Water Treatment Services

POTABLE WATER




The Key to Making Water Potable

Potable Water

To make water potable, a large number of pollutants may need to
be removed. The compounds of concern range from micropollutants
like pesticides, detergents and chlorinated solvents to suspended
solids and residual oxidants such as ozone. NORIT® Activated Carbon
plays a vital role in the removal of all kinds of organics from potable
water. Activated carbon, in fact, is the key to making water clean and
safe enough to drink. Around the world, in hundreds of cities and
companies, our products are used by water professionals.

Activated Carbon
Activated carbon is a porous material consisting mainly of elementary carbon modified to have a large internal surface area: typically
500 up to 1500 m2/g. Activated carbon is available in two forms:

e Powdered Activated Carbon (PAC): particle size 1-150 um
e  Granular Activated Carbon (GAC): particle size 0.5-4 mm

How Activated Carbon Works

Due to its large surface area and specific surface chemistry, activated carbon can adsorb large quantities of organic pollutants from
water. The compounds are adsorbed into the internal pores. A general rule of thumb to determine the adsorbability is the more
hydrophobic (or less soluble in water), the more adsorbable the compound.

PAC and GAC: What ‘s the Difference?

PAC stands for Powdered Activated Carbon, and GAC means Granular Activated Carbon. The application of PAC versus GAC differs
greatly, both having their own merits in the water treatment process. Around the world NORIT® has references for PAC and GAC
applications. For key features of both technologies see the table.

Issue PAC GAC

Taste & odor

Organic micropollutants
Taste & odor Overall organics (DOC etc.)
Organic micropollutants Biodegradables (BDOC, AOC)
Suspended solids

Residual oxidants

Scope of compounds removed

. . Seasonal or incidental water quality Continuous need for activated carbon

Typical application

problems treatment
Achievable residual concentration of

Low Low/very low
target compounds

L Coagulation/flocculation Filtration Dedicated adsorbers

Treatment stage of application . .

(occasionally) Converted sandfilters
Regeneration None (used on one-time only basis) Thermal reactivation

Filter vessels

SRS e Y Reslgelacilities GAC transport/handling facilities




GAC: State-of-the-Art Technology

GAC filtration is currently the state-of- the-art technology in many water treatment plants. NORIT® products are often applied as one
of the final treatment steps (polishing), either stand-alone or after ozonization. Due to (partial) oxidation of organic matter by ozone,
bio-activity in the GAC filter is enhanced, usually resulting in an increased filter service time.

Treatment Objectives

The major treatment objective for GAC is the removal of dissolved
organics, of both low and high molecular weight: taste and odor
causing compounds, overall organics (DOC, TOC, KMnQOa number,
UV-abs.), biodegradable organics (AOC, BDOC), pesticides, PFAS,
micropollutants, detergents, etc. Additionally, GAC removes
suspended solids and residual oxidants (such as ozone).

Filter Types

Around the world you will find GAC filters using NORIT
products. Gravity filters are common, but pressure filters
are growing in use. Both dedicated adsorbers and existing
(mechanical and/or biological) filters are used:

e Dedicated adsorbers: Filters specifically designed for GAC,
with empty-bed contact time (EBCT) of 10-20 min.

e Converted existing filters: Rapid sandfilters: conversion
to GAC or GAC/sand multi-layer results in relatively short
EBCT (< 10 min.) Slow sandfilters: GAC put on top or
between sand layers (the ‘GAC Sandwich’), results in
relatively high EBCT (> 30 min.)

Purity Requirements

NORIT products meet the most stringent requirements
concerning purity and leaching behavior. Moreover they
comply with the requirements of the US Food Chemicals Codex
and the EN 12915 (EU) requirements for leachable metals,

PAH and cyanide. Additionally, a number of grades have been
certified by NSF (USA) and/or KIWA (NL). Details are available
on request.

GAC Packaging, Handling, and Commissioning

NORIT products are supplied in bags, bulk bags containing 1 or 2
m?3 or in bulk tank cars containing up to 50 m3. For handling and

commissioning of our products, Technical Bulletins are available.

Application support
Many water treatment plants rely on support from our
application specialists and laboratories for:

. GAC performance/cost optimizations
e  GAC handling and GAC filter commissioning
e Analysis of GAC samples

GAC: Reactivation Services

GAC reactivation - A Sound Solution

When GAC is exhausted, regeneration is generally the best
option compared to disposal, from both economical and
environmental points of view. Thermal reactivation is state-
of-the-art regeneration technology. During heat treatment,
adsorbed organics are cracked and gasified using steam. The
original pore structure is almost completely restored.

NORIT® provides reactivation services at facilities our facility
in Pryor, OK. Reactivated carbon is sold into the industrial
wastewater treatment market in North America.




PAC: Low Investment Costs

PAC is widely used in potable water treatment for removal of
taste, odor, and organic micropollutants, such as pesticides.
The major strengths of PAC are:

e  Flexibility: as the dosage and type are adapted to the actual
need (e.g. during emergencies)

e Low investment costs: because PAC separation occurs in
existing solid separation steps

e High efficiency for specific compounds

¢ Cost effectiveness

Treatment objectives and PAC properties

The chemical nature of the target compounds differs greatly.
Each of the various compounds requires a dedicated pore
structure to provide optimal adsorption. The NORIT® product
range is designed to provide a superior match of water
treatment requirements and PAC properties (pore structure,
particle size, purity).

Purity requirements

NORIT products meet stringent purity requirements for activated
carbon for potable water treatment. Potable water grades
comply with the US Food Chemicals Codex and the EN 12903
(EU) requirements for metals, PAH and cyanide. Additionally, a
number of grades have been certified by NSF (USA) and/or KIWA
(NL). Details are available on request.

AC packaging, handling and dosing

NORIT products are supplied in paper bags, bulk bags or in bulk
tank cars. If PAC is dosed manually, e.g. in the event of small
scale operations, modified PAC products are available:

e Water dispersible PAC granules: 3 mm diameter pellets
which disperse on contact with water

e Wetted PAC: At typically 50 mass percent moisture level, the
PAC behaves dust-free

PAC performance assessment

The water to be treated, process conditions, and treatment
targets determine the optimal PAC grade and dosage level. Lab
scale batch trials with the actual water to be treated usually give
a good indication of full scale PAC performance. This yields the
major performance criterion: the dosage required to achieve the
target residual concentration of impurities.

NORIT application specialists are available to share their
extensive experience in the field of potable water treatment.

PAC SEPARATION TECHNOLOGIES

Floc separation

In its conventional application, PAC is dosed
ahead of, or into, the coagulation/flocculation
stage. The PAC is incorporated in the flocs,
thus being separated simultaneously with

the flocs. Net contact time in the floc system
amounts to 0.5 — 2 h or longer, depending on
the separation system.

Ultrafiltration (UF)

In this process, PAC is dosed upstream of

the UF system - the PAC being separated

from the water by UF membranes. Between
successive backwashings, the PAC level in the
system gradually increases in case of crossflow
filtration. PAC residence timeisupto 1 h,
depending on the time interval between

two backwashings.

Rapid sand filters (RSFs)

PAC is dosed ahead of the RSF and is
separated during the filtration process,
possibly with the aid of a flocculant. The net
contact time can be considered from two
different points of view:

e Hydraulics: The residence time between
PAC dosing and filtration (typically < 1 h)

e Filtration: The total PAC residence time
in the filter, that is, the average time
between successive backwashing cycles
(typically > 1 d)



NORIT® Activated Carbon Purification for Living

Building on our greater than 100-year history of innovation
in manufacturing and product development, NORIT Activated
Carbon is the world’s most experienced and one of the largest
producers of activated carbon.

Our products are used to remove pollutants, contaminants
and/or other impurities from water, air, food and beverages,
pharmaceutical products and other liquids and gases in an
efficient and cost-effective manner.

In addition to our unparalleled product portfolio, we offer

a full range of activated carbon services including rental
systems, carbon reactivation, bulk delivery and change-

out, some types of carbon evaluation, as well as technical
service and support to help our customers meet their specific
purification needs.

Helping our
customers meet
their specific
purification
needs

We provide our customers with a worldwide network of sales
and service support. In fact, we manufacture activated carbon
and reactivate carbon in multiple plants around the world. So
whether you have one operation or many facilities around the
globe, we have you covered.



NORIT

ACTIVATED CA

.

Our sales, technical service and customer service teams are well prepared to serve
customers around the world.
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Notice and Disclaimer. The data and conclusions contained herein are based on work believed to be reliable, however, Norit cannot and does not guarantee that simi-
lar results and/or conclusions will be obtained by others. This information is provided as a convenience and for informational purposes only. No guarantee or warranty
as to this information, or any product to which it relates, is given or implied. This information may contain inaccuracies, errors, or omissions and NORIT DISCLAIMS ALL
WARRANTIES EXPRESS OR IMPLIED, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AS TO (i) SUCH INFORMATION, (ii) ANY PRODUCT OR (iii)

INTELLECTUAL PROPERTY INFRINGEMENT. In no event is Norit responsible for, and Norit does not accept and hereby disclaims liability for, any damages whatsoever in
connection with the use of or reliance on this information or any product to which it relates.

NORIT® is a registered trademark of Norit B.V. and its affiliates.
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