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A Key Enabling Technology for water
management and treatment

>

Captive Systems

Magnetic nanoparticles organized into micro-sponges with a
customizable surface functionalization
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The magnetic core makes the NPs Allows the NPs to be dispersed in aqueous
susceptible to magnetic fields. solutions while preserving an affinity with
different compounds.
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Easy tunable outer coating

* Anionic coating: possibility to remove a/o recover cationic products
(Ni%*, Zn%*, Cu %*,etc...)

» Cationic coating: possibility to remove a/o recover anionic products
(phosphate, chromate, arsenate, etc...)

» Different lipophilic degree: possibility to remove a/o recover
lipophilic substances (emulsifier, lubricants , hydrocarbons, fuel etc...)

 Combined Coatings: possibility to customize the coating to customer

requests. a
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Amphiphilic magnetic NPs organized in micro-sponges

!Eas;y'tu.nable coating
Ability to be §9Y] °  Anionic

Cationic.
Different lipophilic degree.
Combined Coatings.

Q

Possibility to

@ recycle and re-use
Easy removal from High

media applications

synthesized and used

in remote sites
Y

Easy application
route

Surface area
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Waste Water ~wrS N\
|
Management “~" N\

e Refinery waste water
e Lubricants, oily pollutants
e Surfactants

-Dr Emission in
. — =0 atmosphere
Possibility to fix the product on

Pollutant common particulate filters for
removal s the treatment of gas streams:

* Heavy metals: Ni ?*, Zn %*,Cu?*, ... "“ removal of hydrocarbon
* Anionic products: phosphates, '0“ substances
chromates, arsenates, ... L .
* Purification for drinking water ;“! " —_—— High added value
Soil Treatment -—-% applications
Adsorption/absorption of pollutants from wet o possibility to adapt the
soils chemistry of the NPs, targeted

on customer needs
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comwater DR —1 Dy Emission n
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Recovery of products on

Recover of gold, silver, copper,

Recover
from exhausted baths ecovery common particulate filters or for
hydrocarbons in gas stream
O“
*
*
*
*
“
| P . .
’L‘___ From Soil ——— High added value applications

== Targeted extraction of protein, DNA,
- RNA, active principles from matrixes

Extraction of oil from TAR SANDS
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EXPERIMENTALS

Treatment:
- 5gNPsxL
- Contact time : 5 min

-
sz 98,6
oni [P 9 90,9
ore [N 0 97,9
onn Y 4 92,2
m 81 28 65,4
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ENI refinery APl water START After treatment
COD mg O,/I 316400
Treatment:
- 2gNPsxL

-  Contacttime : 1 min

Tamoil tank water disposal After treatment

COD mg O,/I

Treatment:
- 0,25gNPsxL
- Contact time : 2 min




‘ CAPTIVESYSTEM 52'1 7 Hhestio

EXPERIMENTALS
10

Removal of Arsenic and Vanadium from water

Pollutant [STAR] [AFTER TREATMENT]

ARSENIC 15 ppm 45 ppb
VANADIUM 20 ppm 18 ppb

ARSENIC 148 ppb <10 ppb
VANADIUM 150 ppb <10 ppb

- Sample analysis done through (ICP)-mass




SALE & MARKETING
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Reaching the market
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Stream/Bulk

Treatment Contacting Separation Disposal
e |[njection of the e Static or ricirculation e Using specific e Solid Waste disposal
selected micro- mixing electrofilter (max treat according to the CER,
sponges rate 20 m3/H each) and purified stream ready
if necessary improved to be disposed in
with additional plants or superficial

cartridge filters waters
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Magnetic Fluid

Treatment chamber

o

Wastewater

Clean water




CONTACTS

CAPTIVESYSTEMS /|
CCemessrens

Ing. Ruggiero Pesce
Email : ruggiero.pesce@captivesystems.it

web site : www.captivesystems.it

Patent owner: WO 2015177710 A1 2015.

Certified as Research center QUESTIO (Quality
Evaluation in Science and Technology for

Innovation Opportunity) from Lombardia region.
(July 2017).

Named as Innovative startup of the CCIA. (June

2016).

Awarded a call for funding of EIT raw materials
association. (December 2016).

On Going: final selection for SHELL GameChanger.
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http://www.captivesystems.it/
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Catalytic Oxidation
HE Membranes ‘ ‘

" Captive Systems
r_su Bio reactors Technology
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Physical Treatments
Cartridges 9
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