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Trace Impurity Removal from Water

?

: trace impurity in ppm, ppb or ppt concentration range

: neutral salt in ppm, g/l or % concentration range
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Fields of Application

Waste Water Treatment

Potable Water Purification

Ground Water Remediation

Product Purification
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Selective Filtration

Selective Adsorber Resin

Filtering Device
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Selective Adsorption by Adsorber
Resin

polymer-
backbone

chemically active group

resin beads pores inside the bead

inside the pores:

one resin bead



7th Everything About Water Expo, Chennai
January 20107
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Advantages of Selective Adsorption
Versus non-specific Adsorption

High removal rates (low filter leakage) 

High capacity of filtering materials

Low secondary waste production

No loss of dissolved valuable material 
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Filtration Curve (Break Through Curve)

Cin
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filtered water volume

filter bed volume
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New Approaches to the Removal of Trace Impurities from Aqueous Solutions with Selective Adsorber Resins

Removal of Heavy Metals (Cu2+, Ni2+, Zn2+)
from Waste Water of Metal Working Plants
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Feed Solution:
Cu2+:           4,3 ppm
Ni2+:            4,6 ppm
Zn2+:           4,5 ppm
pH:              6,5
Ca2+:           5 g/L
Temp.:       10°C

Resin:              Lewatit® TP207
Resin-Type:      (IDA)
Resin Shape:   Di-Na-Form 
Specific Vel.:   13 BV/h

Feed Concentration

copper

nickel

zinck

1 eq / l @ 4 BV 

I) Well Established Processes

Resin and Operating Conditions

Regeneration:
1) Acid
2) Caustic

OC = 16 g/l
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feed solution:
Ca2+/Mg2+:    5 ppm
NaCl:           300 g/L
pH:              10
Temp.:       65°C
resin and operating conditions:
resin:              Lewatit® M+TP260
resin-type:      (AMPA)
resin shape:   Di-Na-form 
specific vel.:   20 BV/h

Removal of Hardness (Ca2+/Mg2+) from Saturated Brine

1 eq / l @ 0.2 BV 
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I) Well Established Processes

Regeneration:
1) Acid
2) Caustic

OC = 15 g/l
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Removal of Nitrate (NO3
-) from Potable Water
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Feed Solution:
NO3

-:           80 mg/L
SO4

2-:         200 mg/L
Cl-:              50 mg/L
HCO3

-:         30 mg/L 
pH:              7
Temp.:        20 °C

Resin:               Lewatit SR7/Lewatit M600
Resin-Type:     SBA Type III and Type II
Resin Shape:   Cl-form 
Specific Vel.:   20 BV/h

feed concentration

non selective Lewatit M600

selective Lewatit M+ SR7
1 eql / l @ 136 BV 

CH2 - N(R)3 Cl NO3
-NO3
-+

CH2 - N(R)3 NO3
-NO3
- +

non selective resin:  R = e.g. -CH3
selective resin: R = e.g. -CH2-CH3

I) Well Established Processes

Regeneration:
NaCl brine

Resin and Operating Conditions

OC = 16 g/l
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feed solution:
zinkelektrolyte after H2O2 
oxidation:
Zn2+:       110 – 120 g/L
Fe3+:   3100 mg/L
Fe2+:   50 mg/L
pH:      1,52
temp.: 60°C

resin and operating conditions:
resin: Lew atit TP 207
resin type: Chelating
resin shape: H-form
specif ic vel:      20 BV/h

feed concentration

Removal of Iron (Fe3+) from a Zink-Plating Bath
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I) Well Established Processes

1 eq / l @ 0,5 BV

Regeneration: 
Acid

OC = 22 g/l
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Removal of Boron (B(OH)3) from Desalinated Seawater or
Ceramic- and Glas-Industry Waste Water
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Exhaustion

II) Newer Processes
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feed solution:
B:                2,5 ppm
pH:              6,5
NaCl:           5 g/L
temp.:         23°C

resin and operating conditions:
resin:           Lewatit® Monoplus MK51
resin type:   Glucamin
resin form:   free-base-form
SV:             20 BV/h

feed concentration

Regeneration:
1) Acid
2) Caustic

1 eq / l @  12  BV
OC = 3.1 g/l
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Removal of Chromate (Cr(VI)) from contaminated
Groundwater
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Zulauflösung:
Cr (VI):      1,0 ppm
pH:             7,1
Cr (VI):       1,0 ppm
SO4

2-:        200 ppm
Cl-:             70 ppm
NO3

-:          40 ppm
Temp.:        23°C

Harz:          Lewatit ® K6362
Harztyp:     SBA 
Harzform:   Cl-Form

SV:             20 BV/h

feed concentration

CH2 - N (CH3)3Cl + HCrO4
-

+ Cl-HCrO4CH2 - N (CH3)3

II) Newer Processes

Regeneration:
Not possible

feed solution
Cr(VI): 1 ppm
pH: 7.1
SO4

2-:        200 ppm
Cl-: 70 ppm
NO3

-: 40 ppm
temp: 23°C

resin and operating conditions:
resin: Lewatit K6362
resin type: SBA
resin form: Cl-form
specific vel.: 20 BV/h

throughput (BV)

c o
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ch
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e
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1 eq / l @  152  BV
OC = 13 g/l
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feed solution:
[Fe(CN)6]4-:     600 ppb
(CN total):      440 ppb
salt:              ca. 200 mg/L
pH:                6,5
Temp.:           65°C
resin and operating conditions:
resin:             Lewatit® MP62
resin-type:      WBA
resin shape:   HCl-form 
specific vel.:   25 - 35 BV/h

Removal of complexed Cyanide [Fe(CN)6]4- from contaminated
Groundwater

II) Newer Processes

CH2 - NH(CH3)2Cl + [Fe(CN)6]4-

+ 4 Cl-[Fe(CN)6]CH2 - NH(CH3)2)4(

4

Regeneration:
Caustic

1 eq / l @  330  BV

OC = 42 g/l



7th Everything About Water Expo, Chennai
January 201018

New Approaches to the Removal of Trace Impurities from Aqueous Solutions with Selective Adsorber Resins
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Feed Solution:
Fe3+:         90 ppm
Cr3+:          18,9 g/L
pH:            2
Temp.:       25°C

Resin:              Lewatit® OC 1026
Resin-Type:      (D2EHPA)
Resin Shape:   H-form 
Specific Vel.:   5 BV/h

feed concentration

II) Newer Processes

Removal of Iron (Fe3+) from Chrome III
passivation Bath
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Regeneration:
Acid

1 eq / l @ 1BV

Resin and Operating Conditions:

(

OC = 3.6 g/l
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Removal of Arsenic (AsV) from remediated Groundwater
or Potable Water

III) New Approaches by Metal Doped Resin

Regeneration:
Caustic
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feed conditions:
As:    100 µg/L
pH:     6,5  
Cl-:     50 mg/L
HCO3

-: 160 mg/L
SO4

2-: 13 mg/L
SiO2:    6 mg/L
F-:         0,1 mg/L
P:          60 µg/L
TOC:      > 1 mg/L
temp.: 20°C
resin and operating conditions:
resin:               Lew atit FO 36
resin type:       HAIX
specif ic vel.:    25 BV/h
1 eq/ l @ 238 BV

OC = 2.0 g/l
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Removal of  Arsenic (AsV) from Waste Water of Copper-
Refineries
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III) New Approaches by Metal Doped Resin

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

0 200 400 600 800 1000

throughput (BV)

co
ut

 a
rs

en
ic

 (p
pm

)

feed conditions:
As:               4,64 mg/L
pH:               6,4  
Na2SO4:      70 g/L
temp.:          20°C
resin and operating conditions:
resin:              Lew atit® FO36
resin type:      HAIX
specif ic vel:    20 BV/h

feed concentration

Regeneration:
Caustic

1 eq / l @ 2 BV

OC = 3.2 g/l



7th Everything About Water Expo, Chennai
January 201021
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Exhaustion:

Removal of Fluoride (F-) from Glas-, Ceramic- and 
Semi-Conductor Production Waste Water

III) New Approaches by Metal Doped Resin

Regeneration:
AlCl3 brine

0

20

40

60

80

100

120

140

0 50 100 150 200 250

throughput (BV)

co
ut

 F
lu

or
id

e 
(p

pm
)

feed concentration

feed solution:
F-:    130 ppm
SO4

2-:1,9 g/L
Cl- :      1,5 g/L
pH:      3,5 
Temp.:   20°C
resin and operating conditions:
resin:               Lewatit® TP260
resin-type:      (AMPA)
resin shape:   Al
specific vel.:   10 BV/h

1 eq / l @ 12 BV

OC = 9.8 g/l
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feed solution:
S2-:   2,5 ... 3,5 ppm
salt:   > 1 g/L
pH:     7,5 - 9,8
Temp.:   25°C
resin and operating conditions:
resin:              Lewatit® FO36
resin-type:      (HAIX)
resin shape:   devlivery
specific vel.:   8,6 BV/h

feed concentration

III) New Approaches by Metal Doped Resin

Removal of Sulfide (S2-) from a viscose fibre
producing factory
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1 val / l @ 58 BV

Regeneration:
Acid

OC =2.8 g/l
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feed conditions:
NH3:    200 mg/L
pH:      10,5  mg/L
salt:  1 g/L (20% CaCl2, 80% NaC)l
temp.: 20°C

resin and operating conditions:
resin type:      WAC, mit Cu-dotiert
resin:              Lew atit ® CNP 80
resin shape:  Cu-form
specif ic vel.:  10 BV/h

feed concentration +Cu2+ 3 NH3C-O
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Removal of Ammonia (NH3) from Salt Containig
Waste Water

III) New Approaches by Metal Doped Resin

1 eq / l @ 34 BV

Regeneration:
Acid

OC =20 g/l
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New Approaches to the Removal of Trace Impurities from Aqueous Solutions with Selective Adsorber Resins

Summary/Conclusion

♠ Selective Removal of Trace Impurities is of Interest in 
- Waste Water Treatment
- Potable Water Purification
- Ground Water Remediation
- Chemicals Purification

♥ Selectiv Adsorber Resins can Effieciently Remove Trace Components
by Binding them to Chemically Active Anchor Groups

♣ Some Examples of Elder Applications and new Approaches Demonstrate
Feasibility

♦ More than 30 Different Products enable more than 300 Applications
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This information and our technical advice – whether verbal, in writing or by way of trials – are given in good 
faith but without warranty, and this also applies where proprietary rights of third parties are involved. Our 
advice does not release you from the obligation to check its validity and to test our products as to their 
suitability for the intended processes and uses. The application, use and processing of our products and 
the products manufactured by you on the basis of our technical advice are beyond our control and, 
therefore, entirely your own responsibility. Our products are sold in accordance with the current version of 
our General Conditions of Sale and Delivery.

LEWATIT® and IONAC® are registered trademarks of the LANXESS group.

Disclaimer


