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Impianti Industriali Emmecom Group

(PF’IO IS a company

that has been combining development and experience since 1984, in order to realize
filtering, fluid and gas treatment plants. PF10 produces also plants for renewable ener-
gy and pumping units for fire systems.

The Vacuum Evaporators and Concetrators department of PF10 develops and pro-
jects new and advanced technologies.

PF10 purpose is not only to supply high quality products and services but also to cre-
ate a partnership with their customers by finding the best and customized solutions to
their requests.

PF10 is ISO 9001:2008 certified.
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\What is vacuum evaporation?
The vacuum evaporation is the passage of state from liquid to gas that occurs at a temperature lower
than boiling point of atmospheric pressure.

This technique, that grants energy saving, is used to separate an involatile element from a solution, by
obtaining deionized water and a concentrate.

Vacuum evaporation plants are used for the concentration of thermolabile solutions or for the treatment
of waste water produced by industries during the different stages of the process.

The recovery of important raw materials from waste water, the reduction of disposal costs and the
development of ZLD (Zero Liquid Discharge) plants are the main advantages of the vacuum evaporation.

The advantages of vacuum evaporation

The use of the vacuum evaporation technique has shown several advantages
among different industrial fields.

For instance, it is possible to reduce 95% of disposal costs and to recycle Evaporator
diluted raw materials, like mineral salt, during the processes of thermal treat-
ment of metals, or galvanic baths from chrome, nickel and copper washings. It
is also possible to concentrate substances of pharmaceutical synthesis, food ¢ o6 | Vacuum circuit Recvcle
stocks and essences. - >4 y
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The application of the vacuum evaporation technique on ecological platforms
grants the treatment of a wide range of waste fluids, also high polluting ones,
that cannot normally be treated with the usual purification techniques, like

the biological and chemical ones. ATl 1‘ =2

The aim is to produce evaporators with
the following features:

* low energy consumption * integration with already existing
« high quality of the distillate that can systems
be recycled or used as discharge water » complementary with other process Liquid to be =D coﬂcentrate Distillate
« obtain highly concentrated substances e« allow the development of ZLD \_ treated - )

 work atomatically without supervision * corrosion-resistant

* easy maintenance * low temperature evaporation

Scheme of the system




Application fields

(Application fields

Vacuum evaporation is a concentration technique
that can be employed in all those industrial fields,
where the aim is separating a solvent, usually
water to be recycled during the production process,
from a solute with a higher boiling point.

Vacuum evaporation plants represent the most
advanced systems used to solve the problems of
raw materials recovery and treatment of polluting
fluids.
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The vacuum evaporation is used to concentrate
waste water in the following industries:

* ELECTROPLATING: eluted fluids of
resins plants, fluids from chrome, nickel and
copper washing

 MECHANICAL.: oily emulsions, washing fluids

 DIE-CASTING: glycol fluids, lubricants and cooling fluids

« PAINTING WASTE WATER: fluids from washing of painted
components

* GARBAGE FLUIDS

 FLUIDS FROM BIOGAS PLANTS

* REVERSE OSMOSIS (salines)

 ZLD: total recycle of waste water

Moreover, this technique can also be applied to THERMOLABILE elements like:

e herbal extracts
e wine must

POWER SUPPLY
EVAPORATORS

Plant types

The nature and quantity of the treated product
determine the type of unit to be developed.
Two different types of model are manufactured:
Electric powered model: from 10 to 4.000 L/h (from
240 to 100.000 L/day).
Thermal powered model: from 200 to 10.000 l/h
(from 4.800 to 240.000 L/day).
The choice of the most suitable evaporator is made
considering several factors. The nature of the
product to be treated determines the version (with
submerged exchanger, forced circulation exchanger,
scraped exchanger, jacked exchanger...) and the most
suitable construction materials.
Afterwards, the most suitable power supply has to be
identified by evaluating costs and availability of heat sources.
It is possible to choose between electric supply, through a heat
pump system of simple installation, and thermal supply by using warm
water, steam or by exploiting the heat generated by the production process.
Both systems can be realized in single, double, triple effect version.
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Construction materials

The high quality of plants is granted by the employment of the most suitable
materials and components. The choice of the construction materials is one of
the essential phase of the project.

Stainless steel AISI 316 L, is used for plants with law risk of corrosion, while
DUPLEX, SUPER DUPLEX, SILICON CARBIDE, GRAPHITE, TITANIUM
AND FLUOROCARBON RESINS are used for the treatment of more corrosive
components.



When the cost of the plant is essential single effect

evaporators
with heat pump

The ETV model is a vacuum evaporator/concentrator with heat exchanger submerged

in the fluid to be processed or, on customer’s demand, with an outer shell and tubes exchanger.

Moreover, PF10 is the sole manufacturer of exchanger with submerged plates.

All PF10 evaporation plants can be manufactured in AISI 316 (std. version), duplex, super duplex, according to the characteristics of the fluid to

be treated.

All PF10 vacuum evaporators have the following features:

¢ Automatic operation.

« Concentrate discharge by pump with automatic frequency can be set to PLC or by consent received from densimeter, which can be provided
the evaporator, without stopping the operation of evaporation and without losing vacuum.

« Possibility of recycling the processed fluid

¢ Automatic antifoam system. f \

« Sightglass (with cleaning system) to control the
contents of the tank.

» Chance of taking samples of the distillate and con-
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The ETC model has been developed for the treat-

ment of aggressive fluids.

The ETC evaporator is similar to the ETV model (( (( (( ([ =)

Condensate
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but all the parts in contact with the fluid are made pump Condensate outlet
with special anticorrosion materials, like titanium, & =
silicon carbide, graphite. The ETC model is used, Product inlet
for example, for the treatment of washing water = DI—=D)

used in the chrome plating process. Primary

cooling

circuit =2
k Concentrate discharge pump J

TECHNICAL DATA - SINGLE EFFECT HEAT PUMP

Concentrate outlet

MODEL I/h ETV 25 ETV 50 ETV 75 ETV 100 ETV 150 ETV 200 ETV 300 ETV 400 ETV500 ETV1.000 ETV 2.000
Distillate |/24h 600 1.200 1.800 2.400 3.600 4.800 7.200 9.600 12.000 24.000 48.000
Installed power kW 5 10 14 20 30 40 60 80 100 200 400
Absorbed power kW 4 8 12 16 24 32 48 64 80 160 320
Dimensions a x b x h (cm) 200x80x220 | 250x110x220 | 250x110x250 | 270x125x270 | 300x125x270 | 300x150x285 | 350x150x350 | 450x170x400 | 450x170x400 | 500x220x450 | 600x480x550
1200x240x550




L When saving energy is important

The EDH model is an evaporator of high energy efficiency.
The power is supplied through a heat pump that employs a particular
freon and exploits the thermal power of the fluid, evaporated during the first
stage of evaporation, to supply a second stage of evaporation. This model allows to reduce the
electric consumption of 40% than the similar single effect ETV model. The construction materials of this evaporator are
the same as those used for the ETV and ETC models.

The ETH evaporator is an evolution of the ETC model. Not only the thermal power of the liquid, sublimated during the
first stage of evaporation, is used to supply a second evaporation phase, but a third stage of evaporation has been added
to improve the energy efficiency. This model allows to reduce the energy consumption of 60% in comparison with the
single effect ETV model.
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(00| o LI O TECHNICAL DATA - ETH SERIES TRIPLE EFFECT HEAT PUMP
ondensate ondensate ondensate
pump pump pump
=" | 1 | MODEL I/h ETH1000 ETH2000 ETH2500 ETH3000  ETH 4000
p,i:m,y T _w_}w_ _W-}W_ Distillate L/24h 24.000 48.000 60.000 72.000 96.000
coolin
drait 1= mE——— YA ED——>— Installed power kW 82 164 200 245 320
Concentrate discharge pump Concentrate ZS(harge pump Concentrate dlzharge pump I Absorbed power KW 65 130 162 195 260
< “ < " Dimensions ax b x h (cm) 450X240X350 | 600X400X400 | 600X500X450 | 600X600X500 | 600X600X500

k Concentrate outlet 7 Inletproduct A Condensate outlet V j

TECHNICAL DATA - EDH SERIES - DOUBLE EFFECT HEAT PUMP

MODEL I/h EDH 300 EDH 400 EDH 500 EDH 600 EDH 800 EDH 1000 EDH 2000 EDH 2500 EDH 3000 EDH 4000

Distillate [/24h 7.200 9.600 12.000 14.400 19.200 24.000 48.000 60.000 72.000 96.000
Installed power kW 36 48 60 72 95 120 240 300 360 480
Absorbed power kW 28,5 38 47,5 57 76 95 190 237 285 380

Dimensionsa x b x h (cm) 240x280x280 | 240x320x300 | 240x350x320 | 240x400x350 | 240x500x350 | 240x500x380 | 240x900x450 | 240x900x450 | 240x1200x500 | 480x900x550

480x500x450 | 480x500x450 | 480x600x500



Highly concentrated solutions

The ETD model takes advantage of the crystal precipitation when the solute overcomes the
solubility limit.
In order to obtain these outcomes, the plant has no submerged heat exchanger, but uses jacked
exchangers to heat the fluids.
The boiling tank is horizontal and the concentrate can reach the consistency of mud.
The discharge occurs manually through the opening of the front hatchway.
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d Condensate outlet
TECHNICAL DATA - ETD SERIES dicharge.
n pump
MODEL I/h ETD 5 ETD 10 ETD 15 ETD 20 ETD 30 ETD 40 tm?g % '
Distillate |/24h 120 240 360 480 720 960 et productinlet
Installed power kW 2,5 4 5 7 9,5 12 Y Discharge valve Concentrate outlet
L >
Absorbed power kW 1,5 2,5 3,5 5 7,5 10 k J
Dimensions a x b x h (cm) 70x120x170 | 80x150x180 | 80x200x200 | 80x220x220 | 100x250x230 | 120x250x300 [ @ \
Scraper
Volume of boiling chamber 25 50 80 125 200 300 .
;pq :: :: Vacuum circuit Secnrllic:‘ary
-TT i cin:uitg
The ETR model has been developed to 4 1 (N e X
obtain highly concentrated waste and to A
treat encrusting sol.utlons. The employ- Eﬁ 0=
ment of an automatic scraper, that keeps ( Condensate  Condensate outlet
the exchange surfaces clean, allows to ‘C pump
obtain thicker concentrates than the G e
ones obtained through other evaporation Primary B r———
techniques. The concentrate can be dis- c::(':::’
charged both trough a membrane pump k ¥ Discharge valve Concentrate outlet J
and through a butterfly valve. ¢ >
TECHNICAL DATA - ETR SERIES
MODEL I/h ETR 10 ETR 20 ETR 30 ETR 40 ETR 60 ETR 80 ETR 100 ETR 125 ETR 150
Distillate /24h 240 480 720 960 1.440 2.000 2.400 3.000 3.600
Installed power kW 4 7 10 12 18 24 30 36 43
Absorbed power kW 2,5 5 7,5 10 15 20 25 32 38
Dimensions a x b x h (cm) 70x220x250 80x250x280 80x250x300 | 110x270x300 | 120x300x320 | 120x300x300 | 150x300x300 | 170x350x320 | 170x350x350
Volume of boiling chamber 70 110 140 350 560 350 380 380 450




SINGLE EFFECT L When the cost of the plant is essential

evaporators powered by hot
water or steam

The ETW model is a vacuum evaporator/concentrator with heat exchanger submerged in the treated fluid or, at customer’s request, with
an outer shell and tubes heat exchanger. Alternatively, PF 10 can install special submerged plates heat exchangers.

These vacuum evaporators/concentrators exploit during the evaporation phase the thermal power supplied by hot water or steam and for
the condensation phase the one produced by water from closed circuit dry-coolers or evaporation towers.
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Out H,0 35°C X R
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jm— 1 cooling circuit
DED
(( (( (l ((
Condensate  Condensate outlet
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Out H,0 55°C 1% PP —q
Product inlet
In H,0 70°C/Steam L —15
Concentrate outlet
=

\ Concentrate discharge pump J

TECHNICAL DATA - ETW ME SERIES
ETW250ME  ETW500ME ETW1000ME ETW1500ME ETW 2000 ME ETW 3000 ME

MODEL l/h

Distillate L/24h 6.000 12.000 24.000 36.000 48.000 72.000
Installed power kW 9 13 17 19 21 24
Absorbed power kW 8 11 14 16 18 21

Thermal power kW (kcal) 175 (150.000) 350 (300.000) 700 (600.000) | 1.050(900.000) | 1400 (1.200.000) | 2.100 (1.800.000)
Dimensions ax b x h (cm) 150X300X280 170X350X370 200X400X430 220x500x500 240x600x550 480X600X550




When saving energy is important Double or triple effect

evaporators powered with hot water
or steam with heat pump

The ETW DE model is an evaporator of high energy efficiency.

These evaporators, as the ETW ME series, exploit the thermal power produced by hot water
or steam (or diathermic oil) during the evaporation phase and the one produced by water
coming from closed circuit dry-coolers or evaporation towers during the condensation phase. \
Moreover, the thermal energy produced by the condensate during the first stage is used to ~ ‘ QutH;0 35°C
supply a second evaporation phase. “e ,:: Vacuum circuit “ ,:: Vacuum circuit “e ,:: InH,0 27°C

This model allows, consequently, to reduce more than 40% of thermal energy consumption in <
comparison with the similar single effect model. [1=) 0D
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PF10 has developed the ETW TE model, by improving the previous system .

Besides exploiting the thermal power of the condensate produced during the first evapora-
'Fion stage to supply a §§cond evaporation phase, a third evaporation stage has been added to £ :ﬁg’;“""”" :ﬁ;’;“"‘w“
improve the power efficiency of the system. o ' & 0ED VAY ED Ay 0D
This model allows to reduce more than 60% of thermal energy consumption in comparison £ Concentrate discharge pump Concentrate discharge pump | Concentrate discharge pump )|
with the similar single effect model. & v | v T
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TECHNICAL DATA - ETW DE SERIES
MODEL l/h ETW500DE ETW 1000 DE ETW 2000DE ETW 3000 DE ETW 4000 DE ETW 6000 DE

Distillate 1/24h 12.000 24.000 48.000 72.000 96.000 144.000
Installed power kW 18 23 36 42 50 58
Absorbed power kW 16 20 32 38 45 52

Thermal power kW (kcal) | 175 (150.000) | 350 (300.000) | 700 (600.000) | 1.050(900.000) | 1.400 (1.200.000) | 2.100 (1.800.000)
Dimensionsaxbxh (cm) | 240x300x300 | 350x350x350 | 480x480x450 | 600x480x500 | 600x480x550 | 600X720X600

TECHNICAL DATA - ETW TE SERIES
MODEL l/h ETW750TE ETW1500TE ETW3000TE ETW4500TE ETW6000TE ETW 9000 TE

Distillate |/24h 18.000 36.000 72.000 108.000 144.000 216.000
Installed power KW 27 38 52 57 62 72
Absorbed power kW 24 34 48 52 55 65

Thermal power kW (keal) | 175 (150.000) | 350 (300.000) | 700 (600.000) | 1.050(900.000) | 1400 (1.200.000) | 2.100 (1.800.000)
Dimensionsaxbx h (cm) | 300x450x300 | 400x400x400 | 600x600x450 | 600x600x500 | 720x600x500 | 720X600X550




Evaporators powered
by hot water or steam

Highly concentrated solutions

Among the vacuum evaporators/concentrators that exploit thermal energy powered by hot
water or steam (or diathermic oil) during the first evaporation stage,the ETR W model has been
developed to obtain more concentrated waste and to treat encrusting solutions.

The employment of an automatic scraper, that keeps the exchange surfaces of the vertical
tank clean, allows to obtain thicker concentrates than the ones got through other evaporation
systems.

The concentrate can be discharged either with a membrane pump or through a butterfly valve.

a Qe A
Out H,0 35°C <t—{ .
" Secondary
In H,0 27°C D ' cooling
] 414 circuit
4
“ \ \ ﬂl@
TECHNICAL DATA - ETR W SERIES Out H,0 55°C ! >
\
MODEL L/h ETRW50  ETRW100 ETRW200  ETRW 300 ] Rt i
Distillate |/24h (from 40 to 0°C) 1.200 2.400 4.800 7.200 In H,0 70°C/Steam D>
Installed power kW 6 8 10 12 X Product inlet
Absorbed power kW 5 7 8 10 % visch |
Thermal power kW (kcal) 35(30.000) | 70(60.000) | 140 (120.000) | 210 (180.000) " Tischarge valve Concentrate outlet |
Dimensions a x b x h (cm) 120X250X280 | 140X270X320 | 150X300X350 | 170X400X370 K




Decarbonation galvanic baths

Cristallization sulphuric pickling

Crio Crystallizers are batch working units, that use the cooling technique to reach the solubility limit, separate the processed solutes, by

obtaining solid crystals of waste.

The cooling process creates saturation on the surface of the heat exchanger and the crystals are removed through an automatic scraper.

The power used to cool the solution is supplied by a refrigeration system.

The decomposition of cyanide in alkaline, cyanic solutions based on sodium, copper,
brass and cadmium produces carbonate, that influences negatively the process of
electrodeposition. Crio crystallizers can be used for the decarbonation and removal

of impurities from electrolytes.

Crio Crystallizers are used to eliminate ferrous sulphate during the process of pick-
ling of carbon steel. As advantages, it is no more necessary to interrupt the operation

to clean the tanks and less quantities of mud are produced.

TECHNICAL DATA - CRIO SERIES

MODEL l/h CRIO 20 CRIO 30 CRIO 50 CRIO 100 CRIO 200
Distillate 1/24h (from 40 to 5°C) 480 720 1.200 2.400 4.800
Installed power kW 3 4 5 6,5 10
Absorbed power kW 2 3 4 5 8
Dimensions a x b x h (cm) 60x150x200 | 60x180x200 | 70x200x200 | 80x220x200 | 80x220x220
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DISOLEAZIONE / DISOLEATION PLANTS

ULTRAFILTRAZIONE A MEMBRANA / ULTRAFILTRATION BY MEMBRANES PLANTS
OSMOSI INVERSA / REVERSE OSMOSIS PLANTS

ASSORBIMENTO / ABSORPTION PLANTS

ASSORBIMENTO / ADSORPTION PLANTS

TRATTAMENTO ACQUE REFLUE PRIMARIE / PRIMARY WASTE WATER TREATMENT

PACKAGE & SISTEMI / PACKAGE & SYSTEMS

GRUPPI VUOTO / VACUUM UNITS

GRUPPI COMPRESSIONE / COMPRESSOR UNITS
EVAPORATORI-CONCENTRATORI'/ EVAPORATOR-CONCONCENTRATION UNITS
FILTRI A SABBIA / SAND FILTERS

FILTRI A CARBONE ATTIVO / CARBON FILTERS

FILTRI A CARTUCCIA / CARTRIDGE FILTERS

FILTRI AUTOMATICI / AUTOMATIC FILTERS

SEPARATORI A PACCHI LAMELLARI / CORRUGATE PLATE SEPARATORS

Contacts

email: info@pf10.net
Tel +39.392.8150957

MACCHINE / EQUIPMENT

« VENTILATORI ASSIALI e VENTILATORI CENTRIFUGHI
CENTRIFUGAL VENTILATORS
POMPECENTRIFUGHE / CENTRIFUGAL PUMPS

STANDARD, SPECIAL, ATEX

FOTOVOLTAICO E ENERGIE RINNOVABILI/
PHOTOVOLTAIC & RENEWABLE ENERGY
* IMPIANTI FOTOVOLTAICI / PHOTOVOLTAIC PLANTS

/ AXIAL VENTILATORS AND

SOFFIANTI A CANALI LATERALI STANDARD, SPECIALI, ATEX / SIDE CHANNEL BLOWERS,

POMPE PER VUOTO AD ANELLO LIQUIDO / LIQUID RING VACUUM PUMPS
COMPRESSORI AD ANELLO LIQUIDO / LIQUID RING COMPRESSORS

The pictures and technical data in this present catalogue are only indicative.

PF10 reserves the right of making changes without prior notice.
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