| Research Period: - 1942-1945

Expe,”“',}‘i;xyiéﬁﬁsfvvr;te,fh&d:tbA;ﬁiéat'igété"ﬁthe activity of ivon _
~oatalysts inm-liquid-phase ~synthesis of oil.from_water ges.

ietoans osults wore s £olioms:
1% "Faicu catelysts, containing small emounts of al-
mli, had a strong: oil, synthesis activity,: at'tempera-
m,m.or,zsgoc. s e, “1\_“ ":‘ .’ B '_ . pas P :
2. A similar catalyst, but oontaining no alkall,
“showed weaker: activity for o0il synthesis, but strong -
_hydrogenating power at '250-2700C, o

3. The ocatalysts, Fe-Cu-Ca0, were prepared by pre-

_oipitation from nitrate mixtures with an exocess of

- sodium hydroxide. The catalysts Fe-CaO -(100:100-150)
and Fo-Ca0-Cu (100:100-150:25) could be made into .
very hard tablets, and were suitable for liquid phase
synthesis. at 260-2700C, and pressure 10 xg/cm2, The
catalysts Fe-Ca0{100:10)and ¥o-Ca0-Cu(100:10:25) had *
better mctivity than the afore-mentioned, but dbinders '
were reguired to make satisfaotory tablets.

I.  INTRODUETION

Resoarch -on the synthesis of hydrocarbons from water gas was made ohiefly
for vapor-phass reaction oonditions, which resulted in some diffioulties in
removing reastion-heat in a large=-sogls epparatus..  Reaotion chambers of

. tubular desigun weroc used for ocontrolling resction temperature, dut thess
obambers wers expensive to oonstruct and aifficult to maintain. o
A Dew, simpler method for rexmovipng resction hsat was proposed by the 1. Q.
Co. in Germany, which was based on the oirculation of synthetie oil through

7. rischer end E, Pichler experimented with ila\u.d phase synthosis using
_an iron catalyst suspended in water under 10«40 atmospheres Of prossure
“‘“"’9‘?’”‘\’9&?‘""“‘1’ results were unsucoessful. : :

mtonwg, {ments wore made to deteraino a more suitabls catalyst
<-for-the-1iquid pa _synthesis. ‘




iiI;:ziéﬁnhémaL RESULTS
©As . Experiments with:Fe-Gu-KC03 Catalyst ' . .. .. . .-
‘nitrate’

: 'ciétaly_sts ‘were prepared: by ‘precipitating fr ‘copper.n
-sodium oar-;

bonate solution. This procedure was simil “to that used’for ar

oa;qust, desoxfibed-ln Part II.of this:eﬁélosurp:v g

solutions with an excess (about 20% of theore

.-Experimsntal  data”on’ these .catalysts,  summarized=4n—Tabls—I(B ‘
- that,- (1)"the" catalyst’ Fe-Cu-K2C03" showed ‘activity for'.oilisynthesis::.
. at_temperatures under 250°C, but:variation of K,CO3 content had 1itt
.influence on“this-activity,(2)"the: catalyst Pe-Cu” {oontainingino: i
alkall), -showed' lower synthesis.act " ' zbut:
.hydrogenating: power  at"250-2700
B. Experiments with Fe-Ca0 and Fe-Cal-~ talyst. v
‘These catalysts were prepared by precipitating from nitrate mixtuyres
with a large excess (about 100% of the. theoretical amount)-of sodium
hydroxide solution, and the precipitate was washed with 1/20 ¥ : :
sodium hydroxide, L RS TI . ; }
Data on these catalysts, given in Tables VII(B)19, and VIII(B)19, show
that, (1) the catalyst Pe-Cal was active at 'a reaction temperature of -
260-270°C., and its aotivity was better with lower Ca0 content, (2) the
catalyst Fe-CaO-Cu was more reactive than the’ former ‘at: lower ra=
tures and the Ca0 content had less influence on the synthesis activity, -
(Bglthonatmu .with high Ca0 content-was very hard and made exoellent:
tablets. - T ‘ PR A T '

The best catalyst for the liquid p e“nnoi;oui;:,:g&m w:p.,!}o:r'é:wt':m:cnﬁ 5
(100:150:25). . The amount and quality.of oil fo ~in*these  experiments: was
not -determined, and: it:would ba:necessary to perform: i

At \ experimentsion hrgx‘-
continous~pilot-plant. acale to ah; the econonic at
process. Vg T e s ;

All work on Fischer-Tropsch syath 48 was atopped in. 1943, The work covered
in these three sections of "Studles oa the Fischar<Tropsch Synthesis® =

“Topresents-ull-of--the-work-done-by-the-Havel-Ressarch-Department=t
sefit Of the process. - T T T TR
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Catalyst_ e
(Fe-Ca0} .-
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Table vaI(B)

*In all cases,initial pressure was 10 xg/om®

EXPERIMENTS WITH Io-CaO-Cu CATAI.YST

Catalyst
(Ye~Ca0-Cu)

Final*

£

Synthesis Temp.
(ecC) ‘

Synthesis Time
. (kr)

Contraction
(Vol )

100:10:5 bed 260 2 57
100:10:10 | 4.0 260 2 o 60
1 100:10:25 | 3.7 260 T2 o 5
100:200:25 | 4.8 260 2 52
1001150325 | %.0 . 260 2 T 60
“17X007200325 1 K2 260" e T2 e

‘In 111 cases lnlctll nro-.uro was 10 kclenz






