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- INDEX —~ MICPDFIL& REEL 191
(Original designation Naty 5851-2)
Item No.
514 . Pocket handbock of processes, equipment layout,. flow diagrams,
' and building layouts of the: BBhlen plant. Buildings 18-65, as
follows:
Page Eldgs.
1-2 18 List of equinment -~ tar thamber.
18- Growmd plan - tar chambeérs 1 & 2
18 Flow disgram - tar. chambers .
Piping diagram.
19 List of equipment - benzine chamber.
19 Plen layout.
-19 Flow diagram....
20 Intermediate storage tank. List of .equi-ment.
10 21 Pump house -~ list of equipment. -
11 22 Intermediate storage tank No. 2 - J.ist of equinment.
12 Flow diagram of gas. serubbers. -
13-17 23 Distillation plant. List of equlpment.
18 23 High pressure stabilizer.
19 23 Low pressure stabilizer (Plant B)‘
20 23 Flow diagram of refining plant RS
21 23 Flow diagrsm of refining plant "BZ“
22 23 Flow dizgram of refining vlant “G"
23-24 25 . Fuel gas plant - list of equirments
_25 Flow diagram of -Linde propane~butane nlant‘ :
26 28 Benfzine. scrubber - list of equipment.
27 28 Benzin scrubber - plan layout.
28 28 Benzin scrubber —:flow diagram.
29 30 & 55 Piping diagram of service water.
30 29 List of equipment. TWater cooler.
30 30 List of equirment. Pump house.
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Item No. :
5147 Page _Bldg.
Cont'd. 30 31 Storage tank for benzin. Iist. of equipments

31 .-32 .Mixed-ges plant and nump house —:1list of ecjulpment.
32 33 Fuel gas storage. List of. .equipment.
32 36 Nitrogen gas holder,’

32 38 Gas helder.

32 39 Taste. .products. for. ra:.lxoads.

33 40 Storehouse.

33 #41-44 Transfomers.

33 45 - Gas helder

33 46 Winkler water punflcatlon planf

33  47-48 Switch—gear:

33 49 "hGaschkaul

33 50 Loading of freight cars. .

.34 51- Blower for Alkazid process.

34 52 Sulfur storage.~

34 53 Garage. :

3, .54 ."Pfortnérhaus" _

34 55 Water pumps and storage tanks.

35 51 Flow diagram of blowers.

36 56 Settling tank.

‘36 57 Settling tank.

36 58 4&ir raid- shel‘ber.

36 59 Scales.

36 60. Controls for steam pressure regulation.
36 61-64 Storage for Ffoaming agents. .

36 65 - Storage -of miscellaneous materials,.

- 37 . Flow diagram gdsocmeter.
38 Compressed-air piping diagram.
39 FPiping da.agramrof drinking water.
40 Piping diggram of-gas linmes. -
41 Piping d::.agram"of rhenol & waste water.
42 Piping diagram of hydrbgenation. gass
43 Piping diagram of steam lines.
44 Piping diagram oi‘ 'water lines(
42 S Wixing diagram.
46 Siiring diagram for 6000 volt lines.
47 %iring design for 500 volt lines.
48 "'iring des.i..gn fdr 22) volt lines for ligh‘bing.

51B Pocket nandbook of processes s, eq:mqment layeut flow diagrams,
and building layouts of the Rihlen plant, Buildings 13~ 165
as follows:
Page— Bldg.
1. Flow dizgram. - -
2-4 1 . Oxygen production 'plax:it - lis.t of equipment.
5 1l ,Plen layout. '
6 1 Flow diagram.
7 2 Oxygen receiver.
7-S 3  Vater gas oroduction - list of equirment.
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Iton '

T 51s  Pape Blde. -
cont!d. 10 -3 Plan 1ayout .
R S O List -of equipment -

12 5 .List"of equ:.pmenx. B‘lowers.

13 5 Plan. layout. : :

14 6 List of equ:mment. Puriflcation towers. ‘

15 - 6 Plan layoubt. -- -
16~17 7 Contact plant., L:Lst of eqdlnment.

8 7 Plan layout.

19. 9 Compressors - list of equlpment.

20 11 Vacuum plant. List of equirmerit.
21-23 9 e purification. List of eguipment.
24~-25 9 CO purification. L:Lst of equa.rxnent‘

26 -9 Layout plan... . - ..**°
27 9 Flow diagram — COp’ scrubbers.
28 10 CO5 gas holder, .
2 11 Pump house. List of equlpment.
30 11 Vacuum pump. List of equlpment. &
31-32 1%t Contact plant. List of eqtupment
33 11 Lzyout‘plan. . - .
34 1Y Flow diagram “of -l-iquor‘&'pressan‘e- ‘lines.
35 11 Flow diagram of contact plant.
36 1lla_ Flow diagram of vacuum plant.
37 vlow diagram of pump.
38-39 12 Alkezid planty List of ‘equipment.
40 12 LlKazid plant. Leyout plan.
41 12 ilkazid plant — flow didgram. .
42 13 . Claus plant. L:Lst of equlpment.
43 13 Claus plant, Flow diagcram:
A4 1314 List of equipment. °
4548 15 Dephenoh.zatlon plant. Lis'b of_Equ:meent.
49 15 . Plan layout.
50 15 Flow di dgram of phenola distillation.
51 15 Flow diagram of dephendlization.
52453 16 Tar separdtor. List of equipment.
54 16 Tar separdtor. Layout plan,
55 16 -Tar separator. Flow ,tzagram.

524 Pocket handbook of nrOcesses, equlpnent Yayout, “flow diagrams, and
bullding layouts 6f the "Zel'bz" lant, as, follows:

gg Bldg. _
1 _G)xygen.plant - flow d:.ag:ram. ‘
2—7 1 LOxygen plaht. List of equirment.
8 3/57 Tater gas-plant. _Layout nlan.
9-20 Winkler water gas plc.nt ~ list of equipment.
21 6 Disulfurization plant.  Flan 1ayout..
22 7 Pump house. Layout plan. -
23 7 Hydrogenation plant, Layout- plan., .
24 7 Hydrogenation plant. Section B-l; and- C-C.
25-29 7 Hydrogenation plant..Llist: of equloment.
30 S - Gas compressorse.
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Gas compresors -~ base'men:b.

'Gas comgpressors — Section ﬁ—B,
“List of equipment..

Injeotor nunivs,: layout.: plan.
List of -equipment.

el Tae

Injector »umps, layout plan.

List of equipment.

Hydrogen sulfide gas holder.

Tar separators treatment iof™ foul 0il, etc.
List.of .equipment. - "t o7

Tar storage—tank - layout ‘plan-

List of equipment. - it

T.T.H. chamber = layout plarr.

Oven c¢haniber -< layout: plan

€1-63 18/19 List of equipmemt. .. " =

64
65—66-
6'7-69
270
=72

72

74
'75-76

Pocket handbook of nrocesses, equlment 1ayout ‘flow- magrams s
g building layouts of the "Zeitz? »lant, -

19
19

23
23

27 .

«30

as folTowdw
Pas-e"'B]:d .

1-3

31/32

- 33/3¢
w5 36 -

16
P GO
8-30 :V48¢

13118 48

19 84
2L 54

- 22 155
"23+30 54755

32335. 57

36-38.58-

3943 65
4y 67
45 70
46 90

38

47-71 89/90

. Pumn anuse.

Gas-phase chamber ;- ‘Yayout plen.
Gas~pHiage - chambery; Tist of edquipment.
Pump house & miscs List of equiment.
Distillation plant...."Plan- laycut. -
Dlstlllaxion—nlant.-m.st of equipmerct.

-Gas-phase: ~hydrogenation rich—-gas holder.

List of equipment.
Lean-gas holder. - Lzst of: -equ:..nment.
LlS‘t: of eqmmenm_

Bufldings 3198,

Benzin storage tank. List:of equipment.

Jiesel ©il storage tanks. List ‘of _,eguimex_iﬁ‘

Work room: Plan ‘lzyout-of ground’'floor...

‘N*trogen p2s holders. L:.st of equlpment'

"Stor¢ room.- STl

€0 -and CO2 plant. P‘lar.r‘.layout. :

€3 andC0s-wlant. List of ‘equipment.

Water filter plant. L&yout plan, . -

vater'plart ~ pump house. Layout: plan.-

Wiater plant ~ ‘pure-weter receiver .I.ayout plam.

Settling tank. "Leyout plan.:.

‘List - of equipment.- - - '

Bunkers, screening, and nulver:.zin;; vlant.

List—of equimment.-s’

Water :purification Jp];ant.- :

Vaste water treatment. List of equipmént.

water purification plant.

%Water works. Layout plan.

Power station. -

Power station. List of equipment and »roducts
used, analyses of fuel.
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Plant rules and. regulatipns for personnel of. the ammoniakwerk

" Merseburg, Leura Works. 50 page bookle'b,

Cloth back photos'tat oi‘ plping d:.agram of gas products obtained
from hydrogenation process. Status of Dec. 15, 1940. No. 1782(22)
Ammoniakwerke-Merseburg. -

Not re'oroduced.
A 6 page 1etter in English dated April 23, 1945, from Dr.ﬁulff,
Buna-werke, to’'Cantain Pullen -of the U. S ~-Army enclos:.ng four
statements as follows:
(1) Capacity of nroducticn of Buna ‘v"erk Schkopau nlants
- (a) Before the first air raid; :
(b) Estimated canacity of plant in its.
~_present condition; -~ -
(&) Est;mataed capacity of plant without
‘" gunply of elegiric gurrent from outside.
(2) Produdts.and quant:.ues which are required per-month
in-¢aseé-(c) and naming. also the factories and places
“vwhere they weére manufactured so far.-
(3) List_of stacks,of, raw materials on hand with “details
on‘how long they will 1ast in- case (¢).
(4) Stacks of finishéd products on hand. ..

-

Processes used at Bma-V erk Schkopau._ -About 100 pages.

7Datés Pange’ from 1937 to 1939,

h Tough draft probably used by some of the stmerintendents
of the German plant. at. Schkopasu as—=2- ready reference in con-
nection ‘with: pient, opera’b:.‘.on." It is-separasted into seven
portions, ‘ag follows: .
(1) Acetyléne manufacture. .
& description is given of the. v-arious constituent phases of the

manufacture of acetylene. such-as storage for raw materials , prepara-

tion of acet.ylene 3. purlflcatlon and -compression of acetylene, etc.
The proceduré. for making acetylene scems to be the conventional
process. Thé; annual capacity of acetylene is 60 million cubic
meters-per: ,year. The carbon monoxide .produced as a by-product is
purifisd -and’ st.ored ‘in a g8s8 ,holder. kcetaldehyde is formed by
contact with mereiry salt solution.of sulphuric acid end iron
sulphate. The aced(.aldehyde is punified-by distillation to remove
water; crotornaldehyde and ace-tylene. _Considerable care has been
taken to protect against fire -and explosion hazard and all ‘Qla ces
where explosion mght occur are.-blanketed.with nitrogen -gas. In
addition’;, 3 spec:.al care 15 taken %o ;Lnsure protection against
lightening.
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(2) Calcium carbide manufacture~

The raw materlals used ih the produc‘bion of calcium car‘cide are
limestone, ¢oke, and anthracite. -The process described is conven-
tional insofar as can be determined. . Some concept:.on of the size of
thé ‘unit may be obtained by the stateiment made that each electrode
we:.;_hs 80 tons. In this section there "are anpenaed three ‘plans,
B2285 3 showing schematlcally the 1ayout of the vlant,.

(3) Chlor:.ne and sodium hydronde. _

' Thls process is the coqvent:.onal eleetrolytic deoomnos:.tion of
salt: solution.. .The. crude .salt is first purif:.ed by the addition
of . barium salts to remove calcium sulphate;, calcium. ehloride s mag-
“nesium sylphate, and magnesium chleride. 'Approximately®36;,000 tons
of rock.salt are.used.per year. .The elec‘brolyals takes place in

}.60 mercury cells, each having: a. capacity,of 1200 amperes. The
.Chlorine is,water washed and passed: through a packed tower. using
sulphur:.c agid. - ‘The dried -chlorine is’ compreased; The sodi um
hydrox:.de solution is not puriﬁ.ed but-.is sent to other plants.
The hydrogen gas, obtained as a ‘by-prodict, is stored in a gas
.hOlderQ

(4) -Ethylenée oxide -and related side reac ction paterials..

E‘lshylene of 95% purity is used. -.Ethylene:is. reacded with chlorine
.and water- to.foxm a 5%.solution-of ethylene-chlorohydrin;— it the seme-
‘time, sma2ll quantities of ethylene chloride 'snd. dict!lerdiethylether
:are :foxmed.. :- The ethylene-chlorohydrin is: .sapon‘iﬁ.ed ‘with-3ime and is
_-converted to ethyylene oxi-ie which -is: d¥stilied off; tége&er with
_the ethylene .chloride and- dlchlonaiemylether.—» Conversien of ethyl-
-gne oxide to: diethylene glycol and ‘side reartion products‘such as
-tri. and tetraethylene-glycol .is- effected by pressure synthesis and -
subsequent purification by distillation. Ethylene oxide wnder a
blanket of nitrogen is dissolved in water andf',cOmp'z"e‘s_sed in a re-
aotion chamber to 20 =mtmospheres pressure. .The ethylene oxide
reacts with the water to form glycol and one-molecule of. Elyecol
reacts with other glycol molecules to form diethylene - glycol.

' The'product is. vacuum distilled-and fractionated. Thetre sare
appended -a .aumber of flow charts, one of them show:l.ng the forma-~
- tion of ethylene..chlorohydrihe and the various steps in’ the
.purification thereof, _inother portion' of.this sane ‘sketel P
Lloo67-2, shows. the- ﬂow chart of the ethylene oxide anparatus.

required, and the products and'by—prodlzcts made in pz'e'para‘t.ion

" of ethylene oxide-—— : .

‘(“S“f Pre
, Phthal:ic aahydnde i prepared by - ox:r.aating naph‘ﬁhalene vapor
w:Lth air, care-being taken to-insure-that the mixture is below the -
,explosion range; The phthalic anhydride is sublimed: and melted.
Impurities-in the formation of phthdlié anhydrzde are inert dust,
nalleic acid, benzoie acid, ani pht:nalic ‘aeids
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(6) Preparation of si{vferfgf

Benzene and ethylene are, condensed to-a raw ethyl benzene. This
raw ethyl benzene 1s pur:.f::ed td -remave uareacted: bepgepe and'di-
ethyl benzene. 'I.'he‘ ‘dTeéthyl- benzene reacts with adittional -quantities
of benzene under the ﬁh:i‘luence of catalysts to form additional quan-
tities of ethfl benzene.x, The -purified ethyl benzene :.is vaporized
and is converted ‘@%7& temperature of 500°C. into styrene. The
styrene is dlst;.lled "tosremove mreacted ethyl benz2ene. The procesrs
is divided into theé alkillzation, .ethyl benzol distillation, the
conversion by catalysts) of ethyl benzene is styrene; and the
puriﬁ.cation of styrene... The.catalyst used in the synthesis of
ethyl beénzene is not mentioned except that it is stated to be sen-—
sitive to molsture. The reaction is carried out in enameled jack-
eted towerst ‘The ethyl benzene is “dried with solid caustic soda.
In the pre-pzeparation ‘of the styrené, a by-product—is formed which
is merely called "furnace oil," probably- resembling a heavy diesel
oil. The- descrip’tlon of ‘the dlstillation and contact equipment
reveals noth:.ng unnsual or novel.

Pre@z:a t;,on ‘of aldel.

“hcétaldehyde: is. cqmpressed and- contzobed, With aliquid catalyst,
the nature of which 'is not revealed. The. react:;.on is*interrupted
by: neut;ahzat.ion with small quantities of mineral acid. The in- "
organ&c 3Bt thigformed. is. removed in 2 centrifuge." "It is to be

n‘of,ed' that the: reaction charber is. stated to be sade of aluminum.

"i‘h,e ‘Bitylene biyeol is’ preparéd- by hydrogenation of aldol and sub-
aequent l&wdmgenaﬁ.on of raw butylene  glycol- and acetaldehyde.

The “aldsl 'is hxdmgenated in 2 mixture.of: hydrogen and nitrogen

at 800 atmpepheres. pressure. _As stated befpre, the nature of the
Solid-catalyst/is.not, revealed. .The’ tem.perature ranges between .
80-and 200 degrees. Centigrade.' The hi@a- pressure reaction chambers
are-elad with .copper '2nd | . one of
‘them:4is .c}dd with spgcial st.eel des:.gna‘ted as VZ.H.. The reaction
‘chémbers’ are- 400 mm, wide and 18 meters long. The raw butylene

'glycol resulting from the 41dol hydrogenation is. put in a stirring

apparatus and, is neut-ral:.zed with sodtum hydrpxide and the resulting
mass- dk- dlstllled. .Consigerable detail .is. giv'en, of the re-cycling

prooedxtre -and, separatlon ,of the by-products.
t?j ¥&é”' '

48806 0f vinyl chlaride.” .
Aqetj[]‘.ene dfied with solid caustic SOda is ‘brought in contact

;w:rth ary’ ga&eans ‘Aydrochloric acid.. The resui‘b:x.ng -vinylchlon de

distills 2%'713,5%¢. The ldiquid. vinyichlorfde 38 ¢transferred from

. storage 'tamt% ‘pro%eet,ed with: nitrogen o 'ﬁank cérs for shipment

el R I I

elsewhere?
The apparent reason for the lack oi‘ detai'Is as to catalysts is

_ probably due to<the fact that these’ d5tuments weré: ostensibly pre-
' pared. fox: personnel who are primarily -interested in safety from the
. stzndpoint.-of .explosion, fire hazard, and:otner non—chemical interests
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