
FROM THE WELL TO THE BOTTLE
The latest processing technology for the highest water quality

The human body consists of 70 % water - making water the 
primary component of our bodies. Water  has many vital func-
tions, such as supporting purification and transport of mineral 
substances and trace elements. It removes waste products and 
regulates body temperature. Besides oxygen, water is the most 
important element in our bodies. 

However, using water right from the tap without boiling is not 
a good idea everywhere in the world. Chlorine and other dis-
infectants must be added to conserve the water, or it should 
be boiled for health and taste reasons before consumption to 
prevent contamination from unhygienic pipe installation and a 
tap water temperature often or permanently over 25°C. That 
is  why, in many countries, most of the drinking water people 
need is consumed from bottles. Bottled water has a good taste 
and guaranteed sterility, certainly offering better quality than 
tap water. Total consumption of bottled drinking water is in-
creasing steadily each year.

CUSTOMISED TREATMENT PLANT

A major of bottled water producer planned and constructed a 
new production facility in Southeast Asia to meet this increas-

ing need. ATN was commissioned to plan and deliver the wa-
ter treatment plant for table water and soda water. The order 
included conception, design, engineering, pipework planning, 
delivery of single components, prefabricated components and 
a switchboard with plant control made in  Germany, plant as-
sembly as well as start-up of the entire water treatment. As-
sembly and pipework were handled jointly on site with a local 
business partner. 

The major task in planning the complete plant was to adhere 
to the customer’s strict´quality guidelines for table water and 
soda water in relation to mineralization and naturalness. The 
customer also prohibited using chemicals such as chlorine 
or chlorine dioxide to disinfect the drinking water. Addition-
ally the authorities issued requirements regarding permitted 
waste water quantities and mineral loads to be drained. Fur-
thermore, the customer put particular emphasis on low inher-
ent water consumption throughout the entire plant, although 
the plant needed to provide appropriately treated water for 
the production site, a bottle-washer, a hot water station and a 
steam boiler. The fully-automated plant has a total capacity of 
210 m³/h for producing product water and service water. The 
raw water to be treated has an average temperature of 28°C 
and comes from several deep wells located on the premises. 
A mixture from all wells is stored in a raw water tank before 
treatment.



DEFERRIZATION AND DEMANGANISATION

The well water passes through three multilayer filters in the first 
process step to remove dissolved iron and manganese. Because 
the customer felt low content in a range below the detection 
limit was important, the filters were equipped with special filter 
materials guaranteeing effective retention of iron and manga-
nese. Sterile air is added to the water through the filter inlet for 
pre-oxidation of the iron. Each multi-layer filter is back-washed 
with a special combination of air and filtrate to remove the de-
posited iron- and manganese oxide. This kind of back-washing 
has proved to be highly effective with the filter materials used 
and has led to longer service lives for each filter. No start-up 
step is necessary after back-washing, leading to reduced waste 
water  drained by the multi-layer filters. Back-washing of each 
single filter is handled automatically by measured operational 
values or by parameters specified by the operato. Before fur-
ther treatment in subsequent process steps, filtrate from the 
multilayer filters is stored in two storage tanks. 
All production facility buildings are fed with service water from 
these buffer tanks. However, before being delivered to the con-
sumer it runs through a UV disinfection plant. Passing through 
the plant once kills any possible microorganisms in the water 
with UVC-light, and without any negative effects on smell and 
flavour or any harmful by-products in the water. A partial flow 
is always fed back to the buffer tanks via this disinfection plant 
in order to protect the contents against microbiological con-
tamination. 
HEPA air filters are used to ventilate all storage and buffer tanks 
is done in order to suppress microbial contamination. The bot-
tle washer is also supplied with water from the buffer tanks, 
although water hardness is reduced to the requested residual 
hardness by a sensor-controlled dual softening system right at 

the washer inlet. The water released from this softening sys-
tem also passes through UV disinfection and supplies a cooling 
tower for the compressor station and for air conditioning units.

ADJUSTMENT OF CARBONATE HARDNESS

The carbonate hardness of the raw water is above the narrow 
drinking water quality range required by  the customer. There-
fore, a partial flow of the drinking water to be bottled is treated 
with reverse osmosis in the subsequent treatment step, while 
the main flow is fed through ultra-filtration. The sterile mixture 
of permeate from reverse osmosis and filtrate from ultra-filtra-
tion is stored in a mixed water buffer tank. The hot water sta-
tion and steam generator are also fed with a partial flow ofre-
verse osmosis permeate from a smaller buffer tank. The control 
concept to adjust carbonate hardness in mixed water requires 
a specified conductivity for the filtrate quantity from ultra-fil-
tration, and the carbonate hardness in the mixed water is also 
controlled by  an m-value measurement. 
of the set point for conductivity regulation is adjusted automat-
ically, if necessary, based on the measurement result. The min-
eralisation and silicate content of the raw water are subject to 
fluctuation. This must be taken into consideration for smooth 
operation of the reverse osmosis plant. Water quality can be ad-
justed by regulating both permeate quantity and permeate and 
concentrate ratio. Thanks to water pretreatment by multi-layer 
filters, the chemical concentration can be reduced in cleaning 
solutions for ultra-filtration can be reduced, and intermediate 
flushing intervals can be extended.



CONCLUSION

The drinking water treatment plant concept described above 
fulfils the customer’s requirements with regard to water qual-
ity, waste water quantity, TDS load (totally dissolved solids), 
yield, and operating costs. Using multi-layer filters for an effec-
tive deferrisation and demanganisation, an ultra-filtration plant 
und UV-disinfection plants for germ separation or germ elim-
ination, and using no chemicals maintains the natural quality 
und purity of bottled drinking water. Process components as 
reverse osmosis and softening are only used to provide the 
desired mineralisation and water characteristics. This kind 
of drinking water treatment can be used as an alternative to 
complete demineralisation by adding salts. Adding subsequent 
chemical-free disinfection steps allows for use of minimal 
ozone as protection against contamination during transpor-
tation. The water analysis is ultimately used to decide which 
technological process steps are used.

REDUCTION OF TOTAL HARDNESS

The total hardness of the mixed water is above the values re-
quired by the plant operator for both table water and soda 
water. Because of this, the mixed water is fed via a sensor-con-
trolled triple-softening plant with blending device and up-
stream UV disinfection plant in order to exchange the hard-
eners manganese and calcium in the water for sodium and 
adjust the required residual hardness in both waters. Hard-
ness sensors used to monitor each resin tank reliably detect 
when the resin capacity is exhausted and automatically switch 
to the next regenerated resin tank before unsoftened water 
is released. Regeneration of food-compatible water softening 
resin is carried out in countercurrent using liquid brine with 
a concentration of 25 % by weight. Countercurrent regenera-
tion allow both brine and water  consumption, and thus waste 
water, to bereduced. The purpose of the UV unit upstream of 
the triple-softening plant is to protect the water softening resin 
from germs. A partial flow is continuously circulated via this 
UV plant and the mixed-water storage tank to avoid bacterial 
contamination in the tank as well.

DISINFECTION AND CONSERVATION

The flows separated after individual blending for table water 
and soda water are each deposited  into small buffer tanks 
from which two bottle fillers for table water and one filler for 
soda water are fed.
The supply units for the two table water fillers and the soda 
water filler are equipped with a UV plant to ensure the sterility 
of the bottle water. Each supply unit also offers transport ozo-
nation to the table water filler. 
The customer requested specific consideration of the bromate 

problem in relation to ozoning as well. In drinking water, ozone 
can oxidise existing bromide into bromate. Bromate is a can-
cer-causing agent and must not exceed a limit of 10 μg/l in 
drinking water. As bacteria and viruses are separated in the 
water treatment process steps using reverse osmosis and ul-
tra-filtration, as well as using multiple UV-disinfection, table 
water is only treated with low-level-inline-ozoning to keep it 
germ-free in the bottle.


