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The products of the stirred foam reactors at

being de-acidified, with 29 percent total alcohols,
and after being de-acidified 20 percent free alcohols
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and 28 percent tetal alechols.

£ o Ty a3 P G oF FAs 1
\2ewinsd ol opsraticns for wisdle o

1 produstion)

2t

]
<

3

a5

ter deeacisifying

Q
0
5
by
lu
Lol
b
tard
’»j
]
D
#3
[¢)
2]
L&}
ot
>y
vg
oD
D
(a
Joi
L]
%]
g
Q
(]
fe))

snd 1% percent total aslcohols in the nmiddle oil -
fraction. o
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pm_maucupsmbﬁ No. 717

- L.euns, Product
- May 21, 1941

[ ‘_. A

" Mol.

; B .. ¢ :
Fractlon ~100° 100-150° - 150-203°
... Propor~- - s
' .tiom 19.4% 18.2¢ 19.2%
R v
. Gasoline 56.8%
veight 80 101 112
 Free o
" alcohols 7.5% 21.8% 24.0%
" Ester-
ified . . _
‘aleochols 0.3% 0.6% -1.0%
Total . o
alcohols  7.8% 22.4% 25.0%
vwam:Wmm . ” |
‘+Ketones 8.7 % 11.8% 4.1%
wwmw o : o
acids 0.60% 0.6% 0.6%
Olefins . ‘ .
Ar%¢domoaww Lo
No.) - 4y 8% 30.58 . 21.8%
IoAine . :
no. e
(Hanus) 51.0% 30.5% . 22.6%

ﬁt#um

H,..@E@.sr
ﬁmzsm mmﬁou waomcoam b@Mlmmmwmmmmmw, |
_ ‘ " a _
_wwooo\waa, swmoo\mss ~200%/2ma  ~250°/2mm
mm 1k, mm 10.9% h.5%
Mirdle 011 36, % |
wgw .wm ,wwo /g._‘.mw@ 265
yayma. 20.0% 26.1% 19. 0
2.2% p.mm_ 7.3% G.2%
_.,mm..mm_ 5% 335 25.7%
78 .5 X R
Mw.pa_ 0.1¢ 0.1% 0.3%.
mw.ma  2% .4% 19.0% 13.7%
om,.ﬂma_. 26.08 . 22.6% 19.8%

H
Bosidue

6.4%

580

13.0%

an

O%

b1z



Experiment No. 719 | -6- o 1436
75 cm reactors - ,
May 26, 19%) = Product from Stralght Vapor Phase Reactors ‘able_ 3

SRy S ety el RiaE -ty

Catalyst: FuseAd omwmpwmw (Leuna) Temp. 195° 20 atm
1s 0.2

Conversion 20 - 30 percent space~-time yle
Profucts not pretreated

A B T D E 7 a A
Fraction ~100° 100-150° 150-2000 -100%/3um  -150°/25m =200°%/2mm -250° /oum Residue
Propor- - L .
tion 2T. 4% 15.3% 12.7% 7.8% 16.8% 10.5% 5.T% G4
A V g . ‘r Vv
Gasoline 55.4% Midrle 011 39.6%
EOHC | N
veight 83 95 116 1h9g 206 249 306 800
wuwo
alcohols 22.2% 24, 0% 2. 0% 24 .08 21.3% 14 .79 21.5% 11.5%
Ester-
ifieqd : , ) ‘
alcohols 2.1% 0.7% 5.0% 9.1% 15.0% - P0.0% 28 . 0% 41.0%
Total , . . | |
alcohols 24.3% = 24.7% . 29.0% - 33.1% 26.5% 34,79 4g.5% 52,5 4
Aldehyde |
+ Kat.ones 24,84 16, 5% 8.o% 7.0% A 5. 0% T 1% &0, 0%
Free ,
aclds 0.15% 4.1% 2.7% 0.1% , 0.1% 0.1% 0.2% 6.5%
Olefins
(hyaroxsaat. .
no.) 33.0% 22.25 i7.586 . 20.6% 14.7% 9.7% 12.2%
Iodine |
bOl

(Banus)  45.0%  19.34% 20.7% 25.0% ~ 18.0% 18.0% 6%



' _Experiment Ho..T16

a

.. -U-reactor 2

-

o May 20, 1941

. PR ) amwwm:m_
Produ :L.«@. Gas_Cire ,ﬁ..m..wrm.;hn

omwmwﬁma wzmmm finely ground Abmsbmu Temp, 195° 202tm

!—llb)

Conversion abt. 50 -~ 60% mﬁmoeewHSe %»mwa 0.4 norm. residence time

Prosuct uow vdmwdmmams

B . ¢ - p g P @

S , A | |

- Fraction  -~100° 100-150° : '150-200° .awooo\wsa ~150°%/2mm  -200%/2mm 2500/ 2mm
Propor- . o . o -
tion . 11.7% 8.9% 9.8% B mm 1463 14.5% 6.4%

Gasoline 30.4% - .v., . guamwn~09H m@.m&.  -
Mol. S T .
veight . T4 g1 183 162 193 - 246 292 ,
Free ) . | :
alcohols 15.4% 27.56 = 24.1% . 19.0% 13.2% 9.4% 16.7%
Ester- - B , , |
ifieqd _ _ ' ‘ ,
alcohols 1.28  2.0% 3.5% . €.0% \ 7.2 | 8.5% T 13.0%
Total R R | . S
alcohols 16.6% 29.5% 27.6% 25.0% - 20.4% 17.9% 29.7%
Aldehyde , S | |
+ Ketones 6.6%4 9.5% R | 5.4% - 3.2% 3.1% 6.8%
Free ; . R . |
acigs 0.6 6.1% 4.9% 0.8% - 0.5 0.3% 0.4%
,owowwba - , /
{hy~rogenat. o
no.) = 46% >9% hW7% 4W8% 4% 214 284
Jodine )
. o. '

- (BEnus) 53 o NTE BT 348 - 28% 39%
Oxygen: . B ; y- : .
'was not , _
detep~ g

mined

E
Residus

30.9%

15.0%

19.0%
34.0%
26.0%

0.6%
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 Experiments No. 72l
. U=Reactor 2 .
" June 25, 1941

Catalyst: Fused catalyst
abt 20% gas yield 0.2 s
Product not pretreated

N v
- -
: 5 LN

Product from amm.cﬁﬂncpmepos Reactors

D

(Leuna} Temp 1959 20 atm.
vmoawwwaw yield short resilqdencs tinme

A

T-434
Tatle

- A B - ¢ . D g ¢ H I
Fraction  =100° 100-150° ° 150-200° mpooo\msa_;wmoo\maa ~2009/2mm 2500,/ Pmw C=275%/2um Resicae
mwouounwob,p@.mm 1G.4% ,.w,wuymm 8w ,_1Ho.g&.v " 8.0% m.w& mrrﬁ . 19.5%

VT o ) e . s
| . . Gasoline 45.8% Migdle -011 32.8% ° .- Solids 22.0%
S Mol. wt. 79 9o 127 173 198 oay o8y BT 700
_Free alcotiols 43% 306 288 . 295 . -1B.0% - B.7%  16.0% 5.4% 114
' Esterified . | o . ; , |
alcohols 1.3% 1.6% 3.56 . 6.5% 11.0% 15,35 15.08 13.9% 23 . 0%
Total alcoholshh.?% 31.65 31.5% 35.5% 29.0% 24 .0% 31,08 29.3% 3h, 45
Aldehyde + D A -
Ketones T.3% T.3% 0 h.ug 3.8% 5.8% 3.7% h.5% 3.8% .03
Free acids  0.5% 3.6  2.0% 0. 3% 0.2% 0.2 0.2% 0.3 0.53
Olefins o o e
(hyaro. no) 53% Wi1% 44,58 h2.5% 34.5% 30.0% 14.5% 18.4% -
Iodine no. . - . ~ | - )
(Hanus) 598 42.5% 44.5% 51.0% - = k2.5 38.0% 3%.6% 35.6% 455
Oxygen 6.7% B.6% 7.8% 5.0% o BTE ' 3.6% 3.4% 3.3% 2.9



Mmﬁumuvawwsmun,uo._qmm
- U=-reactor 1
" - July 28, 1941

—

mnsnmhﬂmnc@harhwmﬁhﬂ&ﬂ&hﬁWLr@pam;;mwmwm

Catalyst:

Fused cats

~abt. 15 % conversion 0.2

waoanoﬁu mmmopmpw

ST - A ww. R ‘.‘O
. Fraction ~100° 100-1500 Hmoanooo
.wm,Wuovoﬁapoﬂ 6.68. 22.6% 18, 8%
,_;, ‘ | omwowabwkkm.gugx
wxizow.,tm»msa 95 108 © 121
Free alcohol 7. mv 19.0%8 .wm{q&
Mwamd»wuoa . o )
alcohols 0.4% 0.8% 2.3%
“Total alecohol8.2% H@.mn 31.0%
Aldehyde + o -
Ketones 5.7% 6.7% 9.0%
Free acids 0.01%  0.01% 0.01%
Olefins o S
(Hydro. No.) 65% 59% ~46%
- Iodine no. L
(Banus) 65% 52% 3%.5%
- Oxygen h. 2% 5.6% 7.2%

pwma Ahmsum\ a@au. 195° 20 atm
‘space-time yleld
H@a ﬁ»au m& KOR Gmwowo

short residence time

7436
Table 1.

i

5.3% 0 2.8%

Q»nﬂpwwmwuoau washed 4 times
S R E. . F g
ﬂ.ywoco\ymss_ \,pmoo\wmgs -200°/18um ~250°/18mm
L3 13% . amg 6,7%
 Midale o11 ;m T
131 Mmm 6 291
2h.1% 28.58 - 19.0% 1%.8%
2.7% 3.2% 3.88 5.2%
26.8% . 31.7% 22.08 19.0%
7.6% 6.5% b.2% 7.8%
0.01% 0.01% 0.01% 0.01%
 ueg 38% 23.5% 168
35.5% 29% 208 20%
6.0% 2.3%

B
2500

5.2%

48%

3, ...}i



~10- : P36
_ E Table 8

O TR s -

Experiment Ko. 720
U~-reunctor 5 , , _ .
June 4, 1941 Froducts from Stirred Foam Reactors

Catalyst: Powdered fused catmlyst (Leuns) Temp. 210° 20 atm.
abt. 20% conversion apace~-tims yleld 0.15 from 12 days zun.
Produet not pretrsated.

| A . B ¢ D E : F .. @
Fraction -100° 100-150° 150-200°  ~1.00°/2mm ~150%/2mm  ~200° /2mr®) Residue
Proportion 10.5% 8.1% 10.1% _6.2% 12.1% 47.9% 5.,1%
. N Y ot 7
Gasoline 28.7% Middle o1l 66.2¢%)
Mol. wt. 80 91 117 133 175 2359 h40
Free alcohols 17.5% 15.2% - 18.2% 22.6% 23.8% ih.8% 7.8%
‘Maewdpwwma , ;
alcohols 2.3% 3.0% 6.5% 2.1% 14.3% 17.0% 35.0%
Total o . . :
alcohols 19.84 18.2% 24.7% 31.7% - 38.1% 31.84 h2.8%
Aldehydes . | B |
+ Ketecnes 14 .0% 9.2 - 10.9% 9.4% 7.0% . 1% 94, 0%
Free nciis 2.7% 6.,3% 2.4% 0.5% 0.4% 0.1% SN I 4
Ojefins . | ‘ , ,
(Hydro. no) h7% 30% 39.6% 35.8% 30.0%  27.5%
Todine no. ,
(Bsnus) 465 4% 37% 36% 33.7% 29.7% hi &%
Oxygen 11.18% 13.6% 10.46% 7.09%  6.50% e 6.97%

x) The large size of this fraction must ve vaH&Hme by & partial carrying over of the ligquig
phase. Test was repeated at a later date, mnwww»ﬁmﬂd Te5.

- ] -



T-136

maﬁmupsaﬁa No. 725 . O LR  @a,_ .~ Table 9
~U-reactor 5 wdoacowm ﬂuoa mw»wd@m moms wmmowomm.ﬁ :
ucba 28, wmgp

- Catalyst: woammwma hsmem amnmpwmw Aﬁmsbmv amsv mwo 20 dm
_ Repetition of experiment: ﬂwo m%we% 5 zmme ovmwmdwos
R : C waoacoa not meawmmw@m_m_, , . N

e T A B gl

. Praction = -p00° _.-Hooo\mas ,»pmoo\msa {:rmooo\mas;r vmooo\mga_

- Proportion Gasoline 16. mm 6.3 12, wm 20,68 13.6%

. _zpaapaopp uw mu_ RN
Mol Wt. S ..._wmw,x,‘v;_ 202 ,sm,_( 271 6oo
_wmwwumm alcohols T 10.06  9.0% | 1z.08
"' Esterified alecohols 1.0 2102 18.8% sz
Total wwoovowm C 31.3% _ o wwfo&, - wﬂ.m& M = 65 .
Free acids , ,_.o.mﬁq;m~..j, oLwRNW B m.w& w@  ;_\m.ﬂa
. >Hamuqaom + Ketones =~ ,4mwm_‘m.; ,, umﬂwx.a ,. 2.0%6 . 18.0%
~Olefins (Hyaro. no.) ©39.08 wmqmm_u_w.pmymm.“,;; -
"~ Iodine no. Nmmbcmvm ,\awro& Mm : ,.u:ww | _.,,wma ‘  ,. 50%
___ouwmmw C . 6.528  _..m.mma T L 5.79%




g\ e \ I - _ , . T-436 .
- FExperlment No. 730 . . - o ‘ Table 10
- U~-reactor 3 Product from Stirred Foam Reactors . . A
August 4, 1941 |

Catalyst: powdered fused catalyst Temp. 2100 20 atm
Product Adeacidified. before m»mwpwumaHOb ﬂpaw 5% KOH, washea 4 wwamm

Fraction -uowo Hoomwmoo : pmommooo. auooo\uaa | spmoo\yaa anoaowHaa wooo\paa
w ‘oportion 7. 2% 13.7% L pp.»ﬁ o HH 0% . 15.0% ,mm.mm\A 13.4%
mmmowﬁhm umww&_ ,a%mmwm o1l mwmm& |
Hol. wt. 8y . o 134 158 202 261 635
Free alcohols 8.0%  14.6% ' 24.06 = 21.08 = 19.5% 8.8% - -~
Baterified m \ . - : L __ o | \
et oF ®E UM %E 0 NE my
S ioctones 6.0 6.2 9.2% 6.8% 5.8% 5.98 . 95.0%
Fros aolds 1 0.01%  0.03% 0.03% 0.05% 0.03% 0.055  0.05%
Gooro. mo). 628 s1E  sE s 3. 52.0%
o .MMMmewmo. 63% 568 o 50% . hog  41.3% 30,78 '63%
Gxygen M6 5.728 6.67% 5.2 5.05% 2.25% 6.56%




© 1% _ T-436
. Tahle 11

et Tk g

Experiment No. 731 o

tU~reactor 6 Proguects from Stirred Foam Resctors

August 1%, 1941 A ‘ v o

- Catalyst P, (red iron oxide catalyst Temp 250 20 atm
o1 ST

Product 4 difled with 5% KOH before distiliation and washed 4 times.
| . A 'B ¢ p R . F G
Fraction -100°  100-150° Hmoamooov,.luooo\maa ~1509/8mn  -200°/%zm  »200°/4mm
Proportion 20.6% 5.9 - 16.9% C6.1%  10.8% 15.7% o, 2%
| Gasoline :w.r&;. | - L 3Hnape oil WMMma
Mol. Wt. 81 97 s 140 - 180 237 44
Free alcohols 3.5% w.m& 13.08 Hm.om 1 11.0% 8.2% 5.2%
Esterified . S SR
alcohols 0.7%*  0.8% 1.2 1:7% 3.0% 6.2% - 8.2%
Total o - oy B : | |
alcohols ‘4 o% 10.7% 14, 2% 13.7% 14,04 14,49 13.4% .
Aldehydes | . - | .
< Kotones 3.66 2.6% 3.9% 4,1% 3R 2.9% 95.0%
ree aclds 0.04% 0.5% 1.8 0.9% 1.4% . 0.7% 2.5%
Olefine . . , L _ w _ - S ,
{Hyaro. no.) 69% 61.56 60.0% 62.08 s54.5% 55 .0% -
Iodine no.  70.5% 60.5% 59.0% .. - 63% 56.3% 59.5% Ly 0%
xygen  3.02% 5.94  4.01% - 2.01% . - . .



