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intefchangers were similer to those in use in liguid phase stells ..
except that those in use in saturation stells had 241 tubes. K value

for both was 300-200. , ! ‘

Preheabers. On the saturation stalls the preheater consisted of 4
or 5 elements of 90 mm, bore, 127 mm. external diameter tube heated elec-
trically, Normal gas—fired preheaters were used in splitting stalls -~ each
contained about 25 elements of 90 mm, bore tube and had a K-value of 200-
180,

¥ .

Resctors, The main feature of vepour phase hydrogenation reactors ig™
the arrangement of the catalyst in beds with intermediate mixing chambers
inbo which cold circulating gas is introduced in order to give the necessar
temperature control, The Leuna enginsers do not appear to have been very !
progressive as regards improvements in design of these bed converters and
the operating staff seemed satisfied with the present reactors although
they are capable of much smalier throughputs than those in use, for example
at Billingham, - ‘ .

The forging body wes formerly lined with stamped cement asbestos. .
During the war, Leuna has used fired bricks of "Schammcte stein® with
apparent success. : :

Coolers. The K value of ‘vapour phase hydrogenation stall coclers
was stated to be LOO-5C0 kg. cals/°C/i%/hour,

E,. Vapour Phase Splittiing Hydrogenation at 700 dtmospheres Pressure

This was not practised at Leuna but the research for the Dutzkendorf
plant of the Wintershalle A, G, was done in the Leuna laboratories,, Dr.
" Becker supplied comparative data for 300 ats. two stage (presaturation
followed by splittihg hydrogenation) and 700 ats, direct treatment over
643), when using bitumincus coal tar middle oil (creosote middle oil) as
feed, These data are given in Fig, VII. ' ' S

It will be seen that the weight yield of petrol of 30% volatility
at 100°C is substantially the same in the two processes, but that the high
pressure method gives a product higher in anti-knock rating by 5-10 octane
numbers, - Dr, Becker was wiable to give figures for hydrogen consumption
but présumably the 700 ats. process requires less hydrogen because-of the
greater concentration of arometics in the final product. Incidently this
aromstic combent and also the octane number of the petrol could be increased
still further using a "diluted" catalyst such as is employed at Yielheim ;

instead of 6434. )

' In the 700 ats. process overall petrol production -leistung is C.37-
0.38 kgs./litre catélyst/hour, Tais compares with 0.29 kgs./litre 5058
+ 643l catalyst/hour for the 300 ats. two stage method. Since 700 ats. ",
converters have only 75% of the cabalyst capacity of vessels of weight'
used for 300 ats., there is no saving in reaction vessels using the higher
pressure process, Because the conversion/pass using 700 ats, and non-
saturated feed Is low ~ 43%, the amount of distillation invelved is rather

112¢ - 28 -
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_higher than is the case in the normal two stage 300 ats. process. 1f it is
‘essential to produce petrol of high aromatic content and an octane number
‘of 75-79, there is clearly an advantage in using the 700 ats, method (pos-
'sibly with a less saturating catalyst than é434) instead of the conventional

ftwo—stage method followed by D. H, D. treatment of the saturation stage
"naphtha. -

. Hydrogenaticn Costs

On the instructicns of the Ministry of Fuel & Power a special effort
ias made to get detailed information on the economics of the hydrogenation
ictivities at Leuna, During our visit, Dr, Pichler went through the whole

f the available records and made the following swmmary of brown coal hydro-
enation costs.

Figs. VIII to XI present the basic flowsheet data for hydrogenation of
ovn coal to motor and aviation petrols using the latest Leuna high-through-
ut conditions. They are Lypicsl of the Leuna operations during 1943 and
rly 1944,

- Table I gives an analysis of the cost of production of motor and
Viation petrols according to these flowsheets in terms of raw material
sts, operating costs and capital charges, credits for hydrocarbon gases

ing taken into account, :

. Table II shows a breakdown of the operating costs in terms of operating
bour, labour and materials for repairs, electric power, fuel gas, steam,
L MOverihead charges" and ohsolescence are shown as part of the opersting
Labour is given in man/hours and consumptions of the variocus utilities
also quoted so that it is an easy matter to translate these costs to
Ply to British or American conditions.

-+

Table IIT gives a still more detailed breakdown of operating costs
- Production of motor petrol by providing a detailed analysis of the costs
€ach section of the plant, e.g. coal drying, coal pasting, liquid phase
al hydrogenation, presaturation, splitting hydrogenation, etec.

T

i« Table IV shows the costs additional to those set out in Table IIX
ich are incurred when aviation base petrol is made.

These cost data will be analysed in a later report.

It is interesting to note that although the full cost of production
ation base petrol was only 200 Rii/Ton, the Leuna realisation was
€d to have been 340 RM for this grade and 310 Rl for motor gasoline,
.6?‘basis of these figures, the I, G. had a profit margin of about 80

Hd/year in respect of Leuna hydrogenation activities alone, Br.
eI sald that this very high return was allowed in order to compensate
G for its heavy expenditure in developing the hydrogenation process.

.
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TABLE IT

BUILD UP OF RUNNING COSTS

Motor Petrol Production
per hour
Quantity B

Aviation Petrol Prodn.
per hour
Quantity B

Labour Costs

£77.62
L7510 531,65
111,98

40,99

695,75
538,47
115.07

42.21

459401

, Steam
Steam

1w
Tne.
Tne,

10,253.2
280,15
112.93

23394.99
1771
8.9.77
if' 225.83

11,3L2.73
303.20
125,66

2,513.74
163.87
919,57

1/251.28

‘L, P. Steam Tne.
.T.Eleciricity XKW/hr,
L.T.Electricity Xd/hr.
Fuel Gas 103 Tne Cals.
rovn Coal Tne,

150.54
15,460.47
3,761.12
83,747.51
15,063

337.19
317.86
T7.82
Th3.82 781,62
139.45 139.46
7.19 4.58

1,496.85
L51.61
299.45
Th5 .99

57.63
154.53
297.93

1,139.34
154,04
323.81

59.31

341.76
332,85
81.31

152.59
16;451.88
3,929.78
87,991.65

1,561.71
465,56
321,52
TTh 63

59.35
151,90
308,11
1,190,10
158,53
334,01
1/59.31

371.97

6,916,589

6,637.43

1. The supplementary charges are based on caleculations made
in Feb, 1943 for Motor Petrol or Aviation Petrol.

2. The rates for wage carners average 1 Rei/hr. Owing to sur-
charges for holidays-with-pay, payment during illness, etce.,
the actual running cost rete averages 1.17 Ri/hr. In peace
tine this surcharée was less, In ithe repair chargss the
payment. for unworked hours has boen included in the Workshops
charges; the hourly rate of 1,20 Rd/hr., therefore, is the
actunl rate of payment,

3. In a modern plant it is estimated that the Wages, Energy
Requiranents and Repair Charges would be 10-20% less.
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TABIE IiT. - BUZLD-UP OF HYDROGENATICK COSTS
(Besed on values of Nov. 1947 mnd a Motor Fuel Production of 72.40 Tnes/br)

Coal~- Coal - Gas- . Pastes™ ™ | | Paste . - Coal
Stesm Drying  |fired  drying - | Preparation Injection Stell
Ciy/hr | BM/hor |oty/or | RM/he {ety/br B -lgty/he | RM/ 7 /hr
Cl. Wages - 23,60 - 0:2C [~ - 21.21 . L, Ok
VWages to IG workers. hre. 12.75] 15.52 18,40 %0.95_ er.ke | 352 22,92| 2 51,33

" forelg ¥ e k=7l 3.50 | 11.66 ) 11.7h 6.10 6.13 0.8 0, ooz -
Salaries . 3,40 ¢ 12,67 a6
Soclal Tnsursnde, etc. 1.37 - 4.83 2.95

02, Energy Coste - | 2613 ~78.47
i {Take M5 1.7 To.L0L S

L.P. Water ' {or. W
"

H.P. Water
Drinking Water " 0.53] 0.09
N 1]

Condernsate, 011 free " y35.82 =9.29 yO.Bh‘ _]:/ 1
" odly " 0.61 7.9
H.P. Steam. Tne 3.35( 10,15 1}@.57 . 12.83).

Baeck Pressure Steam * . =0.35 -

L.P. Steen " 37.880 85.24 0.93 . . 5.39
H.T. Electricity EWH 20.20| 0.30 | 2760.6% 1112,28
L.T. r.. . Power " o 137.25| 2.8k | k7i.a76 ) . . T, Lo, o8
" " Iight ™ &.81] 0,18 32.28 . 2,0k
Fuel Cas : ) . - 338525, | . 19263.33
Workshops &as . - : . T .
Fitrogen 90 1ba/in? 265.89 . h5,25 B .
"7 pafin® - 3020.06] 2. 5685.36 55,34

0,10 1895.48

$0.65 . 1921,50 . io.lé
45062.94
Bit. Coal and Coke ‘ ..

'
035. Bepalyr Ccets '
Forelgn Wrkre, Wages. hrs, . . 6.88

" T Material

& oncosts. hrs,

Stores Material

" " supplement
Workshops Wages. hrs. 24,38
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. TABLE TIT. - BUILD-UP OF HYDROGENATION COSTS (Cont'd
{Baséd on values of Nov. 19%5 and a Motor Fuel Production of 72,40 Tnes/br})
H.Qu.L.D. Tar -Llguid Fhase... |. Gas Washing.

Filns : alé. ‘Diptillation Plant B Circuls tﬁ;on““
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TABIE ¥II. - BUILD-UP OF HYDROGEWATION COSTS !Cont'd.;l.
(Based on values 6f Nov. 1943 and e Motor Fuel Production of 72,40 Tnes/far)

Yapour Phase 1 Vapour Fhase
. L _Injection o Distillation Petrol Wash
ot o R T Qts’fhr g&fhr E gty/hr RM/hr6 Qty /b m{%r
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PASIE TIT, - BUILD-UP OF HYDROGEWATION COSTS (Cont'd)
(Based. on valuss of Nov. 1943 znd a Motor Fuel Production of 72,40 Tnes/hr)

Iigquid Fhase Iiguid Phase |Vepcur Phase
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TABIE IIX.

- BUITD-UP OF EYDROGENATION COSTS {Contrd)

{Based on values of Fov. 1945 end & Motor Fuel Production of T2, 40 Tnes/or)

Hydrogenatlion )
Drain Wir, Treatmens

Hydrogenation
Phenol Separation

Rydrogenation
Thenol Washing

Qty/nr Ri/hr

gty /hr RM/hr

Sty/or B /ir

01. Wages

Wages to hre3 workers 5 hrs.
" "foreign " .
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Socisl Insurence, etc.

02. 'E’h'lerg Costs :
Take
Low Pressure Water {Cr.
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Drinking Water :
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: -0ily
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TAEIE TV..- EXTRA CEARGES FOR AVIATION FETECL. .
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