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| There has alresdy been prepared a report by Mr. Febien on the
discussions of February 1L-17, 1940, to which the reader is referred.

' 'A.' Utilhation-of Waste Heat

The follairing posaibﬂitie‘s of utilization of waste heat in plant
T52 were considereds o _

o . (a) The recycle butane (about 15 metric tons per howr) cen be }
recirculated in gaseous state for the purpose of saving the liquefaction and
evapo:‘gtion costs. - ' B '

(v) Butaiie evaporation with waste heat.
(c) Absorption cooling system.

... Inrespect of (a)s It is not considered feasible to recirculate
the recycle butane in the gasecus state since the dehydrogenation must be
operated uniformly, so that stordge of the recycle butane is necessary. It
is difficult in the gasesous state, but simple in the liquid state because

the recyclq.bntane is stored in tanks.

In respect of (b)s In the product gas from the hydrogenation ‘there
is availeble about 1,100,000 cal. per hour at a temperature drop of from
200° to 100*. It was agreed to design an evaporator for the combinsd employ=
ment of thie waste heat of the gas and of the heating steam. During ‘the dis-
cussion such an evaporator was sketched by Uhde and later considered in detail
from the design viewpoint. Its employment is possible. '

About 2.2 metric tons per hour of steam; -and S o= S'.OO ‘RM/hour
About 100 cublc meters per hour of cooling water »-~_1.50 RM/hour
|

253353 /pens

d The slightly lhigh'eri plant |cost for the| evaporator is not limport\ant
in chomparison with this saving. ‘ ‘ v .

t of] The employment of oduct waste heat far
E::a i:':nr:f 1:1 agal gz;ot emﬂtﬁﬁﬁef’wﬁeﬁ | elfnﬂ.thed' t\;:oughl’ (v).
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are baved by this waste-heat htilisation.

nt of the whste heat of the flue gas from the boiler honse for

the
The
the ion of cold does not payy

| (1) only sbot 250,000. cel. per hour flectively present ap .
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(2) ‘At & cooling of the flue gas ‘elow 200°, aecord:l.ng to experience
at Lewns, theve is'present the danger of sulfur precipitation. The sulfur
cloga the pipes and &t the same time: causes corrosion.

mot Taobutane

‘4818 knmm, the contact of the dehydrogenation process is very-
sensitive to-waters--The isobutans must. therefore be-well dried,. both the
recycle iscbutane and the fresh isobutens. The drying plant is preferebly
placed shead of the dehydrogenation; and the isobutane dried in the liquid
state, There are principally two methods: (8) freesing, (b) drying with
caustic' potash or soda.”

(a) ur. Gerlach proposed the employment of the butene itself &s
the refrigerant, to precool it in a heat exchanger and then to expand it~
to ~10°. The butane vaproized in this way is compressed and liquefied.
,.,‘Thus , it 18 1tself the refrigerant. At -10° there can be expected a suf-
ficiently reliable freezing out of the water. Whether the ice is also
sufficiently separated from the liquid butane, or whether emulsiona do not
sometimes form, stiIl remams to be clariﬁed.

(b) The employment of the potash solution obtained in drying with
caustic potash was discussed. Leuna will look into the question of -procur-
ing its caustic potash from an electrotechnical works in the neighborhood
and returning the potash solution. -

. The employment of caustic soda was discussed as the soda solution
cen be further employed for the benzine washing: However, caustic soda does

not dry as thoroughly.

Leuna will test which of the various drying methods is the most
suitable.

c. Sulf‘ur Pm'ificaﬁ.on

An organic sulfur purification of the hydrocerben gas is practiced
at Lewna. The hydrocarbon gas is conducted at about 300° over a catalyst, -
and the organic sulfur is converted into HzS. Leuna is willing to have Uhde
make us an offer on such an installation. -

The sulfur purlﬁcatiou removes cos and mercaptans but not thio-
phens. It operates under & slight pressure. According to data by Messrs
Ester and einke ther is obtained a pur ty of about ng. ulfur per ¢
moter. isobut eated in th na T52 plant c
of orgmic 8 uble m ter o 1sob ane gas or 7 mg. ganic.

per kg. 1s«nbutamv. Since it may be agsumed that sulfur 1s concentr-ated in
the fuel g\aa, the two reports are im rough agreement,

The treatment uith "Doctor® soi'li\ion ‘oea not:: remJE ths#orgaﬂ

“sulfur but only comverts ‘it into disul which is later decomposed, f
examnle on hea in &L colmn . ks ‘me od i8 there ore us less.

It canjbe seen that the I.«euna. ewltur pmriﬁcation JDf the ‘hydrm

carb\ n gas is not ontim'oly setisfactory. |The gds purﬂﬁcati.« also has the
dia'jEvan a that all the gas must \Fo purified 1b11e o‘nly th puriiFieati
of the £

ges 38 nec ssary.



~_ahout 540 Kg. per howr of liquid product, containing about 30% or
160 kg. per hour of propylene and about L4OF or 220 kg. per hour of propane
are separated from the isobutane. Two possibilities of further treatment
have been founds : :

(a) To polymerize this prbpylexie -and a‘eparate‘“t!ie polymer.

{b) To polymerize the propylene in a special plant and add it to
the benzine. : . ' ’

In respect of (8)s This procedure is not suitable because there
occurs & mixed polymerisation of butylene and propylene, and the yield of
iso-octane is decreased. o S

N In respect of (b)s Leuna has already polymerized this propylene
in the laboratory, whereby they obtained a polymer having an octane number
of about 55-60. Under these circumstences it seems more suitable to mix
the propylene-propane mixture with. the fuel gas. : )

E. C3-Cy Column

A refrigerating cgpacity of about 200,000~250,000 cal. per hour
is necessary for this colum. Normslly the condensation of the ethene would
take place at about'=5°. It is however also possible to condense the ethans
at +5° and the corresponding pressure. In the latter case the ammonia of O°
provided in the refrigerating machine of the T52 plant ean be removed directly
and conducted to the C3~Cz column to cool the ethane to +5° and condense it.
Tt would be advisable to provide twice the usual number of condensers for
this column in order to be able to change over immediately in the event of
disturbances. According to the Firma Borsig such a method of operation is
also possible with the refrigerating installation. - Part of the ammonia can
be directly branched off to the C3-Cy column, and the remainder can be
employed for cooling the refrigerating water of the T52 plant.

. The specification of a suitable degree of purity in the Ca=C3 col-
wmn was also discussed. It makes little difference in the operating costs
whether the product is obtained in 90% or 97% purity. In the latter case
only two more column trays are necessary. For this reason a purity of 97%
is recommended. The gemeral devel tends toward a further chemical
treatment of the propane and ethane as well. Therefare, in any new plent:
for a special installation for cbtaining a separation of Ca Cg hydro-

" lcarbons, it 4s advisable [to provide for the?pq"ssib 11ty of obtaining a
séparation of the two pr pur o

ucts form, .
Mixing the ethane with the fusl ges can be effacted in that the
|

gaseous ethane is mixed with the liquid C3-Cq solution. smc:Jm doing this

‘the hept of condengation of théLethama is 14 erated, it is de rable to pqu '
. |the C3~Cq ure in the circult and %o add the etJhane head. OI the cooler.
and
1

. /Such an arr nt has the further an thaﬂ the pumping
can easily be stopped at the instant the desired composiltion of the
gas has been|reached.
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.. The propmne-propylene mixture cbpained in the coluimn of the 752
plant is preferably not sent: through the C3-Cz column ‘as the methane con-
tained therein csuses a disturbance in the colwm, 'Instesd, the fuel gas
should be added after the colum, 'In the event that there will later be
nscessary & sharp separation of all of the fractions including thé propylene
mxture, the propylene would have to be gasified and introduced into the
hydrosarbon ges in-ordér that the methane will be removed in the benzine

separation. -

. ~The -8pace required-for- the-Cs=Cy - colum- smounts-to-about-10-x-10
moters.

F. Tank-lLevel Messuremsnts

The meesurement of the level in the pressure tanks of the T52 plant
was discussed. :

(a) Accerding to Dr. Weis the Weis eye is not suitable for measur-
ing such a tank, since it is, in the case of deviations of the middle posi-
tion, ‘highly sensitive to temperature in the end position, and gives errors wp
Yo 10%. . A temperature compensation .can up to now be satisfactory only for the
‘middle position. For this reason the Weis eye can be satisfactorily employed,
for example, for maintaining the ‘tank level. '

(b) Level measurement by injection of nitrogen is techmically
reliable. However, it must be determined whether nttrogen is desirable in
the product. ‘ : : -

(c¢) Injection of vaporized product gas is also possible. The
manometer and the inlets would have to be suitably heated. . Such a measure-
ment-can be still further simplified by operating according to the Hampson
principle. In this the liquid product is withdrawmn from the tank at the bot-
tom, and immediately vaporized. The second pipeline is removed from the gas
space above., The Hempson connsction is patented by the Iinde company, and
48 employed by linde in all of their installations.

(d) 1In the case of measurement with a lovel tube it must be taken
into conslderation thet the product present under its owmn Vapor pressure is.
readily vaporised in the level tube, and thus makes the readings wnreliable.
It is therefore necessary to provide wide lines to the level tube, - b

(e) -A reliable measurement is obtained if a float is allowed to
ascend and descend in the tank, and its movement is transmitted to the out- '
slde elther mechanically or magnetically. In the T52 hydrogenation plant at
'Leuna I have seen in operation such & meas ment with :\n‘sch'amf.cal tr‘ansmls@ian.
Accor g_t; the 1t wo gatisfactorily.

G. Bydrogenation

e T52 | hydrogenatiol pf.lan"‘ at Leuna was inspected the condi
tions in the furndce and regensrator| were calculsted from da in the operating
‘books. In lwd?.ro tion of iso-octane at Leuna the foll iods
ican bp distingulsheds '

'(ill)' In i1933 p;ure di"}-iaobuﬂbylene ‘waa hydrbgenated aid pure iso-
octane (tr:lmthylpuontqnl)l_ was produced.

(:L) Starting in April of 14939 Leuna resaived peratsdion from thel



Uinistry of Aviation Yo edd 168 tri-iscbutylens,

(o) m Angm 1939 u». wuperlitted . add 255 tri-isobutylom
to use up the old suppnea. .

The tollow:lng operaﬁ.ng conditions. occurred at the Leuna plant
in the three casess:

Muog enation, 752, Leuna

A B . - C
Pure di-, 82¢ ai-, 18¢ 75¢ di-, 25¢
. No tri-, no - tri-, no tri~-, trace of
totra- 180 ' tetra- iso-  tetra- isobutylene
: . butylene butylene :
200 ¢ Furnace (Liquid, § by Volume -« Engler)
Date . - Sept. 1938 - May 1939 Feb. 1940
Throughput, 1/hr. 1000 1000 900
Thro ut : :
confac% volume 5 5 L5
Specific gravity , 0.725 0.739 0.740
Throughput in kg./hr. 728 735 660
Fresh hydrogen, &pprox. o
n®/hr 15°/735 150 230 20
Quantity of recycle gas, -
n°/ur, &pprox. - 10,000 5500-7000  ? -
Temperatnreaz
Regenerator outlet 202°¢C 190°C - 174%C
Proheater outlet or -
furnace .inlet . 202° 1997 192°
S Measuring places in -
furnace 202° 200° - 204°
.253° a2n° 280°
262° 2n° 296°
260)° . 276° 296°
, 26Y° 276° 296°
' Regenerator inlet 26)° 2176° 296° -
Regenerator outlet 17 95° 104°
Temp. rise. in furnace . 62° (i 104°
Pressure in furnace, atm. 200 200 200
~Pres ure differential in '
g%neratmr, ath 6 9‘ ‘ 9

qumime nusber of inlet produdnt
Inlet prod.| hydrogenated to
(Hydr ogenat%on 13‘ regarded as

Dr. Fischer of I )

e |

eatiafacbom

10,000 100% oleﬁm :
0.01% olef‘im
uw to|a bromine number of 20 -

. .
I I \
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Leuna. For this reasom Leuna hss agreed to operate the wdrommtim phnt
at 160° inlet teq)eraturo to oatabnah uhothor this-is- pouibh.

The provid.on of e gu-heated p'rohaator mld not pay as it can
be assumed that the chmbor opeum mtothemﬂly at nornl operation.

4 change~over trom-a 500 gto a.n 800 ¢ regenarator would only giva

@ -8light improvement since the gas velocity becomss correspondingly less.
Ths 500 ¢ vegenaratorhus~125 square meters of exchangs surfacs; mmd the
§00 @ regenerator has 238. As & result of the lesser velocity, the 125 .
square meters of the 500 § regenerator corresponds to 205 of the 800 # regen-
erator, so that the gain would only ambunt to en increasd of 205 to 238~

square meters, and hence an improvement which would not justify the higheir
capital cost. For this reason it has in’the 'meentime been agreed betweén
Leuna, Uhde, and owrselves' to provide for the Scholven T52 installation
one regenerator of 500 # and 12 matera in 1ength, and one aimnar reserve’
régenerator. :





