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ALMECO: The First Zero Liquid Discharge Water 
Treatment Plant in the World Installed on an 
Anodic Oxidation Line for Aluminium Coils 
 

The zero liquid discharge (ZLD) technology is already commonly chosen to purify coating waste 

water, i.e. active baths and rinsing water from the pre-treatment phase, even in sectors such as the 

aluminium one where the liquids present high concentrations of this metal in the solution and 

where both acid and alkaline pickling is often used. In the anodic oxidation field, this operation is 

even more complicated: the amount of surface treated per hour is far lower than the surface coated 

by a plant with the same production potential; on the other hand, the concentration of pollutants 

(acids, soda, and aluminium) found in active baths is up to 20 times higher. The anodising process 

removes in fact higher amounts of aluminium from surfaces, although these can vary depending on 

the required finish. 

“A medium-sized aluminium coating plant has a painting potential of 1 ton/h, equivalent to a surface 

of 300 m2/h; this material is treated with baths with a maximum concentration of 1 to 2% (i.e. 10-

20 gr/l). An anodic oxidation line with a potential of 30,000 amperes can treat about 150 m2/h, but 

the concentration of soda and acids in its baths is 20%. Water pollution in an anodising line is 

therefore 20 times greater than that of a coating line, but with a productivity equal to half, if not a 

third of the latter. On average, the anodising baths present concentrations of sulphuric acid equal 

to 200 gr/l and of aluminium equal to 15 gr/l. Indeed, the surface removal rate (e.g. the one 

necessary to produce a completely opaque anodic oxide) can reach 70 gr/m2, with the alkaline bath 

accounting for 60 gr/m2 and the acid bath accounting for 10 gr/m2. Consequently, coating processes 

allow for cleaning operations with a flow rate of 10 l /m2, whereas oxidation processes call for a 200 

l/m2 flow rate,” explains CIE general manager Franco Falcone (Fig. 1).  

CIE Srl designs and builds ZLD water treatment 

systems, specialising precisely in the aluminium 

sector. It has recently installed the first ZLD 

water treatment plant in Europe on an anodic 

oxidation line for aluminium coils at the 

premises of ALMECO (San Giuliano Milanese, 

Italy), which is also the first system of this kind 

in the world to be implemented on a coil line. 

“The fact that the alkaline bath accounts for 90% 

of the aluminium removed further complicates 

the subsequent water treatment. Whereas CIE’s 

PUR-ALL technology already enabled to achieve 

a 50% abatement with the proper chemical-

physical treatment, a much more specific and 

complex technology was needed to treat 

alkaline water and reach a zero liquid discharge 

value of 95% or more. Now, CIE owns a technology that, combined with its proven PUR-ALL system, 

allows to reach the total zero discharge goal even on a continuous flow anodic oxidation line.” 

Figure 1. CIE General Manager Franco Falcone 
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ALMECO GROUP: an ideal partner at every stage of the industrial process 

The unique expertise gained in over fifty years of activity in 

aluminium production. An international organisation with units 

specialised in the different stages of the entire industrial process. 

A widespread presence on the global market through an extensive 

commercial network, and distribution centres and services for 

strategic areas. These are the strengths that make the ALMECO 

GROUP one of the world leaders in the production of components 

and sheet materials for the lighting engineering, solar, and 

decorative industries (Fig. 2).  

 

Thanks to its in-depth knowledge of the mechanical and optical 

characteristics of aluminium and of surface treatment processes, 

as well as to constant investments in plants and equipment, 

ALMECO currently has a production capacity of over 20 thousand 

tonnes of aluminium and more than 3 million reflectors per year. 

Lighting has always been its core business, from the production 

of high reflectance anodised aluminium to the design and 

construction of reflecting optics and reflectors (Fig. 3). 

 

Once achieved a leading position, the Group has 

progressively developed more specialised skills 

that have led it to win a leading role in both the 

renewable energy market, for which it produces 

reflective and selective metal surfaces for 

concentrated solar power plants and solar flat 

plate collectors, and the decorative market. In 

order to meet the use requirements of 

aluminium in the decorative field, the Group has 

developed Bandoxaldecor™ (ref. Opening 

photo), the widest range of anodised aluminium 

on the market with 21 different finishes, 60 

colours, and 8 different thicknesses. It can be 

supplied on request with two different types of adhesive, a special treatment that makes it suitable 

for outdoor use, or a specific primer. 

ALMECO’s production organisation consists of four different units, each structured to manage the 

specialised process of aluminium manufacturing, depending on the treatment to which it is 

subjected and the application sector for which it is intended. The Italian plant in San Giuliano 

Milanese is the Group’s headquarters: in addition to the production of anodised aluminium for the 

lighting and decorative industry, it focuses on the design and production of reflectors for lighting 

fixtures. 

 

 

 

Figure 2. Solar concentrators made with 
ALMECO ultra-bright aluminium 

Figure 3. Another application of ultra-bright aluminium are 
lighting reflectors. 
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Light and colour to surfaces with the anodising treatment 

Aluminium is subjected to a continuous anodising process to improve its reflection and gloss 

characteristics and protect its surface from corrosion and deterioration. Similar to an extrusion 

anodising process, the cycle includes brightening, anodising, colouring, and fixing phases. 

Brightening is the electrochemical process in which aluminium strips are immersed in a tank 

containing a concentrated mixture of high temperature acids and they are subjected to the action 

of electric current to smooth their surface in a controlled way and improve their gloss and reflection 

properties. During anodising, through the electrochemical process of anodic oxide deposition, 

brightened aluminium is covered with a thin film perfectly adherent to metal. Accurate parameter 

adjustment ensures perfect control and consistency of the deposited oxide thickness, improving 

reflection and minimising iridescence. This transparent and very resistant layer protects the surface 

from deterioration, keeping the optical characteristics of the product unchanged over time. Thanks 

to its porosity, this layer is also particularly receptive: it can be subjected to a colouring process by 

immersion in special organic baths, thus obtaining metallic shades of great aesthetic effect. The 

anodising cycle ends with a high temperature fixing phase, during which the pores of the anodic 

oxide layer close perfectly, thus ensuring maximum compactness and corrosion resistance. 

 

“ALMECO already had two anodic oxidation lines devoted to thin 

coils, in its San Giuliano Milanese plant,” says Giovanni Castelli, 

the operations director of the ALMECO GROUP (Fig. 4).  

 

“Recently, it has installed a new line able to process aluminium 

strips up to 3 mm thick and up to 2 metres wide with a 

continuous flow. This system has been devoted to our new 

range BandoxalproTM, designed for outdoor architectural 

applications. This line is highly advanced and, above all, unique.” 

“ALMECO has always focussed on environmental awareness and 

respect for the local community,” states Giovanni Castelli. “That 

is why it has decided to further invest in eco-friendliness by 

installing this unique water treatment plant: a zero liquid 

discharge system for all its process water (rinsing liquids and 

concentrates) that eliminates any form of discharge into sewer 

and external disposal of both acid and alkaline concentrates. In 

addition to reducing its environmental impact, this system enables ALMECO not to exploit 

community resources such as the city purifier.” 

Figura 4. Giovanni Castelli, the operations 
director of the ALMECO group 
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“The installed system (Fig. 5) guarantees 

total recycling of process water as well as 

maximum flow flexibility of recycled 

water and conductivity constancy,” says 

CIE general manager Franco Falcone. 

“CIE had already supplied the Group with 

a few services and assistance on old 

systems, and it was chosen again by 

ALMECO for its expertise. We are the 

most qualified company in the 

aluminium sector, as well as the one that 

has built the highest number of ZLD 

plants in this field, which are entirely 

made by us without resorting to any 

external supplier of auxiliary units 

(demineralised water, UF, RO, or 

evaporation systems). CIE has also developed the PUR-ALL technology, ensuring the almost total 

elimination not only of metals but also of acids such as sulphates, fluorides, and phosphates in order 

to recirculate water without expensive technologies such as ultrafiltration, reverse osmosis, and 

sometimes even evaporation,” states Falcone.  

ALMECO’s line operates with a continuous flow and with frequent speed changes. Therefore, the 

water treatment system must be as flexible as the production line, particularly as regards rinses. 

Indeed, although this is a ZLD system, a variation of even 10 times the flow rate of the rinses is 

ensured, while guaranteeing the same quality level and without affecting the ZLD process. 

 

A unique water treatment plant in the world 

“We have developed this water 

treatment process for a continuous flow 

anodic oxidation line by implementing a 

technology that exploits special multi-

exchange resins to recycle rinsing water 

(Fig. 6) and a chemical-physical 

purification phase for concentrates that 

uses the PUR-ALL® ZERO ZERO 

technology. This guarantees total 

elimination of pollutants and 

minimisation of the resulting liquid, 

which is sent to a special evaporator 

(Fig. 7) with half the energy 

consumption,” says Franco Falcone 

from CIE. “The plant allows to renew the rinsing liquids with a very high flow rate, ensuring 

maximum water quality and a conductivity value of less than 100 microsiemens. The water leaving 

the chemical-physical unit is conveyed into an evaporator: the distillate generated by evaporation 

Figure 5. A bird's eye view of the ZLD water treatment system installed by CIE to 
guarantee total recycling of process water 

Figure 6. The multi-exchange resin plant that treats all the rinsing water 

from the new oxidation line. 
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is recovered and used as rinsing liquid, whereas the residue (less than 2%), exclusively made of 

neutral sodium salts, is disposed of by an external company.” 

“This is an innovative system because it is the first example of total zero liquid discharge on an 

anodic oxidation line. CIE already had plenty of experience in the installation of plants ensuring a 

50% water recovery rate (e.g. the one installed by TALEX in Abu Dhabi1) and featuring our PUR-ALL 

technology (based on a chemical system exclusively owned by our subsidiary MST Chemicals). In 

ALMECO’s plant, PUR-ALL was used, but it is not the only technology implemented: it only deals with 

the purification of acid water. For alkaline water, we have added a complementary technology 

whose effectiveness is such as to guarantee total recycling of all process waters, thus eliminating 

any form of discharge or disposal,” explains Falcone. 

“The plant we have installed for ALMECO is 

exceptional: we recycle 100% of rinsing water, 

an outstanding result considering that the 

quality of coils and therefore of the treatment 

water must be very high. It is very difficult to 

deposit anodic oxide and brighten aluminium 

coils with such a high aesthetic homogeneity, 

and ALMECO’s qualitative requirements for 

rinses were very strict. With our technology, 

we have allowed the company to achieve 

excellent treatment results without the need 

for any environmental authorization in terms 

of water. We are now finishing the 

commissioning phase and the company has 

already expressed satisfaction with its choice.” 

“Since the tanks of a continuous anodic 

oxidation line are very large, about 25-30 m3, 

ALMECO should have discharged at least 20 m3/h of liquid: with our plant, they do not discharge 

anything,” states Franco Falcone. “The main advantages are a reduction of at least 18-19 m3/h in 

water consumption, significant management and operational cost savings, and an ethical and 

environmental return in line with the company’s philosophy.” 

 

ALMECO: A green company 

Commitment to the environment is a fundamental value of the ALMECO GROUP business 

philosophy. Respect for current standards and continuous improvement of production processes 

enable the Group to operate in total harmony with the environment. Since the 1960s, the ALMECO 

GROUP has in fact initiated the search for “green” technologies and it has invested in water 

purification as well as fume extraction and abatement to minimise environmental impact, both 

inside and outside its various production buildings, where sensitive parameters and emissions are 

constantly monitored. Now, thanks to the cutting-edge water treatment system designed by CIE, 

the ALMECO GROUP is among the first and few companies in the world to boast a total zero liquid 

discharge plant on an anodic oxidation line. 

                                                           
 

Figure 7. The evaporator for the resulting liquid of the chemical-
physical treatment for final distillation. 


