
A Key Enabling Technology for 

waste water and gas stream 

management and treatment

MagnetoSponges
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Magnetic fluids with a 

customizable surface 

functionalization 

The Solution

INTERNATIONAL PATENT

IMPORTANT INDUSTRIAL GROUPS 

AS PARTNERS
PoliMI SPIN OFF AND POLIHUB SUPPORT
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Captive Systemsô Technology

Patent : WO 2015177710 A1 2015. 

Ferromagnetic core Outer Coating 
(covalently bonded on the surface)

Fe3O4

R

R

Nanoparticles which aggregate into micro-sponges 

through a co-precipitation reaction
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12000 m2

2 g of micro-sponges

120 m100 m

Captive Systemsô Technology

Specific Surface: 6000 m2/g 
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Patent : WO 2015177710 A1 2015. 

Captive Systemsô Technology

ÅCombined Coatings: possibility to customize the coating 

to customer requests.

ÅAnionic fluids: possibility to remove and recover cationic 

products  (Ni2+, Zn2+,, Cu 2+,etcé)

ÅCationic fluids: possibility to remove and recover anionic 

products  (phosphate, chromate, arsenate, etc...)

ÅLipophilic fluids: possibility to remove and recover lipophilic 

substances (emulsifier, lubricants , hydrocarbons, fuel etcé)

Easy tunable outer coating 

µm

nm

magnetic core

Outer 

Coating
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INTERNATIONAL PATENT

ITALY AUSTRALIA

EUROPE UNITED STATES

TUNISIA JAPAN

SAUDIARABIA CANADA

QATAR NIGERIA

NEW ZELAND EGYPT

CHINA UNITED ARAB EMIRATI

BAHRAIN SOUTH AFRICA
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The Process

BULK 
TREATMENT

MIXING

DISPOSAL

SEPARATION
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Addressable Market

Waste Liquid Stream

ÅRemoval of hydrocarbons, oils, surfactants

ÅReduction of COD

ÅRemediation from metals (Ni, Zn,Cu, Pb, Li, Cr)

ÅPurification of ground water (Ar, V, Fe)

ÅRemoval of MTBE, Butadiene

Gas Stream

ÅVOC and odorigenic compounds reduction 

Removal 

& 

Recovery
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Features & Advantages

Versatile 
Functionalization

Simple and flexible 

application route
Possibility to 

recycle and re-use

Easy removal from 

media applications 

High Surface area

No pre-treatment or 

equalization needed

No huge space 

demanding

Reduction of 

disposed waste

Integration in 

existing plants
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ǒFlexibility in managment of 

variable flow rate and type of 

pollutants

ǒCustomizable according to 

customer needs

ǒNo considerable space demanding 

ǒEasy integration in exhisting plant

ǒReduction of the waste to be 

disposed after treatment

ǒPossibility to be regenated 

recovering the pollutant for 

obtaining raw materials of second 

generation

8

Captive Systems Standard Treatments 

Factors of Competition

Value Curve Proposition
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Purification of Ground Water 

Removal of Arsenic and Vanadium 

Pollutant [START] [AFTER TREATMENT]

ARSENIC 15ppm 45 ppb

VANADIUM 20 ppm 18 ppb

ARSENIC 148ppb < 10 ppb

VANADIUM 150ppb < 10 ppb

Treatment: 500mg MPs x L, Contact time : 5 min
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Electroplating waste water 

START 

(ppm)

After TREAT 

(ppm)
% removal

Zn 512 4 99,2

Ni 285 12 95,8

Fe 95 2 97,9

Mn 58 6 89,7

Cu 387 1 99,7

Li 148 8 94,6

Treatment: 1g MPs x L, Contact time : 5 min
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Oil&Refinery waste water

Before API START After treatment

COD mg O2/l 316400 120

Treatment: 

- 2 g MPs x L

- Contact time : 3 min

Treatment: 

- 0,25 g NPs x L

- Contact time : 2 min

Before bio-reactors START After treatment

COD mg O2/l 658 82
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TANK 1 START After treatment

COD mg O2/l 35000 246

Treatment: 

- 0,5 Kg MPs x m3

- Contact time : 5 min

Treatment: 

- 0,3 Kg NPs x m3

- Contact time : 2 min

TANK 2 START After treatment

COD mg O2/l 12800 166

Tank Cleaning Operation
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COD START : 1100 mg O2 / L

Dosage : 250 ppm

Contact time 

[min]

COD after treatment

mg O2 / L

10 310 312 318 308

20 291 294 290 288

30 288 284 291 284

Dosage : 500 ppm

10 284 281 283 288

20 280 278 284 283

30 278 279 284 281

Tank nÁ1
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Slaughterhouse waste water
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Tank nÁ2

Slaughterhouse waste water

COD START : 1440 mg O2 / L

Dosage : 250 ppm

ʆ Řƛ 

contattamento 

[min]

COD post Trattamento

mg O2 / L

10 275 281 271 269

20 180 188 184 179

30 115 128 131 121

Dosage : 500 ppm

10 198 194 178 191

20 148 135 133 139

30 99 104 102 112
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