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Tproved in the first‘report (2286/0) t a‘nthe effecu of ethanol B
catalysts deereases with ‘increasing. temperatures (above the optimum..: .
' tempprdture) ‘thus. obviouqu the'yield :of  such.a menmcooled” reactior's*
space mogt be less than that of e fcooled® onew But on the other hand.
“the, niﬂher alcohon are obtained in & better vielde .. '
U Buchoan - Wincreasing: temperabure: chaWQGteri tie“‘could {:omncnz'a‘—~
“twvely easily be. produced in the M. 2 AN autoelave; «hjch wag used -
“for the experiments. T have Jlr@w&f pointed out’ that
‘na pra]jm&nnry hcaiing of the gas, thc first layers of ¢
chilled,. Tcmpera ura: condibionsécan sherefore-widely: be
~adequately adjusting the quantity. , .
“speed of ‘the gas, Unforhununely tempcrature can. onlv be meqsured,. 5
~the ‘ana‘o“‘“hn catalyst .yery thus the ‘conditions: eunnot be exantJy
:tested. . Therefore the tests have a rather pre pd”““LVL characteps ©
(ive. examination of the products i nHecessary, the per“monts
should be repeated in.an: autaclan Qtt a1 ;uiteo qu ﬁhCht ‘tests -
eaav1ng ‘means _for: regl “ '
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Fxperiments with a-eatalyst
i?reparatign-ofwtheﬁcaﬁalyst:m

T}the paste was’ dried, pulveriae&‘
Result of the anulysisy

o Results of a series oi cxperiments:ulthfloofcc‘catalyg '
250 atm (atmosphereq @XCess pressure):i
‘A,:.__f,vin F* r. -
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T Results of;tha gas analysas o not reported since methane re-
~meined within the linit of 35%a i
e The: quantities obtained in the ingle experiments were: unfor~
1tely- so small that’ Ay was not: possible to work them up, In a =
;further eyperiment ‘the. filllng material of the catalyst was still |
increased: in order. to obtain aufhentically a strongly. accending .
~characteristic: temnerutare curve: . Here: the alkali-free zine chromium
:catalyst (already deseribed previously) w18t a ] M was' f£illed in. at
theedld side and: ‘then only. the. alk&;i*COnfdiﬂlng catalyst WEalw,
can amountdbf 70fcc3 eachs . The results ‘of experﬂnents rith this cata«
ﬁlyst ; ~in Table'z and Pigura R L
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o Up tO 77 deg Cb tar
7788 deguCu woves
" 88~10/ ‘deg.C Y
. 104~TE2-26EeCu usles

'3ﬁover 112 deg,C.c

The tofal auantity of_ulC( £
R8O A 3665 49,52 297 md
.4 6p by vol¢3 ‘the higher. frdctio
! 3 “by vole. of . the 'raw Haterial
IR order “to. investiVate mor,
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‘ The portionic nmaininv N
‘-707% by VOla'OI‘ 6 55 Xhl/h.

{vConQensate: 1n 5 hour
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ﬂxx'eriment Kal 12 v*"“‘

IECdnaéﬁééﬁé*brIn 5 hours’AOA., ml correspnnding to 80.9 ml/h dverdge &
jy(Minimum leuex7 ml,wmaximumfvalue 90 5 mL) v .

ifProperties'

“sen 0¢8522g(correspondiné to
ol 03% cngon)g;

ng % *', :
i 64"‘66 degs (;o unuo 281¢5 ”I'll : i
gfurthermore 3845 ml isobutyl- olls: (9. 6/ by VOle) dnd about 7lvmlrwater.y
D I°0butyﬁ oils were mind with 50 ml- 0014 and fr>0uionated.~ LT
. : _»Bspa Oetoennlusnbcﬂﬁl 57 degc(u
Up o 78 de@,aCﬁ ewcco 56 mlp 3 ml: 01 ulem ‘ »

7862 de&,o:Cu Eelee AR

822100 deBati v e Sy
100-110 degaCeo e.*nocfl/c5 ml - 1sobutanol)i i
, g-ovnv 110 degoCe sevdo lO ml higher thanl%@)“~"

f}OunpuL on 18 obuidnal is 4 4 by vo¢,,von aJCGhOWS ovcr LA 2 5N by
L vole, +og9rher therefore 6, 9ﬁbbyvvoi«Lor'5 58 ml/ HdtiO 04 tc
j"whigher than caﬂﬂ %o 76«‘. s

S J*These ﬂy‘erinentu re renr euunled 1n:f1gure_3 anq'uhow unequi~~
aﬁvncally that &t increased temper vtures. the zmount ofi ifactions over
foA increaaes.relati¥~%4=—e ‘the fractlions .of Chs Thitr'is not desize.
ables s In ouposition o the;opinion general]y iouna‘xn liberdture L
’freferences 4t 18 supgested. to Cakso ' : ]
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. smelled aldehydealike. An aldehyde~oontent of about 1. 6 by Vol =

(caloulated a8 acetaldehyde) was determined: by_the hydloxylumine g
~reaction,’ By diluting with water and distillin “(botling pointiat .
.the starti 31" deg.C.% and by several: times’ Tepeating this. operation :
altogether 5 7.ml MollsNvere separated. Furthermore now 35 ml dis-
“tilled over at 64-66 deg. Ca (pure methanol’ Loss in' these opera~ -
tions was therefore 9¢3 mls = :

The main fraction, 64-66 dega C., to whic

in ‘repeated distillitions of “thé-last runnings. . ed 100 :
74.67 by wol.  'By ‘adding to .this sum: the qudntity obtained from tne
first runnings the. totalEOutaut wasﬁBZOé 1w 77 T
Xactly tbe uameﬁe o Ja

"heﬁquanti_;es obtained?

g ; eyeotrop by
50u0"ml.(about l bi vold) S
e : (denoted us "*ntermediatc fractiqnﬂ):"m
407 ml "isobuty ; ; nda350 wliwater remeined &8 residue: Lo
: A togetnor 4075 ul were recovereds . The: relatively big loss| "
of l 5 ml & AQIp by vak. e dertly ‘be ‘explalned by the nun~conﬂensed
portlons Cand’ pgrtly simnly by the fact that the Raschig = rings of g
~the” distiiling column”apparatus wers first dried out nhile they re~ "7
tained at the end” of the' operation s ccrfain ameunt of Jdquide o
358 5 ml.of the Isobutyl oils were 8istilled »iuhoLt ‘udding any
otler'cubstauce by using’ the' isobutanol itself for the p urpovn of
azQOchpic dehynr +imn %luh*+ho followxng recult* LT i
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Boiling started at 51 2 degi .

.cn 12 mloncn 68 8 deg. C- -
14 mlun.o 76,0 - : 3 :
16 mlootu 8106 :
38 ml,.n 99,5
9 ml.@.ﬁloz@o“

“The residue over ge had a: hydrOCarbon~like smell& %hﬂ'density
‘of ‘the pro&uct was: determined on- anothar samule (col]euted from dif» B
“ferent: xperiments)“ith 0s7T4T
ST he combined ‘fractions up to- 102 de Cp (D = 04825 8) contained :
%aJdeh/deso After removing  them by bifulfite~ureatment e mixture
3rcsulteu $mnllin from hydrocarbons; the sames. . ¢
‘ Regarding’ the,preSunce ‘of. (=3~alcohols éuﬂpropanol and isopro—"'
wn°ncl) there 1s a possibility that fraction 50-84 deg. (I2.5.ml = = =
- 0.3% by vol.) o¢ the intermediate fraction° m*ght contain the: azea»,,;
i : rater (80.4) respecte isopropanol (82. 4

“dege)s+- The fraction obtained by distilling isobutyl oils boiling -

at BL-88. Gng (35 ml‘» 048% by vol, mlghu“contain the wzeotropic .

_ mizture n«propanal«water (87:7 degw) ) it smelled, however, definitely
dike is cnutanol, although the aavotropic mixture of this alcohol with:
water ‘s known to boll only at “89.8 deg. °~ But ethanol is. only oercep«»,
;tjble in Lrace (Vbﬁy Qlivhtly poaiuive iodofo;m teqt)q e IR
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. The producta obtalned Wwere. worked up with those of:Exp. 6 in
_the first layer of 70 ce. Stal an djoining a’ 70 cen 8t ﬁ:BB
;were usede S ; »
v ‘In.six hours during test al 425 deg.y-gas vélocity abou 15000
ialit/h (Rota” 180-200 mum) & quentity of 309.5 ml condensat

was obuainea; fhis averagesMSl 6 ml/he LR

| }] }Free acid¢,a¢gcagoal% i
'»; Comb1nﬁd‘acid; « Q% 7%

.”f66~70 deg s e
VGmSO deg

faédinb CﬁJ i In this _age hawevcr, B
797-88 deg. Co was: obtuined (38 and, hd_;n
jvigusly containﬁd th *a@eo,ro lentxture

i , 5 ¥-dsopropanol
;iraction 99w100 consistSMOf n“propanol f? l%iby vola
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DBRSitY- e a ccoqe: 008517
Free acidisesdse 0.09%
~ Combined acidees Cobf .
Aldehydes,«.«... 0. 3%
Acetone..-'o'orl 04%

Fractlon&te distillation of 1160 ml gave the following results'  

up tO 64 deg. C.... 2405 ml - T - f.p'
64-66 deg- Ccc&unnt 771 0 nml S 5 fT"

frurtherno*e after salting-out and drying with K2003x 88 ml*ﬂisobuty3
101137 (7;0% by VOle)o",-'

"By fractionating ‘the oil (boiling Qtarted at 7L Qega C¢).thqr; 1‘;
 foll0wing results were obtained,_ o

: S Po°sib3@ Oongtit 4e§t°' S
o C»booae 6eO‘ml"7j methanol»water' Buh nol icdoformm.>
; ' ol tegth Jliéhul positive oo
o 9~85 dego-ConcauOteo «300,ml<'-;:Isopropanol~uaber azeo:r.SO & Gﬂ’
sl _ s Isopropanol T B2 o
*l°ﬁ,.85~Ql degq C..'...... 2;O'ml - n~Propanol-water azpotr¢ 87070
L - . 1sobutanol-water . 89.8.
~T‘,9l“94 dega CQcp-octee‘ & _;“n-butanol~“ater “ff s ,92”31.%“
- 94102 6980 LConeresei. l;.O mlng;mn~prgpanol e - U 2, S
'“LUQ“105 dego C.tht#.v 3.0 ml f ”~ o }" R FEE
ileS“llO‘dego C$¢c0'na 10Q5 ml . 'isObuLanOl o IR ”lﬂﬁmﬂ :
5 ;‘7OVLT llO degngonaeoo 43 0 Ml‘ [ high@r thdn Q4 . "-;r ‘

wlThu Tractlon, contalning isonvopanoL has qtill dec1ea*cd (Oh 26 -4 bv S
- ¥6Le), the fraction. n-propanol-amounts :£o L.3% by voli, the fructbon”
qugobufﬂnol to e 9ﬁ by volg while the- fraction "nigher than CAﬂ is
;‘,.Jo'?n‘f‘, .)V-j "VQlo N e e
S he experiment. should be- repaatvd ut lower Lomperature Ha‘evergy
"4t has 10 be. considered &g an interesting. faet. that this cathytf pro«,
3'uv"e° by far more nrpropanol than “be catalyst ﬂKal“ o
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o falso in these cases the relatively high'c tent ov;combined acid'
_-remained-remarkable (Le5%)s o e
. In an experiment.of longer uration (N deg. 12) at 400 deg. :
-.and. approx.’ 1000 lit/h gus velocity, where: the same arrangement of -
. catalysts as montioned “just here. above was: used, the: production o£:;
‘*';condengate was 595’5 ml,invll hours thus,dve ge: 5¢}m1/hour, S

‘ -Prerrt5e 3;,37

»’YAldehydeQi61U¢Qtvt 033@}\
o »‘@ceaqc Q 9y, ﬂ

':‘4“64“66 degoawotnnﬂ460 m3 S
' wl,:6~7u degarCOCPCB' 20) mlf "~‘ WY
";fﬂover 74 d@gi«oune 54@0 ml 04li”

L R ";g“‘ Q ml aatcr

S i&IThese 54 mlﬂo SWETre. i rkad‘up~togc*her‘v thﬂAé,ml Q_ﬂing fr@ﬂ

7 the -experiment mentioned above (translator's note: mot speeified;:
'».'probubly the 32,5 nl ¢il: mentioned in ‘the lower part of the: previous
o page)e  Affer drying with ¥ 3003, 58 0 ml remalned, Fractionutlon

' :gave the T"ol)ovﬂng fngne i , BTN N

'-‘,-f":u?' «-82 degp e
‘('8? 88 Q@grwn vwc
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