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BOWAS-INDUPLAN CHEMIE GMBH,
originally founded in 1974 as
Induplan Chemie Ges.m.b.H., is an
engineering company which
designs and plans special chemical
plants. We offer experienced
management and skilled enigneering
personnel capable of untertaking
supply, erection and commissioning
of a wide range of plants and
equipment for the chemical and
explosives industry.

Our considerable knowledge and
engineering experience, built up
over the past years, with the back-
ground of the much longer experience
of the Wasag Engineering Division,
whose activity was integrated into
BOWAS-INDUPLAN in 1988, is
available to our clientele worldwide.
BOWAS-INDUPLAN is an
independent company, member of
an internationally orientated group

of companies and financially
controlled by the families Berthold
and Harald von Bohlen und
Halbach. This enables BOWAS-
INDUPLAN to draw upon the
resources of a wide range of
practical manufacturing expertise

of the associated companies and
international ties.

Know-how derived from plants
belonging to the group, as well as
the successful application of
chemical and technical processes,
guarantees that only thoroughly
proven processes and equipment
will be incorporated into plants
designed and supplied by
BOWAS-INDUPLAN.

Its subsidiaries, CHEMO-NITRO
Chemieexport GmbH and ASSET
Handelsgesellschaft m.b.H., handle
the commercial and technical
merketing of technology, individual
machines, spare parts and any
other activity which ist part of
after-sales servoce.

RANGE OF ACTIVITIES

BOWAS-INDUPLAN’s own
processes as well as our extensive
know-how from associated
companies form a solid basis for
the design of plants which are in use
in almost all parts of the world.
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otto ers” are the short
staple pai ‘attached to the cotton
seeds, whic @ utilized for mechanical
spinning in co 5. The fibres attached to
the seeds are US distributed over a certain
range of length and'a vertain number of seeds
are embedded insidt_?:une cotton ball. :

Cotton, and linters in particular, is the purest’

type of cellulose existing, which is naturally =~

reproduced year by year. The growing demand

for cellulose all over the word necessitates th

_ exploitation of this natural source as compre-

i ible for further processing in
of the cellulose and paper

gd after ginning
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fur Industrieplanung

Nitrocellulose

Production

Range

Basic Bleached cotton linters
Materials or woodpulp

Nitrogen 10,8% t0 13,4 % :
Contents

Viscositly 20 cP to 6000 cP
Solubility Ester of alcohol soluble

*

Nitrocellulose

Cellulaid
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FHow Diagram
of Nitrocellulose
Production

Cellulose Nitric Acid Sulphuric Acid

Laboratory

Circulated Acid

Deacidification
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fur Industrieplanung

Acid Facillities

High Concentration of Nitric Acid

By means of the high concen-
tration process, diluted or pre-
concentrated nitric acid is
brought up to a 98-99% HNO
content. The high concentration
is reached by extractive distilla-
tion: Concentrated sulphuric acid,
which is added to the nitric acid/
water mixture, as a third compo-
nent, alters the vapour pressure/
relative volatility relationship
which allows production of high
concentration HNO by distillative
means above the normal azeo-
tropic point.

High Concentration of
Suplhuric Acid

By means of the high concen-
tration process, diluted or pre-
concentrated sulphuric acid is
brought up to a 96-97% HSO
content. The high concentration
takes place by rectification in
columns with packing or bubble
trays.

Water as the lower boiling
constituent is evaporated and
escapes from the top of the
concentration unit.

The heavier, less volatile sulph-
uric acid is kept boiling in con-
centrated form in the concentra-
tion boiler, where the acid is free
of organic impurities.

Major problems:

Materials of construction with-
stand the highly corrosive envi-
ronment at the high temperature
required.

Elimination of impurities and cor-
rosive products.
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Acid Facilities

Denitration

Denitration is a process for purifi-
cation of residual mixed acids,
which contain as main constitu-
ents nitric acid, sulphuric acid,
as well as quantities of nitrous
acid and organic impurities such
as nitro compounds, nitric acid
esters and, of course, water.
Such residual acids are fumed in
the production of NG, NC, DNT,
TNT etc.

In order to be able to re-concen-
trate the spent acid for further
use the main components, nitric
acid and sulphuric acid must
first be separated from each
other. This, so called denitration
process is achieved by means of
extractive distillation.

Major problems:

Azeotropic point

Intergration with sulphuric acid
high concentration
Destruction/removal of impurities

Nitrous Fume Absorption

Nitrous fumes occur as by-pro-
ducts e.g. in the nitration of orga-
nic compounds, in the decom-
position of nitro-compounds of
nitric acid, and in the denitration
of spent-acids, vapours from
acid reconcentration.

During absorption the major
portion of the nitrogen oxides
are oxidised by atmospheric
oxygen. The higher oxides so
formed dissolve in water and
produce, by reaction, nitric acid.

Major problems:
Corrosion

Cooling

Optimization of Pressure
Temperature

Apparatus Volume
Control




Absorption of
Nitrous gases
(ABS)

Poisonous nitrous gases, NOx are
formed in the production of nitric
acid as well as in nitration and
denitration processes and in the
decomposition of nitrobodies.

Depending on the circumstances,
several processes can be chosen
for their treatment. Mostly,
however, the NOx contained in
the off-gases are further oxidated,
thus producing 50% nitric acid. The
subsequent cleaning step can be
achieved either by oxidation or by
means ofcatalytic reduction.

Nitirc acid with approx. 50-55%
strength, depending on the
concentration of the nitrous gases,
is obtained and is of value for
further use.

Sulfuric acid
pre-concentration
(SAPC) and

high concentration
(SAHC)

Forced circulation vacuum
evaporators which are extremely
efficient, are used to recycle the
70% sulfuric acid and to achieve a
concentration of 85%. In a
subsequent step, it is also uitilzed
for high concentration.

Corrosion resistant materials such
as glass, enamel and tantalum
were required and found for this
process.

Under vacuum the acid boils under
notably lower temperatures. The
sulfuric acid is pumped into a
circulation system with the heat
exchanger placed on the lowest
point. Evaporation only takes place
in an overhead expansion tank
thus preventing
incrustation =
of the heating
surfaces. ||

S
' 86% ’ngacid is re-fed info;the
top e denitration column:and
2 @xcess quantity is led tolile
SAHC.
96% sulfunc acid canibe GEREENE
trated from 85% sulflfic aEie using
a second forced SrSRISHEN
evaporator.
The concentraled acidl can be
utilized for cleurn production or
might be used directly in the
nitration unit.
In'each case, the acid is to be
cleaned from waste products, ie.
from salts or organic residues.
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Explosive Ordnance Disposal

Stationary Plant — EMKO
Containerized Plant — ConTEx

e Disassembly of ammunition

e Thermal disposal of explosives
and ammunition &

e Recycling of explosives
and ammunition

e Thermal treatment of soil,
contaminated with explosives
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Flow Diagram
of Combustible
Cartridge Cases
Production
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Manufacture of

Guanidine Nitrate

Guanidine Nitrate is manufactured
from an ammonium nitrate/urea
melt in reactors at 180—-190°.
This method is the most modern.
Of course other production routes
can also be used.

2C = O +NH:NO,
NH,

Manufacture of
Nitroguanidine

Nitroguanidine is manufactured in
reactors by dehydrating guanidine
salts in presence of sulfuric acid
as a reaction agent and solvent.

Further processes are:
Precipitation of the nitroguanidine
by mixing with water in a
precipitation apparatus which has
a large influence on the quality
and crystal size.

@ .. ..

NH

Catalyst

The actual raw materials are

urea and nitric acid since the
ammonium nitrate used is extract-
ed from the neutralization of the
produced ammonia and the

nitric acid.

-C - ° HNOS+2NH3+COZ

NH

Separation and neutralization of
the crystals on a rotating filter.
Dewatering in the centrifuge and
dryer.

Finally grinding.

The diluted sulphuric acid is
concentrated in a multi-stage
plant to the required acid strength
and again used in the reactor.

NH
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fur Industrieplanung

Continuous
plant for the
manufacture

of Nitroglycerine
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12. Labyrinth



Matering pumps

Weighing system
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Storage blasting odl
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Emulsion
Explosives

Emulsion Explosives have now
proven to be the most cost
efficient and safe solution for
most civil blasting operations.
Emulsion is based on a production
and mixing process using easily
accessible raw materials,
mainly Ammonium Nitrate,
Sodium Nitrate, Oil, Emulsifier
and Paraffin, Wax, and/or other
additives.

The wide range of recipes and
adjustable setting make this type
of explosive suitable for most
kinds of civil blasting operations
and perfectly adjustable to sur-
rounding soil and rock conditions.

BOWAS fields Emulsion plants
based on technology developed
by Dott. Mariano Pravisani & C. Srl
and further leading experts in
Europe, joining the best knowl-
edge and experience in design,
engineering, production and
blasting.

BOWAS / DMP offer the full range
of production plants and related
equipment and services to enable
the highest grade of independence
of the client.

W DMP

e Production of Emulsion Cartridges
and
Bulk Emulsion/matrixproduction

e Containerized and modular
plants that can be set up where
they can be fielded near blasting
operations to maximize efficiency
and logistics.

¢ Mobile Pumping and
Charging/Sensitizing Units

e MEMU trucks

¢ Underground Charging vehicles




Flow Sheet
Industrial
Explosives

Swing-hammer mill
Pan dryer
Pulverizer
Circulating-air drying chamber
Hand sifter

Hand sifter

Dial scale
Screening machine
. Electric hoist

10. Hand sifter

11. Sliding-weight scale
12. Mill

183. Sliding-weight scale
14. Melting kettle

15. Dial scale

16. Plastic cans

17. Truck

18. Water-jet injector
19. Separator

20. Dial scale
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21. Settling tank
22. Mixing and kneading
machine

28. Mixing pan

24. Tilting device

25. Troughs

26. Truck

27. Screening machine

28. Semiautomatic cartridging
machines

. Platform scales

. Truck

. Semiautomatic cartridging

machines

. Platform scales

. Truck

. Atuomatic praffining

machines

. Platform scales

. Gluing devices

. Paraffining devices

. Cardboard shears

. Stamping machine

. Stapling machine

. Automatic case winding
machine

42. Conveyer belt

43. Roller train

44. Conveyer belt
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Flow Sheet
Black Powder

Production of

Safety fuse black powder
MIL black powder (1-6)
Hunting powder

arinding staticn granulation

raw matenal
store for KNO,

10

edge runner

mixing house
for binary batch .

reswy matenal
store for charcoal
+SLlfur

mixing- and
packing

drying house

l l fimsherjb
to edge runner ‘ o press product to store

or to urming place
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RDX

Flow-sheet
Hexamin Mitric Acid
Dy b
Eiaw'rr% Cooling
w -
Metering Metering
Nitrator
~
Nitrator Vent. System
-
Post 1
Mitrator
w
Fumes
Decom :
Absorption
g
Decomposer
. i
-
Cooler

-
=&

Wash-Water  Acidic Water Crude RDX  Spent Acid

Crystallization —
Crude RDX Wax TNT

Stabilizer

Phlegmatizer

Phlegmatizer

Phlegmatizer *
Filter Water

RDX high quality/phlegmatized
ROX low quality/phlegrmatized
RDX low quality/not phlegratized




DNT-TNT

Production of DNT Production of TNT

DNT made of 2/4 isomer (high for blasting charge of projectiles
solidification point) as additive (cast or pressed)

for propellants. preparation of composition B with RDX
DNT isomers mixture (low solidi- for phlegmatization of high explosives
fication point) for civil explosives. for plastic explosives

as components of propellants

CH. CH, : ) .
and industrial explosives

NO.ON = NO.

NO. CH.,
0N N,




Initiating Explosives
Pure Lead azide

Dextrinated Lead azide

Normal Lead Styphnate

Basic Lead Styphnate

Tetrazene
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Detonating Cord
Safety Fuse




Raw Materials
and Chemical
ntermediates

Because of our activity in the civil
and military explosives fields

we have developed our program
according to the main raw materials
needed

e |inters (purification and bleaching)
e Nitrocellulose

e Nitroguanidine ar y

Propellant additivesy

| " ¥ rt
£

g |
1

i Sl 5
s ..:aF I AL A i sy P
ol vk o ]

i ey

gt




h""'h.
S,
- - - --f-
."] b
I.J‘j. ‘ “’\‘ "‘_Iff
AN &Y

e Pushe Centrifuges

e Dehydratio
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Your inquiries and needs
should be addressed to:

BOWAS AG

fUr Industrieplanung B +41/41/7112722 BOWAS-TEC GmbH @B +43/662/87767173
IndustriestraBe 13b +41/41/7110817 SterneckstraBBe 55 +43/662/87 76714
6300 Zug e-mail: office@bowas.ch 5020 Salzburg e-mail: office@bowastec.com

SWITZERLAND AUSTRIA



