XI. RAW AND FINISHED PRODUCTS,

(a) The raw materials used in making the final product are
pure lignite, outside oil (tar oils, etc.) and petroleum. Seventy-
eight (78) percent of the finished product comes from lignite
and the rest from oil. The outside oil is partly used as diluent
oil, and partly as feed to the cool stall effluent distillation
unit, the boiling range, specific gravity, water and solid con-
tent, are fixed., All oils containing either water and more than
twenty (20) percent middle oil are passed through the A-distil-

lation unit. The remainder is mixed with diluent oil.

(b) Variations in quality of final product can be made in
operational changes: reactor throughput, reactor temperature,
coal paste injection, amount of catalyst and boiling range of
middle and heavy oi], : . .

(c) Properties of Pure Lignite Charge Stock,

The pure Rheinish lignite is easily decomposed chemi-
cally. However, the resulting oils are difficult to hydrogenate,
requiring the high pressure seven hundred (700) atmosphere opera-
tion in the sump phase. This is apparently due to the high car-

.
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XI. RAW AND FINISHED PRODUCTS.(c)(Cont'd.)
bon content in iho lignite. The lignite seems to be mixed with
decayed stumps and plants, The latter did not seriously affect
operation after properly sifting the raw coal,
| ANALYSIS OF THE LIGNITE

Water content 7.5 g

~ Ash content : : 6,08
Tar content (Fischer Test) - ,, 8.0%
| ULTIMATE ANALYSIS : ASH ANALYSIS
c © 67.76% 810, - 2.92
gz %-; A1203 o kel %
2 . Ca0 LS.1 % -
s C 0uT5 § | O L.0%

The underlined values play an important part in the process.
(d) Ca0 Content. |
'This is converted into 08003 by the chemical decompo-

sition of the lignite.. This results salt crust or "caviar®
formation leading to serious operating difﬁcultiqa.

(8) 02 Content.

Due to its high value, twenty-five (25) percent, it uses
up large amounts of hydrogen, two-thirds of it being converted
into water in the process. .

(f) Snlhlr cmt‘nto

It amounts to only 0.75 percent which is relatively low
compared to lignites from middle Germany. Extra sulfur has to

'be injected to meet the sulfur content requirements of the cate- -

mt’ .
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XI. RAW AND FINISHED PRODUCTS. (Cont'd.)
(g) Outside 01,

This consisted of shale oil, petroleum residue, hard-
coal tars, and lignite tars of aliphatic, naphthenic and aroms-

tic char .vmtimmmmmmwfmm.-

However, these variations were hardly felt in the final

due to the large part of hydrogenated lignite effluent used and
the proper operation of the gas phase catalyst. By using too
mch road asphalt (over five (5) percent) as diluent oil, a high-
ly asphaltic product resulted. Best results- from hard coal tar
occurred when thé resulting middle oil end point was reduced from
three hundred fifty (350) degrees to three hundred thirty (330)
degrees centigrade. ) ’

(h) The final products weres

(1) Diesel oil;

(2) Marine Diesel oil; .

(3) md service Diesel oil for winter campaigns in

sia; '

(L) Crude gasoline for the DHD plant of I. G. at Lud-
wigshaven - prehydrogenation only; ’

) Ordinary aviation gasoline;

) Ordinary C -chmformtc-obﬂes;

7) Special aviation C3 ~ Cy, gas for use in aviation
_engines.,

(1) Ordinary Diesel of1 |

spogro ‘ 150 C - 008 - 00885
Viscosity - Engler @ 20° ¢ 1.1 - 2,6
Pour point
Swmmer not over - =100 C
Winter not over -20°C
Flash point over - 2a°c
Cetane No, - not under 35
=120-
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) . INSPECTIONS OF PRODUCTS Scont'd.z
’ (2) Marine &t oil :
‘ Sp. gr. 15" C 0.840 - 0.870
; Viscosity - Engler @ 20° ¢ , 1.2 - 2,6
i ' . Cloud point £ 00cC
L Flash point not under . ¢ 55° C
’ ' . Cetans No. - not under ~ 35
| (3) Diesel o1l (Russian quality)
. Visoosity, Engler @ 20° C -
‘ not under : 1.1
Cloud point, under - 30° ¢
r - Pour point, under -35°¢
‘ Flash point, over ' a°c
| ~ (4) Gasoline for D.H.D. unit :
i ' ® F.B.P, 165° ¢
Ordinary avigtion gasoline
7 Sp. gr. ©15° ¢ " 0725 - 0,750 -
1 ' I.B.P. not under Loo ¢
} 10 £ min, vol. 10 ' ~70° ¢
| Sog » » 30 100° ¢
| . %% . | . Ws° ¢
: o~ : F,oBoPo ' 1650 c .
‘ N m. R.v.P. . oﬂs . 37080 c
API max, , - 520 ¢
Octane No.
Motor method ~ clear - 70
L obw W].. T.B.L. 87
_ (6) Normal C3 = C} gas for automobiles '
| . v. - :
| 1.y < 31,8 - minimm = . 0.7 atm. @ 0 °C
' - maximum ) 16.7 atm. © L0°C
" 149 = 31,3 = minimm 1.5 atn, @ -15%
' - maximm ‘ 16.7 atm. @ ¢40°C
HaS ‘= not over ggg ng/cu.met,

negative
"

NH3 :

/o-te
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XI. RAW AND FINISHED PRODUCTS, (Cont'd.)
~ (7) Aviation C3 - C), gas for aviation motars

c 70 - 80 %
c . 20-30¢%
Max. Hp content ' 5%

Vapor pressure not over 2 atm @ o° c

Other specs. as Per normal power gas requirements

All the above Specs., were met, only the winter quality
Russian Diesel o0il failed to meet its cloud point test,

XII. STEELS IN THE HYDROGENATION UNIT, o

' (a) The great technical develoxxnent of the high pressure
hydrogenation process would be impossible without the existence
of suitable steels for the high pressure apparatus, The steels

); + In zones of high temperatures,' they must be able to meet
tﬁe special properties. : -

(b) These requirements_ are met only by alloy steels s Which
have been given a special treatment, AT
the VoA steels, which are mixtures containing over twenty-five
(25) percent Ni and Cr. The faults of these aloy steels forced
the development of other steels with lower impurities,
to the credit of the I. G. Farbenindustrie that thev produced
such special steels s having strength meeting the requirements
of the high pressure hydrogenation with a metal of lower alloy
content., Through a specific heat treatment, the steels are given
a structure, which gives them great mechanical strength and high
resistance against chemical attack, :
prolonging the heating in the austenitic region, quenching and
short tempering, J
hard, but brittle,
tleness again will be partially raised,
this means a sufficient toughness for working safety,

(¢) The added tabular groupings give an insight into the
hitherto .developed steels and their distribution for individual,

-122-
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XII. STEELS IN THE HYDROGENATION WNIT. (e)(Cont'd.
ses. An attached formulation shows the timely de-

working purpo :
- velopment of the steels, their composition, strength properties,

the methods of their testing, as well as the art of the heat treat-
ment. First named are the steels, which could be employed for the
cold parts of the apparatus of the original two hundred (200)

. atmosphere working pressure apparatus. These are ordinary carbon

steels, in part with a low Cr addition. For the hot parts of the
apparatus were developed (see in part) the N1 to N8 steels. M1
is the standard steel for the high pressure vessels. For all
other purposes, N8 will be employed especially for piping at high
temperatures. The principal characteristics of these steels is
their Cr content which usually amounted’'to three (3) percent.

The remaining elements are Mo and V, which are used in the amount
of 0.5 percent. These steels have the advantage of needing only
a local tempering after welding, while the later developed steels
must be heated in a furnace. '

(d) After the introduction of the higher pressures of seven-
hundred atmospheres, the strength qualities of S-steels no long-
er sufficed for cold piping, one bought steels, which had a Brin-
ell hardness of seventy (70] to eighty (80) instead of the hith-

erte fifty (50) and sixty (60). Such steels would be made under
the designation K-steels. They differed from the S-steels through
a Cr content of about one (1) percent and a lower Mo composition,

(e) For the hot seven mindred (700) atmosphere a tus
the NBA to N10 and some K-steels were used. Of these K5 and
K7 are outstanding. All of these steels contain V. Another char-

acteristic is the somewhat higher C content of the K-steels,

(£) The best developed steel for high temperatures is the
N1O steel with a creep strength of sixteen (16) at five mmndred
fifty (550) degrees centigrads. It is employed for.the most stres-
sed tube piping and bends of the seven hundred (700) atmosphere
apparatus, expecially for the hot preheator tubes.
' -
(g) The lack of tungsten and molybdemum forced the prepara-
tion of substitute steels, such as the N8A, N8V, N9, KI1CV, KV
steels. In these, the contents of V and Mn was increased. '
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ZII, STEELS IN THE HYDROGENATION INIT. (Cont'd.)

(h) When chrome also becane scarce, Si was added. Thus
originated the seven hunired (700) atmosphere steels KINS and
KLUMS. Al of the last named steels could not be used under nor-
‘mal conditions. The added summary about the availability of the
material for the separate apparatus of high pressures are present-
ed to help installation men. The adjacent table "Material summary
for high pressure 325 and 700 atmospheres" gives the classifica-
tion indicating the steels, that would be available for the dura-
tion of the war. .

THE CONSTRUCTION ‘STEELS IN THE WESSELING.ETIGI PRESSURE WORKS

For 325 atmospheres
High pressure hollan vessels N1

Cold tubes s2

Hot tubes N8, N8A, N1O ,
Gas preheater ' NB NBV

Electric preheater NB N10 '

Formed pieces 82 N8, N8A, N9, N10

Lenses : SZ NS, m,

Flanges : 81 X1, K3, K3CS, KLiMs

Bolts 33, K, K3, K3, KS

For 700 atmospheres )
High pressure hollow vessels Nl

Cold tubes K2
Hot tubes N8, N8A, N10
Gas preheaters NB, NBV N9, N1O
Formed pieces N8, NBA N9, N10
. Lenses S3, NS, NSA, NSC, N8
~ Flanges ‘ K1, K3, K3CV, K5, KLMS
Bolts T S3, K1, K3, XK3CvV, klas, xs, K6, K7

(1) The preced:lng expose of the correct applicatia: of the
steels is a reliable control for average strength values, The
minutest detail must be watched, since the improper application
of the smallest parts of the apparatus such as bolts and lens

packings can cause trouble. :

(3) The supervision starts with the analyses. There are
two methods available: the quantitative complete analysis; and
the rapid, or so-called spot method. The latter consists in a

<126~
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CONFIDENTIAL
XII. STEELS IN THE HYDROGENATION INIT. (Cont'd.)

moistening of the piece under observation with stoh, WNO,, or
HCl, and observing the formation of colored spots., In coficlusion,
all installed apparatus was tested first by the quantitive method
and second by the spot method.

(k) Another point of interest is the characteristic of the
materials. All larger pleces of apparatus » formed and tube pieces,
are marked with stamps » Showing the type s the current application ’
and tests used to show the correct application and testing. with
smaller parts, as lense packing, bolts, etc., the material is re-
cognized through grain or similar ways, ‘

(1) The supervision of the correct installation of single
pieces of working apparatus is followed closely by outlines and
sketches, on which the technical material data of each construc-
tion part is recorded, The 1lists would be changed after each

repair, :

(m) It should be stressed that the nearly four (4) years
of plant operation not a single working stoppage occurred through -
material failure or incorrect material application, -

C. UTTLITY PROCESSES.

I. THE POWER PLANT.

(a) The power plant supplies the factory with steam, power,
soft water, and condensate (Fig. 27). The maximm demands of
each of the above quantities is as followss

(1) Electric energy - 80,000 kilowatt; :

(2) Demand of 18 atmospheres steam - 25 tons per hour;
(3) Demand of 3.5 atmospheres steam - 30 tons per hour;
(L) Demand of 2.5 atmospheres steam - 180 tons per hour;
(5) Feed water at 1859 C - 50 tons per hour;

(6) Pure condensate 50 -~ 80° C - Zspzons per hour,

(b) From the above steam quantities, one hundred (100) tons 1
per hour of condensate are returned to the power plant, ‘ |
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