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mxperimont #808 9ff%77fffifff*;y’*

100 Fe 8 Cu,lo Cao 50 Kgr (Precipitate of Sodium P*caﬁbon&ta)
| s 1% EOH Impregnation. P :

Preparation of Catalyst #EN83 in Gatalyst aboratory of Rees
5 | . COn*er preriment #807 R IS S

Pretreafment of t‘e Catalyst with “ater Gas~f'*1jf fﬁ*f;ff;”"“

EXE 1600 cm5 (0 85 kg) of unrecuced cataiyst arve filled
into ¥ lG-tuba reactor.- They . are reacted with aiy (1500 1/hr)
‘et 2509 for 14 hours, Rinsing with nitrogsn: (10C¢ 1, 30 min.). .
rater-vas“is~pnt—throughf—4atnta*ning“fnﬁ 1ssu1nnguantity :
~eoustint et 150 l/nr.“' Serples drawn after £2,4,6,8,10,1%,15,
20,00 50,60 minutes. Up tO‘the A31xth minute practically all

of the- bO and Hg ses consumed ~Hueh 0 qghnu aome methane were
formed. : Up t0 30 minutes 1ittle methans was Tormed (0.5% in.
‘the end gas), The samples taien after 50 and 60 minutes. showed
2s2% of. methane in:the final ‘888, Up tothe gixth minute the o
“end ‘gas eontainad sbout 756% of" COg;. thereaffer the CO0p content
-deereased gradually to’ 13p._ hAfter one hour the! water gas pre-. z“
treatiment was. terminated, = Sy putting through 50 1. of nitrogen
tbe tamperuture Was radu9ed to 300 C within an hour. S

iestipg the Cata}g;; ‘fg“fgfwﬂ”f }f“f}famffffﬂffff ‘:'E

RS nfter raducinQ tae temperature te—?99~c ard—after"*-
rinsing wiﬁh nitrogen, water &88 was charged.A A constant

3ing quantity of lé wEs ‘meintained, TAfter T attainingf»
220 €:.{22 Xours of operation) ‘the conversion rate wag 204 o
(methane volune = 11, working-up ®.0,86), . Lifter increasing
the. through-put from 100" 1/tir per 1l 1tr, of .catalyst to oo
200 1/hr, the - conversion rate rorained about the  ssme. . Thé -
‘methane Tormation ‘dec¢reased (zv = 8) and the. %erking-np ratio’f
‘improvod-to X' = 0,93, - After 1ncreusin “the temperature to :
‘2300 the ‘eonversion rate averaged 303 (mv 2.8} X 2.0,86, A L
(ylelds) = 47/&5). “After 72 hours’ of'operation wo cnanged ta5:4;
synthesis stock, AL 230°C.and at & through<put of £00 1
per ohe 1oL cetalyst the eonversion rate was 32% (¥v = v, X‘=],06-
A = 47), The oxperiment was terminated becauso of ths 1act of““
water. reap: ‘synthesis gas.. .




st 1656

QAasessment o: tre Cahalyst.,

R ‘The’ pretraatment with water ‘gas at 256°C during one .
."hour resultod in an active contect, At 2509, normel presaura,
-double cLarge w1th water ges; U (oonVersion rate) = 30, Mv & 8,
X 0786, o s 4'7. Fith syntrmsie gas: U= .'52, W, x = 1‘66.
,ll\ = 4 . B

¥, Beth
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SN e Experiment #805 A e
100 Pe, 5 Cu,. 10 uao 30 Kgr (goda recipitation) potaasium
water glase impregnation (0 45 K 100 be._:' L : .

'Preparation of catalyst #PNVS in the catalyst laboratory of Rees. 'f',
- Hot nitrate solution (1.8 kg Fe and the corresponding ‘copper. and
‘oalcium quantities) are. poure&’into ‘8 bolling soda golution’ (644 kg
of soda in 5O ltr of water). 540 g. of kigselgur sre added. The
maes 18- et¢rreﬁ for-a ghort- timo and then:filtered on a suction ,::~“7
filter. It is ‘washed with 10 x 10 1. of hot'plain water- (Water work -
of‘Feews, 30 nig of thloride per 1itery total degree of hardness- 22596
Qerman degrees} carbonate hirdness 16,803 permanent. hardnesas’ 6.16). "
HSuspension 1in 100 1. of ‘water=works water and once more filtering .

“in the”suction filter. The contsct=cake Formed is treated with 72
'?'_’cm5 of potassivm water glass solution (342 g. 310g/1, 111 g %/1,

91 g Na/1/) which wag. diluted to 350 cmd previous to the. imnre%hgtion,
,;followed by handling in the - kneadling macthe for 30 minutess T

- caks 1s spread on: sheebs. “r:ed ln Lhe drier at 100°G wformad *nto

3 mm granules.‘ T e _ C

:fPretreatment oi the catalzgg with water gas . TR EREE T
ADENEEE ee reacLors_leach one canbairing tixteen tubes of 12 mm) are E
‘ filled with 1600 om®, that is; 0,85 kg of catalyst each, that Is &

" sum totsl ‘of 4,8 1. of catalyst eden (2. 43 kg)s . We pass. carban :
dlox1ds until tHey are heated up to 250°C, then _we ahlft to weter gae.
Ve adjust 1t for a constent end gas quantity of 180 ltr/hr. per re=
ﬁactor-' Analyses of the 1ssu5ng gases after 48 houré~z‘ ‘ o

'.002 S :” 1a.sxﬁkf i
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Tevminationﬂof ‘the’ pretreatment after 48 hours. 6501£ng:1nfafa
B slcw water-gas current. 5“‘ . : L
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. Ahe LLY8C W B ean protreated in ‘16~tube. & re<. . ..
aotors wag tesbed in the ‘same reactors. Gharging with a synbheaia gna ot;
210 at# and. heatin “up, - After aettaining a temperature of 1509, syn~
__thesis gas-(BOO-L/hr,) 1a- put—throuth‘fThe Treactors are switohod one.
~behind the - other; after the third etep activated coal 1s° applied, Slew B
- temperature increase up to.200° within 12 houre of operatien, First
~‘sampls drawn=behing | tha_bhird~atap after B7- houravef*operation (thr(:n.tgb,--f:~

Tpuby 5;70 X 1/hr: conversion rate U . 31%3 methane: yolume Mv w. 14--woz-k-
cAng up ek 625 ‘After. 107 hours of: operation at- ‘2109 g converuian
srate. . aﬁwéod'waswaxxained—{Mv--17; X = 1,78), Invreasing the tamp-ukf
erature of ‘the first step to 223% fatlled to cause an ineremse in oon= -
fversion rates or: an_imgsovement-of the bonsumption ratie. (U = 883 .
“Mv = 23; X = 184 & further increasse in- hemperature {2290 first
-8tep; :226° sécond step; 222° thira- step} falled to cause a- subatantlal
Timprovement {U = 653 Ky = 255 X mLeB) e Each of the indlvidual steps
yields about the. same-conversion rate (U - 28 to 50%) dnd the same -
quantity of wmethane formed. The: consunptior ratio- varied ‘between x -1*
1.4 and 1,7, None of the steps was - distingulshed- by any partictlar -
[;affeet., After 488 hours of operabion tbe experiment was ter inaued.;;n

el T

3?Aaaessment of the catal e R R R R
3 :In. bhree steps at %56 a conversion rate of 60 Gould;be-attained:*
"jw!th.synthe§1s ‘gas, - (Rest illeg:ble)

.§{g89t§j5
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,Frame 553 LA
, Reea‘ Gotober 13,M;944
Experiment 808

’ThisAtestaieastill~runﬁ€nn~at bhis date;f~Wa*nre—vperating
with the seme: 6atalyst as at- experiment 807 (P¥83),.. The P
*Eéﬁﬁfe ab the redvuetion with water-gas was studied in detall
-—dur4ng*$he—firat—%5~minutes by drawing samples every WO minutes..
~The results are shown in thé tabls- which follows, Aftpr 60

mlnuteq the pretrentment . procedure: was dascontinued. The. re-*ﬁ“““
actor was flushed with nitrogen and" the temperature was ‘reduced
to. 2200 After charging water gas samples wers drawn, - Up to
8209 the conversion rates were lew, Howeyer, at 280° the" Tates
-wére already quite. satisfaetory. On putting through about’ 200
“1/nr. per 1ltr of oatalyst, the converalen rate was abouk. 24%
{Mv 215§ X5 0,893 A = 35)., Without raising the tampsrature
the gonversion Tates Yose to O4p (kv - Qg.n - G.So) w!thin 18
“houra ef operation._ag;;w ,

’f__\_a_,

;ﬁuh,_}harebyﬂit«iawcanLinmed that»at - saace velecihgwnf abﬂnhif
800 1/nr-per ltr, of. catalyst a ‘consurption rgtlo of X = 0.9
_can be’ attained.¢ With a conversion rate of 304 8 10 mS converhor
L would produce &t least. 2 tons/day. Because .of this desirable -
‘result we shall continue the experiment for ‘some- time ana aerhaps,
}feed svh qesia gas Ior a short time.<\“' o

; We ara actually running pretreatment tests in the 1abara-'f
Ctory convertors with*cstalyst'containing only 10 parts ef R
jLieselgur at extremely 1ow temperaturas.,‘"p, , Avww’ﬂ‘

g - The - 1atest analysis in regard Lo experimant 808 saya: e
“230°C., 49 hours' of operation; through-put 280 lfhr per lbr‘ of
l.catalyai;' TT - 29 Ty v = By X = 04845 A &4 47.3. LR TR

, Table Coneernin  Pfetr*'

R i7s T ery o v L. ox el
;ﬁ?er. ef’oner, o ;.Eg} , = - :
. Temp, 9C, - . 2500" : .er 7'8509 2590' 2500 3500 3500
:VOl.'% (02 7.5 71.6. .79, g . 9. 7 4~.8%353.1 81,2 22.5..16.0 18,1
P Gnﬁm 0‘-0 0;3_0,0 S O‘ Q' b ES. ‘g ‘aw‘._mg ) 5,M 6‘“1 6_3 _.,9. 1“

3 8.0 0.1 0.0 "0, o 0. 1 0.2 0.3 0ul 0.1
*G BTE—0s0—— 0,8+ va 20, 0 80.8° 24,1 27.0 ae. 35,4
. "Hg 49,8 0.7 5.3 JI 28.1--" 86,9 40.2 43,6 46 48,8
* H4 0 2 0. *0047 0. 0'5 0;6 Qgs 0.2 8 9.5
v»l. % ng 5.0 2645 " 714,90 113 ,a.a. .6 6.9 6.5 5 9

Bl Beth
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“?,_;éf ' ggggriment 867

1005‘9‘?5 Cu, 10 Ga 30 kgr (Solwtion ct‘ Gaustic Soda Preoipitat:lon)

B EE N  Rn A% KOH Inpregnation SR T
Prgggration of Cata_yut PE 83 in ﬁhe Catalyst Laboratery Rees

SN Kot nitrate solution (l. kg Fe and the corresponding
Cup and CA- guantities in 80 1 of water) ave introdused into & - =
‘boiling scolution of caustic sods (4,1 kg NaOH in 46 1 of water),
‘Addition of 540 g of kileselguhr, After a short period of stirsing -
. filtrstion on the suction filter, Washing with 10 -x 10 1 of hot- -
water ~'system water}and onco more filtration on the: suetien'f“‘:_;
-f£1Yter, ~Processing 0f the. catalyst calte with 540 cm? of ceustic
‘potash solutien (187 RKOH) in the kneading maching for an hour,

- Spreading of the cake on trays. - Drying in the arier at 120° fer
16 haqrs.. Forming into 5 m granules. ~-; . ’

,,,,,,,

’I’es‘t‘lﬁg of 'Lho Catalz t4n the 1s-tube convertor. A

S 1 6 1 (O g2 Kg) of unre&uced contact 1s filled into the

convertor., .Drying of the catalyst with air (1500 1/h) a2t 250° for
.12 hours. Flushing of the convertor with 100 1 of nitregen (30
- minutes), - Starting with.weter gas at 2500 maintsining & ecnstant
_quantity. of exit gas of 150 1/h, =~ - After 12 minutes the first
sample wes drawn off, It showed that CO and Hg had bean. eonsumed
in the ‘ratio X = 1,08, . The methane formation rate was practically
z8r0,. -¥ost of the. COg: formed ig certalnly generated by the reduo-‘;
“tion of ‘the FBg0z, It ssems.that the ‘hydrogen,: too, partlicipetes.. .
4n the reduction.& after 25 minutes. the strong 602 formetion was. =
terminated. . Normal synthosia ‘conditions -seem te prevail thereafter.
Initially the conversion.rates were lowj however, after about 4~ Sy
.hours:of opération. & rata of 817 was attained {Mv. = 20). The cone:
- sumption ratio was favorsble (X = 0,78)., The ges through-put was .
‘about 1,35 to 1.4 times ‘the ordinary rate,' Therearter the con« l'v-4
version rete showed s further inerease to 65%, ‘but then 1t decreased
‘gradually, especially, afber 30 -hours of operation.; Lfter 46 hﬁurs .
‘of "operation (V= 46, Nv s 28; X - 0 71) the axperiment was R

—temm.tgu. B . o . e . . R ol

}EValuation of ths “xperiment

o ‘”“'_,f The catalyst is reduead at 250°C with wa&er gaa within
about two hours, Clg is—thereby ‘generated and probably hgdrogen,
“too; 18 conspmed, Then the formstlon of hydrocarbons is: started,
“while' ths: eonversion rate fs gradually riaing° At 2500 and an



-

-Putting through 1.4 tiree the normal quantity (14017 he, pep 1tr,
. Of eatalyst) conversion Tatés w to 65% een be attained (Mv.= 244

X0 A. 89).“'Thereaftérjfhbwevafj“thaibuﬁPﬁt;GGC?G&S@g“v‘53
“groduslly to 465, ~The mothane formation rate rises, -Sinos this
- experiment was only aimed at atudying more carefully. the radustion
-phenorons, 1t was discontinued after 46 howrs of operations:

‘M. Beth
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'\A,W_,h,_.,_m‘,«___‘ = e ..__.,'* e - - -

. state f‘é:‘i‘f't&zay#e.:{;: .:c':,aftélys't'-lii'e'si:af"g_ S

_ 1 ) OnceJttreub‘, lm atﬁ the potasaium—water-glass ep
-mpregnﬂted catalyst tUrneg out to be hard to- reproduoe(prooably
becauge of the unhonorehamua comoosiuion of- The water glasg snd - -
its containing traces of- Vo). - Thot i why we areactually trying‘*
to replace the whbdr- glisa by KOH. or: BoC0g. . THe'se oontqcts, 100,
gave a. fevorable. result Tor X vhen mretﬂeatnd with mter flassy -
The mzthane values wroi 36412 rather Migh for:tiiose contauts, ag
woll as for ths water-rliys ‘contacts ﬁ Tp to this tlme no wanrer
of protreatmant could olindnnte - thase di&eav“ntaies. Iomever, -
our project has rob ou,ﬁﬂﬁm exlaustod. }'~COﬁtinua our-tests 1p
the followling & LrecuiOWQ'” corbiried pTBtP@&t"CKt with-earbon 0
aiorias, wyter b1&”, énd . hvuro"en at differant. tG”p“P tures,” over ‘
varying noriods of ti7e] , 8t 1wuvorrub*0n with ‘potassium ryd drox-. .
ide,- pOt&SSiu” carbOﬂmte, sﬁc., raductioﬁ 01 taﬁ Aiaselguur S
Fcontent to 10 #Fﬂ. : T e

"..

- 2 ) Wec*cle, 10 utﬁ tLe current usst runnine vith svntnasis
:stock 1r tne FR=reactor ,ﬂuea 2t 2100 convnrsﬂon retes of 704 andA;
an. X, of 1,6, ~The weothrrie forrdtion rete 1s nigh (W =-18), R
Catalyst #F?O 3 goes on omavating with good convsrsion retas, low.

ratona r%tos”u @ & fa voraals copsurption rdt*o,;*ws continue our ff
affow~ tc rp rouuoo twﬂa contuct. : R

N ) 0rce *hrough sw@ﬁrarv preswure, th,.first test WQB
disecnninasd efter 500 Liourg - (conversion rote U =585 v = 14;‘ . '
X2 0,€). ﬁuunlly sicontact is ope rating in the ¥R reactor, w:*ch
18 also yia d*n~ aconvarsion rate of 60% &fter being reduced with
herOQen., In t near xuﬁurs we "Hall t@ot a. 10 “gr aatalyst.

Y

Lt : hssuninu Lh&t im b&a coursa of time tna Reichsayt-test
 went on showing the sare dow wet‘ane formit*on, ‘we may figure . that )
_the LOg-Iree water gas easpolises un influence on ths metline e
fors-tion, T do. vot think that' 1%t is infliuenced by the construot‘on
'»01 thm’reactor or. by the munner of cnurgirg 1t. o

(xast of rager1lnot translatad )
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Exppriment 786

.'100 Fe, 5 Cu. 10 Clﬂ,.ﬁﬁ kgn_lsoﬁa_precipizationg 9etassiumv!aﬁer--
= G ;g;ass impregnatian (0,45 X/100 Fe [ SRR

,;?Pﬁgg;ation or catalyst ﬁgn74

Bot nitrate solution (1.8 kg e! Fe and the corresponding Gu nnd“
,Ca qpantitiea dissolved 1n 60 lir, of water) are Introduced into R’
-bolling gods& golution (6,4 kg, of soda in 5O 1br,.of water), adding
- of 640 g. of llesslgur. - After a short period of atirring filtretion .
on the suetion Pilter, Washing with 10 times 10 1ltrs. of hot oondenaate.
. Suspending in 100 1ltr, of water and. -once more. f1ltering on the suction
- £1lter.  Treéating the catalyst cake on the kneading machine for 30
.minubee with 72 em® of ‘patessium wabter-zlsss solution which.contained
~S548 e of 102,§L11 v of f/l_and 81 g. Na/);dand had besn dlluted to.

350 emd bafere the 4mp sgnatlon, —Spreading— ‘ ‘kawanmtrﬂwn***iqu“
_1ng in the drier at 110° ' rorming into-l.amm granules.-:ﬁ o

PE—

ﬁTesting bf the catalyst in the 42 - tubaa-reactur

L “illing-of 5.8 ltr.‘of non«reduoeé eentact into the 42-tubea-re- -
Tnctor.a ‘Heating up with hot air while passing- tarbon fdioxides - Prepe
aration of the het alr: “Jeeger" blast apparetus 60 mo/hr., o1l heat=
¢4 tubuler furnacs 104 -tubes of 12 mm I.D. mnd 8 m-height; 14 m -

- heating surfaae, 5O lir, capasity,. After 5§ hourg . a comperatura of.
‘8BOC wag. attaineé. Throughppat of wuhar gas 1000 1/hr.,A:w

TTemperaturaas *;;; _v,u  {__ l; 
Sl ,,_In frone af bhe reaator "ESSOVTHH“;;
e renohor .;25'7'9., el
o ;ﬁtﬁ*J”»;At bottom of the reaetor : i}%f}f;-
’TTBehind thn reaotor B 3_¥3360if 

‘ Ths temperature meaauramenta were hard to earry aut boaauae of
'un:xvornble Pplacement of the inSicating eonnsotions. - After—le—houra—
“of operatlion at 2509 and 1000 lr, through=put the conversion ‘Tats
was 35%; the methane formation My a 21%; the eonsumption ratioc X ' 0.72,
‘yields 51.% g/md, m ralsing the temperatnre to 2809 gna: ro&uuing—tha
through-pub to 500 1tre, after Y17 houra of operntion he ‘gonveraien
- rate amounted to 487 (Mv e 823 X « 0,7) ard the 58 &%, Beeause of zn
_airplane atbach the ‘experiment hnd to bo prtmuturely“terminatea.
: ’1 tiun of the experiment '

- _reactor could be. kapt at a uniform.temperature by means ot/hot
;gi Thc catalyut, withsut undergoing\a prior raduction oguld havo




o8 bk

.._Evaluation of the Catallst.

.‘ ;  Gogd ac31V1t¥+~aOrkinsgupﬁnaxio*iair (X w1, 12) m?@h&héf
._form rate 1n1tia11‘y 1ow. 1ater higher (W '= 14)' W o

| M, Beth
IBiop / |
f4—24-47
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».100 Fe, 5 Cu, 10 Cao 30 kgg (soda precinitytion) 127KOE Impragnation\
*?%Qparatlon o?feataliéb FPN66. EREREE
o antroduthg hot nitrate solution (1 -3 kg Fe~ana the eorrea-;iéwﬂ
»Yponding Gu .4nd’ Ca quantities 4160 1. of waber) into boiling sada
‘golution (B4 kg of soda”in 50 ‘1. of wakter), Adding 540 g, of .
kleselgur.  After a “short time of stirring filtration on the j- b
suction filter. - Washing with 10 % 10 ltr. of hot condenaate.ﬂ Susvj
pending in 100 1tr.of ‘water and. onue ‘more filtering on the suow .
tion filter.: Treating the cetalyst eake with 540 cm® KOH solutien
(83 g« KQH/ltr i the kneading machlne. for ‘30 minntea.‘ Spread--;
ing of the cake on trayss Drying in the drier at 110 e Forming
:1nto 5 mm granules. ;;' e e -

as retreatment R L e
Ting 7 16T, of. "o enkorn” Cnon-reduced cabalyat granules)
'1nto g 31otubea»reactor (20 mm. I.D. esch tube, height 800 mm)y. -
Peating up to 260% 4n a slow 003 streanm, Through-put of water -
gas- (200 1tr./hr. per:ltr. of catalyst) for 24 hrs, Cooling dawn
in 4 slow water gas. stream. Discharging under nitroéen intoa.
flask fillaa with carbon~diaxida.wy, - RN ,

’Watar-

_ Reduotion value 55% (aoetie«ac&d procedureivﬂfifk[fﬂif,'g;
Teétin‘*the- atalyst 3n reaotor MR? e S

— FiIling 2.88 kg« {ab. B 1t¥e]) of pratreated eatalyst 1nta ths_
reactor. ‘Preasing ong¢ -of 10 atll of wataer gas and healing wp. -
‘Starting with 1000 feed=atook through put %§50 1tr. /hr Y and gradu
ual rise in temperature. At 202° after 35 hours. of nperatien - '
‘conversion rdate of: 45% was attained (Mv e 65 X = 1.56),. . aAfter. 85
hours of cperetion the -temperature w35~214°6.; stogk: thraughpynt .
100 1tr./hr per 1tr.. ‘of ‘catalyst} conversion rate. 55%; methans forma-*f
tion Mv ». 12} working-up ratio X 1.10. On heesping =" temparatura '
of 2149 the through-put was Increaset.. Tﬁi affacﬁ*“f“t ,
cedure 13 shown 1n the following tablé. LT




-2-. b

’brought in the reac’aor with water gaa to a mnn oonveralap ra.‘:a
of about 30% and 2509 ‘and’ with a double charge. e
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Experiment '7'74#4-_7_»_ e w_,ﬁ_ LR

flOO *eTﬁS Cu, 10 uao 50 kgr (soda precip%%afien) O 5%’K0¥oimpregné~”
ﬁtion.:.‘- i

gPreparation of the catalyst 4}65 in tne laborator Lo

R Tntroducing'ho* nitrateﬂ§giutlon (1.8 kg Fe and the correspond-
~4ing. Cu and Ca’ quantlties in. BC-1trie of’water§ into a bolling. aoda;'”
.solublon (6,4 kg of soda in 50 ltr, of water). Addition of 540 g.-
of kieselgur.. Stirring for a: short period. of time. Filtratien .
“on the suction filter.: a&'shing with ton times 10 ltr.-  of hot- con—"
densate. Suspension ef 100 1tr, of water and rensewed filtering on
“the suetion filter. . Treatlng the catalyst -cake with 540 omd of _ -
“KOH solution (16, 7 e ‘KGF/l) in - ‘the. kneading machine for 30 minutee.
Spreading of the cake on trays.' Dry;ng in the drier at 110 .-_Fprm-f
51ng intp 3 mm granules.-¢f-i SRR o . fiabobt

BRSLEER

ar_gww“prﬁtreaumeuu RS T " ‘

.- Tilling about 7 Itr. of catalyst *nto & Slftubea reactor (each
%ubs 20.mm:I.D,; helght 800 mm). “Heating up to 2B0OC .in a‘slow: COg

“stregm, Through-put of watcr-5as -{200.1%r. /hr per 1itr of ‘catalyst)
- 1n 24 hours, ":Cooling down in.a slow. current of water. Lischarging
‘ﬁunder nitroger into a flask filled with 002. Reﬁuction value- 58%

lTest*ng the catal*at in reactor ERG BRI e ' '
Lo #31ling: 2.91 kg (sbout 5. .1ltr). of nretreated catalyst into ths
'reactor. ‘Pressing on 10 atll of water gas.and heating. ups Starting
with a' temperature of 1000 feed-stock through=pub (350 .1tr./hr) and
Sgradual ralsing of tempera ure. . Aftar 21 ‘heurs: of operation at a.
.temperature of " 1900 the . conversion rate was. U = 51 (Mv w11y R
X m 1sB50). 'In oprder te attain a convers;or ‘rate s of B3%, ‘the" temp~‘f :
_erature had to be increased to 221°. The methane formation - R
-aversged ¥y = 12, the consumption ratio X & 1,18, After 250 hours'v?
of operation: the conversion rate deoreased to 46% at 221° and the
1rate of methane formatior increused._;_w-. : -

vaaluation of the oatalyat 57ﬂ5l" *.:,wﬂfjf_ S e e
T Activity poer (2219, U.a 53), JAorking=up ratio good

o M. Peth
¥E:hlm SR
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talyat an4v n the aatalyst 1ﬂb°r‘“°”'”
35 (Reel 42, page 580).. . .

ibeetraaatar ehamher) Ry

L B0 Teme Fanlcern T (uprcdueed cabalyst: granulea) are filled
,:intazn 1aaa_tube {15 mm I,9:). > Length ©of the.bed 310 mm. E@Ng
(800 1.§hr ) ere made to pass over it at 3000 for an hour. . cosl-
- n h@ggn in a glow Hgng stream. . Discharging into a flask £illed
: w

| Ra&natién value: 60% (Abat*o—aci& method). ;,_gﬁ{ Q

e.Teﬁti : éf‘t» sc tﬁl t 1n ragator HRS ,
N Eg ol oatalyst are sharged into. tne reaetor. Rnpid haating*

“ap ta1a$0“'undor qater pas through put.. After the first hours of -

~‘operstion the conversion rete was: Without 1ncreeaing the -i

‘temperature 1Y rose gradually to Qv = 145 X'w 0.62)s arcsr
509 hnura ef operatien tha axysriment was terminated‘

:ﬁﬁéﬁ;iﬁ;on-in_a'élaaa:}"

. valnatien of ths “adtalyet” U O
L Y8t operating unaar ordinary preaaure had a convorsien
“pate: af 56% at 2269'rer BOO hours of operation. The mathane ‘
-[fbrﬂ&kion.xaa ¥v'14. The ennsump%ion ratio was X w o By




Resl 4z wn_lg_u
~Page—3?9  ,_“
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e

.Ereparatignbgt_zhg_geniact fru4a in the catalyst Laboratory;
7 game method of preparation as PK32 (confer eXn. 707%~f o
:Granulatian 1.5 mmy . o S e

*Rater Gas Treatmsnt' (reactora 7 and 2)

, ”"“illing 5 1tr of ”GrJnkorn" into rsactor 7. “nd 2 e tnto~5
pesctor 2,  Heating up to 250% in COg atmosphere (16 hours =
“peachor 7, 6 ‘hours reactor 2), " water-gas throtgh-put: (issuing“
quantity: 100 lir/hr per 1 of catalyst for 48 hours. ‘Gas SOty
analvsis after 45 hrs. - IR ,

h _w_cgg,aa ‘ "-xlg,ﬁap__thipu;mpz_mz) 0,782

0.0 . ~1.5- R5 (calculated) 0.590
0g3 0.1 - D 1T
COt 3‘7 .3 1312 e U . 5*;8% : .
'&Hax 50.2 45.0_‘;mv:=,19;4%v
Ngx' 5 2 v 2 A*='79;6f S

Cooliné down in the water gos stregm (20 1/1-oaualyat) for
ng hours, Dischargi ng under nitrOgen in a flask filled with -
'002. ‘Reduction valuee B51% (Sssvgs =~ method), {Hg Glg -
;method), Fe - density -810 g/l.; Density' 545 _ s

fT@sting tna Pontact in Reactor MRVOJf

o Introducing 2,75 kg (ca. 5 1) catalyst into the reactor.
;Pressinr on 40 atlt water glegs and heeting Wp.. Beginning with
1009 gas ‘througheput {850 1/hv).: -After 56 hourg of operatien
-zt 201% a conversion rate 02‘45% was abbained, (Mw = 7; X & 1.?1)
“‘on gredually incressing the tempersture to 21109, after 108 hours:
-of operation the. conversion rate. amounted to 59% = B X nn,lv)
'—Tn—urder—%a—xeep—%his—eeave¥8%9n+&' : *;jJLJEMLJEﬂ&uﬂﬁéﬂl_,
"o increanse the temperrture. 8t11]l more up to 2219, The averags.
-methene fommation rate increased. up-to My 2 lz,hyhnreaa the: can»'
——sump%&&a~r&t1o_rema1nea around X = 1,12 end showéd 2 slight
decreesing tendeney enly. towards. the .erid@ of the experimend aftar
"800 hours of operatlong - The sxperiment hHas besn. terminated after
SDO hnurs of ovaratlion, The: paraffin‘was of L) yellow eelor._«~ :




Be

:?hraughnpnt L

Y water<gas *’Convdrsion uethuna Gonlump~ I!elds Y&elda cmédny
‘per-hr. per ;?' rate _Forma~. tion- 3/m5 cal- with 10

'1tr. oatal;pt U tion %x rat;o culated ' catagyst

CTyen .;55 12» R 1o_~_ evw B 1
150 48 T8 136 we. 26
5f175&f >ffi1f_L;;55('.” ,.§13- 1.16 _5v;;h55 %,; 2.3 -
200 @9 »a:,; 1.13, ;4}9 __._Ja.sa
200 »»,,",'-».22» -*‘.L6,1;1:‘.::?--.88“ -*.351*}4 .eo

,m””{ After 372 houra of operation tha expariment was termingcoa
because ef the damages cnuaed by an’ attaok of Dbmbem.
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S s

«-.‘_100 Pe, s cu, 10 cae, :so kgr (Soda Preeipitation) Koa-xmpregmtion

7Pr&parabion of Catallpt #PH47 in the catalyst laboratory.._;;ﬁAi’ §

TR Bot nitrate aolution (l. kg Fe and the corresponding

_Cu ‘and " Ca ‘quantities in 50 ltr: of water) are introduced into :
volling soda solutlon (6,2 kg of soda in 50 1ty of water),. hpvalue
8.8 to 9.0.  Additien of 54Qg of kieselguhr, Stirring for a short
period of time. Filtration by means of a suction filter, -Washing -
with 100 1 of water, . Treatment with 370 ocmd 'of KOH-solution (100g
hOH/l) 1n the kneading mechine during 30 winutes, ~'Spreading on =~ . .
sneets.- Drying in the drior at. 110° dnring 12 hrs.A Granulation,to,

WGtergA§ Treatrent (reactors 3 and 6)_ '¢; -f° j;;,,

SR 5»1tr of “Grﬁnkarn Bre filled in reactor #6, and 2 ltr o
Ainto reactor #3. Hesting up to 2509 in .a°CG0g atmosphere (5 Hrs).‘aq
‘Through-put of water gas (tssuing quentityi 100 l/hr per 1. catalystl~
,for 24 houra.. &aa analysis after 18 houre..ﬁ.., L e '

52.9
i 98
0.

: 7 3 §out of K) -
10,1 7
0.1 2-
f:57;5~2ﬁ 10.1

180,0° . 1.

100.0 5

: 5 0

caleul, without K} E

. B

46
2. :

R
‘R

lf 8 & 2.57.4%
X = K
a =

:Cooling down 1n the water gas current (EQ ltr/itr of catalyst) for ;
‘15 hours, Discharging under nitrogen into 8 flaek filled with COg.;'
cTesting of the catalyst in reactor %34.  1ﬁ :

”7 '$;i7.01reu1ation | fﬁ*ﬂt",wfff;gjff'; )

B Filling of. 2. 0" kg (abou,V : ~rf'f“t6—hﬁb rancfar**?raustng*“
on of ‘10 atﬁ of water gas and heating up. ‘Beginning with 2 temperva-
ture of 1009 through-put of the stock (60 ltr mr). At 208% afper 24
‘hours of operation the" conv%rSIOﬁ‘ruta was 42% (Mv ® 3,23 X =1, 49).
By increasing the temperature to £15°C.; & conversion rate of 62% |
(¥r = 123 X.2.1,24) was meintained . far a considerable length of tima.
By 1ncreasing ‘thie temperature o 220° an. autput of 68% was obtained——_
“(¥v/e-14) 'K & 1,2), - The experiment was: terminated after 740 hours. of
-operation. The paraffin was oiwa light yallow eolpr.~_m




jzvaluation of ths coﬁm"'em*

LR -Activi‘sy sufficient; B‘et}mne rormation mte hig,h (}xv = 14),
,camuﬂl’“m ratio good (X = 1 8) sonfer experiment 738, LT
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‘Resl 4z .;hrﬁf;{?
Bag 3459‘92”; ,f; “fﬁ,;;f
Pase 882 , _ R

”;{glyj: fRiQ f 5;f{fiai Gberhausan-ﬁoltan - Saptcnbar 11,31944“?

a_3 -i bxperimenb V27

’ 100 Fe, 5 Cu, 40 ZnO, b kgr (soda precipitatipn potassium wats?
RN S g;aas 1mpregnatien (0 45 K/igo Fe).'-_,

)

: Preparation ef catalyat PF45 1n the laboratory

Same proeedura as for PN32 (oonfer experiment 707, p. 594),
however,eCaﬂ has Teen. renlaced by zno in the afovementiomad ratio

Reduction 1n ﬁhe ltr. reduotor (R84)

Sane conditions as ip experiment 707- 1

Testing of the catalyst ln tne reactor KRG,

Filli cf 4.26 Pg‘ (abeuﬁ 5 ltr.) inho the reactor.& 9ressing

—on of 20 atg water gag snd haating up. - Starting with 1¢D°0. foelw

ghodk through~put (300 1tr./hr.) slowly inereasing the. tsmparabure.
After 30 hours of operation at: 2009 the conversion rate was 40
{Mv s.14). AL 2150 a constant conversion rate of 62% (M¥v m 203

"X @ 0.73) was aehiaved.i lhe experimont was. terminated after 300
hours of operahion. T , . , . .

' Evaluation 82 the cgtal;”t S ’7"“hf¥-+~,»;fx-;ww
: “AotIvity good (218Y 62%).‘ methane formatian gate high
(Mv 8@). Wcrking-up ratio fair (x s 0 75). T



PaEe 882 SIS, S SN ;g3,ff{xﬂ_"”mw”'wz'
_ Oharhansannxblten feea%;‘“
‘ o Swmwwlhlu4 R

' A*‘e%Lj'T, xperzmen : a,ff-fi~ 3k

100 Fe,—5-C Gty 307780, 5 Eiy gaodg,preeinitatian) 0. 45% K/lOG_Eed
";ff,q,.A,r‘"' mpetassium water £glass 1;pyegnation . ‘

aratich of the cataliyst: FPN44 In the laboratary
. oame: preparaticn as '

- 2 { confer: expariment 707 p. 394) 4
1cao, however, has heen replaaed by ch in the aforemenbioned ratio;
;fto Fe. S G RO : A i

| 5 _.a_unc_v" R
'gdeuotion in the 6 1tr, rsductoer « Rcs
| Same oon&ifians 88 ln experiment 707

&1therin5: 27% 2 | . :

;%!débi-"@%hseea% e»%ﬁ=*he=r§actﬁr=$ﬂs

' ‘ Aing 4,18 kg (aoout B 1tr} of o atelyst 1nto ths raaetcr. ;
Pressing on 10 atl 6f water gas and heating up,' 8tarting with a
‘bemperatiure of 1000 stock is put. through ‘while slowly raiaing tha
ratemparature. At eﬁﬁe‘after 35 hours of operatior the cohversion .
rate way 407 (Hv a 13), 4% .213° a constant conversion rate of 65%
“wag #chieved,  The methene formation averaged Hv = 16; consumption
‘ratio X = 0,?5.. The experiment was tsrminated after 520 hours of [

goperatian._:ru

7Evaluatiun of the gatalf:t S s i o ~--w'n,Fﬁg;:i:J
' 1vity good - - 53%)-‘ Hethane formation ‘rate high
Auv 16).. Warking-up ratie fair (X = 0. 75) o O Sl

M, Botn
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Bag 34u9

Pa5e 383 BT T e T T T
R “herh&asenwﬁelten——&eptﬁmber*”‘ 1944

- 'o,‘..-. o

lOO Fe, 5. Cu, 10 Gao SO kgr (soda preoipitatien) potassium water
s ~f‘" glass imnregnatlon (O 45 K/iOO *e)._gn~ el

PrePPratiOH of‘catalyst FI43 in the laboratory RN
‘Same - procedure et ?or PN&Z (confer experimant 707, p. 394).

Reduction 15 the glass bube (reducton chamber) o _,u,;'»ﬂi_, 
coooSame oonaitions aa 4n experiment 721 _-g5fjj  P S

| T ‘§T5 kg (ca 5 l) of. catalysf 1nuo tho Sven. . Pressing
“on 10 atﬁ of water gas. and heating up.,-Starting with 100° oy -
feed=atack throvgh-put (350 1tr,/hr. ) ané further slow temperature
1ncrease._ After 35 heurs of operation at 2009 the conversien rate
wag U g 32%- (v .= 133 X.z 1.,18). . By" 1nereasing ‘the temperature
yery gradually furtheron at 2050 C after 83 hours -of- operatlon . |
the ‘coniversion rats. attained U = 448 (tiv = lb; f.a O, 93).;aafher
227 hours of operation_at 2140 g .conversion rate of U = = 68%

(v m 213 X 2. 0,93). was attalned. Recause of: exoessive ‘wmethane.
formation and because of. the consumption ratio. detariorating in
‘corpélatlion therewith, the experiment was diseontinued at 2148
after ?51 hours’ of operation.-,ku.._,“ L el  “;mf”ffT'

Evaluation of the eatalyst = - . Lo ol
s »“onversion rate satisfactory (2140- 58%) ‘eensampEIBn ratio
favorable (X 0. 93); methane Formetion on high {¥v = 22).

_.':‘EM_‘ . : Re th : _



199 Fa, & ca,}lc cao, 10 kgrwésoaa‘preeipiﬁation) 'ogaggaaagagﬁgg;
i ggaas 1maggg§ation (O 45 kg/leo Fe r_¢j§‘;.»;“-*<ﬂsv

: ‘ iﬁ the"laas tube (reactar chamber) JL R
wfvﬁ-nepara 1ok -In Indivi ualiéhargeﬁ.ot'BOﬁcmS'each. i
e o "Cruenkovn" ‘{nen~reduced granules) into g lass buba
{15 W I.Su).: JLengtl . of layer 310 mm, Passing‘thz%SOO 1tr./hr )
_ak: 2565 “or ‘one. Hours: - ﬁcoling~aown in a slow. BgNo stroam.‘ Dis~*:“
}eharging into a. flask filled with 802 B TR ' .

D S B g o ikg 9frcatalyst {abouu 5 l) into Lbe gpactgr.
~SQaking 1t wibh ‘détane,” Preaging on 10 at# of water gas ghd
fheating apy Starting. with 19096, feed-stock is put through" (400 1/
o, }n After £8 Hours . of eperaﬁian &t 210% ths conversion rate was.
333% Mv = Yb6; X g Q. 95), T ‘gplte. of ‘g 3raduel incredse in- tempu-‘v
‘erature te 2800, the.conversioh Pate oould not be ralsed »d ‘Above 45%,
‘¥he:, methana fexmatian averaged ¥v = .20, the. WOr¥ing-up. ratlio K. e
,0.&&. The axperimenh was terminaced after 264 hours cr oparatian.f

PR pbor'ac'~vufy5 290o { B & 45% methane formation h*gh
(Ev . 20 Wor&ﬁng~up ratio poor (.A " 0 85 ). L

H Beth



aberhauaen-ﬁbltan, September 11, 1944

}umer 1ment 725

*100 Fe[ 5 Cu, 10 CsO 30 kgr (soda pr;;£§gggfion) potasaium water
) glasa 1mpregggtion (0-9 K/lOO Ye) e .

R

Preparation of thﬁ aat&lvsb Pk40 in. hhe laboratory e
' Same. prccedure_as~fop~§N3§ (confer exper.. 707, page~394}
howevery stronger potassium water glase impregnatlon (140 cm5
_ potassium water §1aﬁs solution C542 & &102/l“tdiluted with

water to Soﬁ\cm |
Peductﬂon An thn 6 1tr. reductor (R82) STl
. ~FIlling 8.8 l‘ter ‘of "Gruenkovn" into the nitrogen*charged
: Bﬁparatus.. Passing ol HpNs at, 248-2530 (35 m3/hr) for an hour,
qush&ng the apparatus wi’g nitrogan., maklng out. the brﬁugh.;;-_
—Goﬁ}ing ﬁewnqw%bh~awﬁgh2wbiaat~**bi°ek&- 3% ”Lnﬁ¢T*h§tPogeﬁw
*:Reduetion values 67% (Acé%ic aciq methad},j} S

e

;jTasting_the catalyau {h the rescter HRB R e
L BeVl kg (eboub 5 1) of eatalyst_are filled Jnto ths*reactor
T;and seaked with ‘cetane, 10 atll of water gas are pressed on and’ .-
i heated upi Beginning with 190°feaa~stock is put. through (400 1/
" hr.). ATtsr 31 hours of operatlon at 211° U 2 37( kv a 12;
X #°0477) . Soon thersafter the methane formation rate 1ncreased
 {Bv & 46), thereupon-<the conversion.rate décreased. After 120
fﬁhour of operation tha experimente were disoontinﬁed au 2110

1.Eva1uatian of bhe catalygt '3557'~~~“i=f*V”7 Y P R i
w LT Conversion rabte peors qtrong 1neli"et¢on to forn methane;
:cohsumptiob ratio unsahisfacbory LX--wO 75) ‘

H. Bath
B
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. . April 24, 1947 00 e
IReel 42 1ggglf;}]fgjﬁ,&;;5,{ ; ‘,fT; i§1;;** :” ,j{ 3i:§va;fff '
"Bag :5459-22 e T e e

e ~Beptember 11,1044
‘*Byaf“ﬂxperiment 702 LT

giQdfFe;QEAﬁu, 10 GaO, 50 kgr (sode nreeipitation) potassium 8
e T water-alass 1mprqgnution (O 45 A/loo re)¢ ‘.~

.\

Preparation of catalzgt P§42 in tha 1aboratory

: _‘« Sane procedure as for I32 (confer. exper. 707; page 394)
howeve;, andit*on of a laraer ”ieaelgur quantitv (200 gj.

‘heduct’on Jn the o 1tr. reduc*or\(uﬂl)

3 L' el oond"imm aa'ir e*mesr;mart '/Q"I.,_

;_sst¢r t e Cubal st *n tﬁe roactsr JRA

. ‘~f~.~o xg ( out l) or catalyqt was filled *nto *he reaator
‘ahd snaked with cetane. ‘Dressinﬂ on .of logatﬁ of water gae ‘shd
‘uaat'nb up. -Starting with- 1qo°,fee<= ‘stock T8 mt t‘u’oubh(éoo 1/
“hra) -ané the terperature 1s ralsef gﬂaéually.. 3er 44 hours of -
opefu,¢Qu: at 2149 a conversion rate of B3% was attained (v w
143 T w 0498), “n raising the temperature for ‘1%, strong methane

Porma%ion ocoursd  {Mv = 78)+ Soon thereafter, the conversion

"rate was rediced to 40%.; The expsriment wag: discontinued a¢uer}
68 hourq ch-operatlon.jﬁff3ﬂ;;.a

1

valuat*on of tae catalvst

;.ﬁ‘“':”trong 1nclinatinn towardc methane *Ormation.4 Qﬁﬁgﬁﬁhﬁiqp'ﬁ
ratio favorable (X\a 1. O) umption .

»»»»» iy ‘Beth
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Reel 42 Vﬁif?;i};?f} fgﬂ!i1ﬁkf1ff4 i;;f *¢f$;¢ ffff}'f .
BagL§ﬂ39~22 AR .. -;;_;. g;;j;‘» 'fl"f f'%1=5j;"' 5L'77
'age 587 ol "-j!i"eﬂ”p?,i. T T oS ' :
..f;gq¥5¢ ﬁ35 ,fg{? ' Oberhausen-Holten,.ueptember 11, 1944

?

hxnerimeh 21277”“

B Cu, 10 ua@ O Kgr (soﬁa pr@c pitation) potassjnm water-i
: glass Lmvregnatﬁon (.0, 9 K/l ,‘Le.i”;a

'”reparation ot*Lqe catalyst '140 11 Lher labaﬂa ory R R
T TS5 ¢ procedure as Tor PNAe (donfer exp. 707, ,n.'?74) qowever,.
stre cer potas=ium WBtcr-rlass 1mp"evn tlor \342 ior/l dlluted
witb Water to 650 cmu) SR e _

1)

eduction *n tle klass twbe gveuucto” cnarber) L -
s rEparatlon. B rtuquuual enarzes of BO cms uch., Pillincf
B0 en of "“runkoyn Anto ) slass tube” (15 mr I.00 ). " Length of
1aver 310 mme - assinc,;' (300 1/Fr *OOO for oné houre-
' S movn'é- ‘ : ‘f-ﬁip"- rzing irto s Cog “}
w=£A3 D0 G- S T ‘ fA, -2k tasetie-asld: ﬂe*nog) 1033 e
f»( C nﬂtnod) _,,m}f‘"73i;f"¢3u&ﬁ-tfffgi'_.A L SRS S

Test;ns the - cata‘vvf"qn “eaﬂto“ uull A : e : S

~ jz?;é?f”r of catalyst Tabout 5 1) are mrlled info;the rcmctor and
anﬂ g0a%Ed w*fh 3 1.,nf cétune;_ 10 atll water pas-are: p”essed on.’T;-
Feating ups  Utarting w'th 1800 Teed-stnik is put) throvgh’ (400 l/hr).
LAftér 2o ho;rs ‘nf: operation at 2110 the" u*nvernth rate ‘'wag 48% . -
(“v R . 0.058). By cautiously raising the temnerature to 2200
the . CﬁﬁVG“SjOP rate increased to 590 (%v - 193 ¥ .= 0,79), The
erueercrt was terninatec.after 3”9 ﬁ?‘ of ODGTathﬁ at_ 210

Evaluatjor oi tne cataxvst wfv;f’~' e o

: _Aeuhanef?brmé%‘o" too- 447“ (Jv‘:‘ 9) nrk nc-up ~r'atio un-'

saulsiactcrj (A 5 C.lu) s,wonvers*an ra tc atisfactory 220°
K9%._ﬁ.~ R

y

i Both
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Reel. 42 _,;c'f“[pr“;ffvwkfﬂfV *-g“i#;aff;~'? o
Bag. 3459-22 ‘{‘f;“ﬁ;:l*:’:':{ﬁ:")ffT*“ﬁff.*-Zufgfffli”“?,f*‘i o
‘Page 389 '-ﬁf:;*,{*ﬂfs_' : ' ffﬁ“.*€*'*

B LT e Gberhausen-ﬁolten '
September 11, 1944

Fxperiment 719

'fﬁxeo Pa, B eu, 1@ eaas—-se—k ++ (sodqpre "'-"-.tatienkaetﬁmummr-—
5 g}ass impreggation (O 9 ?[100 Ixe)

,Preparation of catalyst rﬁBq in ths laboratory B : P

T Same procedure. 5s with PN3Z (confer. eyper.,"O” pane 394),

“hovever, -atronger potassium. 1mpregnation {140 emd pbtassium

" waber-glass: solution {342 g. -0f 310p/1tr. d4luted with water . -
?a givelSBO cm ), ard aadition of d_lﬁPEGP quantity of kieaelgur

:Reduction 1n the b ltr. reductor ’R-,;)
;g z{S~me conditionu.as «4th exper*ment 707

lTestigthhe catalyst in tle reactor IRlO T R T I
s 2.07 kg Tabout H 1) of catalyﬂt are’ ;1lleu *nto the reactor
?and ‘soaked Wlth cetane. --10 atll of waber gas ‘are pressed on.p¢-5.
Heating up, - 7, drting with 1909, ‘feed-stock is put through. . I?
(300 1/ar.)..- V"‘1’(:1‘13_1 two bﬁurﬂﬂtewnerature rises to 1950; 41ter
4 hour°.nP oporatwnnrooo ifter - 18 hours of operation 2099 7the .
,conve*siOﬁ ‘rate measured was osﬂ. 1LQ8 wgrkinu—up ratio qu at
1 O.'.”he 4nitially low methano formation rate rose at °15°

'to Ev 2 12, In spite of our raising the tennorafzre Lo 2200, -7
“the convers?on rqte atta;ned ofily. 42&-4- Mie ‘methane - formationL]
Tamaunued t9 Mv- =20 The consumption ratio: averaged ¥z 1.04 -

“The experjment waa terwirated afteL 115 houvc‘o*_nneratior atf*
122@00.; , A _. S DU
7Lva1uation of the oontact

... Conversion rate poor \2200' kS ~'40); methane Jormation high
'(Mv 20); consumntion ratio favorable (Y%i 1 0) .

© Fe Beth’

e

1* The analysia of thé ”Gruenkern showed:
100 Fe, 82 Cu“ 5 9 CaO, 43 kgr.ieq_v

L
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Exgeriment 718 i§j7fiﬂ*'

5100 Fe, s Cu, 10 a0, . ‘50 Ker (sofa precipitation) potaasium water4 
» . glasa 1mpregnation (1. 8 K/loo Fe )'* _ ‘

;fPreparation of the catalyst PNAL in the leboratory
: Same procedure as with PRS2 (cenfer exper. 707, page 393);
jhOW&Ver, stronger potassium wnter-glass impre ation (280 em*

potassium #éter-glzmg solution (542 g. of 310 ltr) diluted with~
;water to- give 3560 ' A _

ﬁﬁﬂeaue‘aon of- the oaeal'ae 1k %he 6 1o reduchor (R78)

v.wﬂame con‘i,“ons as. w1  ~exper7 wi._Ain 1ngx 17%

j;Testln th@ catal st‘in reactor ERQ ORI ‘<j._
A kg {abouf & ltr.) of oatalyst ara filled 1nho the TE=
_}actor and soaked with 8 Ytr. of cefitane.. . 10 atl of water gas. are’
- pressed on, Ebatiﬁg ups.. atarting when the temperature Teaches
1900, feed stock is put through (400 1tr/hr), . Rather rapid temp-‘
*ferature increase. - After 19 hours of operatian the temperature
“was. 210° and the conversion rate 37% (Mv a 13, X w 0.8).. For
“attaining a eonversion rate ‘of BBE, a- tempereture of 228° wag
“heoessary. ‘At this rate of -oconversion, ‘the methane formation
averaged Mv »:12, the congumption ratio X = 0.7, The ezperiment :
_fwas terminated after 260‘hours of aperatien at 2240

ZEyalustion of tne catal et

. _Rake of oonversion lew (2200 - - 35%); methane formahion
“excessive” (Hv s 12} - pure white paraffin.;}~»A

. Soth "
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OberhausenoHolten o fjf.vn
September 11, 1944§§ffﬁu5,3-.g

'ifEaperiment 717

100 Fe, 5 Cu, 10 Cao, Sowkgr (soda precinitation) potassinn waten
» L giaﬁ@=impregnation (0 9. K/lOO Fe)

Prﬁyaration ef catalyat PN40 in the laborstary A SR
.. Seme procedure as with PH32. (confer experiment 707) howhf
ever, stronger: potassium water—glasa 1mpregn§tion (140 em5 of
‘potassium water glasg solution (342 g. of 5102/1), diluted with
water to. give 350 cms) jfﬁf<~jf =~ T -

Reduction An ‘the. 6. ltr. redustor (RV?) “ [5 ’,1f*f{3 Ta?%%
-»f_ Same eonditiona as with experiment 70 B

?&s%%ng—themeentaexzinrzhs=naacho:=malx~ : N,
"7 2.41 kg (sbout 5 1) of catalyst are filled into ths re=
-factor and seaked with cetane. 10 atll of water gds are ‘pressed
on."  Heating up¢ -When a temperature of 11909 1s reached feed-
cstock ‘is put: through {360-400-1/hr) ‘and the tenperature in= . ' ..
" oreased. still further, Already at rather low temperatures high;
methane formation rates (2060 1 U .= 32, v = 15; X w 0.95), By
increasing the' ‘temperature to 2160 the conversion rate could be
rgised to U g 52. - The methane formation rats ‘continued to be
_high (¥v = 20)., ‘The. working-up ratlic wss ‘about X e 0.9.  Sinece.
. the strong methane.- formation made it unfeasible to incraaae the -
© temperature still further, the experiment was terminated after
';139 hours of Operatian.,g_;:, o NN o . .

-“bvaluation of the catalzgp L S I
p( %eﬁ?ane fbrmation exeessiVB.. Working-up retio faversble.-
Xz 08)e e

""’9!¢fh@;flflfififfﬁ;?:)\ M. Beth

eriffﬁl e - e e AT
The potasaium water glass was oempoaed ‘a8 followss:i
‘SIZ“ET“ET"”iO—fI__lII &. of'K/lg 91 g. of ﬂa/l.-~

)
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VTReol 42 wwa'fZ}f 1‘”LJ«J7’ 7ff
‘Page’ 392'f33;1;_“;fi;;*

3100 Fe, 'ﬂu 10 CaO 30 kgr (soda’ precipitation) potaas*um water-
R glaas 1mpregnatian (0 4 4/100 Fe)~'~ P s

fPreparation of contact PuSD in the 1aboratory ‘g,ifﬁfi‘ff?
Nt bonfér experimenE"W 7, page 594.;;- L e T
lReduBtion 1n the ‘6. ltr reductor (F75) e L f*}i;;ia
T Same. 0ondltions as. with R174 (exp. '714)._3_ Reduection gn value
(Aoebic acid methoé). R L T T

TTesting the aatalyat *n reactor Mﬁs R P SR
FHeeirculathn o L '
= 2,45 kg (about 5 l) of catalyst -are - filled 1nto the reacter
pand soaked with cebane. - 10 atll of water gas_are nreggggmpn andmwm
“heated up. . When 190% aere-attained. feed—stack is. put through . :
{500 1" input 1600 1~ recirculatian) and -the temperature is quickly
raised to 1960C, (U = 35§ ky = 255 .% = 1.3). At 2000 gfter 24
“hours of operation a conversion rate of -40% (Mv = 12 end X z 1, 33)
was-. attained.- At 2050 the conversien rate rose to 55% {4V a 7%,
Kemo L34}, After 48" hours<oﬂfoparation at 2100 the conversion
rate rape was 625 (Mv.a 18y X = 1:3). When the reciroulation i
gompressor failed, the: experiment Was . changed over: to the onge= LR
through. process f0r~a~sﬁart—%ime—-?hereby heavy me thane formation
oecurred (Hv g BOJ.  After. switohing baek to recirculation ths.
‘methane’ formation. gradually decreased. - After rising -the temp=
erature to 215%  ‘a converalon rateof70% (Hv g 22 and X ‘& 1.22)
was attained, Beoause of -the ‘heavy methane formatlon the ex- .
-beriment was herminated after 177 hours of eperation.-J*ﬂ;i:¢ﬁ

1Evaluation or the oatal'st

- .~0n reelroulation, a eady at 1ow temperaturea haavy methane
formation is obaerved. Gonveraion rate good, &orkingvuu r&tia
,oubstanding (X .22) Methane values excessive (Wv z28).
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L _“_A”Tw e Oberhausen - Hoiten «f&ﬂfwﬁ7Fa.if”5«7
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LR Experiment 714

*Ioo Fe, 5 Gu, 10 cao 80 kgr (soda precip;tation) pobaasium watar-

J&laas impz'egnation (o 4 K/IOO F‘e) . e

iﬁiévJ: tlon of eatal st F52 in bhe laboratory
o Oenfer exp. TOT

jﬁf&ﬁéﬁibﬁ? ' the 6. 1tr. redueber (9?4) S
S o : 8 Iilled 1nto the nitrog9n~charged
‘abmcsphare. 55 m® of Egﬂg is pasged at '288-302° for one hour.

ﬁFlushing of: apparatua with nitrogen. Taking out ths trough.,e«<

. Gooling dawn with HQNg., Disaharging'with nitrogan.
Testing th |

ontact’in ths reactor ﬁB&

gas’ and bheatling .up. Sgarting with 1809, feed stock: is pub
through (300-350 i/hr) -and the temperature is Inoreased £o

195% within 4 hours (U z 303 Nv g 103 X 3 1,0). " After 24 hﬂﬁrdﬁ

‘of operatien the temperature WAE raised to ‘2000 within two

L g B af;catafyst is filled 1nto thn reactarQ,
>and ﬂoaked‘with 5 ‘1. of cetane. Presaing on of 10 atd of water ].

;hﬁurs (fegd.stqck ‘through 55q/l/hr ). " The ‘conversion rate did t

not Fise but the methene formation rate roge to KEv = 20, the:

~oconpumption ratio remained constant at 106, Even by & furthergf

inereass In temperature to 210 the cenversian rata could: be

“brought only to 43% (MY @« 22, X »°1,0), .On ralsing tha temp- o

“erature to 8100, heavy'methane formation oecurred = 78)

g0 that. the temperature weg again reduced to. £10° without delay;ﬁ

After 188%nours: of operation at 212°C the conversion rate was:

f40% (My » 22 ard X » 1.0). The diacharging operation offered
- no difficuitiaa. ;"' KT RO T

;Evaluation of the catalyutfﬂff-*V“ﬁC 

Gesd workingdup ratio (X - 1 O) however, axcessive tendenoy

toWarde methane formation., - Slight rate of conversion {2100,
i s-40y Mv. gmzoa—x a-1s O)'fi.;'u o

-y Betn
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100 Fed, B cuL 100 cao 3 az"‘”.‘?’-’-' oda. _Potaspi

,jPreparation or thewo&talzpt PK&? 1n the 1abor&tory. - *”V***jﬁ";
E " Hot nitrate solution (1 8 kg Fa and. the cornesponding Cu and.
fCa-qnantities in 50 .1 of water) is 1ntro&uced into 8 boiling aoda-r
solution (6,4 kg of sods in 50 1 of water). Filtration on the -
suction filter, - Washing with 72 1 of hot ccndannate.¢ Buspensiona;
‘of ‘the catalyst caks in a potassium water-glass solution (50 1 oqu
water 4+ 443 .emS of & potassium water-glaass solution, which cone -
tained 234g of 310 per liter) and filtering In the suction £11
,Spreading of the eake en- traya. Drying in the laboratévy at 110
ormin ;amm~grannlesr~ i - — : : :

-Red‘uction 1n the 6-ltx--reductar (385)

6.8 1tr of “Grnsnkorn are rilled 1nto the nitrOgan eharged
fapparabus, ‘43 pagsed ‘through &t 300-35109 for one houpy . . "
(aboit 35 mO /%r? Taking out the trough under nitrogen, - Coozing
;down;wnile passing Hgﬁ B Discharging under nitrogsn.-;&hrinking _

;Tesbing the catalyst in tha reactor unzow 'Mt*qﬁ?f”~"

4.05 kg (abaut 5 l} of eatalyst are f&lled into ths reactor.»p
110 atﬁ ‘of water gas are prossed On, ‘Heading up, When the tempera-
ture has reached 100°9; feed stock 15 put (350" L/hv! through, spd
the tamperature is glowly raised, After B5 hours of operatian,ﬁha
,temperature was 200% ard” the eonversion rate 42% (kv = 103 X & 0, 8).
At 214° ‘after 223 hours of operation & congtant conversion rete of
wes. attained., The methane formation averaged v « 16, The working--:
up ‘retio was ebout X = 0,73,  The sxperiment wis diseontinued at 214°
‘after 463 hours of . operation,,sinca tha propertisa of tha c&talvst
*scemed“tv'ba’estabiished T e e e T u\w;df*

ﬁEvalnetion cf tha eat gxst.;$L ‘f :,¢AH4._y‘,

Activity good (2140: Voa 62); methnna rormataan rata high
(Ev 3‘16); consumption ratio k - 0.71. .

S ¥Bsep ‘¥, Beth
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Exjmrimgng 712A B ~ RN

“ﬂloo ne, 5 Cu, 10 Ga@, 50 &gr (eoda preclpitahion) potassium waber-‘
_~..glase 1mpregpation (0.4 K[ioo Ee)

_fi‘Preparation of catar'st PN36 1n the 1aboratory
| Coﬁfbr experiment ' st) |

Feduction in the. 6 ltr.'reductor (sz) " ‘

=B I, of 'Gruenkorn®.are Illled 1nto the nitragen-eharged .
‘apparatus, 35 m3 of HpNp are passed at-300% fer 1 hr, Flushing-
the: apparatas with rnitrogen.: .Takinﬂ out..the- traugh., Cooling '

“down. the eatalyst with HoNg . Discharging under nitrogen..

: Lhrin»'ing 15%; reduetion value 71%_lanﬁt1c aeid method?

Test¢ 'the oatal t in reacter HFQ Y et L
‘§f33'kg (about 5 1) or. ca ”fyst,sre flixed‘Into the raactorw*
and soaked with 3 1 cetane. 10 atll water gas 1s pressed ou and .
. Heated up. At reach*ng 170°, feed steck is put- through (400
“1tr/hr.}.and the temperature increased to £00% within the next
12 hours. it 203° a converslon rate of 40% was measured - B
(Mv =10, X =1 17).: "By means of:a gredual’ increase in temp-- 
“eraturs - to 2120 no substantial increase in the. conversion rate
. 00uld be obtained. (212%: U =z 445 Mv = 20, X z 1.0B)¢ "4
" 214% after 75 hours of operation much’ methane Was: formed
C{¥v.os 72)e Thereafter, 45% was the maximum conversion: rata 2
attained ‘although the temperature was gradually increased to
2230, ~The methane foxmation was eonsicerable (ﬁv - 29), the
working-up ratio good (X ; 1 O).:,,ﬂ e _

| Evaluabion of the eatalyst el e AN A
T Low conversion rates (?23° =3 45ﬁ3 methane formation ex-iv*‘?
cessive (¥v ='20); working-up rutio good (X s 1 o) Tendancy bo.

: *orm much methana.
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_lQQ_Egt_ﬁ_ch_lo Gao, 50 kgr (ooda Prec;gitation) 3% KQCOg
. pregnatiou S

7f__3amm<preparation as PNSI (eonfer uxp. 709)
fRednction 1n the s-ltrureaetor (R?é) o

g "6 1 of “Gruenkorn are filtered 1nto the nitrogen-charged
1apparatus., 35 m3 of Hollp 18 passed through at 297-304° during. an
hour,  Flushing with nitregen.: Taking out the’ trcugh ‘Cooeling -
down the. catelyst with Hollg,  Discharging with. nitrogen.- Shrinking
;1vﬁ; radnction value 657 (Acatic acid method). :,,, .gx_

:Pretreatment of the redunad oatalzst w;th water gg 1n reacter ERG.

S .67 kg of ¢ata1vst &re tillea_inta_tha.nwactanfwwc -fpeem~~~
,water gas. (15 .1/hr) is. .passed ‘through and hested. up to 1400, At~
‘this temperature the catalyst was treated for 240 hours, maintain-_
ing & .eharge of 15 ltr/hr. In the exit gas 6-7% cf 002 were- found.
The eonveraion rate wasg. about 20% ST , o :

iTastiqg,the catalyst in the reactor'ﬁRG. ” l;[ﬁ{}f‘*¢"¥f‘jgf'f["*'

. 10 atl of water gas ara pressed on and. siock is fed at 340-
'400 l/hr.» After increasing the ‘tewpsrsture to 218° & conversion .
rate of 62% was attained (Mv = 155 X = 0,7). - Sinee ‘the. axpe”iment

jaeemed no more interesting it was terminuted ) v_yn_v_:h.:mnw

_, hvaluntion of the C'itslyst. L

t‘;f; Oenversion rate at 2180 fair (V 60): methane formstion high
'(MV 15); Worklng—up ratio x = o 7

Gonfer gxperiments 709 “nd 710.

o ¥, Beth
¥B:op,. o
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. Fxpﬁriment ?he- %J‘  _ T
100 Fe 5 cu,lo cao,so kgr (Soda ?recip;tetlpnlﬁg ;;a_5 w

?reparatian of catalyst Ph31 1n tha laboratérj. i

Gonfer experimant 709, ‘
Redﬁetion in the 6 ltr reductor (R 76)

Description aonrer experiment 709., Redactian value 78%{{-
(Aeetic aeld mebhod).; ' ST kT , S

E&etreatment of the reduced cata;xpt 1n the reactor VRgi;?;;; 

217 kg of catalyst are filled'into the vesctor wader nitregsn.
Carbonﬁdioxide-free water g as 13 pESSEd. through (50 1tr/hr) and .
‘bested up o 1409C (7. hrs)._ Through-put incressed to 360 I/he -
~under raising the temperature to 150%, . In the exit gas sboub 15 of |
‘carbon 8loxide was found. '&fter 90 hrs termination of tha pratreat~f;
ment...u.»--~-~A R R , O LT . o

mesting‘01 the eatal st in reactor Hﬁa.,A;'f?E; fﬁ§fw»¥'”“’V “7*~7

10 atﬁ of. water was ara pressed o, ‘At w. throughoputﬂof 5*
350-400 1/kp, the btempers ture is graduelly raised, . At zes a’
" convérsion rete of 357 was attained (Nv & 155X = 0:T4).. By
alowly raising tbe te“peruture to 221° the conversion Put& eoula
“be raisad to 60 (kv . =-17).  The paraflin formed was of & light
~yellow eolop. The exnerimant was terminated after 524 hours. 
(1neluding pretreatﬂent) o ST , Lo

L N

Evaluabion of catalyst._.; £ng‘“

OOnverSicn rate e 8210 gocd (V B 60), meﬁhane formation high
(rv - 17); working up ra+1o (X m 0.7). SRR :

o B Bah
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e 3“37
T __geriment 709‘”{5%'~4j;ﬁf5}gy%T

(soﬂa 'Pecipitationlﬁs% xgpog Imgregnation f;T

'Pregaration of g catalyst PV31~in*tbe\catalyst.z;;;;]?f} ; ”{if}V“~5

Hot nitrate selut&on (1. kg ¥ and the correspording quantitias;
of Gu end Ca in 66.1 of weter) ia introduced in boiling sefla solutien]
(6,4 &g of sodd in 50 1 of Water), Aauiﬁg*stﬂgrﬁf—kiasatg , .
&, ghort time of stirring, filtration on the  suction filter,. . wa&hing

‘with 10 x 10 1 of condensatae,’ Suspenaion of the heomogenized catalyst
sake in 100 1 of water and once more’ £iltering in“the suction filter.
Treatment of the catslyst eceks with 572 omd of potash selution (95g

- KgC08/1) in the lmeading ma ghine for 30 mimitesy Spreading ‘the cale
-onbrays, Drying: in the drier at 110° for 16 hours. Pressing thru
_@ 5 mm medh.¢-,,. . L , R . o

"Rednction in.the 6—ltr~reductor (R69) ﬁ.;'LFaf-”ugﬁ;ﬁ];af;;;}J}*

n st T T

» 5 of "Gnuenkern (Uhreduced eatalyst granulas) are introduced
*-ntnfthe—nitrogen‘ehargedmapparaﬁus—and—soakgdﬁnéxhﬁea&an&fzzﬁgﬂg:isz
-passed through &% 100% during one hour (35 m Flushing the appere-
“tus with nigrogen, Teking out the trough end’ cooliﬂg At in the Hp¥Na.-
-atream. . Discharging under nitrogen.H Shrink.ng 14”' reduction value
'75% (&eatic acid netned) S R L

'Tasting the eatalyst 1n>reactor MRS..

g, 6 kg (5 1) of catalyst’are filled into the reactor and qoaked
: ith cetens, 10 stll- of water gas are pressed on and heated up. - When
"150 “is reaehed, foed steck is put through and’ the' temperature 1g.
'fraised once. moré.. At '200%-after. 11 hours. of operation 8 conversian
rate of 43% wag ‘attained (Wv = 8, % ®.0.85), 'In order to attein s
_constant’. eonversion pate -of .62%, 4o temporature had to be- gradually
“raiged: t0.221°, TFrom the 137th. to:ihe 1113%h hour of- operation an
_averege conversion rate of 60F could be maintained ({¥v = 20; X 50, 73).
The experiment was only 4ews iniated, because the reactor was. needed for
- something. - No. decrease in the convers*on rete was to be obssrved. :
~during the: 1ast stage uf the experiment. The dia&harging offered no
‘asfficulties, ‘fo ST DS S ;

:?Evaluation of tne °ata;zpt. ;_::5;: 4{;_”>, el

o Activity good ‘and constant (220°»»v = sq% fer 1000 hours of -
. operation)y mothene formation high, ‘but not injurious 'to the eatalystvt
.= 20). No. tenﬁency te &xcessive mﬂthane fermationa Gonsumptien &
%grato4x = 0.?5. e FR

;* Aecurate analysis. of the unrsduced eatalyat ahewea 100 Fe, 5.04 Cu£4
- 81 0s0; 36.4 kgr. , ‘ ,

ﬂ*mssap | Cw.ometh
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1oo Fols cu,m cao se ;;gr (Boda Preeig;mtiwLx KOH 3

Preparation of catq}g;} F2098 1n ths 1aberatory,ﬂgiﬁjflf“]””“h

Desoripticn eonfer Exp. 696.~;wu, S T

Reduetion in.tha 6-1tr-reductor»(ﬁ66) :”*ffféli?ﬁffﬁfaf fW*‘“ A
Y if;£ "Gruenkorn are introduzad 1nto the . nitregen~charged.
apparatus. ‘HpNg is passed through at 325 for. three hours. Fluﬁhing
- 0f the apnaratus with nitregen. Ceooling the: ﬂrough.wiﬁh HgNg, S
Diadharging under nitrogen.‘ Shrinking SQ%Q;J.. | -;-ia~

Pretraatmgnt of the reduced catalvst with water g s 1n reactor Hﬁ 19. :

mﬁ. : ek ‘mmmm.ima,&mmma_g&gr m&gr [:§ nitrogen
atmosphere. Carbon—dioxideufree water gas is passed through (50 l/hr)
and heatad up to 110° (8 hrs). Inereasing ths through-put o 360 _
-1/hr and then’graduslly reiming the temperature, while agcurataly
-‘measuring the carbon dioxide formation, - Affer reaehing 180% (7 hrs)
300 1/hr of water ges (0.7% GOg) are passed through for 63 houra..p,-"u
During the whole period of pretreatment, the sarbon dioxide rate

" pemains-lows at the’ aforementioned through—put rate it averaged 2 4—
1.5 1/hr of 002.;; e analyses of the ges showed that only €@ and f;~~
. no He was consumed, Duripg the 1ast pretreatment hours no mare carben
dioxids was formed.vv , R L .

Testingﬁof the cata}xst in reaotor HRlO.\~ ‘

Pressing on of 10° atﬁ of water gas and thra -pux of 340~400 R
ltr/hr ‘@radual increass in temperature, 54 210° ‘e oconversion rabﬁ .
. of 60% was attained (¥v ® 15;:X°8 0,75). Beccvuse of vnriaus ‘Padlures:
‘in. our operation, the temperature muat be ralsed $6.822° ‘in-order to- -
“‘obtein & mean conversion rate of 55%. The methane fcrmation averaged
about ﬂv = 12.. Thezworking-un r&t;O X 0 72.‘“~“‘ : A _ -

X Good mit;ml activity (210°:v - 60), cate.lyatmb very stabls; at.
222° enly 55% conyersion rate (Mv 12; X 0.72) -
anfer Exp. 696, 69‘7, voo, 595 and; vzo.

(Only &xp. 700 1s 1nc1udod 1n Real 43)
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190 Fa 5 10 Ga@
Eﬁ =

Prﬁparatien of Gatalfst “PNSZ in the catalyst 1aberatoyy.}ll;_li

Hnt nitrate aoluxion‘(l 8 kg Fe and the corresponding Oup
,and G&n quantities into 50 1 of water) is poured into & beiling
‘80da. solution (6.4 kg 0f soda im 50 1 of water), 540 gof
kieselgnhr are added. Stirring for & short tims, Piltration in
‘s suction filter,  Washing with 10 times 10 1 of ‘hot" condensate, - -
Snspensian'iﬁ’loo 17of water and .once more . Filtration in a suction
Piliter, ~Reaching the catalyst cake with 70 emd of potagsiunm water
~‘gless solution; whish contained 234 g of 8162/1. pursuent to ibs -
‘enalysis, and had been dlluted to 550 cm® before being inpregnated;
¥needing. it in. the ¥meading machine for’ 30. miputes; spresding the -
_~aake on shests;. drying 4t in the’ dryer at 10096 for 16 heursfw_w__ﬂ
fcrcing ib through 8. mm aereen.»_q - TS AR e , b

Baduetion in the 6 1 Rednater (R 67i ':,5‘3]'2”7<¢’ﬁ"ﬁf fffff;f

S .2 l or c&talyst are fad 1nto the nitragen filﬁgd apparatus.
Hgﬁz 1 passed through at 3009C during one hour- {35 o
“trough 18 taken out mdar nitregan., Cooling. on pessing ﬁgﬁz. o
Discharging unﬁer nihrogen. Withsring 15%; reduetien value. 81%.

Testtngﬁef the Gatalyst_;n the Baaoﬁor ER’B. ,i‘f_‘_____‘

Introdm&ing 2, 635 kg of catalyst 1nb¢~the_¥eas$orf__2resBingf'
on le’atﬁ water gae and besting up, -On attaining 100°C, & gas- -
througheput-of 380 1/hy, - 4% 200° & conversion Tate of 30% wag .
reached,  The methﬁna fbrmation wes kv = 14, The worﬁing-np ratsir
was approximately X = 1,1, Thﬁ taﬁt had to be terminated.becausajj
ef bechnical difflcultiea. e T e : R PR

Evaluatian of the Gantaet

U

AN Inhnwfar the eatalyst eould be testad (Gs‘haura of aperationlif
at ZOBQC) 4t showed & feir consumptlon ratio X = 2, 1).,;%&32 g
methane formatien ratio waa rathsr high (mv = lé)g B

e i e - %
\lh_ v_' DT ”""t“"j“:' g

@ Ha quantative K - analysia or the potassium.waterwglasa
‘ emplayed hes been madﬁ.; Te may asauma the K~content to'ba
abou’c no g E/1. R AN -

. 5

‘WBi0p Ui Beth
4~Q4~47 .
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fPreggraticn of eataxzpt PNIE in the 1aboratory._3Tf ;}fﬁ”* ;“3 "*5*\"

i r=,, ch of kiaaelguhr ars. reacted 1n boiling soda: solntien
‘(5 4 kg of =004, 50.4 1 of water) for oue minute, Hot nitrate- 5
f,solution.(s 1 with 1.8 kg ‘of Fe and the cevresponding qnantities of
Cu and "Ca} are. Antroduced. Introduning 486¢ of kgr, Stirring for:
a short period of time and Pilteri ng-on the -suetion filter. Suck- -
'%1ng‘¢ff the mother liquor. -?ashing with 44 1 of hot condensate..,
'TTieatmgg,the ecatalyst-cake whieh: has besen drised by svoetion with -
540 cmv of potassium 1lquor (100g KGK/I) in the. kneading machine
‘for 30 mimtes. - Spreeding of the cake on’ trayt; Drying 1n the
vdrier at 120~l40°;,preasing through o 4 mm screem.~ AR

jReduetion in tha 6-1tr-reductor (Res)

T 6 1ot “Grue zorn” are filled 1nto thc heated hitrogen»
~filled app&ratns, 351 ‘Hgﬂg are .passed through at_ 315=-334°C for -
an howr, Taking out the trough dand nitrogen,: cooling in the HERQ
-stream, discherging under nitrogen. Shrinking 15.3&.. Re&uction
value 75% (Acetic-aaid process) . : S

2Pratreatmant of the reduced eat yst thh water gas in,reactor Mall

AR 255 kg of reduzed watalys+ afa filled into the reactor
_under nitragen.- ‘Flushing with- 302~free watey gas, Pressing on 10
‘ath of water gas and heuting wp %0.100% while pessing through 50 1

cof ceg-free wetar gas per hour, When- 8 temperature of 1009 i .,af
peached, tne through-put $s enhanced ‘to: 300/1/hr and the temnsraturef
4w 1n¢reased to 1630 within seven houfs, ' In the exi¥ gas 4% €02y
- Beginning with ‘the 9th ‘hour of operation.the opsration goes on with«.
out pressure &% 1559 with COp=free water gas, In the exit-gas O.B% -
5002.¢-Atter 100 hours of op raticn the breurestmant is terminﬁtedu

jTesting the cortact in the reactor ‘Rll._;J“ﬁf ;“

: Pressing on, 10 atﬁ ef water 288 and nutt ng through

'7350-400 l/hr. Gradual-inerease in’ temnernture.; At 216° a conver

‘rate of 824 wes pesched (Mv = 12; X s 0,65). ° This ‘conversion

- rate. cguld be maintained on gradually incressing the tomperature

H c 220 In the-laat stage, the *ethane formation r_te rsached
20.: :



: __¢.‘” s

—EVEluaticn of ths*ca ¥4gst.

e In compariaon with the“not-pretreatsd“cﬁtalyst PH& )
(Experiment 676) the pretreated catelysi has & bettar. activitv.i

“The methane formauion ‘rdte-is still too high. -The- consumntion ;
rata 1s poor.-5  ;3, T TR .
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‘fIOO Fe1 5 Cuirlo Cao, 50 kgr (Soda Preclpitat&on) 5% KOH Impreg_ation

fPreparation of uhe catalyst F—2093 1n the labor&tory.,f

Confer experiment 606.

Reduction -n the B-ltr-reductor (364)

..;,‘ Confer QYperimEnt 696. . : IR S
;;;%_ H@duotxcn value 65% (Acetic~acid mathod).»

‘Testing %he cat 1yst in the roaetor RG.

o 3 2 kg (about 5 ltr) of catalyst are filled inta the .
,reactor. Pressing on:1G atld of water gas and heating up.: Starting
with ISO°‘T66&:Bteak tnrOugn Pt (350-400“17Er)“und"furthsr“gra&usrw
;tamperature inereasa, . Initially only slignt rzethene formation . (5p
402200 averaging ¥v = 5).. Only at 2239 a conversion rate of. 55%
wag.attained %Hv =11, X% 0,72). After soma  time the. cenversien ;v,
rate decreasss to 50F, the mathana formation decheases to Mv &« 8

and the workingeup ratio. rises. Since the basio: properbies of". the
»catalg ‘% .could be considersd as. establi:hed the results. prem*tting
a8 comgarlson witn experiment 696 and: 697 the heqt was discon&inusd’

fEValuat¢on of the cata*yst. 31n“.lﬁ,"

Slight activity {eg 503V = 55: Nv = 11; X - 0 72).
Confer szeriﬂenta 696 69? 701, 705 720. :
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Experimant 690

R_\ = _;.‘

100 F Fa, 5 Cu, 15 Cao, 15 kgT:(Soda PrQCIpitatgon) 3%_5900;
L N ™ regnﬁfion

'Preparation of the catalvst PNl? 1n the laboratory.‘ﬁ  i1[Q

\ 135g of kgr are raacted in boiling soda soaution (8 4 kg
of soda 50 1 of water) for one. minute. Nitrate. solution 1s edded
(1.8 kg of Fe, ‘end ‘the  corresponding quantities of Cux and Ca in 50 1
of water) 138g of kgr apré added, After stirring fer &-shopd
period of time, Tfilfration on the suctior filter, . &ueking ofT of
the wmother. 11qu9r._ ﬁashlng with: ¢4 1 of hot. eon&en1 Tregting
the oatalyst eake which-has besn :such. dry with B40: 3;of potagh .
solution (100 g, /L) in the- kneading machine - for 30 min. 3 “preading
of- the cike on trays. . Brying in the drier et 120-1.@0a ' Pressing
i:hl‘Ollgn 9- 4: E’Rﬁ Screeno . \——“— e

Reduc”dion in t&m 6 ltr reductor (RGO)

I 6 1 of "Gruenkorn are filled into tne nitrggenpgﬁﬁfg”f'”'
fapparatus.' 23, m° HpWo st 250° ars put through for 40 mins  Cooling
‘down in.-the Ng sbtream.- Dischargin§ 4nto & COg £illed flask and. hq
‘@eturating with 003. Shrinking l?A; re&uctian Vazum 59% (acetic .
aeid meﬁhod). E L ‘ﬁ~f - SN . RIS

1Testing tne catalyst in reactor ERlli ;;» ;_f;f[Q37 f?;£}f{f%T;a;if

Lo S 147 kg (abont 5 l) of c&talyst are fillaa into tha
;reactor; 10 atfh of water gas are pressed on and hewmted up,,m,z g
~Starting with 1509 fesd ‘stoek ‘18 pub through (400—&5ﬁ*x/hr) snd the N
~temperature. aduall inereased st111 more. "At 22G% & conversion.
‘vrate of 55% .. 10) was attained, When the conversion rate ds- -
‘ereased in. spite of increasing the temperature the test was’ terminaf_
“teds - It was not particularly. difficult to dischagge the catalyst 2
abu~ ‘the graﬁulss seeved to have ‘erur ﬁbled.;v," _ _ o

tEvalnation of the Cata;yst,,.“_;,f‘ﬂ

S Little activity; "o stable conversion ratas..'érdﬁébiyll
qdzsintegratior of tha granules.;,~ o



. the: kneading machin
Tdrter ot 120-1

res been. suclked dry
YN An e 08
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Experiment 687

1‘““? R cu. m cae, 5 kgr (soda precipitation)

Pre"aration of aatalfst PNIB 1n the 1abaratory '
: - - 1n ‘bolling .80fa ao*ution (6 4 kg of
soda, 50 1 of" qber) for. 1.minute. . Hot nitrate solukion (1.8 kg of
Fe and the corresponding quantities of Cu_and Ca, 50 1- of’water _
‘are. introduced.  Adding 45.g of keg¥. After a short. period of.
gtirring filtration on the suction filter.  Sucking off the: mother S
‘1iquer, . Washing with 44 1 of hot eondensate.  Three times treating/~f
“the catalyst 0aks with 72 1 of hot condernsate each -time in the . R

“gettling wat, - Filtratian on. ‘the’ sustion £1lter, opreading the
n&ﬁﬁyﬁt‘:ﬁfi’n{eﬁ“& PBYS T i --,_ﬂ“‘th&"*tn.‘!v.to_ﬂ, :

Reductlsn in. the 6 ltr. reduotor (357), ;»Ag:" R T
, 6 ThenkornT are Introduced into the nitrogen-filled apparatue’
d35—m4~ﬁgﬂg are psgsed through at 250-286 durling 1 hr. “Cooling te '
.room temperature with ni?rogsn. Disoharging 1nto Pog-filled flask ana:

&sturating wibh 602

?esti the catalyat in reactur kﬂil;nn..-*.; B e e
3.6 kg {about 5 1) of eatalyst are filled 1nto the reecbor.ﬂﬁc
‘—?reasing on 10" atd of water gas and heating up, Starting with 150°
‘foed-stoek bhroughwput (400 1/nr)} and further gradusl increase in -
 temperaturae. Alresdy-at 1802 heavy methane formation (Ugl83 Mvs17¢'*

“7zl,08). AL 1952 the conversien rate was 33% (Mv=20; ¥sl. 12) 60 :
2009 such an exeesslve methane formation(Us89j Mve80; X=0. 81y oocurred

thet there seemed-to. be no purpose . in eontinuing the ﬁest. “1s-i$ﬁﬂ,_.
;\eharging the roactor offered nn difficulties. :”“- EER

Fvaluation af hhe Betalyst | R "'A-"~ﬂ;g;f¢;*§jj>;f'f
g EaI}sb proﬁuces nearly ezclusively methane. -Strong activity.:

e

B 4 5$€§5
b . Beth




SINOLAIB L1@}'-011*\1114(} CQMPA’NY

—f59$i¥51ﬁ35i19§7ffj_ ?f5«**?7¥J5*:

’JReel 12 7;iiuL7.”' = T
‘Bag 3439-22 S
Page 405 LA e

| L Oberbamsenvﬁolten

ﬁprﬁ_‘lﬁ“ %44’* N

‘‘‘‘‘‘

E.xpariment 6856 7 '4

T

;1OGfFe; 5 Gu, 10 CaO 50 kgr (PGtﬂsﬂiumamarbonete formation 10% KOH
: imyregnation,.ﬁ s

'Pre aration of catal” t Pﬂlz in Ehe. labmrstory

ST Same proos "PN1l-(confer” exp.-GéS), hawevar, strongor
‘alkali-impregnation (4600 cm5 potassium liquor, 100 g/l} -

_Reduagion in the 6 ltr. reductor (Rﬁs) oL
Sl Gruenxorn. are introduced into the nitrOger—filled
apparatus..,as msof HoNg are passed fhnengh in one hout.. Goolingr._

4in-the nltrogen stream. . Disaharginﬂ um&er carbon diox¢da and
aaturating. Shrinking 17 ; i

Testin ‘the . oatal st{in reaetor mRﬁ f:'n‘-'w cU e L T e
o kg, (about.5 1) are introdiced into. the reactor. ---Pmssing
on 10. atﬁ of water gas and heating wp. Begloning with a temperaturs
_af 1509)feed stoek through-vut: (350-2010 1/br) and further gradual An-
‘erease In- temperatura, ~ After. ‘52 hours, of operation at ?05 8 con-.ﬁ,-
yerglon rate’ of B2% (Mva53~XwOe +6) 15 aftalned. - rurther increase. in"ff
temperature dogs not yleld an’ inoressed: cgﬂvérsion rate. 4t 215° .
the conversion rate: deoreased.. Thereu@en, the test was discontlnned.-

-Onc ‘epening the- reackor.the granules were ound to have disintegrated,!
*like an the experiments with 5 kgr,Eriy,g , B

1Eva1uation of the catal’st°

| 560 A6LLivity with s-ight msthan@ formation. However, tne- f
.granules disintegreted, whareby ths emnverston rate was . Qmpgired.
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Experiment bSB

_100 Pa, 5 Gu, 100 030, (soda precipitation) 5 FOﬁ 1mpregnetion._

‘Preparation of catalyat ?Hlé 1n the laboratory o ‘“'&jf*p 
77 Same. preperation as ng'(conA. exp. 677, page 412).;-~._1=~\

gReduction in the & 1tr. raductor (RSS) LT e

- ) f "Gruenkorn” are introcuced 4nto the nitrogen-filled .
”apparatus.. 35 .m3 of HoNg are put through at 252-254° during one hour.{
Oooling in the hydrogen. stresm to. room tamperature.. Diseharging underg
C0g and saturating with COg. . hrinking 15% 2 . :

,Westing ‘the . aontact in- ‘the reactor %Plo R B R
T 3,9 kg ({about 5 1) of Grueckorn ésie!}—are‘filled 1nto the re-!l*
?actor. “Presasing onlO ‘ath of water gas and heating-up, ‘Starting with
1809 feed~-stock bthreugh-put (350-400 1tr/hr) snd farther gradual =
;tomperature increase. . Initially slight ‘methane formatlon. At 2060 5
‘s conversionh rate of 41% . (Mv=8) was attained.a In spite of raleing

‘the - temperature 50 214%, the corniversg: . rate. d3d not. increase any’ more -

: ubstantially (ﬁ=49' Mv=9;1X8O 53)s Soon theresfter, in spite of @
further raise in temperature, the- sonversien Tate dropped- sharply. S
The passage of the stock deteriorated aeonstantly. When the. apparatue .
‘wes aompletely plugged up, the: experiment ‘was terminated, ~On open=
ing the reactor,. the granules were found to have disintegrated and to -
"have" formed a viscous mass with. the paraffin whieh hed been imperfeots:
1y discharged because of this situstion. The contaot-pararfin mixture
“had furthermore run threugh ‘the' soreén. end ‘had congealed in-the une -
'h:ated gottom section of. the reaebor.» Diqcharning the rcactor was very
8ifficult. 1." e R o Cu

}Hvaluatien of the catalysh. fﬁ   LT | LT
o _-Formg I1ttle methane; grnnules disintegrate. (Gonfer. XD, 684)
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100 Fe, 1@ CQO, 5 ggg (potash Ereeipitation)’ 3% KGH-impgggpation

tion af uatal' t PNIO in the laboratory o R
“kiepelgur are Teaoted In a bolling. potasch solution
(B 5 kg af poﬁash‘ 50 1 of water) for one mimute. Introducing. a.hot
nitrate solution* tse~1~with~1. ‘kg Fe gnd- the;corresbonding Cu:anéd .
Ge quantltiss)y Adding B0 g Aftgr a ‘short period of- stirring
£41tering on the suction: filter (1.3 ‘Sucking off the mother .
1tquor.  Washing with 721 of hot conéensate. Treating the catalyst
‘geke which had been sucked d&ry with 540 omd of caustle potash: .
‘golution (100 g FOB/i) in the kneading machine for: 30 minubes. a;*‘ﬂ
‘8preading of ths-cake on trays. ~Drying in the drier at 120°~140°
_for—24 hnurs. Pressing through 8 4. - ecreen. PR D RRER e

.Redughion in the 6.1 rednctor (Roé} T et T
‘ T of “Gruenkorn“‘are‘?illed ‘nta ‘the nitroren fllle@ apparaﬁus._
55 m5 of BHg - (stel} are passed through at 254-2570 during one hours:

Gooling to room temperatura in en exygeh fres nitrogen stream. - Diaw s
charging and seturating with carbon: d;oxide. A raiseﬁin temperature .
oeenrred thepeby,.nuhrinking '17%. 3 » SRR , :

?astinf

R T

of the aata qn’ reactor NPE L B
.15 ¥g l(abonk % T) of ‘catalyst: are introdaced :nto the reaotor.
10. abﬂ of water gas’.is pressed on and'h neated up. ‘Sterting with 1500;
feed stoock 1s put throngh {400-450- 1/nr) and the temperature 1s
gradually ralsed:  Initially methane formation was ¥v s 6. Only at.
2180 a gonversion rate. of 55% was attained (Nv.e 8}, whieh falled to
rise in splte of the temperature's being ralsed to. °20°;-on ‘the con~ -
Erary, 1% ﬁronped. Sipee 1t was found oub. later ‘on that the catalysb
‘and paraffin had Penatrated ‘through theé upper screen into the Iower
imheabted -dection of the raaction, the ddcredse 1n the cohversion rabe
‘may be cansed therebys A thordugh. examination/thah all over. tha,m-» o
setor the granules had dinintegrated» By gatting mixed with the
_garaffin !ar¢§¢’a pasbe-like mass: vas formed, thch pressad iteelf

'IF’Analyais 3F tha;“Gruenkofﬁ“ 3n The 1aboratory showad:
109 FG,Q;‘? cu"s“ a ¥ 4 6 m. S

s h}leg—g-c&talyst




sl
—
et B
"
-

; -8- -‘

~threy gh ths s&eva. We may tharefora, traca haek thp drep in the
«eanversicn rate. Lo the disintegratien of -the catalyst, whereby tha
‘paraffin failed to be sarried out, Discharging the reactor proved:
%0 be mosk ‘d1ffisult, sinee the paraffin eould not be carried out by

fmaans ofkhot hydrogén.'-“ff-,

ﬁEval'a Ton of ths Gatalyst ~ — —
e Y (2120: T a 55); comparativa}y 1ow methane formationg

' gh ,
:(ﬁv_g a); working~un ration poer - (X = 0.58) ‘ Because of 1ts diainte- e

N
‘M, Beth
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Experiment 682

’f166 Fe’ 5 Cu, 10 CaO 5 kgr (°a“331° POtash.solutton—pf?qf?f:f;  ”
o , | 3% KOH - impregnatien T“fe s

:;Pre tion cf catelxgt PNO in. tha laboratory ' C
e O g kgr is reamcted in boiling caustic. petaeh solution (6.8 kg
’fpotassium hydroxide, B0 1 . of water? for.one . minute. Ineroducing

hot nitrate solution (50 1 with 1.8 kg Fe and the: corresponding

- quantities of Cu and Ca)s Adjusting to pg;_g 3 by sdding.7 1 of

_ caustic potash solution (135 KOH/1), pubbing in 5O g kgr. " after aax
'@ short period of stirring filtration on the guction fi1ter (1.3 me).

. Sueking off of the- mother liquor, Washing with 44 1. ‘of hot aonv'fkql‘
i;densate._ Treating. the<uatalyst cake which has been_sncked dry, - with -
540 omO of cau§?Tﬁ=§ﬁt§§“‘ ; e

4;mach1ne for 50 minutes._ Spreading the cake on trays. Drying in the
. drier ?t 1200 -1400. for, 24 houra. Pressing through a 4 mm screen., R

fsPretreatment of ‘the “Grunkorn" (unreacbed catalyst)

- “The Gruﬁkorn"'is heated Lp in the: igniting furnace with air et
_j450° for 2A hcurs.,f: _;,%_ BT _fuf? ‘ SRR

'1Reduction in the 6 1tr reductor (RES) L T e I G
DR T of pretreated "ruenkorn” is: introduoed into the nitrOgen -
Tfilled apparatus +35.m% of HplNp: are passed through at 260°% during one
-.one.-hour. . Gooling down - in an oxygen-free nitrogen stream to room A
tamperature. Disoharging -and gaturating: wibh earbon dioxide.. Thereby

;ocourred an. increase 1n temperature._:,,v ' G STy
of the catal t in reactor MRQ ' S e T

M . g (8 "1) of catalyst are chargeé 1nto the~"r~e§or. 10
atﬁ water gas are pressed on and hegted upe Starting wit . 180, gas 18-
put through (400 1/hr.) and the Yempersture. is gradually raised.. At
1909 .a. conversion ‘rate of - 44% (M-Sl Was maasured. In spi e of. great
-precaution.in: - ;g_she temperature, at 1979 much methans rormation
oocurred again (Mv.z 40)+ ~Thereupon the Convaersion Tate Arcppsd
,about 20.and the ‘me thane formation deereased. Without. ralsing the
Y ,.8% 210 the ‘methene formation rose from Mv g 4 (sic!)
“to- ¥v = 87,  Thereupon, the test was TGerminated, .51nee al T

. methane. formation's gradual drepping, the conversion rato dropped con—;
fsiderably.;~

?Testinj




["i&am_aeian of tha oatal."t |
R Qenaue _ eongiderable msthane rommatien.'ﬁikB'iEG ﬂt

: y-ab 19
ifhighsv tempertturea

i"Ths Gruankern analyaia gn%é%‘w e R
——100 ‘Fw}“é 85 0u~—7,es--cao—,—~4.4 Kga
Ad ke , H,gms %ﬁ Hcl eonaump 1on/160 g or eatalyst.
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Experimanb 680 aeia

'*100 Fe, s cu, 10 cao, so kgrx(oaustic aoda aolution precipitatzan)
G o - 3% KOH 1@2£gg§gtion TR

‘5Preparation of catalyet PN? 1n ‘the laboratary o TR e
% 85 g.0f kgr are veacted in a belling caustiec eada solution
'(4&0 kg sodium hydroxide, 471 of water) for- ore minute. ?ouring
in Hot nitrate (50 1 with 1,8 kg Fe and the corresponding quantiﬁias
‘of ‘Cu and Ca). 485 g of kgr are put in, after adjusting to gg -
B+3-by adding £ .1 of caustic: 8oda solution (85 g of KO /1)e Arter a
-ghort period o of stirring, filtering on. the suction filter, Sueking
off of the mothgr liquor. ‘Washing with 44 1 of hot condensate,.- Au-,
: ; b alyet- aka~a£%e@~%$ambei _sugked v.mith 540 omd
of caus io pataah seiutiaa~%&eo g-of KOH/1) in the kneading mechine *
during 30 mimubes. Spreading of thz sake on treya. Drylng in tha
driar at 12@~140° during 24 hrs. Pressing bhrough a 4 mm screen.

Reduction in the 6 ltr reduetor (Rse) R U IR A
T8 1 of NGrunkorn are introduced 1ntc the nitregen filleé
uapparatas. 35 S of HgNg are passed through ab 318-327°% for ?5
minntes. Oooling down ta room -temperature in ‘an oxvgen»frae nitragen
~atream, Eischarging and eaturating with oarbon diaxide. Thardby =
‘oalefaction up %o 70 oecurred. SRR T

—ia e e -.;‘-_

ata 7st in re’ctor HRl N et i -

: 267 Rg (a b 1) -of -ca alyst ars 1nhroduced 1vto the reaater. ,
10 atll of water’ gas are’ prassed -on-.a nd heated up.. . Starting with: 1500 ‘
feed stodk is pub thrcugh (400-450 1, /hr.) and the temperature is -
gradually reatsed. Starting with 200° the methane formation was’ Mv =’ 15.

"After ‘102 hours .of operation a. sonversion rate of 80% (Mv = R0Y) was ,
“attalined, By gradually inecreasing the temperature up to 2200 up to S
'380th hour of eperation the conversion rate gould be mainteined at 60%.
Then cheavy methane - formation cGocurred for a short poriod of time . RS IS
j(Mv.u 45). Thereby, thé conversion Tate dropped at rirat %o GOE and“ftﬁr
700 hours of operation to 40%., The methane formation remained at 15p. lja
'wThe test was terminated aftsr 962 hours of cperation. o : :

;Teatin theAc

R
N

:,» eparating‘tamperature 22293 pure white para~‘:

e T A T T e

ix) The “Grunkorn” nnamgsia ahoweﬂ: 300 Fe, 5.78 Ou, 5.68 cao, 81.5 kgr.'
. Alknlinity 108~c 501 consumptzon/loo g+ oatalyat, o
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'7f¥%§ﬁﬁif‘“*~sxpar1ment 679 'ff]ff'”}7°5§'7tﬁﬂ?#%?

'—iew~Fa*~5 0u-10*0a9,-59 ‘kgr-(esustic potash.aclution preozpitation)x)
SO . 5% KOH zggxqggupzon _

-,Prm‘aration cf catal]st PN6 1n the labnratory e
EYRI s g of kg ers Yeacte in.oa boiling caustic petaah salution e
(7 1 kg of potassium ‘hydroxide, 52,5 1 of. water), for one minute.,  Het -
fnitrahe ‘gsolution (60 1 with 1.8 kg of Pe and the corresponding quantitn
Les -of Cu &and Ca) is’ “introdused. . ‘Adjusting to PH s 9.3 by sdding 4'5

1 pausbic potesh selutien (130 g of KOH/1); 485 g of kgr'are put ine
”Aftar ‘e short period of stirring filtering on the suction filter (1.3
w2y, ‘Sueking off the mother liquor.. Washing with 44 1 of hot con=
‘denaates Treating the catalyst cake, after 1ts Yeing sucked ATy, with
‘B4 am9 of .esustic. potash solublon. (100 g. of KOE/1) in the Imeading .
“NQWhﬁﬁeﬁﬁef%5meiﬁu$0ST-Sp¥88ﬁing~nf_khamﬁaﬁal 1t cgke on_ treys. : w.,f
gDhr!ng in & drier at 120-1400 for 24 houra. Pressing thfaugh B 4mm o
vacwaen. GeE \"‘f’fiﬁ , 3 . A e

HRaduetion in the © ltr. reductor(ﬁ51) | REERE T e e
. &1 o eatalyst are introguced 1nto the nitrogen filled apmarabus.
;BE n- of Fglg are ‘passed through et 520~325° during one hour. . coeling
off in an oxygen-free nitrogen stream to room temperature. Discharg-.

“img ‘under (0 protection-and. saturating«w’th.carbon dioxide. Thera—
_bw, calefaction occurred.; u-,‘ , - _

 Tast1n ithe catal st in ‘the reactor KRS ) ' e
; +80 g (about 5 1} of catalyst are filled 1nbo the reae%cr. Pressg
‘img'on l@ atﬁ of water gas and heating up. - Starting with 1509, feed . - -
sfnek is put throuéh {400-4B0 lfhr) and: bhe ‘temperature 1s gradually '
ralged. Up to 195° methane formation was alight (Hv w 4), Starting
‘vl 2000 it nveraged Mv = 18, At 2170 after 117 ‘hours of operation a
cunversion rate. of 64% was attained (Mv & 153 X = 047)e By gradually
“rmising the temperature .to 2219, over a 1onger period of operation - :
(%0 hours) a oonversion rate’ of 60% could be mainteiped, During ';qq
_Ehig peried the methane formatlion averaged Hy - 16. - Then,: hedvy . .
mmthane formation. started all of & sudden {Evy = 57Ve 'er<ﬁﬁf*ﬁ§thﬁnir
formatlon's sebtling down, in spite of raising the temperature, ths '
“myximum conversion rate abttalned was 47% (Hv a 10}. ‘The test was -
“Eirmingted after 810 houra oI eratioh. Ot had— : ﬂWf%
ln ‘Bhe upper. layers. . _Unfavorable operating. conditions are. prdbably
ryaponsible for the sudden methane formation (1nauffieient water ‘
- f%lling of the reaetor). : :




~Evn1naﬁ'on of th: qgtalzst e
| 564 activity BYBTAging Wy = 16; operablng temperatnre~221°

-,working-up rntio X w 0,7+ . After 670 hours of operation converaiun]“
Tate 617 8t 2219, Pure white para??in. ARRERIE T

.‘Be%h-—'“

:fffﬂ ‘rhe *’Gruukorn analysis shewed' 100 Fe, 5,17 Cu, 4.28" 830, 1955
kgry Alkalinity 108 em5 ;Ixﬁ HGI eonsump‘a* on/1oo g« oatalyst.
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Reel ag . s e T T T

Pase 411 ;t~~??**"' o R R SN
“Rareh 24, 1944 | ;f“”5y"[f&_771f¥:fﬂ

Exneximeng_ﬁzs

100 We, s cu, 10 uaO, so kgrt(potash precipitabion)x) a%‘goq 1mpregngciqgu

freparafien of the oatal;gt PKS in the laboratory S **-=
T B6 ge of kleselgur are raacted In a boiling potash solution
{843 kg of potash, 50.4 1 of ‘weter) for one minute. Hot nitrate .
golution (50 1 with 1.8 kg of Fe and the correaponding quantitieé of
Cun and—Ga) -1s introduced., Pubting in 485 g. of kgr. ' Alter stirring_.
for g short tims, filtering in the suction filter (1.3 m€). ~Suek= -
ing off of the mother liquor. Hashing with 44 1 of hot condensate, 5
 Tpeating the catalyst ceke which has. been: ‘sucked- dry with 540 om® of .
Ceaustic potaasium solution. (100 g of KOH/l) An the kneading machine
for 30 minutes.. Snreading ‘of ‘the cake op traya. Dryin6 in hhe nrier
at 120-1400 (24 hrs.) Preqsing tnrauﬂﬁ‘a 4 mm, acreen. ‘

Reducticn ih the 6 ltr. Yedustor. (RSG) TR =

' ) T Trupkern” are introduced: 1nto tha nihrOgan filled P
apparabus., 38 .mY pf- Bgﬁg ‘are passed -through at. 315-3270dur1ng one
hour, Cooling in-the N2 stream %o normal tempsraturs, Discharging
—under Ng and’ saturating with 002 . Thereby, calafaction to about

60»700 occurred., uhrinking 15p.- i
Test*nb the catalyst 1n reaetor ER? o s B S I
2.0 kg (about 5 1) of ‘catalyst sre; introducad into the reactor.
Pressinv on of-1Q. atl-water gas and hesting up. - Starting with 150°
féed sbock was put through (400-500. 1/hr, ) and the temgerature ‘was:
gradually 1ncreased furthermore,. -Initlally, " up’ to 195 hardly. any
‘mothane was. formed (Mv & 2)3 afier 84 hours of operation &t 8040 g
- conversion rate of 55%. (hv = 7) was attained,  In epite of raising
the temperature at1ll more to 2229 the optimun conversion rate e
"a¥eraged 53%. The methane values avsraged ¥y = 11,  The werking-ug

ratio avaraged X 5 O, 62. Afﬁer 348 hours of operation bhe teat was
terminated.,),gt,i_. T Lol

on’ “of ‘the cabal"st e
—gebivitys—©€ nratﬁ:velr—):ow—meﬁhme—femt—ﬁ:o& —Pe

bValuatﬂ L
working—up ratia (2229' b - 53; ﬁv - Il; X - O 62}.1;;§;;~‘9597”f'

)s;gii_fff;,g;jffjj»{ﬁ7;f-f\?? E Beth

L

xT‘The “Gruenkorn" analysia gAve: 190 Fe, 4 9 Cu, 10 e GaG 24.1,kgr.
Alkalinity 244 nm§§6 HBl/lOO g omtalyst, - o |
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‘deruary 2, 1944 4:

‘s Oug X 10 20, s kgx» tsoaa precipitation)x) a% mg ;mprpgnghiﬂn

h: on:er tho cabalzgt PBB in tbﬁ laberatory

"45 g o7 eselguy ars reacted in a Dboiling scda solution (6.4
ef soda, 6044 1 of wateyr) f£or one minute, ~Eot nitrate aolution .

, % #ith 148 kg of waber and the’ gorresponding quantities of: Cu’

2anﬂ 45 g, of kieselgur are put in. After % short . perled of

;3tirring filbration on the sustion filter (1.3 m Sucking off of

the moxtherYiduor.. Waehing with 44 1 cof hot conéensate. Sueking -

~ thé catalyst cake dry and. treating 1t with 540 cmd of ‘caustlc potash

golution {100 g» of EOH/1) in the meading wachine for 30 minutea.

-fSpreading the eske on- trays.,ADry%ng in. the drier at 1200 Preasing

a;through & 4 mm sereen.»y,<, * . R . -

-]Raduotibn 1n thﬁ,ﬁ ltr. reductar (RAQJ T = T
: paration . oharges (4 1° anﬂ 5 l) Filling ‘the Grunkarn
.”inte the Xy filled agparatus. Pagsin through BgNg at 250-258° -
f‘during ‘one. hour - (6~ /1 of. cata ysb% Cooling down -to roam temp- E
© eraturs. with 98 frae nitregén. Discharging in COp atmosphere. and
';aaturating with GO Thereby, ealefaction occurred np to 60-700 N
fShrinking dbaut 25§, RSP o SRR R

~f L

'!%ésﬁiﬁ"ft | catal’st 1n reactor HR4 R AR T ﬂf;”?f
EELENE. P o:—ea‘alyst are . introduced 1nto the reactor.» 10 atl
 0£ water gas are pressed, ‘and heated upa Sﬁarting with- 150o feed
-~ stock is put through (400 1/hr.) and the temperature is graﬁually
‘raised some more. A% 2080 g conversion’ rate of: 50% was atbained,- bhe
‘methane values being very low (Hv = 8). But, ‘all of a sudden, ths
sonversion rata dropped @nd eould not be: rashored ‘to 1ts previsus .
Beight, rot even by ralsing the temperature.- HWben' bhe reaetor dia
not let any stock pass any more, the experiment ‘was “terminated, ,On;J
opening the reachtor the carbon- depasit waa to be found in the upper
‘sareen‘had‘been orushed, so that a psrt of the catelyst could not. .
.get 1nto tha%-éaction of the reaction ohamber whiqh was: aurrounded

83 1Y ‘., 8 ’vvr" P) ::- B 2 nREv : :-.' : -

;maval axcess'va,
;earbon deposit,.
ateftandb.

hga? had dsvelbpad at’ that plsce, which.sauseﬂ the
: adharging the lower part of the raactor vas



L wB=

Evaluation ot tha catelgst

3 o forma 1on.. Beoauee of a failure of the apparatus,
it eeuld be toated only'up to 208e,. Up to this temnerature,wsatis- o
faetory conversion Tates and low metnine f —i —
~X.050).

I‘. . ueth

_7'The W ornenmorn” analysis howed: 100 Fe, 5.02 Cu, 3.06 cas, 4 2 kgr.*
Alkalinity 156 °m5 %5 HCl consurption/loo & of catalyst.

. .\__g‘
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Bag N ??W% "*7*iffr1.wz?gqp_fn4 BT -
-Page 413 [ S"‘" gwl '
= D _“‘_“0ﬁ§?h§ﬁ§§n—nelnen "",.vy.q;;ag,;;:
Zf_ February 28, 1944 o L

AlOO Fe, 5 OuLAIO caoi;;o kgp (seda nrecipitation)x) ﬁg Kaw 1mpr§5pation

Pre aratien of aata;yst P§4 in ﬁhe 1aboratory B}

T B0 ge of Kleselgur are reacted In boiling soda solution._ (6.4 T
- of soda, 4 1 of water) for one minute. ot nitrate solution (60 1 .
with 1.8 Fe and the corr95§onding quantities of Cu &nd: Ca are ine. o
,troducdd. 488 g of kgr are pubt Ine- ﬁfter & short. period of stirring*
flitering on the sudtion filter (1.3 mA ‘Sucking off the mobther
fliquor._auashing with 44 1 of hog condensate._ Sucking dry the: centact]
‘eake and treating it with 540 ‘em® of caustlc pobassium solution. (100
‘g.\ef KOH/1} on the kneading machins for 20 minutes, Spreading the
‘eake om, traya.‘ Dryinv in the erer at 1200 Pressing,through a 4‘

gscreens. - PR e , i} ,

_Eedupf‘-‘!cm n '!'hn & 1?1%‘ Taiy: o \' ARSI . SRR, ; _'
. 6.2 1 of "Grunkorn” is. infroduced into tha Hz filled apparatus'ﬁ

j35 m5 of HeNg ' arsé passed through abt 317-3250 for ons houry: Cooling

‘down to 600 with 0p = free nitrogen. Soa&ing with 002 until room.
ftgmperabure is reached. U SR T e

_?estin~ the. catal'st in reactor “RG R R i R AT R
o . g 16 1) are filled into. tha reactor. 10 atﬁ water gas are -
’presued on and heated up.; Starting with 1800, faed stock is pub—
“ghrough (400«480 1/hr), . Up to: 2050 only slight methang  formation at
N5 eonvergien rate of 38% (Mv o 6)e A% 2080 suddenly heavy methane =
 formation took- plaue, whieh, howeven» dropped %o My w 8 later an.-,ﬂn.ﬁ
A%t the Bsme time the conversion rate ‘dosreased: currentlv.. A'ralse in-
,hempazggure to 2220414 not 6ause shy inorease’ in the: conversion rate. B
%he catalyst was: disﬁinctly inactive (222°~‘U = P43 v & 8)e- ‘he cgn-:
. yertor dischargs was diffﬂeulb benause .67 the carbon deposips oo- R
ﬁeurring in the upper section of the reantor. E g

QU

:{Lvaluatisn-of tha eatalvst PR S : T
T Tendenoy towards forming methane (205° Wy o 51) ﬂfter the R
‘mefhanization, -8_poor. convaraior rate, in spite af us ng hipher temp-

Ageratures (222°z U 54; My 8)-;At».. - .

;xT'The "Gruenkorn an&lysis gava: lOO‘Fe, .02 Cu 8 08 an 858
kieselgtr. %Ikalirity 274 cm3 ccnaumption §6_?81/100 g catalyst.

-
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Exporiment 675

:f'loﬂ weg 5 cu. 10 Ga R 10—1@» {potaxn preoipita‘ljisn) 3% xoa mpregnatiépl
‘Preg ation of P tallst Pﬁs in the 1aberatery R ' ' e
‘ ~ elgur are. eacted An-a boiling. pohaah.salutioﬂ.{B.Sytg
._%g ef potash) for one-minnteé. A hot nitrate melutlon 1s. ‘Introduced .
{49 1 with 1,75 kg Fe and the corresponding quantisies of “Gu-and. Ga),
Putting in. 468"g. of kieselfur, ~after. % .ghort perlod of ‘sbirring -

" £11tration on the suction filter (1.3:me),. Sueking: ‘of £ the mother
1iguor.  Washing with 84 1 of hot ‘condensate. Treating the catalyat
“dake; atter sucking 1t -dry, with 525 ou® of ‘eaustic- potsah.solution
{100 K@Pfl) 4n the kneading machine for 30 minutes. -Spreading the

- agke . ‘on trays. Drying 1n the drser at 140° Pressing through a 4
. acraan. : . el e :

-Peéuct!on in ma a lmﬁ“ﬂw = T
o <2 1 of "Gruenkorn . are. 1ntroﬁueed into—the nitragen filled
fapparatus. 35 md of Hgnz are pusaed through at 5259‘6uring ong hcuru-
fGﬁoling aown’ w*th.oxygen-free nitrOgen (1 ) Bisoharging\under R

,.T atlng the catelégg in the raaebor ERE ' S e
- T introducing 5 kg of catalyst%1n$0~tha reector. Fresaing on
10 atﬁ of water gas. and heating up. - Starting with 1809 feed stook
ghrough-put. (350-400 1/br) and further increase 'in temperaturs.
~After 91 hours of operation at 219® & conversion rate of 82% was
‘found (¥v.& 21). - The methane formation 31d net. vary much during: the
Antblal periad.(ﬂv & 18)y The temperabure was Inergased 50 221,.5%,
The eonversion rate was graduslly dropping from 67% to. abgut 50Z.
_ After the Lempergture tad been ralsed to 223.50‘ ‘tHe sonversien rata
“averaged 55% from the 314th Le the 700%th houry - The methane values:
varled between Ev.a 15 %o ¥v o« B0, After Y00 hours ‘of ‘opération: t;ha
fsed stock was recyeled.  The oonveraion rabe falled o be improved -
thereby, the methane . values. dropped” somewhat, and the working ratio
‘;reae ba G»B.z ﬁhs exporiment wan berminabad ainoe na'new roaults

e

'a__,as). o High me'ehane fematiw (Mv » 3.5-30)

1:T1ma of operation VQO hrs . Brawn pararfln. Operatiﬁg eemperaturs 2285

,/"‘__' .

M. Babh

R}ﬁj - . = e o . e “‘%ﬁ;;:
f' ?he Gruenkorn analyaisnégvgéngggpggon?i%ocu alg§°:<2$ g kgr_w_;.

“*ffi‘ Alkaliniby 150 cm '§E
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~Reel 42
Bag 3459~22

,fgq;%~jzlﬁg"{€”j j. : Oberhaugen-Helten - -
'"*r;ngjg{;ghf;ﬂqg;_ February 9 1944 [

Experinent 6Vi

lOO‘Fe, 5 Gu, 10 OaG, 30 kiesalgur/oeusth soda solut*on pracibitation)f
: ClE 6% KO? impregpation i ’

T

?Prebaratﬂon of catalyst Pﬁe 1n Lhe 1aborutory e T ' .
. GO (e 01 Rgr are reacted ih 421 of bo ling caustic soda solutian
{3457 kg PaOH) for one minute. .Introducing hot nitrate solution . ' -
{49 1 with 1.75 Xg Fe and" the ‘cerresponding quantities of .Ju ‘and Ca).~,
Adjusting to pg = 9.3 by add rig 7 1 of erustic soda solution (85.g
HaOH/l)._ Fouring in 462 g of kleselgur, ~Stdrriny fnr a ‘short period-
of ‘tine, then’ f;lnering oh' the . auetion £i1ter (1,5 me), Sucking o6ff
the mother 1liguor. ‘Washing with 42 1 of hot condensats (4 times: with
10 1 each)s Treating the satalyst cake which” nad been sucked" drv
with 525 em3 of causfic potash solution (100z %0H/1) 1n the -
¥nending machlineg for 30 minutes. Spreading. the cake on treys. Dryb
’ing %n the grier at 1400.-.rresaing through a; 4 mm soreen..:'«-

fPeduction in the 6 1tr. reuuctor'(Béﬁ) o : R ARy
% ‘Thtroduc{h& R of‘“ Trunkorn™: %nto *be ni rogen f#llsc apparatus.
1Pass no_thraugh 5u ma Q; ﬁgrg (75“ of Hﬁ} ab 5250 during one aour. oL

.Testinr tbe catal st ir reactor hﬁl L T T R

L €8 kg (B 1) el oatalyst are iptrodueea into the reacuor 10 atﬁ
,of water pas ‘are’ pressed ‘on and ‘heated up, - Starting with 1502 feed -
sbtock is pub thrcugh (4007 to 450-1/hr) and the temperature-is. furthere.
more. raised. mhe conversian rate jncreased. rathar uniformly 1rom _Q".J
‘about 20% at 1BO? te 61% at 2209 within 150 hours of operanﬁon.; Bure ..
fing this period of’ time the" methane fovmation ave;aned Hv =2 106 . . a-,?‘
-AfSer—the experiment's. having rud for: ‘some_ time 8% 2?09, suqqenly a8
Nery: hea»y wethane formatior eecurred {¥v u 53 at & conversion rate - -
of 63-70%)+ " Soon, thereafber difficthies in the feed=stock. thvoughe -
put were. cbservedy: Thereupon,;: the test was. dlscontinned._'un open= - .
;ing the reactor elementary carbon was found -in the upper section. -
Dischar 1ng 61 floulties: wpre met witn only in the uppexmovt layer.‘f

vaaluation of ‘the | catalyst : [ ' ' L o
.-~ The catalyst operates: at a camparatEVely high temparature (220°f
‘T w61y Ev. o185 X w Q 66} &nd tenda towsrds spontaneoue mzthana
<formation (220°: Mv - 3). e T

U, Beth
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"banf- 6"0 R

iloo Fe, 8 Cu, 10 c;o 50 kgr (eaustic aodn aolution preaipitation)
e ) a% KOH 1mprquation -W~~r, .

_QPreparabiun or caba“yst F2219 in tha laboratory

L Preparation ef individual chargas containing 25 g af Fo aach.:
"Reasting of 2 g of kgr in 630 om® of caustle soda solution: (558\g+_
-JNaOBII) by bolling it for one minute.  Introducing a Woiling
“nitrate solution, hamely 175 cm® of Fe - nitrate aolution (148 g -
- ¥Fe/1)y 7.1 em3 Cuenitrate solution (176 g. Cu/l); 12,1 cmd Ca’ ~jn;ﬁ
“ndtrate solubion (107 g. Ca0/1}. Adjusting to pgp s L PY. D Adding
11 g, of kieselgur. Filtration on: snetion filter,  Washing with -
600 amS of hot condensate. Impregnating the eatalyst cake on'a S
_tray with 7.5 omS.of potagh solution (100 g KOH/1). ' Spresding the.
,;cake on-trays..- Drying in drier aﬁ IUEP (24,hrs). Porming 1.5“
vamm granules.w;--. R , A T L e

fRednvtien 4n thé”ﬁ’ltr. reducter (346} S

: B.2 1 ol "Gruenkorn' are 1ntrodnced 1nto thn nitrogen filleﬂ o
;apparatus.<,5s m3 of RgNg (76% Eg) are passed through at 3280 during
. 6n@ hour, Cooling dswn with oxygen frse. nibrogen during one hour. w
‘ﬁnischarging under Hg . Shrinking 14%. SRS

;,Teshigg_the catalyst 1n reastor HRE T L T o
g 2.2 Kg (about & 1) f‘catalyat are: 1ntroduced 1nta tho reaater.
1510 atﬁ water ges aye pressed on and heabed up. Starting with 1809,
‘feed stoek 1s. put through (400 1/hr) end the tempsrature is further
“4nereased. The conversien rate rose Blewly, the methane: formation
‘remaining unchanged (Mv w 17). ~On sttaining'a temperature of 2230,
‘& ‘conversion rats of 644 was observed (Mv o 18}, The eonversion - =
rato remained constent at this temporatura for. 150 heurs of oparahion.a
Therealfter, 1t began' docreaning, - For this reaaon, b the test was: ter-
minated: (543 hours ‘of operation). ﬂn cpening ths reaebor no. carban
fdepeait wag faund.v >&;~A, w B R Y .

'Evaluation of the oontach’ : T ' e SR
3 'ziieady atarting at'xsoo rather-hsavy, bus constant methana
mation = 18). At 2230 o fair conversion rate (U’.'64%);
workingdup ratia X w07 After eoma pariod or operation drap 1n
‘hhe converaion rabe.r.f-, S e Sl o -

: Up till this date, the baat oatalyst ia the 50 g of kieselgnr
seriea.“u;~ ' RO PRI

Rﬁ Bekh



Reel 42_ ,;”{,j;,fm@*fiﬁ[rggggﬁsff-;'f*ﬁ
—Eagfﬁésv-zz> '_.kfp-.e¢¢ 7g<g;.ﬁm5;
Pagé‘4l? LR

enerhsnsen~ﬂolten .
Fabruary 9 1944

-'fficé'f'ﬁ?»:é',.;"'é".?‘c;z 10 ‘ch", 50 kgr (eauetio soda se‘mtion pmoipitat&nn)
S ‘ s,a% L(0): mregnation

Prepnring cabalynﬁ PNI in tha laboratnry ' R
S of’kieaelgur are redoted in 30 1. of boiling cauatia auda#,
~aelution—£abeutﬁss ‘g.—0f-NaOH/1) for opne minmute; - Hot nitrate solp+
‘tion bs added (11.6°1 of Pe-nitrate selutian (10748 g Fe/1) 1.26 kgf.?'
_Fe £.0.,60 1 Cu-nitrate solution (90,6 Gu/l) #£°1.04 1 Gaamitrate
‘solution (120 g Ca0/L) # 21.6 of water). 'Adjusting to Py.a 9.3 . .
by adding’ 2.5.1 of eaustie soda solutien. ‘Flltration on uuntion ,';_
£ilter (1.3 m2), Suclking off the mother 1iquer. waahing with 80 ).
‘of . het eondensate., Treated the cabtalyst ceke: whieh hag been- auek&dﬁ-
dry with. 375 emd.of uaustie potash solntien {100 g. K@E}l) in thn
;% 3 _~f'achtn€~v':~‘ “mring - ”’hF“Eiké By ‘ij
‘ing In the drier gt 140o Pressing through 8 4 mm2 sarean to form
.5 mm granulea.'r¢‘v e o »

;Reduetion in the 6 1tr. reduc@gp (R43) T e
s 6‘§"T"f""§buenkern are Introduced into a nitrngen filled |

- apparatus.. mo/hy of BQNg aTe passed through st 380° for 24 haura.
Cooling down - with Og_free.- nitragen. Dischnrging unﬁer nitrogen, f“,ga;
Shrinkage 20% eduetion value 79%.'v,, | _ , .

| X5 kg (abou 5 T 6 eaﬁilyst ave intredneed znﬁo ehe renatora
‘_16 atﬁ of water gas are pressed on and heahad up, - Starting with X50%,
feed atock 4s put' threugh (350«400 1/hr) and’ the ‘tempsrature’ 16 gradwri;
“ually jnereased furthermore.: In the 190-8002 ‘temperature range: v
~‘rather hHeavy methane formetion (Mv w 16) at an average eenveraion rate
of 26% and a favoreble consumption. ratlo (X = 1.0). Bebtween 204 and _
2079 lnoreasing methane formation (MV w 30) with g Constent bomw .
version rate gnd a. decreasing’ oonaunption ration (X,a 0.88)s Botwean
208 gnd. 213° the conversion rate rigen 1o U w 35 (Hy 3’20’819‘)6‘
‘raisinguthe tg,gg;gtunpwigaa2gb,_ﬁzfﬁ varsion rata ceon

only slightly (U = 46) while: ths methane rormakion rose steeply
{Mv = 50), - Afhor the‘methane. fcrmnﬁien ‘had ‘decrsased; in spile ot
'raising the terpersture te 2230 only a ma _aonversion rate of Sﬂi
could be attained with the methane formetion sontimied to be- hsavy
(Mv = 220), On opening the reactoriaa alight carbon depesit wes .

found in the. uppermost 1ayer., Dige 'rging the reactor met with ne |
difficultiea.Ala-» : o




anluatin ths oontaet

ST AIready at low . 'emperetumes (190-2065) ‘a atrong 4nolination =
~tovards—f m!'milfl*s:?;*ﬁteﬂﬂrafmew “ﬁ*“ﬁﬁ‘@""&”medbweﬁon%?sion rate with -
_strong wethane formation (U »- 463 Mv = 50).  Thereafter, in apite -

“of applying higher tempera%unes, low coaversion rates with oontinuing
“high methane values . (U 3-37; @V g 227 X'z 0, T4, The ~catalyst showa ’

-5 distinct tendency towmrds ﬁprming methane..~.nmx
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“ Bag 5459-92

Experiment 668

ﬁPru a ationkcf cata int F2220 in ﬁha laburatery (R LeEE T Lo

0.5 Kg ol kieselgur arg reacted 18 & bciling caustic potaasium R
solutibnzlg kg -of potesaivm hydrpxide,_lsahi of water) for one minute,
;,Hbt nitrate solution 1s introduced (36 kg of Pe=-nitrate; 1.5 kg of Ca~
“nitrate, 1.0 kg of Cu-nibrate, 120 Y of water). ' 1.2 kg of ‘kieselgur ™ .
“arve sdded. Stirring for one mimibes ¥Filtering ‘through f1iter presfie
- Washing with hot ocondensate: (30 mingya Prying with alr. (10 min.)¢ e,
- Treating the oatalyst cake, with.pobaasium hydroxide (0,18'kg, 8 1 of
waber) in ‘the Tgch-mixer for 30 minutés, .Spreading. the odke on. trayu.
'Drying tn the driev at 1400 Granulaﬁian ho 1-3 mm. :

 Reduetion in thg 6 lbr, reductar (R&Q)

§:¢hargea (3 : L) Interneing ths “@ruenkarn" 1nte 1!
~4ﬂM%4¥&$E&geﬂ=£%¥&6§=ﬁ@§&¥a*ﬁ%vzmﬁﬁﬂsiﬂg*th@ﬁughpﬁﬁﬂ-€¥5%w=«m~ T

8289 for ong houry - Coeling dawn with 03 rree nitrogen. D seharging.
;unaer Nz, Shrinking L2 TR S

o

"I‘astinP tha eatalyst in reacbor Mﬂz ‘ ' e
7 G.227Xkg (about. A5 1) b?>ca§diysb are 1ntraduced 1nto the re-
“aetor. 10 atd water gas.ave pressed on and heated up, ‘Starting with
150° feed stook 4s put through (400-460/hr.) and the temperacure is
yalsed st1ll more.: At 2000 a conversion rate of 407 (Mv e 11} wna
sttalned, - on ralging the bemperature B5111° more, 11ttle nethane -

-~ formed—during the reaction. A aatisfactery conversion rate was ob-
“talned only at 228% (U 5583 Kv 2 103 X 2 0. 72).A.Tt 48 poasible
that £N= high temperature ‘was: necessitated by & Tather. prolonged
¢ﬁisoont3nuation ‘of  the" Qperation, caused by a érop in tem erature.;
Qﬁfter 200 ‘hours ‘of opexr ration, the: ‘conversion rata was 56%p Yhe
‘methene formation Mv.z 7,.the. working~up reatio X'e 0, ?7.- Dis¢
'charging tha raaetor met wdtp no. diffiaulties.;;;-.z E

f:Evaluatianﬁﬂf,tha cabalzgt SRR S Ty TR

N e eabsiﬁsﬁ’eparates wifh o eamyaratively low methane farma-
“tion (avevage methana Nv. =~8). *On- <

 (222-225°)1- this, however, may be' aaused"by a~stopping“1n‘the'“ -
;operation. “aximum canvarsion 58% CQnsumption ratlo X w07,

M, Both'



§

_.g,?fg'sv.ua..-v ’ 7."0berhausan~Wo1ten *v,_¢ ﬁa_wa3V"
v'}i;obruary 3, 1944 O N

fiééf@;{fiéﬁbﬁ;flo aO 50 kgr (caustic soda solution precipitation)
o ‘ i 10}4 K’)H impregnation T s -—f»-‘ﬁf»,f -A

-°repgration of catalyst n°218 1n the laboratory e G
TF T 0,8 kg of Kleselsur. T8 reacted with. ‘boiling caUStic soda_;,;t”"'

._solution~012 2 kg o0f" NaOH :190 1.'of ooncdensate). for .one. minute. “Bot:
~nltrate solutlon. (56 kg of Se-nitrate, 145 kg of Ca’ nitrate, ‘2,0 kg
of Cu-ritraue, 1207 1 of water) are added. “Putting in'g.4. kg of '
&ieselgur.~; ter' g ‘gshort period. of -stirrin filtering through:
filter press, - %aahing with hot- condensate %50 mind). " Drying’ with
alr (10 min.) Treating the. cataly&t ‘cake in the Esch mizer. w*th an
- additioses potassium bydroxide. {600 g. E0OH, 2 1 of watsr for 30.
“minutes, Predrying of ‘the cake in the drier: ‘at ‘800 for S—hours._:gg

szgadin3~°n~$”a¥5—and*é?YiﬁE*&%*léeﬁ—f;w:hs_ﬁrf*;v “b_
-;granules.;;;:H _ T L

~-Reduction in’ thﬁ 6 1ers reduetor (ng) 2 | '

, L ol “Gpusrikorn™ are 1in raduoed 1nta the nitrogan filled
»--apparatus. 35" m /hr. of Hg¥g 76% H )} are passed’ through at . 3500 -

- for 24 hrs. Cooling down in. ona honr with Og-free nitrogen. Dis-
*“charging under.nitregen.:,,;h-., SN ;,f-u O T SR

'fTestin? the catalyst in reaotar MRl B et '
v 2464 kg [about B 1) Bf. aatalyst ara introduced‘into the reacter
"~ Pressingion 10 afll or. water gas and heating up, . ‘Starting with 1500

. feed stock {450-500 1/hr% te put’” ‘through while. raialng the temp~iir*p
srature raéually to 200%, At this’ temperature the . ‘conversion. rabe
“wag 36% {¥vis 85 X'z O, Eif.; ‘In order. to ettain higher oonver31on o
. rates,” the ‘temperaturs. ‘had to be raised 46 283° within: 80" hourst
. For about 70 ‘houra tha conversion Take avaraged 60%. {¥v wil2; T L SR
0.87);: thereafter, 1t began dropping. For this reasion, ths exparimentz
;waa terminated, “he reaetor was easy'to discharge.u«wr E

analuation St _the oatalfat | '7”"5”'“:' ‘"A"‘.*;"nvyla%ﬂs - 3
- : vity Y au a temperature of more than 220° sahis-f‘
;ifaotory conversion rstes (U 3. 60§; EV'g 12, X 3 0.67), whieh,,howaver,*
. dropved ‘aftar s ahort period of time. o A

4o Betn
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’ S Oberhausenaﬁblten
_'fvfi vebruary l 1944

TIOO Fe, 10 Gu, 10 Cao, 500%gr (caustic soda aolution precipitatioa )'
KOH 1@nregnatian A , , e

fPreparatinp of catallgp F2218 1n the 1aboratory 5 ;ffﬂff'ia”T5l '
T Confer experiment B6E R . R

fPretreatment of - the “Gruenkorn ' e N N
s 18 ruenkorn“ is heateﬁ'up with air 1n the ignitor for 24 hrs.
fShrinking 14%. e T &

oy 8’1 d?'pretreated “Eruenknrn" are 1ntr6ﬁueed 1nto the nitrogen
nfilled apparatus, 35 mS of Bg%z (75% HQ) are. nassed through at 325°~
duxingzgna hgur. uhrinkaze 1 B

nTesbinf‘tha catal’”t 1n reactor dRS_ ' L LT e T L
o L kg A | J. of eata yst are intzodaeed 1nto the ra~l,*7
-actor. 10, at® of water gas’ gre pressed on and heated up.' Starting
Cwith 1509, foed stoek {450-500 1/hr) is put through, 1noreasin5 the .
;temperature 81111 further. to 2060 « - 4% thils temperafure a conversion '
“rate of 64% was attained (& . 56), which however, dronped t0' U w47 -
‘after a ‘ghort Derﬂod -Of time (Hv & 19). ~In spite. of a further in- =
‘erease” in temperature te 221° 1in, the ecourse of 80 additional Hours """ “of
_operation the maximum conversion rate attained was only 56% (My - g
:ﬁaveraging 16} Psr this reasan, the axneriment was disoontinued. ”-qr

yEvuluatiﬁn of bhe aatal’st_ BRI ' N noeld ‘ ”;ﬁ;
T "In the U range | ood initial activlty, but h gh methane 4
~%formatien and qﬂickly dronp ng conversion rates. In-spite of sn 1n-;f
. erease 1n,bemnerature to 2219 unsatisfactary eonversion rates abt
ﬂcomparatively high methane rormatinn (U = 553 Hy = 15; X 0 O 67).‘

* . Beth
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‘ - Oberhausen-ﬂoltsn
January 28, 1944

rxperlment cce

100 Fe, IO bu, lO Cao, 50 kér (caustic soda solution preoigjtathn)
T 10 fFOq‘impragnation T

,xreoaratiﬂn»nf catalyst P¢217 m the laborafory p;fﬁ ‘

' 0.8 kg of kleseigur are treated with bolling . caustio soda
solut*on (12 %g of HaOH, 190 1 of condensate)- for one.minute, .. ..
- Introduéing a hot. ritrate solution (56 kg:of Fe - nitrate, 1.5 kg
‘of Ca = nitra#e, 2 0 kg of Cu .= niltrate; 1201 of ‘water). Adding -

- 2ed kg of kgr.- For the burpose of: effectuating the complete pra-,Q
elpitatinn .0f the nitrates, 0,7 kg of RaOH are addsd, . After'a . -
‘short period of stirring)filtration tnrough the {1lter press. ;sf'“
Y@shin~'with hot condensate (30 ninutes). Irying withradr (10 -
mlnvtea).- lreatin& the catalysb cake with an adaition of potassium

. ‘)""\".Y o o

: utes.i Predrz;pg_ot_the cake 1n the drier‘at 80° for 5'hrs; ;upread-
g ing on trays. and dryigg at 140 in the drier.« Forminﬁ 1-3 mm
granules. ': : _ » S e

-

-

Eeductiwp 1n *he 6 1tr. reuuotor (RSB) . R '
R 5.2 1 of "Grunkorn" are. 1ntroduced 1nto the nitrogen filled
3 apparatus. 35w of. Hgklg (763 of Hp). are passed through at 3209

durirg one hour.. Cool*ng with' Og-free nitrogen dur1ng ona hour.
Dienharging unaer Nz. 8hrink1ng 13%. SE o '

E Testinn the oatalyst 1n the. reactor %FS N T P
o 2.@5 kg (apout. 5 1) of catalyst are Jntroduced into the re~
actor 10 atﬁ of. waterwgaa ares. pressed on and heated. up.v;utartinn'ﬁ
_with 1800, fees stoslk’ (¢50-511 ‘1/hr) " ere put - through, whila raisvi”
“Ang the temnerature to R180, At this temperature, the conversion
rate was U = 47, the methane Formation My a 7, . the w&rking—up
ratio X & O.U.}-)n ra‘siﬂp the tenppra ureé qtzll more to 2229, the
. conVeraicn rate: otd not .. dmrprove.: For. this reason, the. test: waa o
dircontjnued._ﬁ he raaetor Waq eaﬂv to discharge.;;{? s 33:;

i cabalyst o 2.‘ N,%,_Q,_ : 1157‘,‘.1 e

Slight 86Livity.. uﬁiv in ‘the 220° temperature range mediocre

conversion rates (U 47;’ v = 7). Poor working-up ratie X 350 Be
Sinoe a considerable alkali hydroxide excess was employed at

the preclpltation, the catalyst does not quite eorrGSponﬁ to the
quality desired.ﬁf. R IR .

¥, Beth
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~8ag.5439:aa_
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f;.fOberhauaen~Helten
-'~January 28, 1944

'7100 "‘e, 5 Cu, 10 ca@, 50 kgr (caustie potash solution preeipitatinn)

Sp KOH ~- imnregnatlonw—ffl,‘

“2218 ﬁn laboratory TR A s T

- repara on; n-individpal oharges of 25 g of Ve each.-;,hi of
,kgr are’ treated in 730 omd of hgilinv esuatic potagh solution (08, L
g KOH) for 1% ‘secondsy .. 700 cm3 of boiling nitrate solution {25 g. :
of ¥&, 125 ., 0of . Cu, 2.5 g. of Cad) are added. " adjusting to py '
943, Adding 11 g of . kiesalgur. Filtration on suction filter, 'A
Washing WJth 600. cn3 of hot condensate, - Impregnating the catalyst
-eake on a ‘tray with 7.5 cmS '6f caustlc potdsh solution (100 g K GH/l).
‘Spreading the . oeske on’ trays._ Dryinm in the drier at 106 (94 hre,)s
jForanrfl:a mm granales.:<%@ *- : oo ce e T

-Reductlon in the 6 1tre reduotor (RSQ) L | )

3 -6 -1 -of -"Gruenkorn" is Antroduced into the nitrogen-f‘lled 5
>ayparatus.- 35 mS/hr of HpNa: (758 Hp) are put through at 3769 for 24
“hours. Cooling dewn with Oz-Iroe n‘trogen during one hour. Dis~_,-;>
‘;eharging under NQ- 3hrinking 21 Sp; reducuion value 01%. i PR

'*Testin.,the oatal.st in reacbor mﬁl . ?”~ ST e S A

2o 1vu35 kg {about 4.5 1) are inrroduced inbe the. reaetnr. 10 atﬁ
cof: water £88 - are pressed on ‘and heated up"-“tarting with 1500, feed
atock (400-450 1/Hr) i3 put through, while ‘the. temperature is rrad—.-
‘rally raised te 215%.° At this. temperatnre the eonversion. rate was
“40%, ‘the methane Tormation high' (Hv e 25) s ~0n raising ‘the temp=- .
terature st11l more, - the- conversion rate rose to U s B4 (zv -:12), zw,
A higher conversion’ Tate could nét be’ aftained, althowg the tenpw - 0
ierature Tose ‘to 2220, . The ‘experiment was terminatad, for uhis reason.ﬁ
jThe reactor was. easy to discharge.-;;r";;,;a,_ e . o

-“valuation of the catalyst SR e
el clipht ae%ivity. meaioore conversion rates (U 50) in the 515-
BREO range, with Mv. s, 12 and X 2 0464 - .

M. Beth -
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Page 424 . s B 2
- Oberhausen-ﬂolten

Jenuary 27<~1944-4
Experiment 6*0

‘106 FeJ Cu 10 Cao, 5 kgr (soda precip*tation) 3¢ KOH-impregnatinn

‘Hot nitrate solution (42 ku ‘of Fe—nitrste, 1 75" kg of Ca-niurate,’
1,17 g of Cu-nitrate,. 120 1 of “water) is Tniroduced into boiling
‘soda solution (24 kg-.offsoda, 120 .1 of: water).h.ﬂ 35 kg of kieselgur -
are. aﬁaed.f'\‘ter stirrinw 1% for-a short period of time, f4ltration, .
“thronsh -the . filter press,: ?ashimg with hot econdensate . (30~ minutaa).
?DryLn‘ with alr: (18 min. ). 'The ecatalyst. cake 13 ‘treated three times
“glth 500 1.0f eondensate. each time in the settling. vat.; Tiltration
- bhrough. ri’ter ‘press, washing (10 min.). and drying. = For. the pur-.fﬁﬁ'
poge of alkali impregnation, the catalyst cake is passed thr0ugh
‘the fiber press aniﬁ‘“notaasium hyoroxide (0.21 ¥g of ‘KOH, 1.1 of
water).. Spreading the cake on trdys,. d“ying *n +ho drier at 1400
j}nrm1ﬂ¢ ‘—5 me P?anulea. ,»;3-*u:7f\”__ , S AT

;Peduct*ow in the T 1+r. reductor (k 5a) N .
T B Lot ""ruenkorn ‘are 1nbroduceu 1nto the nitrogen filled
gapparatus.z 28 mS/hr ofjagvg (75% Ha) are passed: through: at 325
‘during 24 hours.: Cooling wish Op=~free Ng {rescted with CO-mixed .
’catalyet) ‘during one hour.’ Dizoherging under nitrogen, Shrinkage
;50 3 heapin~ eight 180; e density 726- rednotion value 85%

Fe E*ng_t?e catalzgt 1in the reactor h?l L ' S ";;;
0 4447 kg (about & 1) dre .lntreduced 1nto~the reaator. Slow ﬁi
?heatibg np wbile a glight quanbity. of feed stock 18 butﬁthrough '
“under 10 -atd ofwater gas,. AL 1400 _the first reactlion was observed
cand a ne consumptio n? apprnyimatelv 31% was observed." o ke 1550
only CO was consumed (absuit 40%) . In the 160-1800 rurige the: hyw
. ‘drogen bezan graduallv to o "ticipate in the: convers*on.» “The methane,
;“fOTDﬂthﬂ ramained velow 1%, - The conversion. rate rose to about - 40%:
"By gradually . raisinr the- temnarature 8%111 nore, after 50 hours of -
~operation at 208° a ¢onvergion rate of 657 aould-be achleved, S s
(133 X @ 0487)0 ”hio conversion rate .eould bs kept constant at &
‘temperature of 2069 for thé nexb one: ‘huhdred ‘hours  6f operation, o
without 8 substantial.increaue in the methane :ormation (Mv = 18). o

'te 76)."When ths methane fcrmation failed to decreaae after 15 hrs.{
and the’ feed ‘svack pagsed under: “gieat resistance; the test’ was ter- o
minated, : .e_garbnnmdangejt whieh h&d occurred the dischargg
,was difficult. z;fu;,_ Crw ol it DD RO :

SEvaluatioh af hhs anh l‘st ST P ' PRATI A S
. Fely -eonverslion rate at 1ow temperature (206”: U- 65; Hv F 3 18; 
X w 0.05). Very streng tendency towards increased methene formation

and carbon depogit, ~Because of spantaneeualy oeeurring dberhaating)f
_nat %o bg controlieﬂ in the reaotor..a-- N

h. Beth
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'f'f; bzperiment 057

VPre’aration-of-catal t F2201 1n she labcratory Lol

0.5 kg of kleselgur 1. treahed with boiling potash solution ‘
,(29 kg of potash, 120 1.0of water) for one minute. . Hot .nitrate - ‘DU
jsolution is 1ntroduoed (36 kg of Fe-~nitrate, 1.5 kg of Ca«ni*rete,
“1eQ kg of Cu-n*trate, 120 1 of water). admixing 2.7 kg of kvr._4nn;
‘&fter & short period of: stirring filtration thromgh & filter ‘PLE8B,
‘Waehing with hot eondensate (20 mln.). Drying with air {15 nxn.).:*
‘Spreading the cakalyst cake on- traye.~ Drying in fhs erec at 140
'Forming 1«5 i, granules.n;;;;_. e ,

Reducbion in the 6 lbr, reduotor (312) Gl E
T8 1.0f "Gruenkern'.are. introduced 4nto the nitroren-filled
_;apparatus.. 35, ms/hr of. HpNp (78% xig) are pasaed. throug'h at 1000_

“a*ﬁeamixec eatalyst) during'one hour.: ﬂischarging under Ng;_f' g
"leiV% egrénkage, haaping ueight 426; Fe denaiby 163; reduction 3
cvalue 98.8%, L S T GO

i et e e T

;?eatirg the oatalzgt jn hbe reaeter Mﬁl TR

T 1. 94 kg {abeut 5717 are Intreduced into the reactor..,ulow ’
jhzating up, while’ slibht Peod - stoek gquantities-are put through
“under 10 ath W&ter gas.. &tarting with 168° full feed ‘stook through
put (800 L/h}. - At 1980 for g short perioﬁ P time. much methane was:
formed. ab 2100 a eonversion.rate of 88% (Mv @ 15) was atta*ned....*
TFurther Incresas in temperabure o 218° failled to ralse the cone ..
version_ rats. bsyanﬁ 45ﬂWLMV w-16)y  After-a short- period of ‘time tHe
conversion rate- droppéa 86 mvch that'thsﬂe was no ‘use: 1n eontinu—;ﬁ,“]
ving the experiment. .? ISR , : o e
ir,valu____;on oi‘ the catal' st SR R R y
. In spite of yabther - hi h temperatures poor, quickly decreasing
1conversion rates: (818°-j 45 By s 16;.a = 0;67). A .






