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Our company

In 1965 Mr. Karl Ebner established Messrs.
Ebner & Co. KG in Eiterfeld after many years of
responsibility as chief engineer at Messrs. Lurgi
in Frankfurt. It was his aim to supply the
engineering, process or plants of thermal process
engineering. By new and further development in
the field of viscose fibre and later on in general
chemical industry he and a frowing number of
qualified staff succeeded in securing exsiting
contacts and in establishing a satisfied clientele
all over the word. In this respect the efficient
organization of the company is of great advantage
without any unnecessary overhead. Basic
engineering, design and fabrication up to erection
are in one hand. By keeping flexibility and by
choosing reliable sub-contractors for special
components plants of high quaity are
manufactured.

In 1974 Mr. Stefan Ebner joined the company
after having finished his studies of process
engineering and he continues the tradition of
developing plants of mature technology and
supplying them at a reasonable price.
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Recycling of salt from
Spinbaths

(Spinbath regeneration plants)

In viscose fibre factories, where a chemical
regeneration takes place during the spinning
process and sodium sulphate and water develop
from soda lye and sulphuric acid, the so-called
spinbath is used and diluted. In former times this
spinbath was used once and then drained as
waster water. This caused enormous environment
Problems and high operating costs, and made it
absolutely necessary to regenerate the spinbath
and lead it back into the process, respectively
recover a saleable production from a part of the
spinbath.

In a regeneration plant the following process
steps are necessary:

—degassing (if necessary )

——evaporation

——crystallization of the glauber’s salt
—regeneration of the glauber’s salt to sodium
sul phate (melting crystallization)

EBNER is also specialized in the planning and
construction of complete spinbath regeneration
plants. Each plant section is designed according
to the prevailing conditions. As the planning and
the fabrication are in one hand, existing plant
components can be integrated. EBNER not only
constructs new plants, but is also engaged in the
conversion and extension of existing plants.
EBNER can design and supply the apparatus and
process with the newest idea for customer
producing Viscose Model and Lyocell. Advanced
process of regeneration of NMMO solvent has
been applied in the worl d.
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Degassing plants

In many processes of the chemical industry
hydrous solutions are enriched with gas which is
found to be troublesome when reusing the
solution (e.g. spinbath in viscose fibre factories).
There are different methods of degassing
solution. EBNER developed the degassing in
vacuum being one of the optimum variants.

In case of a single stage vacuum degassing the
solution is fed into a vacuum vessdl. During this
procedure noxious gases and air are expelled to a
great extent. |If a second stage is connected to the
first one in which at the same time water is
evaporated, serving as carrier gas for a better
degassing , optimum degassing effects can be
achieved.

Substances which are degassed in EBNER plants:

sar <H2S -CS2 +CO2 -S0O2

2- stageﬁ degassing plant in Indoneﬂa/ Hijg—
Bt/
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Evaporation-and

Multi-stages evaporation plant with horizontal

vaporization plants
evaporators £ % # K It b & R 4%

Evaporation is the removal of solvents as vapor
from a solution or slurry. For the overwhelming
systems the solvent is water. The objectives is
usually to concentrate a solution; hence the vapor
is not the desired product and may or may not be
recovered depending on its value. Therefore
evaporation is usually achieved by vaporizing a
portion of the solvent producing a concentrated
solution, thick liquor or Slurry.

EBNER  plans, designs and  builds
evaporation-and ~ vaporization  plants  for
concentration of solutions inorganic and organic
substances. Evaporation-and vaporization plants
may be operated under overpressure, normal
pressure or vacuum.

6
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SAaghnr LR HE LR J UM ) R4, EBNER offers the following types of construction
ZRARBEE in single-stage or multi-stage design:
— R P B AR R A 25 ——Circulation evaporation with or without
— BRI K forced circulation;——falling film evaporators
—EER ———Vapour compression evaporation
—AZ ——flash evaporators

AN EEE T T LU Rl R R Solutions which are evaporated in EBNER plant
TR S TR RN standard fibre spinbath sodium chloride solution
FRARKG R SR T PR specid fibre spinbath sodi um sul phite sol ution
ik ezt SAREIR CL I filament fibre spinbath sodi um sul phate sol ution
P BTG v AL mixed bath pol ynosi cfibre spinbath titani um di oxide sol ution
GRS BRI waste water cellophane bath zinc chloride solution
iR LRy AL pickling bath ammonium rhodanide potash magnesium oxide
Rk AP R oil mixtures solution sodium carbonate solution
PRV bER ammonium kerosene calcium chloride solution
T PRk v T PR sulphate iron sul phate solution aluminium sul phate
FRIR ER R A EE  solution aluminate liquor solution
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Circulation evaporation with several exterior heaters/ # 4 % N

Circulation evaporation

In circulation evaporators the solution to be
evaporated circulates in each stage through one or
several heaters, which are usually located outside
the evaporator and designed as tubular heat
exchangers or plate heat exchangers. The circu-
lation is effected either by the thermosiphon
effect (natural circulation) or by outside effect,
i.e. circulation pumps or air circulation (forced
circulation).

The heaters of EBNER circulation evaporators
are generaly located beneath the solution level.
By hydrostatic pressure a premature evaporation
of the solution isimpeded, thus preventing a dep-
osition and caking of substances at the heating
surface which may precipitate during evaporation
If the solution nevertheless is susceptible to
incrustation a fluidized bed heat exchanger which
is manufactured by EBNER, should find
application. In order to reduce the steam cost,
particular in case of large evaporation capacities,
circulation evaporators are also designed
multi-stages.
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Falling film

evapor ation

compared to circulation evaporation falling film
evaporators preferably find application at
evaporation of heat-sensitive solutions and
solutions which are not susceptible to incrustation
In falling film evaporators the solution flows
downwards. In the head of the evaporator the
solution is evenly distributed through a proper
device over each heating tube and is led on the
inner surface of each tube and flows as a thin
liquid film downwards.

The tubes are heated with steam and the
evaporation takes place. The vapour the solution
runin parallel flow downwards. The concentrated
solution and the vapour are separated in the
vapour chamber in the bottom by means of

separators of special design.

Falling film evaporators may be designed single
stage or multi-stages. Vopour compression finds
application as well.

Kiihlwasser

cooling water
Lésungseintritt

solution inlet

Dampf

steam

Konzentrat

Ablut
et

Kilthlwasser

cooling water

e
concentrate
Reinkondens

pure condensate

Briidenkondensat

vapour condensate
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11-stage flash evaporation plant/ 8 7 25 &

Flash evapor ation

Unlike conventional circulation evaporators each
stage of which hasits own heater circuit, the flash
evaporators has several stages and heaters which
are installed circulatory. At present this type of
evaporator is the most cost-effective one
regarding the operating cost; however, the
investment cost are quite considerable, and this
type of evaporator is suited for evaporation
capacities of more than abt. 5t/h.

Evaporator and heater s/ ZE & #5148

The solution being in circulation is heated in a
heater, after having prewarmed in severa stages,
and after that flashed in several evaporator stages.
The solution is prewarmed in several stagesin the
reboiler by the vapour which results during
flashing.

The solution may be fed into any stage of the
evaporator and also drained from any stage, i.e. in
EBNER plants the outlet temperature is allowed
to be higher than the inlet temperature.

The specific steam construction of flash
evaporation plants is low. The consumption
depends on both, the number of stages and the
total temperature drop in the evaporator stages.
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Vapour compression

evapor ation

If the temperature difference between the heating
medium steam and the solution to be evaporated
shall be low, in order to avoid an overheating of
the solution, the plants should be operated with
vapour compression. Depending on the cost ratio
between steam and electric power, the follwing
methods may be applied:

Thermal vapour compression:

A steam gjector sucks in a part of the vapour
which devel ops during evaporation, compresses it
by the aid of live steam to a higher pressure and
temperature and leads it back into the heater of
the evaporator to serve as heating steam. Thus the
heating steam consumption can be reduced under
the steam consumption of a two-stage circulation
evaporation plant.

Abluft

| solution inlet
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Mechanical vapour compression:

If the cost of electric power are lower than the
cost for the production of steam it is advisable the
operate the vapour compression by means of
electric power.

A mechanical turbocompressor does the
compression work. In this case live steam is
needed only for starting of the plant. Besides
single-stage radial compressors also multi-stage
machines and axial compressors may find
application.

Vapour compression may also be applied in
multi-stage evaporation plants and evaporation
crystallization plants.

Mechanical vapour compressor/Z&7 (/L1
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Crystallization plants

The crystallization serves the purpose of getting a
crystalline product from hydrous solution. By
evaporation or reduction of temperature the
saturation line of the substance to be crystallized
is exceeded and thus it crystallizes. Whether the
crystallization is effected by evaporation
(evaporation crystallization) or by cooling
(cooling crystallization) depends on the solubility
behavior of the salt to be crystallized.

Vacuum crystallization is applied at decrease of

the solubility with dropping temperatures,
e/aporation Cryﬂa”ization is applled at very Crystallization plant for glaubers salt  with
slight decrease or increase of the solubility with N3 cogling #4444

dropping temperatures.

A

For example crysalization plants find
application for the separation of sdts or salt

constituents from solutions and waste water, for

regeneration of pickling baths and spinbaths of

_'III.-'II:k;'. )

for the purification of any sorts of salts by

recrystallization. Crystallization plants may be

operated continuously or discontinuously.

8-stage cooling crystallization plant/8 B¢4%
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Evaporation crystallization

If the solubility of the salt changes only alittle at

fluctuating  temperatures the  evaporation
crystallization preferably finds application. This
process is the crystallization of a solution by

vaporizing the sol vent with the supply of heat.

The special design of the evaporation chamber
makes it possible to operate the evaporation
crystallizer as classifying crystallizer. In this case
the crystals are separated by classification
according to size in a sedimentation zone. The
coarse portion may be discharged through a

separate outlet while the fine portion remains in

suspension.

By the aid of an agitation system the turbulence
in the evaporation chamber can be enhanced.
Also evaporation crystallization plants may be
designed single-stage or multi-stage, with vapour

compression or without.

Left: evaporation crystallization and vapor pipelines

Ziily: FER G R E RIS
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Cooaling crystallization

The solution may either be cooled by flashing
under vacuum or through cooling surfaces.

A drawback of cooling through cooling surfaces
is that the cooling surfaces incrust in case
saliferous solutions are cooled. Hence in most
cases remedial measures are necessary by means
of a stand-by heat exchanger, or a discontinuous

operation has to be accepted.

An alternative is the application of a self-cleaning
heat exchanger. EBNER has the licence of
manufacturing the so-called self-cleaning
fluidized bed heat exchanger, which was
developed by the Technical University Aachen,

and its sale all over the world.

By the fluidized bed technique the incrustation of
the heat exchanging surfaces is prevented to a

great extent.

Left: Principle flow sheet of a cooling crystallization
plant for production of CuS04 X5 H,0 / Z=iZ/ 42 CuS04 X

5 H,0 [i14 Higt i FE i I
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CuS04 X 5 H,0 FeSO4X 7 H,0
N&S04X 10 H,0 MgS04X 7 H,0

Vacuum cooling crystallization plant for production

of MgSO4 XTH20/! ELZ514 KISk A7 2477 MgS04 X 7H,0
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Vacuum cooling crystallization

In this type of crystallizer the crystallization is
effected by cooling a solution or melt by the
adiabatic evaporation of the solvent at pressure
decrease. Hence no surfaces to serve the heat
exchange are needed which are susceptible to
incrustation in case solutions from which salts are
separated are handled, and thus the performance
of the plant is decreased. Consequently the
demand for an operation with large cleaning
intervalsis met.

Vacuum crystallization plants may be designed
single-stage or multi-stage. By installing more
stages and a longer retention time of the crystals
aresize of crystals may be determined.

Depending on energy cost the vacuum cooling
can be achieved in different ways, e.g.:
—application of steam efectors

——use of refrigerating agents (refrigerating
machine)

— —use of sulphuric acid or soda lye as

condensati on agent

Specific fields of application:
Salts with adherent water mol ecul es such asil
CuS04 X 5H,0 FeSO4X 7 H,O

Na,SO4X 10 H,O MaSO4 X7 H-O
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Méelting crystallizer designed as evaporation crystallizer/# £% b 7%
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M elti ng cr yst allization type of plant to meet the economic requirements.

. . This plant works in pressure range. By this
(calcination)

development EBNER succeeded in minimizing
the problem of incrustation in the heater tubes.

Duri stallization a ber of salts which
Hring crysiaiization a num S whie The vapor which develops in the crystallizer may

recipitate contain crystal water, i.e. water . _
preap 4 be utilized as waste steam with overpressure by

molecules are included in their crystal system.
other users.

These molecules have to be removed to allow a

further utilization of the salt.

A typical example is glauber’s salt (NaSO,°
10H,0). Under normal pressure it melts already

at abt. 33°C inits own crystal water. This led to

the idea of developing the melting crystallization
(also called calcining). In this case the glauber’s
salt is fed into a melting tank and is dissolved in
its own crystal water. By doing this a part of the
anhydrous  crystals  precipitate. During
evaporation the remaining sat crystals
precipitate. The water is evaporated in
evaporation crystallizers which are equipped with
exterior heaters. These crystallizers may be
designed single-stage or multi-stage, which

vapour compression or without (mechanical or

thermal). _ S _
Melting crystallizer with exterior heaters and condenser/

TS AR R [ e e B
In addition to be conventional single-stage or

multi-stage plants EBNER devel oped another

19
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Evaporation crystallization
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waste air
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air
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maother solution
Abwasser

waste water
Brildenkondensat

vapour condensate
Dampfkondensat

steam condensate
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Seam gectors

Seam jet-pumps

EBNER manufactures steam gjectors and steam
jet pumps which find application in their own
plants and in plants of other plant constructors.
Steam egectors suck in steam or vapor at low
pressure and compress it to a higher pressure.
They mainly consist of three parts: the power
nozzle, a head piece and a Venturi-shaped pipe,
the diffuser. In general steam serves as propellant.
But other gases may also be used.

The propellant flows with supersonic velocity out
of the nozzle, thus a sucking effect develops and
the gas particles existing in the head of the steam
gector are entrained. In the diffuser the kinetic
energy is recovered to potential energy resulting
in an increase of pressure.

Any steam may overcome only a certain pressure
drop. In case of larger pressure difference several
steam gjectors are connected in series (steam jet
pumps ) in which case condensers are installed
between the stages in order to condensate the
power steam of the in front connected steam
gector.
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Tubular heat exchangers

EBNER manufactures tubular heat exchangers
which find application in their own plants and
plants of other plant constructors.

Besides het exchangers with metal tubes also heat
exchangers with graphite tubes are built. Every
single one of these graphite tubes is inserted with
sealing rings in rubber-lined sted tube sheets so
that each tube can be expand fredly. This makes a
sealina of the lower tube sheet by means of a

Spezialabdichtung fifr Kohlenstoffrohre / Special sealing for
graphite fubes

PDF L "pdfFactory Pro™ i FHfR AR siww. fineprint.com.cn


http://www.fineprint.com.cn

FE IR S S B, sy
AL — Ee — D N ), X4
I JAE AR v FIR T 45 5 0 5 ke e LA
4, DARH LT R T e 2 RS AR s L E

TEE RN I T 2R G, K
TR A, s B B 3G
VeI DRE, Al RERE DI AR T (75 Y 1T
o

TERACRPAS e, $uftads OmFAsyA40)
FETE EAVE AT, PRl re sk Hi

RRAb P CMFABEERND IR AL IR P A—
TP A ABURLIR 5, 120K B A IR AR 3)
AW R R R T, AT 2 E SR
YERTe IXFERIBEH AT A 2G0T 1455, e m i
F2H ARG LI IR A), i HIX R
[f% % CaE At A 2.

24
PDF S i A “pdfFactory Pro™ i HiRAG]E siww. Fineprint.com.cn

Vacuum cooling crystallization

Ever since the transfer or energy to complex
fluids(waste water, salt solutions etc.) has been a
great problem in the heat exchangers. The heating
or cooling surfaces incrust and this results in a
standstill  of the plant and considerable
expenditures(cleaning, installation of stand-by
heat exchangers etc.)

On basis of many years of research work at the
Technical University Aachen a self-cleaning heat
exchanger was developed which is based on the
fluidized bed technology. This makes it possible
to reduce the incrustation to a minimum.

The heat transfer (heating or cooling) is effected
inavertical tubular heat exchanger; the energy is
fed in or led off shell side.

The fluid to be treated is inside the tubes and is
mixed with solid particles(fluidized particles) and
kept in turbulence. These solid particles have an
abrasive effect at the heat transfer surface thus
achieving a self-cleaning, i.e. a caking is impeded
and the heat transfer isimproved.

EBNER has the license of manufacturing
fluidized bed heat exchangers with metallic tubes
and the sale all over the world.

Solid  particles in the inlet
chamber of the fluidized bed
heat exchanger/l 71k
ARSI [ P Rk



http://www.fineprint.com.cn

