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Heavy metal removal from wastewater and LANXESS
groundwater streams by ion exchange resin e e Gty

= Wastewater normally contains a lot of ions of which only Q UAL I TY RE CYC L E s =
==

a few are hazardous and need to be removed

——o\\

= Selective ion exchange resins are able to remove only
target substances even under challenging conditions
such as high acidic pH, a high TDS background, and in
the presence of complexing agents

= Even the separation of certain of those metals is possible

= By applying a smart setup concentrations of the eluate
can be achieved that allow the economical recycling of W\
the metal, for example Cu?* e R

= High selectivity for heavy metals: e.g., Ni¢*, Cu?*, Co?*,
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Functional groups on ion exchange resins

A strong portfolio of solutions for critical waste water challenges
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Solvent impregnated resins Selective Chelating Resins Anion Exchange Resins
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D2EHPA impregnated
Lewatit® VP OC 1026

Cyanex 272 impregnated
Lewatit® TP 272
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Iminodiacetic acid (IDA)
e.g. Lewatit® MonoPlus TP 207

Aminomethylphosphonic acid (AMPA)
Lewatit® MonoPlus TP 260
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Bispicolylamine (BiPicA)
e.g. Lewatit® MonoPlusTP 220
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Thiourea
Lewatit® MonoPlus TP 214
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Tri-n-butylammonium
Lewatit® TP 106
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Complex amine

Lewatit® A 365( weak base)
Lewatit® TP 107 (strong
base)
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Field experience in nickel removal by ion exchange
with Lewatit® MonoPlus TP 207 LANXESS

Energizing Chemistry

Lead-lag setup for efficient Nickel removal Operating conditions

Flow =70 BV/h, pH = 7.8,

column column Resin T 'L tit TP 207
! 2 Flow rate:e STIS B\]:?: {E::r \ah:lulumes per hour) T=10.5°C
feed i | = Feed: [Ni] = 21 ppb, [Ca]
1 l 100 —\/\/\—F—‘\‘ +Eer 1 =69 ppm
e = T olumn
2 [Mg] = 10 ppm,
|| = g0 =¥=Effluent Fe/Ni/Mn/Cu/Cd/Zn
E 4 Column 1
. ] T ol = Breakthrough after
] ["Breakthrough™ at 5 ug/L Ni | =8=Effluent 120.000 BV
| ] 20 + column 2
- et 0 P '___4,_.,/0-' = Operating Capacity > 13
| lem"e"t 0 40000 80000 120000 160000 g/L resin
c{hi): = 5 o/l Treated Volume in BV (Bed Volumes)

1 Diagrams taken from presentation of Dr. U. Stetter, O. Dérdelmann, IWW Mihlheim a.d.R., 2005.
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Field experience in arsenic removal by ferric

hydroxide adsorbers with Bayoxide® E33

Easy handling: plant setup — process flow
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Chlorine pH adjustment

(oxidation)

\

H

(optional)

BAYOXIDE

Lo gt 8

Backwash
Water
1x/month

|

FILTER

PUMP

-

Periodic . -

DRAIN/DRY
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Feedwater quality Metals (feedwater)
pH 6.5-8.9 Arsenic (10 ppb limit) 11 - 200 ug/l
Alkalinity < 400 ppm CaCOs Chromium < 50 ug/l
Hardness < 350 ppm CaCOs Iron < 300 pg/l
Fluoride <2.0 mg/l Vanadium <100 pg/l
Phosphate < 0.6 mg/l Manganese < 50 ug/l
Silica < 35 mg/l Antimony <6 pgll
Sulfate < 250 mgl/l
TDS 100 — 1000 mg/I

Suspended solids

<10 mg/l
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Ferric hydroxide adsorbers for arsenic
removal from drinking water — easy handling
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Common filter design — similar to a common sand filter

Design/hydraulics
/\ min. 0.7 m min. 2.3 ft
& Bed depth
£ max. 1.1 m max. 3.6 ft
=) >
3 dP max. 0.7 bar max. 10.1 psi
Specific flow max. 20 BV/h max. 20 BV/h
g
g EBCT min. 3 min min. 3 min
2 Cross flow . .
velocity min. 2.5 m/h min. 1 gpm/sq.ft.
Cross flow max. 20 mh min. 8 gpm/sq.ft
velocity ) - © 9pMisq.1t.
S > Freeboard min. 50% min. 50%
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Compared to competing products, granular ferric
oxide/hydroxide offers various advantages in LANXESS
capacity and durability

As leakage vs BV - typical progression Advantages of GFH in a nutshell

Pilot test - El Paso, TX = GFH, f.e. Bayoxide® E 33 provides high

well water BYRRRRYFERMR capacity compared to competitors with a
45 @ As ppb out BO33
A5 B long-drawn-out-break through curve
0 . o Breakihrough BO33 independent of feed As concentrations
[ ]
Breakth hC . . q
i e B . ¢ freakrovgn tome — Capacity increase potential by
. . . ° blending or serial start of separate
Ve e, * . o = — filters
L [ ] ] e ® 0 0

Q0 _1° ° . = E 33 is produced and shipped as a dry
- . BT comp 110.000BY product which increases its
50 . . .
< [sTs0m 152000 ] effectiveness ona V\{elghF bags and

i R allows cost savings in shipping

0 [As limit 10 ppb | . = E 33 granules are physically robust and

e ®® edf less prone to attrition
Source: ..
Gonference 2008 ° . e = More than 500 installations worldwide
00 © 0000 000 0OOOOOGIS OO eo® oo L]
0 °
0 20000 40000 60000 80000 100000 120000 140000 160000
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Overview of LANXESS resins and adsorbers for 1 ANXESS
drinking water applications D b

Portfolio of selected LANXESS products

Chelating Strong base anion resin (SBA) Ferric hydroxide
resin adsorber

Lewatit® Lewatit® Lewatit® Lewatit® Lewatit® Bayoxide®
MonoPlus TP TP 107 TP 108 DW TP 106 S 5128 E33/E33HC
207
Heavy metals HM u
Chromium CrO,* n
Nitrate NO; u
Per- and PFAS -
polyfluoroalkyl =
substances
Perchlorate Clo, u
Natural organic NOM -
matter —
Arsenic AsO*> u
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' German Water

8 PartpeyEiRC



Decontamination of water (heavy metals, arsenic &

manganese)

For further questions or any other topics, please do not hesitate to contact us.

Dr. Dirk Steinhilber

Technical Marketing Manager
phone: +49(0)221 8885 1444
mobile: +49(0)175 3037 456

mailto:

Stefan Hilger

Technical Marketing Marketing
phone: +49(0)221 8885 5428
mobile: +49(0)175 56 622
dirk.steinhilber@lanxess.com mailto: stefan.hilger@lanxess.com

Internet: www.lewatit.com Internet: www.lewatit.com

Gerhard Simon

Director Sales Western Europe
phone: +49(0)221 8885 1283
mobile: +49(0)151 7461 2346
mailto: gerhard.simon@lanxess.com

Internet: www.lewatit.com
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Thanks a lot for your attention!

We are now ready to answer your questions.
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Health and Safety Information: Appropriate literature has been assembled which provides information concerning the health and safety precautions that must be observed
when handling the LANXESS products mentioned in this publication. For materials mentioned which are not LANXESS products, appropriate industrial hygiene and other
safety precautions recommended by their manufacturers should be followed. Before working with any of these products, you must read and become familiar with the available
information on their hazards, proper use and handling. This cannot be overemphasized. Information is available in several forms, e.g., material safety data sheets, product
information and product labels. Consult your LANXESS representative in Germany or contact the Regulatory Affairs and Product Safety Department of LANXESS Deutschland
GmbH or - for business in the USA - the LANXESS Corporation Product Safety and Regulatory Affairs Department in Pittsburgh, PA, USA.

Regulatory Compliance Information: Some of the end uses of the products described in this publication must comply with applicable regulations, such as the FDA, BfR,
NSF, USDA, and CPSC. If you have any questions on the regulatory status of these products, contact — for business in the USA-, the LANXESS Corporation Regulatory
Affairs and Product Safety Department in Pittsburgh, PA, USA or for business outside US the Regulatory Affairs and Product Safety Department of LANXESS Deutschland
GmbH in Germany.

The manner, in which you use and the purpose to which you put and utilize our products, technical assistance and information (whether verbal, written or by way of production
evaluations), including any suggested formulations and recommendations are beyond our control. Therefore, it is imperative that you test our products, technical assistance
and information to determine to your own satisfaction whether they are suitable for your intended uses and applications. This application-specific analysis must at least include
testing to determine suitability from a technical as well as health, safety, and environmental standpoint. Such testing has not necessarily been done by us. Unless we otherwise
agree in writing, all products are sold strictly pursuant to the terms of our standard conditions of sale. All information and technical assistance is given without warranty or
guarantee and is subject to change without notice. It is expressly understood and agreed that you assume and hereby expressly release us from all liability, in tort, contract or
otherwise, incurred in connection with the use of our products, technical assistance, and information.

Any statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a recommendation to use any product in
conflict with patents covering any material or its use. No license is implied or in fact granted under the claims of any patent.
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