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« Sources of potable water production
« Process of potable water treatment

« Deironing/Demanganization

« Heavy metal removal
Arsenic removal

« Membrane process
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About PWT Wasser- und Abwassertechnik GmbH

Headquarter: Zwingenberg (near Frankfurt a.

Main), Germany
Staff: approx. 310 employees worldwide

Presence in 10 countries
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Milestones - Reliable Partnerships since 50 years

1998

Fusion of water activities

of the Preussag Group in
1989 Preussag Wassgertechpr)mik 2004
Takeover of Salzgitter GmbH Joining forces with
AG by Preussag AG Amiwater, a company of
the Amiantit Group
([ ] ([ (]
® ®

1990 2001

Foundation of Preussag Noell Name change to PWT

Wassertechnik GmbH Wasser- und

Abwassertechnik GmbH
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Presence in 10 Countries

Yeme

Germany  SaudiArabia Turkey Turkmenistan lIraqg Azerbaijan

Romania - Morocco Albania
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Our Success

« QOver 50 years experience as EPC contractor in Water Technology

« More than 1 000 EPC contracts executed:
« Drinking Water Treatment Plants with capacities up to 320,000 m3/d
- Waste Water Treatment Plants with capacities up to 725,000 m3/d

« Desalination Plants with capacities up to 100,000 m3/d

« More than 25 on-going O&M Contracts in Drinking Water, Waste Water and

L WJ-Lu

; = 1
e ﬁml-l-u::ﬂ: il .
) S | ) o e

e L

AMIANTIT WATER MANAGEMENT




SAMIANTIT

PWT

Sources of potable water production

Sources of potable water production (Germany)

Gourndwater well 74%
Surface water 14%
Bank filtrates 6%
Seawater

Quality requirements

Regulation for potable water,
WHO

Heavy metals, organic,
mikroorganisms
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Limit values(Germany)

Fe 0,2 mg/I
Mn 0,05 mg/I
As, Pb 0,01 mg/|

Cd, Hg 0,005/0,001 mg/|
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Process steps of potable water treatment
Removal of eg.
Filtration
: e Turbididty
Mechanical .
treatment Sieving « colloidal particles
Rake
Oxidation
* Iron/Mangan
Chemical/ | Deionisation * Heavy metals
Physical * Toxins
treatment Adsorption * Microorganisms
Desinfection
Ultrafiltration _ _ _
Membrane- * Microorganisms/Viruses
process Reverse osmosis * lons (desalination)
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Potable water treatment : Deironing / Demanganization

Deironing

4Fe*{,,  + 8HCO3 + 2H,0 + 0, - 4Fe(OH)3(5) | +8C0,
» Oxidation of iron(ll) to iron (lI1)
* iron(lll) precipitates as a solid and can be removal
* Use of various oxidizing agents (Air, O,, H,0,, O;)

* Removal by filtration

 (Catalytic oxidation on metal oxide surfaces (MnO,)

1. 2MnO, + 4FezJan) + 8HCO3 + 2H,0 — 2MnO + 4Fe(OH)3(5) | +8C02
2. MnO + 0,50, - MnO,

e Microbial oxidation by special microogranisms
* eg. Gallionella and Pseudomonas Manganoxidans
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Potable water treatment : Deironing / Demanganization

Demanganization

Mnfl, + 20H™ + 0,50, -» MnOy + H,0
* Use of various oxidation agents (air, 0,, H,0,, 03, MnO, )
* Differents from dirioning:

* More difficult and slower oxidation (depending on iron content, pH-Wert etc.)

* Longer contact time
 pH>8necessary ( use of cold stone, marble, dolomite)

* Catalytic oxidation on metal oxide surfaces (MnO,)

Mn%;q) + MnO, + 0, » [Mn®** x Mn0,] - Z2Mn0zs)

* Microbial oxidation by special microogranisms
 eg. Gallionella and Pseudomonas Manganoxidans
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Potable water treatment : Deironing / Demanganization

Flocculation filtration

Depending on raw water quality, volume flow, filtration material

 slowfilter: - lower filter velocity (<0,5 %)

- longer run times
- no backwash possible
- open filters with high space requirement

* rapidfilter: - high filter velocity(<30 %)

- open or closed filters

- backwash possible

- shorter run times

- combination of different filter materials

AMIANTIT WATER MANAGEMENT




SAMIANTIT

Potable water treatment : Deironing / Demanganization

Plant construction / potable water treatment

Potable water treatment plant Potable water treatment plant
HALLE-BEESEN, Deutschland AL SAMAWA, Irak
60.000 m3/d 220.000 m3/d
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potable water treatment / heavy metal removal

« Cations eg. Ni(ll), Zn(ll), Cu(ll), Cd(I1), Hg(ll), Pb(l)
* Origin of heavy metals due to geological or industrial reasons

* Low concentrations of heavy metals are usually observed in potable water
treatment

Technical procedures of heavy metal removal
* Precipitaion / flocculation

* Adsorption (Fe-Oxide granulate)

* Membrane process

* Use of special cation exchangers
 advantage: cation exchangers are regenerable — longer resin lifetime
e disadvantage: competitive reactions of other — pretreatment could be necessary
regenerates have to be processed
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Potable water treatment / Arsenic removal

Arsenic
* Origin of arsenic due to geological or industrial reasons

e Occurs in raw water as Arsenite (AsO%~) Arsenate (4s0;7)

* Arsenate is much better removable — preoxidation with eg. H,0,
* Lower toxicity
* Lower sulubility product
* Better absorbability

Technical process of arsenic removal

* Precipitation/flocculation through absorption in iron hydroxide coagulates
e Adsorption on iron hydroxide granulate surface (FeOOH),
* Use of closed rapidfilters for high volume flows

* Use of anionic exchanger only to a limited extent
* Low selectivity / capacity
* Competitive reaction by phosphate and sulfate
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Potable water treatment

* Because of high volume flows and high use of chemicals, process of precipitation
and flocculation can only be use to a limited extent

* Fixed bed adsorption processes are often method of choice

Eg.. water treatment plant Klingenberg
(Process flow diagram)
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Potable water treatment : Membrane process

Nanofiltration / reverse osmosis

e Pressure-driven separation of the ingredients according to malecular size and
charge

» Partial or full desalination possible

* Water composition is changed

* High energy consumption/ high pressures (10 — 200 bar)
* Treatment of the concentrates neccessary

 Method of choice by desalination of sea water

SWRO Entsalzungsanlage
EKEREM, Turkmenistan
5.000 m3/d
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Contact

PWT Wasser- und Abwassertechnik GmbH

Platanenallee 55
64673 Zwingenberg / Germany
Phone: + 49 6251 980 0
Telefax: + 49 6251 980 498
E-Mail: info@pwt.de

Internet: www.pwt.de/en

., Water is our Profession”

AMIANTIT WATER MANAGEMENT




