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Foreword to

The CO - H, Synthesls

The reports assembled in this publication were complled by

:'. perman technicians of the French occupation zone and represent the part
played by I. G. Farben A, 0. in the field of CO - Hy synthesis (Volume I),
frhey will supplement the reports on this subject made under the dirsction
of Professor Dr, Friadrich Martin, former president of the Hoard
Ruhrchsmie A. G., Obarhausen-Holten-Ruhr, whe brought together under

his anthority technologists of the Ruhrchemie, Lurgi, Brabag, and
Rheinpreussen corpanies.

In addition to the CO - Hp synthesis studied at Ludwigshafen,
there appear in volume II the report of Dr. Winkler on the possibilities
for practical application of his gas producer, and in volume IIT reports
on polymerized gasclines.

The inftiative for this project velongs to Dr. W, F. Faragher,
Buropsan Chief of the Synthetic Fuels and Lubricants Section of the
Amarican Field Intelligence Agency, Techical who with the cooperation
of "Institut du Petrole de Paris" effected a Franco-American cooperation
in collecting documents indispansablq to the progress cof science.

The French team wishes to render him thanks for the energy and
understanding he showed in the undertaking and prosecution of this vast

project,

Jacques Foucher
¥ilitary Government of the French Zone
Enseigns de Vaisseau, Administration BEranch
for I, G. Parban A. 4. Factories st
Ludwigshafen-Oppau/fhine
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Volume I

CO = H, Synthesis

Table of Contents

A. The researches on €0 = Hé synthesis in the Gasification Section
of the BASF Laboratory from 1925 to 1545 (Jume 6, 15L7 by Dr. Duftschmidt),
I. The development of fused-iron catalysts (sccording to

research by Dr. linckh and Dr, Klamm). '

II. The oll-cireulation process (on the basis of research by
Dr. Duftschmidt), |

ITX. The high-pressure gas-~circulation process for the
synthesia of ethyl alechol from waste gases (on the basis of research by
Dr. linckh and Dr. Klemm).

Appendix: Fused-iron catelysta for the CO- Hy synthesis,

(Report of Dr. Klemm, dated July 1, 19h44),

B. Bydrocarbon synthesis from carbon monoxide and hydrogen.
Ressarches of the Ammoniz Laboratory from 1935 to 194l (by Dr. Arno
Schevermann, June 1947).

C, Hydrocarbon synthesis from CO - Hz with iron catalysts, Oas

circulation process and fosam process (by Dr, Michaal, July 10, 1547).
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Volume 1T

Winkler Generators

The historic development of the gasification of fine coal

according to the process of Dr, Winkler.

_October 1947
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Polymerized Gasoline

© Table of Contents

1. Magnesium-phosphate catalysts, {July L, 2947} Dr. Schiltze

2. Experiments on the cormercial production of
polymerized-gasoline catalysts. {(quly 1k, 1987) Dr. Schitze

3, Polymerized-gasoline catalysts. (August 28, 1947)  Dr. Rabe

L. Schwarzheide polymerization plant {July 15, 1547} Dr. Haubach
1. Medium-pressure plant.
II. High-pressure plant.
Dr. Minch

5. Experiments on the homogenecus distrivution of

phospheric acid on activated-wood charcoals.
(April 11, 1938)

The ¥nock behavior of Fischer gas polymerized gasoline,




Raeport of Dr. Franz Duftschmid on the Researches on the

C0 - Ho Synthesis with Generator Experiments of the BASPF

from 1925 to 1945
I. The developmenit of fused-iron catalysts {(on the basis of
.researches by Dr, Eduard Linckh arid Dr, Richard Klemm),

II, The oil-circulation precess (on the basis of researches
.. by Dr. Franz Duftachmid).

I1I, The high-pressurs gas-circulation process for the synthesis
: of.ethyl aleohol from waste gasas (on the basls of resesarches by

Dr. Eduard linckh and Dr. Richard Klemm}.

Appendix: Fused-iron catalysts for CO ~ H, synthesls (report of

Dr. Klemm, July 1, 194k},




Low Praessure Division, Oppau Oppau, May 30, 1547,
tasification Experiments Section
Dr. Fritz Winkler

Introduction to

Part T €O - Hp Experiments

Resaarch was conducted ab the Badische inilin- und Soda- Fabrik
by ‘Dr. M ttaech and Dr. Fier on the conversion of CO - Hp to methanol
{(1921-1922) and by Dr. Karl Hochsc]l'nlmnder on the cemversion to Lschutyl
alechol {192L-1925)., Experiments on the production of hydrocarbons only
from CO - Hp, and in particular, of CgHye CoHg, and CLHE from CO - Hp were
started in January 1926 at the instance of Dr. Fritz Winkler by his cel-
laborater Dr. Eduard Linckh. A slight comversion of CO ~ Hy to CoHy,
etc, was found to occur with copper catalysts at ordinary pressure and
at 100° C. Om April 1, 1926 Franz Fischer published (for the first time)

an article in the Zeitschrift ¢fir Brennstoffchemie on the production of

sils etc. from CO - Hp at ordlnary pregsure with iron end cobalt catalysts. A

Furthermore, Linckh discovered that silver, gold, and zinc gatalysts act
li-ke copper catalysts {French patent 635950, English patent 293185), but
that tha ylelds were very small, In the fall of 1926 he turmed to the
preparation of oils ete. from GO = Hp under pressure with fused 4ron-oxide
catalysts, Linckh {nvestigated more than 1000 catalysts, all in the gas%
phase under a pressure of 100-200 atmospheTes. Speclal arrangements of the
catalyst in the rasctor were tested for the purpose of condusting away the

large quantities of heat evolved during the cmveraion of GO =~ Hp to olile.

i




I% was extraordinarily di fficult, however, to avoid soot formation on the

catalyst in the gas phase under préssure. The solution of this problem
was arrived at by Duftschmid: conversion of CO - Hz with Linckh's catalyst
in its om otl, '

Dr. Klemm conducted experiments on ;he'praparntion_ of ethyl
alcohel from CO - Hy under 200 atmospheres pressure in the gas phase,
He was able to avoid the deposition of carbon on the Linekh catalyst by
copper plating a part of the catalyst, by arrangement of the catalyst
in a thin bed at the tube wall (the reactor consisted of a bundle of tuhes);

and by »eing large quantities of eirculating gas,

Dr. Fritz Wnkler




