TOM Reel 101 — Doc. PG-21579 — NID>
“INVESTIGATION OF THE REACTION WATER OBTAINED FROM
MIDDLE-PRESSURE SYNTHESIS EXPERIMENTS WITH IRON
CATALYSTS AND HYDROGEN-RICH STARTING GAS, F. Weinrotter,

April 30, 19417
PRELIMINARY OBSERVATIONS

The first step in the investigation was to separate the water obtained during the
synthesis from the hiquid and solid hydrocarbon reaction products. The water was
colorless at first, but after a few days, it acquired a light brownish hue. The reaction
water was acid towards litmus. Certain quantities of iron salts were shown to be present.
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QUANTITATIVE DETERMINATION OF THX ALCOIDIS AND FATTY ACIDS IN TH: RTACTIOY WATER

Sareonification

735 cec. of the reaction vwater were refluxed for several hours with an
excess of sodium hydroxide.

fnalysis of Saponification Nraction Boiling Relow 102°C

At thie point, a 73.2 cc. fraction toiling up to 10077 and containing
the alzokols zould bie seoparated. Quslitative tests on this frzcticn revealed
the presence o[ letonas (acetone, neihyl ethyl Letcone) and the akecnce of aldz=
hydes.

The boiling roint curve ontuined by distillation of thir alcohol
fraction in a welledesipned micro column (15 theoretical plates) is shown o
Fisure 5. |

From the boiling point curves, and the constant boiling azcotropic
miture of ehtyl and oropyl alcohol with water, the percent of pure aleoheli ir

th: reaction water could be calculated. The Tigures are given in Takle 3.

Table 3,- Content of Pure ilcchols in the Reaction Water
Expressed in Veight Fercents

Methyl alcohol 0.
Sthyl alcohel 3
Nepropyl alcohol 1
M-butyl alcchol 0.5 (t
5

Total

O_é)i‘r

N O Ry On

4

-

*The fractzon boiling at 929C. {indicated in Figu = 5) wes
assumed tc be the azeotroric mixture of butyl alcohol and
water.  Owing to lack ol information in the literature,
this cannot be considered ccnclusive.

Analysis of Saponification Iraction Boiling Above 100°C.

The {raction boiling above 100PC. was evaporated on the water tatl,

and the sodium salts thus obtained were decomposoed with cilu e sulfuric acicd.
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The solution was then saturated with sodium chloride, and extracted for 150
hours with ether in a Kutscher-Steudel apparatus, Removal of the ether by
distillation produéed a 1,7-gram residue of pure fatty acid which, referréd
to the total quantity of reaction water analyred; amounted to 0.23 waight
percent,
FURTIER TISTS

For further identification, the fatty acids were esterified with
methanol in the presence of sulfuric acid and the mixture of esters distilled
in a micro column. | '

The only fraction whizh was obtsined was 1.8 cc. of nethyl acetsto,

since at hiyh temperatures, the mixture of the esters of the hikher'ra+ty

acids decomposes in présence of sulfuric acid, xethyl formata was not preuentu'i? . :

The quantity of acetic acid calculatod from the nethyl acetate frac~
tion was 1.36 grams so that the fatty acid mixture contained approximately 80 ’
percent. by weight acetic acid. The remalnder was composed of the higher homo-
lopgs of the fatty acid serlcs, and could be recognlzed by th01r chdractoristic
odors, Formic acid was not present or if present, only ‘in very small trdreso e
In the original reaction water, fatty acids were present'in fré! form up to
approximately 80 rercent., This was evident from the acid= and esterlficationm‘
values and from the dlstlllatlon curve of the fraction of the origlnal reac-

tion water which boiled below 100°C, (Figure 6). Th1s fracuion closzly re-

samhles the corresponding fraction obtained by saponification »f the reaction

water,

Figure 7 shows the variation in renction temperature with synthesis
g1s composition, and Figure B surmarizes graphically hydrocarbon and watér
¥izlds versus synthesis pas compositién, aiter four weeks of operation. (This

refers to a one-stape operation.)
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