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. Btm}zLé : 022/2832

"~ 6 Kilometers by.aerial repeway frpm-the bog.

Dr. Bddard Dyokerhoff  -C22/2030
Exrioh xélpellzy 631/1369
- 'Steinert, Works lh.nagerﬁ)o/)ﬁ@

Personnel Intorviewod
16/3/46 B

Dr. Dyokerhoff was the vloneer maker of peat insulation
slabs .from ;Je‘:.t. The present factory was built about
1910 and the procees has always beern a commercial syoccess.

Process of Manufacture , .
Idght brown sphagnum peat, very similar to cartain’
deposits in.the Central.Belt of Scotland, 1s,brzug:t v
~Large
gtack of peat is ‘acoumulated beside the works for winter -

_ processings, “in summer part of the peat goes ptraight into

-"+0 & beth where it is.pulped with a weak: solution of phosphor  °

‘adhesives in tle fibres and the _ _ ‘ o
- stronger the binding action.. The sludge is passed: through -
-a trough to_a hopper feeding four moulds, two ‘on either side - -

..‘

————— depth ‘sbout 10 cm.‘compressing to 2-i

“this in aresa.
next’ :batch.

the faofory. Thée moisture content is- then about 70 per cent :
The out peat blooks are roughly torn in a mill (Reisswolf) S
and the resulting peat moss litter is transferred by elevator

~The. beating makes natural

acid by means of a paper beater , 'S natu
onger the begting the. ~ -

of a hydraulic press. . The mould size i8. 1 x 4 me, and-

wisatisfactory 0. make plates larger -than -
.-.The expressed liquor returns to be used
‘The.pressed cake 18 transferred from.the

has Ffound it

_perforated.false bottom OFf the mould by being turned—

“t0 about 2 om. mesh b .30

trays are accommodated-on  ,

- . N - L PN A g n
.. .a truck, and 18 trudks ate placed at.one time' in the=*{unnel -
Al

drier, in 2 rows. - Spa e trucks are kept: for £¥1ling.

ping of the slabs.

"giuei.ng with sodium silicate solution.

" oPates. .
Dr. Dyckerhof: = " |."

driven.in the f._directiqxi'.1 '

e ) '

é

_ In. the driexr the moisture content s Treduced - from about 90 -
rer oent, to about 10 per cent., and the ocoal oonsumption was
said t0 be 9 Kilograms per sq. metre (2om. thiok) or 2250 .
Kilograms per tomme of: product.:— In. 1938 the price of ooal -
was 17 R.m. / tomne.: ) i S

Boards of greater thiokness tnan 24 om. are ‘made by
Some of the 2 om. .
boards are finished by covering on both sides and on the edges
with brown paperj the machines for. 4oing this were designed by
Dr.’ Dyockerhoff. '~ The Qoards are then hot-pressed. - The.output
- 18 100 to 120 sq. metres an hour. ' ' Sl e

. The labour was estiﬁatedﬁoﬁi‘e* 11. ,man-hoﬁrs pezyo‘hbio -
‘metre, exocluding the labour of winning the raw.peat.. . -At the

press, 4 men £111 and empty the moulds and one works the jp‘reésp

the produotion being 40 sg. metres an hour, ‘or 320 sq. metres

. per ‘8-hour shift, - They have sometimes worked day and night. -
. The labour cost (1938) was from 5 to 8 RM per man.per shift. |
' Iess than-1' per cent. of the output was- despatohed in - = . .
Usually the boards were railed without pecking in - . -
- box wagons. ~ ' e T e e

| Usea of Peat ‘Insulatton
e e SlabRRLL L e e
. Dyokerhoff Piret- introduced peat insulation into house = . -

s

building, later for insulating refrigerators-and chilled—

I g '\-."I_‘OOmg,,a_.zid,v__one, of his staff built ‘up a large business in -

:alling _T',or;t:’ﬁq.‘l..”eum,,s'lgbg_ 4n PSe-

Exa.m les =‘o£'f"Uée"‘é=j-‘v'} SRR
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l Ifm °1ﬂf : 73103}2101‘10 ‘@0ill per oubdo metre of proauoct-and
r o urry of. ed, and th duot oontaining about
v is preszs e product oonte ,
gg’pgg o%nt. of wgter 1u'trapnterred to tunnel driers.

There are 6 of these, each holding 2 rows of 11 trucks. Each

truck holds 26 trays. Air is ociroulated by fans ‘aoross

the direction of travel;, and heating is by steam-heated
gilled pipes. Steam ocomes from the exhaust of a high . -
-preasure (28 atm.) sfeam turtine eleotricity . station gener- .

‘ating 500 KVA, invery good oxrder. -- A steam-driven engine - -
(150 h.p.) worked certain moving parts in the kilns and PR

factory. The final temperature of drying was said to be = .
130 to 140° C.' The boards are completely dried and . )
subsequently conditioned to equilibrium moisture content.
Phnosphoric doid was stored in- six 1000 litre—earthénware
vessela and pumped through:earthenware pipes to the- vat.

The effluent expressed by the press wds reused for the nex‘t;:

batoh. | The press was made by the firm of Neustadt.and Hort, -

end was installed by A, Beeck, Iuh. R. Jung, Oldenburg, .

" who supplied the hydraulic gear and. fittingse -

- ,The normal size of insulation ‘slabs was lm. x Bmx 2%om.,'
but’ they could be made up to 6 cm. thick. . Thicker slabs - = " -
‘'were made by planing and' glueing with ‘bitumen. _ ~Some'slaps . .
were covered with ‘paper on a simple glueing ndchine or covered

- “with pitch, outside the factory, for safety. . Thé product “is

= oalled TORFISOTHERM. Tts specific gravity 18 0.16 to 0,17 .~

N

- -measures 80m. x.40m, .

Y e B

| ' Herr Koehler stressed’ the importance of. ma

and gypsum (or cement) bosrds (Leichtbauplatten).
adre 8 Va:n_taget'ojfr'qhar.pg_es‘__in;th market,: . ient

" than ‘gypsum, bu ot always a ily

.. ¥heir own wood wc

8100 ‘square. metres a da

‘ factory, which the
S oee:

low meX2ting point bitumen and gatoch are added.

i . The capacity of the plant wag about 1,‘{:00 quidal,:_r.’e ;ﬁe'_l';i"e.ﬁsl’il -
.- per day .of 2 shifts, and the alwefoctory for its manufacture .

‘ures for

- --The- oombined worke used 24 tonnes
_ thermal units) a8 day or oorre
coal (8000 thermal units) fo
the 2 products. 4
may he due to the efficient use of st

making @leotricity,

.- the product, but.also beoagse
‘slurry.is preéessed and the
.water than-if a cold

This oo

" . ‘The factory was, formerly owned b
whose capital was about 800,000 RN,
plant was-about 1,300,000 RM,

or 1931 in®the slump.-

. oompany. They also sterted the Iatvian :State:
- plant at Jdepaja: in 1935 and factories iIn
~ 1950. . Complete memufacturing
o dn Russia, but not, elsswhere, — -

'The_preferred method of ueing FORFISOTHERM ig between .

.wa 1d alurry had:been pressed. -
_ ¢irculation was also fairly -effioient in the driers.

a_:lls hav

The air

spondingly less of- uminous-:

malding 4,500 square metres of
1y low consumption of fuel
eam at different presi-
driving engines and

s in the peat section a.hot
cake. therefore contains less

. an Aktipngesellaohaft, .

and the total cost of -
"~ This company failed. in 1930

The present-owners are a private -

Peat. Induatiw'l\' -

Russia from .
e been. published

“wo .brick walls, buf many other methods have been used, in

= . breweries, siaughterhouses, cold gtoresn,
s . ships . -cold rooms (including HAPAG)
" known' *o be as good as. cork for thexrhnal
_ __thioheg'a'.-;-;;commqn—infrefrigerat_ed ohi »
. @welling houses have been insulated with_this )
. .¥or garages, peat slabe gtuck on to ‘masonite ha
" @ervigeable. -~ . o T - B

whe "':.th'e,

rajlway-carriages;-
The material is .. -
d-nﬂu_la;tion.

aterial.:

rd board was -

12 om.
- Thousands of -
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19/3/46 ,

Borgeraf.e has built up-a small works oonsieting of a
peat méss litter seotion, a reat insulation slab. seotion, a
workshop end a 150 H.P. engine driven by gas gemerated i’rom ,
- 'pressed peat (PRESSTORF from a Wielandt machine). ‘Much o

the plant has been ‘designed, made and ereoted by Borggrafe.

, - Amill, similar to. Dyokerhoff'a is pla.ced over a’ paper .
beater. The water.is not heated noxr is: phosghorio acid-
added. They add. as a- water-proofing agent & out’ 5 Kilograms

- of .tar per ocitbic metre of product (mainly 3 cm. thick). ‘The
Slurry is bucket elevated to .a h0pper which feede'«pm‘table

‘moulds on one side of the. prese. ' .The moulds are about 100m;

~deep. . The pressure in the- Dpress was said to be 1Q0:.
atmoepheree on ‘a 20cm. diameter ram;- and the boards are’ of
the- standard a:lze, 1 metre x -& metre.» f['hree men work at
the~ press, the mo_ulds_a:ce_shoved.intowthe preas- through

~guldes;  there are st0pa on t‘ﬁe far side of the press to ,

poai‘tion ‘bhe moulds. o EEE S

: ﬂ:e pressed boards . are :mverted on a-
on’ to wooden ‘trays. - 1 3 { “these
‘are taken to a field where the boards r.v in"
- for 7 to'14 daya.. !l'he output ie 200. '

. .a.day.  fhe: i d

. kins, oontaihing

V{-‘One ,

Otto Borggr&re, Owner. o

8-

“

£t insula ’”‘ﬁ?‘i'bom used in a"o'
n“ %’g’mm;ﬁ Oldenburg; a vosotablo deop

. oxy
ant near Omabruock where 16 to 2
"frtx:::sgs gg%eual ‘wds uded to maintain a temperature o.f

" =185 to-R

In ordinary ohilled rooms, l12om. is uud.
Quite large -quantitiea have been used for 4nsulating: egg

Iam batteriea 1n Oluenburg province. .

If the war had not :m‘bervened, Borg:rafe vrould ha.ve
designed and supplied a peat :I.nsula.tion plan't for a firm

in Sweden.

otes°-'- L

‘ Torfit-Werke. Hemel:lngen bei Bremen, Holzetraese 49/57, :

appea.r to have madé a peat bullding board celled TORFIT,.
according 4o’ _the. Post Ofﬁce Trade Direotory for Bremen,

1941

T W.G; Wolt;jen, Torfetreu-und Torfmuillfabrik, alﬂo advertiees
. .peat Ansulation in the seme Directoxy. -The address is SRR
e Falkenberg, abeir Id.lienthal, (Bz. Bremem)_._-- R \ o

The bind:l.ng properties o:f ‘Hollander pulp were studied

. more. recently by Dr. Barchfeld, BIOS 22/161, who . . .
o ‘independently discovered that . fibre boards. hea.ted ;}uet

below the\harring-point beeame waterproof. L )
“Earl - Scheider, Kahl (.Ma,in), is given :ln "Wer mefezjt Waef' |

o _ 1941 asg a manufb.cturer of machinee -fo

:fm, MOSS LITTER AND GRANUIATED PEAT




reases of whioh there are two, The ‘d:!.menai‘_oné of the .. . ... ..
’ 'gales were not wmeasured, , but they appeared to be about

1 metre long by # metre aquare.

: Another firm nearer to Newstadt a. Riibenberge is
Moorverwertungs G.m.b.H. Here peat moss litter and ---

granulated peat are made.’

Report 3.

: . _ihe works of this firm are at Sedelsberg, 35 Km,.. from
- Oldenberg and, unlike.Dyokerhoff and Triangeler, peat moss
litter is the main product and insulation boards=the = . -
" subsidiary one. The peat.1s hand ocut and air-dried on"
the bog. - It is brought-in by small gauge railway, and the
blocks discharged into a pit. from which an elevator carries
them to the mill. This, ang the baling plant have been:
designed and built in Borggridfe's own workshop, and it is ' _
a simple device of hooked claws on a sheft. . The clawsg - -
mesh with a set of fixed bars giving the tearing action, and
.the rate at which 1t is-run is believed to be about 200 .
" Tepem. - The peat thus disintegrated is carried by elevator
to the baling presses of which there are two mounted side - .
| by sides - They are constructed-largely in wood and are ... -
i falrly primitive but-quite efficient. The beales were not i
measured but appeared Atgvbei of the same size as.those already. .

- Boport 4. A. Becoki Imheber. R. Jung, Oldembure 1. 0. c22/s2ty =
. =xau so e L e S TTC30/391

| is an engineering firm which

1. facture of peat

T T A e 'C31/2098 ..
‘Robert Jung,’ owner of: Thi‘s/‘ 9

by the same team of men.

‘Rert 5. .Hannoversche Kolonisation und Torfverwertungs A.G.,

_to:the U

. .an-elevator 'which 1
. , Tt :

-10-

& very oompe e building only 14 x 10 metres amd the - .
b’i;%%‘%o‘r%%gw"‘an”oqhalbnzthit"t'lny“‘pa.n‘be‘ worked

aoen

This firm installed the preeééa (made by Neuatadt end

- Hort) at Triangeler's facotory and supplied the hydraulio

ear and fittings. Jung mentioned moss litter faotoxies
gn the pe‘ighbouf'hood antg)ldenburg at Ramsloh (belongs to -
Krupp and is the best in the neighdourhood),. Scharrel,
Heselberg, -and Borgxrife's faotory at Sedelsberg which he
sajd was -the poorest of the lot. All use peat from

' Westermoor.

Schw m H g, bei. Osnab .C30/379
' .. €31/2566 e

" Tpis firm is‘one of the largest and best organised in

~ the Germen peat industry. It has a spacious and well laid

out factory for peat moss litter and firelighters and " .
at Schwegermoor. Their moss extends.to 1800 hectares and -

gonsists of 1-1} metres light brovm peat on top of 2-2% metres

 black peat. _.The brown peat is out by hand and employs... . ... =
: -100 men ‘ixr the cutting season, the black peat is cut by R

machines,. of -which they: have four. . The amual production -
of brown peat is 10,000 tonnes in 240,000 bales of peat, . _
moss litter. . They normally werk thiee shifts and employ- =
300 men-in winter and 600 in summer. - Their bales are one - .0

~~third of 'a cubic ‘_m,ei:re_;?;n‘ volume, that is, .approximately: - . -
- the same gize as Borggrafe's. They have:specially designed - - -
" .railway wagons,  about 10 metres long which hold 240 bales, '

and before '.Xhe war they exported peat moss litter even

S

18 completely mechanised. It begins with . .~

cks ‘tipped out of the !

other elevator carries the disintegrated peat to . -
rage-hopper from which:the baling presses (two mounte
ide o i " ‘been. largely - -

re is
1dles s
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Teohnicaly the experiment with peat was suoccessful,
though for running on peat the plant would require some
modifisation Buch as widening the feeding chutés and gas .
outlets, because of the low bulk density of the raw material .
and the greater volume of steam in the gas. e .

—

The peat briquettes held their shape well during " ...
combustion, -~ an essential property. THe ash was more
easily ha.nriled because of the smaller quantity produced.

‘Peat was not useé again because it was found impossible

to obtain a sufficiently large supply, and the cost of.__
transport from East Friesland was too great. Nine peat ~ °
areas with 28 individual moors had been surveyed within

30 kilometers of Hamburg, totalling 3480 hectares and

about 100 million cubic metres of veat, which quantity

ds-not very different from that belonging to Torfwerks =

Vehnemoor in Oldenburg.

L ?pé‘Works Manager 'cdnsia,e,redAthat the process would
- pay '1-:£’;-:the;'p;l_.e.nt' were situated near to ‘a large peat moor.

e, Oldenburg 1.0..

- 0% ,Borggrg.f.e at his works at Sedelsberg i.0. uses -
pressed peat from a Wielandt black reat ocutting machine
after further drying in & stack beside the works. - The .
blocks are elevated from & boot into a hopper feeding a-
simple vertical gas generating retort. The gas is

- washed thoroughly and used for driving a 150 H.P. éngine.

- The engine has required.to be overhauled only once in 3
‘ 'ygars»'-beoause'the gas is so clean., ‘ :

& : -
&, . N -

2 - —_— .

"N(')te:--

L ,,Gusjioffgvlerke,,MOtltoﬁ, ; 'erhard't-?atz.'onen:é‘ab,rik‘- Hirtenbe:'t‘;t;..‘
N~-D Betrieb ~‘I.ieohte'nw§3th, Wiener Neustadt, Pottendorfer

- 8trasse 162, appear in the Reichs-Telefonbuch (Jan.. ag2) N

- a8 makers of redt . gas: ﬁe}ig;‘ator instaliati_‘ons_."g“ a.n19 2) o

J‘..v\

riderstrasse 94

.
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Eo__PEAT WINNING
Reports 3, 4, 3 HAND CUTTING '

.- Herren Dyckerhoff, Jung and Borggrife oont;trmed that no
successful machine had;, yet been anvented for cutting 1ight.
brown peat. Tt ie still hand out :mmtzlooks vzﬁoh a:e about

e X156 ome x 156 ome on drying. e quantity cut per
l?aanoganxb% qa’t’imat%d from the faot that 10(,1000 tonnes of peat
‘moes litter are out each yegar ‘by 100 men at Schwegermoor.

The season is abbut -six months, henmce we have a’production-of
elmost 4 tonnes per man per week. . Thhs 4 tonnes of peat
econtains about 78 per cent molsture and represents about 11
tonnnes at the moisture content at which it 1s usually cut .
(87-88. per cent.). The wages according to Dr. Dyokerhoff .
are from-5 to'8 Rm. a day, hence, the cost of outting will

- —be—from-74~t0-12—Ra—per tonnes-

. : p . ,

- .. _Dre E. Dyckerhoff. Although no machine’has yet been
-deéveloped which cuts bréwn peat satisfactorily Dr. Dyckerhoff
" 1@ -sttempting to develop .such & machine. He infofmed‘us
‘that.he had made one machine some time-ago which was tried
out on the. bog hut was not satisfactory. ) ne
part of which we sew had been made, and .tried out: without -
much more ‘suc¢ess, and he was now engaged recongtructing
it. It appeared to be a very heavy machine, but what - .
its action was we did not discover.- - Herr Jung of Oldenburg

mentioned this machine and said that it had an erm which came "~ |

down, .dug eut a-slab of peat, lifted it . up, swung round and
placed the peat to -the side; it then moved on and cut another
plece. He also confirmed that it was unsuccessful because -

- 1% had not sufficient output. . R .

- 'he Wielandt machine.' 1his machine was originally .
‘@égigned by Dr. W. Wielandt.  Four of 'tliemk.re ‘employed at
Sohwegermoor where they cut 40,000 tons in a six month season

.-Which begins:in 4pril.. Each machine requires abont 10 labour— . . .

From their figures one machine:is -

_ers and 3 foremen.

- equivalent to 100 men .cutting by hand. e saw a further Three

-of these maghines’on moors near Oldenburg.  They are - R ‘
suitable only for black peat, and’the product is in.a form .
An.-which it can: be used &8s fuel.. .

- metre lodg end .10 cm. deep are used to excavate the peat and

- '+the conveyer on which they are mgunted can-be lowered to the
‘depth (usually about 1 metre) to which sire

/ t

A second machine.. .’

Dredger buckets about 1.5

'

is'desired to g RN




' and’oa italised. Only hutmenta and 2 houses.
B toan eng : 000 tons in 4 months

" ’ t each outs 1
The buckets deliver into a hopper in which a sorew drives the . : 2 .::g;’:’ ooogarxgrpec:tutggi a year requifed.  Iabour recently
eat to one end. A trunocated ocone is joined to this end and ~ 10 men 15 women; reguired 300 men and 200 women. — Stook .
\P.he peat driven into this is compressed to a solid rod whioh 300 tons of peat. No laboratory. .
extrudes from the narrower end of ithg.gone. This is chopped R .
e conveyor. Suion may ba of am Yongth from 30 %o 160 metres, * Zoxfwerk Peilnbach, Peilnbaoh, bei. Aibling, Bavaria
e @ gonveyor o e of any ’ . .
consists gf a Berieamgg horizontal plates. As soon as all of _ Owner, Josef g“%%%"%nﬁs 'lj&lég 2%8520 mioggoogogeat :I i;::tind
these are filled they all drop, depositing & row of peat bloocks - hope to make 6, ons. ~ Cap . » 000, u
-on the surface of the bog where they remain until air dried. . for drying the peat were notec'l, 6 steam engines each ocutting
The' machiné carries on until the conveyor is full again and - ) =2y 000 tons during the 4 month's season. Fuel requirementa
deposits another row parallel to the first.. These rows are, ) ger amun are 700 tons of peat (1935-1944 average). Iabour
of course, at right engles to the direction in which,the machine * %111 recently only 16 men and 3 women; they need 60 men and
is travelling. A cable is fixed to a post somé distance in o 20 women. No laboratory. Stock 1,600 tons. Peat
front and the machine which is mouted on rollers pulls itself . cutting is seasonal, and starts in April.
forward by winding up this ocable on & windlass: - The machines , o : | iy
- generally cut strips of from one %6 two ldlometres long at a time - Peat machines are listed in "Wer Idefert Was"(1941) as
—and-require a flat drying ground . parallel *to”the cut fade. P ,, underi— i :
We saw one of these machines driven by electricity and another : : oL '
Dziebaszewski, J., Posten, Margaretenstr 39.

by an internal combusion engine, The horsepower required is |
from 75 -t6 90. Again from Schwegermoor's figures, the guantity Einbersg, Andreas, of the same adlress

. out by a machine per day is from 65 to 70 tonnes axpressed as ' Osenberg, Ferdinand, Berlin-Idchtenberg, Herzbergstr 24/25,
©  the alr dry weight or 260 to 280 tonnes as dug from the bog. - S Sy e ONe —_ o : A ) . .
©" " Ne also sew a smaller model without conveyor -or-eone - T o P. MISCELLANEOUS USES *©
- which was used to stmn the.tonmoil (heather, grass, etc.) and LT e . . .  FIRELIGHTERS I :
cast it to the side.” The machines used at Schwege € made by . : - . 3 W : le . o .
Heseper Torfwerk, Meppen, and those seen em8‘iﬁé'§§§r"§d§r%’vmob- T Re:&::t g ’Dre’ ;J‘lhelm i?::d : OIdenbur, = o" > Hocmusemtmssg 1. o
were made by Strenge, Gebh., Torfindustrie, Ocholt 1.0. . . _ E__'_°____i___'. rfwerk Ieangenm Dr. Wielandt's daughter was seem
Other makers are listed in trade directories. . : _ .|, . aund she showeq a sample of the firelighter which Wielandt ... -
- R a ' ' .’ hakes. ' This is about 20 .cm. by 10 cm. by 1 om., is of light

o Bon BT Rl BRI Bt gt e |7 Eemanet she Dot e ialild S5 il
. -as -a_dogestic ,. £O R : : L ' : . T . s
- :__.\ln,_ S € ’_' r ?‘?s,- ge‘rxeljat:jfox}, and forcoking. , certain distance, but there is an untreated: cone about ‘4

-~ .| . 5 mm. thick. They are packed in packets of ‘ten, but we did
' _not discover the price. o . e -

Notes:-
o A full descriptikon of the Wiel -machine may be found L g e o e
in Handbook on the Wisni_ng and Utilisg..%?g; Iggcgizal: ,g;yA?eHgggggng,' , '~ - . Hannoversche Kolonisations und Torfverwertungs A. G, also make . ;
' published by the Fuel Research Station in 1921. .. The Peco -+ |~ firelighters of the:.same size. They mve a sawbench on" which
~Pprocess does'not seem.to have beenused-in Germany though = =~ - - the incoming slabs are quickly trimmed to size ahd sliced .
Carl Schenk's plant may be similar, . B T ~ to_the appropriate thickness. The -dust.falls into & trough - ... ..
v ‘ a ' below where.a screw conveyor carries it along to an elevator. -

. The i’ollové:ﬁng. notes are tak‘enw:.fromv?ébéer‘v»a:éiébhé iixi'adé;b T .which takes it | he peat-i 95 t4 241, :

‘  LC ; : 24 ons, by 7 ch takes it up to the peat-moss litter baling plant.
| Previous BIO§ teamg:rlf i I L SR b SIS - There is no wastage in this plent. = This firm send away

L Mo e ik PG gy . .1, . these glabs to be dipped in tar, but be inning April, 1946

. Toxfwe RO . . yls AVR. 2 pea _dn Iy OU ginning: Ap s _ .

. . o P L ] z) + o : " - :
Regierungsrat-Dr, Weber. ; gy . = : g%fggo"r | thﬁy in t_‘,’_ carry 't their own dipping and‘phafék-v. ST

‘ag»yea,;'-plgnned,‘:put".4,500' 0 o e e ST e T
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PA ' GHTERS,_ EGG mﬂmgs, mmouomg%” 552 | )
031/2568 g 8ix per oent., humio acid is added, and it is said to aot both
.Report 8 Wilhelm Hae Breme austrasse 6 hdd & amo ! es enulsifying agent and emulsion stadiliser. The humio

business making firelighters from-peat. = This business is - . "5 aid i3 not water soluble... Dr. Daimler eaid sodium bugate

no longer in existence, but he now makes in his own house - was not satisfactory for this purpose. Two other uses for
"~ forms for packing eggs. These are merely dried slabs of r this humig acid which he mentioned are in Bassel Brown

light brown peat in whioch cups the size of an egg hawe been & oheap pigment used for floor staining, and in pigmenting

drilled, thus, in a alab about 26 om. x 20 om. x 5 om. it is ‘ . brown*paper. . Thepatent covering this use of humio. aclid was

posaible to drill oups for a dozen eggs. He also makes - taken out in 1928 and has now expired.

boagds for mounlt)ing entomologioa‘l.dsg;cixgen; on. 17hﬂhem are | ’

slabs of t bro eat of esired size, - e one i ; : :

we saw wa.:éig}o1 cm. ;m 28 cm. X gmc:m-. - covered v’vith white - : Go PEAT, ADDITTONAL INFORMATION GATHERED BY BIOS TEAMS,

er. They are ideal for pinning insects to and he has . ) - :

Ia)ggp.}:!._e}i ‘ft}g%v to museums in gremen and elsewhere. | Az IR L gzi-zgzgﬁee:;::mg aggrg:ogia:hen’,

‘ 8 of s0il fertility including that of

COMPOUNDED FERTILISERS AND FLOWER POTS ) f | N I
k. Re Jung. 1y , manufacture Nettolin from

Repoit 4 A Beeok inh. R. Jung, Herr Jung mentioned & type of O = 4rs, faverls, uenufacturs Nestol
peat fertiliser marketéd in Germany under the name of HUMINAT, |~ Deats - Lompteting peat with nitrigencus materials an ‘
In this granulated peat (which was measured by volume) was , subgequent addition-of POy, K20, and CaCOz, . _ e
mixed with unspecified chemical fertilisers (obtained from : ) ' : ‘ ' ; * -
- I.G.) in an ordinary scroll mixer, and baled in the usual L =
way. This mixture had a very good market and quite‘a lot- R - ovee-q vy
was exported. Ih a further development of this idea, - .oz soils, Tese i S
" flowerpots were moulded out of this fertiliser.mixture. T i “(a) . i op ) : . -
. 2 € g 8 - R a) Products consisting of peat whicn nas been subjected
APla.nts‘ could be grown very easily in them, only watering P 7 to $reatment or eririchment with other substances: Huminal A
: .geixis dfe%giigd. and, when potting out, the pot is merely - | (1.7 per cent. Ng,. Huminal B (ca. 1-2 per cent. each of . -
ur.ie *the ground. . The moulding appeared from his |- N; Ps0s5, and K30), Nettolin: (ga. 3-4 per cent. each of ditto);

~deseription to be hexagonal instead of ciroular “with enly: it ; . DA
& mmall cavity for the plant in the centre, T - P l . Hum t’ G?'et? (Gaertort). Coa . ‘

B : ' o - (b) Products consisting of peat mixed, with sewage or .
jewage gludge: - Biohum, ‘Almeghumus, Duengehum,. Faedue (Faekal-_.

- . . gwme
o duenger), Fae

T

1ltort, Torffakaldueng_er, Terra onds .
(o) Sewage sludge). ‘ ' . — 7

- Hoechst am Main. -~ -~ . c22/1g(a R R . . L _
'- -+ _(d) Products consisting of animal wastes mixed with peat.

|
. ~C30/1€ - ,
, , ' P P R €31/1788(a) . - '
: ~ Dr. Daimler developed the use of humioc acid.as en ' . !
-~ -emulsifying agent and -emulsion  stabiliser for road emulsions. .
In his originel experiments he extracted it from peat with e
- sodium hydroxide or sodium carbonate solutions, but found: ... . -
. ;?g(;gﬁfyac:%ortl $oo. oostiy and ﬁiltaw‘as superseded by the. .. . .
shat WO places in Germany there are bands of = || & humus action on the soil as  regards their reical, chemical,
%%xg;s;é ggf; lgggg %ﬁi& i.n;—‘iz,ljae1 brown_Ac‘oa1+depesﬂHow;ff——ff§%—md'jfbiologioal effecis. "Th*efc_cﬁigﬁi?‘ﬁn of Eg”éeml., of the - e ‘
e M. ‘i‘t'is-’uségpto eﬁﬁsﬁg ng;tg qiiect_, , -, I producta,togetler with tge:'a‘vaiiability.. of ‘the N, P205, and kg0 -
- bitumen, end  aophalt end 1o used as & road materlels " . . o4 deteraind by means of pot experiments, is ®a'followei- .

Fibumin- (mixture. of fish waste and peat), Gaerhumin. - = . . °
égg Other organic substances) - = A —

. % Nas not yet been demonstrated that “these producte have.

w;/'

Unknown composition) DS

t
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Peat used as a diluens in maldng asbestos rope.
Peat used for making hard building boards.
Peat used for meking brioks and alabs by being nixed
' Foct used for Imriumph® (D-E:ﬁ%“g' e ol tstwork
: ion readily. - ‘ eat used for uRp closets, werke
00§ponitian * Eroport 11?" G.A., Haseke & Co., Bremen-Hemelingen, and Franc
Genth, EKréfeld, Oppumer str. 83/85, "Universal"peat
»O ) Po0 o .. . olosets.
A . Srocdas for Goyine pest, Madruok-erks ol sschinelle
o0 . - . -oa 100 ) an A80XuNg M.D.H., (o) er ? Vvarla.
g&%R §,§ %:3 . i,g gg caJ.l% oa 100 T . Torf-Forschung und -Verwertung Ing. August Tanner,
Alumaghumus 0.9 1.6 0.1 10 76 oo , Minchen 2, Rosental 19, (peat briguettes).
Elka~Duenger 1.8 1.3 0.9 10 . 60 . 20 E BKTL, Abteilung Torfteknik, Berlin.
Fihumin ) B.6 4.8 0.7 - 50 10 ? et B 'Vernuohsa.netalt £ir technische Moorverwertung,
' v Technische Hoohschule, Hammover; Direotor, Pro:tealor
, G. Keppeler.
3 : rioultural t invest ation station Bremen.
Dr.. R. Runkel, Institute. for Wood and Plant Chenietry of the : égrl SOhenck,pgj.as engien aéf-ei und Masohiﬁfab rik,
Forest Researoh Institute and Soils Experimental. Station E Darmetadt 6 m.b.H., Darmstadt, Ienwehr s tr. 565, -
—-——_WM——————— : o %zaz)mf:ﬁturerg of :niohinezy govﬁnning N -
' ' " {a e mechanioc means o pea moss litter
- Because of the. grave shortage of a.nimal feeding-stuffs and > " from the earth in & reasonably fine divided Fform S
““the demsnds on .German foresis in Western Germany, Dr. Bunkel has been 1- (say # inch) eo that it can subaequently be compressed
working on modifying the Bergius process to use ephagmum- peat B into briquettes. "
as a raw materiel for saccharifiocation. Fodder yeast has .- §- .. <. (b) The mechanical means of outting from the earth -
been grown experimentally oh sagcharified light peat abeut 1930 ! " peat blocks of from 9 to-14 inches by 5 inches by P
but the present economic. conditions justify furthex},investigationa ) N A inches.  Peat excavators, elevators and presses.
.and trials at” the yeast-from-saccharified-wood factory. at ' 3 . o Maschinenfabrik und Eisengiesserei Vérm C. Haehne
- Tornedch in Holstein (method Scholler), provided that the . -3 ~ and Sohn G.m.b.H., Iendsbers (Warthe) mn.nufacturer- :
necessary nutrient chemipals, PhOBPh3t99 and nitrogen : e 4 -, . -of peat cutters and presses.
oompounds, can-be obtained. -. . o SRR N " ‘Torfwerk Teufelemoor, Torf-, Torfstrew - und. nmmul, -
o s | Fabrikation, New St. Jlngen (Gber Osterholz- 2 :
A more promis:i_ng metbod is thought. to be’ the direct , S S R Soha.rmbeck), bei Bremen. _ _ .
oultivation of yeaats on acid-washed peat impregnated with . B E -
- Bolutions containing phosphorus, nitrogen and ‘potassium, - . . A SUMMAR! : : _
The acid wash here. removes beeterial mubstances, -but .oes not ._ T . : e
actuslly saocdharify the peat.  .It is #ecommended :that - S B Several facbries in Germany av light~weight thermal
I priority be given to developing this process, as it 13 . insulation glabs from peat economically, "and many firms make .
&r(( quicker and requirea 1ess complioa'bed pla:nt. . S -peat moss litter and granulated peat for agricultural purposes.
A - ; Granulated peat fortified w:lth artii’ioia.l fertilisere are alao
< The following items oonneoted w:!.th the peat industry SRR :rairly widely known. R
. require to be looked into and inoorporated in & gene:cal S O : - ST . -
aummary of the German‘ peat industr.vo R T e In the peat areas preased peat is produoed by Wielandt or
L ; S ey e T co 'Similar machines, but no satisfactory mechines are known for
CLe :Peat uaéd in magneeium produotion. Vot L “eutting 1ight brown peat. . Press peat is wide]y ueed as
o' 24 Peat’ used fOI‘ makins 30‘“1‘79 carbo:n SR R ) ‘and leas oommonly for ges generation or ooking. R

p—— "*"F ,:....-«,,M oo s o

: Res "rch a.nd development work into’ other ‘uses oi’ pea:t 15 being
conducte e r. places, but ma.ny ﬁrm‘ ake little interest in ¥
s L research‘ EE T
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TM‘ report gives infonnation obu]nod Crow Emst
‘Bch.liemmn'n Oelwerke und Export-Cerocin-Fabrik regarding its
T “products and methods’' of preparation: therocof.
OONTROL ms'rs o8 L.
. , o : ’ . ’ ] : These -products wero very varied in type and included
SAMPLES : o R i R i : moast of the known specialised lubricants, anti-corroasion oils,
' . i ) greases and plent spray eils. No aviation lubricants were made.

The information provided 48 in the form of answers to
» ' ) . . . -a sories of questions designed to cover the manufacture and

-~ ==00~ = -- ’ - utilisation of lubrioants and special products of similar

’ ’ ’ co character.

: Fourtean smnples of the Schliemann Gompany' s produots -
are listed at the-end of this reports” they are at present in
the custow of: fhe Fuel Reseamh Station, Greenwich. .

gm_rs_o uF mmnnowrmc .
CW.E. Fa.raghe“ - U. . Petroleum Adm:inistration for Wai
J. c. Allen - s, Petroleum Administration for War.
WeH. Thomas - Brlt:.sh, of Fuel and Power e
J G 1{_3,ther$—~-—8;';tiﬁl’i ?Minist— c

this report were




INTRODUCTION.

. The information Zivon in thin TOport wag obtninﬁl
from Her~ H. Grinowald - Chairmon and Df. H. Schinemann
Chief Technician of the Schliemann companios in the course
of a isit (B.I.0.S. Trip No. 1248) to the Hmnbu.ra area

. during the pariod. Ooto'bor 1st to 31et 1945,

. . The- purpooo ‘of tho- :lnterrcga.tim was to ascertain’
‘what' were the war-time activities of these firms and to obtain
details or the various mmnufactured products. - Ad edditional
cbjoot wnp/to obtain aanpleu of typical products for aubs‘eq_uent
examination. . e

) Apart from the refineries at Grasbiook and i
: Wn.lholmsburg, the Sthliemaan firm ownB Brnst Schliemann Export-
'Cemcin-Fabrik with works at Billbrook -on the‘Elbe and a
factory :ln I{olle.nd undexr the ame of Wi —

I .The Grasbrook and Wilhelmébixrg refineries were -

y extens:.vely damaged by : ai_r-a.tta.ck. ) Thay possessed no’ d:i.still-
y ation plant but were engagzed in the refining and blend:.ng of . -
. lubricat:lng oil end the preparatlon of greases. ' -

During the war, “they - orperated on eod.sting stocks of

residues.from RuSsis and Roumenia and on topped crude frdém Misbu.rg‘ 3

(Wietze and Heide crudes); the products. comprising an ‘extensiye
. range-of- transfomer, burbine, medicifiel -and white “vils, greasea,
“mineral . jelly,« textile  anditutting - oils, horticultural and” -

insecticide oils eto. Réfinlﬁ"v was 'by conventicnal 8018. fnd

) olay proceases.

The. haphthem.c acids used for cer a.in products were )
sepa.ratad during the process:.ng of the Russisn and’ Roumania.n
. residies-and when stocks of the latter had been’ eaha.usted, ]
.- reccurse was made .to Goerman petroleum residues’ which posséss
v ,much lower:vocntent of- naphthenl - Al '1ds and. hance vere muck. les

~ .- The’ ars ‘now. operatir
ity on’ @ped residue “Tromi Mlsburg
btained £ re

4. ANSWERS TO UEBTIONNAIRBS -
unsnormum No. 1

FUELS

Products under this hoading were rlot nuppliod by us,
, nnd we can therefore give no purtihant informaticn.

. UESTIONNAIRE [

LUBRIGANTS

A, Aviation

Those were not made by us.

B. .A?u tomo'tijre .
Questibn 1. To what Speci .catiens—am—lubncmts—for'petrol
’ ‘engines and high spéed. diesel engineés produced,

and what relative. 1m;;orta.nce is ass:Lgned to tha’—i
various propertles? -

Manufacture follows the ""u.ide to. the Buy;l.ng and
Testing of Lubricants" issued by the Verein.
" Deutscher Eisenhuttenleute (Unionof’German Iron-
masters). These oils were not made %o Army -
: spec:.i‘:.catlons, \’belng del:.vered only to trade and .

o B s
Question 2. What are the chief sources. of mntor 0118'? Wha‘t;
. crudes are used, what- ‘refining methods .and to whnt

: extent are synthetz.c oils incorporafrad? -

i In general, ra.ffn.nates from da.ﬁ‘erent souroes‘ were
.mixed and blended. with bright stock. | Formerly, .
Russ:.an and )ﬁ.merican raff:mates were mixed w;Lt}n
'brn_ght stocks of the Same origin. -'Later,’
“oreigh raffinates were replaced by German
the Ha.nnover Tegion-and the’ Viennesa basin

.oxidation tests; ‘or sludge' ’
d.o hey vorrelat '




_Answer.

Quostion 5.

hnswer.

Q‘;:estion B

-—r

Answer.

Question 7.

Que_stién 8.

fnswer.,

" Question 8.

_ fmsw_er;- '

Laboratory osxidation tusta wore only carried
out with Divsol onginoe oils. Tho mothod of
Browm, Boverl & Ca., wus uscd (huating tho oil
at 110°C. for 7 hours in the prosence of
copper plate). If nils testod in this way
showed no sludge formaticn, thoy: gzave no trouble

- during running. The Conradson coking value

alsc, was determined with autemotive oils.

To what oxtent is Voltol used in motor o0ils?
Is it moro comuenly used in motor oile than

aviation cils mnd if so,why? 'That particular

advantages in engine cleanliness, viscosity
index, etc., have becn found W:.th Voltol?

Ve have no ex»erience in thls respect.

. hre detergents- other thnn Voltol used m

- é ;petrol engines?

diesel engines? - -
A . s

' i No'.additives were made by us.. -

_Is trouble experienced with ring-sticking in
diesel a\gines end if a0 what pall:.a.tives are
used? N r

' We, have no' ekpvéi'ience of this .

h’hat type of £ilters are used in mechanically )
- propelled: vehicles?  If chemical “type filters '
are used 13 ‘any ’crouble experlenced with them?

e Now

\Je ha.ve no experlence of fllters. L

What m:.leage is rmally recommended ba*bween

’ sump dram:.ngs?

011 ohang:.ng after‘3—4000 Km. was always :

’ recommended.

Quention 11. )

e genoral experience was, that paraffin-base
and pure naphthene-baso cils tohaved butter
than mixod and asphalt-base r-nn. :

Whnt’ndditivon alro uaod w8 pom- point depressors,
V.1l improvers, anti-oxidonts, wmnutiwoar add’tives,

~ onti-corrosion ndditives and film strength

Question 12.

Question 13

improvers?

Paraflow was used to depress the pour point and
o limited amount of Oppancl was cccasionally
employed as a V.1 improver. 1l other additiVes
were used. -

To, what extent are’ fatby oils used in motor
lubricants? What kind c.' fatty oils are used
and what ad-.antage have they? .

In peace-time & motor oil with 3 per cent castor
oil was made as well as unblended motor oil.

_Its special adventages were :- good pressure
_ behaviour and better spreading qualn.t:.es.

Were any. lubrication" d;fflculties experience

. “with producer gas equipment (both wood and coal -

. types) bottled gas;~or acetylene driven

: vehicles?

‘No informetion is availsble.

That iLbrlcatihg 0il& are specified for use
w:.th marine diesel eq_ulpment" . .

o Good lubr: cat:.ng cﬂ—raffm&tes_were_usuauy

recommended gqs diesel oils. - For ‘ecirculation /-
lubricating, espec:. lly well. refn.ned oils: ‘were
: 'ufactured. .

; a.r ‘used-in ste,é.m jurbme driven
vessalsu?, Lre a.dd.:.‘b:wes of any k:md J.ncorporated
(ant '-corros:.on etc.)v_?: : o




'

Quanstion 4.

P 7.0 7 o

Quesation 3.

! insvier.

D.  Tranamission

Question 1.

Question 2..

. "We d.ld not use’ voltol:.sed 01ls m th.e manufactureww

»

To what spocific.tions are stom-tube grenno,{
mamufactured and vhat comreunding agunts ars

omployod?. e N

"Stam-tube groases were not rianufactired. —as-

What were thu uses of aquecus emulsions of oil;
was ‘on addition of montan wax employed?

hqueous emilsions wore not supplied.
rd

fhat lubricents are recomm:ided and speoified for
‘tank gear boxes and car and truck gear boxes of

. normal and oynchromcgh types?

No gear oils or ‘greases werec supplied for use in.
tanks. ' High pressure gear oils and greases wvere
aupplled i‘or normal asutomotive gear Ze

To what extent are Voltollsed oxls and compounded
oils used for tank gear boxes? ~What compcimding
aaems 81 a_emploved i )

of gear lubricants. For compomldlng gear oils
having a viscosity.of 20-30 Engler at 50°C., .
about 10 per cent.of blown. rape oil. was” addea.,

= In peace.time a limited amount of- high ‘pressure

o Question .3.

- gear oil was made, w1th about 2-5

lead cleart:en S

" Normal’ sem-L-.,olld greaserrwere mégufactured be.sed

on_the ebove oils with the addition of about 10
per cent of sodlum 'ballow soap.

:To™ wha ent are add:.‘b:.ves ot the nltrogen type, [

chlor:me type etc., used in o:.ls for gear'boxes?

what proportlon are’ stralght tooth spj_ral be>

3 hypo:Ld and. worm gears used in . rear\aﬂes ‘and wh

. with the-sddition of 16ad oloate. Tho bulk of the

Quoation 5.

Janswer.

Question 6

) L d
ANBWer.,

Question 7.

goar oils suppliod l-y us tq, Gorman markot wore

What udditivu are unod in oxtrecze prossurc oua?

Only 2ead soaps were added to extreme pressure
oils. .

To what ‘cxtent are compounded oils (t‘atty oil -
compounded) used for mmar axlo lubricution? T

."‘t timea onmpou.nded olls with & 1imitea nddit:.on
f blown' rape o0il and train oil were ordered.

What types of oil seals are used?

Vhat temperature extremes are -encountered in the
.‘d:l.fferent types of axle? . p

. No mforma.’cicm a.vallable.

'To what extent are pure mineral oils used for 't:him -

. 'purpose'b - What speciifications apply with

noe to V.I, pour point, etc.?
'they:‘madesw MWefining

nachinery was exposed to cold weather, low pour .

. poin'!; prodn‘ ts. similar to s transformer o:L'l. were

X fo. ha.d spec,..al‘ Bpeclficatlons includd.ng :
pour point (=50°), viscosity (3°E. max. at 20°C.)
“and; the  swelling of Bun Thes Tteats were.

in 4




Jnavor.

Quo;tio:n 3.
ingwor.
Question
Answor.

Questi'cn‘ Se

dyem

iNSWer.

Q{ms tion ‘

lnawer.
’ )

 Question 7.

e

inswer.’

__hydraulic oils?
" *'We did not make non-inflammable hydrauli.o oils -

Castor,oil ‘and amyl alcohol products woro
commordially available as hydraulioc buffer oil.,
.Vo_oursolves did not menufacture such produocts.

¥hat aolvcntu such as diacotone ulcohol, mothyl
carbinol, etc. are used?-

o know only of the uso of un\yl nloohol as an
ndditive.

To what extent ord water and glycerol usod in
hydraulic fluids?

v

Ve did not moke glycerine water mixtures. Ve
have no information on the percentuges used in .
practice. .

Vhat work-has be=n done on non—inflamnable

but emulsions of water soluble oils were often
_used for hydraulic.presses. . Such emilsions,

contaim.ng 5 per oent of" o:.l, are non-inflamnable. :

What oils se&ls are used and has any trouble been S

experienced as a ‘result of :Lnteraotion 'betweun
seals and-fluids? - : N

No information.

To what extent a.re cbmpounded m.meral oils uaed oo

Ve dn.d not recommend fatte& mineral oils fo.

- Question 1. .

B

"G Industrsm

What ,typos of oil are used in stoem turbine .
lubrication? JLre any troublos experienced with
oorrosion, emlsifiocation and if 80, how are, thoy
combatted? 1that additives are used, if any? .
What. .18 the nverogo life of a stonm turbino oil?
pocin:l,ly propu.red raffinates wero used for stou;
turbine lubrioation, corresponding to the
speoificationd in the "Richtlinien". Individual
firms such as Brown, Boveri and .A.E~G: had their
own. particular specifications. 0il1 dedomposition,
corroaion end emulsion formatim ‘were elways found
origina.te in poor working conditions or
.impropar treatment. of the oils and could be )
remedied by removing the local sources of trouble. .
No special additives were used: ~ The avera.ge 1life-

- of turbine'oils was ‘about 40,000 hours. - In plants

where \8pecial care was exercised, the running time.’

‘was up to 80; 000 houra. . The best results vfare

» given by raffinates of Russian origin

24 _Wha.t typea of 6ila are used for trensformers? -
- What eleotrical ‘tests, if any, are carried out?

‘Are e.m} a:dd:l.tives emp‘J:oyed.?
Raffme.tea from anti-cold sp:l.ndle oil diatillates'

- were produced for transfoimer oils, corresponding -

-—%0- the%pecifica.tlons of the "Verbemnd Deutssher-

Elsotrotechniker” and the "ﬂirtacha.ftsgrgppe

4mektrizitatsversorgtmg" . 0ils for export:were "

epared. acoording to the B. E.C..Speozf‘ications

Switzerland), the M:.ch:l.e Test (Englana), the ASEA SR
-test (Swedan - s

etc. :

: »','The.« only, electrica.l test made’ waa Lop break down

voltage. ' No ASpec al a.dditives were used..

extent are nuneral, non-min -"compounde :
a aqueous emulsions used in’ qxenching? '
8 are pref ed for #mal




'_Ques,tion 4.

- inswer.

Question 5.

inswer.:

" 'Question 6.

" Por "polished surfaco” tompering (m.nukMrten) .
solooted raft:lnntou woro ucod, whioh formed no .

- Mineral oil mrfinatee with viacositiaes of :
2-4°E./850°C. were recommended for small objeots.
To meet certain requiremonts, the grade of purity _
chosen wos 'chnt -of transformer and turbine oile.

" Por dea.ling with Targe components, machine oil .
raffinates with a Viaoosﬁy of 8.5°E./50°C. were
employed. X PR
What Wpee of cutting oile are used? To what .
extent are sulphurised and compounded oils used?
Are corrosion inhibitors added. and if eo, what
are they?

Spi.ndle oil da.stillate with 1-32 per cent of a.dded sul-.

phur was preferred for use as cutting oil. Far hard
and tough steels, making a particularly big dema.nd
on " the tool, such sulphurized oils. were- given. =n

-.-addition ‘of up to 5 per cent fatty oil.” - No anti- :

corrosive medi.a were added.

What types of sl 'hing oils are used? - What
additives are. employed to give antl-oorroeian

b properties? :
‘Flotatlcn oils were not manuf

vFrom what eources Care’ 'bextlle oils mfmed‘? What
resea.rch has been  done on careogenic:.ty? :

: Textile o:.ls were formerly prepared ma:r.uly from
‘Russian. oils and le.ter, during the Wa.r, fromwG-erman ‘

raw; ma.'!;er:.al

-Question.

" Question _9.

l-j. | Groases

Que_atiou 1.

. Questi.ou. 2.

" lnswer.

\Ihat is the compesition of conpomdnﬁighe
machino ona? . o

-,on:,light, . fatted,. machine -0ils we-belisve neats=—
roog ©0il and olein wore orployed as' additives.

P
.-

To what oxtent are barium, lithium and aluminium
goap 3reusee used?

Barium and lithium soap greases were not produced. '
Special aluminium- soap zrgases vere made” before
the war for ball tearings. .

VWthat fats are usecl for grea,ses and what subst:.tutoe
have been employed? : » -

Teohnica.l fatty‘"é.c:.ds, such as those from train
oil—-and -tallow were used in the-manufacture of
machine greases. Synthetic_ final distillade__

' fatty acids were used as substitutes ﬂuring the « ~

wax .

To what extent are waxes, espec:.a.lly montan wax

used in- grease manufacture?

‘Crude monta.n wax_was used £or ma.ldng ord:lne.ry oup

| . greases:which were not put to any severe tost.: -

Refmed montan Wax was used for"ho‘b-nec-kf‘ greaees. B

‘What types of greases B.re used for hlgh temperature
appllcations R _ 5 :




.

I. Genoeral”

ax

Quostion 1. To wh&t oxtent are. aqueouu omulsions unod “in

.. _induatrial lubricatioa? . A

2. tflas this type of lubricant ever been employed in
engines of: a.ny type?

3« ".By vihat processes in Voltol mado?

.

Lnower. . No infonnntion is nvnilable. Volfol was mada 'by
: the Shall Campany, Rhenm:ia-Osang. ) .

Um"rmm;m Nd. 3 .
SPECL.L FRODUCTS " '
-(Lb‘. Bitumens -

No information.

-

‘B. Ex‘tr}mta» and Polymers - -

No informat:.on.

Ce Wa.xes I ‘.

_Questlon 1.. ‘1'0 wha.t uses are.waxes produced f'rom petrolaum :

“brown ‘coal-¢ils and Fischer-Propsch'processes:

dwhaﬁuﬁqﬂu propartzes are’ .

be:slg—apphed—an
dema.nded ‘by t;he user?

_Ans_wer. : Synthetic wax.- ﬁ'om the’ Fn.scher-Tropsch process T
; . was used.as an additive in vaseline manufacture. =~
~.Otherwise such ‘Waxes were not used by us. ol

b S5

-~ .

.

(a) Slack waxes such as potrolatum and parorﬂ.n
waxos from 8clvent dewaxing plants of mineral
0i1 works. -

= {b) Wax rosidues (Rohmha) from pipe lines -end -

" o0il tank bottoms of German and toreigx
.petroleum installations.—.. .
" (c) Natural earth waxes: (ozocerites).from Po Pola.nd,
Roumania and Rusain.

' The rofining procesa for wa,xea is as follows :-

Fram 15 to.50 per cent of m].‘l.ers earth-is-added to -

wax heated to 120-130° centigrads. ~‘The type of
“fullers earth nsed is the "Tonsil" brand of the
slachémie A.G. Munich, Bavaria. When the fullers
earth is added the témperature is brought to 170°
centigrddé with continual stirringof the mass,
which is finally filtered by pressing. = The
bleaching loss is equal to the quantity of ﬁ:llera‘
earth used-and varies accordingly.

'. The wax absorbed by the fullers earth is extraoﬁed
_by.solvents and the extracted wax must agadin be'

bleached in tho Same way as the crude wex. .
The , colour of the “bleached waxes is between amber

e and. 1ight yellom

. " Refined waxes of- 113hter ‘colour can be o'b’cained —
y_’by 'bleaohmg with aluminium chlorife whioh takes - .’

in.a. oontainer with en outlet at the bottom.

te. 170—]80°centigrada and. -

" stirring is continued for 4 hours. = Tars sepa.rate S
o a.nd settle down within 1-2 hours and are drained : :

CLoff” through ‘the outlet. ~ These tar residues are_.

... of nd further use. ..The wax thus treated is 'bleaohed |
cordm ‘anp ther vessel with 10 "to 20 per cent of. fullera,

a:cth in. the s ame’ Wey - as’ alread,y descri‘bea. o




be driven off. - lemisoooled.dwnto .
7D°ocnﬁ3rndauulabout 10, to 15 per oemnt of
‘fullers earth is tddodwithwirrmgmdtho

- pass is-filtered at-130%cmtigrads - by- pressing. -

The wax remaining in the fullers earth is°
. extracted. by Solvents.and the.sxtrsot.is ugdn
‘bleached by fullers eo.rth. .

‘Naturak orude ozocerite. and "RBhranwnoha' (wax
fram oil pipes and from oil tank bottoms) are

. refined by sulphuric aoid as desoribed ebove.

L. Yields. . '

‘They are, howsver, not troa.ted. v.{th alum:lnim
chloride. .

-

!5 Bleaching withmll earthgivea netjielda

;-
. Question A;.

Montan wax was. used with good'remllts in the& S
“ranufacture of oup' .greases and emiisdfying greases. .

of about 92 periac of bleached material.
(2) Refining with aluminium chlorids gives =~ -
‘ yields 'be'bween 70 end 78 per oent of ref:l.ned
T wWaXe R -
(3) Refining with sulphurlo aoid gives yields :
| of 48 to 92 per cent dspend:l.ng on' the na.b.me

of the crudewax |

What resuﬁ:s have been pbtained with the’ use f
montan -wax and synthetid 8 atitutes :tn grease

"It was also used in combinaticn with: synthﬂtio :
'final distillate fa.‘bty acid& for making oup .

Queétioh' _5i o

What werk has 'beeg dme on mi‘
(Staufferfette) wa.ma? .

. 'Anéwér; ‘

Queyuon 2.

What oorrosion preventativea of the petmlnt\n
type for brush or_swsb application, of thd
transparent hard &rying typo and of the pormanent

..aluminium paint typo aro used? _ Axe any special

Answer.

\

Question 3

Answer.

T Question 4.

Answer. .

. Question 5.

' Question 1.
- oil specifications are:laid downj what: are the -

o best sources for oils of th:.s type?

T

" Now

additivos used? What aolvanta ‘are owployod?

"Potmlatmna with drop points of adbout 50°c. Woro
used as anti-rust groases without any additives.
Solvents viere not added. .

Are "ﬂy-away" corrosion preventative oils used,
and what 1is their ocomposition? ~

No information.

Have a.r{ sPecml compounds been pro duoecl. to combat
cold corrssion m stored engines?

Proteotive oils; » based on naphthene sulphonio
soeps in mineral oil distillate, aolubla in water,
" were used for this purpose.

Ave any corrosion preventative ad.dit:wes manufactured
for addition-to turbine oils, transformer oils, etc.? -

E.. Ga.’ble 0ils "

o what extent ere O:Ll—fllled cables used? Wnat

We imow th&t hollow, O:Ll-fllled ‘cables were used.
as well as solid cables: . Low viscosity, Russian

' 'based, transformer oils were preferred for this.

, Question 2.’

4

5Are any blenda.ng agents or add.ltlve'_ en@loyed
(e.g. res:l_ns)? - S




Quention 4. What methods of- tost n§o usod to detormine the
d.i-oleotrio strongth auch o0ilas?

Answeor. ‘Blectrical tests wore used for ascertaining the .. . ...
broak-down voltagze and tho voltnge loss -
(vorlustidinkel). -

F. ., Coolants and Da-Icing I-"luidn

Question 1. Whnt coolants, dre used in automotive engines, both

S for‘normal . cperation and low temperature. and in. ...
“aviation engines? - Are corrosion inhibitors added?
Are soluble oil emulsicns ever employed?

.

Anower, Anti-corrosion cils were. added to the usual coolants.
The former were water soluble eils of boring oil
type, based on naphthene sulphonio soap.

" Question 2. 'What fluids or c.onq:ounds have beeri developed. for -
de-icing of aircraft and what additives -are used? -

' For what purposes are ln.th:mm;and potassium eoaps -
added to these compounds?: -

, dnsver., No informatien. .. -

A G Miscellaneous

. Question 1.' Have detergents oi‘ the ester salts type been aeveloped' R
and. how are they ma.de? : o , S

Answer- o <No informa*l::.on.x '

Question 2. 'What developments ha.ve been made in products used B
; - for pest control? R o .

. .An'swer.V- A medium for w:mter spraying was. prepared on & spindle
© . oil distillate basis; with additives. -Anocluding nephthene

e sulphom.c ‘acid soa.p. I:ts oompos:.tionw as follows -

Sp:.ndle odl, distillate* v:.ecosity
c:ciroa.. 2°E., af ,

) mnusm LUBRICANTS
A Turbine 0ils.

It was used in-the- apr.lna, before oponing of the .
,budn, in 5-8 per cent emulsion. ]

In peace time an emulsifying summer sproay md.i.um

=~was-propared; based-on-oleic-acid-soap dissolved in—— -

whito cil. This medium was used for combating the
cochintal ineeot on oitrus fruits and also for
‘control, ° It was uaod. in 1-2 per ocent

‘
. e

QUESTIONNATRE -NOw—4-———~~~ -

~

Ques*bion 1. (a.) What type of bil has been used for this purpose
and from what raw maten&ls? . ’

(b) What changes have been made in this type of
o product during the war and for what reason? -

(c) What inhibitors and/or additives have beer
" used in-these 0ils? - -

- (@) What t rwubles. have been expenenced in their use?.

" (e) What length:of service has.been common without
. 0il change and what limits in deterioration mare .
allowed before an, 011 oha.nge is. oonsidered necesea.ry?

(f) What spemf:.catlo 303 for these oils?

-(a) G‘od quality lz.ght raffmates were, used as -
: burbine oils. " The raw materials were preferably
’. of Russien and Amer:.can or:.gin but: 1ater came i
Ffrom German sources. U

'w('b) Throughout th)e war' the seme’ 0115 as’ in peace time .
. were used. Ki‘ter a certan.n t:.me, raffinates of

Geman origin were employed and. towa.rds the ‘énd of
the' w £4in ‘




Stoom Cylindor Ov'“ 18 e ' b o L ’ (d) Wore those matorials. nnunory 3r could thoy
.. No_information. . _ e e e bave boen improved? |
e 9_& 118 or Gré ' - ST 7 D : . (0) Yore sulphur pholph)roua nnd ohlorjno additiveu
Axle 8_or Greancs. B . A . ) . | B used in thoat’s produotn o well ns fatly oils?

Yo information: - B ' ‘ S o " " (£) Have substitutes been e{ﬂployod for fatty :l{a?
Radlway Dicsel Oi.ls ' S S SR § - B ,(g)’ﬂm any troubles encountored in thoir use?

Queatmn. (a) What oils and t‘uola havo 'boen usod tor this
- ,,_(a) ‘The peace time products were pure apindle oil

S ' puzposo?’ o
md? : 3 ' "and spindle oil containing rape oil (25%) and
(b) To what spocifications wore they manufac 1 o raps otl (). D the o oatbing

(c) What clmgom quality have ocourred during - - P N ) . oil was only used in special casos. About 90
-+ . the war? R : _ ‘ < per cent of metal working was done using boring
() What troubles wore experianced in their use? _ - : - oil egn;::;:ing ‘r;:'u:uft;:g 32111% gfpﬁ;ﬁr was
(e) Have ndditives been used in: these products; : o o ‘ "For working with hard, toughened steels this
such as ignition promoters in the fuel and. T : —___—-——_—aulphurized prod.uct was fatted with 3 per eent-of —
detergents in the-0il? - - - DR » o rape oil.
(f) What operating times were comion between oil S o - For very delicate tools such as broaches
drainage poriods? . Were these mﬂuenced by R B “(scraping cu‘bters) fatting extendad up to 25
s, the quala.ty of"bhe products?“ T N L - per.centi
LR : o it a N e L m - Per non—ferrous .metals, cutting oils were not -
(a) Hif.}e’lﬁgiﬁfiﬁf. oA s BB, : : T s , - . e .- used es far as we know. Aqueous boring oil
we P T T o C o : -emylsions were quite satisfactory in such cases. ™

(b) A ooraing -LVOIy. Fpogii loat B oK ) R " (b) Cutting oils wdre divided into categories .
: : S B ' _numbered 0-5. ' Category O included the water
soluble- ‘0ils Which were made -.v:.thout t any fatting.

. ‘,Oategozy (Bearbeitungsgruppe) Bl cons:.sted of :
.. pure m:.neral oils’ w:.thout ad.da.-t:wes. i

- Categorles Bz o B5. 'included the cutting o:.ls, w
: ; reas:.ng fatty 011 content. .

-,Tha shortage of fats led to the increasing’ vse of. .
. 'sulphurized’ cutting o:Lls w:t.thout a.dd:.t:l.on ‘of T
.':fatty oils =l . . s

tion ’noth to reple.ce and %o .. ,‘ )
V- Phospho‘rous and chlorine:




D. S8oluble 0Oils. °

Quouucgl;_._. .'

(u) 8how, vrith t‘omulao, tkwrclumdun indo_in l)iuau’
produots ‘diring the war.

(v) Were thoy used to a greater extont than pro-dwm
as o muum of oconmqy?

(o) Did the shortago of potroleum Sulphonates grentl;
affoct the properties of these prpduots?

() what troubles were exporiencad in their use?

(o) Wers these pivducte usic Lo . o vata
specificationa? Give d.etuila oi‘ 'Che-ae

(t) ¥hat additives were usod to impart mstanding
qualitiea, such as k.p., ann«:ust, anti-foamicg

arations thoy were ueed an and 1oV

(a) On the whole our solx.ble 0oils were made to the smme
formulae as pre-war, namely on & nsphthene
i aulphonic acid sozp basi 1ich_was available in
“‘our own 'works as a by-product.of white oil - .-
“refining.: At timed we used small’ ‘quantitjes of
the I.G. product "H8", but only smdll deliverios
:ln experimmtal quantities were made. . ‘

“(b)’ Soluble pils were used during the war to & ‘greatet

- extent in the’ replacement of pure Outtmg oils ‘
than in peace time. A

(c) The small amownt of naphthens sulphonio acids’
- a.van.lablq wus ‘made good by using the produvt "Ho "
. 'Hewever, as we ouraelves ‘produced naphthens
- sulphonic acid. soa;a we did not suffer i‘rom zmy
sca.rcity. . :

: .V(Q) No. difficultiea az-e lmown to n

To inoresse the E.P. quality of solublé oils,

tal use was mads_of.a-product-based-on— e

axporimen:
. sulphuriged (K) spindto oil. -

(2) Soluble oils were uséd for metal working
oparntions such as boring, milling, turbing,
som—outtd.ng and planing.

The soluble oil was compoaed. roua,my as follows t-

Naphthene sulphonio acid " 15 per cent by vol.-
Spindle oil : 76 . " -

Caustic soda lys 40° Be g -n
Spirit 4
Watexr - . . 3

It was used for- the followmg purposes ;-

1. 45 a soluble .outting oil.

2. As a boring oil.

3+ As a genercl rust pu:evmtative.

4- .AB &nﬁ-rus‘b Oil-

5. As hydraulio oil.

6.8 a cooling system a.nti-oorrosion medium,

7. As a base for & winter. spraying med.ium for
- fruit trees. -

8. Textile oils for wool (shoday)

“For .all the. produocts named, the ajaove oompoaitim )

 was maintained with only slight deviations. ~ Specially good -
.lots which gave stable emulmbns, were u,sed as anti-con‘osion
oils, L

The raw materlal was the na.phthene sulphonio aoid

‘ soap éccun'ing 'in the refinmg of. white ¢il. - This was freed
-from water and salts either. by dissolving in mineral oil and .
'prolanged heating. or by decomposing the soap by means of - .. -

sulphonic acid a.nd us:.ng the naphthene snlphom.c a.cid prodxiéed o

i in manufacture.

S . The. ‘best sulphon:.c ac:.ds were. g:.ven ‘by Russian dittil-

‘-late ‘“Later Roumanian and ‘German ‘sulphonic: acids. or sulphonio R

<soe.ps. ere 4180 used but these. were not go. good; in suoh cases
'bent had iox




" .L’lm
Quontion. (a)-What produots woro used fér this purpose fon
; tho-difforent- typoa%fﬂre‘rm—mm

(b) What were the spacifications? -
(¢) What changes were made during tho wnr?
() What troublus were encountered in their use?

(e) What additives were used.in these products to
impart special propertios?

£tnswor. - (a) In peace time large amounts of pure rape oil
- ..+ . were-used for-wire. d.rawing.

(b) Tho specifications are not available.

(c) During the war, products consisting of spindle
0il with 25 per cert rape oil were used as
substitute for.:ape oil itself. Such products
were satisfactory 'even in ‘the more difficult
working prooesses. ° Later, the amount of rape
0il was 1owered. to 3 per cent.

-When using such weakly fatted oils, consumers
. complained of h:.gh wear on the drmwing holes
and diamonds. -

(e) To some extent drawmg o:.ls were sulphu.r:.zed .

a in order to"ngTe“E.P. properties. ]

F. Rollm oils. ' S
‘ ‘ No mfoma.t:.on.

, . e,
G Wo

. QueStion. . (a) What were the types of product used andrthei
: - . 'mode of e.pplicatlon? s S .

(b) To what _Specific

&
T4

(n) Puro minoral oil raffinatos with viscosity
..about 2-6°E. woxe. usod in simple or coolod .
cantainors for quuenching the glowing motal s

components, -

(v) We had no spocial apocu‘icntiona. chmvor, ‘
high quality raffinatos wero generally used, °
~where it was a matter of "polished" quenching
oils (Blankhirteole). For small components

© the viscosity used was about 3°E./50°C. For
heavy parts, a machine oil raffinate, viscosity
645°E./50°C.- was used.

(c) There was little change during the war.

(@) Mo such difficulties are known to us.

(e) No™special additives were used in-our quenching
oils. . =

() With sma1l pa.rts,low viscosity oils were used
- and with large ‘parts, higher viscosity oils.

(a) What products were used for this purposa? '
" (b) To what specifications- were.they made? - o

(c) What changes have been ma.da in their compos:.tlon
- end the reasou? :

(d.) Was any trouble encountered :Ln the use of
. substl'bute materials? .

(e) Were any. add:.t:.ves used to 1mpa.rt spaoie.l
a propert:.es? .

: .'No.i.nf'ormatioz;._' v

¥ 2 atlon for each type °_f_
rna:bern.al? N '

('b) Wh:.ch of these »were peculiar to your omp




.(t) What troublou hnve bcen oxporimooa in ‘heir
use?”’ .

v—(g) Yhat .special materials wore nddcd to' g:lvo ’ _

.. incrensvd. o!‘t’ecti.veneu?» -

Two main types of rust preventatives were used
in- the metal working industry: 8oludble anti-
corrosion oil based .on _naphthene aulphcmio agid
sodp and anti-corrosion grease.based on . -
.potrolatum without special ad.d.i.tivee.

The use of such_opils was not widespread in~——-
oivil industry. The Luftwaffe, however, pre-
‘soribed the addition of ¥ .per cent of enti--
corrosion oil to the coolant.” The commen ~
trade producis were soluble oils based on
naphthene sulphonic acid soaps with spindle
cil raffinate.
(b) We aid not prepare special’ products. * The
. products already ment:.oned were :Ln common
‘commercial use. .. PR N

(c) The soluble oils of -the na.phthene eulpho
acid eoap type were made.like boring oils. -
- The greases consisted of petrola‘hm with a
) melting point of a‘bout 6.

' The. Luftwaf fe speclfn. ans "laid dovm tha.t

. ¥he protective oil must give a cloudy solutien -

. .in glyool water mixtures.  Further, the . ,
- product hed- to have a cold test of~—10°c. K On

-melting, the. produot -had. et:.ll 0 have good. S .

. -80lubility after one hour. Adequate anti-
;. .rust properties; were also demanded. ~Testing:
.was" ca.rr:.ed out_ in: the Luftwaffe 1aboratori'

- *--'“’—vsuoh"oilt’l mne" mods ﬁy us, " -

‘Le Textile 0ils. !

Wool and Cloth Oils -

'Q(xeatien. " (a) What producte were used for. thiu purpose,

‘gving. their compoaition?
", (v) What “Bpecifications e:d.&f‘ed for this type of
ptoduct? . ‘
. m('c) What chéanges have 'been made during the war *
and for what reason? :
(a) ng_wee the: shortage of fatty oils a'vercom_e?A .
'(e) What troubles have been experienced in their use%

(£)'What additives have been employed to imprcve
~ scouring, etc. or to impart. speo:.al propertiea?

: R:Lppi.ng-and mill: 0118 (Reiss-u-SchmeuSle)

. -'For these purposes Wwe supplied solu'ble oils in the
" . first year of the wer. It was then decided by - o
. the "Reichstelle. filr Industrielle Fettbewirfhaohpfhmg“ :
that only- ‘the oil "Rotton" and & :

could. be- used =
' develo&nposl 20n nSe _m&cwn;to_us. '\ L

Ww_

: .Queetien. (a) What products ha.ve been used for theae purposes?

. (‘b) To what speclfi‘ at:.one were ﬁhey manufactured?

C been made in”their composition
aml for ‘what maecn? L

ere mcomtered?




.

() It was-forbidien to uso tattod oils for t.hie
purposo during the war, Puro minorn.l oil
- raffinatos wore suppliod. -

( d) In consoquance moro difficulty was oxporioncod
in washing-out:— }{owcvor re onlymmnor -complainte
were recoived. ﬂ .

v ..

Loé.ther 0ilsa

Queation. (a) ihat products have been-used ‘for thia® purpose? ~

N..

:- Cable. 0118

(v) To what specification were they manufactured?

(c) What changes have been made in their compositicn
: during war and for wha.t ‘reason?

() Did the use of substitute materisls result in a
decrease.in gquality in the finisned leather? '

- (@) To what extent were synthetic wetting agents
" used (indicate their type)? S

(£) What troubles were experiencea. in their use?
(g) What a.dd:.t:.ons ‘were made? ‘ '{,

: «,Before the war we. supplled Turkey red 011, darived .
' from sulphurized castor oii, for the leather - o
~ industry.. When castor oil was no.longer dmported
.- this produst -coukd-not: be manufactured—st*
we have no: further experlence in th:Ls line. g

Question. ; (a) What type of’ olls were used f‘or th the llght-’-,
Rl and heavy types of oa’ble oil? ;

('b) To wha.t SPeclf:.cationq Wwere they mamﬁactur

(c) What changes in compos
rmg the war

(b) The oils weru derived rrom Russian spindle oi)
dstillate rofined with 1¢-2 ver cont sulphurijce
acid. — They were praduced tc the specification
of the "Verein deutscher Llektrotechniker".

(c) 0On the whelo, priduction wad not altered siuring-
the war: ° When no morg wussisn »i1s were
‘available, Geruan spindle oil dxstillatw also
‘aoid-refined, wers substituted.

“-(d) Any difficultios are unknown to us,

(e) Mo additives were usod.

(£) No additives were uhad.

Muine Qils

(A) 'ﬂh;at praducts vicle asud Loy this purp. Suf
(b) To,what speciricsticns ‘2 they preduced?

(‘o) “fere ‘Voltol pr oducts used iu these olls?
+ (&) What changes have been inade in their compos:. ion . .

. ~during the war end for what-reason?. . -« v
(e) what. dlfflcultles We.(‘e e:q:e,.rlenced in therr use"

: (f) Vere any additiogs’ nmdz.—._to impart special

propert:.es?

I_n the manuf&ctuxu iF 5u~ue\11ed "shlps' machme
o oils"™(SeH ‘ffsmaschinenéle), méchine oil raffinates
.1 of the desired viscosity were usually- blenc‘ted
' . with _about 3. per cent of blown rape oil.

'Such 0ils were supoos L to 1ve only a moderate
: emu151on when 1ubbed withw ater e

'o't uoed Ly u‘sr :

"iDurJ.ng the ‘war we ellvc.réd a small amount of .
" with 1 per-cent of Emulph




(V) To"what specifications wero they produced?

(c) #hat changos in compositicn have hoen necessary
; during the wor-end for_whgt reason? .

(a) what troul;lunhivobcm ‘experionoed in their use? . -

(o) iihat additions havo been used to overcome. . -
8ludging- and/or corrosion? e

Answar. ‘(a) Machine oil for COy and N plant was supplied — -

o to specificaticn (Riohtlinlen). , Light white
o==ils, earlier cn from Russian soirces and later
from Rumanian, was produced for S0z and Freon.

,(b) Products for NH3 and GOz machines were to the
requirements of the "Richtlinien". Those for
S02 machines and chlorinated hydrocarbons were
tried out by the consumer firms and on their
-approval, the oils.were delivered to that part-
icular ‘formula. ) 7 ' _ '
(c) When Russian sources were no longer open, -
Rumanian 0ils-were used. :
-\ (d). No diffioulties are kmown. to us. Lo
. (&) No_ special additives were used.- The greatest °
»  stress was laid on the absolute. dryness of such
roducts however. . -, IR

—

.L'Q-'- ‘Insuiatin Qils

Question. ‘(a.)~Wv1'1at‘};7_roquct,s (and from. what souifoe_s) Wwers Tisad
: w . for-this application? cn R ‘
- (b)) To \yhat'.Sp_éci"f"iéé;tié;fsﬂ Uwgr‘e‘_: they produced?

. (c) What chinges in composi tion have been necessary s

R Specialities.

o

(o) Russien o1l was no longer availablo, so that
Rumanian and Gormen Sources were drawn on.

-

"(d) ‘Nene are Jatown ‘to us. .- .

(o) No special additives wore used.

() THIR 4R ot v by B

heard that the AEG and Siemens, Berlin,
carried out such experimants. . .

~

Questicn. ({l)‘ Have any oils “been 'd&vélopéd for high temporature

outlined in.the above question. ,
(b) Desoribe the uses of wire rope lubricants, their
. composition etec. ~ Have refinery extracts found

application in this field? - St

lubrication? If so, desoribe them fully as \

{©) What oils have been used as mgid lubricents?.-

Desoribe their use, composition, etc., as -out-
lined ebove., — ‘ S .

() What products have bean used as air tool

-lubricants? . Describé their use and changes in

R composition as-outlined in' the ebove questio_n.‘
(e) What type of products have ‘been used as general

machinery oils-and black. cils? - Describe their -
use, oomposition, etc.. To what extent have

oils been replaced by emulsions _ ha r
case and to what extent have solvent extracts =
“been used’in the latter?. - - - .. o

.(b)“W‘ev'aﬁid'hPiﬁ':mﬂlﬁe wire rope -greases. Ve know ' .

~that ‘pure petrol tums were in‘use for such -
purposes.. R L :




N o i . ' ; A
* (1) Ball andmoller boaring gremses, for hizh . e e [ " No. S, Speolal Produots - bupp cbm tary
ond 1ow spoed, high'and low tomperature ) ' ‘ : . " Information). o
and for heavily loadod applications. , . : : :
, (u; Genoral lubrication groasos. e o BERARCH AND' DEVELODMENT..
(344) Bleck groasos for stesl milis; paper B R
: - maohinery crushera otc. o
. o (1v) Greases or eils for open joars.
s nime- (V) GTO080S for Marine applications.
(vi) Any other typos of grenses.
(v:l.i Extreme pressure greasas. ] ‘ o ' NG
(b) With each of the above give the relevant . S Wo did not carry eut fundsmental solentifios-~v
spooification. o L ) . raseaxrch. Our la’borato;'y work restricted iteulr
N S L ‘ . " 18 - : ' to teating the sul$adili¥y ¢f the availsdle raw
(e) What ohangos have been mado in composition during v . materials and omtrolling the wniformity snd
- .~the §ar.dnd for what reasen? ) o ; quality of deliveries. |

(@) What troubles have been expericnced in the-rr"u:se?" - ' . ‘ S 6" OONTROL ) . .
(e) What additions have been made for special purposes’ B * QONTROL YBSTS. oL

Queation.,. For Items 1-1B inclusive indicatu euy ressarch oe.

¢ e - dovelopment-work-which- hus-been oarried «out,’
partioulorly of a more -ﬁmdmtal‘nnturo to
eluoidate mropertiss, eto; - ' .-

e . ] " Que.ution.‘ For Items 1-18 inclusivs give the o'éntrol ﬁeaté :
(a) v (1) For bell bearing greasss we _delivere@ aly . . R - . . carried out to ‘ensure.uniformi ty of mmufacture.
& product based on spindle oil distillate : ’ . ' Where these ars of a special nature, give full
with 13 per cent sodium soap from a .. ] S . : details. -~ . - ) .
synthetic fatty acid. The drop point was L SRR ' et L ,
about 110°.  No grease.for heavily loaded o : ’ Answer. - " The control ‘teats a - P

o : st : . _ A . . . , 08 .nsed by us ars-all desoribed

bearings was delivered by us during the wars - o o T pa in the books dstailed below#,  Further, -~

LN ~

1i) -As a geneéral chossis grease, Suitable for- - - 7 S - PRI _spécifications Prom the Germen Navy and Aip Foroe
: - C I R . . were -used.- All:our data in this comneotion were

- most lubricating purposes, a product was
Prepared consisting of spindle oil distil- "
" late with 5 per cent crude montan wax and 7 . _
-per cent synthetic final distillate fatty. : -3 L Ll . o s
acid - © R - . : ¥ _ o
Or paper- macki: es;-We-supplied-block greasss . — ’ .- Schmlerstoffen” {Guids_tothe Buing &n
.. based on spindle _ogl,. with 5 per cent resin : SR B : e - . Testing of Lu‘ar_'iqenfs)\B%n*B&ﬁ. 1939 ~
and 10-per cent fatty acid (saponified with - = - IETREM B eisen m.b.H. .Press; B {sseldorf. . Beuth~
NeOH),.. ~Manufactare had. o be discontinued: .. IR TR .+ Vertrieb G.m¢b.H., Beriin, W88, T
however, because:of Iack-of raw material. °© . : I .' (2). D. Holde "KohiL sserstobflle w. Paitah >
Gear greases.were based on machine bil, With - : IR ‘ L '.?}hrd;géer fﬁ%ﬁ?ﬁg?ggﬁﬁesg;fggf L
o oI BT ombof tellon sodin - D (s Ole i Grasses), 7k B
g"We did not make special marine. greases. . - . S e ' ‘ "Vorschriften, fliir Schalter u. - i
At times individual ‘boilings were made of Sl e P ‘(Specifioations. for Switoh zeé
‘Special greases .containing 10 per oent. . L S ' " oils). -V ! :
refined montan wax and 5 ‘-per~cen't-; fatdy acid-. o o o, : ie 0 ewirtacha. = "'n_, ‘Eoonom
- s 'sod_i@’- Soap;a'.s" » 'Sughig’z‘é'&seé ivé:qe L\séd‘ B _ : - Direqti_onﬁorﬁ Te;%;&%
S ('v"iis;}f]‘?;{billnbearlng Lo o : G o : ' :  -of Msulating and. Steam Purbin

-destroyed: with»qur{lé.‘n"dratoriqs‘;u_x the last phage . - |

(vi




The following samploes of Sohnomum prodncta
 were obtained and havo boen placed
at f-homxﬁctvofm and Tower, Lonioms =

Lubricants.

Sample No. : Doscription Quantfty
138/84a Turbine 01 . - 4 gallens
139/84b Transformer Oil oo,

140 844 ¥White 0il for Ointments ! :
84e . Cutting 0il + Sulphur

14a/e4f Cutting 0il + Sulphur + Fatty Acid

143/842 Qutting 0il - Water Soluble

_ 144/84h - Refrigerator 0il - Light

145/84) Refrigerator 0il - Medium
146/84k .  Tallow Substitute
147/811 Veseline ‘

148/61 "Schutzfett" 40
149/86 "Sohutz81" 39~ .

© 150/111 Winter Spray 0il .
151/109 Naphthenic Acid - Sodium Salt

.30 333 333

R
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This report nrouonta the information obtained as
result of the :!.ntorroge.ﬁ.on of the llnnugor of the firm of
- mmrawlmrke Albrecht. v

\ -

" The- informtion_is in general provided in the -
form-of answers to a comrehonsive gqiestionnaire and covers
the” manufacture of normal types of lubricants and of oerta.:ln
specialised ;roducts such as outting 0418, .-

- Perusal of the answers leads -to the conclusion-
that the refining and blending processes were normal. No

outstanding technical advances are evident in the oPerations :

as desm‘i'bod.

1

3. GENERAL;

. The mOmﬁin siven in thia roport was obtuimd.
from Johnpn Albrecht” « Managor of Minoraldlworke Albrecht
and Rudolph Braun his assistant,in the cowrso of a viait -
@.I.O.S.-mp‘m- 1248) “ tho ng uo& mns ﬂﬂ

Mporiod Octobor 1st - 31st 1945, . .

AﬁneralBlwérko Albracht is stated to bo a "sistor

 company” to Rhenanis-Ossag and to be affiliatod- ‘ao tho

Royal Dutch group of petroloum concorns.

The urposos of the intorrogation, which took
placo at tho Albrocht Company's office, Wallhof, Hamburg,
‘wore to ascertain dotaeils of the rofining and blending
procedures employod and to obtain data respccting the .
quality of tho finished products.

Tno firm of Mimralolmrko Al‘brecht posscssed a-
refrncry in-the HambwrZ. arca which was soverely damaged.
during the war by air attack. It had no distillation equip-
‘ment but was dosigned for the refining, blending and storage
.of lubr:.catlng oil and for the mamfacture of greascs (1800
“tons/ycar);’ cu'bt:.ng oils (1000 tons/year) and certain hea.vy

lu'brica.nts. _

“*rlor to - the war , feed stocks were . of Amer:.ca.n or

Russnan orlg:Ln bt during the war they were obtained from:
- Greater ‘Germany - 80 _per cent from Rhena.m.a-Ossag and the
:rema:.nder from other German refinor:.es., | .

d develoament work, the
5 the corﬁ:rol of product :




Tk ?.‘, )

Transformor oils wore tosted aooordiu to VIB -
0370/1906 rogulationse Tho spocial toats for twrdimo
oils corrospondoed to thoso in the "Oolbewirischaftung”
and for thormally stablo oils (D.L. Oils), colour stability -
waa tostod using tho MAN procedurc (50 hours: at 155"0.)

followd by an éstimation of hard asphalt formations — It -+ o

wna permissiblo for. tho Union«Colour of -the oils, afber -
ngoéng for 50 hours at 13500. t0 chango from 3 to approx:!.

" Aviation A

. No mro;matioxi.

ﬁ."vbrn'n'nctan L C1 '.a.s..'_ -

' Ques‘tion 1. How were those oils manufa.ctured and from what
R ‘._stocks? . N Lo

Answer. ) Mainly by rofining of d:.sti.llates and. raffimte
. "blending. . The main stocks for processing were -
" semi-finished products from the Rhenania-ossag,
Harburg, as well as spinalc ‘0il from Curacao -
wnd to a 1035er extent,. Américan and Russian

oils. - During the-war mai Germazi,_Romman_._ il

and Russ:Lan chstillates were proodsscd.
Quostion 2. \What wre tho refining and g3 ehing
Ansvers: - No?cmal acld and clay troa.tments,

Question 3.  To whom wcrc thz. oxls_de'

Ansyers. - Primrily to factors :-at homo and _abroad, as\ well as" :
s - ssag ‘Minéraldlwe ke, Hanbi

Answor.

éuo&tion 7.

Answor. .-

Hnt ;dditiws wro uood?

Por’ ~6ny.no mbriounta Oppuhol and R\nmw
wore  ugod-but-for-motal-working-oils,~sulphw,.
animnl and vegotablo fats and vulcmi.wd oils
(Fnkt:la) woro onployud. : :

oy e e

From whom woro tho ndditivos p\n‘ohn.aod? X
Oppanol from $.G. Farbon-Industxrio, D.xdvd.gahofow

 Poraflow from tho Doutsch-Amerikanischon

Potroloum-Goscllachaft, Hamburg. | R
Fats from various factors.

Crudo rana oil with a_ &mall contont of froo
fatty acid from-the. Mirkischd Oolworke A.G.

" formorly Horz-Oelfobiikor, W ttorborgo.--

Sulphur from various faotors.-
Vulcanised oils (Faktis) from Doutschen 011-
I‘abri.k Dr- &'anaol & Co., Hemburg.

Automotivo. ) o j; -

~ Question 1.

' Anav.or.

To what soec:.flcations aro lubricants .for petrol
engines and thh spcca. dJ.esel engims producud.

Tl.c spccli‘:.catxons wore as folloWs‘-

(a) www-
.-Sp. " gr. at 20°C.. - circa ©v 0912
_ Flash point’ SRR .. 205%C.
- Pour point - S =209,
- Herd.egsphalt-— ..’ - ° . " 0,0
Car'bon resldue
oo Acid’ valuc Tl e U below
C0oToum et e e
V‘scos:.ty at 20°C. cedrea




(c) 'nno ois. §~g E: 0.900 \rlscosity,
5 9B

Sp. gr. ‘at 20°C. B c:.rca‘O.QOO circa 0.903
Flash point ST 01880, 263 °C

Hord asphalt

Corbon rosiduwo

Ash .

Acid valuec - not above
ie »Saponifica.tion valuwo " "

" Colouxr "~ .
Viscositv at. 50°C. * oirea

) " at.100°C. ?

Blcnas of thosc oils were also uscd, togother
with additivos, i.0.. Paraflow ant/or Oppanol.

Enno os. §2 g, 0.890 Viscoaity, Viscosity,.
SE. - | _20E.

Sp. gre at 20°C. _ d.rca. 0.889 oirca 0.894
Flash.point , 2209, [~ " 26290,
© ./ Pour point - L - =25°C. |. ~18¢°C.
Conredson tost . " M 0.45%

Viscosity dt 20°C.
S ah U 509C,
M pg-1009C
L 'Polcheight

'Blends of theso o:l.ls mro also used.

209,

. Pour Foint. . .onot og5eC,
:YA,Conradson tost” : g

' lends of those oils Were i

Vi scos:Lty y

© quostion 3. -

Answor.
Quostion 3

Ammbr, '

. VP
Qnes‘l_:;i.on 4.

" fQuestion :5 .

(a) Engine Olla. Spigre-0.910, Vimosity Viscosity

oiren 00910 oirca 00910

, Folohoight
Blonds of those olls wory. also usod.

What aro tho chiof Sourcos of motor.oils? Vhat crudos
and rofining methods arc usod and to what oxtont aro

' synthetlc oils imorporatod?

No information.

Are ongin.. tosts carriod out befors a.pproval and if so,

what aroc thoy?
" No imornntlon. B

-

What: labora;l-ory oxidation’ tust&or sludgo tosts arc’

used-and how do they. correla‘be with pcrformancc in an =

ongine? ;

The M..‘.N. test a8 uscd, . th;;:.s' conéistéd of ageing for

* 50 hours at 155°C., follow:d by ostimation of the
-amount ,of Hard asphalt’ formed and of) the chango in.

“éolo using the” Union Colorimeter.——The— Slcigh- OJd.da-'

. tion Test (A.S.T.M.) wns also employed. It was -

generally found that oils. satlsfymg tho abovo mq'u:.ro;

.monts ga.ve no - h'oublo. T

To what extont is Voltol usod in motor oils? Is it
more conmorﬂy used in ‘motor oils than aviation, o:.ls

and :|.f 80 why? - What ')artlcular advan\agus in ongine R

“index,’ utc. “been founa.




K

Aoid valwo : | _ o N (d)m_m., Sp.y. 0.910. Visosity Visoooity
_ : . s 00

Saponifioation valuo )
Sp. y. at 20°C, oiron 0.010 oirca 0,910
Flogh point 00 M 3B79C -
-Ru!. pbtn-tv_n_nz-— = — . e o= »;lr..»,m_l‘m‘
Curbon Rusiduo 1.224
=~ Yimoonlfy -at-- 2000 oo M .. 176E.
" at 50°C, ' 8. M 20.0%.,
e at 100°C, . - 2,708,
" Foloheight | 2 2.45

g::g nuphdiz ' ) Blonds of thosc oils worv ‘also usod. .

on rosidw . \ :

Ash . : : . uostion ¥hat aro tho chiof sources of motor oils?” Vhat crudos

Acid valuo n?t ab%vo . . and rofining methods aro uscd and to what oxtont axro - -
gagonii‘icauon valw " | ; synthoetic oils incorporated?

olour . : A

Viscoaiw at 509C. - oirea 5 ; . Answor. ‘No information.

" at loooco . - . B ‘ .z
" Blonds of thoso oils were also usod togothem\ : Quostion Are ongine tests’cnrricd out b"forf.: approval xmd if so,
’ - : - what are thoy?

with additivos, i.0:. Para.flow end/or Oppanol. -

Enno oils.- _S_p gr. 0.890 Viscoaity, Viscoaity, .
. 5%. 209E. , '
-l I T Ty : ) Question - What labora.tory oxidation tests or sludge tosts axe
FSpl;Bgz';oi.:t20°C. circa. (2)5(8)8%93 o:urca. gsggg : . ‘ . . uged and how do they corrclate with pcrformanco in an
. Powpoint . . T'. M .g5%C.| " -18%C. - S ongime? . T o
. %gg::; t:Stgoac o 252% - gé% ' K ' . The M.5.N. test vms used, th:.s conéistod of a.gelng for - . °
at 5000’ . v g -(.)°E . 20 OE" e . 50 howrs at 155°C., follow:d by ostimation of the -
v atb IOO°C.' INEEES 1'5'9@: o é8°E. _— . B . - ‘amount of hard asphalt formed and. of the change in -
n Folohet 1‘11: L ,..2'3 ‘ '2'15 T T ‘S C e ' colour using the Union Colorimetef. . The Slcigh Oxida- . .
' o8 * R ; - - tiom Test” (£.S.T7.M.) wos _employed. . It was :
) Blends of theso oils woro. also used. : o . ; S = " genorally found that oil at:.sfymg tho ‘above :ocqun.:co-
@_n_@._@_g_i}._ §g g .- 0,900 Vlscosity, Viscos:.ty, - TV n T Lo monts gave no 1z'oublo. Co BT e '
' 5%F. 208, T : Y ion 5. - To what exterit is Voltol uscd in motor oils? Is it

-Ansver. " No imomtmn. -

Sp. gre at 2°°C T : f:lrca 0,900 - mrca 0,905 = - T A more commonly used inimotor oils than.aviation oils

géi;hrggi:t TP DR %‘gg . zgzzg ' SRFERL  ? B S ) '_ and if so -why? Ythat ')artlcular advantagcs. in ongine
Conradgon ‘tds Sk ._'""‘-'0-267 .1.32%' SRR o = AT ﬂ.:ﬁn%iﬁggé v‘:}‘:.ismgo}s”lty 1ndox, etc., havx, beon 'found

o i nformat:.on
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Qustion 7. s troubls oxparioncod with ring stidking in dicsol R
' onginca ‘and it 80 vhat palliatiws aro usod? L . " Quostion 2.

2

What oils aro used m utonm twrbino drivon vossols?
. ] . ixo odditivos of cny kind imorpomtod (anti-
,_ .Anlmr. o womtion. ; ‘ . _ ocorrdsion ots.)? .
quoation 8. Fhat typo of filters aro used in mochantoally ‘ : ~ Stoan turbino oils without nd!itivou, viaoouw
S ——_— -.propullod vohiclos? I chumical typo filtors.axo.... .. ... .. Kol a0 0t 809C.. .. . .

. usod. is any troublo oxporionooa. with thom? ‘ -
. - Question 3. To what oxtont are ompOunm oylindor oils usod and

Answor. No.information. " what aro - tho _compounding agonts omployod?

-Qusstion 9. ¥What m:llango is nomm.lly moomondod boetwoon suup - . Answer. No information. )
. droinings? S : )

. o ) . Quostion 4.~ To what spooifications arc sbem-tubo groaaos manu- -

-Answor. 2 ,000 - 3,000 Km. T { ' © ~ fecturod and what oompounaing a.gonts are omployod?

Quostion 10. What inspoctionn aro. cnrriod out on used oils? : Ansvor. No informtion. , '
Answor. ' Estimation of the asphalt formation and incroa.so in . Quostion 5. For what usos are “aquoous omulsions of oil, with the
S . acidity ero do'bormimd. o : . : : addition of montan wax, employod? -

Question 11.. What additives are usod as powr point deprossors, i Angvwors - tfo information:
V.I. improvers, snti-cxidants, anti-woar- additives, . . )
anti-corrosion ad.da.tivos and f11m s'!:rongl:h :.mprovors? . ’ R . B, Ii‘ansmisaon

Pour. point :unprovors, Paraflow and’ Pa.rafIOw Extra- » : - Quostion'li - What lubricants are reconmendod and specifiod for
To “improve visoosityf ‘index;’ 0; a.nol. S U ..~ " tank gesr boxos and car and truck gear boxns of
“As oxidntion inhibitor; -)- : ST SR T, e normal a.nd synchromesh types? B )
“As anti-woar additive; . - No,ini‘ormaﬁ.on.’ S ; ‘ e ' :
AN anti-corros:.on medium, =4 e " 7 _ R R SVOY .Goa.r oil of tho following cor@osition woro usoa -
75% Saturated steam cylinder 0il Z80%E. at 85°C.
.1°E. a.t 50‘027— ;

Questlon 12. To.what oxtent a.ro fatty oils used in motor - lubricants? s ) [ o L 243“ Machine oil"distillate
What kind of fo.tty o;ls arc used and what advantage e ; ol e 1K chachlorethane. .

have thuy?
To what exhont are” Voltollsc.d oils and. compounded
What compounﬂa.ng""'

. Ansv«;r. i _('J'astor o:.l w_as used to a 11mited extent to 1mprove _ S : ) R Coils’ ugea for tank geer 'bo:a.s?
' o:.linoss" oo .7.:/‘ : . R : : R ' 'agents arc employed? )

| Question 13. Werc a.ny lubrication dii‘f:.cult:.es cxporioncod with"
u S, _producer gos eqmpment (both wood. a.nd ‘¢oal types) 3
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Quoution 6.

'QueSSio;x 2..
. What asphaltc.ne content is usual in such o:.ls?

3

" quotion 8..-

Anm:-.

Ansver.
Question 7.

Ansvor. -

"Qusstion 8.

JNBWCET e

e

What nwtiws axro uaod in oxtromo p'conm:o ona?

lbxnohlcrotham vas usod

. To what oxtont aro compoundod oils (fatty oil
) oanpoundad) usod foxr rdor axlo Iubrioa.ﬁ.on?

No information.
‘?‘lmt 4ypo of o:!.l soals aro uaod?
No information. -~

Yhat tomporature ex‘lmoma.rc oncountomd in tho
difforent typos of axlo? :

Mo information.

F. Hydraulic, Rocoil ond Buffor Oils.

«. =No information.

G. Railropd"
Question 1.

. Ansver.

. Answer. -

. Question 3. -

R

¥hot oils arc usod. for steam cylinder, lubrica.tion

: (so.td. and superheat) valvcs, axle 'bo:ces etc?,

Satwatod stoo.m and super-hoa‘bod steem cyl:.ndor oil';

were employod.:

.Vhat typc of’ crudss ard preferred. for th:.s puzpose?

'i‘ter stocks of :meortcd oils had bwn exhausted,
. oils of German origin with an asphalt’ eontcnt of C.

per cent by vrt. naximwa were used

Sl Btom-tux‘bim oih wero found satiafaotory 1n us0
242 thoy ocomplied with tho npooiricauom. e

Mditivoa woxo not uaod.

Qweéion 2. ﬁhat tyueu ot‘ o:!.l ] uued for trnnax‘ormora?,_
What oluotrical tosts, if any, aro carried out
4ro any additivos onployod? )

*n-anaformr oils having a breakdown voltago. not
bolow 300 EKv. wero usod Parni‘low wes nddod to lowor
the pour point. . -

:Questior'z_. }. To what oxtent are minoral ’ non-nﬂ.noro.l, eompounand

‘olls ‘and aquoous-ermlsions used in quonching? What:
typos are preferroa. for small and large obdocts?

'Ouestu.on 1. A?hat types of cutting oils are used? “To what extent

5 arc sulphurised and ccmpounded oils used? Are :
' corrosion in}ubitors addod a.nd if so0, what are thoy?

‘ ."Industrial Lubricants 2 section which follovm. T

~-¢’Qi‘xesftiori_' LI _Wha'brty-pes of slushing ‘0ils are used? .- Vhat adﬂ;tivos .
SRR e employed to give: anti-corros:.on propert:.es? B

-.M:Lneral 011 rai‘f:.nates w;xthout adﬂit:.vr.s W(.re usea.. e

o 'Quest:.on G.__‘F‘rom what sources are textlle oils ref:.nod? ".fhat‘.

'rcs\.arch has ‘been done ‘on carcogcm.city?




qmnt:lon 9.

I. Groaso

fuestion 1.

Ansvné .

qwation 2.

Question 3.

“oAnswers o

© quostion 4.

Answer.

question. 5+

"'hn.t 15 tho oompoutlon ot ocupwn&d lisht
oils? : :
Iight mochino on ro.ttimtc, visoosity 2 - 4.5°8.

‘at 5C°C.; with tho addition of "crude-rapo- o1l

?, 15 or 3¢%) thiokonod rapo oil (3%) and Oloin
10&40) T . :

~

To vhat oxtant are ‘bar.l.un, 1ithiun and al\minimn '
soap groasos uscd? -

No information. S . ;.i__ '.;

“hat fats arc usod for grca.ses and what su'bstitu‘bos

. have 'beon emp10yed?
’ JW dvapetable” fats‘and‘fo.tty -acids; synthotic

fatty acids, low molocular woight fatty acids (acetic

‘acid), saponifiers, 1ime and cz‘ust:.c soae.-werew_..-ﬁ--mm_._

amployed.

To vhat exbont are wa.mes, 03pecia]1y monta.n wax used

dn grea.ae ma.nufactm‘o?

Crud.; montan wax was added in quantities up 1'40 8 pe
other wa.xes werc no-t: used. e RS

zmpl:.cations? [N
_Hot ncck groasos were used.

For wha.t ruason and to what extent are. gmases used
sroplanc: 1and:.ng goar?

;’Quuuon g _Hos this typ) of luwricant over boon onployod in

- onginos of any typo?

- Answors l"or boaring lwrication.
_Quostion 3. By what prooouou is Voltol wdo?

Answor. No int‘ﬂon. |

A
I

CcL. UOTS.
. Pitumons
" No information.
ﬁxﬁ-acs gg &m rs. '
No information.
. ‘_T’axas. LT
‘No informa;:ionf '
Rust_Provontatives.
| Cablo Oils. o

":__Quesv:.o 1. To what extont arq oil filled. ca.blos uaed, what

- 011 ‘specifications arc :laid down;  what are tho
best sources i‘or o:.ls of this type? T

: ansfonncr oils were used and werd prepared to
_conform to normal spec:.flcatmons. :

, -F'Are any 'blend:m.g a.gonts or adaltives employed
resins)? , .




TR

Quostion 4. What mothods: of o8t aro. sed. | to dotormino. u;t I . foostion 8. M '”dn“m oxiat for ”’”‘ odla?
: oloctrio stre and olootricn.l manoo I B S "
such ou-? w ﬂ ' = The npoo:lﬁ.co.uona g" as follows :-5.- :
. sz ot T T e Jrem . : Lol i 3 ‘t 20%. TN i «‘—’
No :Lntormtd.on. , o - , ' m point . ) % , ‘*gaoog, ;
. Pour point e °0, _=28°C, - ' .
Carbon Tosiduo e . 06% T 04048 “
hLoid volue not above-0.05 - not abovo 0.05%

VANO 1ntonn5g.on. ’ ) o v . - . " " 0.15 " " 0.15

L o . . . T . . -« céxgrmmuwm) Y - ,, " 0310 .
INDUSTRIAL' LUBRICANTS. - - : w . .2 2
. : o N " , : - . Visc. at 20°C., .. , , -
W _ . . | . s n et 500C.7 . TUUUTaem, - 3,
Durbire Olls - - - - " at 100°C, . 45“3. T
Quostion 1. That typo of oil has boon usod for this purpose and o N Hard asphalt : - o ]
. from what raw material was i{ obtainod? . ‘ 4sh : - . trace

e

mewr.  Spocial raffinate from Russian oils, hstradl 4000, , , _
‘ ro-distillate 4.5 - 12.5%. at 50°C. (Sp. gr. at o
20°C. circa 0.931, flash point 185°C., pour point o S K Steam Cylindor Oils. _
~20°C.;viacosity 4.1%E. at 50°C., sp. grs- -at-20°C., ' 1 i
circa 6.942’ £1ash point 220°C., pour’ 'poinit- -20C., o a . Quos »on‘:}v- vt_oilsjmvo_‘boon used for this purposo?
acid valwo 1, viscosily 12'5 - 13E. at 50<C. ) end N e , IWor, ~'Saturatod ‘and super-hen'bed s‘boam cylindnr oils of -

'blends of these o:!.ls.

Question 2. ¥hat inhibitors a.nd/or additives havo beon used in ’
: T these oils? . o

A-Answer. No :.nhi'b:.tors or a.ddit:.ves mro -ysed. e 3 - - Answor: P - y ; oil stocks had beon usoﬁ up
'Quest:.on 3 “ Vh S GRS S IR IR Y changc was mede to'0ils of Germen origin. Theso
‘ '., e ot et heleinliony olbur. Ehiadar S L o had high-specific gravitics, lowor flash points, .- -
Answer R S P e R T R T RN ZEETRE high pour-points and h:.gher asphalt contonts than the .-
B *.. . ~No troubles wore experloneod in TheAr MEOs -yl ol e ils: formerly usod: - “As'delivery. specifications '
. Question 4. ""ha.t length of." serva.ce has bcen coumon W.Lthout oi.l changed b off;cial del'lverles were maae-
vohange and what lzuni'l;s in de-ber:.ora.tmon_ are llowed .




: Question 2. ‘Vhat inhibiters and/or adﬂ:.tives have beon. used in S

gy
+
o L

Quostion 4. * That mthoda of tost-aro weod to dotormino di- .
et olootric strongth and o:l.ootrl.a:l. portommoo of
such oila?

No information.

and
oation 1. That type of oil has beon used for this purposo
- from Xat raw material was it obtainod? )

Spoclal ‘raffinate from Russian oils, Lstradl 4000,

: v.er.
hns re-distillate 4.5 = 12.5°E. at™50°C. (Sp. gr. at

T 209C. oirca 0.931, flash point 185°C., pour. point

-20°C., viscosity 4.1°B. at 50°C.; spe. gr» & 20°C.,
circa 6.94-2, £1lash point 220°C., pour point -20°C.,
acid value 1, viscosity 12.5 - 13°E. at 50°C. ) ‘and

'blend,s of these oils- C .

these oils?

. Anémr. o No 1nhi‘b1 .. 5'or addit:.ves were used. e

» Questlon 3. T'hat trou‘b : have becn o:@erienced :m thoir use?

e SR

ou'bles wcre experionced in the:.r use.

~'"&;ueert:i'.éri e "’hat length of ‘service ha.s been - common w:.thout oil
R ohange aid what limits in deterioration ave a,nomd
b foze -an: o:.l cha.ngc is cons:uiered neoessary? S

011 change vas undertaken before at lea,st 50 000_"'?3 )

runn:mg hours v

Quost.lon 5. That spooanoauom o:dat for: thoso oih?

Tho mdfiolﬁons mro as tonon s--~2 :
0. - {3
200°C. 30000.
=13°C. ...=28%C, s
T o.o8 O‘OGS §
not ‘abovo 0.05 not abovo 0.05%
" " o 15 " 0.15

(Vortoorungszahl) ! K P M 0-10

. Colowr .2 . 3

,..,2105"3.‘ . -
4B, : 3|, .

- ’ 0

T =

T stdam CylindorOils———
Question 1. E'hat oils havo been used for thls purposo?

_Answor.’ . Saturatod ‘and super-heated stoam cylindnr oils-of .

Iumrican origin. i

" Qquestion 2. That changos havo boon mads in quality during tho ¢

= war and for vhat mason? e e -
Answor:’.. . Lfter Amor:.can .oylindox o;l stocks had been usod up _
; L 'a change’ was made to oils of German origin. " Theso
- had high specifioc gravitios, lovor flash poznta P
hq.gh pour points and h:.gher asphalt contonts than the.
“oils formerly usod: . As delivery. spocifications .
mmained unchanged no offiqia.l de]iverlea were ma.do.’

Question 3.- E’hat trou'blos wore experiencéd in the use of" thcse

‘°f C'1‘31-"03:1.'1: 'forma.t:.on. B

lmost all cases that




g.'c«ut meo. T 0984
Flosh point . . 285°C,
_.Fowr _point - SRR 3 L o1
Hara Mpholt 00288 ¢
" Carbon rosiduo -

Ash . -
Colour dnrk goon
= Vimsity GC 80@0 . 38,348-' o
at :LOO°c. . 4.75
]

Muostion 5. That inhibitors and/or additivos havo boon usoa in
thoso producta?

’ -~

-

Ansvor.’ Inhibitars and additives were not usod. .

ixlo Oils or Greases.
No information.

Railway Diosol 0:115.
No infomation )

'o. Cuttin . - ' “

) Quastion 1. Vhat type of produots have been used and wha.t vera
the aifferent types used for different machining
operations on- di.fferont types of mobe.l, includ:l.ng

s non-forrous? -

"Two kinds of’ cutt:lng 011 wore mado - 7
- (1) Distillates, oontaining as additivo elomentary
- -sulphur O«d%. - -
(ii) Dis‘h.llatea th the. add:l.tion of Faktispas‘be
, -from Deutsche Olwerke: Dre Grandel & Go.
L \n'g. . Faktispaste R.M.9 is a special -
‘product” consisting of ‘sulphur, :crude rape . oil

-and minera.l oil. . Details of :.ts manufacture

(8

Composition v,
(s.) 15.00% Yoktispasto R.N.9.
85,008 Spindlo oil Alstillato 2.3%8. at aooc.

' (n 0.4% Flowors of Ful
» ). 99,68 Machine ofl u:hu‘guw 2,89,

Tho. ndditivoa ¥ore incorporatod mainly 'by hoating
Data: - (1) (11)

S8pe gx's &t 20°C. oirca 0,920 . oirca 0.920
Plash point - " . 186°C. " 1859C.
Acid value - " 0,25 - ’
Viscosity at 50°Cc. * 308, " 3%B.

Vha.t changoa have been nado during the war oithor
voluntarily or due to lack of the roq\urod raw
ma‘beriala? . o

No cho.ngea because of lack of suitable materials worc
necossary duwring the war. Cutting oil containing
Faktispaste R.M.9, vas doveloped dwring the war as an
improvement on the cutting oil types containing

. elemntary sulphur.

Tuostion 3. VWaro those matorials satisfaotory or ‘could thoy have
R . been improved? . i

) The matenals wore sa.tiafactory, no work was done on' '
imorov:lng them. - S ot

‘ »Qt'ze’sfio;z :4.‘_, Vere sulphur, phosphorous and. chlor:Lne add:.tivoa used—

in these products as well as fatw oil

'fmomer.v : Sulphur and sulphur compounds vcre used togothcr with

fatty oils. Ehosphorous and chlorino addlt:n.ves were
alsc»used.- . ; S o

t)uest:.on 5. . Ho.ve substitutes been employed for fatty oils?

.Answer—‘—NO'substitutes for fntty oils were \used.




D. Cablo Odda. ' S

Quoouon 1.

Inswors.

fuestion 2,
. 3

4.

linswor.

‘that typosof ¢ oa.h mro \nod for both tho ngm and -
hoavy typos ot onblo ou?

Pomorly lrmorican CylinMr 01l rcttimto » mooaiv
gO"B./BOK:.
00°C,

To what apociﬁoaﬁona woro thoy manufacturod?

What changos in compoaiﬂon had to bo mado dnring
tho war and what troublos woro axporienced?

Toro any additions made .to incroass diolectric
propertiés, to stop byarogen formatlon, or to -impart

spacial proporties?

No information is availablo.

E. im Oils.

-Que.stion 1.

That. proauota wero used for this purpose and to
what: spocifications woro - thay -produced? Toere .
Voltol products usod in thoao ‘0ils? ' .

‘Before tht war,_a nunbor of so-ealled Marine Oils

with varying additions of thickened rape oil were -~
manufactured.. - - Similarly the Navy Marino 0il was = -
made “with 23% of thickoned rape’ oil. - ' Thay woro .

~ - used generally for marifims purposgs. :‘No»_VoJ'.toI» '

'products were - included in these oils. R

“'hat changos havo: bcen mado: in tho:.r composition
‘dunng t‘ne war and for what rea.son? I

' ‘“During the war rape 011 was- no longor ava.ilable in

-sufficiont: quantlties. ; Oil ‘for the lubrication of ,*

. rociprocating steam ongines was therefore made

suﬁ'lclent]y omulsifia‘ble by using.enmlsifts'lng s
M B h : .

011 dstillato 2,88/ .

Quntion 3.

mt d!.tﬂﬂnt!.ol rwo oxporionood 1n thoir uso?
No ttoublo oocurring withour oih u know but
olls containing various emulsifying agonts wore
found, to sormo oxtont, to do unstable in ltorago
Brulsifiying agonts woro inclined to oqpar

e dm:'ing storago at-low temporaturos.

Quoation 4.

Lanswor.

P. Rofri

fMostion 1.

Wore any odditions made to :I.mpart apodal proportion?

No othor additions othoxr tho.n thoms montionod above
worv magdo. A ‘

on 011s.

\ S o
That products and from what sources werc usod for

“this application, either .for S0,, CO,, NH3 or Froon,
‘comprossion? To what spocifications wexc thoy

produced and what changes in composition have boon
nocossary during tho war and for what rocason?

What troubles—havo-boon ¢xporicnced in their use and
what additions have been used to overcome sludging

: a.nd/or corrosion?

‘ Roﬁ‘igorator oils for €0, and NHz wore. supplied
‘before the wor colourod yollow and red. »

L Inection data ¢

‘Specific gravity at 2000, 04890

Flash point B 176¢C.

- Pour pomt - L =489C,

hcidovalue . . o 0.05 . .- -
Colour e ST

‘..V:.scosity at 2oC. . golm. |

S" T ab50°C,0 T 2,04°%.

'Dur:.ng the Pirst™w war year i:hoy wa"'e maae from . . -
" Reitbrook spindle oil R.22. Ve know of no trouble
rocecurring with our nei‘.rigerator oils. Additives
.%o improve - the sludge and. corros:.on tests were.

> they nroduccd? ’




Quéstiop 2.

Jnswor.

Question 3.

_dnswer., -

4

T Question 4.

dnswer..

~Question 5.
. R purpose?

Answer. .

»

Basic oils of tho rollowing vpos woro ouployod 3

8p. d. at 20°C, - 0.881

Pk point = 1849°C,

Four point . P «45°0,

Colowr - -l

V:laoonity at 20°C,. 4B, )
".at 50°C, . 1.78W. -

T T at 100°C, 1.20%8..
"" . Polohoight 2,0%.

“hat changoes in composition havo ‘boon neooaaa.xy during
tho waxr and for what roason?

Tho basic oil wa.s changod -during tho war bccauso tho
oarlior sourco of aupply was cut off.

“’hat troublos havo boon exporionced in their uso?

" No ‘lz‘oublo is knownd:o have occurred with theso

products. . _ .

WYhat additives ’ c.g- anti-oxidants or motal passn.fiers -

have beon used?

- Anti-o:d.dant.-. and other ‘additives .were not used 'but '

0.15% Paraflow wos’ usod to improve the pour point..
Have e.ny non-potroloum pro&ucts 'been used for this

troleum products v.ere not u

Sc:Lallt:Les o

Questi‘on ,1"

_Ansvwer.

L

‘Question—2s- -

Have any oils been develoP(d for h1gh tempera:bure
lubrlcation? T , s

- No* artlcular oikmre

What produots hﬁo‘iom 'usod as air t00l lubricants?
Doscxribo thoir uso, changes in uition as out-
1ined in the abovo quasuon. .

intomtion. o

. Wha.t typesof, produota havo boon usod as gonoral

e I._ Greases.
Question 1.

machinory oils and black oils?, Describe their use,
oomposition otc. To what oxtent havo-oils-been— .
roplacoed by omulsions in tho formar case and to
what extent have solvont oxtracta boen usdd in the
lattor? ‘

/ - -
Gonoral machine oils consist of.blonds of-auto. oils,

-ongine oils using bright stock and othor suitabio

basic materials. Before the war these came from
overseas and ‘during the war the bright stodk componont
was decroased to vanishing point. Suitable home
produced oils vore also usod mth no appa.rent bad

of tho lubricating oil inate was mplaoed by
emulsion lubricating oi o
S ' AR o ? RS

§

Wha.t types of- produots have been used for the follow.lngv
urposes? ’ -
*: (1) Ball an roller 'bearing grea.ses , for high and
low speed, high and low’ temperatum and for: -
* heavily): loaaed ‘applications. v

) Ceneral lu'br:.eation ‘greases.

(:.:l.:.) Block groases for steel mllls > paper--mach:.mry
+ -crushers ete. . ... ‘ v .

S ) Greases or 0113 for open gears. .




.

eo.m w ou muum eo.ocﬁ uuum oil mmnu
400X ‘Whalo odl
e oosv Plsh odl mv acid e.oo;t Pish oil fftty acld

' 9.009» Ground nut oil fatty 3.00% Idmo

“aedd” TGO %R Cauatio aoda Iye
3 007» dmo - 0.024 Dyo 1531

o.257: Caustic soda _ ;]

C.05% Rod &yo : 6.00% ‘Ground nut oil fatty
1.00% vmx- : -acid

Ash -~ 34006 Ca0 34007 Ca0
Colour ° Red -

Wator . o

Plow point - 70¢<C.

--Drop point 80¢C.

Consis'benw liko Vaseline

Co, tio ‘
. 80- Machine oil distillato

3.00% Whale oil
7.00% Pish' oil fatty aoids :
% Ldmo. - v .

0.20% Caustio soda. lyp

~ 1.26% Zinc whito -

7 "0.045% Dyo- 1531 .

" 3.00% Ground nut oil fa.tty acdd

- 1.80% Wa.'bor ,

".tio' dat -. P |

- Colour '

‘Ash

(AN

‘Water

. Flow point

Drop point

Qomomition
(n) 68% Machino oil muum
17% “Rosin 011 - Josorich
Iight mothor liquar (Muttorlauge)

...,,.,.;..(b).,aa.‘v -8pindlo 041 - mu.um 9.898./20°C,

&namr.

- Qﬁéétibh 3,'.: - What changos ‘have bcen mado in compoaition du'ing tho

montan wax
oox Pinal distillate tatty acdd
z.oo% Fatty aold
0-60% Caustio soda
0.10,% Wator

I on

Ash Q8. g Cal.
Colowr ‘ " natural
Wator traces .
Drop point 90/100°C.

(v:l.i) High pmssum lubr:l;oating—gmasormmmot‘
: mado. : —

o -—~Question 2. -\uth ea.ch of the abovc givo the relovant spooiﬁ.oation.

~ Bocause of tho shortage of- raw matorials Lor gzoaaoa, -
all compoeitiona vere given up during tho ‘war. Lo
" Groasos woro based on crude montan vox and fa.tty
. 'material (Fottstoff). Bosidos boing dark in colour -
- such groaaos woro lumpy in atructum and not mter- L
. proof. B o

< wa:r and for what roason? ‘ i

§ To: ovareomo tho abovo disadva.ntages s & standa.rdiaea
: type of. groase-was preparod containing an addition of.
acetic’aofa.-and th:.s was found to bo satisfaotozy. S




B.LOS—~FINAL REPORT No. 636
ITEM No. 30 '

e L
.

MINERALOLWERKE F HARMSEN
o KIEL—- GERMANY
.LUBRICANTS :
Brna, W, Py ——

T!ns Teport is 1ssued with the warning that, if the sub)ect mitter should be pmtccted '
by British Patents or Patent applxamons, this pubhcauon cannot be held to give any
- protecuon agamst action for mﬁungement. ’ -

L I B R A- R Y

<o of the .

I.I_QUID FUELS DIVIbION

’ Buzequ of Minu :

uov 22 lvfae- e




LUBRIGCANTS

QOctober Sth = 19th, 1945

Reported by &

" ‘W.H. Thomas,: British, Ministry of. Fuel and Power. ', -
| J.G. Witheis,. British, Ministry of Fuel and Power.
o - -BIOS Trip Ne. 1248




"pmsommwm

Dr. W.F. Paraghar, U.S. Petrolemn A&niniatration for War.

Mr. J.G. Allen,.. U.S. Petroleun mnimstmtmn for Vary -
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v+ “lconeral 1nfomt:lon on the products made by .
Nineraloelwerke F. Harmeen and thoir methods of manufacture
is given, Theso products were, in the main, greases of .

- various types and torpedo lubrioants. Specifications and -
oalpositiﬁm are inoluded together with any changea
nscessitated by war oonditiom




- - S S | -5 Twbimofls Badlmyoils | Cuttingolls
W . . g , Drawing 0ils 'Rolling Oils  Quonching 04ls
o DL P St e gt S mmies sl

o Horr H. Wognor - 08 .anager of XKine ¥y, ’ . .
Harmson in tho oourso of a visit (B,I.0.S. Trip No. 1348) : . ' g Oils R“r 18““"“ 04la Insulating oil.n
to the mmburg aroa during tho poriod Ootobar st to Jht - ?' s ' Bihuons.‘

- -1948, - :' dovotod rgl;;]];‘b:omtﬁry tuoﬂiti;s at tho Kiol refinoxy sore

ed o ‘the oontrol of product quality but it is
o1 T)tzo obg;ot of tho mgont:g: was tgubobtainhintomap . . underatood that some development wWork had been ogriod. out in
fa:n “;P:; :;f, t:r;ypa: to ogiloo:ynor loar:ga:yp:lz:lm- , 4 oonjunstion with Dr, Marder on the production of Invarol-grease. -
rott "““ 2 moveriats. omp : This material was prepared fram selected stocks by controlled
. - . , - og:;:é.;nmhnating(uptoSGayn)withoutﬁmmofm
. . ad ves, '

h AL,

The firm of hiinoralblwerke I"._Ha.msen, Riel with , " 4. ICRPEDO OIIS,

its offioe ‘and rofinery at. Kiel-Hassue, Neuenrade 2-10 is - . " ' :
equipped for the distillation and refining of light lubri- : s " The f°§1§§'“‘8 are de"“ilﬁ of tho ‘°°1'P°"~° oils produced
oants (20 to 30 ‘tons per day) nnzi for the mamzfantt)are of uring the war at the Ha.maen works.
sodium and calcium base greases (6-10" tons per « . The . -
. equipment counsists of o pipe-still distmaﬁiona\txit Lt 1o tegh: rzg/ggoerialz :.sed for ;he separate luhr:!.cania
> fooilities for oarrying out acid and olsy treatments, filter ‘ o gm °m > and then mixed in agitator. mizers or
presses, grease making plant and plant for blending lubrice- . B y o ton pumping.”- -
ST ting oils. There is also a plant for the preparation of ° L : ¥
- ‘Invarol grease, the process, which is.a patented one, being R L te A By l e lx;hr:.ca.n:;t]:‘.lsl a.ndéQS LI E.N. iii suhnitted
- 1eo.sed frcm Dr, Marder of the Berlin Teo}mioal H:.gh School. S : . : 0 & r refining preparation,’ - The tion of - -
: o RS tr:lnreeylphoaphate made thesa 0ils especially suitable for use
. " The feed-stock to the refimry is nomal]y Hoide S I B ;s torpa;do 1“‘*““““' as it iupaz‘ted to them a- sp eoia.l‘Lv hid‘
orude oil,"the light fraotions of vhioh are sold ?s olea.;ﬂ.ng o co oPo value, : : . .
_ oil. On ocomsions, however; a lo Floridsa.orr Viennsa o T : R .
" distillate supplied’by Rhena;xia. Osggg has been processed to . - ' o . e aa.ta. 8“3“ below includa fomulas fo::.the goup-
yield diesel oil (12-20%), spindle oil (80%) and a residue .= ' v . osition-of the individual Jubricants but wherever a change in
with a visoosity of 2%, at 20%. (2-8%). The spindle oil e, L . formula beocame nscessary dwring the war, the new ccmposition is
(pour point -50%.) is refined with 15 to 20 per cent of P - given with the date of mamufacture. - The basic ‘0il -processed ° .
acid, noutralised by olay treatment and returned together : B |-~ Wes amachine oil reffinate fram He:.d.e orude together with a
) "with other produots to Rhenam.a. Ossag. _ RTINS o dow cold test s_pind.'!.e oil fram Polish orude oil. - After the
P : TR S +.. use .of Polish oil was rendered. Jmpossi'ble, an ‘'oil supplied by . N
] Muoh oP—the fim.shed lu'brlcating ou m SOld for . T D : o the Navy m (bsigna.ted. ZGM.Q wa.s p!‘OOBSBGd .'Ln l'bS pl&ce, but .
Naval purposes .and the. greases were sold to Rhenania Ossag . T ‘the' r:.gin of th ial-is. e
- or to jJobbers.. . At the time of the. interrogation, the ' . ' L
refinery grease product:.on was .allocated entn.rely to. .




Noxmal inspection Mta are 1=

Colour

8.6

Flosh Point
Vhooaity
Pmozﬁg-?oint
Acid Valuo

Its oanposit:LOn as sqpplie'd‘to ti:o Navy was (-
86% Trioresylphosphate

TTT10% Cruds repe oil

4% Thiokened rape oil.

Golden yellow

2.%. ‘t m”’
0.034% wt.

Solid at -259.
Biquid at -31%.
0.40

295 B.N, 2 To! do Lubr:.cant

. namxfacturcd fran Jammry 194-2 .until the end of the war,
’ Quantlw delivered spprox.-100 tons per month,

waspeotion datas

. Appearance
Colour -
Smell
- s . Gl ‘ - .
Viscosity

Poleheight :
Flash Point -
Acid content: _
a) mineral ac:.ds
b) aoid value

~ 15% Original torpedo. oi

3% Blown rape oil <.~

"10% Tr:.cresylphospha.te
3% Paraflow .°

38% Spindle oil raffinate

- . -5e 2% at 20°C :
' 31%ha.ch:me oil’ raff‘:mate
6. 5°E rat 50°C

, 1?.295 E

Clear
' Green »
. “Faint
~. 0.933 at 20%.

12,35%: ‘at 20,
 3.15%. at 50°%.

© 1,80 .
- 163%.

.Sol:.d at -43°c" '

1.2 45

' ]_.5% Orlgmal torped
3¢5 Blown rapé oil’
10% Trmresylphosphat

? Impootion da.tn. =

© EuT,42 Torpodo Iabricant

Manufaotured botwoon November 1942 and the and of the war,
Quantity dslivered = about 10 tons por month, //

S.G 11,100 at 20°%C..
Visooaityl 39.40%. at 30%C.

-8.08%8. at 50%T.
Poloheight

Flash Point
Acid Valuo

Ash

Preozing Point__

Compositions were: -

1 11.43
6% Paraflow
- 25% Original torpedo_oil

39% Machine oil raff:.na.te

. 6.5%. at 50%C,
- 40% Clophen 4 60

2,85

215%.

0.10°

Belcw 0 01079 wt. e
Solid. at_-jj‘b., -

. 8.2, 8.2.45
2% Paraflow

25% Original torbeo oil
33 Machine oil raffinate

8.5°E. at 50°C

40% Clophen

Tedo Lu‘brica.nt "Ha.zminol 2

- Manufactured from Jamary 1942 until SGPtem?ber 1942, -
_ Quantity del:wered - about 500 Kg. monthly. o

InSpect:Lon data.

Sb G‘l T
Flash Pomt
Vlsoosity )
Freezing Point

N _Compo.

'.5..4- .o a~

o 96% Machine oil ra.ffma.te

8.5%. af '5Q°C

"0.901 at 20,

219%, .

. 9.30%. at 50°C.

480116. 8t =30,

- B 4.4

’71 0% Machine oil ra.f'f:.na.te

8.5°E at 509,

25. O/a ha.ch:me oiZ_L J't%'f inate

6. 5°E.’ at
.O% Paraflow :

iderstandsol) , 50?-°C.g =




Inspeotion data: . o
8.6 2,178 at 20%.
Plash Point 138,

Visoonity +"17,90°8, at 209,
3. &%o at 50%0
Aoid Valuo 0,135
"Pruozing Point 8olid o.t -55‘0.

- /Compo;itions voro

168, 7. 43

.30% Glycol -
704 Glyoerogen

2 26,44
40% Glycol
60% Glycerogen.

GREASE'.

Below are given details of groases unde by Harmsen.
during the wer and dospatched for both civilian and army ‘use.
Vheraver a change in composition has been made: necesso.ry

because of raw matorial diffioulties, the. now fonnu.la. is given - .

. with the approprio.tc da.te.

- . The mzmufaoture of calc:mm soap groases s oarrn.ed .
 6ut in the’ autoclave , .followed by stiyring, vhereas the sodium
- soap greascs rére prepared in oil heated boiling kettles,
The "emdunt. produced annually ran to a total of cbout 2,300 tons
. of _various grea.ses 5 ot‘ which about 20 per oent was rescrved for

‘Products Supplied for 'U"se. - S
- 2dM 20. Stauffer- Gvense. o

DY op—Point

Flow- Point o

Ash -~ :
: Wa.'ber :
T Gonsistenoy

it =109
7 at +20%C.

‘Water rea;stance “in-

stationary sea. and v _the gredse surface (i.

“swelling, - decompos:.tlon T
oha.nge in. colour)

" 'No ‘cloud:mg and no' .ohange vJ.n

-Ohu;go' in consistonoy
Cfigaro at do"g.

Oonpouit:lon:. s

13.2,43
- 8% Orude montan wax -
3% Synthotio fatty aoid
2% Caloium hydroxide
3% 0austic soda lyo’
83% Spindle oil distillato
2.5, at 307,

,ooif:.cution: .
Drop Point
Flow Point
Ash
Water - .
. Consistency ~15°C.
o +20%C,
- +70°C,
0il separation at. 75°C
Acid Value

Change in thé con51sterwy

figure at =15°C.
+70C.

_"C'cmpoaitidn.
| 12,2,43
3% Elnqu:ii'ylng wax P.S.

. 2% Cemon Wax
2% I.G. wax O

' —f—‘_—————\‘é,reaus%&c—soda ye

.- . .8% Machine oil raff‘ina.t'e
f\\ o 6.5%, at:50%C,
S 8% Pr_e_pared 295 .

,‘.110.

0.8 max,

g

S

1,7.4
16ﬂ Syn atty acid -
5 Caloium do

82% Spintn.o oil diatillate
2.5%. at 20%.

\7

dl( 21 ' Rolier Beu;;c- Groasg,

150°C. min.
110 °C,
2% mex.

. 0.5% nax, —

1,9

0.7

0.6 .

005% max, :

0. 5% mg. KOH/g, max. .

3 mai.

' 0.5 min, .

107 Technical tallovr
4% T.Go wax "L" -0
1% 1.Ge -vax "BJ" :
" 1% Caustio-potash-ye

~ 2% Caustic soda lye et
827 Machine 0il reffinate
T84T et 0T

" 5% I, Giwex "S.T.M
2% Qaustio. pota.sh lye
2% Paraflow . o

83/o Machihe '0il 1
i o a5°E a-t 50




{

Invarcl 2253 )7
oitioato )

Dr'op Point o T 147°C. '
Can dbe stirred down to -36°%C, when it solidifies
~ Consistency © . .. 0.9 Kg./20%C, o

" "Compositions

60% Shell oil AB,11
30% Nova oil (Schwechat)
10% Synthetio lubricating oil R. 2000,

1P, 303 Bearing Grease.'
Co@osition: . ' )

375 Wax - ) - 32% Ozocerite
145% Ozooerite . ~ - 2% Densodrin .
5% Rape oil : ‘ 5% Vaseline .
54% Sp:mdle oil distillate 61% Spindle oil distillate
5°E a.t 0%, - . 5.2%B, a.t 20°C o

Produots Suln.ed for C:Lvil Use, o
 No. 1010a. Mach:me Grease (Dark)

814- ) 101144

6% Crude montan wax © 15% Train oil fatty acid

8% Synthetic fatty acid +27% Calcium hydroxide

2% Hydrated marble lime - 83/a Machine oil d.:.st:.]_.late'-

84»%Sp:.ndle 0il dlsta.lla.te 4,5, at -50%.
- 2 5°E at 20%

TR N 101ls and 1072 Ball Bear d Chass:.s Grea.se. fo
' © 4,345 . , 50 B
L _11% Technical tallow C 10% Techm.cal tallow
S 1% LG wax "0 oo -
‘. 2% Synthetlo fatty acld _ 2% .C “ hydrox:.ae
ide R ' oil.. I;Cafflnat‘e

No, 2071, W (lod)
2¢,5,43 - 30, 3,48 z
T"13% Technical tallow 15% Train oil fatty soid -
2% Caloium hydroxids 3% Limo .
2% Cruds montan wax 83% lachins oil distillate
4% Finnl distillate fatty 4.5%. at 30%, ..
acid
79% Spindlo oil raffinate
2,5%. at 30°C.

No. 1021, - Special Wagon Greass,
29..4 o

10% Talc T 12% Talo - -
8% Reain oil &% Caloium hydroxide
10% Calcivm hydroxida ’ Jo% Resin oil
'72% Black 0il 705 Machine oil distillate
. : " | 6.5%. at 507, "

- No, 102F. g,gg Grease (Dark)

1.2.43 - _ 1.6.,45

4% Resin o0il = .. . 10% Resin oil
zo% Crule paraffin wax - 8% Ca.lcium hyd.roxide

~ 20% Talc " 16% Talo -

4% Calciwx hydroxide =~~~ 66% Black . oil
52% Black oil - o

An addition of 1 per cent graph:.te was - made to -
Gra.ph:.ted nagon Grease. _

g Hg-_io_gl;. Roller and Ball Boeri Grease. .
aas o auwas

6% Technical tallorw © . . 10% Technical tallow
SCemomrwax 47 I.G. wax "L" .
1% LG wax "O" .. " .1% Caustic potash 1ye
~1% Caustic potesh lye. 4% " soda 1ye .
2395 Nach:.ne o0il distillate 8170 tiachine oil ch.st:.llate
T 4,5, ‘at: 50%C. - o . 4.5°E at 50°c :
51/ L‘xtr. 011 Lo o




No. 1068. - Hot Neck Grosse.
31,1.,43

2‘ I.c. A

3» " " nzn .

7% Caustic soda lyo

. 89% Bxtract.oil 285

o8
4%
15

31“

744,

Technioal tallow
I Ge wox "L"
n nmn
Caustio potash lyo
" soda lye
Spindle oil raffinate
8. 2°E at 209,

No. 1111, ° Scia.l uto-'l‘rn.nsmisaion gg_e .

27.3.43
10% Technical tallow
1€ Caustio soda lye
_89% Machine o0il distillate
4,5%, at 50% '

No, 1214. - Bor . and Dr
2,3.43 S
15% Train oil fatty asid
3% Caustioc potash lye-

‘ 52% Spindle oil raff:ma.te‘
5.2°E, at 20%C.

13.9,43 -

31% Spindle oil distillate

. 2,5°B., at 20C,

69% Captured grease
(Beutefett)

Greaso

‘.' 3045 R
16% Train oil fatty acid .
5% Caustic potash lye -

- 55% Machine oil distillate
4,5%, at.50%.

30% Captured grease (Ausbeute) 24% Captu.red groase (Ausbeute)

" No. 1213 Drawing Pa.ste. "
4.1, 43 o .
43% SOap stook

43% Spindle’ oil. raffinate 5.2°E. a:b 20°C. ‘

7% Liquid resin (Tallol)
4-% Caustic soda lye .
56 potash lye .

'16.3.4

| "’-'fj'»NLl_OJ_ Leather G.rease (Ble.ok)

ode

No. 1150, Milk Groago (Melkfott)

201,03
,50’ Soft wax
15% Wax "Rlap"
2% Pareffin wax
53% White oil
1% Ceresin

No, 1215, "Emulsion Croase.
| 26,5,43
&% Orude montan wax
3% Densodrin ' e
3% Ozoogrite T
7% Spindle oil mf‘finate
5.3%. at 20%.
33% Blaock. o0il
50%.H ;0

21.7,48

60% Vasolino

10% Ointmont wax

30% Spindle oil raffinate
5.2, at 209,

15,7,44 4
9% Crude montan wax

- * 41% Black oil
50%

L.P. 196. Proteotive Grease 40

21,443
40% Vaseline
_ 9% Ogooerité - )
20% liachine oil raff:ina.te
"+ 6,5%. 8t 50%. -
31% Spindle oil raffinate
5~.2°E a.t 20<C.

Je 1.44

- 40% Vaseline
9% Ozocerite
" 20% Machine oil raffinate
- B4,5°E, ‘at 50,

| 314 Spindle oil raffinate

5.2°E at 20°C.,

. The following sanples of Harmsen products were o'bta.:med -
a.nd. are now:.nth ustody of thetryof and Power.

’

i Sample'No. 205 - Ball bearing grease . 11b. tin

™. " 204/73 - Invarol gréase
L EER _,205 - = Machine. grease

1 1b, tin
"1l 1b, tin

124 bzodérlte

171718% Crude paraffin wax

17% Ozécérﬁ:e :

- 58% Blaok oil~

BT

_ S 206 - Lubricating grease - red 1 1b, ‘tin
T "” 207 - Torpedo '0il L.P. 295 III'E. N. 1 litre can

1 20% Spindle il ai iJJ.ate .
CLTOE. Cak 20%, T

. 3% Crude’ para.f‘f:n b

s 2 Ceres:l.n. ’

ik 70% 754 Raff:.na.te

‘" ,___._225/13,:- '].‘ozpedo il E.T. 42

350 5.2 BCo.Lrp.

20 litre can.
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Thia Toport giwa ini‘omtion rognrding tho mrimry
oporations of and products producod by tho firm of "Oolwerke
. Julius Schindlor" of Hamburg. . .

Coneral information is providod with respoct: to the
two refineries operated by tho firm and as an illustration of
normal operatior, throughput and yiold datu for the year 1940
havo boon included.

~ INTRODUCTION
GRNERAL,

RAFINERY DeTA . ] .
. . : _ : ST T The products propared for salc comirisocd a wide range
-4ANSWERS TO NUESTIONNAIRES : S sy T of' genoral and specialised lubricants ‘etc. but no fusls or
— : L SR : cngino lubricants were produced. ‘Detailed information on the
LUBR . . B o E I v products is prosented in tho form of answors to a eonprohenaivo
ggfsetzial o o S R e v qucstn.orma:.ro. . . v
Genoral . - : oo B R (T S TERA N Three 4 gallon samples of typiocal _products vere o‘btained'

- SERCIAL FRODCTS - . .77 Lo PRI ' ' they wero :-
C T CW S " B B ' . ‘  Liquid paraff:m
. : R . | R . _Transformer oil and
INDUSTRIAL LUBRICANT_S e S e S _ S Turbine oil.
Turbine 0ils . ' L T »
Redlway: Tibricant
‘Cutting Oila :
-.Cable -Oils




‘

information givon in this ropart was obtd T

.. T
from Hers K. ‘Albrocht - Managor and Dr. H. Sio Iawyor -
?g_ I"Oslgor&m)]iiuuigzggnanr" in tho courso of a visit
(B.1.0.8. p No. to the Hamburg aroa during the ‘period
Ootobor’ st to 3lat 1946.' S e e

. ... 'Tho objact of the’ contact was to cbtain information
rospecting rofinery operations and quality, of products. end to
colleot ‘samploa_of:typioal rofinod materials. = - ) :

- K

‘3. GENERAL. - .
: ‘The firm of Oclwerke Julius Schindler with its Head
Office at Hamburg, 36, Hoho Bleichon; 28, was erigajed in the -

manufacture, importation and markoting of lubricants and
special products of the ,v‘vkd.'be-'oil_type. i '

Tho  diroctors wore C.W. Bunte, K. Albrocht and He'von™

. . - Wansch and tho capital amountod to 2,400,000 mexrks.

 Gormany the ‘shares ‘being held as follows
7 Bae 011 Cou{U.8.).. 4
©. - Julius Schindler (U.S.)
“'Geworkschaft Neue, . i g
- EraBiroffinerie. (NERAG) ... -

Pricr %o tho var; tho- eontrol of the - fiim ms from

. .- The Wilbelmsburg Tofs y ves

-operating on either crude oil
s plant v vaileble:for: -

ntil hostilitios wi
but: g ntl

: s oquipped with a vacwm
h:unit: ha inished ltbricant. throughput of .

e

Zight dletillatos f¥on both refinorics voro disposod

e o tlsugh tho BiBi-organisation-and .a-high proportion of tho . .

. finishod lubricants-woro sold through tho A.C.V. organisation.

. . 'Export.of lubricating products to Europoon countrios,
*was arranged by the BExport. Gomoinschaft Schmiorstoff und Woisaol
which was in offoct a combination of tho following firms. 3=
© oo (e) T Sohliomamn
soo T . Schindler:
c) Albroeht
d)  Rhonania Ossag.

Tre £imm of Schindlor opiratod no patontod procossos.

4. REFINERY DATA. - - .
. .~ .The.following is a statement showing the production
"of the Wilholmsburg works during the yoar s
" teble).. .- This is typical’ of operations carried out beforo
‘ ) 4 -during the first yoars of the war on the basis of
X srialss  As the grade programihe
5 ‘throughput cnd yield figures O

- > 8 by - 3
o’ distinguished. ensontially by their colowr - -

ps. . During the yoer 1940 it was -
1 _the programme of. grades almost completely,
rtant .quantities' were manufactuwred from .-
‘and Russian- stocks were available which @ -
ad. to. the production programe. o

over to the: processing of Rowngnian,’ Galician’end German: crude ~
1s and although at f£irst theré wore no ‘considersble changes-

antity procéssed, the change-over. to these raw materials:

‘o lowr yield,  -When procossing Gormamand =~
i isisn solar oils, the ylold

hog———

LI




. péo&ofion was maintainod until Juno

IS

. In-splto-of. & cortain pmount (of air-raid damago
aftor which t

. works worc hit soveral timos in-air roids.” - Although tho

plant was nover complotoly closod down, ropairs ocoupicd a . .
oonsidorsblo part of tho . timo of tho porsonnol and production
011 hoavily. - Howovor, it was possiblo to put tho distil-
lation unit into operation again aftor-a timo and ‘to ompley
4no porsomnel for. tho mamufasturc of raw matorials for the-
rofinory. At prosont tho lattor is oporating at - an-avorage
throughput of 700 tons per month in rospoot of transformor and
white oils, plus 75 tons per month of paraffinum liquidun. .
This performanco is dopondent on tho noccssary.raw meterials,
chanienls and coal boing availsble. Tho use of the Gorman ’
raw materials now aveiloble results in tho samo diffioulties
exporionced during tho wer, which on tho one hend lod to“the . .
less favoursblo yiocld mentioned above and on tho other hand  to -
tho impossibility of manufacturing coertain special qualitios

which aro urgon ncedcd. EBXpo oits mado boforo-tho out-—--—

" broak- of war showed . that- cortain American oils are particulerly

_wore intonded. to

woll suited for.production purposes. Theso are tho Paratox.
i th Saybolt viscosities of 75, 100 and 500 secss which .
orporation,:  :

. Pittsbuig. - The

~ ‘Russian oils

L

UESTIONNAIRE NO. 1

No ipfonnation.
QUESTIONNAIRE NOs 2

LUERICANTS

A-' AViat'ion'
*B. Automotive
€. Xarine
D. Transmission -
E. Hydrawlio, Rocoil and Buffor Oils

No information.

6. Indusfrisl .

- question 1. What types of oil .arc used in stoem turbine .

Jubrication?. Arc eny ‘troubles experienced with
_‘corrosion, emulsification and if so, how are they -
combated?, What additives arc used, if any?
“ . Wiab'is" the avorage .lifo of & stoam turbine ‘0il?
- Garefully ‘refined-mineral oils of viscosity 3~ = .
| '645%./50%C; which are stable .as regerds emulsifying -
...and'ageing, - . Hardly any corrosion trouble ocecurs
“and emulgion difficulties are rare and when exper-
... ienced, are caused by circumstances outside the
- quality of theoil itsslf, e.g. contamindtion: of the
°pil charge, excessive ageing or poor . treatment of
Tghe oile ot Do R Lo
" Length of life varies considerably, depending
- primarily én ‘the running conditions i especially.
temperature relationships in the steam turbine.
cording to such conditions, the life period
: d. 60,000 working hours. 7
pping=up duantity becomes s0.
1, for all practical .




e A et ariey

.

Carofully rofined minoral ofl with & viscosity™ ' : o
- 0f. aboutyz s-e,%./‘gti)?’(:.n:hgéh :tovonull 'muatty ) ) - Quoation 2. What fats oro usod for groasos nnd what oubstitutos
= __have boon cnplpyod?

rosiot pgoing. Tho oAl 48 68t0d FOr thG BRGAk™ ™7 T S g s e e e

down voltago only in caso of nvod dbut other tost ) ' i B '
contros oxamino tho oils, for spocific rusistanco 3. To what oxtont aro vaumes, .0890 &11.1 monm wax,
or voltago loss. idditivos aro. not used. usod in groaso monufacturo?

Ansvor. ‘ Synthotic waxos only were usod in the mnu(‘octum

_ Quostion 3e ‘To wfiat oxtont arc minersl, non-minoral, compOundod
of, lubricating groasos.

oils and nquoous cmulsions.usod in quonching?

¥hat types arc forrod for small and largo ob VOctB?
8 pro o &. J Quostion 4. What typos of grpnaoa are used for high tomperature

applications?

Inswer. No informntion is a.vnilublo. - -

‘quoation 4. What typos of cutting oils are used? To what Answor.  For high prossuro conditions, greases vero basod on -
. oxtont arc ‘sulphurised and compoundod oils used? vory viscous mineral oils as voll as with additivos.
ire corrosion inhibitors added and :.f 80, what ere ) : . To date such greases have not boen" pmpared by '
they? ‘ L _ Oclvworke Schindler.
Toewer. - or sulpl’mrisod mineral oils ere used as. cutting o S .. Question 5. For what reason-and to what extent are groasea uscd
0ils. . Compounded oils ‘are not. prepared for this e . in 3h°d"ab"”bers“mr—a"r%lam landing 8091’7
purpo b f £ hrt ... No ti—coroion - : : : ; i .
ST mediaseaz"o :.cdgggf = 28 sho age & ‘r 5 R ) - Imswar. " 'The use of groases in shock absorbers and aeropla.ne
e ot : L ' ' : _ : . 1a.nding geer is not familiar to us.

Queation 5- What types pf slushlng ‘oils are used - Wha'!; addit:.ves”:_, E

“are employed té give antn.-corros:.on v,qwstion 6. lWhat ma.tenal is employed for shlp launching purposcs? S

- 6. I&*om whnt souroes are textn.le Olls mflned What el R : The following arc used for Ship 1aunch1ng' soap, o
RN rosear"h has been done : arcogem. ty? SCTEEEEE R o . ‘and lime: greasos.  Several such products wore often
. A ST : B A usea. tOgether. :

- 7+ - What: o:.ls are used for clock and: 1ns urent 1u'br:.— SR
ca.t:.on, espec:.aJJ.y for aviation- b _
c ourch agents:ere’ used? : : ERSE R I o N '
omp . ng ge v : e B Y R Quest:.on .1.. 'l‘o wha.t ex‘tent are aqueous emula:.ons used in-
) : S ! R i : mdustmal lubr:.catlon? ‘ :

Has thls tyne. of 1ubrica.nt ever byen employed in
engines of. a.ny type?

. ‘During the war, water-in—-oa.l_emulsn.ons vJere used
- extens::vely ox: bear ng Iubrication. instead of pure
: ~o0i Craffinates: . Bxceptions-
chines: with ‘c mula.tlon-lubrlcatlon, thoge .
“working at o ex‘posed to-low temparatuxes or, very-.
' ormahi parts; e.g. fine " .-




o Que_étion 2. :
TR e

-

i A &

the only manufacturing plant in Cormany for Voltol'
_.is_that of tho Rhonanin Ossag at Treital noar -
1o that of the Rhonante Janee 00 S

e e

QUESTIONNATRE -NO. 3

. SEECL.L PRODUCTS

&+ Bitumons .
B. Extracts and Polymrs )y, jpeormation is available.

C. Waxos-

" D. - Rust Proventativos L

E. Cable Oils

Questioh 1.

lnsver.

. high voltage, & minimum Of. gas formation is coused. -
- 0il from Russian. sources proved 6 be the best but - i
" it is believed that Roumanian o0il would be suitable.: '

. Answer.

To wnat oxtent arc oi] filled cables used; what
oll spocifications are laid dovm; what are the
beat scurces for oils of ;this type?

. 0il filled cablos havo been used to an increasing

oxtent during the last decade. . A.transformer’ :-.

" type .of .0il is required which, however, must be. .. .°
" tested for specific resistance.and dielectric.. ... ..
losscs bofore and after ageing treatment.. It is. -

also often required ‘that; under the influsnce of.

Lany:

blending age

without any'blendi

additives are not used for: oil

. ‘are largely employed.for

“artificial agoing.

0ils with viscositics ranging from thatr of machino

‘ __oil to that of tho thickest cylinder oils aro used
_ " for insulated ceblos. Tho dsgroe of refiming

varies considersbly as d00s the type of oil (from

—asphaltio to paraffinic).. Spocifitations-depend

largoly on tho conditions to which the cablos will

 be submittod. ~In additidn, divergont views arc .

sxpressed as regirds the necossaxry analytiocal

requirémonts by difforont oxports and cable manu-

‘fagturers. Gonorally, it-mey be sild that raffin-~-
-ates, as purc as possible, aro preferred bocause

of their good electrical behaviour before and aftor

Further, it is true to say that in pre-wor yeers;—
the strongly peraffinic oils of Continental type .
yere alroady baing replaced by oils with the lowst

. passible paraffinic content. Hore too, in the

case of cabldbs for high and very high voltages, the

- test for stability as rogards gas formation has .
- “often been employed. o

What mt_hodsof tast axe used to determins di-electric .-
trength etc. for such oils? . R i

The, -following are "fosted: the specific resistance,

" using a'bridge;  diclootric losses, using a condenser; '

as ovolution, using e small condenser-like testing
O e V T . 7.-“.:.-' S




(a) mt t‘b\bloa havo boon exporiencod m thon- uao?

(o) YMHat longth of ~3orvico has boon Gommon without
. . oil ohango and what limits in dotoricration axe -
allowod boforc an oil chango is oonsiderod nooeua.ry?

(£) What apooirioationa oxist for those oi18? =

(a) Mivoral ol ra.ftim’oos with viacositiaa of 3-6.5/30
with goecd ageing prOperties, prepared by sulphuric
acid treatment and 'wot'‘refining, from: Innorioan,
Rusuian, Roumanian or German- crudos. _

() During the wer changes in tho source of the oil
occurred and every .German oil which was not absol-
utoly waxy wes processed. Certain coneossions woro -
* made as rogards ageing and’ appearance.

) Inhibitors and adaitivea ware not used.
C (d) The_v were found unneoessary in all mm'e or lesa

(d What trowblos were oxperioncvd in tho uso of thoso
oils and groasos?

(o) What udditivea “havo boon used ‘in liwass products?

" (a) 4xlo- nnd cylindor oila (Summor and Wintor quality)

ocorrosponding to Oormnn Roilway Spooificationa
wore used.

(b) The Spood.fica.tions are as follows :-

. AXIB OTL
. : gumer oil  Wintor ofl
. S.G. at 20°C. below 0.950 bolow 0.950
Flash Pt. (o " gbovo 160°C. abovo 140¢C.
. Viscosity, E ooc. 40-60 25-50
B/508C. 7-10 4.5-8
Hard Asphalt - _ bolow 0625 ~ below 0.2%
4eid valus v 2,2 or 2.2
-Water - " 0.2% " 0.2%.
Cold test - . still fluia still fluid
D - a: -89, . at -20¢°C.

‘ CYLINIER OIL
Suporhonted gt stonm
{cvlinder oil cylinder oil
.-below 0.950 . below 0.960 .-

< apove 30090, " "-ghove 260°C.
‘above 5 - ‘gbove 3 .
:' below 0 1‘/" below 0.27




<= Noat-Cutting-0ilas——

Quontion {a) What typo of productu (vdth romulw) havo boen
‘upod for this work? Show tho difforent types.
usod for-diffcront machining oporations on -

'difforont typos of motal, including non-furrous?
(‘b) Voro thesc mado’to spocirication and if so, what?

(c) Wnat changos Favoe boen mage during the war oither
voluntarily or duc to lack of the roquimd raw
" matorials?

(@) Worc these materials sa.tisfactozy or could ﬂxoy
have boen -imoroved? -

(e) Vore sulphur, phosphorqus and chlorine additives
used in these products as ‘woll as fatty 0ils?

(£) Have substitutes been employed for fatty oils?
(g) Were any troublos encountorod in their use? =

. Inswer. (=) Pure mineral oils of tho spindle o:.l typo.and
e " mineral oils with up- to 1 .por: cent.sulphurs. -

‘-"'sPecial information as'to theA uses of such iis Sl e

i (b‘)‘ They
(o)

fwere assigned . “to them. . ;
3 as suita'bl as raﬁ‘ina.tes

(r) hat adaitivos woro used to moué.w.uu
qull'.l. such as E-P-. mu-mt' lnti-!'o

(c) Indiocato what dpora 'onu thoy. yoro usod on and
‘for whst mtnla.

Lnswer (a) md"(h)
. Solible 0118 woro. based o naphthono mlphonic
.acid soaps -instoad of fatty acid soap and
poaaouod “the™ f91lowing approximate “composition :-
ca. 15% ' Sodium naphthone sulphonate =
) 805 Spindle ‘oil distillato
‘w 15% Moohol - )
P 4% Viater.

(o) Ldequate supplies of naphtheno sulphonatoa vore
dvalleble s0. that tho solwblo oils did not suffer -
:ln this way g

(d) Amr diffioulties are’ unknown.
‘(e) The., product was ma.do to our own spacd.f:.cation.

No aﬂﬂiﬁvaa ﬁere u.sod. for sped.a.l pmpertiea.
They were not neces s

‘Textile Oils: -
Teather Dils




(f) 'om ay Mﬁom n&: to w cpodn" '
mportiu?

e sy

" mewr (n) Only Tight oablo olk, corresponding on tho Whoio

transformor oil woro suppliod.

(b) No spooifications are known. Oonsum- bonght
o.coording to .typo. -

" (o) Nomo wro mado.
,,.u(d)—No ditﬁcultlea aro known.

(o) No additions wore mado to improvo eleotrical
propnrtioa or to avoid hydrogen toma’d.on. )

(£) Mo othor sdaitivos m used.
N. inog 011 ‘
' b_infarma 1 in avaiiablo.:
0. Refrigeration™0ils ' . -

Queation (a) What proaucts wore used for . tlus application, ‘
eithor for S02, COz, NHj P Freon eto: and wha.t

(‘b) ’lb wha.t sped.ﬁeaﬁpnn werc tnby produoed?

(c) What- changea in oong:on"tion have ’beon,neoea :
anring m.r and fbr what reason? . o

- (e) Wha:l: add:.tions have been used to over
- or corrosion? S

Answor

(o) Wat ohanso‘ in oompoaition havo boon wo*uuy
Q.h-ing tho war 3nd 1or what roason?

(5) Woat troublas havo bodn oxperionced in thoir use?

(o) What adaitivos, o.g. ohti-exidants or motal
-passifiors havo_boen usod?

*-(£) Have any non-potroloum products boon usod. for

(a) Thoy ware made from Gornuin, Rus:dan, Romaniah or.
Folish oile. .

-+(b) To thoso of the "Verein doutscher Eloktroteclmiko:“
“and ‘of the "VISW" for insulating oils.

(c) Towards tho end of the wer, specifications were
- relaxnd as regards cold test and ageing behaviour
80 that the.degrce of refinming®wes not so high
- and“ttn—lossos—imumed_wem_demeased.

(d) No. ai2ficulties are known.
(e) Additives were not used. -

(f) Apart from unsuccessful trials, nothing 1s known.
é _t:boleum products being used as insulating

.}',ﬁ°, infwtionsis available,.

i Thg" f‘bllow:ing 4 gailon samples . of Schindler. products

re obtained and are now in the custoﬂy of the mnistry of Fuel ‘

vuii.n.

e No: 124/e4m., it Liquid Paraff:.n '_ o
1 125/84n." Trensformer Oil - '
{126/B4p. - 'l‘lxzbine 011.‘




. BLOS—FINAL REPORT No. 637
EM No. 30

OLEX DEUTSCHE BENZIN UND
PETROLEUM GESELLSCHAFT
FUELS AND DISTRIBUTION

j,emww;el o&mﬂ,gﬁ

This report is issued with the warning t.hat, if the subject matter should be protcctccll
) by British Patents or Patcnt applications, this pubhcauon cannot be held to give any -
protccuon agamst action for mfnngcmcnt. ’ '

I. IB R A RY
of the i
FOREIGN' SYNTHE‘I‘IC

LIQUID FUELS DIVISION - fA'ﬁ' -

Bureau of Mines

TBEC P e

BRITISH INTELLIGENCE OBJECTIVES R

’ SUB-COMMITTEE




Qotobor 13th 1945

Reported 'b:'

W.H, Thomas, British, Ministry of Fuel and Power.
J.G. Withers, British, Ministry of Fuel and Power.

~ ' BIOS Trip Ne.1248

B.I.0.S, Target NoiC30/279
_'Fuels and Lubricants




INTRODUCTION

GENERAL .

FURL SPECIFICATIONS
ROAD TESTS: ON ALCOHOL FUEL

Pago

SUMMARY o : o1
‘ . ]

3

3

8

13

DISTRIBUTION ORGANISATION

B« ¢ [ IR

“*PERSOMEL OF']NTERRQGATJI‘IG- TEAM.

Major W.H. "hcmas, Brit:l.sh, Ministry of Fuel and. Power. ’
Mr. J.G. Withers, Br:.tish, Ministry of Fuel and :Eower.'v

. A.,:_*____, F 600 = = = =
' ACIG\IOWLEDGE\!ENT

_Gé‘z‘ma.n transla.tn.ons :Lmrolved in the preparat:.on of
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BN

“This report gives information on the distribu-
tion and qua:fity of fueia, handled by the Olex Deutsche
Benzin und Petrole\nn Gesensohaft and as & corrollary, a
ohart has been provn.ded which indiocates the manner :Ln
which the German governnent controlled the produotion and.

refining of petroleum. : .
The report also inoludes d.eta.ils of road tosts

' oarried. out 'by the Olex oompany on alcohol fuels.




3. INTRODUOTION.

Tho information. 31wn in this rcport wos
obtainod fram Horr, Gubish - lianager of Olox for.tho
wholo of Gormany and from his tochniocal assistant

Dr. ing. V.- Charpontier,-in-the cotrss of -8 visdt i et

(B.I.0.8, Trip No, 1248). to tho Hnnburg aros during
_..tho_poriod October 1st. - 313t 1945.

The purposeos 'or the intorrogation, which tock
placo in Shell Haus, Hamburg, on Ootober 13th, were -

(a) to obtain information on the quality of fuels
handled by the Olex coampany

(b) to nscertain the results of any road tests of
fuels which may . have been oarried out

and (o) to determine the role exocuted by the Olex
oompa.m,' in the Gorma.n oil distribution orga.nisa.tion.

cm.

The Olex Deutsche Benz:.n und Petrolemn Gesell-

' aohaft ~was a marketing subs:.d:.axy of the Anglo-Iranian
011 Compeny prior to tho wexr but—in September 1939, its -
gasoline and diesel oil business was trensferred to the -
Z.Bs orgamse.tion. Later as fram August 1st 1944, the
Olex lubricating oil sales depar'hnent was  absorbed’ into

- the A.S.V. organisation in which Olex was. represented by
W. Koch - . lanager of the Berlin:Sales.Branch. - Olex

" however was not compelled to become a member of the

. Wirtschaftsgruppe’ Kraftstoffindustrie. nor to subsori'be

to the Kont:mentel Oel A.& N
The war-tme emplbyement of the 01ex compa.m-

.wasg the operatn.on of its o tankage and the. ma:mtenance _

and repair of plant, pumps, pipelines- etc, ALl ypes . of

petroleum products except’ asphalt were handled ‘and were
. rece:wed frcm Z.B.  and ‘from ‘Gezrman: reflnar r

= Do, umnuor ono of tho dirootm Yos tuny
. oomxpiod with adninistrative dutics in tho Borlin Hoad
0ffico while Dr, Brandt, Horr Oocchnor, Horr J., Kremor
. and Horr, Frin&'ioh formod thu dirootornte of tho ongin-
—coring ataff... Dr,.Dovol wos in. ohargo of the Borlin
laboxatory.

4. ‘FUEL SPm]FIOATID
-Herr Gubinh supplied dotails .of the follcwing

fuol specifioations -

As Aviation Fuel EI

B. _Aviation Fuel EIT '

C. 4viation Fuel JIXI -

D. Carburottor Fuocl for the Army 2Sunmer 1945;
. E. Diesel Fuel for the irmy Summer 1945

P, _Dioscl Fuel for the Navy.

They are reproduced ‘bolow and are indicative of tho réduc- -
tion in quality- brought about by loss’ of supplies and of -
ref:m:mg oapao:.ty a.t the clos:.ng stages of the woxs.

B .A. Deliveec:.fn.ca.t:hon—for Aviat:Lon Fuel E
A earunce '
pp» - - .and acids ~Shall contain no sol:lﬂ.
impur:.ties. , o

"<Spec:f10 Gre.v1ty a.t 15°C - 0.'730/0.'7'70

o Bo:leg rango S e"I,/BWGP. between: 30° and 50%

- Up to 75°C. 10% by vol., min,
w300 °C.. 307 won "
oM " 22000 95/‘, woow "

 Bvaporabion residue - 50 mg./100 ml, max |
rTos: et No grey or blaclc pltt:.ng or spots
- in the copper str:.p teat.. :

N separa.tzon sha.'Ll oocur o.t
ghove = 30, -

Separation

- 01ear, free from und.:.ssolved. water



B. Dolivery Spooiftoation for Aviation Puol EXT

Appoarance and colmn' - Oloar, freo from undissolvod mter.
Shall oontain no solid mpuritiou.

Spooifioc gravity at 15%- 0. &0/0 &0 ’

Viﬂooaity at +20C.
- " -25%9.
Boﬂ:l.ng rango
- - Up toJDO"C., lo%'byvol.min.
F.B.P.’ below 360%. '

Corrosion tost '~ = Qopper strip - negativo -
. o Zino strip ~ 4 mg.,, max,

olting point - - bolow - 30C.

Seporation - No separation shall- take pla.ce
temperatures above - 30 .

Lower calorific value - 9,600 o&'l.s./kg.
~Phonol content - - 0.5% by vol, mex.
. iromatics. | ¢ - - 35% by vol. mox.
Yater soluble oomponents- Absont

——‘——CDm'mison—tost* o L= 0.05‘,0 by wveight, ma:x. -

Miscibility with - The aviation fuel EIT, must Be
aviation fuel EI ' ‘misoible in all proportions with

Aviation Fuel- EI in the tempcrature . -

rangse from = 30‘0. to +- SO‘C. =

| - —C_DEI:'ye—S—ﬁ"_f—’f’m Ty o Fuel JII

. Speclflo grav:.‘by AR At least 0.'764 at 15°c. .

”-WVapour pressurc @ 3’7. 8¢~ 0.3 atms, max.

YVisoos:Lty at at. & 20°C
' SRR ) 20°C

F:ilterab:l.lity' a.t -25°C.

: -"Pour Po:mt
o wSulphur content

~ Phonol._conten

_Pront rogion B B »-\Baat, West and South,
Tine of dol:!.vory .2 Fron 1,3,45, ¢ '

Gonoral S uols shall bo cloar, froo fren
solved watdr and solid itpurities
and ‘shall not attack coppor,

Colowr - Rea. §
Donsity at 16%C, - - 0.710 - 0,820
Octano No. (Motor) - =~ 72(1)

' Boiling Range$
. Dist,ﬂlate to 75%. 30% by vol., max,

. s 100°C 20% by volo’ mino
" " 225%C. - 95% by vol., nin,

Vapour: pressure at -
ap p og. iBRoid. ~ 0,20 - 0.85 kg. /cn." (sce footnote (2))

Evaporation rosiduc ~ - Not sbove 10 mg. per 100 ril.. (220%C.)

Cold test = - Cloar' 'd')ffoo frow crystals_dmm to
o o Dot )

vAC,&lé‘rif.‘ ic- vb.lue - dbove’ 7,500 cals./por litro, "

L Sulphur oontent
' 'Lead content

- Not above 0.8‘5 by vreight
v_- 0 08}6 'by vol. T E.L. .

(1) thmun Octzme Nmbor - '71.5._

(2) The vapour pressure uay fall to 0.15 kg, per cm,?
Jif the amount distilling over up to 100%C., is at.
least 30% by vol. (including distillation 1oss)

loud po:.nt 'brought ‘sbout. by dlssolved va.ter
e-noted on the :.nspect:.on r0port. ~

adc can ‘be: dx.llvered by 15, 4. 45,
. the ‘tra.nsport pos:Lt:.on. S




Pront rogion

Tpine of dolivery
i GOMOTRL

Density ot 15%.

' Engler Viscosity at 20°C.

(Vogol-Ossag)
. Pour Point’
Filterability

Flash Point. (P.M.)
dcid value

Zinc oorro“sion'
Sulphur content '

Lower ocalorific value

Ignitiofi veluo
'Water content
ash content\ Lo
- Carbon residue . -

Bo:l:mg ra.nge B
MJ.sc:.bllity

- Fron 1,3.45

= Dicsol fuol must bo frec fron
"so0lid impuritioes.

- 0,800 = 0,900
- 1.1 < 2,0%.

~ Not abovc - 10%.

- 200 nl. in not ovez: 60 seos, .
ﬂ.t -5%-‘ ' :

- Not below 21°C.
- Not- above - 0.4 .
- Not more than 4,0 ng. loss in we:.g,ht
- Not above 1.0 by. we:.ght
- = Not below 9,900 ca.lories/kg.
- Not 'below 40 Cetone Nmber
"= Not above 0.5% by weight

. = Not. abow‘ﬁ;Q?% by we:.ght. »

- Not above. 2,0% by we:.ght coke and
hord asphalt (Hogenann-Ha
‘or not above. 0s5% 'by welght :m the
Gonradson test.

© = it leakt 80% by vol. wp: to 3so°c

foie .nll D:Lesel fuels x:rust be mutual]y
L m:Lsc:l.blo.- :

¥ 8

”Apioo.r e

" N GOHART E'EI'fi"@lf‘p"ﬁ;r"i“tiOG' o

Density at 20°C,
" " 159,

Viscosity at 20%,
(Vogel-Ossng)
Cloud point

Flash point Ph
DVM

' hoid value

Sulphur content

. Loi'ler calor:.f"lo value

Ignit:.on value (2)\

’Wa.ter content
_ Ash’ content

" Carbon res 1du?
¥ (Conradson) )

4 »&Iineral a.c:.ds

Boil:.ng range (2)

:Wa.ter colourat:.on test D : ,
ptio ooses, . the spec:.f:.cat:.on for the sPec:.f:m .

Diosol Fuols -

“Gloar, Ostw -

colour 4-5 nin,

0.& - 0.87(1) !;Dt abovu 0-88
0.839 - 0,.877 " " 00887

1.2 to 2.6%
Must flow and show no signs of

scparation at 0%,

Not below 55, ‘Not below 40°C.
" " 70, " o 55C.

Not over 1,5
Not over 1,0% by seight

Not below 9,900 oa.ls./kg. '
Not below 36 cectane number

- Not lg_ver -0.5% ‘by weight -

Not over C.5% by weight
" _Not over- 0.5% by weight.
. Huat be abse - —

Up . to 350°c., at least '70% vol.

- Euulsi:.ca.t:.on propert:.es ' Nega.t:we S -

We.ter-wh:.te S -

e com_pl:.ed with, then deliveries may-be

the- limits for fuel o:.l 40 but on.'ly

‘Hust bo obsent T



Ignition valuo " Not bolow 32 Gotano Nusber
Oarbon Residuo (Oonmdson) Not abovo 0.8% by woight

Bo:u:l.ng rango At loast eo;& by vol. up to 350‘!).

These rolmtiona havo boon oo.uaod by tho present
fuel position. 8inco thoy can lead to ongine troudle, the
previous spocifioation-will conmc into foroc. again as soon
as tho fuol position improves. :

ROAD TESTS ON ALCOSOL FUEL.

48 a rosult of tho intorrogation of Horr Gubish and )

Dr, Charpentier with rogard to road tests on motor fuels, it
would gppoar that the only tosts of vhich they had knowledgo
woro caxricd out on aloohol fuel, :

"~ The purpose of the tests was to soe'rtain vhother
nornally. equippod autonotive vchicles could run without

troublo on fuols with an aloohol content.of up to 60 per cent :

by woight, without any considerable structursl-thnnges. - It
vas ‘also desircd.to £ind out what the effect of such fuels °
would be.on perfornance, consumption and starting behaviour,

The tosts wero carried out using & liercedes Benz Pkw, type-

- 1170V, (319133 enigine)--1940-model-which had-covered-a-distance
‘of about 15,000 Kn, before the commoncenent of the trials -

»0pera.tmg deta.ils were as follovm e S :
Curburet’cor - Solex (with starting carburettor)

Lz.ght run.n:mg Jet - 0.50 AR
Lir fllter Lot 23, Sm. dianetor. B

No ohangos were made in tbe Je‘b a.d;justnent during the
course of the oxper:uaents. : ‘ ‘

Ignlt:r.on was ad;justed, us:.ng bcnz:me m.thout a.lc

;so the.t the commenoement of ignition took pl'

R L5 ’alcohol fuel, ‘the i
_»po:.nt wes. 5° ‘before taop.

* :
tion data S~

8pooifio gravity at 15%.,
*~ Qotans No, (Liotor method)
.Roid Vepour Prossure at 40,
Evesporation Rosidue (110%.)
i.‘l.in,g rnngo, up to 78<C.
" " 100%.
'l " ] L} 150%.
. L] " n .n aw%.
: F:B.Po ~

40 per cent by wc:lght of tho above benzine + 60 por
__oent by weight of alcohol, fuel M

Inspection data i« .
Specifio gravity at 15%C. 0,786
Octaric No. (Motor method) 89 :
Reid vapour pressurc at 40T, 0.24 atn,
" Eveporation residue at 110 %C. " 3 ng.
Boiling range up to. 75%C. 20% by vol.
- "

n n . 150 °C. . 84% o
o F.B.P. ) ,194'°C‘ .

a) Starting experinents.

. The prolonged cold period in Deceriber 1944 to
January 1945 wade it possible to cm'y-out—exbens:we

. -starting trials with these fuels at verious tenperatures,
. It was found that the benzine consisting of a'leaded basic -
" benzine fran the Trzebinia Refinery, had a: relatively poor-

start:mg beha.v:.our. -, It was. shown quite’ conclusively, that

on'leaving: the vehicle over night-in .the open, good starting -

was only possible:at temperatures of about +5%C..and over..

o At te::p ratures. between 0%. .and circa. +5%., the starter

ut: 2 ‘mins 2 w:.th sma].'l. :Lnterneda.ate

It took about Jﬁ—m.ns. fraa the
‘ artm,g—car‘burettor before the




: . o L . ©".*'i_During the course of tho trials, starting bonzino
warning-up tine was oorrespondingly longor in such casos, o in the forn of basic bunsino with a good boiling rango wes
A1) tho starting trials dosoribod wore carried out with : £i1lod into tho wintor auxiliary tank. dhon tho vohicle
tho bonnot.closed, : ' . wos- stationary for any long period, the engino continusd

B ruming with the bonzino shut off until the oarburottor wos

e . . . . ‘ - U T e e e Aonptied‘-,,,_msmm,m:ﬂthon oarried-out using-tho -basip - -
.- - Those:-xosul ta-i1lustrato the use-of - fuols with | ' " Sonetno in the Fag

a’soall contont of compononts boiling up to 100%C.

.o The starting behaviour of tho fuel consisting (b) Porformanoo,

o per oont by weight of Trzobinia bonzine and 60 per i 1lowing’ X run
oy oy edgnt of alochol fuol was ‘oonsiderab:l,y mn] ’ ' ning with E.hgcﬁ worned ::;}ln:s' m;z:o:xt%ﬁ%: operoe
gtﬁg‘; zngrléoasibleh::entfrt thoe bytheno tion oould'not.bc.: cbtained witfi nornal ignition adjustment
Y10, it borperatures meyen toboratures dom to | " +  using o blond of 40 per oent by woight of Trzebinia basic.
ongine started with the usual nethods only-in«;:few-ozmesm I benzine and 60 por cent by weight of alcohol fuol, especislly
and at still lowor temperatures, bonzine with a good boile during accoleration and while olinbing, the ignition was
ing range had to be injooted into the inlet tube and tho . . o _ ~ advanced for this ft;ol d‘.to 5° before top dead centre, measured
cylinders, . &t tuperatures below 0C. the injection had : : at the distributor hea _ .
to b?.n repeated scveral times before tho engine continuéd . ) The perfomance given by fuel benzine was momal. .
that found when using th aoes Dermineooeionger then . o Maxinun velooity on tho level (Autcbohn) was ebout 105 Kn./hour
mogessary to teko oaro that, during ruming the bometwes | o M e ety

T TR R L T . : . . ''The loss of. performancc in olirbing was still greater, .

X to i i hehaviouw. n . - . - _azounting to about 25 per .dent. - Nevertheless, the ongine - -
fixture coﬂaﬁi‘iigtgf‘;?;:?::ﬁfﬁm:e;*;:;;g;;bmc i " -  “fan quistly and withous trowbls in all gears with the aloohol
Solght of fush slochil sk s ool F e percenvty | " be Tun on the Autobahn dnvery milly oountry over long

) Zfe gg e':in:i:eb .cobo e ure, of 20.per cent by welght ; " .- . aistences-at average speed of 75/80 Kn./hour without any

%40 ;er cent 1?;;1?191;;:'1:1: ;u:?. 1;.‘?:0;2;? Krweigh; gf Pengol. R o © " trouble. ‘This.is an everagoe ohly little less than that = -

' S0 TS TR WS AseG e L e : - _.obtained with fuel benzine, " Considérable difforences between

. comparison pu-poses. R ) , oS
: g . Prposes. ‘ RS .~ the ayerage velocities atbtdined with fuel benzine and alcohol

. The first of .thes\'e‘ two blends exhibited starting == T .~ ..+ blend are shown 'however on ordinary roads “in mountaincua
properities ‘which were very little better than those of the . S S -. - .country where there afe nany turns.. -As’the daueptun of the o
- initial Trzebinia benzine 40/60 fuel aloohol blend while - ..~ : ..~ |- " vehiole can only be utiliscd to & small extent or not at all - -
~ the second blend behaved, in this respect, noticesbly better . s . “in overcaning difficult strotches in such.country, it is .
.~than the'fuel benzine, . B 1 SRR S L L R ious thot gesr changing mist be more froquently employed

'J‘.‘he‘,;stg;i'tin‘g' pz'fobérties_olf-_the'.lf:‘@,z_'el;rb'e"rizj_}; rorc e T ,b | 10y als é‘iﬁe;r;tioﬁédlifhaf nod::.f'f:.cult::.eswere

erably. s &Ssedby'a 60/40 : e o T / the -vehicle was travelling with a fully -

- " benzine/benzol blend (Garbo)
& starting inprover for bas

er (oiroe).250/kg. useful load) over .




undor sindler oouw;sou, was froo 18,5 to 14,0 litres/
100 kg, Thus tho inoroase in consunption whon using
tho aloohol blond, as oamparod with fuol bonszino, anounts
to 37 -~ 30 por cont, - Tho difforonoo in calorifio valuo
botwuon fuwol bensino anddmhol dblend is adbout 17 por oont,
the fuocl bongino having a.oalorifioc valuo.of. 8,000 cols./ .
litro and tho alochol blend ono of 6860 oals,/litxre,
It ocan thus bo soon that tho difforcnoo in calorifio value
of about 17 por oont ocorresponds- to_a chango in consurption
of 37/30 por cont and nay doubtless bo oxplainod by the
falling off in poxfornanco with thoe alcohol blend, which
nocossitatos noro. froquent and longer running in tho lowor
goars in all types of country. Tho possibility of off-
asotting tho increasod consumption dus to the -difference in
calorific value by changing the carburettor c.d;justnent has
not yot been exmined,

o

Soctioxi Heui

Oberst

H

Conclusions.

Fraa tho trials described ebove, it can be con-
cluded that 2 spirit bleond consisting of 40 per ocent by
yeight of ‘bcnzim and 60 per cent by feight of alcohol fuel

the carburettor adjustuent, whon ignition is advanoed by 5°
and equipnent is fit{ed to ensble starting to be carried -

- out with a benzine of good boiling range, free fran alcohol,
. illowanoce nust be uade for an increase in fual consu:zption

" of 27/ 30 per cent.
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ABSTRACT

~Part I, Reviews the details of the continuous chilling and
cooling of calcium carbide in a single rotary unit as
gracticed at Ludwigshaten., - D
. Part"1I,” Reviews the details of two dry type acetylene
generation systems used in Germany; a third type has
previously been reported in detail (see Reference 2,
Appendix 3). ' :
Part III. Reviews various methods used for vurification and
drying of acetylene for chemical use. ‘ .

. PERSONNEL OF MISSTON

M, W. E, Alexander, TIIB
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*IKTRODUOCTION

Objeotive: .

. The purpose of these investigations was to obtain
- OG- detalls -on-methods -of -bandling oaloium-carbide apd - -
gensrating and purifying acetylene than was given in previous
reports on these subjeots. (See Bidliography, Appendix 3
for list of previous reports). '

Bvaluation:

The method described for continuous chilling and
cooling of calcium carbide is unique and -new. The German dry --—
type acetylene generators are quite different from those known

in the U.S.A., especially the vertical type unit. = Processes

Tfor acetylene purification include scme new methods; the
presence of divinyl sulfide in:acetylene -has not been

previously reported in technical literature. .

Guide to the Reader:

, " . This report has been divided into three parts in
order to distinguish the Separate phases of chemical acetylene
preparation from calecium carbide and yet. keep these closely:
-related subjects within a single report. Part I describes
.the method used for continuously chilling and cooling caloium

.- carbide. ' Part II describes two designs of dry type acetylene

- generators-used in Germany.. - Part IIT gives detailed _ R
' . descriptions of various purification and drying processes for
" Tacetylene -as used at the various plants investigated, - . '
Appendix 4 includes diagrammatic,rlow;sheets_for the more
important processes discussed as well as details of some of
\A':the‘principal-equipment referred to in the text of the report.
Hmj3_l.~vCONTINU0US'CHILLING«AND'COOLING'OF.,1‘ .
Cuopesdioeoo 70 CALCTUM CARBIDE . - R
PFarbenindustrie, -
om & furndce and is




T8 'my. diam,’ steel section 'of the 'cooler:

The rot unit is 2 m, diam, x 42 m. long,
inoluding a ooppe;rgddd seotion whioch is a cone frustum 2.5 m.
""long and having a large diameter of 2 m, and a smaller - .
diamster of oa. 1.7 m. Molten oarbide is fed into the
smaller diameter opening, and the larger diameter opening is

_flenge connected to the £ m. diameter. steel.section.— The-— . . - |-

 39.5 m. long steel seotion has a shell thiokness of 8 mm, and

the copper head section is 20 mm. thick. The unit is rotatea . |

a4t ‘40 r.p.m. by a 58 k.w. motor. The opening in the copper
head aoogion 13 ca, 1.7 m, diameter. The first halfl of the
steel seotion is bare, but the last half is -equipped-with
sectionul 1ifting barfles 30 om, .long x.60 mm. high. These
baffles are staggered in a spiral, one buffle being located

50 om. -around the periphery from the preceding one, They are
also spaced 50 to 60 mm. apart along the longitudinal axis
direction; this permits the fines to pass through with a
uwinimum of relifting and consequent breakage. There are six .

beffles around theé circumference through any one cross section,
or six spirels of these short baffles- along the last half of
-The unit has-a slope toward the discharge end of

the rotary.
1.5%. ,

At the discharge end of the rotary, the diameter is
suddenly contracted. to about 1 meter, to which ‘is directly
— attached a smaller drum 1 m. diam. x ce, 5 m. long. ° Inside

. this shell are one or more rotary screens for preliminary )
sizing of the product. _Special lifting flights in the end of
the 2 m. diameter-section transfer the cooled ‘carbide to the

-"smaller_diameter rotary’screenfsection;T“fo.proper arrange-

aent of screens, the various desired sizes of product are -
- discharged to separate chutes and .are then conveyed to use >
points. .. T L L T e
.- The unit is cooled by directing large volumes of -
cooling water. onto.the outer'surraces'ofvtheWshell at four
'pﬂMsu&MWM@H@Mu@@brmehm.~%ﬂhgm@r'”
used is from two sources. ,VAbout'7O3to[80vcbah/hr.'ofquolingamyww
water from.the cooling tower,sump-is;first@usgd_:or cooling
- the' carbide. furnace electrode :Jackets; it is then discharged
into two overfiow type troughs runnin the'full'length'orfthe

1 - .cooler. ~ The troughs are.
looatedwabovewthe;drums:qnd;slightly“Off”A
Dlane of the .drum. i '

le vertical centex .. .. |
g. Yertical ce -

.| .-Dot break loose of its own Zzscord.
- thls‘thlckness,‘nltrogengisﬁpurged.into(the.head section and:

onto.the.drum; - two short apray lines.also uwlsoherges a patl on
:orﬁthiaxvater~onto the top seotion of the oopper head, - All
water-is:colleoted in a conorete sump ‘running the full length
-of the:unit.and is bumped to: the cooling towers for raoyocle.
Steam ocondensate is used to as grea an extent -as-possible as
- inake~-up water for this system in order to minimi ]
and consequent scaling of the rotary;aurtaoamsinoo.oonaiderabla
uovaporationmooours;weapaaially"at‘the hotter feed end,
oopper head seoction is provided with a light gauge netal - guard
collar to prevent water from splashing onto.the incoming molten
curbide stream or into the oren feed erd of the unit.,

. ‘The size distribution he discharge can be vafied ~
by changing the number ) the cooler. The only
analysis claimed to be available fram their recards was one
e A » 8t which time the unit contained about 10% mcre
batffles than at present, This enalysis is as Tollows: B
. Retained

Screen Openi .
in mm, on Soreen

"3 1346
25 S ‘ 2.0
20 ' 2 ‘ " 21.0
- T S . 28.7
ST - o - o 10.2
. Fines; o : : 1.6 .o

S . When starting the cooler on .carbide from a ewly
started furnace,‘the_rirst (ca.) 15 tons of carbide dfégggfged“
from the Turnace. is lower grade than the normal. This . ..
@aterlal*syicks to the.copper-section and eventually buildé’up
into a solid layer:aboutgtwoLinches'thick; “this maberial will

- When the layer reaches

the’operaforé’theaneat'onuthe outside of the shell with slec
hamme S Until the frozen layer is broken loose. . The oarpiges.

5 the nitrogen |




3 : damago equipment or injure personnol. . When typo. ~This unit discharges lime which is free of unreacted
3§:°3:o§§‘2“8§n§°mg is aﬁut down and a new ocopper -head seotion ogg“° and of -ag “{l‘ 6. The horizontal rotary typs disoharg-
is installed (one gpare new unit is kept on hand at all times), ., » os lims contai =2% of unreacted oarbide whioh must be

It is olaimed that the unit shut-down time for ohanging the - soparated from the lime and recyoled to the generator, This
oopper head seotion amounts to only two hours. - On the Trequires-additional auxiliary equipment not required for the
average, & new copper oap is required far every. 140,000 toms.of vertical type unit. P

. last unit replaced was in service frou e
gg:g%e; p{gggogg thfh;945 during which time the continuous "~ “Another comparison which favors the vertical type

on rate for-the unit -was 4,000 to°5,000 tons per monmth, - _generator 1s the operating cost. Rough oamparisongnog t£
. a e —

8 a list of drawing numbers with titles : : 3 per ton of
for a 3rou§°i%qzégfe: which were examined.: It is olaimed that horizontal type requires -about 1271§ KW,
the originals to these drawings were evacuated to Heidelberg by . Por ton of oarbide reacted. This is quite understandubdle
U.S. troops whioh originally entered the Ludwigshafen plant. . since tie neavy shell and screen of the horizontal unit muyst
Thess are recorded here in case these drawings are included in be roteted while only the siiaft anu blades_af the vertical unit
those which have now been microfilmed. ‘ are roteted. Both units must move the carbiue-lime mixture,

.prOQuoti

. but the vertical unit has the eid of gravity in moving the
’ o B ‘ - material through the unit. The auxiliary equipment on the
Nr.220/7 Anordrung der Rohstoffbeschiekung Bunker, Schrig u. : horizontel.equipuent accoumts Tfor about 45, of the total paver
TB 0019 ; Pendelsohunen am Ca Ofen (Buna-Lu) . load., S R

Nr.T 2709  Hoohstrombahn - ' . _ The horizontal unit can satisfactorily handle any
- B T T T : B © Teasonable size distributiocn of carbide feed, that is, material
B - o . T : ranging from dust to 80 mm, particle size, . However, ror any |
~ Nr.T 0310a Ofenhaus - Querschnitt ' . - - size distribution,. this unit appears to be characterized by its
. . , : . , - ~ . - failure to Teact more than 99% of the carbide per. pass.. . .The.
Nr.T 0459 Ofenschaltwarte Leuchtschaltbild f. 2 Ofen _ - ‘ ability‘or,the vertioal,units to utilize*various‘particle size -
S . . . Lo - T . ’ ~ - -carbide is controversial. At Burghausen the carbide Ted to -

. L B R SRR o B the unit is previousiy ground‘to‘afsmall;maximum‘part
- IT. AC GENERATION BY DRY TYPE T ‘ - . (not. larger than 2.1mm.) but at ‘Rnapsack it ‘is ‘clalmed the
” o GENERATORS ey T R vertical unit satisfactorily,reacts’a'carbLQe feed»containing;_ '

M particles up t0 .10 om. i . It is apparent thet the vertical
.. unlt should glve better performance when using a. finely ground
- carbide feed.. = .. o ST R

A. General , . o ,
R ; German‘plants'employing dry type acetylene' SR Lo -~ Both types of unit operate at about the .same - S
. generators use one. of Iwo. "types .of generating units, . :The most Lo - acetylenefoutlet.temperature; - The horizontalfunit.hasva'gas
widely used type is a large vertical unit quite similar in form o - outlet temperature of lo0%., and;thatfror.theuvertical'unitifv-.
" to the»well‘knOWn,Herreshor-oven cammdnly;hsed'ih:thegUhitéd;v - , i3 '90-95% SRR e T e R L
- States for roasting:of‘pyrites_ores;;‘*The‘Secondjtypéﬁis-a,ﬁ R ST AL L e e JERR
horizontal'rotary-unit inside of is,a’rotary:Scre t0 - L D O We er}isrintroduced;intp;the hbrizontal_uhit;'
- Which ‘the carbide is fed. These: t3 are dese: : : - |+ thro T 8prays located: equidistantly along he ‘1o
s ingthéir_respectivecsections of “report. S R X o, Thy erpiqal,Units;hame@allithe%w er 1.
LT T L A B onto: the top tr “'f>'t3flo“or\11etrays-.“~ J
... The userof either type clains g - performance FE E 1 unit; designed f« Antroducti.

31 typeﬁgsjéompared.with;the;ot
-en » is: expe:




: ] orutéd as was appreociably deo:daaed. o3
§3§ﬁ°3§13§s§3§ ey gna cannot bo-quaan'}g,?§9f*. .

‘horizontal type unit.

Building s
the two types of gen
vertical requirements

- but horizontal
Tour times that '
It is difficult to compare plant cleanliness under
onditions since war damage and availability of =
eir materials must be con
It was observed, however, that the
was the cleanest;
‘odor of acetylene was quite
was much dirtier

reaction

ace rements are vastly difteiéh§ t6r"

erat raqu%Itvie roughly eastimated that the
about equal,

»1a{aboutA,,“m

o Ten squivelent oity ere
far equivalent capa

floor space for the horizontal unit
" required for the vertical unit.

existing ©

needed rep sidered in such opinions.

Burghausen ‘generation aree
somewhat dirtier and the
the Knapsack plent
plants inspected,
poor at this plant

Ludwigshafen was
pronounced;
than either of the other
"housekeepig" in general seemed to be
equipment ia poor condition.

B. Horizontal Rotary Generator

The Lugwigshafen acet
rotary—type-
1city of 2,000 cbm/hr.
1 that the units have
nearly 1,800 cbm./hr.
€. units. and the
‘sheet of this s
which item numper

Ylene generation plant consists
systems, each

‘oI acetylene;
& sustained produc
Following‘is*ai}'y
operation procedure used, A -
ystem is ‘presented as
references in the foll

of two. hor dry genersation
-having a rated. c
- experience has show
capacity of more
description of th
aiagrammatic flow
Appendix 4, to
text apply.

Figure I,

the conﬁiguqus chill .
port is conveyed by a

ged from
Part I or this-
ned belt conveyor to thne ace
arged into a s

, : . -Caleium carbide dischar
- and cooler described. in
. housed. incli
~and is disch
.capacity of 90 tons.

tylene genera
[tem 1, having
ontinuousl,

tion‘plant =~
tesl bunker, T ST T

. . This bunker is ¢ y purged Witﬁ

is equipped with level oontrols which operate ths feoders on
"tho"botgan of the large bunker, Item 1. The ocontents of this
.bunker:are periodioally%droppo&“toman”1dention1 bunker, Item 4,
through a quiok opening, air operated slide gate valve, . When
the:lower bunker is empty, the valve operates to refill it

from the upper bunker, after which the valve closes and the top

bunker is Tefilled from the large:storage-bunk
“binikexs, " ’ 4, are ocontinuous
‘equipped with a :
continuously discharges the carbide-into: the -feed sorew of the
generator, Item 5. ‘A variable speed drive is used for
regulation of the carbide feed rate. ’

_ - The feed screw of the generator is a sorew feeder
about 50 cm. diasmeter x 5 meters long, It is oonnected to
the rotating drum by a sealed slip ring. The feed is at the
opposite end, and at about the mid-point is g large vertical
nozzle connected to the bottom of the Scrubbing tower, Item 8,
through which the generated aoetylene~leaqes the unit. '

. The carbide is discharged—fron the feed screw into
the rotary drum generator, Item 6, inside the sereen section.
This unit is 2.5 m. diem, x 9 m, long and contains an inner
screen cylinder 2 m. diem., x 9 m. long.  The screen is an
assembly of. steel plates having open slots 2 mm, "wide x 6 mm,
long. -annular space between the outer solid shell and

the screen is. a spiral Tribbon welded to the outer shell; this
moves the material which passes.through the screen to the -

. discharge end of the unit. ' Inside the unit,along its - »
-~longitudinal axis, are six equidistantly spaced Spray .nozzles
- for introducing water onto the carbide.i’ At.each: spray nozzle

location there is also»a_thermocouple_entering the unit through -
-Ghe..shell and extending -into the unit.gbout - one meter, or into
the gas -space., Water flow rates to each ot the six’spray
‘QDZZIes;are‘individuallyfadju&table“to brovide desired tenp-
erature readings on each of the six thermocouples, Control-is
meintained to. give approximately the-followingftemperature;.»

~_ readings in order from carbide feed,end*(acgtyleneudiSeharge‘

& low flow rate of ni

the bunker into.

a double triang

- for discharg
generation
.. Sorew. conveyors

1itrogen, the excess
the .inclineqd
ular bottom,

ing carbide, as

vassing o

ut: the top- of
conveyor housing.

.The bunker 1

ed, to either
scherge ‘¢
Bt

w o end) to,the lime discharge end: . 950C : C., 102%;,, 1050¢,
'1c,195-110:0.“and-105-11006; "Total.water'requiremenﬁ is:'said to
“.be: water per kg, of -carbide fed to the unit..
PSR o p.m..byfa»58ﬂk;W¢,mQtor;g
o otor.,'ﬁThe:entirewunit-




the annular space ond are conveyed to the discharge. end hood.
The unit operated under a pressure’ of. about 200 mm. watelxr
column, The end hood is gealed against this pressure through
a water seal vent tank in such a manner that if the pressure
exceeds 200 mm. of water, the seal is blown and pressure is
relieved to the atmosphere. The bottom of the discharge end
hood is kept sealed by rotaining some lime in the bottam of the
hopper at all times. The lime is continuously discharged by
two sorew feeders, Item 7, to a bucket elevator, Item 13.

Acetylene leaves the generator in countercurrent flow
to the incoming carbide through the screw feeder, Item 5. It
passes to the bottom of a triple section scrubbing tower, Item
8, where it is freed of entrained lime particles before being
sent:to the purification plant. See Figure 2, Appendix 4, for
detalls of this scrubber. This tower is 3 m. diam. x 15 m.
high, and has three compartments each 5 meters high;  the unit
has a conic bottom (not included in the 15 meter height given
above). The top compartment is packed with a 3 meter thick
bed of iron Raschig rings; the two lower compartments are
similarly packed with porcelain Raschig rings. Each section.
is equipped with spray nozzles for evenly distributing the
.scrubbing fluid onto the Raschig ring bed. The acetylene is
scrubbed-in-the lower section with lime saturated water re~ )
cycled as supernatant liquor from catch tanks Items 9 and 10 by
& puup, Item 1l.- The 1,800 cbm./hr. of gas is scrubbed with
lime water at.a rate of 80 cbm./hr. The solution is combined
with the effluent solutions leaving—the [two upper compartments
ind flows to the previously mentioned catch tanks, Items 9 and

0. . : T o - ' o

The gas passes upward into the middle .compartment _
where it is again scrubbed, this time with 10 cbm./hr. of water'
containing 1.0 to 1.3 kg. of chlorine per cbm,. .of water. It
is claimed that the only purpose of using chlorine water is for
keeping the Raschig ring packing freed of lime which would
Otherwise deposit; it is claimed that this chlorine is not

‘eonsumed in purification of the gas, i.e. in forming PClxs, PCls,

' ~'8iCly, -ete. The effluent from this completely rubber

.covered -section is combinedMwi$h_the—e££luent;£fem;the-top

section and is sent'to the conic bottom section of the tower.
‘The gas is. scrubbed in the top section with fresh

eratufe of 189C. = The waten requirement is 20-30 cbum./hr.
The gas then passes to a small’' ges holder from which it is' -
to the purification plant.

water, the flow rate being controlled to'give a gas outlet temp?..

T

)

=3

&

The lime disocharged from the end of the rotary drum
contains l-2% unreaoted carbide. If this lime is to be bagged
and sold for either agricultural or construction (mortar lime)
purposes, it is elevated by a bucket elevator, Item 15, and is
discharged into a 2 m. diam. "Whizzer" type separator, Item 14,
where a primary separation of lime and oarbide is made. The
lime fraction passes to a bucket elevator, Item 18.  The
heavier fraction containing the carbide is sent to a gecond
"Whizzer" type separator, Item 15, which is identical to Item
14. Here the final separation is made between lime and
carbide. The lime is discharged to a bucket elevator, Item
18, where it combines with that from Ifem 14, and is dent to a
receiver, Item 19. The lime feeds fram this receiver into a
Fuller pumping system, Item 20, which transfers the lime to .
the bagging house. - This lime contains about 5-8% free moisture.

: The separated carbide fraction leaving Item 15 is
elevated. by a bucket elevator, Item 16, to a screw conveyor,
Item 17, This conveyor at present delivers the carbide to a
small wet type generator where the acetylene values are
recovered and the lime sludge  is: wasted. However, this
material can also be recycled to the dry generator carbide
inlet, as is shown on Figure 1. . '

If it is not desired to recover the lime from the dry

" generator for sales, provision is-made for discharging the lime

directly from the first screw feeder on.the end housing hopper

- .(Item 7} to a sluiceway. High velocity water flowing through

the- sluiceway carries the lime to a large basin where some lime

settles out, later to be dissolved by throughflowing weter, and -
the basin overflow is discharged to the Rhine river. . .

o .- The combined effluents from the three compartments of
the gas scrubber, Item 8, overflow. from the conic bottom section
to catch tanks, Items 9 and 10, where undissolved lime settles
to the bottom or -tank, Item 10, from.which it overflows.
Supernatant solution is withdrawn from a side outlet of the
second tank and is recirculated to the scrubbing tower's laver.

compartment by e circulation pump, Item 11. The;lim§;§glution,ﬂ;f7

containing suspended lime which overflows Trom  tank, m 10,
is sent to a series of degassers, Item 12, where dissolved °

acetylene is driven off and is returned to the acetylene stream.
".-The solution is discharged‘tO'the.sluicewayApreviously men- -

’

tioned.

c. Vérﬁi&al‘Txpe-GéneratOr» ) )




enerator is in use at both the Waoker Works in Burghausen
Eng_ac A.G. tlr Stickstorfdiinger near Knapsack.. —7The two
plants ure essentislly the same, so one desoription of ‘the
process aund equipment is sufficicnt. There is one difference
in tho generators used at theso two plants; the Burghagsen_‘.
generators discharge the acetylone from the top of the unit,
whereus those at Knapsack huve tine gas disoharge located bel ow

the “shelf" section.

= The Burghausen plant appears to be more modern than
that at Knupsack, and operetions are cleamer and smoother.
The description which follows will therefore be based upon data
cbtained at Burgheusen. Details of the Knupsack generator are
presented. as Figure 3, Apoenuix 4.

~. -..._ . Finely ground calcium carbide is fed from douyle
bunkers similar to those used at Ludwigshafen (see Sgctlon B,
Part II) by a screw feeder which discharges the carbide onto
the top shelf of the generator &t a rate of 10 tons per hour.
About 11 cbm.. of water is sprayed onto the top shelf through
Tour spray nozzles. Acetylene leaves the top of the unit at
959, and at a pressure of ca. 95 cm, water column. The
solid material is then scraped from the top plate and falls to_

the plate below, etc., until 'a series of ten plates are passeE;

The shuft to which the scrapers are atteched is rotated &t a
speed of 12 r.p.m. by a 17 k.w. .motor.  The solid material

drops from the bottom shelf into a deep hopper which is kept at -

- a predetermined working level in order to furnish a suitable
seal for the acetylene pressure. The lime is removed by a
rotating table type feeder and is conveyed to use points.

discharged lime is tested periodically by immersing. a grab * -
saemple in water and watching for gas generation. - If -any gdas

is evolved, the water feed rate is increased. If the lime is

discharged with more than 7% free water, it is not freée flowing -

-and the water rate must be decreased accordingly.  Figure 3,
_Appendix 4, shows the details of a unit similar to the one at
Burghausen; no further description is required since dimens-

. 1ons, ‘etc., are shown on. the sketch., ~ =~ '

. . ! 7The géétyiehe—ieaving—%he~genér€dnﬁ*entéianéar“tn;
bottom of an empiy steel tower 1.75 m, diam, x 10.6 m. high

where it is contacted with water for removal of entrained lime.
" 'About 40 cbm/hiz. or I : : ned “lime

t cb of lime water is circulated through the tower
and is discharged near the top of the unit by & solid cone -
sSpray ‘nozzle. ; 1ur h
are four spray nozzles Tacing into. the .center of “the column;
lgeli ¢bm./hr. of fresh vater is introduced thPough.these
nozzles. “towe: '

.
N

‘The -

Around the periphery of the column near the-top .

T@eﬁagétylene'leavesithe”top;efiﬁhisftgwer—atlabout;}‘

87°C. and passes to the next item. About 10-15 obm./hr. of
limes watexr overrlows from the bottom of the tower and is sent

.elther to a "lime pond"™ or to their-dichloroscthane-plant-for

useé in neutralization. The lime water temperature in the
bottom of the tower is 9000,

0
B

The acetylene leaves the top of the rirst sorubber
at ca. 87°. and at 70 om, water column pressure, and enters

"near the hottom of a Rauschig ring packed steel tower l.4 m.

diam. x 10,3 m. high. This tower serves to further clean the
gas and to cool it. The gas is contacted with cooled re-
circulated water which is pumped over the packing at a rate

of 40 obm./hr. ..The water is at 859C. in the bottom of the
tower, but 1s cooled by a neat exchanger in the circulation
line to 300C. The cooling of the gas results in some condensa-
tion of water, which is dropped out in this tower; the excess
water overflows from the bottom section of the tower and goes
to the lime 'water vessel at the first tower and thence to the
*lime-pond" ,

" The acetylené leaving the top of the Raschig ring

packed tower then flows through a "safety bottle" (water seal

to prevent flash-back in case of ignition},-after, which the
pressure is ca., 60 cm. water columu., The flow rate of gas

~entering the gas holaer is given as ca. 3,000 cbm./hr.

PURIFICATION AND DRYING OF ACETYLENE

III.
- . FOR CHEMICAL USE -

A. General |
- Each'plant included in this invéstigation emblOys a.
slightly different acetylene purification process; ‘only one
brocess for drying acetylene to yg;y“low'moisture content was
encountered. In all cases except at Hochst, the acetylene .

“being purified is that coming from dry type generators; HBtht

uses 40 year-old wet type generators. .-

The most elaborate purifiggtion system is-used at -

Ludwigshafen;“ﬁhere‘fhe principal end uses are for reaction with

. Tormaldehyde to give butinediol, for Buna synthetic. rubber by
-Reppe synthesis method, and for hydrogenation, to ethylene. f'or

‘used for vinyl compounds, since the Buna progrem is nil.-

use as-an intermediate chemical, - At present a large ratioc is:

* The -

 »moSt:simpleiprocessfﬁgr;acétyleﬁé.purification'investigated is~

--that used at Hbchst, where the end use is for vinyl ‘acetate v

monomer. production and for welding purposes. . Acetylene




" “lined storage tank, Item 6, via a pump, o
.-controlled in accordance with quantitive tésts made.on the gas '
- leaving the next tower, Item 9, 'so that a minimum of free . .. - -~ -
The chlorine wateriwhich collects - .-

. gonerated at Knapsaok is used principally for acotaldehyde
produotion, The end uses of acetylene at Burghuusen are
acetaldehyde, vinyl acetate monomer, vinyl ochloride monomer,

- vinyl aloohol monomers; that used for vinyl chloride monomer
production receives purification within the vinyl ochloride

produotion facilities only.

Following aere detailed descriptions of each of the
processes investigated. = The degree of purification is gliven
for each process where sufficient quantitative data were made

.available. :

B. Ludwigshafen ffocess"~

A diagrammatic flow sheet of the acetylene purifi-
cation plant at Ludwigshafen is presented as Figure 4, Appendix
4, Item numbers referred to in the following text refer to
‘the encircled numbers adjacent to equipment items shown on the
flow sheet. : .

. "The Ludwigshafen plant has a capacity for purifying
600 to 700 tons_of acetylene per month. Raw materials ‘
required per month are reported as follows: 500 kg. of 96%
H580,4, 12,000 kg. of chlorine, and 9,000 to 10,000 kg. of 100%
. NaOH. : A - '

- . Impure acetylene from the generation plant (see
Section II, Part B) enters the purification plant at a rate of
1,800 cbm./hr. The gas {irst enters near the bottom of an
acid-proof brick lined tower (Item 1) 1.8 m, diam x 11 m. high,
packed with porcelain Raschig rings. Sulfuric acid solution
is circulated over the packing at a rate of 25:-cbm./hr. by a
pump, Item 2. When fresh; the sulfuric acid solution contains
4% HpS0,4, but.as it becomes spent, the HoSO, concentration
.~ increasés to 7% and the acid becomes badly &iscdlored and -
fouled with resinous reaction products.” It is then sent to
waste and replaced with fresh acid from a 10 cbm. acid-proof

. brick lined storage tank, Item.3.

: ,The_gas leaves the tdp'orfthe first tower and entersA

the top of a second tower, Item 4,. identical -to Item 1 tower. - —

Here the gas is concurrently scrubbed with fresh chlorine- .-
~water solution containing-about 1.3 gms.  Clg/liter which is .
fed to the top.of the tower from a 20 cbm. ‘acid-proof brick .

' em 7. - The rate is_

chlorine remains in the gas.
in tne bottom of the tower is circulated by Item 5 pump to the

10

*
"

':

- top of the tower at a rate of £0-28 qbm./hr. ;‘o exooss
ohlorine water, equivalent to the inflow rate o rresh ohlorine
water, overflows from the bottom seotion of this tower to a

9. The gas leaving the bottom of the second tower, Item -4,
next enters near the bottom of a third tower, also identical in
construction to Item 1 tower., Here the gas is ocounter-
currently scrubbed with the partially spent chlorine-water
solution which leaves Item 4 tower. The solution is o
oirculated over the tower at a rate of 20-25 obm./hr. and the
excess is overflowed to waste.

" The gas leaving the top of the third tower enters
near the bottom of another tower, Item 10, which is acid-proof
brick lined steel and is 1.8 m. diam. x 11 m. high and is
packed with Raschig rings. In this tower the gas is contacted
by 7% NaOH solution which is circulated over the packing at a
rate of 10-15 cbm./hr. by a circulation pump, Item 1ll. F¥resh
NaCH solution is continuously introduced into the top or the
tower from a 20 cbm. storage tank, Item 12, by a feed pump,
Item 13. The feed rate is at about 100-200 liters per hour of

. 7-10% NaOH solution. An equal volume of solution is .
continuously withdrawn from the tower and is sent to waste,
The gas leaves the top of this tower and enters near the

. -bottom of an entrainment separation column, Item 14, which is a

- steel tower, 1.8 m. diam. x 7 m. high and is packed with lump

coke, Entrainment is sent to waste.

T - The gas thén is sent to a series of activated carbon
packed towers, Item 15, where’' it passes through two of the
three towers in series; the third is on a reactivation cycle. .
These towers are 3 m. diam. x 3 m. high, and have a centered’
- bed of 2 meters height of 3 to 6 mm. activated carbon (ca.
7,000 kg.) When the first tower of the "on stream" series

- -begins to permit passage of impurities as tested qualitatively,

- it is removed from the stream. The second tower is then made-
The first tower of the series, and the newly reactivated tower
becomes the second tower of the series. The tower removed
from the gas stream is then put on a regeneration cycle. One
tower will purify from 30,000 to 40,000 cbm. of gas before
requiring reactivation. Thé gas is then_sent_to the various .

o.use points, = ERC T S R : i

.. _ .. ‘The activated carbon is regenerated by superheated
Steam at above 110°C. -and-at about atmospheric pressure.: i

. Steam is passed through the carbon bed until all four thermo-
.".-couglesvlocatedfin-a vertical ‘plane in the carbon bed read

- The’ steam is condensed and is passed through an. .

—pump, Item 2, whioh sends it to the top of the next tower, Item——



¢

one stripper, Item 19, before being discharged to
::::z% The b:gboﬁ is then Aariéd by-ciroculating aoezylanor
through the bed by means of a blower, Item 16, at.a rate o
400 oba./hr. The gas is heated by a steam heatud tubulag
heat exchunger, ltem 17, to0:110-120¢C., and is then pasas a
over the oarbon bed. The gas then passes through a finne ‘
type cooler where condensate is removed qnd sent to thed zod
acetylene stripper, Item 19. = A total of only about 15 ;1
liters of condensate is removed for the oyocle. After a
water has been removed (no rurther condensation from the gas),
the heater is then by-passed and the carbon is cooled by
continuing circulation ot the gas alternately through the a
carbon bed and through the cooler. . Circulation is contin%g
antil the four: thermocouples in tine carbon bed all read 40°C.

Ir*if is desirable to have tge aoetyiene s%gne
absolutely free of chlorine, such as for use in ace
synthesis, the gas should bé passed through a bed of zinc oxide

" fol) -wing the activated carbon towers.

Scue available: analyses gave the following impurities
- contents c¢. the acetylene at three points in the process.
These figu.: s are not necessarily from concurrent analyses at
the three points, but rather are said to be somewhat repres-
entative of analyses made at these points. L

Imguriﬁx Content'ininilliggams per Cubic Meter

: "In Feed . Before Activated After Activated
Impurity - Acetylene .~ Carbon Towers

Sulfur ~ 1,388 . . ..183 - 30
Phosphorus . 372 - 29 _ o 8.5
Chlorine.- ' - I 4OOV o -,Ax$5 %

'x . It is claimed that the final chlorine content should
not exceed 15 mgms./cbm. and is normally 7-10 mgms./cbum..
It is c¢laimed that the figure shown in the tabulation

- above: (83 mgms./cbm.) is one from an erroneous analysis.

¢. Knapsack Process .
'faﬁgLudwigshqfen;except-that no-activated carbon is-used.

report on the Knapsack operations. - -

‘There are insufficient differences to warrant any‘sépagate'.;uf5’.

e v g e T L e i N
. ..One interesting disclosure revealed during-the - '

Carbon Towers .

_ " The ,process at Kaapsack is'quité Similarwto_thatjused*='

interrogation of Dr. LBach was his claiied discovery during
the war of €he presence of divinyl sulfide in acetylene
generated from oaloium carbide,  Dr. Losoh olaims that this:
compound is present to the extent of 400-500 milligrams per
cubic meter of generated acetylene, and that the combination
Sulfuric aocid-chlorine-water treatment oompletely removes this
compound from the gas.

'

Following are some typical approximate impurity
contents of acetylene before and after purification treatment - .
as reported at'Knapsaok:

Impurity Content in Milljigrams pexr
Impurity ' ubic Meter

. ' " Before Purification After Purification
Div;nyl Sulride .. 400 - 500 . . 0.0 - ’

Pﬂg 500 - -30-40
gﬁ 200 10-20

.

D. Burghausen Process

The acetylene purified at Burghausen by the process
described below is used -only where the acetylene must not be
very dry.  Acetylene required to bé moisture free (for vinyl
‘chloride mopomer production) is dried before purification
(See Sectidn F. for drying process details) and is purified

“within the vinyl chloride equipment by treatment with gaseous

chlorine.  The acetylene purified by the process described in

- the' following text is used in the production of acetaldehyde,

vinyl acetate and vinyl alcohols.

' Chlorine and water are brought together in such

.ratios as to give the 15-20 cbm./hr. of water a chlorine

content of 1.2 gms. per liter. This is accomplished in a
.stonewa?e tower 1 m, diam. x 6 m. high filled with 35 mm.
porcelain Raschig rings. Water enters at the top and chlorine
gas enters at the bottom of the tower. The effluent from

this tower flows to a rubber lined steel tank, 3 m. diam. x

.4 m. high whicp is equipped with a rubber covered, paddle type.
—agitator rotating at 20 r.p.m. It is claimed that the )

agitation-inqreasesvthe:solubility of . chlorine in the water.

.- This 301utibn‘is continuously pumped. by a stoneware pump to a . -
. Teed tank in the top of the purification building; '‘excess
“solution overflows fram the fe?d tank and is returned to the

larger agitated tank.

1

" - Acetylene from

1

‘thgiverfiééi~dr§ ﬁypeggéhérat

T




' intended.’

meterod to the puritication plant from a gas holder at a rate
of oa. 2,500 obm,/hr.-and-at-a-pressure of 550 ma, water
column., This gas enters at the top of a rubbexr lined steel
towel 1.8 m., diam. x 8 m. high. The tower is filled with 35
mm. Raschig rings. Also entering the top ot the tower is a
stroam of rrosh oillorine wuter rrom the feed tank previously
-degoribed j——the-rate—ie-16-Lu—obms/hr:, -a8 required. i
Solution-collected in the bottom of the tower is ociroulated
back to the top of the tower by a stoneware pump at a rate of
20 ocdbm./nr. iixcess solution, equivalent to the rate—of fresh
chlorine-water input, overflows from the bottom of the tower and
1s gent to waste, Efforts were made to recover acetylene from
this effluent solution, but were abandoned ds being unsuccessful.
This tower operates: at 5-25°C., and at a pressure of oa.

450 mm. water colwan, The gas leaving the chlorine-water-
scrubber is periodicelly tested with wetted test papers con-
taining 4;NO3, KI anu lead acetate, as cualitative tests for
PH3, excess Clpy and Ho3 respectively. = Adjustments to chlorine
water feed rat€ are manually made accordingly by the opersator.

The gas next enters near the bottom of a steel
tower 1.8 m. diam X-8 m. high, packed with 35 mm. Raschig
rings. Here the gas is countercurrently scrubbed with 300
- 'liters per hour of 3% NaOH solution from a feed tank containing
‘the previously prepared solution. Also introduced to_the top
of the tower is 20 cbm./hr. of solution circulated from the
-bottom of the tower by a circulation pump. ‘The excess - .
~ solution, eguivalent to the inflow rate of fresh NaOH solution,

. overfIbws‘Tfam_the‘ﬁéffom of the tower and is wasted.

, . The gas then passes to a rubber lined entrainment
separator -ca. 2 m. diam. x 3 m. high where entrained liquidas
are dropped from the gas stream and sent to waste. .  The gas is .
then delivered to the various use points. T

5.

.above are made on-the gas; hence, no quantitative data were -~
avallable.. . - R ] : ; SRR e S

‘E. HbchsffPrOcesé‘;

... Acetylené is purified at the HBchst plant only for |
‘use in vinyl acetate monomer production and for welding ‘
p@iposes.ﬁ‘ The process. and:plant are very'simple and appear to
' glve an adequate degree’ of purification for the end uses : .. ..

“year-ol@-wet 'type’

~Acetylene generated

.“theén sent

~respectively. i -

eneration plant is pumped from a gas holder and is moteged to
ghe puririoztion plant at a rate of oa, 350 ovm.7/hr: and ‘enters

the bottom of a rubber lined steel tower 1 m, diam. x 8 m. high,
packed with Raschig rings. The gas 1s counterourrently

sorubbed with a sulfuric acid solution containing sodium

dichromate. The solution is circulated over the packing from

a rubber lined-catch—tank-by-a-pump at a-rate of oca; -10-obmi/hri———
This solution-is in a closed oircuit anu is ciroulated until it :
becomes spent as measured by 1ts oxidation power. It is

solution which was transterred to this tower from the second

tower of the series, whiqh receives all the fresh solution.

The seocond tower is identical to the first and the gas leaving

the top of the first tower enters near the. bottom of the .

second. The sorubbing solution is, when fresh, of the

following compositjon: 720 kg. of 95% HpSO4, 62 kg. of

NagCrp07, and 700 Rg.- of water. This solution is considered

to be spent when the chromic acid concentration reaches 10-20

gms. per liter; it is then withdrawn from the first tower
recirculation system and is sent to another department where it

is electrolytically oxidized to restore the original chromic

acid concentration. . ‘It is said that the acid becomes )
darkened, but does not accumulate any solid "sludges", and can

be recycled inderinitely without being wasted. Apparently
replacement of mechanical losses, etc., maintains a satis-

factory balance on the collected impurities. It is also
-claimed that no concentration change ccecurs which would -
require either addition or evaporation- of water. :

’

co - The gas then passes to two brine cooled tubular heat
exchangers for removal of moisture. The gas passes through
these units in series, and is cooled to minus 12 to 14°C.
Condensate is sent to waste. S :

 'Thé Hbohst operation formerly next sent the gas to

_ : ‘ ] 'units containing e "Kieselguhr mass" made from 140 kg.

S N . e . ' ‘mentioneda . 1 . kieselguhr, 66 kg. of 95 HpSO, and 70 kg. of NasCroO.
CS other than the qu: ‘ . 1 - eselgulr, or .99 HaS . 7.

No Lests other than The gualitative tests mentioned ] . -was'for further purificatien and drying. Howeéeré'Zn;§mpgs

This-

recently been abandoned since: the acid or dichromate values
could not be recovered, and the gas is .sent from the coolers

- directly to one of two solid NaOH packed towers. These = . ...

towers are 1.5 m, diam..x‘ﬁ;S m, high and are constructed from - -

~8teel. . The gas is.freed 'of any acidic constituents such as

1

S0, and CO; and is further dried in this tower. . The gas is.
%o‘the use points. = SR o

Thé:?ﬁiifiedigéé~islchéckedfhoufly:by quéiitdtivef'*

_*methéds‘only. "Papers saturated with silver nitrate and lead -
»_acetate_are,psed;tqurove ot

» the asbsence of PH3 and HpS -

’
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e,

meterod to the puritrication plant from a gas holder at a rate

of oca. 2,500 obm./hr. and at a pressure—of 350 mm, water

column. This gas enters at the top of a rubber lined steel
tower 1.8 m, diam. x 8 m. high. The tower is rilled with 35
mm. Rasohig rings. Also entering the top of the tower is a -
stroam of rrosh cilorine wuter rrom the feed tunk previously
degoribed; the rate is 16-20 obm./hr., as required.

Solution collected in the bottom of the tower is oirculated
baock to the top of the tower by a stoneware pump at a rate of

20 cbm./nr, ikixcess solution, equivalent to the rate of fresh
chlorine-wuter input, overflows from the bottom of the tower and
is sent to waste. Efforts were made to recover acetylene from
this effent solution, but were abandoned as being. unsuccessful.
This tower operates at 5-25°C., and .at a- pressure of ca.

450 mm. water coluan, The gas leaving the chlorine-water.
scrubber is periodically tested with wetted test papers con- ... .
taining 4A;NO3, I anu lead acetate, as gualitative tests for

PH3, excess Cly and HoS respectively.  Adjustments to chioxine

water Teed rate are manuzlly made accordingly by the operator.

The gas next enters near the bottom of a steel
tower 1.8 ‘m. diam x8m. high, packed with 35 mm. Raschig
r;ngs. Here the gas is couritercurrently scrubbed with 300
liters per hour of 3% NaOE solution from a feed tank containing
the previously prepared solution. Also introduced to the top
0f the tower is 20 cbm./hr. of solution ciréulated from the
bottom of the tower by a circulation pump. The excess .
solution, -equivalent to the inflow rate of fresh NaOH -solution,
overflows from the bottom of the tower and is wasted.

The gas then passes to0.a rubber lined entrainment
Separator ca. 2 m., diam. x 3 m. high where entrained liquids
are dropped from the gas stream and sent to waste., *° The gas is.
-then delivered to the various use points. = .- . ,

: . No tests other than the qualitative tésts'mentioned
above are made on the gas;. hence, no quantitative data were .
~ available.. - oo S T e - R

E. Hochst Process — -

.. . Acetylene is purified at the Hbchst ‘plant only for
use 1in'vinyl acetate monomer production and for wel ing
-purposes. = The process and plant areé very simple and appear ‘t
‘ glze»gndadequate degree of purification for the end uses . . . .
. intended,. . ol T R o S R s

t

.5_U then sent %o the use points,

-~ acetate are used to prove the absence of PHj 'and HpS -

' A.Acétylene;generated i ‘>”40_yéarfpld;wef fypeﬁ““wwgwM 

c

‘generation plent is pumped from & gas holder and js metered to

the purirication plant at a rate of ca. 350 obm./hr. aud enters
the bottom of a xubbexr lined steel towser 1 m.:diam. x 8 m. high,

" packed with Raschig rings. The gas 18 oountercurrently

sorubbed with a sulfurioc acid solution ocontaining sodium .
dichromate. The solution is circulated over the packing from
d rubber lined catch tank by a pump at a rate of ca. 10 cbm./hr.
This solution is in a-olosed circuit anu is cirouluted until it
becomes spent as measured by its oxidation power. It is
solution which was transterred to this tower from the second
tower of the series, whioh receives all the fresh solution.

The second tower is identical to the first and the gas leaving *

-the top of the first tower enters near the bottom of the

second. The sorubbing solution is, when fresh, of the
following composition: "720 'kg. of 95% HpS04, 62 kg. of
NagCrg07, and 700 kg. of water. —~ This solution is considered
to be spent when tihe chroumic acid concentration reaches 10-20
gms. per liter; it is then withdrawn from the first tower
recirculation system snd is sent to another department where it
is electrolytically oxidized to restore the original chromic
acid concentration. - It is said that the acid becomes .
darkened, but does not accumulate any solid "sludges", and can
be recycled indefinitely without being wasted., - Apparently

- replacement of mechanical losses, etc., maintains a satis-

factory balance on the collected impurities. It is also
claimed that no concentration change occurs which would
require either addition or eveporation of water. :

Thé gas then passes to two brine cooledftubular'heat

ekchangers.fpr removal of moisture. The gas passes through
~these units in series, and is cooled to minus 12 t90.:14°C.

Condensate is sent to waste.

P ~~ The Hbchst operation formerly next sent the gas to
units containing a "Kieselguhr mass" made from 140 kg.

-kieselguhr, 66 kg. of 95 HpSO, and 70 kg. of NaZCrzoz; This
this '

was for further purification and drying. However, has
Trecently been abandoned since the acid or dichromate values

—..could not be recovered, and the gas is’ sent from the coolers .

directly to one of two solid NaOH packed towers.  These - .
towers are 1.5 m. diam. x 4.5 m. high and are constructed from
steel.  The gas is freed, of .any acidic constituents such as
S0, and 'CO; and is further dried in this tower, The. gas is

R

| RZ'Theﬁbarified gas’is,checked.houriyyby qualitative

méthédsvonlye‘, Papers saturated with silver nitrate and lead |-

[

. respectively. I R

<o




‘ alytioal data on the gag before
T hese dat. ent analyses

Followihg
and after purification; these data do not repres
of semples takon concurrently:

Component Before Purification -After Purification

Acetylene : 99.5% 99, 4%
COp 0.034% 0.07%
co 0.05% 0.02%
PH 0.054% ~ 0.0001%
Hp 0.003% 0.001%

- Moisture content of gas, on wet basis, is ca. 0.02%

F, Burghﬁusen Drying Processes
i. Drxihg for Vinyl Acetate Monomer Manufacture

A very simple drying system is employed at
Burghausen for acetylene used in the production of vipy; .
acetate monomer, here is probably some further purificati on
in the second step of the process.

Acetylene previoﬁsl%_purified by the chlorine-water
process described in Section D above is brought to the vinyl
acetate plant from a wet type gas holder at a rate of ca. 80
cbm./hr. - The gas then passes through three steel tanks
packed with calcium carbide, each tank holding 30 kg. of the

1l x 2-inch sized lumps. = The gas may be directed through
these drying tanks either in series or in parallel. The exit
gas is said to contain 5 gms. of water per cubic meter. :

: The acetylene is then sent through three "kieselguhr
mass" unitg in parallel. These units are packed with three
trays each containing a 10 cm. deep bed of the kieselguhr
mass, having & composition of 20 ‘parts kieselguhr, 14 parts

-NagCryp0n, 13 parts. 95% HpSO4. and 20 parts water. Two of the.

‘units are about.-l m. x 1 m. x 2 m. high, '‘and the third unit is
-about 2 m. x 2 m. x 2 m. high, The'smaller units require ca

~120 - kgs, -each of the mass; 'and the larger unit requires 360 kg.
The life of the mass. 1s about two weeks, after which it is.
wasted.. = The mass is considered to be’ "spént" when the gas.
leaving -that unit.discolors either silver nitrate or leas.
-acetate solution‘saturated,test‘paper; The gas is then sent
on to .the vinyl ‘acetate facilities, .. ~ . e

PR |

8. Drying for Vinvl Chloride Mopomer Mapnufaoture

The acetylene used for the manufacture of vinyl
chloride .monomer must be prectiocally free of moisture because
of 'the HCl present in the vinyl chloride synthesis. At
Burghausen, the acetylene is dried previous to any purificatl on
and is delivered to the vinyl chloride plant containing less

than 0,2 gms. of water per cubic meter of gas.

' . Following is e detailed desoription of the process
and equipment-employed at Burghausen. Item numbers refer to
the encircled numbers adjacent to equipment items on the
diagrammatic flow sheet presented as Figure 5, Appendix 4.

Acetylene from the generation plant gas holder is

~jumped—to*the“purifidﬁtibn plant by a Roots-Connersville type

blower,.Item 1, at a rate of 600 cbm./hr. and at a pregsure of
one atmosphere gauge. The gas enters near the bottom of a
rubber lined steel tower, Item 2, 1 m. diam. x 8 m. high which.
is packed with Ragchig rings. A oirculation pump, Item 3,
circulates 1 cbm./hr. of 20% sulfuric acid over the packing for
drying of the gas and for neutralization of ammonia, The
fresh solution contains 20%-H2$04 and is used until the free
S0, content reaches 1%, at which time it is discharged and

‘répldced with a fresh batch of acid. If ammonium sulfate .
~ starts crystallizing from solution, water is-added to keep the

salt in solution. The spent solution is crystallized for
recovery of the ammonium sulfate. - A

The gas then enters the bottom of a second tower,

Item 4, which is & steel tower 1 m. diam. x 8 m. high and

Tilled with Raschig rings. ‘A circulation pump, Item 5, i
‘eirculates 3 cbm,/hr. of a solution containing 350 gms., NaOH

per liter. = It is elaimed that the NaOH concentration remains
about constant in this tower and that the solution is con~
sidered to be "spent" only when it becomes badly discolored

and accumulates appreciable insoluble solids. The function is -

claimed to be for neutralization of acidic constituents such
‘ag HoS0, from the first tower, It is said to be necessary to -
change fthe golution in thid tower only about once every three

‘“‘ﬁbnths, The'spgnthOlutibn‘is wasted.

_The ' gas next enters the bottom of‘é:thifdvtower;

Item 6, which is a steel tower 1 m. -diam, x 8 m. high and ig
-packed with Raschig ringd. Here the -gas is contacted with

two streams.of drying solution which is a 5% trichloroethylene

solution. of methylpentandiol (2,4). ' A stream of the solution -

J

. prewic Sly“qodlgd”tO’minus'SOC.rby a brine cooled:tubular heaﬁ\'ff"

AN
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i : - y in the separator. The water
hang the top of the tower. whioh separates into two layers
:x:coon;rétiz:: :f %:eizgigggg:dotgfgd 2n1y gy a water cooled ) PD:BO 13 :gn:hZOO:ESEE. %ggmtg; trichlorethylene phase 184
heat ‘éxchanger, Item 13, is introduced into the oolumn about returne »
2.5 meters down from the top., This fraction of the solution
is at a rate of 3 ocbm./hr. and is ct 20°C. The gas leaves
the top of tho tower at about minus 5°C,, and passes to a
" brine cocled heat axc er, Item 8, where it is further
cocled -to minus 1egb. ondensed trichlorethylene solution is
returned to the column. 7The gas is then sent to the vinyl
chloride plent; 4t contains 40-50 gms. per ocublic meter of
~trichlorethylene and less than 0.2 gms. of water per cublc
meter. ,

. The trichlorethylene solution, containing the

N absorbed water is collected in the bottom of the tower, Item

————————6,-and-then passes out through a liquid level controlled -

valve to a gas separator, Item 10. This unit operates at
ataospneric pressure and hence gas is released as. it enters
the tower. This unit is steel and is 50 cm. diam. x 3.3 m.
high end has an expanded top section 1.2 m. .diam. x 1.2 m. high.
The liquic leaving the third column enters the top of this
tower and flows out the bottom to the next unit. Gas leaving
from the top of the unit is sent to-the suotion side of the

feed blower, itenm 1.

: - The liquid trichlorethylene solution leaving the
botton of the gas separatcr next enters a fractionation and
stripping column, Item 11.  This is a steel column having a
1 cbm. reboiler pot, a stripping section 1.2 m. diam x 6.5 m.
~high, end e fractionstion section 0.8 m. diam x 4 m. high.

The reboiler has two heeting coils having a total surface of
5 sg.m. Liguid level in the reboiler is maintained at 0.5
- cbm.  On top of the fractionation section is a verticel - = |
tubular depiniegmetor ca. 0.8 m. diam, x 1.5 m. high. > Feed to -
the column is at the change of diameter. ~The unit.is pecked
wigh”Raschig rirgs. The reboiler contents-are meintained at
. 91"C., \and vapors leave the water cooled dephlegmator at ca.
. 20-30°C, The bottoms are the regenerated trichlorethylene
solution ‘of methylpentandiol, frece of water, . These are .
continuously withdrawn by a pump, Item 12, which sends ca.
4 cbam,/hr. through ‘2 water cooled tubular heat exchanger,
.~ Item 13, and thence back to. the absorption colunn, Item 6. -
Gas ana vapors leaving the dephlegmator next pass to-.a brine
. cooled tubular heat ezchanger,lItemTls,»where*evaporated;”T"

trichlorethylene and water mixture is condensed. ‘Condensate -

is-dropped from the gas 'stream in a separator;. _gas.i -
- Tevurnea to the suction side of the feed blower, Item 1. ' The -
_{cqnaensgpgjlsHa!t!pxghg§evmixturexofﬂWater;andvtriCh;orethylene'17
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ABSTRACT
Slm 1he successful carrying out of the catalytic oxidstion of paraffina to fatty wclds I
" dent on the ch lstics of the raw material, small scale tests for culull-;
propoo«l raw materials aro important. A description of two such tests Is given. By way of

showing how llae tests compare with the actual produelloa procedure, the latter s briefly
reviewed, ) .
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"INTRODUCTI

Objectives

The orlgl-d purpose of hls study was to review the
German practico for mnnlu paraffins to fatty. acids.
Previous Investigations had. shown the .method, as car
ried out on a production scale, 1o be too expensive to
be of interest under conditiouns’
the United States. It -was hoped,  however, that during
the war years further laboratory rescarch, which still had
not been applied to plant operation, might have resulted °

in developments which could ‘give somde promise of
making tho process of interest. With' this in mind, the ’

present trip was made to tho research laboratories of
Henkel & -Co. in A Dilsscldorf, where researdh for the
Deuteche Fettsurewerke is carried out.

v

ormally prevailisg in’

Evaluation:

No new developments-wero-uncevered which made the
situstion different than provious investigators had reporte
ed it. There wero found however, two small-scale tech.
niques for cvaluating raw materials for paraffin oxl.
dation which ‘may prove of Interest to future research
workers carrying sut further laboratory studies on the
‘problem. : -

bulde to the Reader:

.Seyeral references to material on tho production and
uses of the synthetic fatty acids are given in Appendix
No.3.

BRIEF REVIEW OF THE PRODUCTION: OF
SYN]‘HL‘HC FATTY ACIDS THROUGH PARAFFIN
OXIDATION

fnty acids consists in blowmg air lhrough ﬂle hellcd'

" - paraffins, uling po

T ed punff‘ns wuh 2 mixture of carbon monoxide and:
hydrogen to form. an aldehyde, . and lubsequently oxid-

izing the. lnter to'a flny a

. The steps in the pnrafﬁn oxldnlwn proccu are as '

follows. - . -

A paraffin’_mixture bonlmg bclween 3200 C. nnd
©+450° C. .

“ganate whidh | serves as‘a cntalyst. The oxxduhon is

~ allowed ' ‘to progrcu until- about : one.:third of the:

x _pnrnffm is converled to fatty . acld

(Fischer - Tropach " Gatsch) “is- oxidized by :
‘blowmg air through it ‘in. ‘the -presence “of. perman- -

d - mixture, frém “the: water .

saponified with s 'dium' énbon-le and
sodium -hydroxide. i

“ The relnmng plr-fﬂn m-p mixlurc is nuloclnved

during - which" some of “the unrcacted pnnfﬁn is

. separated ‘out by gravity. Tlm is relurncd to lhc
- original oxidation. vessel.
(5); The paraffin-soap. n_nxmrc from the above step is
am . distilled - to - remove . .the remaining paraffin,
Ino returned  to lhe._ original oxidizing.
vessel.

'(6) The- residual soap from the above proccu is” acidi-
fied with. sulpbunc acid, ] .
(7) : The hbernled fany ucnds are glvcn a counlcr cur-

. rent water-wash.

(8) The washed fuuy acids are fracti nully dlshllcd

Three plants were " actually cngagcd i convcnmg

- panffmv to fauy uclds by-this mclhod Thoy were the L.G..

- (2) he. resulunt mlxmre of fatty acids . nnd unrcac(cd” -plants.




various
steps exe
pressed in
tons, -

Crude fatty acid 31,000
"Cooler oil” ** ° 2,000
"Cooler water™ ** 11,000
Oxidate wash water 8,000
_Acid waste water 100,000

" Exhaust air 180 millions.m® -

) Loss *

7 Fatty Aéid Distilling.

_ First cut-(C—Cy) - . 5800, :
Main cut (Cio—Ca).. = 22,200

Heavy cut (Over Cyo). . - 2,000
Still residue. - - . .- 3,000

T Towl 32,600

“of | course, ' total . over:;

Yield in tona —-—-
exprossed in

100% fatty

scid or re-

sidual
. paraffin, i
- - - - »

31,000
2,000
3,500
1,200
3,000

A tabulstion of the resslts of a year's eperation of 1he’ Deutsche Fettalurewerke, at Wittes le given below: '
Yielde obisined In the Wittew Operstion from warkiag wp 60,000 toms of Catsck per yeor

Amount from

Percentago Yield

. yield by . basedon

weight carbon
hased on content.
100 parts ' :
of gatach * .

78 —80

5 —8
28 6
(20) 3
(250) 15

P

Of peime lmportance to the snccoss of parsifia b
= Jatlon o the quality of the hydrocsrbon woed pu s wiarts -

ing materlal. The ealy tests which Rave been devieed
for evalusiing such a raw material are sctual smsll scale
oxldation tosts. ‘An outline of the twe finally sdepted lo
given below, . B _
§L One spparatus for such a test, capable of being used
with 2 kgv. of raw material appears 33 Appendix 4 Is
this test the. steps of the actwal plant procedure. tabulat-
ed on page 6, sre reproduced on s minlature scale. The
procedure Is as follows: EE .
A. Four grams of potassium permanganats are dissolv-
ed in & small quantity .of wster and this solution Is
slowly added, while atirring, to a beaker containing 200
grams of gatsch at a temperature of 120° C. As soon as
the water is evaporated off, the temperature is slowly
raised to 150° C. The ‘contents of the beaker are then
added to 1,800 grams of gatsch previously introduced
into the reaction chamber of the apparatus.

The temperatare of the mass in the reaction chamber
is thea brought to 105—110° C. and air is passed through

hour (50 to 75 liters

per kilogram). The blowing of air through the mass is

© TESTING CATCH FOR THE FATTY ACID-PROCKSS

The materdal remalalag Ta [ Ihe eildation vessel, de-
M‘u«v’aﬂ»m'..hmalu worhed In 8 se
paratecry fusnel sad yields “washed exldate”™ and *oxl-
date wash water”. This precedure correeponds to step

~ ) of the plaat precedure se outlined,

- The "washed oxidate” Is then saponified with the cal-
culated quantity of sodlum hydroxide (37% NaOH so-
Jutlon), snd the miaterial Is again allowed to separate
into two layers, The upper or. olly layer corresponds 1o
the "mechanical gatsch® of the larger scalo process and.
the lower or watery layer to the-"crude soap™. This
procedure ls analagous to steps (3) and (4) outlined on
page 2. ) . '

The “crude soap” is hot extracted eight times with
benzine, the latter being subsequently evaporated off and
yi‘eldiug a bensine cxtracted "return  gatsch”.  This

" corresponds to étep (5) on page 2. In plant practice the

gatsch is separated by distillation instead of extraction
and is known as "distillation gatsch”.

The benxine washed: "crude sosp” s acidified with
nilphuricAl.cid to liberate the fatty acid (analagous to
step 6) which is subseqently water-washed (step- 7).

continued until a_saponification value of about H40—is—— ke ushied fatty acids are.then distilled (correspond-

reached, or until the rise in saponification value ccases.

plant gpe'r:ﬁﬂl_!-) e e ;
" The -material condensed -and collected from the . two

(Tbg forcgoing . air blowing duplicates_step (1) of the

condensers separates into two layers and corresponds to the .

"eooler oil” and Pcooler water” of the full scale process.

ing to. step B) At & pressure ‘of 4 mm., the distillate being
scparated into "light' cut™ and "middle cut”."The portion,

- which_would in a large-scale: operation he. .taken- off .as

a "heavy.cut” is allowed -.to : remain in- the - distillation:
with the residue. A_n- example of.data from a run
apparatus appears on the following- shect:—

'- .VS‘cp:avrl‘lcd"-. . condensation rom. the - exhaust avi g_,vl‘héb_obxidno‘r.




tock
Tage pouul-- mnuuu

Ozldation temperature . s JORGe s vt
Osldhtion time . - ;s 0heurs ¢ o .

Blowlag alr pee hour

140 liters (70 \ per lz)

e ————————————————— e ————p——
. . . g* . - v

Cooler water . . .. 300 gr.'*

CrudeOxidate - - .- -+ ' - 1B2Sgr. - AcidVal 88 . " Sap.VaL 173" -
Water washed crude Oxidate T L0 gr. - Aeld. Val 77 Sap. Val. 157"

‘Saponified with 37% NaOH 515 gr.

Mechanically separated return gatsch - 590 gr. -
Beasine extracted return gatsch  * " 295 gr.

Washed crude fatty acid. . 795 gr.

First cut distilled fatty acid ~*
- at4 mm, pressure boiling up to 140 C.
. Main cut distilled fatty a¢id

gl Sap, Val.430

at4 mm. pressure boiling up tnz-iO'C..' 410 gr. . T "s.p.v;_l.z:u

High molecular weight huy ncldl

and still residue ) ’ . 3003&. PR

In the example given ahove, the oxidation was “allo

‘ed to proceed farther: than 'normal.’ Usually  the '.relellon’
is atopped when- the crude oxidate ‘has"a _saponification’ !
value between 135 and 140 - (15—25 hours). - Because ~of

this ' over-oxidation there  is ‘more - "cooler ‘water” than

normally - (300 o usunl fi igure © of - 230—250). °

Another -consequence ‘of this ‘over oxidation'is-that the

resulting high' molecular weight acids, ‘which in this.casc .

are ‘csscntially “oxyacids,. arc “proportionately increased
over, normal operation  at lhe expense of lhe Pmain
»fnchon 8 R

) B It is, of coursc, :mpousiblé ‘to. sct - limit ‘for‘
" experimental runs on this ‘apparatus ‘which’ will -show -

" whether or not. a’ given raw material is suitable to use ‘on
‘a_plant .run becausc: cconomic conditions' may be:such ‘at
“one: time &8 to- ;nshfy ‘running * material wlucl( under

.. other conditions . would " not’ be “practicable,. A sgood. .

. Fuchcr-'l'ropsch 5nuch when run as nuthncd nlmve will

frqm tho |
lherefore. ﬂm

“‘unsaturated ‘acids

does ‘not'itake place: : For ‘this ‘rcason - the yield "of

‘agide is somewhat smaller than'on a lirée"u'cn'le".'ppention. ;

_IL “An even' smaller experinienul“bxidllion unit, cap-
able of being used for a charge of only 100 g., is shown

in Appendix .5. ‘As in the apparatus just prevmunly dis-

cussed, this small unit is clnrged with gatsch containing
02% of potassium permlngnnlle in water" solution.;, It

‘is then brought to-108° C.' by immersion’:in’ an “oil bath"
'_lnd the oxndnnon is e ned out by ai blowmg (7—10

Director of Research Heakel & Co.

Dr, Wolfgang Guendel In charge of research Dilsseldor!
on Paraffin Oxidation < "Henkel & Co.

: Dilsseldorf

APPENDIX Z
GERMAN TARGET VISITED
Name ) ' Loeation
Rescarch Department of . Dil,uldbrl
Henkel and Company
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rotrichateschretbun, Jder tuomiscie P 440

o————— - S —— . - — 7 ———————

Aﬁ;g.?o:;cr-xntstea tichitogencus (w» Cfengus) nit olncx
YT von ungeZnaky 13 €, dungen Verreindcung in dev lNlew
dorerucicuureini ung crfolaty Xozzt in einor Robrlelrun,, uit einexn
guucouter im Rebetnuoslal zu den 6 Ofenguskoapressorse (1200 k5,
pordurlodussung 13 U00 a3 « Das Ofengas wird in viur Jtulun von
Guemeteruruck uuf 10 ot tomprinjert, linter jJcier 3iule der
fuapressoren ist aln wasuorkilllur &in eschaltot; bel Lwel runpres-
soren nind aie xlkler Jder vierten Stufe gureeit v.rsuchsweise wog-
gelansan, . .

von den Ronipressoren golungt denn dao Guc in einer Sutsellcliung
2u uen 6 ClenfuBwdic..:e Jeco fiuche bildat ein Iir olon chpe-
scllosseread Arorepat ven eirem Waschir, vicr Znisrurnungstirzen
and <ipnaz Ausbtlyjeturm. In aex w.ocher (sicbbouenwascher, nit GE
Biden) wird unter 19 ata Betricbsdruck das Acstylen aus cen Ulfen=
gud Luugunaschon, Hinter jedan wuacher 1st ein pdbachedder geschel-
tat, us mitgericgenes Jucaer wieder abpoeheiden zu kinndn, nuferden
b. incet sich in der Satmelleitung hinter den Zaccher noch ¢in
ibucheic.re Tas acetylenfrel gewuochere 5u3 (= Rohgno) wird in

dor Lince—srlese (Bau 460) wellor zerlegt.

Plulwuster sugeschultet wird. Das- 2 1
pumpe {<£2 atl ‘potrlebsdruck) oben ouf den guscloy sulsegoben und
Tiuft im Geguastrom zua Gas Uber die siedbbbden. Vom Suwmpf des
«asckers gclangt des Gus zur Entspannungsturbine,” dis it der

sowsschen wird dus Orfengas =it wreisloufwusser, .Cen ur Fryins
et o4 2

- oinag™

Sulzerpumpe pekoppelt ist und &le einen Teil der-rumpenercrgie
cfert, und von hier.aus dem ¢reten Inspannungsturm EB.. I28
#wacchvanoer wicd rier nuf etve 2,7 =te entsparnt. “ber an ont-
apannuncetura tritt ein Gao nit etwe 45 % C.H, ous, ¢ fir cine
direkte Vorarbeitung noch zu verdlinnt 1st ufld“das dcher yder in
die Cfengaslelitung vor die Kompreasoren-xurchgcfiﬂ . Ta-
gurch kezpricieren die (Zenghskompressoren ein. ctwu. 15 ;L Acetylen,
wiphrend dJer -ace€tylengenult dee Cfenguses nur etws 13 5% betragt. |
Aus Gen Entspannungeturm E gelungt Gus Wasser iber eine § eife
;um‘zmrspannungutuxm'v' und wird nier uvuf 1,1 uta entaparnt, Hier-
bet wirc etwa 92 %iges rcevyleén frei. Das WesseXr selunmt d )
wciter iber eire 3chleile zum zntspannungsturn . (0,15 al0

N L 4
_pcwie iiber eine wellsTe Schlvife zum Entspannungdturs I (0,05 sta).
; ¥ %

aus  der—belden” <nteparnunzs tirmen Ex und 3 wird das Ga ittels
E unpuapen abgesauyd und in owei YBezw. dfel Stufen suf Gugome
yocht und zuscenen zit dem Gus aus Ty L. Roarcetyl
2ben . (Rohucetylen.nit otwa 96 % CoH,). Das #usser au
durn tiber eine Limaxpumpe 2l Auabgugetun Ry
3ceblasen werden kxann, daz Gnnn cdem Lichiud
1, Vom R-Turm linft das Waeser 4
d ~-Bellf tungi vo c¢ap restliche nocL .im Wasser
a8te Acetylen it Tu : i wird. vou BaLiftuneturs
fedXich nry c ‘ w1

Zilfe von.
in.A62



J1lalagien woivion tvdolIisasticnen, Kog
sestillote nlu auasc i)l verwanci. AuS
nird wiltelv vhen die W orohll

ain und zulet:zt Stolnkohlenw
1e noscher (Y 5Slookendbi4en)
vefraxeden, d20 nwa doz fm

Juheren ACalvlene umeachite
“dodend 4n Luawblrqall sen

G

Goe enniTus Lot slen die

L0 v orh c) wird darn oo

wisder whlisnn wirl 1%

wogreell violfen, ¢le in cer Linue='nl.ge

Wle FewLnl D ounrithe o-oCe Lluieche

o3t Jen ot in sbgeochloruining
v. rhunden.

rTan e 3

RN -

e BB
llenre 4ozel
cherierds £
norulaenw . 00oCs
wlever Cdr ¢
beliut. hd-;‘*\’;"!4~'r
sine J solelur

Toeifed
nnoC eregets

i an 44

ne wira :zittels elper welteren IuUmjc 2us

s oeincs nue zwei 2¢ilen bestehenden fuo-

) dient 113 Acetylenuus guycer,

sus cea Susmpl ler Clwi
L1 angoeuangt und el
gZuvere, Der obere Teil (1. Gloczenbiden
dabcd wird zit xleinen lengen Restgns uusgeblasen und dus dubel ge—
wonnene utwa 5C %ige Acetylen wird wie dus Guo wus E ibey die Of ne
auleitung wieder vor die Xoxpreosore gefuhren, Der untere Tell
?f) Glockendsiden) dient »lo Jiucetyleacussusers nort werden =it
cincr groden Restgusmenge cie ledcater 1¥8lichen htheren osolqsen
der Acetylend u.a. wuch cas Tiuecetyler, ausgeblaser, Tus dudbel ¢ne-
follende Gus geht zum Rest .ubchillter und wird dann spater im Lichi-
bogen von neuex zerlegte | B :

OO

e

zin Koapresscr {13 CUO ad/k 630 kW) wompriuic:t in
s von cer .ache Augucte Victoria coavende Honnofen-
(Zin zveiier Xompreosy v slelt in
.inen w.sserwrscher, dersellen Bau-
Llenslare

ran

Zoxsguswioch
elner Jiale
gus von rund 7 atll wuf 18 util,
Reserve) und . idbt dos Gus aul
art wie die Ofernguswascher, In deco
¢ 2
wno
g des Beliftun.
{tengsnoweschern vten guige=
e Gehleife zun Taoliftuw
azuswiocie frel werd k
xnnn o.Le Tomrrdscoren dor Jaug-
WOk aompressors nfcht wieder cugefikrt werden und
chnhaskg sa2ren gef:hren und dort den Cfen—
3 - turm wird dar
icten und dos Wasser wir

a1 o

=us ~oksgaszerlegunsapp

wupser wird asus einer o
erpunpe genau wie bel

gelengt vom Wuacher ous

im zatapanrungstura der

% Glefine und 15 % CO

der
verwuandte
Uber elze

ale

7
ledtung cea
wird ;

¢ ernuut
; e

b.fricites ges wird von 3 ati
baut noch eine Litglichne
‘ ~% =% Betriebsdruc

1,56 wtd zu entspunaens

Jem EKestgasbehilicr nmittels:

en auf 1.8 ot kozmprimiert. Des

riszhpes) gelangt zux
Fthylen, %assersioif, Rus

annt,
sérierwerien,
anla-iresler aunl
weorden wird dus Restpas aus
£lrbs oder Rotutionskonpresusor
Gemivsen all cicser wohlenwunserstolfe
‘Iichibogenunlage um dort in Acetylen,
npw. szerlest su werden, | :
wusoersioff=ompression
Wussera%oTTiﬁIIg an )
. a). Wi 460 «us der Ghezerlesunisa
osu 15 u;u;.‘ } ) .
" b) ‘der Chlorelektrolyue Iu
" per Elektrolyt-¥asserstoff

o '

Hy-36G38 VCI Wit
er: einen Ask

2)

522 1% Gasometordruck.
aus 522 wird in 2 iounpressoren .




/b

(3=3%4l84) wuf 15 nrd xozpriniort und dunn gencinons zlt dea aus
hh 40¢ un’uilemder Wiuverstolf cit 5 noaprassoren (3-atufig) auf
ati sozprimisrt {nmormclérasire nit 370 uttl gufahren), Der
Teenarick=gunseratoff gehit desin cur sldol=jlsériorung J50 bosw, msur

Pluachen = Abflllstution.

3) gtickstolf~Kunpreasion
TTiskoto?? uus RJ XG0 (drucklos auo Jez iz tuuptochlul licgenden

Gnasozetor kozpend) wir mittels Rotations-Foaprosooren (c-stufig)
auf 5 aty komprinmiert und Uber Pilter und rindkespel in dis Werkee=
Stickutoffnctz gegobens Ein Tail dicsep Stioksto?fns kann mit 2
Hochdruok=};cnpressoren (3-stufig) auZ 325 utll wooprizi:rt werden.

4) uft-fKompreseion. .
orL.nden lst e —stufiger Rotutiono-Fonpresnor. Die Luft wird
angesau_ct aus ciner Luftansaugleitung tber doc Apparateger.:st von
Ev 342x (4ber ein Staubfilter). nie cuf 6 utd komprimicrte Luft
wird uber 01Z4lter und windkcousel in &de acrka=-rruciiluZtnetz ad-
negebdben.

5) Suucrotoff-icetylen-zon ression .
S.uloroiger sauersio 5 N0 260 wird ‘ber einen Gasomeler o~
saugt, cittels S-Etufigcr glmopuape cuf 4,5 atll kospriniert un
in dus zorks-scuerstoifnetz nbgegeben. He{naoetylen nus den Reine

-acetylenbehlilter io Nebenschlu3 kommend wird pittels—-cinstufiger
Zlme eu? (,6 atd kompriciert und in das werks-SohweiS-Agetylen—
netz asbgegebin, DeXr SOUTTDLO gelang or_ogincn windkess in
Jus entsprechende 7erksne tz.Bein Schweil-, cetylen wird der Xoti-

. 4ruck =ittelu Reglers rohalten.

w,)l.n:!x.’nvd:‘ic:::'._xgﬂ R o ) - - .

Tez in 46C anfallende Rohithylen enthilt noch einige Zehntel PTro-
szent fcetylen, <ie spiter nuch der Konzentrotion im fthylennpparat’
2 S K ens uusmucl.cn. Diuses Aeetylen wird in der

; wufhydriert rdcm bestcoht nodk e
T in Mepgen bis zu 60 ms/h hinzuzusetzen, 80 dag
‘lén_ in cer Hachiydrier verarbeitet werden.
itd kleselgel cit C,15 g P&/1 verwendt. Der .
obon ncch unten durchiahren, dazit der Kontekt
irc. Das in einem Rieseliihler gekithlte Gas
“konithylonbehiilter susumaen mit. dem Rohiithylen aus der

.

"~ o

o

Forrosionserdcheinungen traten in ler Koksgeowieche auf. Felgende

piaBnaimen sind wls Schutz geren Lorrosion getroffens Der ¥ascher—
sunpl ict. susgsnauert, ausgemguert ist ferner der Intopaniungs—
turp, vihrend der- Dec: 1 und die Brause dicses Entspeannungsturnes

ciilisiert worden sind. Die Leitunpestilcke vor und hinter den

B { gindé verusuchawelise gummigrt;odur_phanytulisiert.

. . N : : i

chs Absteilen der Bauten im. Gefahren~

dic clektrisch berricbenen Aggregate
Sltet werden. Tie -Acetylenbehilter
cen gedchlossen, ebenso ‘die Ferngosleie
i ten, im Vakuumsysten bemerken
Acetylen durcl ¢in n-Sauer-
rceiylenzserfall durch
ngnsdruci tung.
;




Laitusutena e

splitteruchutss.y.ra <.isoken noxtlichen lnac'.inen unéd sua Todl

ol Xotlrlegoolaft,

“Yor den BadipmansIst-nisn. Z=licnn=iinker ILF cie




v 000G

I

alofy

| w006 . GuOEL
a&-&nxcaéég.ﬁ.o

e fL "W os
Sy - 2OUNY

| P e N

iy w00 /
L i e 008 ?2.5\
(wumngsBunijoreg s 2
3 !

T Ypw OO0 Of

r=2var~vr-vy :il oorL ~

!sgﬁs?é E Hm
| “UBSUFAEIY UaIaqoy A mc:c. JCOMSTTY . L
SOMYINIT GoIng- Cm\&dqglmc. :cc§uu

13
£
2
-
H
M,

Mol Kwﬁk_ﬁl 500 '
My Mot

1. By P s




Ieairchn Toariw .18 Jezetell, i
S a ewaduilury

D s Smeek ary 7 = : 52 . bl PRV NIRRT BTN £
wietid Bu Jit kumaesnlen ActiyoemS. D@ 83z gatht!t sie Ver.atntnisug ef ¢
crratiete Zwiye KoLiaumiogerstolfy, vur allnm Acetylursohilcine n.cruto’f .

et elier C=l-nl privder ols 7, duron Latfersany ver dor Aluehy .unu..:..~ 3.t

Cic Zusatormvisong vcs Roancstylera irt otwn icl-on rlorésTlion

0%

c ¢ K {(ca)
Xy

<o,
z .

Dur Lueize tendo Rflmcc;‘.y]c: int dagogen wis {ol;/t susasmengesetst:
Ml
20,
K€+ N,

Dis wnnchlielend: Laugowigche -bei‘reit dns Gus nech vom Ca, uud ein
33 %iges Reioacctylen verlti@t die Anl sge. ‘

Den Rohacetylen wird von ‘E'naaorrinmpsn aus len .mlmca‘].ou@mo..ctqr
'-ugnsnu,;t unt it ci.nen aruck von 1,3 hochatens 1,4 ntu in 2ie Tiefkiihl-

, apparate codrickt. Bo sind vier Pu-pn and drei Appsrate vorhamden, oin
virrter Apparat befiadst sick igBau. Ter lLlteste der Appamte, Kre 1, -
walad euw von don anleren beiden otvna sbwoichende Jausart -auf. .

eunion pmanicri das, Rohncot“le{ sunfichst mgcn “Fiesclkuliler,
ch hor.bdrisaolndas dosser von 40° € cuf 10-20° C abgekihlt .
1it dieser Topmparatur triti es in dan e¢igentlichen Apparst, dor sich
in ainer Botouimmmux: hefindet, .ein und .xiart'nuerat ei.m-x der- bedlen
umsclaltbaren Gegonstréscr, ia dem os pe “lirwe o 3
wativerdtoffepisch nbaili, und sich auf O abiililt D:us Gauinch taut dabei
Sund lanlt ela Gegvnntrbmcrkomznnat zur. Xondapzate uu-.:eitu.q;, in Jer ea
durck Bobtanilumg nit zinri verdilraiter’ .ntron-vmge bei &0” von den poiyweri-
-wtiun:.’ruudi,-abon s‘cft‘on, vor allam dem %thylciacetylon beffeit und durch
Tl ‘l‘ol,-exﬂo nnue.rdt.rrrfdaatillation in Gau sogonunnie Rohlitozol, elnem 3¢
misch vou G % Baanoil, 104 Toluol, 6 % Fhenylogceiylen umd o § hirerer Ace-
..ylene 34T nuch wnbokanntor Zusaimsryatsong-ther hrt wird. Dio Behandlungz
‘mii.Natronliuge crfelgt i & Ritrbehulsern in wochoe lweisen Bairish, indem
Juweils einer dor Bohiiter. sich mit der mninllonled denont ..:1‘!.. w"'.rr:rx;
gun don enderen das Boblibozol h&eutﬂlie‘z wird. bes 1bozol (1%
iz o{nen Pank und {Jm .von'da’aus’ in eine Wasrerdampdesatillati Sk o Lo ge-
Fuspt wersden, in welchoxr:-gs i ein Bensol-Toluslifexriach und 'hewlucet:rlen _
=ixd. Der tiglich 4nfall ot Rehlibozol betrigt 105-300 1/AP :

“E4w 7e1Y Aoy anfallendesi F19a5dgkeit wird den sblzulenden nchﬂ&o
iy ¥ vuzﬂ.x zv'*c. 2 Iu hmg uﬂ" Vcrd\nmmg mgcsﬂtzt.

weittr' Sergne 3
1 g dey ﬂo"!mhlnr mit -60 vrrlarsoniu Tieinacs .flen E !
1t und dén gm.x‘,tuzﬂ‘all aeh.ea h\sm\rs, no'llxt: einey Teil des




RV . ,9

st o bertla THABe Btalfan IZMRTWE rui usl weprdien i cer Sarsuffolgwn-
‘-'r cliyorl o o ch cntylen ot ut, Y Teoheel dsr Cegcnutrieer
i Gle utson.
Betr wur LrItY . Gooodn e Yorkihlez ! Loar, ler it unter 3,5 als
A Rmsondc¥ pwalalt wirt, ALl ComYege wsloo-hen legemstruier upd Vor-
wihlag eriolyt fte Nindugung von 'Athnol in einer icnge von X0=42 1/B. Das
ety w0l hat div Juwl,2la, 8lne Abscleliug son *fw 3~ Vorkihler wu veranin-
RLT A TUT G wiT e oraﬁgliqht dls YMDYar deueriit 11 Patried su lusew .,
Lassamen adtl lew'tiunol und des Reat dns v swra weriide dug Vorkihlerkon-
Qannet cun Gusp” Jes Zihlers us in eiper aufedi " gehaltenen . iiung io den
YorirngntvoreeLer stxurinpen. .eine jusacmepretsung iwt etwu folgunde:
THH e LG w1
r .
Nongol 57
R
JEIRER 37 %
ram o hcetyluse (' ) 32
rernll - 00 e R.’lvu:otyh-..

Voe Vorkdhler 1, 7an s Acetylon - Sv-)ﬁ v verJibt, tritt es 3in den Vo.rk‘ih-
ler O owin u'x'dlh ult wter 0,) ata olcvlonden Lmmoniak tuf = “bgekiiblt,
2x {gchr den leicdem Kiblorn wid nochazic Yetbanol eiangediist, _,odoch in cr-
Lt lick ’v"ll'm?cl' "u-o.
An-fep Vorkiihler 7 iat der Tlefkithler amnch.oaun. Im unteren Teil dieses -
Apzaxnter 1cf1".das nich «in RBhrubbiinizl, welchea von dem otorea Teil des
ApFramtes auf -72% gekil:lten Redimcetyler durchotrist wird. Dexr olere 1311
arthils e Reohrechlargensyatem, ic celzhen osiol untor 1,8 atii ved -0
vicdunten $thylos }y‘ir!et. Indivson Teil erreisht 2aa Aoatylo tictau
Pezporstur vor =737 unl passiert dann als lednacetylen lie Ge eansten-
Ter: e Tiefkihler uind Cogunstrimer. Das lp Tiofklhler anfallepde Komonut
vorJiiSt den Suap? dieses Apiurates oit ~0° ¢ ount’ wereinigt sich’ wig dew” .
'Inrr,.hur 7 arf6ilerAun Eondonunt. . Die Pllssigkeitex pzss-ernn "die Amwiroung, T
- Bonrsoblungu, diw Audlxcit mit: gaurBriigen auf 40" gemlun wird,
AZondonaat f1iedl it 2leper 'hnpnrvtur in den uguer. ; ! e
et drdod ",1gonde ?mnm:m«tzmg: .

e t)’g’ lace t;rlhn
Vin;ylnrwty *m
Lidw coty]o-;
klhexre ,t.cpt;/.“eno
;onu‘iiso L S
icAsutvuTELSer werdon mun. d:-:: VYor- und iotkmxlkoutu-t ait waabl wr—

Iz Yo

‘mivohi unl auf ‘eniop des Appirctes gopunyt. Das. Gemisch: liuit Obor efne =

: v‘{'\scbiw"iw"‘mdcht wictor In den Sunpf zuriok,” woteies. duroh entpgonotré-
mepis Reitgud von Jder Acétylenen befrsit wird, Sin ‘Veil dma . lomensais .

. polyserisiert .a!lurdinxs in Cl.svon dem sin Taoil st*tndig ﬂbu‘ den—~*1~11;ur goht.
Ja uppo.“* wird ¢iglinsh 0.5-1 o Frinohti banatig‘. : ] —

Die upamtv:um eddw 40"
‘1zaz\mg cn*rolgt uulurh.slb 1aaur Box-z von ei.nhm scntr
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L ang
deY Gasfeclegus (i:’ur!u‘nlnp} nnn 460 -
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10 der Lindewyrd wird dun von-Lightbeosen-Yommende and Lo dap e -
Orn-funche var Avetylen befrolte Robgne durch clefkilhlung ntoh
Verfabren vun Linde &in sveine Ristandteile zerlegt wnd £.7, weitor
vernrbsitet, Ir eintelnen slie*wrt odch dex Dctrich dcr Gro el

Yerung folgendorn-Berny

1) guszerlejung sur Sree gyung von go-freiom Wanserotoff
Zrrlegung von Rohe berw, Foksofengns in den’ waueoratorfap -
roaten duron fraktionicrte Hondenwation 4n Wnnnerutorf%
tithylen, Restgus und ¢O-Fruktion (5 wuxuch:orr7\nm gox,-
ofenganappareto). R

£) Lthylenserlegung e ' b
' Gawinnun§ von Relnéithylen duroh frektioniarte Destillution

dor EohHihylenfraktion Jer wWusserstioffapparate in 4 .thylen=
appoaraten, ’

3) L.ft..u“le
Trennung von Luft in Sruerstoff und atickatotf. Verwand
von Tilcketoff sla hilfnknltetroislaut bei den. WAaaeratof -
.appnraten ‘(4Luftzerleger),

"4) Flacchenabfullatation

" Technische AbfUllung von Sauerstoff, Wasserstoff, otiok-
- ato't, ithylen, HKethan und Tuft in stehltlnaohun.‘

Zu 1). DLO vom Lichtbogen kommende ofenguu wird 4in dox Ganwhaone unr
168 otit verdichtet und duxch Waaaernuschanb von Acetylen bafreit

Dicues. "Rohgas™ tritt mit 16,5 ati in dle Wasserstoifepparate:

~&ar Linte=xnluge ein. In der Vorappsratur wird os. in weckael:
baren gegenstrimern mit- Zexle aprodukten und anschlieBend -
in smmoniskvorkiihlern nuf «50Y vorgeitiihlt. Daa Rohgao txitt denn
- in die eigentlicha Zerlegungsapparstur ein und w -
strom zu.-Zerlegungsprodukten fortechreitend horuntergekﬂhft.
‘wobei die einzdlnen Prakiionen nacheinsnder kondenaieren: (0
und hhere Fohlonwuoserstoffe zwischen warnmen und kalten
02-“onlenmasseruto:re im sumpf Ces utLJlenverflﬁaaigera 3
Zur. welteren Fithl ‘it ein cusitzlicher Sticketoff-Xiilte~
kreiglaut eingeach tot, auf den unten néher eingegungen wird
In Stiokotof”veruampfer wird das 1im Rohzns ‘enthnltene Hethan
verflissigt und ‘dus. Gas in dan Sump? der Trennadule 6 elyigee:
leitet. Hier findet eine Sohlufreinijung dos Wasserstolfs von
restlichen Xohlenoxyd und Siickstoff: atats, wobel in dex. ‘Prak
tionskolonne: mit fltasigem Stickstold gewascher wird und dex
Eondensutor am Kopf der Stule mit im Vakuun siedenden Stick-
‘Btof? anf -2120 herunuorscfuhlt vi rd, ‘Der reine Vassercioff
wird as unteren. feil der Siule ahgeuoy Am
-Gegenstrom zwn einziebondon Rohgus ubgeit‘rt.<

In tiOkBtOffkﬁltekraiﬂldif wird 99,5ﬁiger Stic*stof’
komﬂ“esacren and 200 atu
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1) pléen: lesynthopeJid 441 e *

1r. ser Aliehyd-8Syntheae wivd ad vin\ler g 8 f. .
1ivfortc icetylen Tiefidllaniage 462 go-

(37 % 0232' 1 4% 0021 i g ’2 an 1.‘-)

a3isels Hg=Xontwkt (pro Lituri 9,5 8 40 g Genaatel

vo {111), 200 g 80, (11), SC em’ X0, & i.lgo) za A;c::;ao:yg
izocoutat. Der Umsdta betrhgt ose 59 £¢ \i0 Ausdoute 93 ~ 95 €
Az ¥ebbnprodukten ;num)zuaw-nufo - 2 %y, Detogem auf
Lldely fult en Aceton (0,5

"_u.d Cro;onnldohyd. ' 01.7’ )' Discetyl

in 7 Syntacce-Systesen wird Prisohgas uus 6 rafnd il =
cootylen sus don Generutoren (Je ctwa 50 %) ‘tidﬁimxigék;ﬁ
au? winen Druck von etwa 1,2 ati gebrucht, DA almownsser wird
iz iireislanf gefuhrt. rach purchstrizen von Yasserabschei ex
‘icnenaen windkeagseln wird das Gas ‘mit Donp? 90° aufgewirmt
und unten in cie Generaicren (guznicrte Tlrne). ledrot., In
den Generutoren, die pit dor Xontaktlioung ge aind bhdtt
sich bei 97° roctaldehyd. R . ' '

iuo éen Generutoren geht oben unter cinem Druck
Sueaksilber (der Druckverluct von 1,2 Tl ouf die
spricht ‘der Pliceigkeitosiiulc im Generptor) sin &
serdunpf, icctaldehyd wnd unverindertem Acetylen abe
Gemioch wird in V44 - verchrten Kondensatoren_bei 85°
Peil deo ‘wasserdampfes wondensiert, Das Kondendat lbmf
.Gersratoren wieder Zue : :

-Kach den Londznsutoren geht das gas Uber fyklono, ua ais
Queckpilbex abzuscheiden,.Dat abgeschiedens Queoxsi.ber
alt cugesetztenm frischer gueokuilbor den Generatoren e

¥ach den Cyklonen wird das Gus in V2A - berobrien Gaeihlerz
60° abgekithit. Der sich kondenuierende wissrige Aldehyd liufe
ins T"unklager EU 449, abgeschizdenes Quecksilber in die Gonorae
toren zuriicl. c <

Kach dea Gaskithlern wird das Gas in den sogenunnten Easigoldure—

maschern (guenierte Rasch Ring-Tiirme) zur-weiteren guecksilber-

. abocheidung mit in den nec olgenden Aldehydwaschern gebildetex
wdasrigem aildehyd verieselt. Dieser wissrige Aldehyd liuft in dos
panklager HU 449, -des abgeschiedeéne Quecksilder in-die Generstoren
suriick. . . - - .

Einter den Essigsturewaschern wird dos Gas in den Aldehydwaschern
(eiserne Tunnelbddenkolonnen) cit ous der Acetylenriickgewinnung
geliefcrten acetylenhaltigex Prinkwasser barieselt. Iur damngl -~
ftroige acetaliehyd wird aus den Guse susgewaschen, ]

-~ gleichreltig dus Acebtylen cus densiusser ausgegant ird, Der.
wissripe sldehyd liufi -geceinsum nit ded iy d.n Gaskirlern und & .
Essigofinrewaschern gebildeten {ber 6 Fckelilter, Gie sur weitoren
eQ\_xeckBilberab‘acheidung diencn; und von denen jewells 2 oder 3 4n

- Betrieb sind, im ¢pg Tenkluger it 448 us dan. Aldehydw. -.emd

\




(N 4 2 Sl

abzieiends Gas geit wle einl. ufucetylen wul tie Llzoe surtek,
nachden verher ein Teil u Le.tgao entno non «orden 18t, welohes
1n dle Acetylenriokgewiriiung w4 45D geiSe

pic verbraughte [hure wird aus dun Gepamatorsn uler SpitadehLlter
adbgesogen. Jie liuft in einer Ge.amelleitung ber uinen stsaholder
cen sogenunnten drucksinderer {gw.nierter Soiiskancel) auf 2
tlurenusguoer {gumnterte Runchig=-Ring-T4rsme), von denen Jowelils
einer ir Betriedb ipvt, in denen =il sonrf bel gme. 1C0° dor in der
giure geldste acetnldehyd nungotricbcn wird, Cic abloufends Jlure
gaht nach LU 746, dao abgehende nuopf- und Acetuldohydgeniooh wird
koncenolert upd dem wlissrigen Aldohyd cugogebon.

Alconxd-ﬁnatillution HU 441

I~ :er Deotillation wird dor in der Syntiesc erscugte wioo¥ige
Aa.cezyd (ca. 7¢451=1n ¢ Kolornen nuf Reinalécohy vorarbeitet, Ta-
pneben werder die whosrigen aldehyd vorhundenen Ycbenprodukte’
(Aceton, Diwcetyl, crotonnldehyd) nlo sogenarnter Scitenctroz
gewonnen unc in entsprschenden Zolonnen uufgenrbeitets

per vom Tankluger HU 449 horaufgepumpte wlisorige Aldehyd durche
1auft zuniochat V2A - yiirceanstuuscher, wo er £it den Sunpfabla f
der Kolornen auf ungerghr 100° aufgewirnt wird. :3t dicoer Tompe-
ratur tritt cr etva in der Hitte der Houptkoloinen ein,

Die Hauptkclonnen bestehen gus dex sunpf sus V24, 4 v2A Schissen

zu jeo 4 Boden, 2 Roochig-Ring Schilssen mit Je 1 ¥eter -Raschig-

rifigen (dczwischen ist der Einlauf angeordnetg. nookmal 1 VZA -

Schul cu 4 BUden und einem edsernen Schud zu 8 Bl en. Tis Seheisung

der nholonnen erfolzst durch Eiederdruckdanpf, deo¥ unteon direkt ein-

. geblasen wird. Die Destillation erfolgt unter 2 atit, die Sicher-
hoitsventile siné auf 2,2 ati eingestellt.

por sus den jolornen bben_abziehagdé,&dmpftbrmige #lichyd wird

in eiscrnen Fondengatoren xondeneiert. Der f1tissige ~ldehyd 1huts-
i eiserne verteilergefilBo, in denen mittels Loch~Scheiben die
yerteilung osuf jicklauf urd ‘Produktion (nickliutvor 11tnis- 1
erfolgt. Iie Erqqution,geht,uber Quecksilher—ibeche
Acctylenausgoscrn (pisernc Glockenbbdenkulonncn nit

in denen der Aldehyd nittels Unlaufverdampfern zur Sieden er=—
pitzt wirc, wobel. das im Aldehyd gelBste Acetylon entweicht. .
£in Teil des 4ldehyds verdampft und geht . zurilek ouf ile K{ondensa—
toren. Jue den scetyleniusgnoern 1iuft der Aldehyd Ul sogenm nte

produktkirler {eigerne Nudelkithler) in vorlagen mit huimmreglern, !

die den Aldenyd ins Tunklagegrﬂu 449 entaparnen.

. Aug den verteilorgefiBen wire des Restgos entnonmen, welches zur
Eondensotion dss durin vorhundenen Aldebyddanmpfes eiverne Lihle
durehizuft (dos Kondensat geht vor den AC etylenausgacern zur Pro-
guktion). Es zird denn mittels eines sutomatipchen Druckhalte—
‘ventils entspannt urd in dem sogenarnten Eilfowabcher (ciserner -
Buschig—ning-zurm)‘durcb Berieneln-mit‘Wasoer von dex Rest seines
Aldehydgehaltqn'bérreit. Das Rieselwasscr jtuft in die Szmuel-
leitung fix widssrigen Aldehyd, Dus Restgus des HilfswasoLars
geht gemeinsam 21t dem Reatgas der Synthesen in die Acetylenrin k-
gewi.nung #U 455. - - R : : ’
Yoz eraten Boden Uber dem Einlauf der Heuptkolonnen wird der. so-_
. genannte Seltensiron {vestehend nus Acetnldehyd, Aceton, Diacetyl,
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1) Rentaatoiure enthult 4

Gegonandnnhmen: fuaniertc Hisenrohire W . A pThis Tolner
V4A-Rohre und :p;purate; 4.nn gealcrte Idosen-
tehilter, ! '

) 20w 53%ige Salpetersiure,
Gogormnfnalmen: A, puratle aus VI e und VITP extiru,

3) tussriger Acetaldchyd vnthilt cown O Irsistsure wnd geringo
Zengen Crotonanldehyd, : . v

GegcenaaSnalmeny Zeatillatlonshnn; t- u. :flensioinolonnea.
- aun Y2A. .

cherheitsnulinalioeny

Auter der {blichen Sicherreitstuuciun
sohnellverschlusse »n Reinscetylengasometer
5CCor Acetylenleituns vor Bau 441,

Lftsctutzaulinahzent

1) Aufsiellung von Trocishmuuern zwicschen cen Ap;nrlie.

Betonhmben tber den lotoren, .
2) Gegebenenfalls sbrieselung des Retriebes.
o

3) Aufstellung von 2=punn-Splitterscintsbankern fir die Not-
belegochi:ft in den Dedienungeat.siden ind Betriebooelinde.

‘EngpaB cdes Betriebes ist die Acetylienrckgewin:: Die mux. i
it etwa 120 ebg/h -

2) Lebenowichtl e srparate:
Reinacetylengasometer und S

In sler Aceiylenrii:kgewinsung & : cioT un-
: rien, .4 bedvutet allerd Leviteverlust von

8o
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Hatr.: Arteltoweiens rlehterptaterung Yol den Licnthopone
» [

prar on,

Re! den enttacenpiciet rickitern ould die Glaterrrannung ‘n nine
dolcheiAbhﬂnglgkﬁit ven Ofsnntrom tn 4ea Adureh die 'ldorﬁtvnjuf
inderung 4an Lictttomens verurrachte n,Eqrc'ch dar u~ro:" evnnk
erdbracht asraen, dnld ein ctubtincn prennen dogp cfon‘{r*‘h~rnnu rr~
ui;licnvt wird, L'i:ge Aufgnhe ohliegt der Steuerung, daren Arhn:tn;
whand Aoy Prinzipncﬁhlthildcn_ES TQIJQ zugnmenluncend dnré@icgt

Stouerine dar C=Gleichrichtercruncaon,
oz e ricntersrippen, -
Der dena Gleichatron proportionnile Lrehstran der Gruppe w:r? {ber

Steserctrommundler und Swiechenvundler in-einen. Steuerntrenm Uber.

net=t, dor noch eeiner Glejchrich tung im utnuorut*umbloicﬁ*xchtnr

den Ofonctronm proportionnlen Spunnungea®frll nm nteuerw;dhrstnnd
erzeugt, Dinge Steuerspon-un g liegt in Reihe mit einer beiilglich

der I rPoluritit nntcogengﬁsehqlteten konutunten rogitiven vore

apnnnuhg und secha.un je 503 verschobenen sinust3rmigzen wechcel—
'spnrnurgen die vom. uit~erstcuertrnnu;ormutor geliafTert weorden,

un den Gittarn des tcuurgleichrichtors. Im Betriebopunkt (350 Amn.
G]eichstro:) sind Stouerspannung uni positive. Vorspnanung an-

nithernd gleica, soda die Gitter des Steuergleichrichters nur mit

den wechselspanuungen des Gittersteuerttnnsformators beaufschlagt
werden. Beim Ubergang dieser Weohselspnunungnn in die ﬂﬂoitive Hr1b- -
welle zinden die betrefrenden Anocden des >teuergleichrichters it ei-
nen ateilen Stromstn3, 4a der oteaerp‘91c“richtér nur'schvuch'quern;-
steuert ‘ot ( Zﬂndwinkﬂl étwa'50°) Diese Stromstdwce werden Ubor dle
Impulewzndler durch die AblP‘thd“rthﬂﬂP reftthrt, tn denen die Impuis?
flir dé. Stedergitter der Haupntgleichrichter dbf””?‘ff“ﬂ aind [ Bei
-sinkenden Ofenctrom Uberviert die nonit)vn Vorqnxnn;nﬂ gereniiber der
Steuerspannung und heblt dudurch die nn den Ci¥teérn deg &t

richters -liegenden VWeche 1°‘unnunran un einen 6nmnnter*nchnnﬁﬂw R
gegeniibar dor Kuthode, Din rdurch bewitkte Verlerung des Aunu?nit—
punxted i Qafniléﬂdﬂm’ﬁinne ve*ﬂchlebt die Ziindstromuztliase der Anoden
dag Cte nr~l°‘vhr1cntnr° und damit cuch die Gitterimpuloe der,Hnu?t—

Q’ﬂ‘ chr chtﬂr im Si%ne einer Verﬁrﬁss»run" der blo~"hrpnﬂnnn¢.
4 .

£ez. Grunoart
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2.) Steverung der SSW-Oleichrichtergruppe

Der wiederum ubcr Stouerstromrandler und Zwischenwandler ubersetzte
- Steusratrom srzeugt nach seinor Oleichrichtung im Steuerwiderstand
einen Gloichspannungsabfall, der einer mit dem Betriebsregler
abgegriffenen konstanten Glejchspannung entgegengeschaltet ist
Beide SWon sind so gewahlt, dass an Oitter der Eingangerohre
dgs Vers ers eine positive Spannung liegt, die in einem ge-
nugend grossen Bereich der Betriebsstroms o eine VergriBserung
des Veutlrkor-lusgangutmos bei sinkendem Botriebsstrom be-
wirkt.

Der Ausgnngastrom des Verstirkers durchfliesst eine Yicklung des

. Qittertransformators und bewirkt dadurch eine Gleichstromvormag-
netisierung. Dem hochgasittigten Gittertransformator wird durch
Vorschaltyng achwachgeshttigter Vordresselspulen ein Dreieck-
£8rmig r Uagnetisierungsstrom aufgezwungen, der bei seinen Null-

- durchgangen spitze Spannungsimpulse in die Wicklungen induziert,
deren™Sekundiirseite an dje Oitter des Steusrgleichrichters
gefuhrt ist, Uit der Grosse des Verstarker-Ausgangsstromes &ndert
sich die Vormagnetisierung, sodass dieé Spannungsimpulse dement-
sprechend zeitlich varschoben werden. Uber eine weitere Wicklung
- ist der Gittertransformator durch einen kopstanten Gleichstrom
so vormagnetisiart, dass in dem msglichen Anderungsbereich des
{:rstﬂrkersh‘omes die Spannungsimpulse um 100° zeitlich verschieb--

r sind

Zwischen den Anoden und der Kathode des Steuergleichrichters .
liegen Kondenisatoren, die, uber: h‘ockengloicm'ichter aufgeladen, -
“im Zundaugenblick Entladestromstosse {iver den Steuergleichrichter -
zum Fliessen bringen, die ?xber die Stromstosswandler-wiederum

‘an die Gitter der Hauptgefasse galangen. Bei sinkendem Ofenstrom
bewirkt somit die Vergrosserung- des Verstarker-Ausgangsstromes

eine Verschiebung der Gitterimpulse fur den Steuergleichricht.er :

in dem Sinne, dass die Entladestromstosse zeitlich friher er-
folgen, und damit die Hauptgei‘asse hBher ausgesteuert werden.

Die Amndung der Kondensatoren zur Erz'e'ugtmg von Stromstossen
hat den Vorzug, dass diese Stromst8sse uber einen grossen Bereich °
~bel gleichbleibender HBhe, verschoben werden kBnnen, sodass die.
Ofenspannung mit der Steuerung bis Null kontinuierlich geregelt
werden kann. B . )

Beim Ani‘ahren des I.ichtbogenofens wird {xber den Anfahrregler
eine Gleichspannung Zusatzlich.in ‘den Gitterkre:ls der .Eingangs-
. rBhre gebrecht, die , da im Steuerwiderstand Zunfichst, noch kein.
Strom fliesst, im gleichen Sinne wie-die Steverspetinung wirkend
dem Verstlirker einen hohen Gleichstrom vortfuscht, wodurch der
Ausgangsstrom des Verstirkers soweit verkleinert wird, dass die’
Gleichspannung der Gruppe auf Null heruntergestevert vr.er.




Nach dem Kurzschliessen dos Ormmdmh_diaaznndaungo wird der
Anfahrregler wieder hersusgedreht, sodass mit zunehmender Aus~
steuerung -der Ofenkurzschlussstrom von Kull sus dis zu einem Strom-
wort ansteigt, der mit dem Betriebsregler eingestellt werden

kamn und unabhfngig von dem weiteren Hersusdrehen des Anfahr-
roglers von der nunmehr verhandenen Steuverspannung gehaltern wird,
Bei Erreichen der Endstellung des Anfahrreglers wird die Zund-
stange selbsttitig geoffnet, woraufhin die Steuerung den Ofen-
strom in den mittels Betriebsregler einstellbaren Betriebswert
regelt. . .

~Ein weiterer Einfluss im Gitterkreis der Verstgrker—EingangarShre
wvon der Ofenspannung her kann noch wirksam gemacht werden; er
ist jedoch nicht unbedingt erforderlich und bei ‘dem derzeitigen
Betrieb ausgeschaltet. ’

2 Anlagen

g '200,211,212,-219,1.06,435,@5%
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I¥*TRODUCTION

-
- oz

The purpose of the investigation was to obtain information.on
ufacture at the Oppau Plant of the I.G. Fardenindustrioe.

Evaluation:

: The Oppeu formamide plant is said to be the only plant in

Oermany for producing formemide froan the irterastion of methanol, carbon
saoxide and axmonla. Process and design features incorporated in the

Oppau formemide plant are considered 'of“wtiuulu‘interue—r—?ompide———w-;
produced at Oppau is normally sent to Indwigshafen to be dchydrated to

yield hydrocyanic acid. The normal capacity of the plsnt is 30 metric

tons per day. C : -

Guide to_the M b ] )
. - The reader 1; referred to Appendix 2 fcra list of previous

reports on this subject. .

SGENERAT,

_ Formamide is produced at Oppau,. in & betchyige mamner, by the
interaction of .nethanql.," carbon monoxide end amuonis as follows: o

a. Methanol and carboa monoxide are reqcte&, in
.,the yresence of a catalyst, to form methyl-
“formate according to the following reaction:

OR,0H 4 CO —» HOO0H,
b. Methyl formate Ls reacted wfth-liquid or

gaseous ammonia to produce formamide as.
~follows: R : : L

'HGO0R; + Wy —» HOONH, + CH,0H

" ..THe.methenol and unreacted ammonia are recovered
and returned to the system.. . ™ . i "o el

PROCESS ‘DESCRIPTION -
.. B ‘Bpr_f{érenciei"'is.“mad' to:-l‘i re 1 whic pté;enfa,'a‘ ;broce'aa dipzram’
. for the fdrmamide.plent-at: -purposes-o0f- degeription.-ths: . -

" process‘ies divided into . the following teps} : : S




Kethyl formate syntheslis
Hethyl forzate racovery
Conversion to formaxide :
Product recovery end finishicg
“Nethanol and-antonia separstion -
Recovery of residual methanol, ammonia and mothyl formete

Nothy] Formgte Jynthesis:

Yor proparing ths sodium methylatc catalyst used for methyl
formate synthosis, motallic modium in small pieces is added to methanol in
cctalyst nixing tank 1, the sodium reacting with methanol to form sodiun
zothylate. Ono percent by weight of metallic sodium is added to the
zcthanol which must not contein over 0.01% water. FEydrogen liberated in

- the zixinz tank is cooled and sent to the Opvau ammonia plant. The uee

of motallic sodium is considered necesssry in order to rezove the last
traces of wator from the methanol. : R

The nethyl formate autoclave 4 is charged from catalyst mixing
tank 1 by means of methanol pump 2, end the charge is heatedl to 609C.
Cerbon monoxide gas 1s then injected at the base of the auvtoclave and the
pressure in the autoclave is groduslly increased.  Conversion to methyl
formate begins at abont 30 atm. and 609Q, and cooling is then required to

" maintain the tempersture. of the bdatch between 90 - 1109C. At higher
temperatures decomposition tekee place and at lower temperatures the
conversion efficiency 1s low. As the reaction proceede, the pressure in
the eutosleve is gradvally increased until a pressure of 200 atm. is
_reached. The commletion of the resction is indicated by a drop in

_ tempereture of- the reactanta. ’ ’ ool s L

) } When the .reaction is completed, the batch is cooled to 30°C. and
the prescure in the autoclave is then reduced to 70 atm:: The finished '
Tzteh 4r discharged into formete sclution storsze tank 5 which operates at
- & preesure of 0.5 atm.(gn). Gases roleased from the batch due to the
reduction in vreessure are vented to the atmosphere from the formate solution
sYape tenk, — Approximstely 4 hours are required-for—the—romple L
one batech, including filling and emptying operetinna.’ bout 82% of the

On-0

m_e'thanol is converted to methyl formate.

‘ . . ‘The esrton monoxide gms used is received from thé CQ.removal
gyetem of the Opgeu ammonia plant. :This gae, containing 97 = 98% €O, is

.- serubbed with ammoniacal liquor in order to reduce the COp contents to less
‘than 0,005¢. When the ‘carbon monoxide ‘geas contains COy in excess of this
veue,; or the. methenol contains water. in excess of 0.0li the yleld of .
‘methyl forméte is greatly decreesed. = From 75 - 80%. of the .00 -injected -

~—{nto—the methyl foruate autocleve. is utilized.. -Unreected gas wented from -

" the autoelave is sent $o the CO conversion aystem of : the \Opp;au ammonia -
plant, . Thir:gas contajns 1 - 2 sms. per cu.m.:of methyl formate plue.
‘methancl.: : R S R R

1

v

3|

e

Solutiny from methyl Zormate storage tank 8, containing adbout
80% wethyl Zormate, 1is fed ta nne of the formate boilers 8, there deing
4 of thase boilers provided. Tho mothyl formate vaporised from this
unis, containing from E-10% methsnol, passss through the formate column
9, 1s condensed in formate condenser 10 and in thon sent %o tho formate
storage tspk 11. Hormally, a reflux i3 not roquired on the formatoe
column as the presence of a small anount of methanol 1s 1esiradle in the
f£insl reaction to formamide. If, howaver, pure methyl formate is
desired for other processes 1t can bo obtained by refluxing the formate .
column. Thn formate b "ler operates at 50 - €0°C., and 0.5 atzm.(ga).

T 13

1lers Yacomes 2/3 f£illed with methanol,
the foed $c 4t ig stopped ard it is digconnected from the formate column.
Methanol ic then evaporated from the disconnected boller, ‘;i'rlt at
atmosvheric pressure, and then under a vacuum of 400 - 500" mm. of Eg. in
sorder to recover the methanol from the precipitated sodium mathylsate
catalyst. The recovered methanol ic 1iquefied in methanol condenser 7
and returned tc catalyst mixing tank 1. The soddvr mothylate catalyst
removed f£rom the boiler is normally wasted as 1t has very poor catalytic
properties when rg-used.

Conver ion to_Fo de . »

Methyl formate solution is charged to formamide autoclave 13-
which operates in’a batchwise manner, The charge is first‘heatged. toa
tempersture of 400C., and then smmonia ie added-to the charge at a pressure

_of 10 - 15 atm. - The reaction 1ism exothermic and cooling 1s neceseary to
paintain & temperaturs of €0 — 700C.  Approximately 3% excess of ammonia
over the stoichiometric amount required 1s Anjected into.the autoclave in
order to increasée ths percentage of peth“yllfoma;ﬁa'»"ion‘?egted. to_’lfoz.‘-_m'ax?;de.

A conversion of .methyl qumgte to formaml

When one of the formate bo

i 2 ‘Por each batch is one hour, which
includee the time required for charging end discharging the autoclave.
; Jre-resction—time-was-said-to_be only 20_minntes.  When the reaction.is
' .éompleted, ‘the ‘betch ia cooled to 200C.; end i1s discharged under the
" pressure existing in the autoclavs to. formamide solution storaggl‘l.

.The total time require

© Product Becovery end Finiehing

" Crude f_ornié.mide soluﬁion_vcontsi_inilng__fi"('% fo
2% smmonia end traces of methyl formate is continuous

rmenide, 50%.methanol,

1y fed from formemide

 ‘solution storege 14 to formamide ‘fractionator boiler 15, which ls. -
provided with formamide fractionator -column 16 and a partial condensexr

o For-pefluxing.:. The major portion.of the met! and amn

. from- the formamide sclution in this equirment The boiler
130 - 1350C. and the temperature at the. top of ‘tbe column is 60 - 70°C.
‘The normel operating pressure ic 0.5 ab ( ;~ Ammonia and ‘methanol.

3.




removed frov the forcamide in this step sre recowe=:¢ as Qoccrided later
in this re, ct. i ’ ’ ‘ = I~

, Bottoms froz the formamide fracticmatar boller, containinrg adout
1% mothanol and traces of and =etiyl Zorzate are fed to a
fractionating unit consisting of, recovery »=iter 28, Tecovery column 9,
and recovery reflux condenser 30.  In tXis egcipment the major portion cf
“ho residual rethanol, amzoria and petXy? fcroate gre Temoved., This
saparation is sccomplished under a vacoz cf 600 — 700 zm. of Bg. The
recovery boiler operates at 115°C,, ant tka temperature at the top of the
rocovery coluzn is 35°C. The recovery cf he #==onia, sethanol and
nethyl formate removed are descrided latsr iz this report.

_ Formamide from the recovery Yoilar-23 4s cooled and pumped through
filter 36 in which oll ie removed. The Z2=g3 jxroduct Las the following
approximate composition, 99.7% formamide, C.1f methenol and 0.2% anmonium
forrate, the later impurity resulting froxm S=eces of water entering the. -
aystom with the ammonia feed. :

atha.nol' pnd Ammonia Separation . . L

% = ! Methgmol and ammonia vapors lesvizg the pu:fial condenser 17 are
condensed in final comienaer, 18 .and are fed %5 a frectiosneting unit ‘
consisting-of smmonle fractionator boller 15, sxmonia fractiorstor column
20, and gmmonia tial condenser’Zl.  Tee doiler cperates et 55 - 609C.
and 0.5 atm. (ga), the temperature at ‘tke tcp oI the columa is 30 - 40°¢.
Amuonis vepor leeving the partial cordenser 21 3s cooled in ammonia gas
coolers 32 and 33, compressed in ammorts coooressors 24 to 15 atm, and
returned to the formamide sutoclave 13. . :

Methanol from the bottom of the =mmasia '_fzi:ii;tiona:tor ‘boiler 19,
conteining traces of emmonis and 1 — 2% foeomeride, is fed to methanol

boiler 25 which operstes at e pressure of 0. atn. (ge) and a temperature -

of about 650C. Vaporized metherol from methzosl boller 25 135 condénsed &
in methanol condenser 37 and le returred@ to the catalyst mixing tsnk 1.

hie methenol 18 o¢ =3 0150027

ammonia. ~ Bottoms from the methancl todler, mortaining treces of formamide -

in methanol, are reat :to recovery reture stozmge F1.

Methanol and formsmlde condenzed im Tecovery reflux condenser 30
1a. pent %o recovery return storage 3I.. . : Eecovered solution is returned
from thie storage to formate solution sBer=gs 1&£. Uncondensed, gages LTOX
.recovery_reflux condennqr'so are bocsteZ Em rressure by recovery vecuua

~pump32; " to- about; atmospheric-preesure. - heoBs £ASSS BTC then scrubbed.
“with formamide in ebsorber 33 to recover e lest traces of methanol,’
anmonia, -and methyl formate. The formamdZe msel for scrubbing must: be

. replaced with pure formamide when 1its sp. ZT. s -dropned to 1.0 (the'sp. ' - -

" gr. of pure formemide bed: 14). . Spemt soiutlion is- sent._to the recovery

&

return storege 3l.
According to Dr. M. Ofinther, a large portion of the equipment

now-used-at-Oppau for formemide production was originally designed for
othsr uses. Drawings for this equipment are not availadle at Oppau.

The Zfollowine description for the importent pieces of equipment -
1g dased on informetion given from memory by Dr. Gunther. The capacity of
the plant, containing this equipment, i1s 30 metric tons por day. .

Item 3. 3 CO Compressers - 4 stage, reciprocating-type, provided
. with interstege coolers. ZEach compresser has a capacity of
1100 cu.m. per hour measured at suction conditions. The
paxizun discharge pressure is 200 atm.

3 Methyl formate autoclaves - Vertlcal, high pressure vessels,
800 mu. I.D. x 6 m. high. Thewe units are provided with
Joose 1liners of stainless steel, type V2A (18% Or, 8-9% Wi,
0.14C., and trace of T1), and Jackets for heating steam or
cooling water.. Each autoclave has sufficient cepacity,

= per batch, for 1 ton of final product. Maximum working
pressure, 200 atm. . . : )

1 Methyl formate sutoclave — Same as above with the exception
that this unit has a height of 12 m. and twice the capacity.

4 Formate boilers - Kettle type boilers, i:r’o’vidad. with eteeam
heating cools. . . The cepacity of each.boiler is 10 cu.m.
Steel construction. - ) R o

1 Formate column - Vertical packedvAt‘ov)eny 1‘x'n.' I.D. x 10 m. high. '
This unit is constructed of steel and is packed with 50 mm. x
50 mm. porcelain Ba.pch:lg»ri_ngs. . S

n—11—3 l'émafejs'torage—tamcs‘-~ﬂorizbntal vessele of _iteel, each
- having a capacity of 17 cu.m. | Steel construction. .

Item_13... 2 Formamide sutoclaves — Verticel, high pressure vessels, 800
B . I.D. x 6 m. high. ' These vessels are constrmicted of -
_“stainless steel-clad plate.’  The -stalnless steel.
vk (184 Cr, 8-9% Ni, 0.1C., and trace of T1). - Jackets ure
. provided for heating steam.or cooling water. - The normal
“maximum working pregeure is 15-atm, 7 T
N i e TR

1 Fornemide soluticn storage - Horizontel tenk lined with rubber. '




Item 15. 1 Formamide fractionctor Moller - Vertical, tray-tyns
fractionating boiler, Tht 1t tains 6 t .
each tray ,:g .‘: in “,,.“; :no 3“:? L:; '::zl:m:, ’ utivitics are requs rcd per :etr'c ton of forzamidag
construoted of silunin (12~ 158,51 ant 87-to 885 A1) ana - 60-2
llootricitt esscasences - 70 er
sach is provided witk £ silver heating coll, . . . Hich pres atean (12 ens) -271.7 tono
Item 16. rornnldo fractionator colum. - Vertical, packed tower, 1.1 m. . Low pressure stean (1.f atz. ga.) ‘f&g ::n;
1.D. x 10 m. high, This unit is constructed of aluminue and . R Sooling vater "¢ mar boure
is packed with 30 mn. x 30 mm. sluminum Baschig rings. S Operating labor seeeC man

- ®seseecsssensscns

1 Axmonia Fractionator column - Vertical, packed tower, 1 m. I.D.
x 12 m. high. This unit ie constructed of atesl and is
packed with 50 mn. x 5C mm. stee)l Baschig rings.

2 Axmonia’ compressors - 2 stage, reciprocating type mpaoity
sach 100 cu. m. per hour measured at suction conditions.
Norzmal diacharge nressure 12 to 15 atm.

1 Recovery boiler — same as the formamide fractionetof boiler
except that only 3 treye are.provided.

1 Recovery column - Verticel. packed tower, 900 mm. I.D. x 8 m.
high. This unit ias constructed of aluminum and is e cked
vith 30 mm. x 30 mm. aluminum Raschig rings. )

‘1 B.ecovery reflux condenser ~ Double-pipe condenser containing .
. approximately 5 sq.m. of cooling surface. The inside pipes,.
oarrying the condensing vepors are constructed of V2A steel.

1 Abeorbder - Vertical, packed tover, 500" mm. 1.D. x.8 m. high.
. Thig unit 1s constructed of eteel and .is. peoked w:lth "0 mm. X
- 30 mm. lteel Beschig rings. s

‘1 Filter press - Seitz wine filter with asbestos mats. - This:
unit ie conatructed of 16tee1. Inaide surfaces are tinned.

The following equipment, not deecribed above. 1 c netructed
f—alaminum.—‘lteme 17, 31 35.and. 37. : =

!; AE'D UTILITIES

A It 18 claimed that aa; of the methanol fed to- bhe methyl forme.te
' autoclave 15 converteéd to methyl tormate, and that about. 98% of . the methyl
. formate fed to: the, formemide utoclaves: is: _converted: to £ :
“of methanol and’ emmonia fro| .system were:saild to be v
; 75 to BO% of the CO fed to he methyl fomte autocle.ve 15

a roduction of 3
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e . Office of Publicationa Board,
o U.8. Department of Commerce,
; ) ¥ashington 25, D.C.

Belated Reports ?ublhhed by Allied Intelligence Agencies:

CIOS Report, Item No. 22, File No. XXX-4t
“The Preparation of Yorumamide as an
Intermediate for Aorylonitril Production
- and Acrylonitril from Acetylene®, located
at FIAT Becords Branch, File TP 200/P210.

CIOS Beport, Item Xo. 22, File No.XXXII-64; - -~ -
"Manufacturs of Eydrocanic Acid, I.G. :
Farbenindustrie, Oppau®, located at FIAT -

Records Branch, File TP 200/P633. . s




S DI Oy MORUIAMOD - e e e oy ANIAODIE KAYIHOS UMWY oo 5 Sismunis im0 S _ B




FIAT FINAL REPORT 634

COAL PREPARATION PRACTICE IN
WESTERN GERMANY

'}/\4 Qs .3' g"étﬂ cedn )

{
3
I

o
L8

R

m
..b,_ 1NT1I"T‘ LT
FUELS DWImON l'

0




P e b AT

OFPICE OF NILITARY GOVERMNENT FOR GERNANY (US)

FIAT FIAL EEPORT NO. 634

OOAL PHEPARATION PRACTICE IN
VESTERN GERMANY

L

- ______———h_’——@hoa—mﬁ

. Ee

%. DRIESSEH'

Joint Inﬁé!iigence Objectives Agency

THIS' BEPOBT IS ISSUED WITH ‘PHE VIABNIBG THA®, - Il' THE SUBJECT MATTER
SHOULM EE: PROTECTED BY:U.S. PATENTS OR PATENT APPLIGATIONS. THIS
' - -PUBLICATION CARNOT- BE HEI.D TO GIVE ANY PROTECTION AGAINST AG’I‘ION
‘- FOR - INFRINGEHENT : . . )

“AGENCY,  TECHNICAL'.




.

n o

Revievs Germsn practice in coal preparation. Describes the differen-
ces in equipment for de-dustlng, flash drying, conveyor drying, reso-
nance ‘screening, froth broaking and.anti-breakage loading. Also des-
crives coal purifying by multiple-stage froth flotation, heavy suspension
separation, electrostatic separation, acid extraction of ash minerals,
and tar oil ‘extraction of coal matter.
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ments that might be of value to the American coal industry; second, to
discover any specisl devices or techniques that may have been daveloped
4 Germany to prepsre special grades of coal to most EREXgQENOY .VEr needs;
and third, to ascertain the gralss of frel and methods of preparatioa

3 _thereof that were particularly adapted to the syathstic liquid fuels .

industry with a viev to profiting by Gérman experience in the selection
and preparation of American coals for conversion to .n@mvt\uh.
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o .:,raciiitsiivispi‘d and’ therough ct.:i;&bgo'ot toohnologlo-.l '

Moioﬁ_'ohh ‘4n the field,. a preliminary- survey contacted the equipment

snd plant builders who. service the' coal industry. - This’
“highly 1aliged firms that dominates the

elofment snd ‘construction field. “fhrough the

‘£irus: and- the ‘specialiste of ‘the Bergbauverein
German Ooal (Control -Agency ‘at Helsingen, =~

with cperating plants embodying new develop-

that ‘furthier £1eld work could be concentrated om. - .-

tudied -ususlly in company. with techni-~
‘and builders. - R B .

Germsny 1s organized very much -
_plants and extensive altera-




- Sabdegt
Y. - Zeonomic Jmotors
13,

VI. Jield Data on Plsnts

14,

° 16, Augusta Vietoria Colliery.
16, Nordstern Colliery...

" 17, Zeche Carl Alexander,
18, ' Zeche Koonigen Elizabeth..
19,  Preparation of Hydrogenation

VII. Devices and Techniques

20. The Schief.crnteln scraen....ooco-" on-o:-o‘.‘.-o.oo-co -.o;.'
21, The Wedag Counter-balanced Vibrati y -
22, The Wedag Vibratorsichter (Ded.uate:?
23, Bumboldt Rapidsichter- (Dad.uster) .
24. The So I. B. hoth k‘mr 1

' *'Tm .

. Loading ‘Coal into Ships...
m:e mctner B.ota.ry nln D v

Unleu of.herwise speciﬁe all measurefients -in this report ‘are ezpressed
“arve ‘in meshe per square’ centimeter.- :

‘ _l(etr:lc to
- "Kile :
Meter .

" Centimeter

" Kilometer

q

vl i ctw ot oon jupnnum practices in western Germany was -
wndexrtaken, f£irst, to discover any ‘technological or .organisational ‘develop-

ments that might be of value to the American coal industry: second, to

b

dim any speoisl devices or techniques that may have deen developed

in Germany to prepare special grades of coal to moet SRETLENCY VAT needs;
and third, -to ascertain the grades of fusl and methods of preparation
thereof that were particularly sdspted to the synthetic liquid fusls .
industry with s view to profitiag by German experience in the selectioa
and :propa.ntioa of American oo-h for oonvu'nion to liquid fusls.

-~

!o !ncui.tl.tc r.pi.d ud. thorcuh oomogo of toohulogicn
dﬂdopentc in the field, a preliminary- survey contacted the equipment

4§ manufacturers and plant builders-who service the coal industry. This’

‘small” p.'aup ‘of ‘highly specialized firms:that dominates the

on plnt ‘development ‘and coutmtion ﬁold.. ‘®hrough the
taffs of ‘these" firms and: the” -pecidi.-tu of the Bagbmu-an

of. the’ North German 'Gopl ~Control -Agency ‘at: Helsingen,
1t was ‘established with' ‘operating plants embodying new.- dovelop-

T so ‘that further field work‘could be: concentrated-oa:
. These plants were studied ususlly.in company \d.th tochni- .

of the d.uigner- nnd buldc-. ! ) _ )

i.ndn.ltry 1n Gemany 4 or@nized vory nmch
: : ection of new plants and’ extenuve alters~
tiou ‘are.gen _ally hnndle&’ on .contract by special:lzed" 2
ergely the exploi ‘of. new ‘tech




Y.  Jeoncmigc Factors

V1. Zield Data on Plants . '

‘ 1‘. A“-Bh;ai;.i‘b;iei‘O-om“‘l;!..-..-........-.......................
ig: . Hordstern CollierYeaceescecsoe ’ . e

" 17, ' Zeche Carl Alexanderscececss

N Pram_ra.tion of Hydrogenation Fuel,...
Devices and Techpigues '

"The Schieferstein Screen.....s.-o..-........-....,...g....
The Vedngﬁounter—balanced Vidrating Soreen. '
The Wedag Vibratorsichter (Ded.ustes........
Humboldt Bapidsichter (Deduster).ese.
The S. X. Bs Froth Breakereecscscecce
Digcharge of FPine Coal from Bunkers
" Washery Control Devicece..
The Electrostatic-Separator
~ loeding Ocal into Ships,
The BAttner Rotary Kiln Drye
5» mlembo 'Dry_ei‘&..;;... v. e

sssveeed

eseesesesnrssvoven

32. Dust Collectingeeceesovescs

33. . The Buttner Pulverising »Sy'st.:'em

APPENDIX #1-— Qﬁides”tor‘A’égéptance'tllh&i\Sujsofvis‘ibn}pf Coal L
o _ Preparation Plants - Baition 1943 .. = . ., 91l

Unless otherwise 'syéc'ifled.:;.ii. measurements in this report are expressed -
in metric units. Sieve:sizes-are in meshes per square centimeter.. .- .-
204,56 1bs . .3 '

- 2:2046:-10s.:

-3.2407 f£t.

.+123937 in.

Centime.ﬁqr :
.62137 mile

- ‘Kilometer: "

o pgtedy of codl -preparaticn practices in vestern Germany wvas -
wndertalen, first, $o discover any technological or organisational develop-
sents - that-might-be-of velus -to-the Jmerican coal industry; secomd, to... . .
Adiecover any specisl dsvices or techniques that may have been developed
in Germany to prepare special grades of coal to mest emargency war needs;
and third, to ascertain the gradss of fuel and methods of preparation
thereof that wers particulsrly adapted to the synthetic liquid fusls .
irdustry with a Yiew to profitiag by German experience in the selection

—

and preparation of American coals for conversion to liquid fuels.

l

o To faoilitate rapid and thorough coverage of technologioal
developments in ths field, a preliminary survey contacted the ‘equipment
mgnufacturers snd plant builders who service the coal industry. This
1s & very small ‘group of highly specialised firms that dominates the

on plant development and construction field. ZThrough the
s of ‘these firms and the specialists of the Bergbauvereln
£ the North German Gosl Control Agency-at Helsingen, _
tablished with cperating plants embodying new develo

onise; 60 that ‘furtler field work could be concentrated on

. these plants. ' These plants were studied usually in company with techni- - -

=

cal representatives of the designers and duilders, o .

_preperation industry in Germeny is orgenized very much -
/ that.the: erection of new plents and extemsive altera~. . .

; alized equipment manufac-.

2 of new technologle. = -
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washing. ZThis

Amsricsn practice. JFime coal jigs, Doth with and withous feldspar, ars
ussd almoss to the sxclusion of -other-methods.for coal under 8 mm. or
except that dust under 0.75 mm. is commonly handled Dy froth *
flotation. = .
*  In the preferred plant design, the 10 m, x O is dedusted before
s to have great advantages 1n the subsequent dewater-
ing of the coal and clarificatior of the water. AR

- . . ‘
‘Mechanical developments that may be in part new include -dedusting .

devices, flash dryers, conveyor dryers, ‘the resonance screens, froth
‘breskers, and nt_iqbruhg_e_}oaung'daﬂce-. , ' _ -

In the field of special preparation for exacting war uses the

Germane devised several intensive coal 1&g methods embracing ‘tl)'mlt :
ple stage froth flotation, (2) controlled heavy suspension separation,
(3) electrostatic separation, (4) acid extraction of the ash minerals, and
(5) tar oll extraction of the coal matter. e e e

_ These methods were applied with widely varying measures .of success:
to produce very. 1ow ash cosl to serve as a.substitute for other.carbon. .
muterials not available. to the Germans,. Some-of: these process :

_conceivebly be of use to us ultimately for production of low ash
~ for such use. as_electrodes for the aluminum industry, for carbide

carbex-undum indugtries, for sugar refinery carban, andf’gétiiya_ ed c: '_bt}p.’

ive

The g vuiury;io the 'prodouwt'pl.u\i for tho preparation of

3 cenera) industrialicoal.’ Both air actusted and’mechanically actuated jigs .-
4 are in wide use inicurrent practice.’ The piston jig box of Coppee type is
i much more popular in current- design than in America, where the meghanical

Jig has generally bees considered odsolete, exsept in' the anthracite re-

2 glon, -since the introduction of the Bawm typs in the early thirties.

S Probably the most striking feature of German practice (and con-
tinental practice generally), contrasted with current American practics,
is the wide use of jig wash boxes for fine coal. It is standard practice
to wash the fine cosl of 10 mm. x 0 or 8 mm. x O separately on multiple

compartment piston jig boxes, in some instances with feldsper on the

screens of the primary washers dut generally with a natural slate bed
on_ the rewvash boxes.. The practice of rewashing the middlings from the fine

4 coal jige on rewash jigs is general. In many instances the middlings from
3 the put coal jigs is crushed and rewashed with the fine coal niddlings or,

added raw to the fine washed cosl. Where that is used for colliery power’
plent or other local use, the crushed coarse middlings are diverted to that
use. : o Cem ' . :

17wiis o In! current. design, 'the lesding plant builders: favor thorcugh -
dedusting of the fine coal at approximately 1/2 xm. before washing. :The
development ‘of aspiTator dedusters has greatly facilitated this practice
gnd led to a revival of interest in ‘the bin drsinage of fine coel as well
dedueting practice itself.  Complete removal of the :dust not only

improves the performance of the washers but .also grestly increases the

4 rate of:drainsge of the washéd product. There is now a trend from-cen-- -

rifugel ‘drying back to bunker drainage. Both Klockner-Humbeldt Deutg i
1 phalia=-Dinnendshl-Groppel, A.G. heve introduced effective aspira-.
tor: type dry dedusting systems, and the Yeading plent.builders are .’ . -

introducing specislly equipped draining bunkers. into their designs..
Most effective dedusting is obtained by following ¢t he aspirator
sing-sieves that remove the last of the dust from the
raw’ coal before it goes. to.the jigs.: High speed horizon-
stroke sheking ‘sieves are used for this ..




3 - N R . N
.

" ashed u‘zu 1.-»4‘:“&3.;11:.:? r:;."‘muu' vish bord ivashing practice at coamercisl washories is wuoh' more unifors than 1n the ——
8 or ¢ 4 o o, 88 the 0 on ngy diotate. iAmericen industry. Lump coal larger than 80 ma. is genorally screened
At the repressutative plants visited, the dry dust wes used in the rav Fout in the bead house and tcked dry aiber belt ploking esnod
state aad the slurry from the rinsing screens only vas sent to ths flo- | and handp on kel pleking dands:
tation plant. . . ) . ; The ?) m. X gom. size is commonly separated into two grades
) .. or washing, either at m. or at 35 ma., and these two sises sre
The techaiqwe of Jigring fime ooal 1s well developed in : '
aad the adsptability of this eystem to Ameriosa practice might well e mt:;?ntd’ whether the washing is done in Jig boxes or heavy media
profitadle, particularly fer use in conjunstioa with tables er lmumder - * ’
. washers Shat opsrate on a stratification priaciple _vhioh is complemantary

Vash :
%o the fundsmeatal jig ssratificatien. ‘ ash box sizes and general construotion features have tentatively

N been standardized by ssreeaent among the manufacturers. Figure 1 shows the

igtandard dimensi £ the 3200 .
The German and centinsatal coal clesning indnstry has not mads . ons o ° ms. two compartment box

use of concentrating Sables or rising current classifiers.. The Eheclaver  The {f1cations set up in the tadle of Fi 1
ia modified form has bees intredwced in a few isolated instances but is  'vith the e o Tagiich ceptions in Table 2. gure 1 ere transcribed

nos popular. \ )
: TABLE 2 - SPECIFICATIONS OF JIG BOXSS OF FIGURR 1
. An estimate of the dreakiown of tonnage betwsen ths different i , Width 3200 =mm.

T types of washing plants recently cperative in the Ruhr was furnished-b
Dr. Heyer of the North Gerzan Ceal Control, This is presented in :
. Table 1. . o : ' oo

Length  For Coarse For Fine Coal
: Coal and Rewash

PARLE 1 .- REOENT COAL WASHING PRACTICE IN THE RUHR . Effective Area : 5500 - 9.1 10.0
. T T R 1  in Square Meters : 6600 7 119 = 12.3
-Iype of Washer S B t Lot _ . moo 0 33,2 146
N B g . % ~ Mr Oonsumed in Cubic . B8500° a 15 (253 '
Jig Boxes . S - 87 % 88 i Meters per Mimte . '6600° 49,5 18.5 (31
Eeavy Hedium Washers - ' o 8 ) : 7700 59, 22:5. 136,
. A E . - ) | 'gotal Weight in Kilograms . - 5500 27160 26900
, : " 2t 3 - ast Iron Desizn 6600 32200 :
D7 Oleaners o ‘ - 3. <. . . o0 35500
. Lo D A T Total Weight in Kilograms . 5500 23160
These data do not imclude the finas of flotation size,  Of this material "~ Steel Design - 6600 °© 27600 -
about one-third ie cleaned by _froth flotation and tvo-_th:lrd.a receives no . - -
speolal treatment. . e o . C Weight of Hutches -
. ...~ The dry cleaners are of the pneumatic shaking table type and : }ogram s
are reported to be used only fer the treatment of fine anthracite cosl -
for driquetting. Small dry cleaning plants are operated by seven an- . Water Content. of Box
. thracite producers and four btriquetting plants: . - I SR , in c‘fbic M?ters

In the coatse coal category, _'(li.‘zei' larger than 8 m. er 10.mm)

t
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3 Yash boxes generally are of about the size and general struotural
Hdesign of the Baum Jig as of the period when the Simon-Oarves and Norton
JBaum jig designs were introduced into the United States. . Development of

T 4very lcgq"c‘tpuity'homvah“'bmrmt oharasterigzod the Americaniza~- - -
3tion of the Bamm jig was not paralleled by such a development on the con-
Htinent. Many of the present plants are equipped with cast iron doxes, dut
"4 the modern practice is to fabricate the bodies of steel plate dy welding.

Serman jigs sre generally equipped with sutomatic controls of
the float type connected to the slate gate operating mechanism. 4 modi-
fication of this device, developed dy ternann and Kremer-Baum,

Jartioulates the float movement also with the air valves so that an exces-
"1sive accumulation of slate brings about a corrective increase in the air
#impulse on the pulsion stroke. .

q The ssme company is now studying the relationship of stroke
Aperiod and phase characteristics to performance with a view to developing
Imore effective use of the jig stroke, such as has been featured by the
Aresearch at Battelle Institute on the phase characteristics of the air

‘Jactuated Jig stroke..

. Typical -data on the throughput and performance of a German Baum
Jig washery are presented in a table assembled from data yrovided by
4 Dr. Ernst Duplerry, director of Schilchtermann and Kremer—Baum, A.G..
se data are presented in Teble 3. ~ ‘ ‘

{ TARLE 3 - SOME DETAILS OF SPECIFICATIONS AND PERFOEMANCE DATA OF A JIG
3 : WASHIRY RATED TO HANILE 300 TONS OF RAW COAL PER HOUR WITH
104 OVERLOAD OR 330 TONS.MAXIMUM HOURLY CAPACITY OF 80 mm. x O
. RAW COAL (ALL TONS ARE METRIC.) o .

Tons Cubic

Per - Meters -

Hour -  Per
Hour

Bregore '
‘Coarse 80 mm. x 35 mm.

Fine 10 mm. x O '

Total Rew Oosl 80 mi. xO0
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. SABLE 3 (Gontinued)

TABLE 3 (Continued)

»

“'DPons Cudic

; . ) gor Neters
: FPSLUUEE S Productsr T He Por. ,
"Total to slurry tank T - e 5 : : L dosco At HE— . . Hour or Hour

: . 3 .Coal and slm-ry 2$ 121.0 663.6
Removed by elevator— . A TR e N A4 dngs:: — . R 30
) . Refus 7,88 - 2.5
Water and solids to chri;ﬁoauon‘ _ ) ) : _ i .

from coarse ool jigs Total | | 669.0

.-

I T
Ereparation of Fine Ooal
.. pedust:l.ne

Bstimated on the basis of 2% of . . 4 ‘.A'Cr\uhed. middl from coarse coal
Osm.:;OMtinthelOnm.xo , : Jig - reference IT - 1
raw coal, a dedusting efficiency of

- Transport water .
80% (at 4% moisture) and 16% oversize . -~ Orushed middlings from middle coal
in the dust. The dust tonnage is: . S - " Jjig - reference II -2 .
‘ L : - ' _ » ; - . Transport water °
Dust’ Product = 188 X . 280 - a7 . - S : .- Spray water (reclaimed)
o e . g ., SR )  Sprey water (fresh)

idaiﬁﬁg”iladustedv coa]. o .1_1_59_:.5_ o o : : - Total foed to midnnngs screen - 10.8
‘.l‘otal !‘eed : ' -188-_0 o ] _ : E S:.zed. Prod.uctst )

" Deslinmi before vashing . ; c T e el mjzg -1,2) 5.8
s ng e ‘S8ize 10 mn. x 0.7 mm (%o rewash - Jig - ﬁ 2) 5.0
r”d to. screen from the deduster: R ' Rt o Size 0.7 mm. x 0 am (to me-deslminfxfgl)les : 2
R | < | - . 0
Transport Wa.ter . | .
. Spray Vater Eneclai)med) | o .
S W ter Fresh S T T '
ey Ve * Bewash of Miadltngsi




TAXLE 3 (Contimued) TABLA 3. (Contizied)

Bz - a:mm. oL Fine Coal in Draipace Pins ’ ;ou Cudbic

. - : (5 Weters
rudx . Hour ~ Per Hour -.
“#ine coal from devatering screens (V) . -  110.0 - 35.0 -

Ooarse slurry from slurry screens (VI, 2) e ___B.0 2,0

_ Pro&uotm

Total to draliage bias LB 87,0
Prodncts: E '

‘ r..a So devatering scresns:. - B i’ Coal as shipped (9% Hz0) | 115.0 11.3
' ) : Drippings from fine cosl bins (II,3) —_— 25,7
¥rom fine cosl-jig (III,3)

From rovuh-iix (Iv,2) : 3.2 e . e _ 115.0 - 37.0
Srray water (white) : ________E..L ' N

 Total to delatering screens

. ' S , BVIII - Dewatering-of i
Productst S : 2 ,n..pmm:_m
Oversise - dmtorod. fine coal ) - 1208 .0 Dmterine of niddlings: )
Unuruzo (to water clariﬁoauon, V‘I) A : :
' S e aor.9. _Niddlings fr- (v, 2)

Dewatered middlings (1 E20)
Drippings from middle coal bin’ (II 3)

H-M_Mw

MMW_ . ”""“"“6 of vefuser

" Overflow from slnrﬂ tank (II,3) .~ .0 8.4 . 910.5 - ,Refuse from coarse cosl jig (II,1)
Undersize from fine coal-dewa.tering o - - ‘Refuse’ from middle coal jig (II,2)"
‘screens () P R --_liq.'e‘___.s."ﬁa! ... Refuse from fine coal jig (III, 3)

' o C S . R T Refuse from rewash coal jig (IV 2)
!otal : B (1R 1733.4 s

: ‘Total to refuse dra:lnage 'b:lns el gB
'Dmtered refuse (8$ moisture)




TABLE 3 (coneumoa)

Overflov from pro-olnriﬁosuon (vz)
- ¥ine slurry from slurry screens (VI)

!otul to uln pup tank

Prodnctu

Ovu'nou to mh-ntw—tank ‘
Settled slurry (to flotation)

Distri'bntion of wash water:

ﬂ.'ransport vater to coarge coal Ji
 Undervater to coarse coal jig (II
" Trensport water to middle coal Ji (11)
Underwater to middle cosl jig (II

Spray water to pre-desliming screens (III)

Transport water to fine coal 2igs (111)
. Underwater to fine cosl jigs (III)

" Transport water for coarse middlings to
' middle coal screen (IV)

- Transport water for, middle middlings to '

‘middle codl screen (IV) - .
-Spray water to middle coal screen: (IV)

8poTt water Ior m
= rewash jig (IV) .
_ -4..—.Underwater to revash-dig (IV)

" %ons -, Gubde -
~ Per Neters
‘Hour  Per’ Hour

5.6 1761.4

- ..“ [

11.6 - 1801.4

Transport water for fine middlings to rewvash-_;)vig (1v)

TAELE 3 . (Gontinued) |
Prodnctn L
!hichenod alurry

¢ o e o

. i'lotat:lon:
Yoods

Slurry from main clarification ( Ix)
Slurry from desliming screens cones
Slurry from outside thickener (IX)
Dust from deduster
Filtrate (IX)

. Fresh water

Total to flotation

Products:

. Conceantrate
‘Refuse

i‘iiters’:

B Goncentra.te from f].ota.tion (1x)
© Filtercake (20% water) -
'Filtrate (effluent water)

(1x)




_. Trrnhﬂ v-m Leaving
\d.th Produou

Washed ¥ut Coal

Clean Fine Coal

Filter Cake

Middlings
Refuse___
Sailings from Flotation
Overflow froa Outside

- Thickener

_The Centrifuges
oe' S

I’rod.mtered fine coal: and
~ coarse slurry (VII)

‘Oubio Neters
M‘

‘Deslining Fine Rav
Coal

Fine Washed Coal-

-

Fresh Vater Motering
.= Oyestem

~Rojnt
48.0

X
12.0

Loating of Wt Goal

)umu‘ Soreen,
-~ Dewatering.

Slurry Screen

Flotation

Noters 3
Rex How 4
. 3 MNain olarifiocation: -

.36.0.

2

Tone Oudio
- Per ‘Hoters
Bonr Pcr Bonr

1.0 23.0

! _ﬁ“s (Oomtimaed)

noonu
Onrnovtonumtnk 3

20,6 1768.4

Tool:

' Overflow from pre-clarification {nz)
nno -lurry from olnrry soreens.

!otul to ‘main olciﬁor
Prodnotlx

' Overflow to va.sh-wa.ter-tank (1x).
Settled slurry

nvﬁ;ﬁi@u s

. Slm'x'y fron main clariﬁer (nx) )
.Slurry from pre-deslimer cones (IX).
Slurry from outside thickener (II) .

 Dust fron deduster . —

. ‘Filtrate (nx) SRR SIS
Fresh water

1 to Flotatiom




TABLE 3 (Oonstinued) S : : . ~¥ith regerd to cleaning performance, it is impossidle t6 make s -
Produots: Por ' Mesers -[irect sppraisal of German.and contineatal Jigsing practice in relsdica to
D o HEour  Per Hour § . e ds, -“ a .u& m‘ ﬁ::w;hi-,on»tho yield
4 vhereas Anerica 1% is more On produo . s gondition -
;ﬁ:mgo’ Ezo) - 33,0 8.0  [Hi11 be evidens from a study of the exsmples of plant performance. guarsn~
4 DD RSP -~ o iy T\ = ‘pressnted in-the Appendix, -Tested at norbal washing gravities, ths
33'0 - Befuse will bde relatively freer from float coal snd the washed produst
* 60-9 11 carry more sink material than corresponding operations in Anerica.
S mparison: is further complicated by.the practice, much more common in
Jurcpe than in America, produoing a middling product.

. It is the general opinion of the investigators that jigging opera~
‘ . jons in Germany are not significsntly different. in oleaning efficiency
o1 Ha . : ~ om American practice although specific test data were not assembled with
ean Huts . . . : ficient coverage to substantiate this opinion by factual proof. Leaders
Oentrifuged Fine Coal : K the equipment industry expressed the view that, in' the past decads, there
, #4lter Cake _ : . been an improvement in Jig practice represented by a redustion of the
Dust . . - olerance of ash in the cleansd coal from 1i% above the float coal ash at.
Middlings ' o he same yield to a tolerance of around 0.5 to 0.8% above the float coal
Refuse : N h at the same yield; and that this improvement has been brought about
- Flotation Tailings . : _ imarily by better plant engineering and by improvements in operational
4 ' ‘and control technigues. S _

. However, examination of representative plants did not bring to
ight any important—developments in the field of control, such as auto-
patic sampling, product testing, or control rountine, In fact the plants
sited, which were represented to be modern, well-designed plants repre-’
enting the best practice, are not as well-equipped as the best American =~
Plants in this respeots . . T R

: , _ i o S _ [ . %" Any appraisal of this specification of the washed product must'
Products . ~ - ——Cublic Meters  Admission Flace - ' ! ce into consideration the circumstence noted above that in-Iuropean ;
S = - Per Howr S e T P actice the ‘economic emphasis is on yield. -In coarse coal jig plants
ST T ' SR ' ' RIS T oducing commercial coal, the slate end will probably be gueranteed to .-
‘Futs . ... 8,0 . _  Loading of Nuts contain lees than lﬁ_ﬂ.oat material. o R
- Centrifuged Fine Ooal . 8.3 ' ‘Pre-desliming - 735.0 T R e T e
' 8.0 . Middling Screem .. . XR0' i Lo I
1.2+ Fine Coal Pre-devatering .. 3b. “ul. _The Heavy Medium Processes. '~~~ . =" " _

' ~ '+ Slurry Soreen o ‘ el e e R O
- Flotation .~ N & N s Bh “of ‘heavy media seperation in Germeny ha: ‘genereally
SRR e 116wed the ‘trends ‘developed in the Dutch mining industry o th . o

: ' : ' ‘ ‘process has.-been introduced into the G ‘fiel

Frosh Water Leaving With Products , < Fresh Vater Entering System

N

“AsG. s Here it -is called the Sophia ...
has.built ‘several heavy media plants: in -
ants-using the Tromp process have baen installed by
Dentg and Schuchtermenn and Eremer-Baum, Both of these '




.

Ia Ocnn phnu. heavy media npnuuon
been introdnced iato conventional Jig plant
revision of general plant srrangesment. The
modia ssparation-is-4ivided into two sized grades. Jﬂl
(00 »m. x 25 mn. and 36 mm. x 8 mm.), and ‘these two si
separately then r!.nna. sized, and loaded thravd: dunkers
Iumuu. ‘ ,

‘The Ghnoo Bmd nonuon woccu 1- not uod. :ln Gernw. and.
there is no evidence of an acknowledged influance’of the long-standing
American experience in huvy lod.h u:ptntiou 1n Gcrun or: conunanm
rractice.

' Dcnlopuntl 1n this field have been concentrated on the use of
so-called 'ctable' suspensions, such as the buvtu-ohrmixtnro of the
Sophim Jacoba process in which'the medium settles only very slowly and on |
Jrocesses using unstable suspensions dut-adapted: to compensate for a pre- |
‘determined and prosumadly uniform settling rate 'by control of the chnr-c-
teristic of ‘the return mpemion material. - _

- In these processes, pulverized magnet!.te has bean uned but cur- §
101:317 the potential advantages of magnetic recovery and reconditioning - |
of the medium have been ignored up to the time of the experimental instal-j
lation in the special Reinstkohle plant at Koenigen Elizabeth Colliery. f
Thig-may-have-been-due to-a-lack-of- dfective-ma@etic—:e'oarator equipmentd e
" At Koenigen Hlizabeth, a machine somewhat like the Dings was, installed by §
EKrupp«Gruson, A.G.. This is referred. to later in the delcript:lon of the g
xoenigen m.:lsabeth plant.»v,‘,- o Nl o ) 8

. oxn to develop a magnetite- suspensi.on washer of the overflow: d:.scha.rge; tvpe :
‘which appears. to follow.more nearly than any .other Buropean development, :
the trend. of kner:lca.n practice m the use of hea.vy suspensi.ons.

eavy’ snspension conoentrating processes, .
eparation pioneered. in America. 'by chance. Oo



" “must be of substantially less than 1.0 per cent ash content.

also tho most popular washer in Amerioca), (3) presising of coal bdofore
. Zing as compared to almost universal practice of Jigging unsized ocoal in
America, (3) treatment of fine coal on Jigs in Germany contrasted to us
of tables, launders, and olassifioers in America, (4) extensive use of
froth flotation in Germany,

tinvous loading of prepared grades from preparation units to transport
facilitics in American practice. These differences in practice apply in
large measure to continental practice generally. ‘

There is little material evidence of interchange of ideas and
methods between the coal preparation industries of continental EZurope an:

Americe in the past.

t

Pr [e)

9 cial Co ation

Aside from the preparation of coal for general industrial and
commercial use, there are several special coal preparation projects of
interest that have been undertaken primarily as the_result of emergency

war conditions,

ThoSe projects center around the preparation of super-cleaned
- coal products for very special purposes, such as the production of carbo
electrodes for the aluminum industry, generator fuel for automotive .
vehicles, and coal adapted to be converted into liquid fuel.: '

A The most exacting specification is for the electrode coal whic
To produce
coal of this grade, the first step in every instance was the selection of
seams that would respond most effectively to super-cleaning. Schemes for
. ultra refining of the coal, most of which were still in the development

- stage at the end of the .war, included (1) multiple stage frotb flotation
in which the froth product was repeatedly reflected until the ultimate
end point of"}a.vsh reduction was reached substantially without regard to
the yield, (2) attempts at ultra-refinement of heavy suspension processe
represented by the Laminarstrom washer, (3) electrostatic separation,

(4) acid extraction of the ash forming minerals, (5) and use of solvent
to extract the coal matter. -~ = ' LT - '
Such ultra~cleaning schemes were actually incorporated into
only two commercial plants; both of these were bombed and are not now
' - in condition to.operate. . Such data as could be obtained regarding th
technological: functioning and the performance of these plants is given
“in some detail in the fifth section of this report designsted Field Dat

vl R - o N

(5) wide use of tho Chence Sand Flotation prg

in Anerica with no direct counterpart in Germany but with a more definit]
trend to the use of substantially stable susponsions, (6) loading of the 3
product through dins in Germany compared with the practice of direct con-73

e

Hactures a-complete line of screens, wash boxes, dedusters, and conveyors

Skewiae mamufactures a complete line of coal handling, screening, and

IV ~ ORGANIZATIONS OF COAL PREPARATION SERVIOR

z *a
Construction

U

D . AN
L, 00, e

The development of coal preparation . technology and the construc-
ion of plants is very largely in the hands of a few contracting firms
service tha induatry in much the same way as the American equipment
pufacturers servioce the coal industry of America.

The principal builders of coal preparation plants are:

(1) Boh{':chtemann and Kremer-Baum, A.G., with factories in
ortmund end Herne, Eranst Dupierry, managing director. This f£irm manu-

or coal handling, and builds complete coal handling and preparation plants
n contract. This firm has the German license for the Tromp Process bu
hares the field with Kldckner-Emboldt-Deuts, A.G., of Cologne.

(2) Wes 1&-Dinnendahl-@r3ppel. A.G., with works in Bochum
d Dinnendshl, Dr. Mollenberg and Carl Grlppel, directors. This firm

ashing appliances with patented dedusters and auxiliary devices. It is
sthe German Licensee of the Barvoys process designated the .Sophia Jacoba
ocess in the German trade., = . ) ST
. (3) Kockner-Bumboldt-Deuts, A.G., Cologne Kalk, Dr. Ermst

» director. This firm manufactures ore dressing as well as coal

eparation appliances, the briquetting plente -and general coal handling
quipment. It holds a license to sell Tromp magnet 6 washing plants,-

nd it is one of three firms associated in a syndicate to manufacture

he Schieferstein Resonance screens. The other two firms are Krupp~ o
ugon,—As G+, Magdeburg, and Carlahlitte Maschinen and Stahlbam Gesell- I
shaft m.b.H., Waldenburg-Altwasser. The latter two firme in the Russian
Zone of occupation were not visited, but some engineers formerly on their

staffe were interviewed at their Essen Office.” . .- : ' L o

. In the £1e1d'0f coal handling, J. Pohlig, A.G., Cologne and
Demag, Duisturg are lLeaders 4An the installation qt cranes and bdridges

for handling coal over Redewater plers.

- Bﬁttne’i'-Warké, A, @., Ueidingen, ‘18 especially active in the
development of dryers adapted to use in the coal preparation industry.

JThese dryers.are incorporated into the designs of the coal preparation

and handling plants.

P ,'Iﬁ Germany ‘it"i’a tha most coﬁmqhv.pzj;ebtice'to handle the _éfecti.o’n o
of new Preparation plants and extensive alterations of existing plents by



algso the mosat popular washer in Amerioca), (3) prosising of 0oal bofore
&ing as compared to almost universal practice of jigging unsized coal in
Aserica, (3) treatment of fine coal on Jigs in Germany contrasted to us
of tadbles, laundors, and classifiers in America, (4) extensive uce of
froth flotation in Germany, (5) wido use of tho Chance Sand Flotation pr
in America with no direct counterpart in Germany but with a more defini
trend to the use of substantially stable susponsions, (6) losding of th
product through dins in Germany compared with the practice of direct oo
tinuous loading of prepared grades from preparation units to transport
facilitios in American practice. These differences in practice apply in
large measure to continental practice generally.

There 15 little material evidence of interchange of ideas and
methods between the coal preparation industries of continental Burope ani
America in ‘the past. : :

can

ci Coal Pr ation Project

Aside from the preparation of coal for general indusﬁrial and _

commercial use, there are several special coal preparation projects of
interest that have been undertaken primarily as the result of emergency

war conditions. :

Those projects cexiter around the Preparation of super-cleaned
coal products for very special purposes, such as the prodnction of carbo

-electrodes for the aluminum industry, generator fuel for automotive

'

vehicles, and coal adapted to be converted into liquid fuel.

] .. The mogt ing specification is for the electrode coal whic
must be of substantially less than 1.0 per cent ash content. To produce
coal of this grade, the first step in every instance was the selection of
seams that would respond most effectively to super-cleaning. -Schemes for
ultra refining of the coal, most of which were still in the development .
stage at the end of the war, included (1) multiple stage froth flotation
in which the froth product was repeatedly reflected until the ultimate

end polnt of ash reduction was reached substantially without regard to

~ the yield, (2) attempts at ultra-refinement of heavy suspencion processe
__Xe §

esented by the Laminarstrom washer, (3) electrostatic separation,
acid -extraction of the ash forming minmerals, (5) and use of solvent
ract the coal-mattér.- T »

(2

- 'Such‘nltra-cleaning schémeé wvere actually incorp_ora.t'ed intp

- only two commercial plants; both of these were bombed and are not now
in condition to operate. Such data as could be obtained regarding the !

tezhnological functioning and the performance of these plants is -giyen
in some detail in the fifth section of this report designeted Field Dat

_zon contract.

IV —~ ORGANIZATIONS OF COAL PREPARATION SERVICE

Construastion

The dsvelopment of coal preparation technology and the construc-
ion of plants is very largely in the hands of a few contracting firms
hat service the induatry in much the same wsy as the American equipment
nufacturers servioe the coal industry of America.

The principal builders of coal preparation plants are:

(1) Schichtermann and Kremer—Baxm, A.G., with factories in
ortmund and Hernme, Nrnst Dupierry, managing director. This firm manu-
actures & complete line of screems, wash boxes, dedusters, and conveyors
or coal handling, and builds oomplete coal hendling and preparation plants
This firm has the German license for .the Tromp Process but
es the field with Kldckner-Fumboldt-Deuts, A.G., of Cologne.

(2) Wee is~Dinnendshl-Groppel, A.G., with works in Bockwn
d Dinnendahl, Dr. Mollenberg and Carl Grlppel, directors. This firm
ikewise manufactures a complete line of coal handling, screening, and -
washing appliances with patented dedusters and auxiliary devices. It is

ithe German Licensee of the Barvoys process designated the Sophia Jacoda

ocess in the German trade. .

(3) Kiockner-Eumboldt-Deuts, A.G., Oologne Kalk, Dr. Ernst
‘ 1, director. This firm manufactures ore dressing as well as coal
freparation appliances, the brigquetting plents and general coal handling

; quipment. — It holds a licemse to sell Tromp magnetite washing plants,

and 1t 1s ome of three firms associated in a syndicate to manufacture .
e Schieferstein Resonance screens. ‘The other two firms are Krupp-
Oruson, A.G., Magdeburg, - end Oarlahﬂtte Maschinen and Stahlbam Gesell- .
t n.b.H., Waldenburg-Altwasser. The latter two firms in the Russian
ne of occupation were not visited, but some engineers formerly on their :
staffs were interviewed at their Essen Office. S

‘" © - Inthe £1e1d of cosl handling, J. Pohlig, A.G., Cologne and-
emag, Duisburg are lLeaders in the installation of cranes and bridges

or handling coal over Redewater plers. - _ , ' » D

. Bttnek-Werke, A. G., Uerdingen, 1s especially active in the
development of dryere adapted. to use in the coal preparation industry.
ese dryers are. incorporated into the designs of the coal Preparation .
nd handling plante. - g \ ' . o R
: s, B . L . ! . N . . ) .
’ . In Germany it is the most common practice to handle the erection
of new preparation plents and extensive alterations of existing plants by

\




contract with ons d mu r;dénhod firms opoouunnc 4in that line who Lt
customarily tender firm dids on a competitive basis. \ Schnellschwingsiebe

The contractor undertakes manufasture and erection of equipment, § Bauformen.
tuildings, and supplementary facilities 1 on & Zixed 1"“"“'"""' - Forderkohlensieb
dth p.rfo B . A * ‘nt.e'."x.'ﬂ.c.t m ‘ n t’.ﬂ u‘ t N, . e e o g it e
it over to the customer in operation after an acceptance test 4is completed.}
*In t:io regard, contracting practice is virtuslly identical with American ¢
practice. e B

The manufacturers are active also in-the development of new equip
_ment and techniques. -Developments initiated at producers' plants likewisej
fine their way into general use through the agency of the appliance mam-
facturer who furnish the only practical means by which new devices can be .
reduced to practice and introduced to the general trade.- £

11. Standardization of Equipment ‘ - : Nubklassierung, xieine Leist
: "'As a step to minimize confusion and misrepresentation in the . ~ }288: ;3%% _
solicitation of contracts and the formulation of guarantees, the principal 1800 x 7000 . S
contracting firms have tentatively agreed upon standard designs and spec Sieb unter dem Wipper
fications for certain items of preparation plant equipment. Oopies of | 1600 x2 - 26500 : .
tentative dimension sheets of such items as have presently been standardizg - -NuﬂklasSierung o
- are reproduced in Figures 1, 3 and 4 (pages 6a, 21 and 25 respectively) f 1400 ¥9 000 R
sample sheets. obtained from Schuchtermann -and Kremer-Baxm., These include | 16006x 9000
standard designs of wash boxes, screens and. draining bin stand pipes.. 1800 x 9000

~-12, —Stand zation of Guara en___ e

... = Similarly, through the agency of Bergbauverein, a comprehensive} ROOXE - 500 —l%‘?! S
scheme for the standardization of the plant performence guarantees has = I : 2. 250 fLei S s
been proposed. In this plan, which has been published in a schedule ' 5 o2

entitled ’ ' Abnabhme und Ueberwach ‘won Steinkohlen Anf- ~— v

‘bereitungsanlagen issued by the Bergbau, forms are suggested for ‘the ; Nubverladesieb

guarantees of the performance of washeries, screens, and filters. : 1#00 x-3000__.. .

A

| 1600 x 3000 "

. Molerances are not prescribed, but examples 6f'g'el}erélly"a\bcept~
able performance with respect ‘to typical operating conditions are presenig
A transcript of the salient parts-of. this document are reproduced in -

Appendix 1. - .0

5CHUCHTERMANN & KREM
ENGESELLSCHAFT FU
UFBEREITUNG.
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This investigation was strictly a technological project. The
une and facilities were not available to make & study of the economic

relationships affecting the German coal preparation industry.

Yot 4t

is diffiocult to make an intelligent appraisal of technologic practices,
partioularly as the features which differ radically from our own practioce,
without some Inowledge of a few simple and fairly ucortumble factors

affecting the practical operation of the industry. .

Such factors as the prevailing prico of coal, the wage rate,
relative prices of other basic commodities,. availability of competitive
fuels, and the wartime demand for special and strategic forms of the
product, may readily rationalize otherwise unaxplainable pacuuarities

of technology.

In wartime Germany, the coal industry supplied three grades of
cosl refined beyond the normal industrial grade. A schedule showing the
tecimical names, ash specifications, uses, and prices current as of

January,

1945, of these grades and the ord.:lnary industrial grade is-
presented in Table 4. -

TABI.E4 @msorcmmmcmmmmmm:m 1945

.Reinstkohle '

Reinstkohle .

“Edelkohle *
feneratorkohle

Ash Siwébification

- Per Cent

- Use . Price per Metric Ton

_ - F.0.B. Mine
Marks"
" Electrodes = . .
Electrodes RN M,,,,95
- Blectrodes® '

" Gas. Producers
Hydrogenatmn

i Coking and

Imlu.s triai

per Gi'ﬁfe‘ o:t’ Alummum

t rate of 38 cents per mark - See 'l‘able 6 v )




conceivable that this market might even expand in tba future, It s . "
reported that the cleanest coal is also adapted to produstion of TABIK 5. COSTS (Inol. capital costs tut no office overbesd).

activated cardon. Gost per tom at Bergbeuverein (typiecal of Rubr)

——Washing - - BM-0,25-to-0s 2———40:095-40-0:26——— v

. b the matter of commetitive fuels, petrolém and naturdl ges Troth ﬁotltion and filtering *'1.00 to 2.00 $0.38 to 0-76

v;’rc obviously not in the picture during ths war, but on the coatrary
the conl industry was prodably undsr extréme pressure to furnish raw . -

material for production of the largest possidle supplies of synthetic i Cost. per iter of asro-bensin at Geiaenborg Bensin :(.)‘6 5 0 0.08h
oils. This condition also prevailed, to some degree at least, the nsarby Bydrogonation . BN 0.20 to 0.22 76 to
pre-war period. :

The chief source of energy fusl in Germany, other than the bituminous [ ~ TABLE 6. RELATION OF EX 70 §.
coal fields of Western Germany and Silesia was the lignite or braunkohle ;. : il g
vhich was produced in roughly the same volume (for Germany as a whole) as [ Bread per kilo .15 .35 Shirt (cotton) 2.25 11.00
the steinkohle. For example, the 1938 production of hard coal was 186.2 Eggs per doz. .60 3.00 -Haircut .15 .80
million tons and brown coal was 195.0 million tons.® . 1 Sugar (kilo) .10 .80 Doctor (call) L.00 10.00
, ; Meat (kilo) .80 1.80 Picture show .35 1.50
‘Under normel conditions, Germany is better supplied with fuel than Potatoes (kilo) .0W5 .10 Carfare (oity) .08 .20
other Iuropean countries and has an excess aveilable for export, but pro- Cabbage (xilo) .03 . .15 BR fare (100 xm) - 1.34. 4,00 .
duction: costs are substantially higher than in the United Stetes and the _Beer (glass) .10 " Labor (hr) - -- .65 91
available reserves are very much smaller, "The expenditure of a substantial Butter (kilo) 1.00 3.50 Domestic (mo) 60.00 - 50.00
greater effort in preparation of the product and prevention of waste is Cigarettes (pkg) .14  Rent (cheap) 30.00 80,00
Justified. A rough evaluation of the economic condition of the coal indust Shoes (pr) 600 Coa.‘l, (ton) 11.00  110.00
is presented by the ratio of the unit price of the product to the pre-- ’ ] ’ : . : R :
vailing wage. The f.0.b. price of industrial coal in the late war years. ; e oo
was 16 marks per metric ton and the basic miner's wagé was 8.40 marks ; TABIE 7, . I‘OB mcms OF mmg cou, BY SIZES (In RM ver ton in. August
(cubject to deduction of approximetely 18%).. The price-of coul in labor - ' o 1938 No change du.ring war period) _ _
units was thus 16 man hours per ton in Germany compared to ‘about 2 man - - .
hours per ton in the United States, Approximately the seme relationship - o ' . Pott Coal Eeg Coal Anthracite f
prevailed in the pre-war years as there was little variation in basic p Kind o MM . 18-29 wol. 12-18 vol, _7-11 vol
commodity prices and wege rates under the rigid price control system 'ore—b ‘'Raw resultent =~ 12.90 - 12.00 e
'vailing in Germa.ny during the war. - . L o B * Run-of-mine 7 . ) 1s.00 13,00 ' =
: ‘ : 3 Iomp over : : 18,25 . . 18,25 ©19.00
. Very 1ittle attention was given to monetary cost data in this : Wo. 1 Fat - , ~-17.00 - - . 19.00 27.00
investigation as the wide differences in commodity price patterns im - ¥o. 2 Nut. o 17.00 . 19.00 . 31.00
Germany and in the United States under the influence of war conditiona end- "3 No. 3 Nut ; : : 17.00 . 19.00 25.00 -
- artificialdby contFolled prices would meke it impossible to evaluate such  E No. & Fut 1 16,85 . 17.00 - 18.50 18,00
date expressed in German price units. , ok No. 5 mut ; . : 16.00 16,00 15.00 S
' Vashed Fines 5% 00 712,50 0 12.25 .- 211,25
. However. some miscellanecus cost fig;ures wero obtained a.s shown in g " Raw Fines R e Y 12.00 - 12,25 11,25
'Ta.hle 5 for what they might. be worth to the reader. The tentdtive dollar o Coléing'siaék ; R ‘15.00 PN S -
* equivaleant was- arrived at bylusing a value of 38 cents for the merk.. -This - PR et ; S 8 S
- factor was obtained by .a: comparison of est:una.tes of . 'orevailing America.n Lo T
- prices and German prices.of a 1list, of 20 commodities shown_in Table: ‘68"
' .prepared by Dr. Josenh Becht. an interpreter in the FIAT office a.nd" check
vy Dri:J, Ndsslein, th- :
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s, Bhoinbaden ColdAeXy

the state

of several operations of Hibernia Ae @, )

owned con?:; “ oan . ;ha mm(pn. m Bo;ht:ogéo :::;u:d
tons 16 hours).

capocity of 8,000 of coal per day Pyt ris

nedivs tuninons cocal (27§ volatile) divi

i ..“'-m:-b:m "Fottkohle®, which are handled separately in prw&

tion but by identical methods.

. ' u
! termamm and Kremer-
%he preparation plant is a design of Schuch

Bauva A.G., ere?;ed ip 1939. I consists essentially of a siging plant
and a washing and losding plant in which ths
by parallel Bam jig washing plants o
the "Gaskohle® and 160 tons per hour £ b
plant ig housed in steel and masonry !mildmss pgivsinne
Colliery and preparati%ns 'pla.nts are undamag
tion at time of inspection.

¢ permanent construction.
. in full scale op

. 7 n
- T"fhe.operating force in the washing."plantvi- 35 men on each shi. ]

The Washery . v
* A typical section’of the preparation plant is sbz? in riﬁ‘:’in 5
. This is Sheet No. 1 of a series of six assembly dravings cSond Tepdory
plant. The complete set is available in the files of the L Fue .
. comnittee, J’.I._O..A... Washington. . . .

. L _ .
s the 3 i NGaskohle® and Febtkohle
- Inasmch as the two washing units for ohle 4 Pettioble
are identical, a description of the "Gaskohle! mt will snf‘hcev for ad
. entire plant. ' ' L )

\ 3 n o The 80 mm. lump
: The yun-of-mine coal is screensd at 80 mm..
es to picking belts and the 80 mm. resultant only goes t:i:l;:xw
g the washery the 80 mm. x O coal is screened into thrlee- : o 43
80mm.x25m..’25m.xlo_m..and*lOmm.wa;ththe onnage: N
: 38>and. 119 toms per hour :esppgtively. o

Th arse si ' Bam jig boxes. K11 boxes
. The two coarse sizes go to separate ‘
are provided with sutomatic slate g;.t? controls (SKB Austragregler)
all antomatic devices at the time of insp ;
them are provided with additi:nalth:;:i :eg‘m%::i?rﬁives
lierung) which are connected to r inlet val
. a;ount gf alr aimitted to the Jjigs for pulsations . .

two use closseg

- B
, '

g%

4n importsnt feature of the 5.X.D. washery design is the method
of bandling the fine coal 10 mm. x 0. This coal is elevated to the top
of the wvashery Duilding where it is firss Gadusted pneumatically using the
mboldt rapid sichtexr dednssizng ts” This systes, devised by
Sckner-Buubdoldt-Deuts A.G., Oologne, is descrided and 1llustrated in the

Fequirment section of this report, .

After dedusting, the fine coal is further deslimed over four S.X.B.

desliming sareens of 0.5 zm. welge wire. Each scroen has a surface of three

quare meters and a capacity of adout 8 tons per square meter per hour.. The
ciness of the coal layer on the screens is about 4 cz.. These screens

; are sprayed intensively witk water to wash the fines through the scroen.

Dr. Kuhp, chief -engineer of S.K.B., estimated that such screens
mning at 650 strokes a minute and operating on 10 mm, x O cosl not pro-
viously dedusted would have a capacity of 5 to 6 tons per square meter per
ur over dronge wire cloth screens with openings 1.0 mm. x 0.8 mm.. The
deslimed coel would have no particles under 0.25 mm.. The feed may be as

ine as 6 sm. x 0, but normelly they wonld treat a feed of 10 ma. x O.

¥ 'he spray water amounts to 1 ton of water %0.0.8-%0-1.0 ton of coal.

At Rheinbaben the dedusted and deslimed‘fin‘e‘c’oalﬁconfainm‘mora‘—’t"

ian 1 per cent under 0.7 mm.; whereas without -preliminary dedusting, the.:’
eed to the jigs after prescreening would carry epproximately. 10 per cent
’ such fines. Due to the fact that the fine coal is so well deslimed, the )

sh water for the jiges has a so0lid content of no more than 18 grems per
tgr. . . . . . .

Dewatering of Fine Coal .

. The washed fine coal is transported from the jigs directly to'
arge draining bine (Schwemm—sﬂmpfe).' ‘No dewatering screens are used ahesd
f these bins. Hach bin has a capacity of 100 tons. After £filling the bin,
he valves of the four vertical dewatering pipes within the bin-are opened,
0 ‘that the water can be drained off. Small pipes for air admigsion, not

hown on the drawing 2243, are provided on top of the drain pipes.

Because of the dedusting and desliming of the fine coal beéfore
hing, draining in the drainage bins is very rapid end effectives  after
our hours draining the moisture content of the fine coal in the bins is

». and- after eight hours, it comes down to 10%, including about 1} to 2%
ein moisture. Standerd specifications have been set up for these drain-
ng bin accessory pipée. . See Figure 4. o ' S

S N i

The wash wafer ‘from the desiiming screens. (under 0.7 m.)'go’es_ »
0 a cone of 4 meters diameter, and. the ‘settled meterial is treated by




trotn flotation. This plant oonsists of 30 oells snd has & capaoity of
80 toas per hour including he Gaskohle” and *Fettkohle® together. B5.K.D.
mechanical frothers, similar $o ths Mineral Seperation oelle, are used.

She water and tallings from the flotation plant, 150 cubic meters

The overflow water from the fine coal drainage dins goes to a cone,
vhere .the.cosrser material settles (Xirnersumpt). The overflow of this cone
goes to a 22 meter dismster Dorr thickener (Bundeindicker) which reduces the |
s0lids content from 20 grams per liter to 18 grams per liter. %The setiled |
material goes to the flotation plant. T '

: The froth from the flotation plant is treated in an S.K.B. froth
breaker before filtering. This treatment is said to increase the rate of
filtering by a Imndred per cent. There are two rotary drum filters each
having a surface area of 16 square meters. An interesting feature of the
filters is, that the feed is admitted to one side and not in the trough .-
under the filters.  The moisture content of the filter cgke is approximately i}
18 per cent. . See figure 6. ' : ) _ » 1

’

* .. Storage of Filter Oake

" The filter cake 1s conveyed to small conical loading ‘hoppers ‘with

" rotating plate dischargers at the bottom, which are sald to be very: effecti
' for handling stubborn fines herd to handle in bins snd clumtes. - .

15, Augusta Victoris Oolliery -

" Tnis prepsration plant is at sheft No. 111 nesr Recklinghausen.
" I% is a conventional "jig washery of 200.tons per hour -capacity of  typi a.l

Vostphalie~Dinnendehl~Grlrpel (Wedsg) design erected in 1936.. .. . ..

7. The flow sheet of this plent is.shown in Figure.?. 8 , 1. Filtertrormmel -
- ment drawings in Figure 8. - The plent is housed in suba o2 ﬂll’éﬁrog ,

. crete buildings of a .slze ‘indicating, together with _ . i . : ’
- tke total equirment, & capitsal inves! ent very much lerg
" generally be coneidered in American p 1 . app!

. put of 200 tons of coal per hou
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The 680 am., resultant oon is transported to the wuhory bullding
by an inclined rubber belt conveyor of 1200 ma. width on S-pulley carriers.

- In the washery the coal is screened on large Bohieteutein soreensg,
which are housed in an enclosure 80 that the dust-can de drawn avay to dust
collectors. These wultideck soresni divide ths ocosl into the fouowiag s!.:oa:
80“.!35m..35m.88m..m18m.80. .

The 80 mm. x 26 mm, size and the 25 mm., x 8 mm, size are washed in
separate piston driven jig boxes 1.8 meters wide and 6.6 meters long. The
8 mm. x O size 1s washed in two jig boxes, each 3 meters wide and 5 meters
long. %he primary fine coal wash boxes have feldspar on the-screens.

. .lt this plant all the jigs are ;equipped with antomatic slate ga.te
controls, but most of them were set in a fixed position, so that they could
not work. They indicate the hefght of the slate bed and the opening of the
&ates.
to operate the slate ga.tee.

The washed coal is screened-into-five different nut sizen and
delivered to 'bunkera by spiral chutes.

: The fine coal is dedusted before delivery. to the wash boxes.
is done in the Wedag-Vibrator-Sichter, a kind of deduster in which the fine
coal is fed over a vibrating screen through a high velocity air current.:

.. After dedusting, the coal is doelimed on O. 5 vedge wire screens 'before going
" to the wash boxes. . _ ‘ .

“'The wa.ehed. fine coal 15 dewa.tered on 0.5 or 0.3 mm. wedge wire

C Then it goes to draining '
bunkers with gratings around the discharge gates. where it is reduced to a {

moisture content of lO percent.

’ Mid.dlings of the coarse coal 80 TR, 25 mm. end 25 mm. x 8 ma.
20 to ¢rushers, and then to. vibrating screens (Schnellschwingsiebe) to re- _
move. the 0.5 mm. slurry. The crushed middlinga sizing screens meke
25 mm, x 8 mm.. 8 mm, x 4 mm., and 4 mm, x 0.5 mm. sizes.

:3 C The clean ..oal from the rewash Jigs is d.ewatered by acreene end :
--bine in the’ same wey as: the primary c¢lean coal. Even the glate is draineo. .
in bins after part of the water has been removed in the alate eleva.tors.-

The-control is effected by floats connected to oil pressure cylinders

This B

The05mr0 sli)
goes to ‘a suNp,. '.Ehe 4 mm. x 0. '5 mm, and 8 mm, X 4 mm, gradings are. rewashed.

: 'converti’ble, but it is not ‘difficult to handle in'the plant.
-not only inert but very - tron’blesome as an- o‘bstruction in- mechanical func—,

is pumped to other cones (Spitsen) and the final uttum thonoe to 0.3 na,
sorocns. The rroduos of those screens is addod to the washed fine coal.
The effluent (0.1 mm. x 0) of the cones flows to a large Dorr thickener (on
the roof of the washery) having a u-otu- of 20 meters.

!hooloriﬁodovernwofthonorrthzckwhuodminumh
nter in the jJigs. The settled slime goos to filters.

The water from the raw coal slurry screens is kept separate and
settled in smaller Dorr thioheners of 10 meters diameter.

T is proposed in tho future for the thickened slurry to go to a
froth flotation plant, but at present it is settled in cones (Bpitsen) and
the settled slurry from these cones is brought to filters. .

The goneral washery effluent goes to a large 25 meters diameter.

Dorr thickener in order to obtain a final effluent of no more than 0.5 grams
per liter solids in the water.

16. Nordstern Colliery

Da.ta on the product of this mine, which was used in the hydrogena~

‘tion plant at Gelsenberg, were.obtained from Dr. Jacod of Gelsenberg Bengin

4.G., and from-the builder, Westphalia.—l)innendahl—ﬂroppel. The colliery
company and the consuming company are associated as subsidiaries of Gelsen-
kirchen Bergwerk A.G., which belongs to Vereinigte Stahiwerke. -The coal is -
subject to mter-companw movement only. For this: reason, the speciﬁcations
as to .grade of coal are not too rigidly enforced. .

The - ooal of selected. seams of h:.gh volatile content is prepared
in a "Sophia Jacoba" washery (Sophia Jacoba is the German name of the
Barvoys process licensed to Westphalza.-Mnnendahl-Groppel) which delivers . -
a washed coal of 4.0 per: cent ash content by separation at appro:d.mately
1.45 specific gravity. ) o S

A typica.’l. petrog‘aphic report on the coal selected for hydro-.
genation is: Fusain 2.2 per cent; Vitrain 45 .per cent, Clarain-durain 7
52.8 pér cent. They have used at Gelsenberg coals of as nmch as 5.0 per _--_
cent fusa:m and.: 1.5 per cent of eem:.-fusa.:ln. . S T ) :

Fusa.in is rega.rded as an. inert diluent constituent which is not )
"The .ash is

M ”t:.oning of the converters

“ m:i.ne and. convere:l »

Four per cent a.sh wa.s reported. to be the most economical grade of \

hydrogenation fue to:lhe.ve'at G-elsenberg in view of the overall’ economy of
hough"the opera.tore of Gelsemberg :Benz:.n would




_ prefer a lower ash,

The washed coal is shipped fromUordstern $o Mom in the
_mat and slaok size. At _the works of Gelsenberg Beansin, it is dried to
1.0 per cent moisture and pn:l.vmna "4n 321l =mills to pess a soreen of
” 400 mosh to the square centimeter, spproximately 40 Der cent will Dass &
soreen of 10,000 mesh per square centimeter (equals 0.08 m. ).

The statistical price of coal tranotmod from Nordstern to
Gelsenberg Bensin A.G., was 24 marks per metric ton. ]

Coal hydrogenation plant- us high volatile bituminocus coals-
from Western Germany end Silesia were (1) Gelsenberg, considered above,
(2) the Scholven Plant near Buer, (3) the Poelits plant near Stettin, and
(4) Blechhamer in Upper Silesia. - .

Other plants using Braun coal were operated at (1) Leuna,
- (2) Wesseling, (3) Brsaunkohle Bengin A. G., and Brux. Ruhrol G.m.b.H.
near Welheim Bottrop operated on pitch. . .

The Heavy Medium Washor_y

The preparation plant at Nord.stern is a typical heuvy media
plant of conventional Grdppel design. Drawings of this plant were not.
available, but general arrangement schemes were available for a ‘similar
plant. ;Rrosently 'boing dos:lgned. for Duhamel , & colliery at- Hirsch'bach near

Soarbruc kon .

’ This plant will be- d.es:.gnod. %o handle a total re.w ooal load of
270 to 315 tons per hour of which 65 per cent over 10 mm.. in size is to
be handled in heavy media separators. Sophia Jacobe process,- and 35 per
cent under 10 mm, in size will be handled in fine coal jigs. 'The coarse .
coal will be pre-screened into two sizes 80 mm. X 30 mm. and 30 mm. x lO m
to be washed. in separa.to hea.vy media 'boxes. N y .

goi.ng to the wash boxes._

’18 desl:.med. on wet screens ‘befo:e en-

The sla.ck 30 mm. X 10 mm.
granty of separa.tmn

teuning the wash boxes. -The
the make-up: snspension must b
dllutmn of the medium ‘by the wet coal

} tlleo
B certa.m selected seams that respond best to super-cleaning.

: and a special part for making electrode coal.

’.L‘he coarse coal 80 mm. x 30 m. is ded.usted on d.ry screens before ,tion ‘belovi refer to th.e flow aheet Figure 9.

.

At prooont. the ‘otu'" centrifuge iu in operation only at the'

ggph.u J’oooho aine in Rﬁchlhoton. but will be introduced in other vuhoriu

“"The dirt from the heavry nod.iun boxes is rewashed i
cwrent to take the middlings out. " st

The vmth of the botho. each for 76 to 100 tons per hou.r. is
tvo meters.

In order to thicken the barytes, a 30 meter dimeter thiokonor

i1l be used, but 20 meters diameter would do also according to the makers.

Another 30 meter diameter thickener takes care of the wuhory and spray

4 vater from the washed nuts and the slack.

The alurry from the vashed fine coal is thickenod and put to

: vacuum filters.

‘The plant has a closed circuit on the water, but ﬁoonlaﬁon is

‘not used.

1 17. _Zeche Carl wg

This operation at :Ba.eswyler near Alsdorf is especially directed

§ to the production of Reinstkohle of 0.5 to 0.7 per cent ash adapted to the .
i very speclial purpose of preparing éarbon electrodes for the aluminum

H industry.
f} vas d.eliv'ered to the Rheinisch Westfdlisches Kohleneyndika.t for ‘sale.

It is a privatély owned minmg property, but the enti.re product

The coal ig a bituminous coking variety of 20 to 21 per cent vola-
Mining and preparation operations were concentrated on the. working of

The washery ia. div:.ded into a normal part for making coking coal -
- The nmbers in the d,escrip—

The raw coal ig screened. a.t 80 mm. and the resultant coal passing

through ‘the screen ‘is sized on screen (2) into 80 mm. x 0.75 mm., and
0'?5mm.x0grades._ ‘
[§ 80-mm, x .0 mmy nuts. -and 10 mm. x0.75 mm., fine coa.'l. wlu.ch are washed on _
! two Baum' jig wash-boxea (3)..
i Kto:ia. .preflotation plant (9), which consista. of flotation boxes, similar’to

B the Mmer

The. 80 nm. -x 0.75 mm, size again is screened. into . :
"The :0.75 mm.. 'x O from the Pre-screen (2) goes

eparatmn ty:pe buty manufactured by. Schhchtermaxm ‘and’ Kremer- L
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