Manufactured in Germany

Introduction of Process
Watch Water® has developed the most
effective process far better than all available
techniques to attain the most efficient
degradation of dyes. Dyes are used in various
industries as coloring agents. The discharge of
the dyes, specifically synthetic dyes in
wastewater represent a serious environmental
problem and cause public health concerns. Dyes
consist of many toxic materials and can cause
some serious harmful impacts on the
environment. Tons of dyes are discharged daily
into the environment as aquatic waste. The
wastewater from these industries contains
very high levels of Biochemical Oxygen Demand
(BOD) and Chemical Oxygen Demand (COD).
Even the presence of a small quantity of these
compounds (less than 1mg) in water has
adverse effects.

Process & System
DyeOxy® and DyeSorb® is a two-step process for the removal of all types
of dyes including many other pollutants from water or wastewater. Using
this technology. See Figure 1.
Figure 1

ONE PLUS TWO

Now the entire world has
very strict regulations on
the release of wastewater
from textile industries
without proper processing
to remove the excessive
concentration of color,
BOD, and COD. Even the
presence
of
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quantity
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has
adverse effects. Now the
entire world has very
strict regulations on the
release of wastewater
from textile industries
without proper processing
to remove the excessive
concentration of color,
BOD, and COD.
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There is a wide range of devices and methods
for cleaning wastewater contaminated with
dyes. All these technologies are based on very
expensive,










Reactors
Clarifiers
Separators
Many chambers
Dosing equipment’s
Filtration systems
Ion exchange
Membranes
Aluminum or Polymers based flocculants

And none of these technologies are
successful. Nevertheless, traditional chemical
oxidation treatments are based on the use of
chlorine or ozone as oxidants, with the main
disadvantage being the generation of byproducts, such as trihalomethanes, haloacetic
acids,
or
bromates.
Flocculation,
Sedimentation, Filtration, Ion exchange, and
membrane technologies create more waste
and concentrate and are useless.

The highest synergistic effect occurs when both
oxidizers and Titansorb are coupled:
Titansorb-P decomposes oxidizer molecules,
increasing the radical generation rate, and the
photolysis of oxidizer can enhance the reactivity
of Titansorb-P and inhibit the recombination of
Electron – Hole – Pair
through trapping dyes and pollutants.
The removal rate of dyes by increasing the dose
of Oxy (Oxidant). After 120 minutes 95% of
dyes are removed at a pH of 7. 10 grams of
DyeOxy® per cubic meter (m3) is recommended.
This pH fact is important to note, because the
possibility of treating any wastewater at a
natural pH means a reduction in operating costs
as a consequence of previous acidification or
basification, and later neutralization before
discharge or waste reuse. This is a clear reason
to use AOP’s then is not pH-dependent like the
Fenton reaction.
Textile wastewater

Conventional Treatment

Degradation
There is a wide range of AOP technologies,
the most used is related to Fenton’s reagent
with the combination of dissolved Iron with
hydrogen peroxide (Fe2+ + H2O2) to highly
generate oxidant free radicals mainly hydroxyl
radicals.
DyeOxy® is an incredibly unique invention of
Watch Water® which is based on Sulfate –
Radicals – Based Advanced Oxidation
process (SR-AOPs) having a very special
feature the generation of not only sulfate
radicals, but also hydroxyl radicals. Two in one
process (SR-AOPs and HR-AOPs). The name
of this technology is called the Photo-Fenton
process using Titansorb powder as a catalyst
instead of an Iron-based Catalyst. This
activation process is required because of the
highest oxidation potential. Titansorb-P is
the most active semiconductor Photocatalyst
for waste and wastewater applications. Known
as activation of oxidizers by Titansorb-P.

In the DyeOxy® mechanism, the oxidant free
species generates Sulfate and Hydroxyl
radicals.
A. Attack the pollutants (Dyes)
B. Complete Degradation
C. According to equations

SO4•– + HO• + Dyes + Organic Pollutants
Organics By-products + CO2 + H2O + SO42-

However, the use of higher dosing also provides
high removal efficiencies.
•
•
•

Minimum dosing = 10 gram/m3 of wastewater
Maximum dosing = 50 gram/m3 of wastewater
Storage Tank flowrate x 3 times

Example: 10 m3/hour system needs 30 m3 of the
storage tank as shown in Figure 1.
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A cationic Metal-Organic Framework (MOF)
DyeSorb®/Zincox with only one-dimensional
Macropores is one of very unique Adsorber
manufactured by Watch Water® Germany
prepared from Zinc ions, Potassium and
Carboxyl ligands. DyeSorb®/Zincox display
excellent water stability for about 5 years.
Exhibiting
its
potential
application
for
adsorption and separation of Dyes. Cationic
and Anion dyes with similar sizes. Cationic dyes
are adsorbed (I) and then Anionic dyes (II)
because of the negatively charged zeta
potential of the DyeSorb®/Zincox surface,
implying its selective adsorption.
The cationic dye Methylene Blue (MB) as
shown in Figure on the right, it’s maximum
loaded amount of MOF toward MB reaches 60
mg/g, and about 99% of loaded dyes can be
released from DyeSorb® in Oxydes solution for
2 hours. This shows the highest adsorptive
property and possibility as a reusable adsorber,
only one of its kind in wastewater treatment of
many industries such as plastic, dyestuff,
textile, paper, leather, printing, and so many
more industries. DyeSorb®/Zincox (MOFs)
synthesized from metal centers and organic
liquids
are
fascinating
Porous
Adsorber/Deadsorber
with
outstanding
characteristics such as large surface area,
tunable velocity.
can
be
used
as
an
DyeSorb®/Zincox
outstanding adsorbent not only for Dyes but
also for Organics and Colour in water, drinking
water, surface water, and water reuse.
DyeSorb®/Zincox can be regenerated and
reusable absorbent. Watch Water® knows the
great potential and advantages of its highly
Porous Metal Frameworks as ultra-stable
adsorption material for the removal of
A. Organic
B. Organic Dyes
C. Cationic Dyes
D. Anionic Dyes

Dyesorb/Zincox Proprietary
(MOF)
Watch Water® proprietary designed Metal-

I. Cationic Dyes

Dyesorb

M
O
F
(Metal Organic Framework)

II. Anionic Dyes
Organic Framework (MOF) is used in the water
treatment adsorption process as premier
adsorber for use in portable, industrial and
wastewater systems. MOFs adsorbers are
generally recognized as safe by the Federal Drug
Administrator (FDA).

What are Watch Water® Blended
(MOF’s) and what are they used for?
The structure of MOFs consists of metal
centers and organic linkers to form an infinite
network and structure with great flexibility in

pore size, pore shape, functionality, thermal
stability and huge surface area.

MOFs are the best adsorbents and made by the
best materials for a future application in the field
of toxic pollutant removal from water and
wastewater through adsorption using its high
porosity. Watch Water® MOFs are one of the
hottest topics in water treatment today.
Application of MOF
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Properties of DYEOXY®

Properties of DYESORB®

Physical Properties

Physical Properties

Type

Advanced Oxidation

Type

MOF’s Adsorber

Physical Form

Crystalline (Triclinic)

Physical Form

Solid Granules

Color

White Crystalline Powder

Color

Black

Bulk Density

ca. 980 – 1020 kg/m3

Particle size

0.5 – 2.0 mm

Odor

None

Bulk Density

ca. 620 – 680 kg/m3

Dosing

Min
Max

10 g/m3
50 g/m3

Specifications

Methylene Blue (MB)

Carbon content

min 34%

Zinc content

min 66%

Moisture content

Max: 5 %

Adsorption Capacity

60 mg/g

Specific surface area

3000 m2/g

Operating Parameters

Before

After

Methylene Orange (MO)

Before

Flow Direction

Down Flow

Freeboard

40%

pH
Regeneration

Yes

Minimal Bed Depth

US
SI

Optimal Bed Depth

US
SI

47 inch
120 cm

Service Velocity

US
SI

6 – 12 gpm/ft2
15 – 30 m/h

Backwash Velocity

US
SI

10 – 12 gpm/ft2
25 – 30 m/h

After

31.5 inch
80 cm

Disclaimer: The information and recommendation in this publication are true and based on data we believe to be reliable. They are offered in
good faith but do not imply any warranty, liability or performance guarantee. Specifications are subject to change without notice. Watch
Water® will not be liable under any circumstance for consequential or incidental damages, including but not limited to, lost profits resulting
from the use of our products.

Watch Water® GmbH
Fahrlachstraße 14
68165 Mannheim, Germany
Tel. +49 621 87951-0
Fax +49 621 87951-99
info@watchwater.de
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