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Anexa 1

Kinetic Adsorption of Humic Acids Mixture Obtained from
Microalgae on Exfoliated Graphite Nanoplatelets
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The dehydration of polysaccharides fraction in the presence of acid catalysts, is a chemical process in
which results as secondary product humic matter. In our work. the huniic acid mixnre was for the first time
based on our knowledge extracted from defaited microalgae biomass rich in polysaccharides by standard
alkali treatinent, followed by precipitation at acidic pH. The dried humic acid mixture has been characterized
using infrared speciroscopic measurements (FT-IR). Exfoliated graphite nanoplatelets (xGnP) were used
as new adsorbents for this type of humic acids mixture. their adsorption being investigated. The effect of
several parameters such as: contact time, concentration of humic acid mixture, concentration of xGnP
temperature and pH of the solutions were studied. The process of adsorption took place with good results,
in the following conditions: at a concentration of hinnic acid mixture of 18.6 mg I an xGnP amount of 0.01
mg in 25 mlL of solution. at a temperature of 25 °N and at acidic pH values, in aqueogs solution.

Keyvwords: defatted algal bioniass. polvsaccharides, humic acids mixture, extoliated graphite nanoplatelets,

adsorption

In recent years. biomass is known to gain high potential
as renewable feedstock for chemical production. Humic
substances (HS) can be divided into three components:
fulvic acids (FAs), humic acids (HAs) and humins. One of
the most important paris of humic substances is the HAs
mixture. Humic and fulvic acids represent alkali-soluble
fractions. meanwhile humins represents the insoluble
residue due to the own molecular structure. The
mechanisms of the formation of HS can be slightly different
and depending on geographical, climatic, physical and
biological circumstances, these compounds can be made
up in several ways {1]. HAs represent the most important
components of the HS that help the transfer of
micronutrients from soil to planis. promote the water
retention, increase seeds germination and improve soil
fertility [2]. having excellent sorption properties for reducing
available contaminants from the soil, too [3].

Carbon nanoinaterials (CNMs}) have become candidates
for numerous applications in nanocomposites.
microelectric devices. sensors. energy storage,
microelectronics. biomedicines. and mechanical
resonators [4]. Among these, exfoliated graphite
nanoplateletes (xGnP) have recently attracted attention
due to their great potential for retention of environmental
contaminants [5]. However to maximize the advantage of
exfoliated graphite nanoplaieletes (e.g.. as effective
adsorbents in water). they should not form aggregates and
must be well dispersed. so that dispersed and stahilized
CNMs in solution can greatly increase the interaction of
CNMs with. for example. contaminants in solutions. In our
previous study [6] it was shown that the presence of humic
acids improves the dispersability and the stability of several
carbon nanomaterials. Based on these aspects it can be
supposed that their sorption capacity might increase in
envirommental samples and these nanomaterials can be
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further used as new sorbents for environmental
contaminants.

Therefore. in this study the synthesis of a new adsorbent
with high affinity for several pollutants from the envirommnent
is proposed. The new sorbent it is based on functionalized
exfoliated graphite nanoplatelets with high dispersability
due to the interactions of HAs mixture with the hvdrophobic
xGnP surfaces. To the best of our knowledge it is the first
time when these carbon based nanostructures are used
as sorbents for humic acids mixture in order to estimate
the effect of these organic acids over their sorption capacity.

Experimental part
Materials and methods
Reagents and materials

All reagents were analytical-grade and were used as
received. Deionised distilled water was used in all
experiments. All experiments in this work were carried
out at a temperature of 25 = 1°N and at atmospheric
pressure. Commercial exfoliated graphite nanoplatelets
{(xGnP) were purchased as powder from XG Sciences. Inc.
Michigan, US. The thick graphite platelets with the
following structure characteristics: length <10 nm,
average diameler around 15 pm and surface area of 100
m¥g, were provided from XG Sciences, Inc. East Lansing,
MI 48823 [7].

Microalgae cultivation and algal oil extraction

The microalgae Nannochloris sp. 424-1, original strain
cod CCAP/10 (%ulture Collection of Algae and Protozoa,
Scottish Marine Institute, Scotland), were grown on
mixotrophic conditions with glycerin as additional source
of organic carbon, to improve biomass production. and with
voluntary stress conditions by reducing inorganic nitrogen
from medium. in order to increase lipids and carbohydrates
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Nr. inregistrare Contractor P?/AQS{ 3‘7 7 2 020

Nr. inregistrare UEFISCDI

CONTRACT DE FINANTARE

PENTRU EXECUTIE PROIECTE

NR. TE 181/2020

Finantare:
Denumirea Programului din PN III:
Subprogram:

Tip proiect:

Titlul proiectului:

Valoarea totala a Contractului:

Din care, pe surse:

Sursa 1 - de la bugetul de stat:

Sursa 2 - din alte surse atrase (cofinantare)':
Durata Contractului:

Nr. de pagini ale Contractului:

Autoritatea Contractanta:

Contractor:

Semnaturi:

De acord pentru
Contractor

La Bucuresti,Bucuresti - Sector 6
Data

Institutul National de Cercetare-Dezvoltare
pentru Chimie si Petrochimie - ICECHIM
Bucuresti =

Dr.chim. EledyZEmilta offfescu
St

3 SOV
el ’ ‘I“/

Director Econoniic —

Ec. Magda-Aura C NTACUZ
—HiEyC

Consilier juridic
Consilier juridic Anca Carpan

<

' Doar pentru tipurile de proiecte care implica sT cofinantare

NUMAR [FREGISTRARE
LEriscol J59°

04 11.2020
bugetul de stat

Programul 1 - Dezvoltarea sistemului national de
cercetare-dezvoltare

Subprogramul 1.1 - Resurse umane
Proiecte de cercetare pentru stimularea tinerelor
echipe independente

Produse cu valoare addugatd din biomaséd microalgala
aplicand concepte de biorefinare

431.900,00 lei

431.900,00 lei

0,00 lei

24 luni

19 pagini

Unitatea Executiva pentru Finantarea Invitamantului
Superior, a Cercetdrii, Dezvoltarii si Inovarii

Institutul National de Cercetare-Dezvoltare pentru
Chimie si Petrochimie - ICECHIM Bucuresti

De acord pentru
Autoritatea Contractanta

La Bucuresti
Data

Unitatea Executiva pentru Finantarea
Invatamantului Superior,a Cercetarii, Dezvoltarii
si Inovarii Uy ’

ras
|

irpetor ¢
o A

pentru Director Economic,
Lucia BOICENCO

vo M 0f

generat de UDiManager - EVoC
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