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.+ HUB-FURNACE FOR OIL SHALE -CARBONIZATION. |

 DESCRIPTION OF THE FURNACE AND-PHE PROCESS,

- The Followity siz frames: are a part 6f Document B-1 and
have been added to.the reel as they were not available -
at ‘the time .of the original. mlcz'ofllmlng. o T
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A SERIES OF GEMAN DOCUHEH\TTS RELATING Il} TBE RE‘SEARCH

DEVELOHﬁENT AND OPERATIOI\JS GF THE GERMAN OIL SHALE ]J\TDUSTRY

| 191.0 10 1945

Geman Deemaents, together with the:Lr attached trans-

J.atlons, abstracts or tltles, represent portlon of a J.arge ser::.es of

;I‘epOI‘tS and records wh;ch cameﬂnto possess:.on oi‘ the ALSOS IuISSIDN

l'ﬁ I.S. 2, WAR DEPARTL'EENT, dur:.ng the operatlon bﬁne of 1ts ass:n.gned

_i‘?':;_‘tasks m»m’urttemberg, Germany, Apr:n.l 1945. The documents have been re- :

D:.v:.smn, Offlce of The Quarternaster General In prepanng the ,tra.ns- .

"latlons, personnel from the Um.ted States Bureau of Mn.nes have *exbended '

- a t1me1y and substant:.al ass:Lstanceo o
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- 'DOCUMENT 4 = 1

: M.AP SBOWING ABEAS EXPLORED BY OOBE DRILLING Iﬂ SEARGH OF-

‘.PHE RICHER BEDS OF OIL SH.AIJE IN WURTTIMBERG 1942

PR

!l'he Schomberg—Balingen—Hechingen area, shown on the map, has

: ‘proved to ‘be the richest portion of the well known oil shale deposits

.
.

' 'of P:‘urttem‘nerg. The seven local areas shovm to hav& 'been core .

f:j:'}’tested have disclosed~the presence of 200,000,,000 tone of oil shale, :

‘of which. the recoverable 011~ content 19 ahout 9,ooo,ooo tons,
"-_,equivalant to approx:lmately 60,000,000 Uo S 'barrels. All of the"\L

,shales :ln th:ls area are surface exposed,~ '.Ehe 'beds_ vaz'y -;_ln thick-”

B ness from seven to ten meters.. '

Image 0050



| DOCMENF A= 2

- DISGUSSIOE[ CONGEHNING oIL SHALE CARBONIZATION BETWEEN

DB. Ar.mm, nn. scnwmmzm AND DR. smmmmzm JUNE 1942
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DOCTMENT A3

‘A PB.ELIMINABI REPORT ‘ON THE POTENTIALm OIL PBODUC‘I‘ION :

“OF THE EUROPEAN CONTINENT. EXCLUSIE OF RUSSIA, J'ULY 1943.. )
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 DOCUMENT A
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DOCUMENT.- A=§

CRITICAL OBSERVATIONS IN REGARD TO TREATMENT OF OIL SHALES
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- DOCUMENT 4-6 -

A DISCUSSION REGARDING ‘THE LOCATIONS VHERE SOME PLANTS SHALL
BE ERECTED, PROCEEDINGS OF A MEETING IN THE HOME OFFICE OF
THE WURTTEMBERG GOVERNMENT AT STUTTGARY, SEPTENBER 1943,
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CUMENT -7 -

A PBELIMINARY sunm OF THE OIL. SHALE m:smvm OF EUBDPE
moemmm VITH A BRIEF OF THE PROGEBSES AVAILABLE FOR m
Tmmm OF THE VARIOUS-OIL ‘SHALES, NOVEMBER 1943 o
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- DOCUMENT 4-8

UNDEBGBOUND CARBONIZATION

SCHNEIDER PEOCESS

A description of the first expeﬁments. The method employéd is
somewhat similar to the Swedieh method."Heating up-of-the shale by._ .
employing electrically heated res1stances is discussed. Borings are |
'drilled in a direction slightly inclined from the . horizontal.. Thie
ie one o; fhe earliest methods proposed to the Germans for the pro-, 
duction of shale oil by means of distillation in place. The diffi—

culties encountered were too great from an-e economic etandpoint to

_continue these early efforts which are deecribed,in the report. -
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DOCUMENT B-1
A PROCESS AND DEVICE FOR CONTINUOUS FEED LOW TEMPERATURE

“CARBONIZATION -AND GASIFICATION OF SOLID FUELS AND SHALES

CONTAINING OIL, APRIL 19h2
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DOCUMENT B-2

A PROPOSAL FOR A 1, 000=TON-DATLY~CAPACITY

~ GARBONIZATION PROJECT AT FROMMERN, WURTTEUBEHG, MAY- 1942,
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DOCUMENT B-3

SCHWEITZER PHOCESS FOR 'LOW TEMPERATURE

CARBONIZATION OF ESTONIAN OIL SHALE

PROPOSALS MADE BY DR, SCHWEITZER, SEPTEMBER 1943
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" DOGUMENT G=1

LOW TEMPERATURE CARBONIZATION OF OIL SHALE

UTILIZING A TRENCH SYSTEM (PATENT APPLICATION)
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DOCUMENT C=2
PROCESS TO EXTRACT OIL FROM OIL SHALE BY

DISTIILING THE OJL SHALE IN ITS STRATA
(PATENT APFLICATION)
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DOCUMENT C=3

““THE DR. OTTO AND .COMPANY CAREONIZATION FLANT AT
: . o LT - Lo TN ¢
" PORTLAND CEMENT WORKS, DOTTERNHAUSEN, WURTTEMBERG.
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" DOCUMENT C=f

. REJARKS CONGERNING A PATENT APPLICATIQN FDR CARBONIZATION

UTILIZING A BATH oF lDLTEN M‘.TAL
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 DOCUMENT C=4 .

. REMARKS GONCERNING A PATENT APPLICATION FOR' CARBONIZATION

UTILIZING A BATH OF MOLTEN METAL
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" DOCUMENT C=5

'SOME REMARKS REFERRING TO THE PATENT APFLICATION FOR
CARPONIZATION TN A BATH OF MOLTEN METAL:
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DACUMENT C-6
(_REMRT OF A MEE'I‘J]\IG WITHAN EMPLOYEE OF THE -SCHENK GGMPANY
AT MAULBRQNN DECEMBER IN 19

AN _ARRANGFMENT TO DRAW OFF THE MOLTEN ATUMINUM

~FROM™ THE_FU RNA'CE T

. Beakers with walls only 4 mm, thick are too thin beakers with
a thickness of the walls of 20 - 25 m, are better. ‘The time i‘or
-cooling the alumirum from 750 to 550° c. will be about 6 to 10 m:x.n-
utes, To draw off l'L cbm of molten aluminum will require 5 to 6

hou,rs., The beakers must be,smeared mth a m:.xture of c.lay ‘and- graph-
ite. To cool the aluminum from 750 to 550° C.. will requ:Lre the tra.ns—
fer of 120 cal per kg. of aluminum or when cool::.ng down 20 kg. of
alunﬁ.num (contents of one bedker) ’ 2,400 cal, must be’ transferred. Byv'

s

»-—beating the beakers, the alum:mum blocks will readily fall out, ~ The -

m:Lrbure of clay and graphite xmzst be applied in the powdered state.
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DOCUMENT C-7

A DISCUSSIQN OF SOME CARBONIZATIGN PRDB'LEB
' PRESENT IN THE QPERATIONS OF A RETORT
UT]I:IZDIG MO‘LTEN ALUMINUM, AUGUST 1944e
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DOCUMENT C-8

 SOME PROBLEMS BEARING ON THE USE .OF‘Ammrgm‘m
: " OIL SHALE RETORTS A
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 ETHODS AND EQUIAENT FOR ELECTRICAL CARBONIZATION

" OF OIL. SHALES, NOVEMBER 1944.

DOCUMENT C-9
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DOCUMENT -C-10

K. NEW PROCESS OF LOW. TEMPERATUBE CARBONIZATION OF OTL SHALE
—UTILIZING A BATH OF- MOL’.PEN METAL (AL RIINUM: ~ SILIGON ALIOY,
MELTING POINT 580°C)
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DOCUMENT D=1

A COMPARISON OF S'l"ﬁL RLWIHEMENI‘S FOR OIL SHAIE WTION

OPERATIONS UTIIIZING SURFACE RETORTS AND UNDERGROUND CHAMBERS IN PLACE
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DOGUMENT D-2

* KOHLE-OIL-UNION, SCHORZINGEN
UNDERGROUND CARBONIZATION

Report of the first three tests made at Holzheim, These

opgrations'Were‘pfeliminéry to the more extensive development
, u‘“ o . R - . . -

,'bf.the,unde:grounhkrétonyingwgs_practiced»at Schbrzingen,

-
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- DOCUMENT D-3
A BRIEF OF THE-GERMAN NAVY'S INTEREST IN THE MATTER OF

SHALE OIL PRODUCTION FROM THE UNDERGROUND OPERATIONS GONDUCTED

" BY THE KOHLE-OL-UNION NEAR SCHORZINGEN, WURTTEMBERG
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DOCUMENT Dl

 UNDERGROUND ‘CARBONIZATION OF OIL SHALE IN WURTTEMBERG .
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DOCUMENT E-1

REPORT ON _
THE -DEVELOPMENT OF, AND THE PRESENT

- STATUS"‘”OF THE CONSTRUCTION‘ PﬁOJEGT

“WUSTE“
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"REPORT
oN

THE DEVELOPMENT OF, AND THE PRESENT SITUATION OF THE CONSTRUCTION

IIT

o
VII
VIII

PROJECT “WUSTE"
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" DOCUMENT E—2

SQME OBSERVATIONS AND CONGLUSIONS REGARDING THE CARBONIZATION
OF 6’7§3’ TONS OF OIL SHALE IN A PILE _3_,18_ME1‘ER-AHIGH (MEILER
' . METHOD) - '
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DOCUMENT E-3

RESULTS OF A SERIES OF 27 PILOT PLANT ‘TESTS CONDUCTED AT
. THE SCHOMBERG MEILER METHOD PROVING GROUND

July 1944 to March 1945

The 27 pllot scale tests which are described in—the attached doc-
uments (see note at foot of . summary table) were carried on durlng the
.'period July 1944 to Maroh 1945 in order to observe the carbonizatlon

reections prior %o the beginning of the full scale Meiler-plle opera-

tions, A study of the operating characteristzcs of the 600 tc 1700 ton

’piles -disclosed.the. preva111ng advantages and d1sadvantages of the’ Meller

method._ A summary table showing the relative performance record of most "
Aof the. tests is shcwn. It is_ of,interest to note that the recoveries of

0il (totaf“l1quid—hydrocarbons) obtained from some twenty tests veried

’rom 8 low of 37.5% to a high of 73 0% based on the Fischer test.
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~DOCUMEN'LE -4

~A-SUGGESTED NEW METHOD OF -BUTLDING

AND DESPOSING OF METLER PTLES

The attached document mth accompanying sketches, const:.tutes
a proposal for a new method of me:.ler—p:n.le operatlons. The system ,
‘p!‘OVldeS for mechamcal reans of building and forming the meiler— )
plles and. dlsposing of the residue i‘ollowing the carborﬁ.zation of .
_. _the shale. .

The advantages of the proposed system are said to he in the

’ fact that the arrangement £or b\ulding the pile permits the placing
of the vanous sizes of ‘the shale pieces in the best positx.on in-

the pile to brj.ng about a uniform progressmn\of carboxﬁ.zation witl'nn
' -the shale ‘heap. and thereby obtain maximum recovezies of oil
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DOCUMENT E ~ 5

L : L - S
AN ATTEMPT TO MAKE A ROUGH HFAT BATANCE SHEET

' FOR THE METLER PILE METHOD OF CARBONTZATION
’ . e : "t . .
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* DOCUMENT' E = 6

 REPORT FOR JANUARY 1945, DEUTSCHE OLSCHIEFER FORSCHUNGSCESELLSCHAFT

" INCLUDING SOME DATA'AND TABLES® COVERTNG IABORATORY TESTS
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DOCUMENT.E-'-7

i ——————————

| SOME ‘THECRETICAL- AND-ANALYTIGAT: CONCLUSIONS
DRAWN FROM THE JANUARY 1945 LABORATORY RESEARCH REPCRT.
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DOCTIVRNT R=f

A STUDY OF .THE VARIOUS FORMS OF THE MEILER PILE AND ITS

-

~ RELATION TO CONTROLLED CARBONIZATION OF THE SHALE-
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DOCUMENT E-9

OIL SHALE CORROSION PROBLEMS

. (fc?i"i',?sqion» is~caused bSi élehiéntdry sulphur, st a;xd ﬁéi‘éfﬁtanéa.

pre_sent. Removal of the me rcapﬁanes bv—swee‘ten:tng—l rdiscus sed. g
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'DOCUMENT E-10

: SOME CORROSION PROBLEMS ENCOUNTERED :

IN THE PRODUCTION OF 0IL SHALE:

Results of a laboratory detenulna.tlon of the dlfferent sulphur com-

~v-pounds present in the shale 011. Only 15% of the total sulphur conten‘bs

. are causing corrosmn. Wlth reference to the corroslve actlng sulphurs,

267 are in the form of st 51% elemen‘bary sulphur and 237 mercaptans._

A method for removal ‘of the sulnhur compounds is sug,g.,ested. .Fractions

--boiling -above 350° ] werej,foun_d to—he;,_very;corros:we_,;
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" DOCUMENT E-11

. BEPCRT FROM PROFESSCR HEINZE
. CONCERNING LOFERING OF THE PCUR POINT

BY A SPECIAL AGENT PROVIDED OUT OF A GERMAN PETROLEUM OIL
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DOGUMENT E-12

RESULTS OF SOME IABORATORY TESTS
 GOMNDUCTED TO LOWER THE ‘POUR_POENT OF SHALE QIL
' BY ADMIXTURES OF OTHER OILS -
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' DOCUMENT E-13

RESEARCH LABORATORY REPORTS FOR.THE MONTHS OF NOVEMBER AND DECEMBER 1944
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. DOCUMENT -E~14

LOWERING OF THE-POUR POINT

| Residues of the shale oils, heated up to 380° - 400°C, were

adm.i.xed'_in 'smallllgnantities ,'to the shale oil_." The pour point was

lowered to -'25°c‘.‘ ‘This method proved very good and does not rea—

“'q&iremny—'agentsi frémﬁs'ofﬁ‘ré-e‘s-——o’&her ‘then '—hhe‘ shale oil itself.
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DOCUMENT E-15

' LOWERING OF THE POUR POINT
Admixing & distillation residus of upkhown origin, the pour

-point was lowered very effectively.
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.8

b,

DOCﬁMENT E-16

LOWERING OF THE POUR POINT BY HEATINGb g mE 0ILS

Heating the o0il up to 2so°c fe.ils to glve results.

Dist:.llatlon to 340 C » heat:.ng the res:.due a'bove 340 C

— ki

and a.ftemards mix:.ng of the dlstlllate and the res:.due

lowers  the pour pomt very effect:.vely, but at the same

"‘.t:une, 1t 1ncreases the asphalt, content eand’ the viscos:.ty

l

Q!LJEP_Q _0ile - _ )
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DOCUMENT E-17

- LOWERING OF THE POUR POINT
\ K . C . . . fR— — 3 .
The’oil was mized with, lignite gasoline', cooled and aftenvard

vobtaln a hlgher fllterahon speed and ‘an absorptlon of the parafflne

crystala by the

4;o—other expenments which do not utlhze—"Tons:Ll". —
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LOWERING OF THE POUR POINT BY EXTRACTION OF THE -
PAR&FFINES USING SOLVENTS

_ By extracting the parafflnes, it is possible to lower the pour

‘po.'.nt mthout ra151ng the a.sphe.lt content..

_The follovnng solvents were utihzed?

8. M:.xtures of ethyl-ether a.nd alcohol. .
b. ,Acetone (the"most effective solvent).‘
C, 'Hﬁane”(uﬁfavorable because it dissolves pamfflnes)

d. Gasohne from llgn:.te ce.rbom.za’clon (not wery. effect1ve)

The shale 011 is mixed w:.th the soﬂen:t,moleLdown,Jhe-:.nsolnhlo

paraffmes are. flltered and- 'l;he solvents are then vaponzed. To avoid

the' vapor:.zatlon of‘ the solvents, tests were m.ade, a.dmix1ng ,only small—

“qua.ntlt:.es of the _lzgnlte gasgl:.ne_(about 207) .wThe mxturve -was: cooled
and the paraffmes were filtered. Lowering of the pour po:.nt was pos-

s1ble, but the filteratlon was very ‘aifficult.
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-DOCUMENT E~19

LOWERING OF THE POUR POINT BY ADMIXING

__SMALL QUANTITIES' OF VARIOUS SOLVENTS.
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' DOCUMENT E-20

LOWEBING oF ‘IHE POUR POINT BY A SLIGHT

GRACHNG OF THE . OIIS
'a;._ .Craclnng, by sub,]ectlng the 01ls to a temnerature of 200°

for extended penedswi‘ time; . bnne,s no alteratlon. -
.b'.‘_b _Sub;;ect:.ng the o:.ls to temperatures of 300 C a.nd h:.gher

lowers. the Pour pomt.
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. DOCUMENT E=21

LOWERING OF THE POUR POINT
Thevpoﬁr'bointtwﬁﬁf}dwered by admixing & small emount. of
Pafaflow;i~Thé'resd1ts'indiCated e marked imﬁFBﬁément in the

vpouffpoiné.
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DOCHMENT;E-'ZZ 4

LOWERING OF ’EE POUR POINT )

i

The paraffmes were extracted bv gradually freezmg e.nd f:.lter-»

ing. This method was posztive and effective.
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DOCUMENT E-23 -

 LOWERING. OF THE POUR POINT UTILIZING ADUIXTURES _
1. Pii;ch'-‘rejsidue‘s"’lfowéi: the pour point.

2. Soquibns of T:'m'l"_:ber lower the pour. point.

DX S
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DOCUMENT E-24

THE DETERMINATION OF- -SUITABLE METHODS OF- CONCEHTRATING
. THE KEROGEN CON‘I’ENT OF OIL SHALES TO FACILITATE

.ANALYTICAL_. STUDIES
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DOCUMENT E-25

LOWERING OF THE POUR. POINT

B v?'he ‘Qils;}ve‘re'-heate_d up to more then 3250_0.' The pour point

WITI be LowsTed; but-the-asphalt content will increases It-was

" possible to ldw"er';hh‘é pour péi_n_t to_?-_26_°C. -
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.- DOCUMENT F-1

 SOME OBSERVATIONS. AND TESTS BEARING ON THE FUSION OF SHAIE

“FORMED DURLNG THE PROCESS OF GARBONIZATION, 1943
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‘DOCUMENT F-2

A STUDY OF Tﬁg’INFLUENCE OF PARTICLE SIZE (MASSIVITY) ON THE

 PHREOD NECESSARY FOR COMPLETE CARBONIZATION OF OIL SHALE
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DOCUMENT F-37

EXAMINATION OF-OIL SHALE WITH THE

AID OF AN ELECTRON MICROSCOFE
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. DOCUMENT F-4 .

A LABORATORY STUDY OF _THE REACTIONS INVOLVED DURII\IG
THE DECOMPOSITIOH AND CARBONIZATION OF OIL SHALES

FROM WURTTEMBERG BULGARIA AND ESTONIA.
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'DOCUMENT F-5

“THE DETERMINATION OF THE PHENOLES

* PEESENT IN THE OIL SHALE
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- DOCUMENT F~6.

AN OIL. SHAIE RETORT WETH AN AUTOMATEC
'CONTENUOUS FEED' AND LFSCHARGE
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DOCUMENT F-7"

DATA VITH REFERENCE TO THE TESTING KND' OPERATION
'OF THE GRAF PILOT OTL SHALE -PLANT AT
SCHANDELAH, BRUNSWICK, GERMANY.
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'DOCUMENT F-8

'\’ NEW METHOD OF ASSAYING THE 01L AND GAS CONTENT
“oF exfumuous'mms o
~In 1943 Dr.»R. Heinze developed an improved method of assa.ying :
011 shales, one in whlch the data presented heremth ind:.cates the
vprocess to be supenor to>the recogm.zed standard Flscher test. ' Its‘ '
_leading, features (1945) rest in. %t:‘l ability to complete the: aseay 1n
‘w‘:'one hour's time and to effect a” recovery of approximatde;.y 105% of the
] Ffiseher -teet. Its operation e.nd perfomance data are given in the

-

 attached Geman document.'
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