, catalyst Il must
be included. (2) The feed may be the not more than 2C fracy
tion, the not more than 4C fraction, or the whole prod. from
stage (1), The H;:CO ratio is pref. not less than 1.5 (1.75- . e
2.25); this is esap. obtd. by addn. of water in stage {1) and
by use of the trifunctional catalyst. Reaction is at 125-350
(175-275) °C and 1-150 (5-100) bars. (IV)a Co catalyst
prepd. by impregnation is pref. partic. of type liL (V) The
usual CO- shift catalysts are used.

EXAMPLE

In two- stage runs, a catalyst contg. 2 pts. vol. of a ZnO-
Cr;0, catalyst and 1 pt, vol. of an Al sil icate with 3% Mn
was used in the first stage, and a Co/Zr/5i0; (25:1.8:100)
catalyst in the second atage. The ratio of H;:CO in the first
stage was (A) 0.8 {for compariascn), or (B) 1.3, and in the
second stage was (A) 1,7, or (B) 2.0. The conversions
were: A 95%, B 97%. The compsn, of the prod. was: not
more than 4C, A 45%, B 18%, 5-12C, A 38%, B 43%; 13-19C
A 7%, B 16%; and not less than 20C, A 10%, B 23%.(28pp510)
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