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ter eash it ‘ b6 of title-items 0 f‘»ll.'? wl.th

a ' ...,,(2) 'Bhe 1tems appaar An reverse ordexr on. the veeds  The -
rovim s erbitrarily seanned and cormented upon those items which a
o bo pertinent, and fias cmitted or comiented very’ briefly on items of -ap=

Btartlng teats on a Da.tmler-nonz angine led to the conolugion thav,
: mogﬂ.oaﬂ.on of the' i‘uei meoﬁon syatam wag. poaeible to give aatiafactory
- pe omncq. R

Item 146:

- Thaaamplemacomparablatoﬂoh&ngmnngetuungandpiam
‘woar, ‘and 4t pﬁandequauygouaformtmsram ‘gervice: -Tha-produst -
mbeuevedea as aviation il -

nxeomplete atudisavmmdeeompmgtha tendoncyofsmallnbsa
tofoam,mdpardlﬂmmmtswmmdeonﬂmpere&atenqofthem.
-§ho investigation was-conducted with geveral types of equipment toaffordinti-
pate contast of alr and ofds Aamﬂdbemeetad,tempmhmwanmr-o
tantfaotainthawbionoffoamanﬂperstatencyintheoﬂ. Lo
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: e boen. reviawea, nentions dlagrams
0f the s _...It...ia.intemd.&hat.the.imm«
gation should be coutinuea, mixing temperaturs;: pre-hsat‘

tempemt\n'a and: molna:!.r m!.xture

‘I'ba samp‘l.e apparenﬂ.v £a11 within the aoceptad lim.ta of- aavoral

EL, (4)
Eaters mde or. foqnd 1n the fatty acdd and’ alcohnl poru.ona of tks

_dlesel oil fraotion shoved a very flat vieeosity—temporabure rolationship,
and their use in ‘with uormal lubricants to: depresa ‘the v!.acoaity

poloha:l.ghtappeareﬂintareat&ngo S
Ttem 1361 - Iny : ' Eil

Samleaomedmdnhm;;hminuee. Theouewmcomparedh
Rot.r:lng for aovaml mpartiea. o

- IW 135! ' jeation o

Fho mnmv u!.ntm' oﬂ., Nerag Nz, ehows on t!ua w}m‘.l.e aatiafaotory
properuea. It 19 botter 'ahan the reaea:roh oﬂ. ample N;.

ThIa oﬂ. ahomd ‘b,y 1t9 Iow viscoai.ty a high oiJ. eonmpﬁon.—-—
connluaion s that it 48 losp desirable-than Rotring, but still usable. Ine
muntymmamm ‘gonowbat highor} tendmoytomﬂnrmgaﬂm v
: ‘gpomeshat to Rotring. ‘l’hodanaerofoyumereoma&oniomatw

thm with the umm mntary oﬂa. SR

ﬂfomrﬂ\lrlng dmwlg wﬁ% groater,
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cold ‘etarting neumption deterioration ton
atiomngwmmame&;nd:commentedupm’u \ ,ptls wanrandﬂ.ng-

'i'he 2085 of HamuPRct of e oﬂ 18 riot statodv the exomination
lod to the conclusion tlnt u m satdsfaotory ae aviation iubncant.

Tten 127:

- Ttem 126:

011 oonmti.on :lnmaaee 1n general w!:bh lowar v.laooui.ty ‘and ap~
paronuy ‘with insreasing volatility (at the same wigeoaity)s - The vesult with
‘Oppenol sdditives was not wholly as as expeoteds Tho ental work wag pot
moluai.w in. estahliahﬂng relatlon of vigeosity to differences nf oil cone

i) (5)

B} ’ " mmﬁag good in lubrioauug pmperuoa o8- usal
:mm mbutmmtmwnmmmmmmwmemw

takiiity end ring-sticking oking appeared to-do unduly high,
mummmmmmlvugm It s conoludedtmttheemlo”'lo




: tabl ‘ mﬂ.i.tary motor oil and o
ucos - the vigcosity: to gudtablo:point for starting at «40° by the' additton
.of .normal.. mmmmﬂm.*m,mm;ummmum
_ poorer-and in practico too great dllution mupt bo eounted upon. I the' dilut~
ing pubstanco hag comsivo prcperties found in gpindlooll, the will m'obably
cxsoed allownble eorrosion..  The mperl’d.es .of tho original ofl must be auch
‘that upon ‘dilution by diesel type oils the picton corrosion is not exceeded -
Ths addition of dow boiling materinls 4s almost without effest, as theso, at
tho elevated temperature at which corroaion takeos effoct, have been: elimin-
ated- ﬁvom the oﬂ 1taelf.

) Intmat&ng oomparison appear mtheoﬂam wandABBwhose
proge values are plainly assoclated with- viaooai’oy. In the remuning
there was no correlation w!.th viscosity. S .

Tho attempt to doviae ehorl'.er t.est procedures for rlng-aticklng,
pludging, o1l consumption, ete.,: was- not wholly succepsfule Five military
motor oﬂn showed valuaa wbioh lav cloae to those for avi_a,ti_qn oil Rotring D

Thm-e 15 a oomhtion betmen the boinng po!.nt of the duuting

mterl.al end the intexval before tho material is evaporated fyon the 011.
Tt. dopends upon such fastors as outside temperature and service itself.
“ther rescaroh work is-nsceppary.— Tho-cffest-of- muticn on-oil- eonmpt:lon

cmotbedeﬂmdfrmworkuptothsmemt.

Inamltmybeaaidtlmtenginealudgins,_gmﬂawmchm
changeand outofthe‘wholobyotm nmenmuwnthequﬂl.
.oftlwhbeoﬂ. tut ; diseovered certein
forenceabe 1 the .

S ) f
'cmm» mmbarrof osm test nnm IG test
oh 1sboratory said mtrI Verj pure no 3. ooteto




19094 and 1910&, were: teatad 1n 8 Mumph potors  For compariaon, there wm '
tro-other-geries-of-empe 1be-on-the- sanewouo-by_the.ad&ﬁon.of.(l).o.z%
rtrioresyl phosphate and (2) 0.1% phmtmm

A ‘i‘d\mh two—atroke aotor wao use&. w--.‘I'ha’mhrbensin aynthet.io oll
bohaved better with reforence to: ‘vigoopity than Mtberto tested mineral end
fatty olls:; Ho dh'eot and genoral corrclation of. viseosity end testing for -
corroaionmfannﬂ os.laotaimnarorigineould, however, baeocorrelated.

Item 114:

mﬂ.a oil hed propm'bies aomwhat sima.lar tn earl:ler synthetd.o oils
and in general is unsuitable. Itmcumparodtoﬂotﬁngnmdoﬂmm

The abovo onglnea me reapaotively Iocated at lmn'bmnin and the
1G laboratory, Oppeu, Four fuels wore useds VI02, ET100 (1go-ootanc), and
two fuols designated es ammatio, high octane agents. The text refers to
ourves uhioh are not. almn '

: “eurrent methods for doternining pleton corrpsion, large dif=-.
‘ferences botmon “the ‘individual oils were ovident. - These ‘corpesponded fairly
well to road test repultd. - - Admixtures of oils with oynthotlc eomponenta was
/‘mpm'wd. The effeot of yapmw additd.on eunld not be eatabliamd. :

" IﬂbmmL b "' Tapting of Swm 36 Ay

 fth respest to ring-ptickng, ofl con:
dlﬂ vag betts than lb‘bt'ﬂis D~ ‘Teﬂ_.,_;, griauia




spog ing-stdclkls
partimlnrly"modwmwata 1 ty,-4t-
40 resenblo E1830 dn both pnparueo“
of two othor oﬂa, nemely:

1769 - m. ayntheaia, alumimm'ohl.orldo treated. mdecolor!.ned.

1 - : 88200
' phsnthtaain (882006)

181 - un ohloride: treawd ﬁniehad in au'vice.

1815 ~ Samo .88 1814 but-tuice treated with alumimm ohlorlde.

1847 - HL synthosis, phenthiasin added ‘before the synthesis, no alnminum
chloride. treatnant.

Tha rouwing oﬂ.e me mmparedc Rotrl.ng D, Greenring, 1650, 171.1,
2893, 1709: 17229 17ma 2913. 1647:

uwawmm:' epecific. gmvl.tyfremq._&zup ™
0,882 vero mdo, and the conolusion reached that tho: effectivensss of a fusl
depmﬂe upon ongme and carbm'em deaign, and on englno sm-viee.

L mveuug&m, wrlLs ‘b fully settefactory, drew af.wmon %bo the
. tapartente urmsso of the dstettution esm%a ‘the constzustion

'. f;ﬁ?um :%3: io:?aiags oﬁ :::nth with to mﬁ;m’



‘.oylinder haadn ond’ uaing a synthntic gaaoline
‘mately 52 and & gaaonno-bennol nix wlth:octan

No.3 aavepara:m' 16 ar ‘ ‘ ' '
300, coolant tempsratuma 150 to 170° and m:ture;mtmn 120 to 190°
No. 4 Innnenca of ooolant tempmtm'e on 6ctane mmbm-;

No. 5 « Showathaamformmm ‘tenporatute £ IOOtol °emp1oyug
coolant mpmtures of 100° and apark advance 2 26° 53

‘Hoe 6 = Melwwatheeffeotofmxlng but etiplo v
coolanttemperatmoflso"._m wkm%ﬁmmmgga@aw“

_ SECTION 3. IE FLOPIENT OF CATALYST FOR FISORFR-TROPSCH SYNTHESIS (9)
AmportbyOttoRoolw,m.ls,E”. A

This report is. of an Matorical and Sumary natute, the formsr part of
vh!.eh nay be mmrised i.n the table belows - _ ‘

o '2000 and J.o'mr Preoapd.tation o!’ carbonate
i Lo l:l.eeolguln' |




A somi-works_ investigel abld g
_other materials than thorium and of aqual act!.vi. cou:ld be mde. -.Grax
‘catalyst.maes.vas devoloped to. avoid loss &s dust.  New &1 calproceam'es

‘were developed and methods devised for testing’ tho utility of the catalyst. 4

" great ‘number of ‘catelysts:woro placed 4n continuous service to- establich thelr

; praoﬂcal 14fe, and for this purpose 8 new ‘1aboratory- eyntheais ‘oven was devol-
: oped wm.oh oould mn for mtha and yenrs at eonatant tempmtm. Sl

, 'l‘ha apent catalyst contatnins valuable ammmta of eobalt, tlw!um, ete. _
c&‘lled for moana of regencretion of- those elements by leaohing with nitrie- aodd
‘or tho 1ike. Tho life of the catalyst which at the bogiuning was ‘about four

" woeks, has nowbeenraiwdtofourow eix months. Tho catalyst cost per unit

of naphtha ‘under these' conditions was 60 gmall that further work was considered
umnecessary. By regen neraticn to aotivity equal to-that of tho-fresh: catelyat,
,thsusemmeofcatalyet 1a noweu:tendeato 'avoyears ormre. e

Promaahasbeenmadeininoreasingtlmmtofhigmwdmcar

1.0 cthane to Mgh melting point paraffin. - In 1934 a cobalt-thorium catalyet
at.usual pressure end servico ylelded about ¢0% of 1iquid products as naphtha,
When one conducts the ayntheaiaatlowtemperam and: from time to-time ex-
“trasts the paraffin deposited on the catalyst mass , about:30 to 40% of the ro- .

- eovered 1iquid produst is solid hydrocarbons. In- eonﬂnuous gervies it ds- fomd

‘pads in medivn pressures. - Huch work has been done in- developing tho synthesis
at gediun proasure,’ Mbymethm'm%oftmmmmmmm fomeam
reeovered aa pm-afﬁn boinng above' 320° .

Aoat.nlyetm mghtumchtnmmlprenm aynthseiennl&baleaatm-
ﬂuencad tiy”pmfﬁn ‘depositions=The- cobalt-thorium:catalyat. mst be. dewmd M
m to. tim. suoh catalyst now gvos aorvico of five months.

- cm:.yuc mterlala were olnsen becauee of mmunw ond lw ooat. It
48 upon the development of fmolydivldadmtalnoftmmmpﬂmthaﬁem.

of lvdrccarbon aynthaua 1o founded.

“(zbe. above mmu«# 18 no“t mbrm h mqh-em o ROH data.)




. mally catalyst for lydn '
-1 :::*%’Z:.f D e e e
| °“ m :
'cona preﬂm% of. 5 -

£0--8 ysto.-which. rmal. nm_uare..eood,
for mphtha mduction. wore, also. the: | talys ,A.at_,‘olevated PrOpEUre.
Favorable. cohalt-&d.esalguhr proportione wera ‘131 up; to 132, Thordum 1s- not
necessayy vhere pressuro 16 emDIWed. The preeen of alkan 1n catalyat doos.
not inoreage the Mﬂ

- skoleton (dintomaceous earbh?) oatalysts ‘were' uged: undoy: pweaenro. “ Thay
y.leld only oﬂ. und naphtha. T

The’ spaco rato ot ons. ntar of gas/gren cobe.lt/hour 15 eJ.so rlght £or the
proggure. Ths | ‘of reastion is depandent upon the . catalyat urface
wm.ch does not olmnga mam. R ‘

‘Paraffing with molting ‘podnt of 1320 "¢n be'; re ered;  For this purpose,
‘tho catalyst was extracted with bengol and a@aﬁn with bomng toluol or :wlol.
Data 1s Lllustrated by graphs. - v

A roport by Dr. 8. Val.da, Deo. 28, 1940. (24)

The- synthoﬂo mde ey 'be gald to conaiet of 03-04 hydrocarbona gaeolim,

diesel oil end 8011d pareffine; The G3-Oy hydrocarbons have an olefin content
of 20 to 507, The gasoline has en end pO tofzofO"andmsiatsoflwm'omm;

uthemgecyou; muemoummmmumzoomamo muata

The pu-i!-try product of synthosts 1o wholly aliphatic, exiibiting completo
abseuce of asphalt and. resin in the higher boiling frastion. - Considerable ole-
fin differenﬂatee 1% m mde petrolem m fracum are praoticany eul-

plmr freo.
3 m.m{m Bhowe thet in, P — he

_thed1stillate 18 of the ordoer 57 to 62 B tog :

ing, an octane. improv Qt"u high es 24 n

et Jh- obtatned ty pajeing kod gheo "’ﬁb

“tures below erscking conditionss - ) vApOr . 6mET

cooled amm-t, umd h‘a mmﬁ mP at. %«Ma loyer wmmm 1: mud’



jjat the center of ‘the moleculo toldp throughaut. *

: a’aaight ‘ohadn, < In thie’ hmtance, hmmr, mro ‘thore ‘18 prag
“chango dn: ‘boiling point, thére eppears to be a eldﬂbing iof double b
e end of the-molscule toward the ‘dentor.
" hydrocarbon inereases;: there 48'a’ leslening
1658, the blending ostane number of tho olefins ‘excoeds’ that of. the norpal

"1 thio molesuler woight of bho
£ ko odtane number, Neverthe-

paraffing and the tendenoy for ‘ootano mumber to increass with the double bond

cnmpmim of oleﬁnic rractions and the correapond!ng hydrogmwd

ny
: materia‘l. ‘4t vas established that soms. ‘tranching takes .plece and that the waro-
.genated rafﬁnato 40 botter than tho hydrogenated. or:

pmd“cto m m

_content-of-the charge stock governs the ootane numher of tho yaffinate. It may
“bo -taken as-a general rule that the highar the olefin’ ‘content. ofnaphtha, the

gepara
‘naphtha 1s ebout 85%. . Very xmre mh'ogen 18 ovolved,:..,.
bydrogenation. T :

Mgher will bo the ‘octans mumber, ‘buti $here. are ‘certain excoptions. i It wae .
establiohed that petroleum fractions were suaceptible to ootane impmvemt by
this mothod i.n about tho game degree. S

' Whﬂo 1% :l.n neceaaary o orack aevemly (thsmany) 1416 now poad.b:l.e to
arrive at’ mghar yiolda vi.th equall.ly good pu'odnct quulity by ths new’ naphtm

rvbmcaaaing

Appnoauon of this m reﬁ.ni.ng proeesa to catalyti.c mcldng was unden-

.taken mmmphthambeuaedumcﬂyuacmentoffmum ,

gasoline AWWtintmocmmberoftmughtmphthais
afforded by the 1mer1muon prcceaa. LT

L Armusation ot the_ lnavy_naphtha fractign haa two poaaibilities; ne can

= The-yield-of arcmatie=

ate out” md!.vidual fractions; for example toluens,:=
i : lﬂ.eh oan’ be empluyed for

Incatmﬁouaoking aaformpmtm Boudrymocno withmetmugh'
utnok, t!’iere is uparated out mellent naphtha, whne tha




'J.'hI.e 1:: e gensml Matorioal_ BUIMATY of wobahle Interest to those con-
cerned with the nmedmte subjeot. It was ghown that the eatalyet itself is.-
a most impoirtent ‘fastor in: ‘Qotermining ‘the ‘compoeition of produstoy: -Ths. ayn-
thosis fron. water gas-ab 20 atmoaphareaand 2459 employing two different’oatu—
lyste, ahwndarmgaof Mn»htm.utou%oflmvyoﬂ(zoom
320"), 17 't0.14% of soft parafﬁn (320 to 460°), end from 4 to 50% bhard. pmmf—
£in boiling ebove. “450°; " Denpty of motal was ‘found ‘to have & -considerablo ef:
Past upon yleld and: type of: products. - Variations in the . ' panufactize of the -

_catalyst of similer compoaition ‘havo. apprecisble effect upon- ‘ddstritution of
“the produci; cotiponents. m.tagether*tha 1ron catalyst £AVe - BOTS - fmablere—

pults’ than the cobalt masss -

sX53 c- Dac- 7’ 19390 (3)

n 1ron aontact nasa. made without additi.on of alhli. lxydmddo when' t.eatod,
 with water gas st atmospheric pressure and 245° for & period of 726 hours, gave
. & maxdmm mtracﬁmoflﬂmdamﬂmymnofacapercuueaewrof
wat.er gag. At the" conclusion of the- test perlod, tho contrection was 5%. :
mmatodfathoahowmmmnswmemimcatalyatmummuth
nnd/or mganeae, wder similar test conditim gave the follewing- remltu

‘3. 700 Fo, 10
iax,-Oonta- 395: 796 m.-aal#: ues m...zsx. -0l yhm 42 eem3
2. "D s 30 Ca )
o eont. 351; 604, beu-20 . ~ou mm 28 oolﬂ’
, 1 dant: m; 852 ns. <215, P on st 2 °°/ﬂ’
b o i 900 qks--zsy OLL yeld 45.ce.

mhor ﬂnats \honds




7, Catalyst T “wh at 10 stmospheres
- ‘,and 250° with. watecm ageoycle,pr&‘” 88, ylelded 120 g;.gma
per oubic meter: !I‘na 1quid product was - vov' naphtha, ‘containing

: catalyst with 8 coms:.uon of 100 parts’ Fe, r33 partn Cs ‘and 5
.. parts.of.Cu was. employgd with water ges.at. 2459 end 20 atmospheros
_without reoyele.  ffter short service the: _quid pmduot amounted
1o sbout 435, eonamed’ of ‘pereffin botling -

,.:9, Tha leasening of cs talyat‘*life by the add:lt:lon of a few parcent of'
: g:kel, cobalt or mmerﬁ myobservad and the fonowlng evidemca '
ms o~

(a) *catalyst. euposep‘f“ ~100 Fe, 33 ca gave 20% contractiun
"~ in 112 boura-of 5

(v) »catalyst w!bh gportiane. of 100 Pe, 33 Ga 5% m vo
209 mmﬁogr:t ‘68 hours serv'.lca: e ' % m

(o)i Catalyst with propoFtions of 100 Fo £ m 5 cn ve
20% contraction atél6;: hours serv!.ce: 1 RN ga.

“10.7 By carsm mhlngﬂf ‘tha”precipitated moi.at catalyat w!.th alkall
. hydroxide,” aotivity can be attained. 'l‘meatalysta-;-
100 Fe, 33% Ca~ wifl‘t end vithout en activating wash gave 229 .
contraction, but that ¥ which was vashed gave sexvice: for- 398 !nurs
. a8 eonmsteﬂ to tEone which naa uahed glving 206 honrs of
eerv!.ce. ST ,
Al Aca : eonpose&oﬂ% Fe, 5 M for 26'1 houre gave [ mn::!m '
: 1 0! d an oil yiold“of 53 co per~cuble meler of.

7m : Bter”&inminservleathomtmuonmaun%%.

12. maouv!. ofcatalwtactivatedwithcworMonmnm :

tmganaﬁmﬂngausefnlneeoeamwm ST

compoadoﬂmk,lom.Scn,looxgavaammmmmm
eldnfnacoﬂpwmlbiomter mmlwt

268
W ] k W FO‘” !
tion\)anﬂﬂ?cooi per. bieLm




A letter: Qotiober zo, 1903 cauﬁons that cata:lyet caeea' hald :1n reservo
should be preesnred vith hert 838 ,

The uumary 15 eonsidare& of littlo value, mept that :lt reveala tha fouow-
ing ncenoea lccataonm ~

Eaaener Stomnohle, Bergkamm
Portmmnd

Eoeaohbensin:

.  Vamo-Blelkel
Wﬂﬂm’ moers-ueerbeek
Belmffgotach,aensin Odertal
Vikter, Casmp—mnmal

" Hotes . Thore are 8 seoti.ons, 13 'to 19 mduaiva, the ﬁ.rst of vhtoh (3)-
S panener Stoinkohle (60). ~This materiel consists ohlefly -
of. oorremondeace and enalyaea with conment upon isolated. opmtiona.
The most important iten is pmbably a report on operation of the

naphtl% pt for Eﬂ ig da mco 18, 19400
\dtagren 19 given, but ¢ 1e tter [than, ugual \mm}owaa\

The eyathenis gas P:indi}e fron fater g2s renction 1o trested in tho coarse




capaoity waa"fsaid to be
: -‘12 “or 6000. cublo:meters per
"0, The Nydroge *"p ‘ _i‘- 4{;190 of Bamag make and:operates et B“
mogpheres 00218 waehedrromthegaa X 47’ liquor, type W, " The
€02 18 there by reduced to about 2% and ‘pesidunl’ S ig eldmnated. “The average
“gervice of an oven was 1600 hours. Regeneration of catalyst was done by ex~ -
;traotion, ‘and ‘was followed bydrogen treatment. ~ The solvent was & heavy :
naphtha fraotion(50° = “and'1s ‘sent to.a distillation column for separ-
ation of the ectraeted paraffin.  An activated. chareoal colum was:used for ro-
' -of 1ight liquid hydrocarbona from the synthesia gas.” .The refining of -
_,the aynthetic mde appeara to be- conventianal

Notes A report dated J\me '7, 1940 givea furbhor detaﬂ. on the con-
densing system and upon’ catelyst. activity.

SECTION 14- ‘ mm&m (16)
Several 1tems appea.rs '

o I.etter Feb. 19, 191.2 deaorlbes a method for computing gas balances 1n tha
| synthatiodprocese.

oA letter of oy 12,1942 comments upon control analyses and’ procase evaly=
R - ation, -Several eimilar letters comment upon the operation of individual unita '
- such. a8, the sotivated carbon plant, Lurgl stabdlisation plant,’ eto. RS

swrm 15, .ﬁ R-RICH

S Tie aeotion contai.na m.lettara commti.ng upon operationa in the od -
1936-1943, but. tho isolated data does not appear significant. peri '

SNI'ION-IG.

The ntents of t J aechon nsiat of:

:  Lettef of 1944 (3) +. £ ator inder frossing
plan\b (a:?x#w:a th;eren%ly tre!gt;d f‘ﬁamcj v::'yodbf%md g‘uel). \Hrefsmng

htteir Of OJP'&. 21,
, W11

| s
1943 '(4) - « seription of syn .hesi. pmtlon
be found in the lﬁF,._ of Feb.le, 9((‘:3




Hstertal found 4a thdo aection o8 follo

nemrandm 20 19 visit to tlﬂ.
Latton. “, May » 1040 ~ eplanttommine watergaainatal-

Monthly"aummary Oct. 192" ohowing. analyses of | ‘el end’ gae ‘ptreams togothor
' with data on liquid: producta, catalyst operation, ohemi.cal uﬁnties, eto.ggor

this plant. m ‘data ave musually camplete. (15)
ﬁemmnd:m Deo. 29, 1942 rolnt.i.ng to operations. (2)
-Fobo 6, 1942 - referrl.ng to lungroln'oefen. (2

Letter Yay 3 1941 (3) - rlng a mumber of questions such as "Fhat 4
comg::g ‘,’% tho washed o119, “Wdive the analyginz of tho arude gas bafoge
tar wasg) o

uemoranaum Apm 21., 1941 ralawxg to- gas generator operatim (1)

uizzu;randm Sept 24, 1937 relating fp the gas plant and aceassory equip-

mmornndun of Sept. 21, 1937 () vhieh gives fairly good dsscription tgg

mdividnal operations guch es catalyst unit, COp washing, ote,  However,
data_(1937) mokes it questionable whether the mfomtl.on wap applicable to

ths operations whlch have’ yielded ‘data disoussc& in" tho sumary of Oot." 19424

ramhm ar, 23, 19 contai.na an mellent daaeripucm of conditioms
‘ this gynthetde oid plant (11 oIt digousses catalyst quality vith respoct
315 reduotion values, sise and cha e, deposlﬁ.’ ‘on’ @ oarri mﬂ the balt

teni; synthesis. th rogard pm : . ,
‘gervicd, regencratipn of ea  emp ying he catal ﬂmk
'%m p“:moa %g:’ F vated m':pportd’ orting tatles of data, b:t 4 5" seotion should

1 ’ 0
o of r:lu:o ‘ 'oupm% vith guch inforzation to. obﬁnn 8 olear undersd mm:
l@?g thﬁﬁpm Bo .




25’)3518019m“mtediﬂcﬂﬂﬂion“moesedetMB

uemorundm Oct. .»10, 191.2 deala particularly vith gas: puriﬁeation,
mtermadiate regenaration of: catalyat and: e pa-emium systen:involving: ‘coste:
and efﬁoiency of operation. ('1)

- mc. 29, 1941 - Memorandm relatinﬂ to. gaa bala.nces, general queetions
on syntheois, activated carbons, puriﬁcation and. general matters.’ (8)

. Memorandtm of Aug. 25, 191,1. - Reletes: to uﬁ aotro-filter for gaa
streans, sulfur removal from synthesis gases; éxtraction of the oatalyst
mass, operation of the activated. carbon plant. ;questions on eorrosion,
carbon: balancee, eto. (8) , :

I.ettem ot .Tuna 13, 1940 tranamita 8 emary of analytical data w:l.th
referenea to the period Aprﬂ., 1939 to April, 191.0. (2) o

'rhe sum. fotal ‘of a.i‘orementi.oned mamoranda are conaidared useful. in that
they throv 11ght upon an operation viewed by.an outeider : who was alert to.
note dotalls which to the local staffs might be regarded as routine or of

littlo signiﬁ.cmce.n

mmn 19» w@.m
Thia eection contad.na 1tems:

uemorandtm Aug. 12, 1943 Duat ﬁltratd.on difﬁculties 1n the primary ,
‘naphtha’ zeeovery undt, )

: Hemranﬁm oot 23, 1941 comparison of product. maasuremente by Ruh:n-
bensin and Rauxel. (6)

nemmndxm may 21, 1940 - relating to caloulation baaed on mmlyaea. (1)
Tho momoranthm 48 incomplote. -

o smon 20,

A mmrandm J’an. 5, 1939‘9nt1t19d "#M, Report o visit to gasonne
'pmnt.' -gives dotalled discussions on tho use of edtalyst in saveral plunto,
pOR tha(r conpogition, sising,. form,: extract!.on after use,,
g from the ¢ talya* case, (1)

s g 30 3, 1598 (3, Py,
2, i9as 9), 2, by 3, 19



" %o 1459, recovered from activated earbon, was injected-into tlie
gysten in the courso of the synthesis éxperiment.: . Compards

()

Wenorandun July 29, 1940, (6) Naphtta having

data bofore, during end after this naphtha adddtion, ‘showed a do=

u:l;!edly adverse effoot from which the catalyst mover fully recovered.
Horiguorts noter s expertaamt pay havo bad 40 objectivee
: {1 To exert @ poseiblo contimious cleansing of tho catalyst and .
. courge of the eyntheple renstion. -

. v .

Gt

Memorandun #5. March 30, 1940. (5) ﬁrparimantat 1780 with about

25¢ of mormal thruput, and inoreasing tho thruput to mormal at 37

" pours in gervice. At 25% thruput rating and 1780, the contraction

(0 Bemacah s, |

(o)  Hemorandim ipr. 23, 1.91.05

" Dsousston-ont grapts (3).

(£) Feport
" B 20U

- wag 61%, carbon moncxide decomposition was 997 end the nque't‘aotion)

coofficient wag 39. < When the loading was increaged to.100% (normal
at tho sane - temperature, contraction was 56§, the 0 decomposition
864 end: the 1iquefaction coefficient Abe - After 160 hours, these =~ -
faotors had changed to respectively 37, 47 and 83, and ocontinued with

‘o -chango up to epproximately 260 bours. At this point the temperaturo

was ohnnged to 1849, resulting in elight increases. in contraction and-
0 doconposition, A further increase in temperature again gave 8
-slight incvease in contrastion, a-rise o 63% 4n €O decomposition, -
and & pronomeed drop in liquefaction coeffielemt. - °

Lomoa
biels

fl, Febs 26, 1940, Bperizer

; R U8 B4

e Lkl Raiadng of tha pra. (0) -
1th thruput ab 258 end at norsal thruput ‘vato,
sa8in -t.hﬁLhed R ; p. contrac m.mfoo ’
d, widle the liquefaction coofficlent remainpd

; | GEDOTE



(a) Oparating m.,_, oynthe gag. aocoras,ngiitos»tnesmwmm
.0fonhmm condl one,’ ¢ S

istion end t deteric _'
e

(1) Memorandun o€ Oct. 18, 1930 ‘Brosyei foi Preamme 1 Pidit..
“This memorendun: emmzataa “khg,vavaﬂ.nble ovenl and ln.'oadly utateu
their use.. (5)

This mk mau«tod by the m &hbommen had m meepuon in the ro-
covery of ‘paraffin apparently- dlacslored by the inclusion-of-catalyst. in.-
insoluble substence Mgh in ash was found aftér extraction of the p
This residue contained cobalt, thorium and magnesium. By means of: euitabla
golvents, it vas, troated for mﬁmﬂomofm tho organte portions,

* " A memorangm of .mly ll,, 1933 smita ‘certaln requeawd data. '.m:la‘ 18
a ai.ngle page of deta. derl.vad im&er the folloﬂng conditionst L

0 olty £_synthesd
'remperafure of mo to 195 %%ga& w:ln £ :xé:p ?ub%ge n:ytﬁ- h:dgynw co:-

fa8 kilo of cobalt
81;:1.13031‘00 andgrgdrogem in tg:rm%on 1:2. m Mfomaﬁ.om 48 not beuevod
to bo dmportants - AR

MON%

A memmmdm (13) aapt. 19 19390reporta upon pmnffin and mphthu ro~
aaarohan in the presgure lgboratory,’: Extencive data was geoured on three ovm.
one- contai.ning eobali mixed eatalyst operating on gas with & 00 ‘ydrogen, ra'do

091 = ooni $horiun catalyat on’ pur!.f'l.ed klege




Gonerauy epecking;
whl.oh whsn fraotiona.ted m

ji,maaure was Wed tbat -tho-eng Lue. mig : JOEIMOR |
"valus, - Later, such Vapor pressures wer adjusted to ‘common- Aevel by
*addiﬁonofpurobumainﬂmomofzto%. genmohargedwﬂh
_oynthesis gas in once thrn procossing: and another;m uged in eyole operati.on
;vlth mtar gas or synthssis gauo '

. Whne 11'. waa poaubla to obta:ln &’ correlation of: ‘ostane ‘mumbor with
bomng point, it was not possible to- £ind a correlation between exposure
end. CO decompoaiﬁon. comlation of mid-boinng point of the pnduot ond
‘the ootane mnnber waa found

msive smdlea wore mado on ths treawd naphtm qe;-lved from the’,
_products discucsed in the first ‘part of this work, - The ntreatod
paphtha. ghowed only & quulitaﬁ.ve ‘relationship botween' oleﬁ.n content and
octane number tut, -ths: chemically treated- naphtha ghowed a direct rehtd.on-
ship between octane number and olefin. ‘content, of which ‘only the partly -
avopatised T.VoP, eracked’ naphtha afforded an meption. The naturo of tho

'tamtment g!.m the naphtha is not mmle olear. :
Othar data m this aaeﬁ.on 18 gim for several expermmm ms.

A mmm Fob. 27, 19!.1 olmging the qnmty of reoyelo pmduct. (5) ;
‘Mnmrkhadolmn tmtthaqudityofnaphthAmremly
.other propartied.. _Over an utgne!. d of: tmel the fracticns bontng up'
%o 200° had olefin “content e, “from 5840 63% “Ths" - gotane: puaber;: t0o,-
showed 1o decided change.. “Tpeatment of nephthas with: activated: olw, -phos~
phoric “’.d. sino ow. “ﬁmw am’ Q“o’ Va8 It was
ahumtht thepolohd.ghtof thoollbeompoorermdpoom, andatmat
1t wos assumed that the ‘offeot was associated with the. mmt::nmt.n:hserhu -

; teod: were tres
of oils was nadoﬂ.nvlﬂ.ohthomgm conpounda Ay ﬁonofthepolo ,




nndertamtos!miterelationtopmm properties; p cularly:|
‘gravity end refraction.:’ The amount in total naphthas.l,m abontf?sfgto 10% and- in"
‘diesel ofl & maximm emount of- about 158, Further e:perimentu are atill in. pmg-
ross to. detmm.na split~out watar and- the on mmber, aa “the- amunt of oxygmted
produot soemed smwhat low. .

awr:on 27. _OVENL #1

Thm aecticn msents data on a aeriaa of experiments 4n which the charge
ws water gas to an iren catalyst in’ recyole,operationn. Tba data relaten W
thaperiodm:rland 2, 1942,

SMTION 28. -ARA

uemranam Aug. 26, 191.2 isa raport of a test on ‘oven’ 15 ﬁrat ﬁ.].nng,
‘water gas resyole, with.cobalt catalyst. Tho data includes atmospheric distil-
lation of the. synthetie orude; Engler ‘distillation of the frastion boiling be-.
tween 60 and 200°, plweicndattonthsfrscﬂ.onﬁuéotozow and upon this
‘fraction after treatmont with 80% sinc chloride solutionm,. supported by graphs
showing: oonta.rmons opmﬁm eondit:lcna ani umago date,

Barm't on ofﬁcid uef. w!.th mn oatalynta at aed!m mamo aﬁd ntrnim
QOMWO Rﬂfmc. mmﬂ'm ‘.G’ Mt.r m. 21’ 19“’ SOhnnhOidoo (9)
There 15 a ooupu'uoncof results of syntheeis using the :I.m oatﬂyut of tho fol-

»vloﬁng Liveas-

* Cond)taons| were dpecified m {smper pibam'dl 10 ‘atposphates,
g nﬂor ga.o‘ conwlning ’ oo ‘tnd B 1n 'bli ‘ lsl.ﬁls to e tested for| .
Y 'l}abulatm roqnm f?r t.ho‘d: cltd:nq.a irglm qu-

- the] foll 3




Muoh of the simificance o this. Yest 16 lost becaus of the' mad ete
mmmmmmm the ‘{dentifying them by oripin. wengum-’
viewera ahould be ‘alert to- qucowr from 1nd1v1dua1 \

A letter from the Kalsor. WH.helm Institute for Fucl Research dated RAuge

18,1944 to Ruhrohemio transmits a: report on the: poasimlity oL aubstituthg:gl

im cagsz fg:tcobn:.: :lamtalyat;aﬁ Pairly. gaod:case 18- %eeemted for the
catalys as prec g Te rtthereisno uatadeem'l

of the catam’st. (20)° v - pion

More de‘baﬂed teats origmating with Rheinpreuaaan and for R.CiH._sre
glven, (6) -

‘A memorand\m of R.C.H. Auge 28, 1944 is entitled “Calculation of nelds

‘According to Daily Condition in the Synthesie of. Hgher m‘drocarbon' shows ' -
‘methoda of compntation and appucation to. the test da.t.a of tm ofﬂcial runa (10)

, A aupplemont to the report on tha ofﬁ.cial teets wae made using u'on o
cate.lyst and 1s dated June 5, 1944+ (10) Thio. desoription by menhohle—ﬂensin.
i earefully ‘and contains additional anslytical date, Idke the othor
reports it does not ifentify +the catalyst. = There is 8 considerable amount of
data extending back to- 1943 and’ givea a ﬂ.ow diagram of tha synthsais teat

procedure (m) . 3
Uhaer data of Sept. 22, 191.3 Brabag aubmlt their comemt on tha besta. (6)

Anmm&um 8, 1943 re e(lo)thawnfereneeheldinsermtho
, -wgh;mmtmn -of_the several companieujntoreated in

synthosis diacuuod the ground work for tests ‘desoribed in the pr part’
og‘ntm:’.aecuon. “This appears to te: & verbatism reporting of t}w:oonforenco -and
“{nssmuoh a8 Mgh- placed ‘officiels of the several orguni.zat.ions were . there, -

probably repraaentn % gocd mas—section of Gemnn opinion. ‘.
A rat.i.ng of tho catslyeto 1n order ot offeoumeas for a hrgo nusber of

‘funotions was sutmitted by, Lurgl and w to their letter
' W 19,,194& hddrosﬁed to. Dr.» o of Rulro! &
. me pweqnaen wnder dhte’ #ﬁ,’i’) _‘,vthei."xd;]:jt.don of tho
citalyst t.eat.« The £1ln ol thi.o |point 48 ble 3



) th dlaum -‘ ;( 1, 944: isousaos the'

Reviowe 8 entire: geotion 21 o
.mﬂtmmmznmﬂmmm or mtiona“in. the. of~
ficlal comparieon test. It 1s evident that: gha file is incomplete- ELY :e:;‘eb
to. candid discussions within a pingle organdsations '

Yose- 629-750 three partu‘ ".rm‘ 1 (11) ana’rmfjf " (eo)

Thi.s material vhi.oh occupiea the entire ‘peotion to ‘the. end ‘of the rosl
is not identified-by- nama, tut présumably is data: from. Rnln'oheuﬂ.e !.abomtorleo.
It 48 in the fornm of a leboratory note book ehoet or page’in tho handwriting of
hthe an ‘who' hap done the. oxper!mntal work. -Basic-data relating to:tha compo=
“gltion of ‘the catalyat and-its-test-in- syntheele ie. given... Tho date of the .
. experimental work-1s uncertain, elthough ono of: tho. pages bears the notation
Fobs 12, 1944, Dr. Leucke (%), The value of this originel dsta will be en=

henced if other reels disclose the o.ppraisal of raeulta and dedstonn upon use
of parti.mlar ocatalysto .

(ftts ends scanitog of rool #33).



