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dovelepmant of catelysts alicgeihen. The ncceseiyy for the L.c'mloto
ckoonne of svifur (alse ofvffcn--,on"ﬂn}_m S-compeurds, especlaldy
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Synbhesis by Ivon Calnlvebs

Anh decreasing interest in the Fischef synthesis in
rolabion to the ﬁrc:iuc"c{ion of highwgrade gasoline, the :'t.épor‘caxica
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maimy of clefinic nabturs, gopecially ;cr.‘n:,ha sexbile dndustry, is
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with Fo catel Ivst alse yleided products which wnder the proper

conditions contain considerable emounts of aleohols. For crasple,

'

v produchs hevws Lren gor orated, ¥oho CZ0 fracbien’, {230--350°C.)
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Foged Iron Catalyst

T . Thoe ,firs’i;‘ nsabie ca‘balyst for the”gerrw_‘cfai:icn éi’ alédhol
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20 ’oq B-Oﬁ in the fractions &u0~350° ami C-1G% in the i‘r«ctic.lb uml.m
ing over 350°.:- The Y00 fraction® {230°-350°C,.} contained usvally
20»*30;1’;' :D}f mc;ghu off alcohols, e believe “hat the genoraticn of

gleohol iz grea‘o'}:y dependent en tho catelyst, and with fused Fe
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tlxo :mz aempcmnure and stirring co*xd.ub:.om:. Part of ‘ﬁhe ircn has
boen substituted in amounts of 1.5 and 10.,0’ o by Lor2 d..i'f’evcnu
oloments vhich were either coprocipitated with the ipon or vwers added
later by( imprognationy OT 25 aclid componend in & ngound g

(cAkalyzed catalyst). The emplying and_the drying was done 2390
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that, matirally, the nec hemcal stmng‘ah and the Londency "oc
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Al As pmua tor. ele:w‘ptu -{;ha i‘o]:i.o-vz.ng hax.m been tested so fars.
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52, 5;“5 zleohol by wei ghu in Lhe OO frection 230-350°C.. which :.bseh’.‘

5 of 'cna'w‘lr_'.:y product. The sscond best ! aly-'i, is the come
vbina’nicﬁ 9937 Fap! / + 5 11'1203; .ﬂ.ver\age apecific total ‘rlslc abou*u -
90 :gx /i, 305 alcohol dn the OXO i‘racticni.» rvich itself is 15.4% of
the primary product, The ccn_foi aticn 99% Feplsy + 1% ZnO is also
Fron ms‘E of the tes sod & vio-componsnt cabalyqt.o » bhose
vitn 3-3% of the prozober elem=nt wers the mast act’iva cataldystsa-

The ecnpensnbs with 5 or 107 promotor elemento mosbly proved to be

laso ac‘ci'ra and distinetly the lege so the larger the ccncuntration

off the mcL~ L elemsnto
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faster. ha"i 'une S:)”(}lf.xc ot ua:!. y:x_el'i, 'lhn DXO fractmn confams,
iy zuﬂsb ca sasg, afe r 10 d.,ys t lCoB than hal.. the alcchol @anﬁilty ‘

“han at th "-*'o‘:ar’u of the axpenmsntm (ﬁu ds mcstly cause d Ly

, conalderab'?e increase of the sv.otheo's tempev‘auurw) Tnere .are ,
'g\,'b o ] ',.:.._

a slow,d-ecrease in the alcohol comc 1te  Also noteworthy is the

iéf"é:mmple, VAU catalyat fRb3 e

catdlyss §35 Fepls + 13 NigO3 (#2918). We obeerve with it en increos—

ing alechol content for the first 20 days.
Two componient Fe preeipitated cata.l:, sbe have been Lou:zd

which can prcduc considerable am ounts of eleohols, bub whieh ocour

ovetliy.in the ;;ago ine I action and in the reach won water. To this

4yoo baleng he combinaticns #2919 (957 Feglz + 5% Higls) and #2660

The best procipitated catelysts are in She begiy m‘lm_, eIy

:
herd 4o oporate ob o consbent COp level of 305 in the oublet gas.

Corrcsmcndim;],;gr ths temperaturesunder these conditions are not easily

i:c>::'t1'ollcd. Theea cat wre boo active-and have the ton deney te

sl

fpun owoy® end o zest. e axs dvyimg o Allube these types of

Couriys
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Cphay d'.sm‘aegmté ea«*ily,, from loB e ’I“as otner tean.ng co1d1t10n

- opet 19 a-%;:s:s pznﬁ ey 10&& 1:300 trl"c,h G»wz.tsx- gas (measu' d Wi th-
ous _a:-“éssm'a) - The temyératur is slowl;r mcreaged rom .LéO"G:, on
wnhil "’c,ha‘ cenverter gas egnbains ,un Sczc

'"he ccnveruer\ n*r’olacab ave: NN

Lk e e e o - I e

- The D“i:a z‘y p;. o:luc in uhe sepaia.ucz'o

B
o

The reachbicn water.

3, Activ e-, carben adsorbate = gavsol + non~volatile port:ions at
rocn temperaturd. o - ”
- Ao E::it ‘zeses nobt condensa blu in the carbon diceride suoi bath.
The prisery product vas co"tb_u*e" with the porticn of the
Bebive .&:arﬁon adsoroate which J.s a0t volabile ab :z‘oqmtesrmra:mreq
Afber :cmov:xl 61“ the organic acids an aﬁa.l;i]sis by fra sctionzl distilla-
ticn was Tun ¢ .Lth the foliowing fractions: "izc .200°C‘,,.to 230° o
350° and 2350°.  The fraciions up o °C~’.)°C. vnder non;:;} pressucs
'.abova 200° ot 6 mm. Hge The aleohol conbent in the samr te fractiong
was desermined efter drying bym esterificelion ‘Jlt"l misbures of agetic

anhydride and pyridin.,  According to older m aedhicds, -the subgiences

coluble in $ho reathicn vater have Loen debersined by doublo Gl‘.\u. ction
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s scm d.wccr‘cred ﬁha’o t‘n_.s procedure w

\by £ ’ight./ o‘ uble

R il

reachon wabors, By o 'hwo heur e@:tractmn in a2 Smmle‘b

‘ohasc porﬁ.sona can be deuermined c«uanti a.ti”aw, as .,hey bslong *bo t,he

pf.zmsrv prcduct

and have »o bﬁ ueducted from. "c.‘rze reac;ta.on v:a:bnrq pR ;_

Beazdes the alcohol con-bc*xt, of the most imozman’n fxacmcn,

ghst is ‘uhB %0 i'raccaun, whi,ch varies cons:adera l.y accord:ng to the -

UOI"blOﬂ-a ar'd tho

' -‘caualysu ‘and %o the kind of oparat.on, the - cacd.ysts were con.wcd
of. couz's with rega.rd to tnelr spe":.i‘:.c yz.eld oi‘ b.omd por’c,lon.zu E

For hhe calcu.‘lz-tion of the snecﬁ c 11 y*eld o..h.e botal 0il, gaso‘r‘ »

567 dissolved in the reacta.cn va.tev from $he mQI:.EIl”'

vhen 305 __392 in the exit gas vag rea ached, hava bem considered

inclueive of {',he hard pareffin vhieh has to bu @1racted a‘h the end’

of the test from the ca ‘hJ.ysL bv nov m's.ene, ’I’nv subsequant evaliuz=

"cicn of the removed ca‘c,al;;rs's is soma‘aimes injured by the latber
. $

D'"ocfdur% The goss balance taleulasions of the conversicn yields

..nclud:mc' other

oma:mab;e substences ag in the I finsl gases is'nct-

sufficientiy sxact in labora rahory-scale gxpeyinents chielly bg,cause

zag snalygus are carried out too “.rely (s converters)s Ibc;,e

o

ca

Eomeriments

alyst acbivity uweals are therefore prenor.du.r'r antly m&ﬂ.l’b&tl‘& €o

en the Infliucnce of Varioug Operaticnel Condit.ion3~

ond Converter, Dimansions on the Svr\i‘,hes:'\.s

Various items ave of interest,. uh&u is, bhe influence of

the catalyab agd

ng- cn "»ha course of the synihesis el consban® Lernof‘ﬂam

fure, tne influences of ; He pipe vidth, +he catalyst load, the ¥ind



Cof x,lrculat.wn of E:he mb}xeuls gr..s (roisam.en) &fﬁemn e

ca.*z,a.,,{a‘t. .,mmrs mtn equa.l loadw “‘be' ins."?;.uevwa of tlis gas compogi

u“vm on MG a\muhf‘aia ni-f'h epacial csneidbmtm_ of carbon m,zmxida— v'

Crelken yatnau,s a‘.es s uhﬂ :.ni’lumce c*‘ 'che reac’r.zon ccrzdz.w.ms cf the

caw:l.y*i, <.r='€. f'm&luy b‘ne ..n,‘.‘"?u nca of t"xu svn{.hcasm tennaemr;wﬂ ‘i‘h_&-_‘

18“

pRTeS p mﬁrf“ expammen’n.? a.ra p:w“ly b»:mzr nur:ked a&‘,, :.or another paz'b
vhe raau,.i)s ax-a a..re“dy 2t h& "‘he pmposed pmblems hnve beexx
awdzvd pa-*tl,f :.n Le 2&5 in the small sr:a.!.e converters of Dr. Raiwngeﬂ
p..“’sly in Yo 7 6 in- semz.atechm.cal conve"tera of. ‘Jz‘, vaLvero . The

c* a:‘m..m,s 5.1« Eie 776 could bﬂ cmluaced mncn bct’c-e. favr a.s 2.

mmterisi=halsnce. galmﬂamon ?&;Sv concemud, Femdes the gennramon
oi’ élcohol, these -e::parﬁmnt»s:dcalt‘also v.::'.th they:.elds end the | -

losses by bhe formabion of alcohol. Dre Yintzer has veported

-separately. an thess ezperimeats;‘iﬁ;_
Toe In .fiucnce of the Texperabure on bhe G‘c‘u;:qe of the SJxrbhesis -

Eyperimintel :;Lem:x.‘.. for this 'owo plem is at hand in I

Erperiment I /22 {Dr. Reis singerds L’Du}’iﬁl’;nu 'LL/2.. wag camed cut in

2 smll:—acale ‘gonverter IT in Ms 2 ‘4 ('Lb e danér dis :m‘cste") under
the usval ca:dlulcns {200 12 catalyet VE 17, granulabion 3.«!-, i

hsigh‘l}woi' Tagor apprm:é’cely 150 o at ;l;?.O"C, with space velocity

+3100, 21 dey reduction Wim2, synthesis ges load: O-water gasd

e
{\_\
;-n
8]
(2
fo?
1=

1:300 2t 19 Qt-‘x?ﬂu)a The 33 n'b‘.zesis tenperature was alwys kept constent
. n
within a perded of 8 d;_\vs, so vhat & coa.:a;m’r £0p conbent in the outlet
it B
rm3 vas assured. After the o:cpn.rm;lcn of such & peried the Lo ocratu’c

wot inercased so bhat. the COp level wa =3 about 5,: higher than 'oei‘ore.

‘Tny this mexmer the COp levels of 10, 15, 20, 25, 30, 35, 40, and lp'{;
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Inﬂucma on the Produm Dzstmbutlm {F.uzu:*e .;.)o

i

: sn.‘ch :..Lsins' te:aoeraw a3 and ""J_Sil!i" CC-— CO;LU nt in the oublct
gas The ccmpcsit’i

1oL the oy ..m":y produchs Sh:i..fu.; in favol. of ths-
-

Y gz.so.uq-,; end gasol frection :rzcrﬁaw T
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