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DMP (Dott. Mariano Pravisani & C.), is a leading company in the design, manufacture, of automated plants
and machinery for dangerous chemical synthesis, especially in the field of explosives, propellants and
pharmaceuticals.

Our thorough knowledge of the energetic materials field comes from the close collaboration between our
highly specialised engineers and the experience of the chemists at the Pravisani production factories,
always following the most modern standards of technological development. Our engineering department
also carries out the

feasibility studies, consulting services, safety evaluation, hazard analysis and environmental services.

The company, established in 1967, is located close to Udine (northeast Italy) 120 km from Venice.

Dott. Mariano Pravisani & C. is now one of the few manufacturers of plants and machinery worldwide which
operates with the full support of its explosives factories, laboratories, pilot plants in order to develop new
processes and machinery and to directly carry out training of personnel and technology transfer.

THE COMPANY

QUALITY CERTIFICATION 1SO 9001 - Ed. 2000

The company is quality certified by SGS with Certificate No. IT02/0084 for the
“Design and construction of plants and machinery fo r the chemical industry”
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DMP follows all the steps involved in the project development, commencing from the basic engineering to
the final product. DMP, in collaboration with the chemicals and explosives factories of the Pravisani Group,
carries out the feasibility studies and basic calculations for the new processes, the process safety
management, followed by the pilot plant testing and product testing in our explosives test fields.

After the definition of the project steps and time schedule, the work proceeds with the Basic Engineering,
P&iD and Detailed Engineering according our certified documentation system.

PROCESS ENGINEERING

PROJECT BASES
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COMPLETE ENGINEERING OF MECHANICAL \\ //

& ELECTRICAL EQUIPMENT

AUTOMATION SOFTWARE DESIGN FOR PLANT SUPERVISION

Our plants for hazardous synthesis are automated, remotely controlled and supervised by dedicated
software ensuring complete monitoring of all the critical parameters, recording of manufacturing data,
alarms etc. Process efficiency and safety are always under full control. The supervision workstation is
equipped with industrial PC running a H.M.l. — SCADA for monitoring and controlling of plant and process
(e.g. Fix Dynamics).

The computerised supervision displays and records all the relevant process data, which can be easily
displayed directly on screen, or searched, edited and printed with the most common office automation
software programs. These data files can be stored in an archive and recovered by lot number or date of
production to be used for production quality management. Historical trend diagrams for the relevant
process parameters, as well as their recording on data files are automatically provided.
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BUILDINGS DESIGN

For turnkey basis projects, we also
carry out detailed engineering and
calculations for buildings and civil
works.
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DMP WORKSHOP

We manufacture all the main plant components in our
fully equipped workshop, where the plants are also pre-
assembled and tested to ensure fast erection in the
customer’s premises. Best quality is ensured by our

advanced quality control system.

ERECTION, START-UP, ASSISTANCE

TRAINING & AFTER-SALES SERVICES

Our personnel carry out the
erection supervision and on site
start-up of plants and machinery.
Furthermore, our experts carry out
the Personnel Training and all the
after-sales assistance and support,
also comprising a long-term spare
parts service.
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EXPLOSIVES & PROPELLANTS \\y’/

COMPLETE SYNTHESIS & PROCESSING PLANT

DMP is highly experienced in feasibility studies, design construction and turnkey delivery of automated and
computerised plants for the manufacture of propellants, industrial and military explosives.

Moreover, we are specialised in the delivery of complete production lines, fully equipped with services,
utilities, treatment plants for waste water, spent acids and fumes absorption, fully complying to the latest
environmental regulations.

Our company has its own technology for:

- NTO, TATB, HNS and other thermo-stable explosives

- RDX, HMX, PETN, TNT, Compositions

- EMULSION EXPLOSIVES (chemical gassing or micro-bubbles)
- NG, EGDN, DEGDN, TEGDN, MTN, BTTN

- PROPELLANTS and

- NITROCELLULOSE

- WATER-GELS (MMAN-based Slurry explosives)

- INITIATING EXPLOSIVES

- DYNAMITES, AMMONITES, AN-FO

- AMMUNITION FILLING (under vacuum and vibration)

- AMMUNITION DISPOSAL

- DETONATING CORD

- BLACK POWDER, SAFETY FUSE

- EXPLOSIVES TRANSPORT LINES, WEIGHING, STORAGE
- PILOT PLANTS for dangerous synthesis

- High purity 2,4-DNT
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EMULSION EXPLOSIVES MANUFACTURING PLANTS

DMP plants are capable of producing various types of
Emulsion Explosives, with chemical gassing or glass micro-
bubbles using Ammonium nitrate, Sodium nitrate, OiIl,
Paraffin, Wax, Emulsifier and Additives.

Safety and reliability are the basic plant's peculiarity, thanks
to the equipment's special design and high degree of
process automation. The plant can include a cartridging
line and by-pass for the bulk emulsion with matrix storage
tanks for easy truck loading. Cartridged and/or bulk

emulsion explosives can be produced in the same facility.

DMP product technology adjusts the specific product
properties as required for the local requirements.
The products are designed to perform the full range
of their capabilities, emitting very clean fumes as
products of detonation reaction, thus reducing the
off-set time to restart operations after blast. The
emulsion explosives produced with DMP technology
can be of the Heavy AN-FO type, tunnelling type,
open pit, permissible EMX for underground purposes
(anti-grisou), or also high energy EMX for general
purposes.

HIGH EXPLOSIVES PRODUCTION PLANTS

DMP is highly experienced in synthesis plants for
various high explosives, such as RDX, HMX,
PETN, NTO, TATB, HNS, TNT, as well as the
equipment for the manufacture of the derivate
Compositions (A, B, C, H6 etc.), Cyclotol, Hexal,
Hexatonals, Torpex, Trialen etc. to load projectiles,
bombs and torpedoes.

The synthesis process can be carried out either in
batch or continuous nitration.

All reactors are equipped with automatic drowning
devices, in order to

quickly empty the

content of the

nitrators should a

dangerous situation

arise.

Raw crystalline explosives are acidic and need to be purified and stabilised.
This is obtained either by pressure boiling in autoclave, by steam injectors or
by crystallisation from a solvent. This last process reduces residual acidity to

very low levels and gives a better product.

This stabilisation process can be carried out continuous-wise, so the quantity
of explosive in the plant is reduced to the minimum also thanks to the
continuous filters, specially designed and manufactured by DMP, for

crystalline explosives
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NITROGLYCERINE & EXPLOSIVE OILS NITRATION PLANTS

Nitration plants for most of the explosive oils, from NG
(Propellant grade, Pharmaceutical or Dynamite grade)
to EGDN, DEGDN and also TEGDN, MTN, BTTN.
The continuous process allows constant reaction
conditions (such as temperature, raw materials ratio)
thus ensuring constant product quality and stability.
These plants are completely automated; the reaction
temperatures, the reagents’ feeding, the speed of the
stirrers are all automatically controlled, as well as
plant's start, shut-down, the displacement of explosive,
spent acid and waste water.

Depending on the product to be manufactured, the plant can be equipped with different purification steps in

a battery of stirred washers and separators, where it is purified with water and alkaline solution.

NITROGLYCERINE TRANSPORT & WEIGHING

The nitroglycerine is safely transported with a water injector, from the manufacturing plant to the weighing
section.

NG is separated from the water (which is recycled), weighed and sent either to the gelatine preparation or to
the paste preparation plant. To produce gelatine, NG is inertized by a solvent and sent by gravity to the
planetary mixer for gelatine preparation.

If Paste is required, NG is sent again by water injection to the paste

preparation section.

The scale is automatic and remotely controlled; all controls, signals and

valves are pneumatic or, if electric, intrinsically safe.

DMP - 2010




DNV PPl

A\ 4

AMMUNITION DISPOSAL & FILLING PLANTS

The TNT is separated from the water, dried,
flaked, weighed and packed. The empty
shells or bombs are washed with hot water
jets, dripped and sent to the metallic parts
storage. The water is re-circulated in order
to save heating energy; it is treated in order
to destroy the residual TNT, neutralised and
fitered to match the environmental
regulations. Jet scrubbers absorb the
noxious vapours.

Shells or bombs must be displaced when they become
obsolete, their shelf life expires or do not match the
specifications. DMP automated plants unload bombs or
shells without the exposure of personnel in noxious area
and allow to separately recover the metallic parts and the
explosive.

The unloading plant melts the TNT (or compositions) with
hot water jets (according to the safety norms).

NITROCELLULOSE PRODUCTION PLANTS

Our NC plants are
capable of producing
every type of
Nitrocellulose (propellant,
lacquer or  celluloid
grade) using different raw
materials: cotton linters,
wood pulp or various
mixtures of both.

The manufacturing line is composed of raw
materials preparation, continuous nitration,
separation, stabilisation and refining; it is also
completed with acids recovery, water treatment
and fumes absorption.
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NC/NG PASTE MANUFACTURING PLANTS \\ //
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Water-wet nitrocellulose is fed into a crusher then discharged in a tank and pulped with water. The
pulp is transferred by pump to the imbibition step, where the correct amount of nitroglycerine is
added, in water emulsion form. The mixture is gelatinised by the nitrocellulose forming the Paste.
When imbibition is completed the suspension is pumped to a continuous centrifuge where most of
the water is separated, collected into a labyrinth and recycled into the pulper for the next cycle.

The water-wet paste leaving the centrifuge is conveyed by a vibrating conveyor into drums for

subsequent processing.

Further homogenisation of paste is not required since the lot of propellant is obtained with the final

blending.

PROPELLANTS MANUFACTURING PLANTS

DMP also manufactures complete plants and machinery for the production of single, double, triple-base
propellants spherical powders and all the related equipment for the manufacture of combustible cases and

accessories.

Single Base propellants are produced by mixing the NC with the
additives and solvents to obtain the gelatinisation. After the kneading
operation the mixture is collected and transferred to the press for
extrusion process, cutting, then solvent removal operations, soaking,
drying and blending.

After production, depending on the type of propellant, the powder can
be subject to further surface treatments; then a proper mixing is
carried out for the preparation of commercial lots.

Double base manufacturing is similar but with the presence of
Nitroglycerine also. The common process starts from NG/NC paste but
in some processes also from NC and Gelatine. Double Base
propellants can be kneaded and extruded like Single Base or
gelatinized and dehydrated by rolling.

Triple base propellants manufacturing process is also similar to Single
Base, followed by extrusion, cutting, drying and blending.
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DETONATING CORD MANUFACTURING LINES
PETN DRIERS

DMP produces remotely controlled PETN driers, operated in
an automatic cycle for increased safety. They are also
provided with a special unloading system, which
automatically fills the explosive into aluminium bottles at the
end of the cycle. Only after the drying cycle's completion can
the operator enter the room and drive a trolley of filled bottles
to the spinning machines building.

SPINNING MACHINES

Our spinning machines are equipped with digital

controls (recording all data for quality control) and

all the most updated safety devices, able to detect

any operating fault immediately, from PETN core

missing, to yarns and tapes breaking; the spinning

machine automatically stops and informs the

operator on the cause of alarm on the diagnostic

display of the digital control panel. The machines

can
be supplied with different sets
of dies according to the
requested PETN load up to
100g/m.
Special Detonation Trap devices are placed between the spinning room and the pulling
section in order to avoid the explosion transmission in case of any accident.
The explosive is fed from a funnel, which is placed in the upper floor for safety
purposes. The driving motors, placed in a separate room, are controlled by a
frequency converter for smooth acceleration in order to avoid breakage of the yarns
and tapes due to the high production speed.

COATING LINES

The coating line is composed of: extruder, safety wall plate with extrusion head,
safety devices (detonation trap, cutting & extraction, powder suction) cooling bath
and reeling unit. The coating extruder is equipped with the most updated vacuum
head, for perfect coating of the raw cord with PVC or Nylon with devices for
automatic cutting and extraction of the cord from the extruder head. Any type of
cord between 2 and 18 mm diameter can be produced. Special detonation traps
avoid accidental propagation of cord detonation to the winding bobbin on the
extraction and reeling unit.

COMMERCIAL BOBBINS REWINDING MACHINES

After the coating process, the reeled detonating cord is wound onto small
bobbins at the required commercial length. This operation (winding,
stopping and cutting) is carried out in semi-automatic mode, according to
the meter setting, once the reeling unit has been started.

The reeling unit can be equipped with either one or two heads, which can
run independently, controlled by a single operator. After this final
rewinding, the detonating cord bobbins can be packed and stored.
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BLACK POWDER MANUFACTURING LINES

Manufacturing lines for black powder, for any purpose.
Plants complete of milling, presses, corning, sieving, drying etc.

NIEPMANN CARTRIDGING MACHINES

DMP offers full technical and sales services related to the
delivery of Niepmann equipment, being: ROLLEX,
SLEEVEX and CARTEX Cartridging machines, TELLEX
mixers and other systems.

We also have at our disposal all the technical
documentation and construction drawings of the
equipment previously supplied worldwide by Niepmann, in
order to continue the delivery of spare parts for the
existing machines.

TREATMENT PLANTS FOR ACIDS, SOLVENTS & EFFLUENTS

Liquid and gaseous effluents deriving from hazardous synthesis plants are critical for environmental
problems and often can give decomposition and explosion; DMP is also experienced in the design and

construction of plants for:

- Spent acids purification, de-nitration

- Acids and solvents concentration

- Fumes absorption

- Waste water treatment
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DOTT. MARIANO PRAVISANI & C. S.r.l.

Plants & Machinery for Chemical Industries

Via Colloredo, 98
| - 33037 Pasian di Prato (UD)

ITALY

Tel. No. +39043269480

Fax No. +390432690462
e-mail sales@pravisani.com

WWW.pravisani.com
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