EMEC21

271" European Meeting on Environmental Chemistry
November 30 - December 3, 2021, Novi Sad, Serbia

www.emec21.rs

Scientific Committee
Jan Schwarzbauer, president

Organisational Committee
Branimir Jovancicevic, president

Executive Committee
Vladimir Beskoski, president

BOOK OF ABSTRACTS

'

dll)77
@

-




' CHEMISTRY AND THE
ENVIRONMENT

21% European Meeting
on Environmental Chemistry

BOOK OF ABSTRACTS
EMEC 21

November 30 — December 3, 2021
Nov1 Sad, Serbia




Book of Abstracts

21* European Meeting on Environmental Chemistry

Publisher
Serbian Chemical Society

Karnegijeva 4/111, Belgrade, Republic of Serbia

For the publisher
Dusan Sladi¢

President of the Serbian Chemical Society

Editors
Ivana Ivan¢ev-Tumbas
Vladimir P. Beskoski

Aleksandra Sajnovi¢

Cover page photo

Branko Luci¢

Design and prepress

Beozivkovi¢, Belgrade

Printed by
RIS Studio, Belgrade

Circulation

150

ISBN
978-86-7132-078-8

Year

2021



Microbial Recovery of Copper and Zinc from Wasted Electronic Parts

K. Joksimovi¢™, J. Avdalovié!, S. ZildZovi¢*, B. Dojcinovié!, J. Mili¢!, N. Lugonja', V. P. Beskoski®. (1) Institute of Chemistry,
Technology and Metallurgy, University of Belgrade, NjegoSeva 12, Belgrade, Serbia, (2) Institute for Technology of Nuclear
and Other Mineral Raw Materials, Franse Deperea 86, Belgrade, Serbia, (3), Faculty of Chemistry, University of Belgrade,
Studentski trg 12-16, 11000 Belgrade, Serbia. kristina.joksimovic@ihtm.bg.ac.rs.

Recycling of electronic waste is crucial not only
from the viewpoint of waste treatment but also from as-
pect of the recovery of valuable metals [1].

The aim of our study was to investigate the potential
of using the Acidithiobacillus sp. B2, to solubilize met-
als (Cu and Zn) from electronic waste.

Methodology
Chemical analysis of electronic waste and pyrite

The electronic waste (after separating of the plastic
parts) and pyrite were pulverized and sieved through a
63 um stainless steel sieve in preparation for chemical
and leaching studies.

Electronic waste preparation for the leaching experi-
ment

The presence of alkali components in electron-
ic waste is considered inconvenient for the reaction
between the electronic waste and the acidic iron(III)
sulphate solution. Hence, it is necessary to neutralize
the electronic waste before adding the bacterial culture
which would generate the oxidant. Before the leaching
experiment, electronic waste was dispersed in 0.05 M
H,SO, solution, shaken for 48 h, filtered from the solu-
tion, washed out with deionized water and dried at 110
°C[2].

Preparation of pyrite for the leaching experiments

The pyrite concentrate for the leaching experiments
was prepared by treating with a 0.5 mol/dm?® sulphuric
acid solution (pH ~ 0.5) (solid to liquid phase ratio 1:5
m/V), and mixing with a mechanical stirrer at a room
temperature overnight. Then, the solution was decanted,
washed with deionized water and dried at 80 °C to a
constant mass [2].

Leaching experiments

The leaching experiments were carried out with
bacterium Acidithiobacillus sp. B2. Experimental con-

ditions were: leaching period of 20 d, 50 ml leaching
solution (g/dm’): (NH,),SO, (3), K, HPO, (0.5), MgSO,
x 7H,0(0.5), KCI (0.1), Ca(NO,), (0.01), at a pH of 2.5
in 150 mL Erlenmeyer flasks at a pulp density of 10%
(m/V) (5 g leaching substrate in 50 ml solution). The pH
of the leaching solution was maintained at a constant
value during the leaching process. One half of the sub-
strate was pyrite and the other was an electronic waste.
The initial number of microogranisms was 107 per mL,
determined by the Most Probable Number method. The
control suspension had the same chemical content and
pH value as the suspension with Acidithiobacillus sp.
B2 but the Acidithiobacillus sp. B2 culture had been in-
activated by sterilization. The study was realized on a
horizontal shaker. The incubation temperature was 28
°C[2].

Results and conclusions

The results of the effective metal leaching (calcu-
lated by subtraction of percentage metal leaching in the
control suspension from that in the Acidithiobacillus sp.
B2 suspension) are as follows: Zn (38%)>Cu (35%).
The obtained results demonstrate that Acidithiobacillus
sp. B2 was able to grow in the presence of electronic
waste and may be “green” agents in the area of circular
economy and sustainable development.
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