® .
:PROQUIMA ) ﬁ;\
TR, ANDRES
COMPLUTENSE - Sa rga - S A NCHEZ YEPES n__/

PhD Student

Chemical Engineering and Materials Department,

| University Complutense of Madrid, Spain.

LIFE SURFING PROJECT: CONTAMINATED EMULSION
TREATMENT BY ADSORPTION IN GAC AND
ADSORBENT REGENERATION

Sanchez-Yepes, A. Santos, A. Fernandez, J. Herranz, C. Cano, E. Lorenzo, D.



14 INDEX

International
HCH and Pesticides
Foru

330 230 9 %

A S B EE S




INTRODUCTION

COMPLUT

International
HCH :an Ptesticides
\___/ Lindane production D @ @ “
- — = // e I
- IISA > (1975_1989) cl 2¢cl 3:|/ ) cl ) J
e CB DCB Tc8 @ :' . ol
i . . y Cl "
~al 28 Chlorinated Organic . Clﬁﬁ}m mji:[c.
= Compounds 2 @ @ . :
> (COCS) ::etraCB EFc’»l:untaC}( e :exacx - Linda ne
\ ) (y-HCH)

Before INQUINOSA

Dense Non Aqueous Phases Liquid 3 ; , Q%%h .~ Groundwater Flow
- : : : through fractures of

sandstone layer M

Dumping of untreated waste H S ®*® onAPL
at Sabifianigo - R e \:;
Landfills: Bailin Landfill: Severe soil and groundwater

Sardas and Bailin CONTAMINATION



14th
International

HCH and Pesticides
Forum

N LIFE SURFING PROJECT coMPIETERS

“SURFactant enhanced chemical oxidation for remediatING DNAPL”

Demonstration project for the application of S-ISCO techniques
(combination of surfactants and oxidants) in fractured media
with the presence of DNAPL

Proyecto demostrativo para la aplicacion de técnicas S-1ISCO
(combinacidn de surfactantes y oxidantes) en medios
fracturados con presencia de DNAPL

EMulse®3 Phase 0: PREPARATORY WORK
Non-ionic | Phase 1: Surfactant Enhanced Extraction (SEAR)
SURFACTANT Phase 2: Surfactants + oxidants (S-ISCO)
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Selective Pollutant adsorption of GAC, Surfactant and
Adsorbent Recovery

COCs ADSORPTION
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COCs + Surfactant FRESH ! Surfactant and
GAC clean of COCs
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Selective Pollutant adsorption of GAC, Surfactant and

Adsorbent Recovery
REGENERATION:
THERMAL ACTIVATED PERSULFATE

PERSULFATE Efluent with
SOLUTION + Sulfates
TEMPERATURE
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COCs ADSORPTION from the EMULSION on GAC

SAMPLING

FLOW RATE

Emulsion:
9.1 g/L COCs

11.7 g/L Surfactant

2 mL'min?

RECIRCULATION
144 h

OUTLET . \ INLET

e

1

SAMPLING
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2 mL.min'l %
D:—» <= SAMPLING
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250 mL solution of
PS (40 g-L'Y) at 60°C
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—/ AQUE PHASE

SURFACTANT
Without Oxidant

Dilution 1:10 (MeOH) TC/TOC/IC analyzer Potentiometric
GC-FID/ECD titration analyzer

With Oxidant
ESC
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-\ RESULTS: EMULSION CHARACTERIZATION \

% mass COC s in Emulsion
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Adsorption Capacity Recovery COMPLUTENSE,

COCs & E3 Adsorption Capacity
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COCs Adsorption capacity is maintaned in succesive cycles

Surfactant Adsorption capacity decresases in succesive cycles

PS consumption decreased with the increase in the number of
cycles performed.

The concentration of COCs in the aqueous after regeneration was
less than 1.5% of those adsorbed.

Cycle 1

Cycle 1 Cycle 1
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0.55 0.49 T Cycles < 1l PSconsumead
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B\ CONCLUSIONS: @

International

HCH and Pesticides
Forum

* The polluted emulsions of SEAR treatment in the LIFE SURFING project were
successfully managed by cycles of adsorption in GAC and successive regeneration
with TAP process.

* A selective adsorption and oxidation of COCs was observed in the successive
adsorption-regeneration cycles. The recovery of the surfactant that could be
reused for a new extraction of COCs with the SEAR technology.

* A circular economy scenario is promoted for GAC and surfactant use.

* The decrease of PS consumption at each regeneration cycle maintaining the
COCs adsorption capacity indicates a better efficiency of the oxidant in the
COCs degradation with each cycle.
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