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Uvodni slovo Séfredaktora

Vazeni ¢tenari,
priprava tohoto €isla mi mnoho radosti nedélala. Do redakce pfiSlo
tentokrat jen pét prispévk, z toho jsem jeden musel odmitnout,
protoze se jednalo o pfehledovy ¢lanek, nikoli plvodni praci, a navic
se tematicky mnoho nedotykal zamérfeni tohoto €asopisu. Dalsi tfi
prispévky museli autofi na zakladé doporuceni recenzentu
pfepracovat. Nastésti to alespori dva ve vyhrazeném &ase stihli a
recenzenti byli s vysledkem spokojeni. Takze toto Cislo obsahuje
nakonec tfi pfispévky, kdyz jednu chvili hrozilo, ze bude mit jen jeden!
Zrusit Cislo a onen jediny pfispévek prfesunout do dalSiho &isla by se
sice nabizelo, to ale pravidla Scopusu nedovoluiji!

FHTEEE : Jiz nyni je jasné, ze prace na dalSim Cisle bude veselejsi. Bude
to tematické &islo na téma VEDLEJSI PRODUKTY A ODPADY Z POTRAVINARSTVI a jeho zakladem
budou pfispévky z v listopadu konané konference POTRAVINARSTVi NA CESTE K UDRZITELNOSTI,
jejimz patronem byl tento ¢asopis a ma mali¢kost programovym garantem. | kdyz na zacatku pfiprav
programu to nevypadalo moc riizové, tak nakonec to dopadlo k nasSi plné spokojenosti. Na konci tohoto
Cisla najdete prehled vSech pfispévkl k tématu s odkazy na pfednesené prezentace nebo piné texty.

Prispévky z této konference, jejichZ autofi o to projevi zajem, vytvofi zaklad zminéného tematického
Cisla. Samoziejmé do néj mohou pfispét i autofi, ktefi se konference nezucastnili. A protoze jiz mam
v redakci i pfispévky, které tematicky s potravinaistvim nesouviseji, a nechci jejich publikovani zbyteéné
odkladat do dal$iho ¢&isla, nebude ono Eislo Cisté monotematické.

bude na internetu vystaveno zacatkem bfezna (3. mésic). VSe potfebné najdete na v nasledujicim textu
Pro autory nebo na strankach ¢asopisu www.wasteforum.cz ve stejnojmenné sekci.

Ondfrej Prochazka

Editorial
Dear readers,

this issue contains only three papers and for a time there was a risk that there would be only one. Only
five papers were received by the editorial office, of which | had to reject one because it was a review article,
not an original work, and moreovetr, it did not fit the focus of this journal thematically. The authors had to
rework the other three contributions based on the reviewers' recommendations. Fortunately, at least two
managed to do so in the allotted time and the reviewers were satisfied with the result.

The next issue will certainly be better and will be thematic on the topic of BY-PRODUCT AND
WASTE FROM THE FOOD INDUSTRY. It will be based on lectures from the recently held conference
FOOD INDUSTRY ON THE ROAD TO SUSTAINABILITY, of which this journal was the patron and | was
program guarantor. At the end of this issue you will find an overview of all contributions on the topic with
links to the presentations or full texts.

Lectures from this conference, whose authors express interest, will form the basis of the
aforementioned thematic issue. Of course, authors who did not attend the conference can also
contribute to it. And since | already have papers in the editorial office that are not thematically related to
the food industry, and | do not want to unnecessarily postpone their publication until the next issue, this
issue will not be purely monothematic.

Finally, the most important thing: The deadline for submitting papers to this issue is January 8 and the
issue will be published on the Internet at the beginning of March. You can find everything you need in the
following text For authors or on the journal's website www.wasteforum.cz in the section of the same name.

Ondrej Prochazka
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Pro autory

WASTE FORUM je Casopis urCeny pro publikovani plvodnich védeckych praci souvisejicich
s primyslovou a komunalni ekologii. Tj. nejen z vyzkumu v oblasti odpadu a recyklace, jak by mohl
naznacCovat nazev Casopisu, ale i odpadnich vod, emisi, sanaci ekologickych zatézi atd. Vychazi pouze
v elektronické podobé a Cdisla jsou zvefejiiovana na volné pfistupnych internetovych strankach
www.WasteForum.cz.

Do redakce se pfispévky zasilaji v kompletné zalomené podobé se zabudovanymi obrazky
a tabulkami, tak zvané ,,printer-ready”. Pokyny k obsahovému c&lenéni a grafické upravé prispévku
spolu s pfimo pouzitelnou Sablonou grafické upravy ve WORDu jsou uvedeny na www-strankach
Casopisu v sekci Pro_autory. Ve snaze dale rozSifovat okruh moznych recenzentll zadame autory, aby
soucasné s prispévkem napsali tfi tipy na mozné recenzenty, samoziejmé z jinych pracovist nez je autor
Ci spoluautory. Je vzdy dobré mit rezervu.

Publika¢ni jazyk je Cestina, slovenstina a angli¢tina. Preferovana je angli¢tina a v tom pfipadé je
nezbytnou soucasti ¢lanku na konci nazev, kontakty a abstrakt v ¢eském &i slovenském jazyce, pficemz
rozsah souhrnu neni shora nijak omezen.

Vydavani C€asopisu neni nikym dotované. Proto, abychom pfijmové pokryli naklady spojené
s vydavanim Casopisu, vybirame publikaéni poplatek ve vysi 1000 K¢ za kazdou stranku (bez DPH).
V pfipadé nepublikovani pfispévku v disledku negativniho vysledku recenzniho fizeni je tato Castka
poloviéni.

Uzdvérka nejblizsiho ¢isla ¢asopisu WASTE FORUM je 8. ledna 2025, dalsi pak 8. dubna 2025.

For authors

WASTE FORUM is an open access electronic peer-reviewed journal that primarily publishes
original scientific papers from scientific fields focusing on all forms of solid, liquid and gas waste. Topics
include waste prevention, waste management and utilization and waste disposal. Other topics of interest
are the ecological remediation of old contaminated sites and topics of industrial and municipal ecology.

WASTE FORUM publishes papers in English, Czech or Slovak. Papers submitted for
publication must be the author's own work and may not have been previously published
elsewhere or sent to another publisher at the same time. For more, see Publication Ethics.

Manuscripts for publication in the journal WASTE FORUM should be sent only in electronic form
to the e-mail address prochazka@cemc.cz. Manuscripts must be fully formatted (i.e. printer-ready) in
MS WORD. The file should have a hame that begins with the surname of the first author or the surname
of the corresponding author.

All articles submitted for publication in WASTE FORUM undergo assessment by two independent
reviewers. The reviews are dispatched to authors anonymously, i.e. the names of the reviewers are not
disclosed to the authors. The paper, if it is of good quality and passes the review, is published no
later than 10 weeks after the editorial deadline.

All papers that was not subjected to a peer-review are labeled in a header of each page by the
text Invitations and non-commercial presentation.

Publication of the journal is not subsidized by anyone. Therefore, in order to cover the costs
associated with publishing the magazine, we charge a publication fee of CZK 1,000 or 50 USD per page
(excluding VAT). If the contribution is not published due to a negative result of the review process, this
amount is halved.

The deadline of the next issue is on January 8, 2025, more on April 8, 2025.
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Peter PILAT, Marek PATSCH: Disposal of sludge from the automotive industry in power plants

Zneskodrnovanie kalov z automobilového priemyslu

v energetickych zariadeniach

Peter PILAT, Marek PATSCH

Zilinska univerzita v Ziline, Univerzitna 8215/1, 010 26 Zilina, Slovensko
e-mail: peter.pilat@fstroj.uniza.sk, marek.patsch@fstroj.uniza.sk

Abstrakt

Pri technologickych procesoch v automobilovom priemysle vznika viacero druhov kalov, ktoré je
problematické zneskodriovat’ klasickymi metodami a niektoré druhy kalov su zaradené ako nebezpecny
odpad, ¢o komplikuje ich zneskodriovanie. Tento prispevok sa zaoberd moznostami zneSkodnenia kalov
v konvencnych energetickych zariadeniach ako su spalovne komunalneho odpadu, ¢ cementarne. Po
tepelnom spracovani tohto odpadu zostava zvySok, ktory nepredstavuje nebezpeclenstvo pre Zivotné
prostredie’ a je mozné ho umiestnit na beznej sklédke, popripade ho vyuZit pri vyrobe cementu
v cementarniach. V prispevku st uvedené vysledky EDXRF analyzy C-H-N-O a prvkov, vysledky
Z merani vlhkosti vzoriek a spalného tepla z jednotlivych kalov, tak ako boli odobraté priamo vo vyrobe
automobilového zavodu. Analyzou sa zistilo, Ze niektoré kaly maju energeticky obsah porovnatelny
z drevom, iné z komunalnym odpadom a energeticka hodnota niektorych kalov je zanedbatelna. Kaly
pochadzaju z konkrétnej prevadzky automobilky a preto aj ich obsah a zloZenie je Specifické.

Kruacové slova: znesSkodriovanie kalov, vyhrevnost, chemické zloZenie kalov, vihkost

Uvod, analyza problému

Tepelné spracovanie odpadovych latok v energetickych zariadeniach prebieha pri réznych teplotach
od 250 °C az po 1600 °C v zavislosti od pouzitej technoldgie®, &i sa jedna o pyrolyzu, spalovanie alebo
splyriovanie. Pri vSetkych tychto procesoch nam vznika tuhy zvySok v ktorom zostavaju anorganické
latky. Okrem spalfovania, kde nam vznika ako produkt teplo a tuhy zvy3ok, pri splyfiovani vznika
vysokohorfavy plyn a pri pyrolyze aj pyrolyzny olej, ktoré je mozné dalej pouzit ako uslachtilé paliva®>.

Vyhodou pyrolyzy je moznost spracovania samostatného odpadu obsahujuceho vysoky podiel
anorganickych latok, ktoré zostana v tuhom zvysku*, &o v pripade kalov nie je zanedbatelna polozka. Pri
priamom spalovani sa kaly z nizkou energetickou hodnotou len pridavaju k horfavym odpadom °, aby
boli tepelne spracované v spalovniach alebo cementarenskych peciach. V cementarenskom priemysle je
tento tuhy zvySok pouzity na vyrobu cementu®®.

Analyze predchadzala navsteva prevadzky lakovne v automobilovom zavode Volkswagen
v Bratislave, kde sa preSli prevadzky, kde jednotlivé kaly vznikaju a ako sa upravuju na odvoz.
Zakladnym problémom kalov je velké mnoZzstvo vody, ktoru treba odstranit’ a to nie kvoéli tomu, Ze by
mali byt tepelne spracované, pretoZe v suCasnosti sa tento odpad tepelne nespracuva, ale kvoli
konzistentnosti odpadu a jednoduchej preprave. Kal sa teda rbznymi procesmi upravuje do nie tekutej,
ale do tuhej formy napr. tuhej kase, ktora vytvara kopy a drzi tvar alebo sa z neho odstrafiuje voda
odlu€ovanim na sitach a nasledne sa susi.

Niektoré tieto kaly su klasifikované ako nebezpeény odpad, ¢o spdsobuje nie malé problémy pri jeho
likvidacii. Aj s prikladov v zahraniCi vieme, Ze tento odpad sa pridava do spalovacich procesov
v spafovniach tuhého odpadu, kde sa tepelnou upravou chemicky stabilizuje na jednoduché formy
odpadu, ktoré nie su nebezpelné, resp. zvysok po tepelnom spracovani je popol, ktory sa umiestriuje na
beznu skladku.

Pri vyrobe automobilov dochadza pri technologickych procesoch ku vzniku réznych druhov kalov
s rdznym zloZenim a s réznou vyhrevnostou, resp. obsiahnutou energiou. CiZe niektoré s kalov mozu
byt v spalovniach nielen tepelne spracované, ale médzZu svojou energetickou hodnotou pozitivne
ovplyvnit energetickl hodnotu vsadzanej spalovanej zmesi.
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Odber a priprava vzoriek

Odber vzoriek bol uskuto€neny pri navsteve zavodu priamo v prevadzkach lakovne, kde vznikaju
a boli odobraté z kontajnerov, v ktorych sa kal odvaza na likvidaciu, ¢ize boli presne v stave, v akom by
v pripade tepelného spracovania boli odvezené do spalovne. Vzorky boli odobraté jednoduchou formou
— odobraté lopatkou do oznaeného plastového vreca ariadne uzavreté ato nielen z prepravnych
dbvodov, ale aj preto, aby nestratili vihkost, s akou budu odvaZzané do spalovacieho zariadenia.

V laboratériu Katedry energetickej techniky Zilinskej univerzity sme robili naslednu pripravu vzoriek.
Aby sme mohli ur€it vyhrevnost vzoriek, museli byt vysuSené podla normy pri 105 °C na suSiacej vahe
(obrazok 1), kde bola odmerana aj vihkosti jednotlivych kalov v hmotnostnych percentach.

Obrazok 1: Vzorka pripravena na susenie

Obrazok 2: Nasledné vazenie vzorky do
v susiacej vahe KERN DLB

nadobky kalorimetra na laboratornej
vdhe KERN ABT 220 SDM

Vzorky boli suSené na suSiacej vahe KERN DLB. Po vlozeni vzorky si suSiaca vaha odvazi vzorku
anasledne sa pusti suSiaci ohrev. V okamihu, ked prestane hmotnost vzorky klesat vplyvom

odparovania vlhkosti sa proces suSenia zastavi a vaha vypocita hmotnostné percento vihkosti. Cely
tento proces vaha vykonava automaticky, bez zasahu obsluhy.

Vzorky boli oznacené Cislom a posledna vzorka pismenom x. Z merani nam vysli vihkosti jednotlivych
vzoriek, ktoré su uvedené v nasledujucej tabulke 1.

Tabulka 1

Oznacenie vzorky
1+2

Vlhkost’ v hmotnostnych %
7,78
12,20
19,71
20,01
6,94
8,88

X | olo|bh|w
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Meranie vyhrevnosti vzoriek kalov

Meranie vyhrevnosti kazdej vzorky (obr.3) sa vykonavalo ihned po priprave vzorky suSenim, aby bolo
meranie ¢o najmenej ovplyvnené okolitou vihkostou, aby nedoslo ku kontaminacii vihkostou z okolitého
vzduchu vplyvom adsorpcie. Meranie vyhrevnosti sa vykonavalo na kalorimetrickom meracom pristroji
na meranie spalného tepla LECO AC 500 (obrazok 4).

Obrazok 3: Pripravené vzorky jednotlivych Obrazok 4: Kalorimetricky pristroj na
kalov na meranie meranie vyhrevnosti LECO AC 500

Postup merania

Do meracieho pristroja je nutné vzorku pripravit.

At o ' ; y i

r L e S : .
L L4 cieNTT ) A
[ 2 2 >, = BN -

Obrazok 6: Nadobka Obrazok 7: Vyplach kartuSse = Obrazok 8: Natlakovana

S navazenym kalom kyslikom a nasledné kartus so vzorkou
S vnorenym zapalovacim automatické natlakovanie pripravena na meranie
dréotom kartuse vyhrevnosti

Najprv sa navazi vzorka do nadobky o hmotnosti 0,8 az 1,2 gramu (obr. 2), do ktorej sa nasledne
vlozi odporovy drdt (obr.6), ktory v kyslikovej atmosfére meracej kartuSe zapali vzorku. Kartu$ sa
hermeticky uzavrie aj so vzorkou, urobi sa vyplach kartuse kyslikom a nasledne sa natlakuje kyslikom
na stanoveny tlak, ktory pristroj zabezpecuje automaticky (obr.7). Takto natlakovana a uzavreta kartus
sa ponori do vani¢ky kalorimetra a pripoja sa elektrédy (obr.8), cez ktoré tecCie elektricky prud v Case,
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ktory si pristroj automaticky pusti po ustaleni kalorimetra, ktory rozzeravi Zeraviaci drét a dojde
k zapaleniu vzorky. Po vyhoreni vzorky pristroj signalizuje odstavenie a vypocCita zo zadanej hmotnosti
vyhrevnost v MJ. kg™. Vysledky merani sa nachadzaju v nasledujucej tabulke &. 2.

Tabulka 2

Vzorka Vyhrevnost' v MJ kg™

1+2 1,724

16,623

16,286

8,350

0,028

X o |0 | |w

10,630

Ako je mozné vidiet z tabulky €.2, vzorky 3 a4 vykazuju velmi dobru vyhrevnost, ktoru mézeme
prirovnat k vyhrevnosti dreva, vzorka 5 aX sa svojou energetickou hodnotou mézu prirovnat
k vyhrevnosti komunalneho odpadu®. Rozdielnost vyhrevnosti vzoriek mozno vidiet aj v nasledujicom
grafe 1.

Vyhrevnost v MJ.kg!
18
16
14

MJ.kg?

o N B~ OO

1+2 3 4 5 6 X
vzorka

Graf 1: Vyhrevnost jednotlivych vzoriek

Analyza prvkov vzoriek
CHNO analyza (EDXRF)

CHNO analyzu vykonalo pracovisko Vyskumného centra Zilinskej univerzity, ktorému sme dodali
vzorky véetkych meranych kalov. Na tato analyzu bol pouzity ARL™QUANT X EDXRF Spectrometer.

Touto analyzou sa urcilo hmotnostné percento uhlika, vodika a dusika a kyslik je dopoditany. S tejto
analyzy aj prakticky vidime hlavné prvky, ako je uhlik a vodik, ktoré su hlavnou zloZkou ovplyviujucou
vyhrevnost. Dusik sa na spalovani nepodiela aje v palive balastom. Vysledky tejto analyzy su
v nasledovnej tabulke €. 3 a pre grafické znazornenie v grafe 2 . Obsah tychto latok je zo suSiny vzoriek.
Obsah pbdvodnych vzoriek je v tabulke €. 4.
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Tabulka 3
Vzorka C m/m% H m/m% N m/m% O m/m% CHNO m/m%
1+2 10,22 1,64 0,00 55,15 67,00
3 47 54 6,89 2,90 27,88 85,20
4 51,20 7,20 4,85 25,87 89,11
5 20,76 2,81 1,17 44,28 69,00
6 1,12 0,46 0,00 57,04 58,61
X 28,73 3,99 1,99 35,50 70,20
Obsah CHNO vo vzorkach
100
90
80
70
60
R 50
40
30
20
10 I
0 I_ . . - —_— [ |
142 3 4 5 6 X
vzorka
mCm/m% ®WHmM/m% Nm/m% mOm/m% mCHNO m/m%
Graf 2: Vysledky CHNO analyzy
Tabulka 4
Vzorka C m/m% H m/m% N m/m%
1+2 10,22 1,64 0,00
3 24,95 8,92 1,39
4 27,87 9,23 2,33
5 17,74 4,49 0,79
6 0,05 0,1 0,00
X 25,41 8,29 1,62

Ako je mozné vidiet' z tabuliek, vzorky 3, 4 a X maju vysoky obsah uhlika a vodika, o su hlavnymi
zloZkami, ktoré su zodpovedné za energeticky obsah paliva.

Analyza ostatnych prvkov (EDXRF)

Medzi ostatné prvky nachadzajuce sa vo vzorkach patria kovy alkalickych zemin, alkalické kovy
a kovy a fosfor a sira. Zastupenie tychto prvkov je v jednotlivych vzorkach rézne a zavisi od jednotlivej
technoldgie kde vznika. Kaly obsahuju prvky, ktoré su predpokladané pre lakoviiu automobilky, pretoze
su zastupené vo farbach lakoch a vyplniach povrchovych uprav automobilov. V tabufkach je uvedeny
prvok, jeho hmotnostné percento a Standardna chyba v %.
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Tabulka 5: Vzorka 1+2 Tabulka 6: Vzorka 3 Tabulka 7: Vzorka 4
Prvok | m/m% | StdErr% Prvok | m/m% StdErr% Prvok | m/m% StdErr%
Ca 24,410 0,210 Ti 7,670 0,130 Ti 3,860 0,100
Px 2,770 0,0800 Al 2,450 0,080 Si 2,010 0,070
Fe 2,000 0,070 Si 1,990 0,070 Ca 1,340 0,060
Mg 0,791 0,039 Mg 0,978 0,049 Ba 1,120 0,050
Si 0,584 0,029 Ca 0,902 0,045 Mg 0,972 0,048
Sx 0,490 0,024 Fe 0,244 0,012 Al 0,813 0,040
Al 0,468 0,023 Sx 0,163 0,008 Sx 0,337 0,017
Cl 0,403 0,020 Cl 0,135 0,007 Fe 0,135 0,007
Mn 0,298 0,015 Cl 0,113 0,006
Ni 0,281 0,014
Zn 0,247 0,012

Tabulka 8: Vzorka 5 Tabul'ka 9: Vzorka 6 Tabulka 10: Vzorka X
Prvok | m/m% StdErr% Prvok | m/m% StdErr% Prvok | m/m% StdErr%
Ba 21,360 0,200 Na 27,610 0,220 Ba 17,370 0,190
SX 4,980 0,110 Al 9,340 0,150 SX 3,650 0,090
Si 1,910 0,070 Px 1,710 0,060 Ca 3,610 0,090
Mg 0,815 0,041 Fe 0,967 0,048 Si 2,350 0,080
Ca 0,806 0,040 Si 0,465 0,023 Mg 1,080 0,050
Sr 0,573 0,029 Ca 0,406 0,020 Al 0,643 0,032
Al 0,552 0,028 Zn 0,359 0,018 Sr 0,506 0,025
Mn 0,149 0,007 Cl 0,343 0,017
K 0,122 0,006 Fe 0,189 0,009

V tychto kaloch sa nachadza velké mnozZstvo prvkov, preto su v tomto ¢lanku uvedené len tie, ktorych
zastupenie je vacsie ako 0,1 hmotnostného %.

Zaver

Nakladanie s odpadmi, v naSom pripade Specifickymi kalmi z konkrétnej automobilky, je stéle
otvoreny problém, ktory treba rieSit na viacerych urovniach. Hlavnou ulohou tejto analyzy bolo zistit
energeticky obsah jednotlivych Specifickych kalov zlakovne, ako aj zistenie prvkového obsahu
jednotlivych vzoriek. DOlezitym udajom je zistenie obsahu v suSine, pretoze vodik obsiahnuty vo vode
skresfuje pohlad na spalitefné zloZky kalov. Ako je mozné vidiet v tomto prispevku, niektoré kaly maju aj
vysoku energeticki hodnotu, porovnatelnu napr. s drevom (kal €. 3 a 4), iné su porovnatelné svojou
energetickou hodnotou napr. s komunalnym odpadom (kal € 5 a X). Problematike odpadnych kalov sa uz
dihdiu dobu venuje pozornost® avdak analyza tychto konkrétnych kalov z prevadzky lakovne doposial
urobena nebola, preto sme sa zamerali prave na ne. Dal§im problémom je, Ze kazda lakoviia pouziva
inU technoldgiu a to aj v ramci koncernov, preto pripravujeme aj analyzu kalov z inych lakovni, aby sa
mohli tieto kaly porovnat a zistit, ¢i je nutné z v kazdom pripade rieSit problémy individualne.

Pridavok kalov, ktoré nemaju vysoku energeticki hodnotu do paliva nemusi byt v energetickych
zariadeniach energetickym prinosom, av8ak délezita, vich pripade je ich likvidacia, chemicka
stabilizacia a nerozpustnost’ zvySkov na skladke po takomto spracovani. Toto je mozné vo vacsine

pripadov dosiahnut tepelnymi procesmi a nasledne odpad uloZit na beznu skladku alebo pouzit pri
vyrobe cementu. Tieto problémy budu predmetom aj dalSieho vyskumu.
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Disposal of sludge from the automotive industry in power plants
Peter PILAT, Marek PATSCH

University of Zilina, Faculty of Material Engineering, Department of Power Engineering,
Univerzitna 8215/1, 010 26 Zilina, Slovakia

Summary

During technological processes in the automotive industry, several types of sludges are produced,
which are problematic to dispose of using classic methods, and some types of sludges are classified as
hazardous waste, which complicates their disposal. This contribution deals with the possibilities of
sludge disposal in conventional energy facilities such as municipal waste incinerators or cement plants.
After the heat treatment of this waste, the residue remains, which does not pose a danger to the
environment [2] and can be placed in a regular landfill, or used at the cement production in cement
plants. The article presents the results of the EDXRF analysis of C-H-N-O and elements, the results of
the measurements of the humidity of the samples and the heat of combustion from individual sludges, as
they were taken directly in the production of the automobile plant. The analysis found that some sludges
have an energy content comparable to wood, others to municipal waste, and the energy value of some
sludges is negligible. Sludges come from a specific operation of a car manufacturer, and therefore their
content and composition are also specific.

Keywords: disposal of sludge, calorific value, chemical composition of sludge, humidity
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Abstrakt

Clanok sa zaoberé prezentaciou textilnych sorbentov pouZzivanych pre udely zachytenia uniknutej
nebezpecnej latky. SucCastou Clanku je experimentalne stanovenie sorpénej kapacity hydrofébnych,
chemickych a univerzalnych sorpénych rohozi (textilnych sorbentov) pre vybrané polarne (voda a lieh) a
nepolarne (olej a benzin) kvapaliny. Experimenty sa realizovali podfa ASTM F726-17, typ I. a EN ISO
9073-6:2004. Cielom prispevku je experimentalne stanovenie sorpcnej kapacity textilnych sorpcnych
rohoZi dvoma odlisnymi spésobmi, porovnanie ziskanych vysledkov a komparéacia ziskanych utdajov
s udajmi od vyrobcu. Ziskané vysledky potvrdili univerzalnost textilnych sorpénych rohoZi pre benzin.
Sorpéné kapacity chemickej a univerzalnej rohoZe pre substrat voda su rovnaké a zhodné s udajmi od
vyrobcu. Cas 60 sekund bol sorpény &as dokedy déslo k vySerpaniu sorpénej kapacity sorbentu
ponoreného do testovanej kvapaliny. Nasledne sa hodnoty sorpénej kapacity nemenili.

Kracéoveé slova: nebezpeéna latka, textilné sorbenty, sorpcia, sorpcna kapacita

Uvod

V ramci podnikov, ktoré pracuju s nebezpeCnymi latkami je délezita priprava na krizové udalosti.
V zaujme zniZenia nepriaznivych ucinkov havarii je pre priemyselny systém velmi délezité identifikovat
nebezpecCenstva, posudit a najma riadit rizika. Priemyselné odvetvia su zlozité kvoli poctu
prvkov/komponentov, stupfiu neistoty a vysokému stupfiu interakcie medzi komponentmi'. Vzhladom na
to, Ze vzniku kriz sa neda vyhnut, spolo¢nosti s operaciami zahffiajucimi vysoku uroven rizika musia
najst spdsoby, ako zvladnut krizy spésobené ich ginnostou?. Krizovy manazment ma v tychto zloZitych
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systémoch velky vyznam, pretoze pomaha zmiernit dosledky priemyselnych havarii®>. Kone¢nym cielom
systému krizového manazmentu je byt pripraveny riesit rusivé incidenty alebo kritické situacie rychlym,
vhodnym a primeranym spdsobom®. Ako niektori autori uvadzaju, je potrebné predpokladat dosah
pripadnej negativnej udalosti a nasledne k tomu prispésobit adekvatny material, ktory zabezpedi
absorbovanie pripadnej uniknutej latky®®. V pripade kvapalného Uniku je jednym z rie$eni prave vyuzitie
textiinych sorbentov. Textilné sorbenty sorbuju latku na zaklade prifnutia rozliatej kvapaliny k povrchu
sorpéného materialu. Vyznacuju sa schopnostou nasiaknutia uniknutej kvapaliny v mnoZzstvach, ktoré su
mnohonasobkami vlastnej hmotnosti. Su vyrobené z polypropylénovych (PP) mikroviakien so Specialnou
Upravou vzhladom na druh textilného sorbentu. Delime ich z hladiska schopnosti viazat chemické latky
na hydrofébne, chemicky odolné a univerzalne. Kazda z tychto troch skupin ma typickua farbu pre
jednoduché rozoznanie sorbentu.

Hydrofébne sorbenty, ako z nazvu vyplyva, odpudzuju vodu. Su prednostne vyuzivané pri Unikoch
latok na vodnej hladine. Vdaka ich hydrofébnosti dokazu plavat na povrchu vodnej hladiny a prednostne
sorbuju uniknuté latky (pokial ma uniknuta latka mens$iu hustotu ako voda, a teda pokryva hladinu
vody)'®. Hydrofébne sorpéné rohoze su zvaésa bielej farby. Hydrofébne sorbenty su vyrobené
Z polypropylénovych (PP) mikroviakien, vdaka ¢omu su velmi lahké a aj po uplnom zmacani neklesnu
na dno nadoby s vodou. Mikrovlidkna okrem lahkosti sorbentu zaistuju aj vysoku sorpénu kapacitu a
uniknuté latky ostavaju trvalo naviazané na sorbente, neuvolfiuju sa samovolne, no v pripade potreby sa
da sorbent giastoéne ziskat' spat™’. Hydrofébny sorbent dokaze naviazat/sorbovat nepolarne kvapaliny —
oleje. Hydrofébny sorbent neviaze vodu do svojej Struktury a teda dokaze plavat na hladine, va¢sinou sa
pouziva ako rohoZ, norna stena a sorpény had™?*2,

Chemické sorbenty su pouzivané prevazne na sorbciu agresivnych chemickych kvapalnych latok ako
su hydroxidy a koncentrované kyseliny. Chemické textilné rohoze byvaju &asto ruzovej, pripadne Zltej
farby. Chemické textiiné sorbenty sa pouzivaju v réznych chemickych laboratdriach, pripadne
chemickych prevadzkach, no vyskytuju sa taktiez vo vybaveni havarijnych suprav hasi¢skych a
zachrannych sluzieb. Vyroba chemickych textilnych rohozi je doplnena Specialnou hydrofilnou Upravou
polypropylénovych (dalej len PP) mikroviakien. Tato uprava ovplyviuje ich vysoku odolnost
k agresivnym chemickym latkam. Vdaka polypropylénu su vysoko odolné voéi odreniu, ¢o umozriuje
jednoduchd manipulaciu po skonéeni sorpcie®®.

Univerzalne sorbenty, ako uz pomenovanie prezradza, sa daju vyuzivat univerzalne, avsak nie su
hydrofébne. Viazu slabé kyseliny a vodné roztoky, emulzie tukov, olejov, aj ropnych latok. Univerzalnu
sorpciu latok im umoziuje ich zloZenie. Vyuzivaju sa v prevadzkach, kde sa pracuje s roznymi druhmi
kvapalnych latok. Univerzalne sorpéné rohoze byvaju Sedej farby. Chemické a univerzalne sorbenty su
hydrofilné sorbenty — materialy, ktoré dokazu na svoj tuhy povrch naviazat’ vodu, teda polarne aj nepolarne
kvapaliny. Pouzivaju sa na zachytenie nebezpeénych latok — kvapalin na pevnom povrchu®*2,

Cielom ¢lanku je popis prostriedkov pre uc€inné zachytenie unikajucej nebezpecnej latky v podniku,
konkrétne textilnych sorpénych prostriedkov pre rychle a u€inne zachytenie uniknutych latok vybranych
polarnych a nepolarnych kvapalin, ako i popis reakcie na vzniknutu udalost. Zaroven je cielom
stanovenie sorpénej kapacity vybranych textilnych sorpénych materidlov dvoma réznymi metodickymi
postupmi.

Experimentalna €ast’
Experimentalne vzorky: textilné sorbenty

Pre vyskumné ucely boli pouzité textilné sorbenty, klasifikované podla ASTM F726 ako sorbenty Typ
1*. Ide o sorbenty, ktoré svojou dizkou a Sirkou mnohonasobne prevysuji svoju hrubku, zarover vsak
s linearnym charakterom a dostatocnou hrubkou, napr. pasky, rohoze (obrazok 1, tabufka 1). Vyber
vzoriek bol cieleny. Vzorky boli ziskané z hasiCskej stanice vybraného okresného riaditel'stva
Hasi¢ského a zachranného zboru ako reprezentativhe vzorky, ktoré vo vSeobecnosti prislusnici
Hasi¢ského a zachranného zboru Slovenskej republiky pouzivaju.
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a) HSR b) ChSR

Obrazok 1: Experimentalne vzorky

Hydrofébna sorpéna rohoz HSR (obrazok 1a) je vhodna na unik ropnych latok na vodnu hladinu®.
Univerzalna sorp¢na rohoz USR (obrazok 1c) je hydrofilna. Jej sorpéna kapacita pre olej je rovnaka so
sorpénou kapacitou hydrofébnej rohoze'®. Chemicka sorpéna rohoZ (obrazok 1b) uvadza najvyssie
hodnoty sorpénej kapacity pre olej aj vodu®’. Sorpéna kapacita je miera (schopnost) latky nasat alebo
vstrebat ropny produkt, alebo inG neziadulcu latku’. Sorpéna kapacita je bud bezrozmerné &islo (ako to
uvadza tabulka 1) alebo je mozné v praxi najst aj vyjadrenie ,g/g“, alebo sa udava v percentach
(uvedené v tabulke 3).

Tabulka 1: Charakteristika testovanych sorbentov'>*’

_ Skasobné vzorky — sorp¢éné rohoze
Vlastnosti a parametre

Hydrofébna Chemicky odolna Univerzalna
Oznacenie HSR ChSR USR
Popis Biele vlakna ZIté vlakna Sivé vlakna
Chemické zlozenie 100% polypropylén (PP)
Reakcia na H,0 Hydrofébny Hydrofliny Hydrofliny
Toxicita Nie Nie Nie
Biologicka odburatelnost Nie Nie Nie
Hmotnost balenia (kg) 3 7,2 6
Sorp&na kapacita na H,O na 1 kg 0 10 10
Sorp&na kapacita na olej na 1 kg 36 19,30 18

Experimentalne vzorky: vybrané polarne a nepolarne kvapaliny ako adsorbovany
material (substrat)

Stanovenie sorpénej kapacity textilnych sorbentov bolo realizované podfa platnych Standardov, kedy
sa experimentalne stanovuje sorpéna kapacita kvapaliny (olej). Pre vyskumné ucely bolo pouzitych viac

kvapalin. Vybranymi latkami pre ucel sorpcie su dve polarne kvapaliny (voda a etanol) a dve nepolarne
kvapaliny (benzin a olej) (tabulka 2).

Olej je sugastou testovacich Standardov ASTM F716 — 18", Voda a etanol boli zvolené ako polarne
kvapaliny, beZzne pouzivané a zarovef dostupné. Volba druhej nepolarnej kvapaliny padla na benzin,
ktory je na Slovensku najéastejsie prepravovanou nebezpeénou latkou®®.
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Tabulka 2: Charakteristika latok vybranych ako substraty pre adsorpciu

Substrat
Charakteristiky Nepolarne kvapaliny Polarne kvapaliny
Olej Automobilovy Voda Etanol

benzin Super 95 (96 % obj.)
Hustota (kg.m’®) 950 pri 15 °C 750 pri 15 °C 999 pri 15 °C 812 pri 15 °C
Bod vzplanutia (°C) <80 -25 Nehorlava kvapalina |14 C podfa Pernski-

Martensa

Medze vybusnosti (%) X 0,6-8 X 3,3-19
Kinematicka viskozita|4 *10® pri 40 °C |< 1*10° pri 37,8 °C| 0,896 *10° pri 25 °C X
(m?.s™)

X — data neuvedené

Experimentalne metody

Vsetky experimenty boli realizované za rovnakych atmosférickych podmienok. VSetky substraty boli
pouZzité pre testovanie sorpcie sledovanych textilnych sorbentov.

Textiiné sorpéné materidly mézu byt testované dvoma $tandardmi: ASTM F726-17, typ I. ** a EN ISO
9073-6:2004%. V tabulke 3 st uvedené podmienky experimentu. Réznorodost podmienok bola vyuzita
na ziskanie relevantnych vysledkov.

Pri skumani u&innosti sorbentov hra délezitu ulohu &as. Sorpény €as predstavuje €as, za ktory déjde
k vyCerpaniu sorpénej kapacity sorbentu ponoreného do testovanej kvapaliny (tabulka 3).

Tabul'ka 3: Experimentalne podmienky stanovenia sorpcnej kapacity textilnych sorpénych rohozi
podla ASTM F726-17, typ |.** a EN 1SO 9073-6:2004%,

Podmienky realizacie Standardy
ASTM F726 — 17,typ I. | STN EN ISO 9073-6:2004
Velkost vzorky (m) 1,3x1,3 1x1
Minimalna hmotnost’ (kg) 4.10° 1.10°
Minimalna hladina kvapaliny v nadobe na 2,5.10% 2.10°2
sorpciu (m)
Teplota (°C) 2314 202
Vihkost vzduchu (%) 70+ 20 654
Cas zmacdania 24 hodin 60 sekund
Vzorec pre vypocet sorpénej kapacity AC — ﬁ LAC = My — My + 100
m#* [- alebo g/g] My [%0]

Stanovenie sorpénej kapacity textilnych sorbentov podfa ASTM F726

Zvolena Standardna metoda testovania sorbentu sa pouziva v adsorpénom teste pri moznych unikoch
nerafinovanej ropy. Vzorky Stvorcového tvaru (1,3 x 1,3 m) musia mat poZadované mnozstvo, ktoré sa
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ur€i na zaklade hrubky a hmotnosti vzorky. Hrubka vzorky musi byt minimalne 0,025 m. Vzorka nie je
dostato¢ne hruba (je 0,005 m), jednotlivé vzorky sa vrstvia na seba ako vidiet na obrazku 2. Zaroven,
pripravena vrstva vzoriek musi mat hmotnost minimalne 0,004 kg. Pripravené vzorky s pozadovanou
velkostou, hrubkou a hmotnostou sa vloZia do nadoby naplnenej danou nebezpecnou latkou
(obrazok 2). Proces sorpcie sa uskutoChuje pocas 24 hodin + 30 minut. Postup sa opakuje trikrat.

Eage _EE
1/

Obrazok 2: Zadiatok sorpcie podl'a ASTM F276

Po uplynuti stanoveného Casového limitu sa namocCena vzorka vyberie z nadoby a pripevni sa
vertikalne za ufelom zachytenia sorbatu a necha sa odkvapkavat nadbyto¢na kvapalina. Po 30 = 3
sekundach (alebo 120 + 3 sekundach vo velmi visk6znom oleji) sa zaznamena hmotnost namocéenej
vzorky. Adsorbované mnozstvo latky sa vypocita pomocou vzorca (1):

m'=m?-m?-m? (1)
kde:

m' je hmotnost sorbentu so sorbatom (g),

m? je hmotnost drZiaka mokrej testovacej vzorky, krystalizaénej misky a vihkého sorbentu (g),

m? je hmotnost drziaka mokrej vzorky a misky (g),

m* je hmotnost suchého sorbentu (g).

Sorp¢na kapacita AC sa vypocita podfla vzorca (2)

ml

AC = —;
m [- alebo g/g] (2)
kde:
AC je maximalna sorpCna kapacita,
m' je hmotnost sorbentu so sorbatom (g),

m* je hmotnost suchého sorbentu (g).

Stanovenie sorpénej kapacity textilnych sorbentov podla EN ISO 9073-6:2004%

EN ISO 9073-6 popisuje metody na hodnotenie vybranych vlastnosti spravania netkanych textilii
pri vystaveni pésobeniu kvapalin, vratane absorpénej kapacity (AC) sorpéného materialu®®. VSetky latky
a sorp&né materialy boli 24 hodin kondiciované pri teplote 21°C a vihkosti vzduchu 65 %.

Textilné rohoze (rozmerov 1 x 1 m) a minimalnej hmotnosti 0,001 kg boli umiestnené na drotené
pletivo a vlozené do sklenenej nadoby s vybranou kvapalinou (Obrazok 3). Vzorky boli ponorené
priblizne 0,020 m pod hladinu zvolenej kvapaliny potas 60 s + 1 s. Nasledne vzorky vertikdlne
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odkvapkali po€as 120 s + 3 s a boli zvazené. Experiment sa opakoval patkrat. Vypocet sorpénej kapacity
sa realizoval podfa vzorca (3):

Lac ="Mk 100
Mg [%] (3)
kde:
LAC je sorpcna kapacita (%),
my je hmotnost suchej skuSobnej vzorky (g),
m, je hmotnost zmadanej vzorky na konci skusky (g).

Obrazok 3: Zmacanie vzoriek textilnych rohoZi v benzine - zaciatok sorpcie podla EN ISO 9073-6.

Vysledky a diskusia

Vyskum textilnych sorp&nych materidlov je zamerany na sledovanie:
. Casu sorpcie pre danu kvapalinu,
. kapacity textiiného sorpéného materialu.

Zvolené experimenty mali v metodike uréeny &as sorpcie. U&elom bolo sledovanie sorpénej kapacity.
Experimentalne vysledky z jednotlivych metodickych postupov su prehladne porovnatelné v tabulkach 4 az 7.

Vysledky hodnotenie textilnych sorbentov podla EN ISO 9073-6:2004

Stanovenie sorpénej kapacity podla EN ISO 9073 prebiehalo v &asovom horizonte 60 s 3. Vysledky
boli porovnavané s udajmi od vyrobcu (tabulka 4). Vyrobca udava sorpénu kapacitu len pre vodu a olej
(obrazok 4). Vyrobca neudava Cas sorpcie. Zhoda je preukazana u sorpCnej kapacity pre vodu
(obrazok 4a). Udaje ziskané pre olej su nizSie (obrazok 4b.).

Vysledky zadané vyrobcom pésobia zavadzajuco, pretoZze su uvadzané v litroch. Vyklad sorpénej
kapacity musi byt vysvetlovany ako mnozstvo (objem) prijatého sorbatu (kvapaliny) na jednotkovu
hmotnost. Dany spdsob neprezentuje hodnotu adsorpénej kapacity, ale mnozZstvo nasatého objemu
kvapaliny ozna€ené ako (m, - my). Uvedeny parameter mdze byt udavany aj v mililitroch, pretoze ide
o vodu, ktorej hustota je rovna 1 g.cm™. Nasledne boli vypoé&itané sorpéné kapacity LAC. Ziskany
vysledok sorp&nej kapacity pre vodu bol ziskany zamernym zatazenim hydrofébneho sorbentu pocas 24
hodin. Pre ucely porovnania bol urobeny prepocet objemu sorbovanej kvapaliny na hmotnost sledovanej
vzorky (tabulka 4).

Patron ¢isla: Konference POTRAVINARSTVI NA CESTE K UDRZITELNOSTI
WASTE FORUM 2024, éislo 4, strana 2066



Iveta MARKOVA, Jozef KUBAS, Katarina PETRLOVA, Katefina BLAZKOVA: Stanovenie sorpénej kapacity
textilnych sorbentov pouzivanych na zniZovanie negativneho dopadu havarii spojenych s unikom nebezpecnej
latky v podniku

Tabulka 4: Experimentélne vysledky a vypoéet LAC pre vodu podla EN ISO 9073-6:2004%

Plocha Priemerna Hmotnost’ (mp-my)

Textilné hmotnost’ nasatého dané , LAC dané
e 1 vzorky hei K Sst d ‘rob LAC (-; 9/9) ‘rob
sorpéné | (m?) suchej vzorky | mnozstva vody vyro c_cl)m vyrobcom

rohoze (9) (9) (ml.g™)

Sorbat: voda, hustota = 1 000 kg.m™
HSR 2,78 £ 0,0074 0,47 £ 0,098 0 0,17 £ 0,03 0
ChSR 0,100 1,88 + 0,009 17,56 + 1,14 10 9,34 £ 0,95 10
USR 2,74 +0,33 27,28 +3,47 10 9,93+0,18 10

HSR a USR hodnoty LAC pre olej su relativne porovnatelné (tabulka 5). Olej su schopné absorbovat
vSetky skimané vzorky, ako to prezentuju ini autori®*. Porovnavanie experimentalnych Gdajov s Gdajmi
od vyrobcu pri substrate olej (tabufka 5) ukazuje rozdielnost. Vyrobcovia prezentuju ovela vysSie
hodnoty sorpénej kapacity, radovo dvojnasobné. Pre u&ely overenia vysledkov boli realizované 3-krat
avzdy srovnakym vysledkom. Vyrobca apeluje na pouZzivanie uvedenych prostriedkov vo velkom
rozsahu (tabufka 1), kde by bolo mozné predpokladat, Ze hodnoty LAC su vySSie, ale dana skutocnost
nebola experimentom potvrdena.

Tabulka 5: Experimentéine vysledky a vypoéet LAC pre olej podfa EN ISO 9073-6:2004%

Plocha Priemerna | Hmotnost’ (my-my)

Textilné | yzorky hmotnost nasavteho (my-my) ] dané LAC (-: g/g) L,'AC dané

sorpéné | (m?) suchej mnozstva (ml) vyrobcom vyrobcom

rohoze vzorky (g) |(mn-my) (9) (ml.g?)

Sorbat: olej, hustota = 950 kg.m™

HSR 2,71+0,14 |21,84+0,97| 22,98 18 ml.g™ 10,75+ 0,25 18
ChSR 0,100 | 1,84+0,08 |13,21+0,44| 13,90 19,30 ml.g™ | 9,55 + 0,44 19,30
USR 2,95+0,19 |19,79+0,50| 20,83 18 ml.g™ 11,74 £ 0,23 18

Hodnotenie sorp&nej kapacity textilnych sorbentov pri aplikacii na ropné produkty vychadza z inych
legislativnych poziadaviek. Jedna sa o udelenie narodnej environmentalnej znacky produktovej skupine
sorpénych materidlov. Pouzitie sorpénych materidlov sa uplatiiuje za u€elom eliminacie pdsobenia
nebezpecnych latok a Cistenia Zivotného prostredia. Samotny sorbent sa povaZuje za ekologicky
nezavadny'>'’. Ministerstvo Zivotného prostredia Slovenskej republiky (dalej len MZP SR)** udeluje
danym druhom vyrobkov oznacenie ,ekologicky vhodny vyrobok® na zaklade splnenia pozadovanych
kritérii podla zakona 469/2002 Z.z*°.

Vyjadrenie o jednotlivych podmienkach na udelenie narodnej environmentalnej znacky produktove;j
skupine sorpénych materialov Specifikuje poziadavky na ich minimalnu sorpénu schopnost, ktoré sa
vztahuju na vodu a ropné latky?. Zastupcom ropnych latok je automobilovy benzin SUPER 95 (tabulka
6).

Univerzalne sorpéné materidly musia dosahovat minimalnu sorpénu schopnost 6 g sorbatu/1g
sorbenta stanovenu podla technickej normy EN ISO 9073-6:2004%% za pouzitia média — automobilovy
benzin SUPER 95% . Ako vidiet v tabulka 6, uvedena poZiadavka je splnena.
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Tabulka 6: Experimentalne vysledky a vypocet LAC pre benzin porovnané s kritériami EN ISO
9073-6:2004% Ministerstva Zivotného prostredia Slovenskej republiky**

Textilné | Plocha Priemerna Hmotnost’ LAC (-; g/9) EN ISO 9073-
sorpéné | vzorky | hmotnost suchej nasatého 6:2004%
rohoze (m?) vzorky (g) mnozstva benzinu
(mn - mk) (g)

Sorbat: benzin, hustota = 750 kg.m™
HSR 2,82+0,13 21,75+ 1,03 7,72+ 0,41 5,00
ChSR 0,100 1,82 £ 0,03 13,26 + 0,44 7,14 £ 0,25 6,00
USR 2,90 + 0,09 19,85+ 0,53 6,84 £ 0,12

Do akej miery su splnené poziadavky dosahovat minimalnu sorpcnu schopnost podla EN ISO 9073-
6:2004% aj u ostatnych testovanych vzoriek, je prezentované v Tabulka 7. V tomto pripade st hodnoty
vyrazne porovnatelné, v pripadoch sorpcie oleja a benzinu su experimentalne hodnoty vysSie ako sa
oc¢akavaju v zmysle normy.

Tabulka 7: Experimentalne vysledky LAC pre rohoZe porovnané s kritériami Ministerstva
Zivotného prostredia Slovenskej republiky®

LAC
HSR ChSR USR
Sornat | Sommentlne iz e Experimentaie] iz gy« | Experinentaie yzp
voda 0,17 £ 0,03 0,50 9,34 + 0,95 X 9,93+0,18 X
lieh 7,79+ 0,17 X 7,18 £ 0,25 X 8,64 £ 0,19 X
olej 10,75+ 0,25 7,00 9,55+0,44 8,00 11,74 £ 0,23 8,00
benzin 7,72 £ 0,41 5,00 7,14 £ 0,25 6,00 6,84 + 0,12 6,00

X — data neuvedené

U sorpcie je délezitym faktorom €as. Doteraz prezentované vysledky su vysledky sorpcie do 1 minuty.
Cas nasytenia produktov definovany u véetkych sorpénych materialov pre ropné a chemické latky podla
MZP SR (2018) nesmie byt dlhsi ako 3 minuty. Ci je dana skutognost splnena, bolo mozné sledovat
dalSou metédou — ASTM F726°°%°,

Hodnotenie textilnych sorbentov podla ASTM F 726

Stanovenie sorpénej kapacity AC textilnych sorbentov bolo realizované pocas 24 hodin (tabulka 8).
Experiment je realizovany v menSom rozmere (kratSie zorky, nizSia hladina kvapaliny v ktorej su vzorky
ponorené a predovSetkym, ovela kratSi ¢as sorpcie (60 s) v porovnani s predchadzajucou metdédou.
Napriek uvedenym skutoCnostiam, Vysledky sorpénej kapacity AC (tabulka 8) su porovnatelné
s vysledkami LAC pre vSetky skumané vzorky.

Tabulka 8 ponuka sumarizéciu vysledkov AC pre testované textilné sorbenty na vSetkych testovanych
substratoch. Najvyssie hodnoty su opat prezentované pre substrat olej u vSetkych vzoriek sorbentov.
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Tabulka 8 Prezentacia AC pre Cas sorpcie 24 hodin textilnych sorpénych materialov podla ASTM
F 726"
] Vzorky textilnych sorbentov
Sorbaty
HSR ChSR USR
voda 2,74 £ 0,24 8,33+ 0,29 8,66 £ 0,15
olej 10,24 + 0,56 9,54 £ 0,16 10,06 + 0,20
etanol 8,30 £ 0,08 7,78 £ 0,25 8,54 +0,18
benzin 6,41 + 0,50 6,48 + 0,13 6,57 £ 0,18

Sumarizacia vysledkov oboch postupov poukazuje na porovnatelné vysledky (obrazok 4, tabulka 7
a tabulka 8). Pre porovnanie ziskanych vysledkov AC a LAC boli vypracované grafické porovnania
prostrednictvom Excelu. Ako vidiet z obrazku 4, k nasyteniu sorp&nej kapacity testovanych sorbentov
doslo v Case kratSom ako 60 sekund a pri daldej dobe expozicie sorbentu sa uz daldie mnoZstvo
kvapaliny neadsorbovalo.

PretoZze vysledky adsorpénej kapacity textilnych sorbentov poCas ¢asu sorpcie 24 hod a vysledky
adsorpénej kapacity textiinych sorbentov po¢as 60 sekund su vyrazne porovnatefné a u chemickych
rohozi rovnaké. Vysledok je dobry, pretozZe v praxi je potrebné realizovat okamziti, maximalne efektivnu
likvidaciu unikajucich chemikalii. Variabilita vysledkov sa prejavuje u sorpcii oleja, a to u vSetkych
sorpénych rohozi.

HSR
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Obrazok 4 Porovnanie ziskanych experimentalnych udajov oboch metéd s udajmi vyrobcu a

platnej slovenskej legislativy pre HSR, ChSR a USR

Vyron nebezpecnej latky je trvalé riziko v kazdom priemyselnom podniku, v ktorm sa nachadzaju,
produkuju alebo spracovavaju. Je nutné testovat rozne produkty sorbentov a porovnavat realne zistenia
s technickymi listami a Standardmi®®*’. Problematika vhodného implementovania sorbentov je st¢astou
mnozstva vyskumov, ktoré sa snazia urCit spravne sorbenty, pripadne latky na eliminaciu negativneho
dopadu unikajucich latok na Zivotné prostredie®®*°. Vysledky a porovnanie testovania umozni podnikom
vyber sorbentu a tiez zvolit adekvatnu reakciu v pripade, ze sorbent uz nedokaze viac latky absorbovat.
Prave to umozni efektivnejSiu reakciu s niz§im negativnym dopadom na Zivotné prostredie a Zivoty

obyvatelov nachadzajucich sa v okoli nehody.
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Zaver

V dnednej neustale sa vyvijajucej dobe, spojenej s velkym mnozstvom technologickych zariadeni je
ludstvo neustale vystavené rastucemu riziku vzniku extrémnych udalosti, ktoré mézu byt napriklad uniky
nebezpecnej latky z arealu firmy, ktora s latkou manipuluje. Na zmiernenie negativneho dopadu takejto
udalosti sa v priemyselnych podnikoch pouZivaju roézne sorbenty. Clanok je zamerany na textilné
sorbenty, ktoré mozu svojou sorpénou schopnostou umoznit eliminaciu alebo zmiernenie negativheho
dopadu pripadnej havarie v podniku spojenej s Unikom kvapalnej nebezpecnej latky. Tieto sorbenty boli
testované a porovnané so stanovenymi hodnotami. Na zaklade ziskanych vysledkov je mozné
konstatovat, Ze sorpéné kapacity chemicky odolnej a univerzalnej rohoze pre vodu su rovnaké
a v sulade s udajmi uvadzanymi vyrobcom. Sorpéna kapacita na substratovom benzine je u vSetkych
textilnych sorbentov rovnaka. V3etky porovnavané sorpéné rohoze spifiaju kritéria oznacenia ,ekologicky
vyrobok®. Délezitym zistenim je, Ze k nasyteniu sorpCnej kapacity testovanych sorbentov doslo v ¢ase
kratSom nez 60 sekund, a po tejto dobe uz nedochadza k zachyteniu dalSej kvapaliny na sorbent, ¢o je
mozné povazovat za novum vo vykonanom vyskume. Tato skutoCnost je velmi dblezitd v pripade
zasahu zachrannej sluzby, pretoze tato skutoCnost nie je vyrobcami uvadzana. Reagujuce sily musia
vediet, Ze uvedeny material plni svoju ulohu len 60 sekund. Ak do 60 sekund pouzity material
neabsorbuje cely objem vyte€enej kvapaliny, je nevyhnutné ho nahradit novym sorbentom. Na zaklade
novych zisteni je potrebné prijat’ dalSie opatrenia na eliminaciu negativnych dopadov v pripade, Ze unik
nebezpecnej latky trva dlhSie ako uvedené Casové obdobie 60 sekund. Vyroba, preprava a pouzivanie
nebezpecnych latok je prirodzenou sucastou zivota spolo¢nosti a riziko uniku tychto materialov je trvalo
pritomné. Je potrebné hfadat vhodné sorpéné materialy na zachytavanie uniknutych chemikalii s ¢o
najvy$Sou hodnotou sorpénej kapacity, pripadne spésobom prezentovanym v predkladanom c¢lanku.
Ulohou autorov bolo najst prostriedky na rychle a efektivne zachytenie uniknutych nebezpeénych latok
prostrednictvom medzinarodne uznavanych testovacich metéd. V odprezentovanej téme je vSak
potrebny dalsi vyskum, ako aj uplatnenie vy3Sie uvedenych metdd testovania z hfadiska pouzitého
mnozZstva testovanej vzorky a aplikovania konkrétneho postupu. Tak sa ziskaju udaje, ktoré by mohli byt
pouzitelné pre zachranné zlozky (napr. hasi¢ov) pri rieSeni vzniknutej situacie.
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Summary

The article deals with the presentation of textile sorbents used for the purpose of capturing
the leaked hazardous substance. Part of the article is the experimental determination of the
sorption capacity of hydrophobic, chemical, and universal sorption mats (textile sorbents) for
selected polar (water and alcohol) and non-polar (oil and gasoline) liquids. The experiments
were carried out according to ASTM F726-17, type |. and EN ISO 9073-6:2004. The aim of the
paper is to experimentally determine the sorption capacity of textile sorption mats in two
different ways, to compare the obtained results and to compare the obtained data with the
manufacturer's data. The obtained results confirmed the universality of textile sorption mats for
gasoline. The sorption capacities of the chemical and universal mat for the water substrate are
the same and consistent with the manufacturer's data. The time of 60 seconds was the sorption
time until the sorption capacity of the sorbent immersed in the tested liquid was exhausted.
Subsequently, the sorption capacity values did not change.

Keywords: dangerous substance, textile sorbents, sorption, sorption capacity.
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Abstract

This paper aims to contribute to a deeper understanding of Generation Z’s perception of food waste.
The primary data were obtained through guantitative research using the CAWI (Computer-Assisted Web
Interviewing) method. Generation Z sees itself as environmentally orientated and is aware of the
undesirable consequences of food waste. The results show that food waste is 33.1% higher when
members of Generation Z live independently (with friends, a partner, spouse etc.) than when they live in
a shared household with their parents. These results are confirmed by data from similar studies.

The second part of the paper looks at the effectiveness of current advertising strategies to combat
food waste. It was found that there is no significant impact on the amount of estimated food waste,
regardless of whether respondents have been exposed to any form of advertising. The current
advertising measures are therefore rated as ineffective for Generation Z. Only 3.4% of respondents
could recall any advertising to reduce food waste through influencers or online education campaigns.
Given that the majority of Generation Z representatives spend a lot of time on social media and almost
three quarters of respondents get their information from these platforms, the lack of credible influencers
promoting sustainable consumption is worrying. Currently, only 16.3% of respondents trust influencers in
this area. This lack of trust is likely due to influencers focusing on paid partnerships and personal gain,
which diminishes their credibility.

The results show that Generation Z is aware of the problem of food waste, with 67.7% of respondents
expressing an interest in this topic. The choice of communication channels will now play a key role in
raising awareness of the issue of food waste and in shaping attitudes and values towards sustainability.

Keywords: food waste, Generation Z, influencers, social media, subjective perception.

Introduction

While the problem of food waste in households is relatively well documented, many questions remain
in relation to Generation Z, defined as people born between 1995 and 2010. Comprehensive research
conducted between 2019 and 2022 on food waste and municipal waste found that Generation Z wastes
the most food*. According to other studies, the composition of households also affects the amount of
food waste, with younger members wasting more than older members®. These findings suggest that
understanding the consumption behaviour of Generation Z is crucial to reducing food waste. Currently,
a significant proportion of Generation Z still live in their parents' home®, where they are not yet fully
independent, and their behavioural patterns are passed on through social learning. It is therefore
a favourable time to examine how this generation deals with food and to propose appropriate measures.

It is important to recognise that these young consumers have the potential to influence food
consumption behaviour in relation to sustainability and climate change®. This is also the age when young
consumers are starting to live independently and can develop proper food habits®. There is a need to
provide sufficient information in an appropriate format to shape positive attitudes and influence
sustainable behaviours and reduce food waste. In social media, there is a high demand for authenticity,
which is defined in different ways in media communication. However, most definitions include factors
such as honesty, trustworthiness, accuracy, originality and spontaneity®. This paper explores how social
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media users perceive the authenticity and trustworthiness of new digital celebrities, influencers, and the
impact this has on advertising results®.

The influencer phenomenon is dynamic evolving over time. What was understood as an influencer
a decade ago may have changed’. Despite having several definitions, social media can be commonly
understood as a collection of online tools, activities, and networks that people use to generate and share
their ideas, thoughts, feelings, and perspectives®. The latest study by Ami Digital shows that Generation
Z prefers to access social media via mobile phones and spends more time on these platforms than any
other age group — an average of 210 minutes a day®. One of the reasons for the higher food waste
among Generation Z is the fast-paced lifestyle and the strong influence of the FOMO effect'® (Fear of
Missing Out).

This generation is often seen as one that cares about sustainability and environmental protection and
believes that companies should focus less on profit and more on global benefit™. However, a 2024
survey*? shows that climate change only concerns 24 % of Generation Z respondents in the Czech
Republic. Generation Z should recognise that climate change is closely linked to food waste. Research®
on food waste has shown that there is a discrepancy between Generation Z's environmental beliefs and
their actual behaviour in relation to food waste. Although many people have an environmentally friendly
attitude, there is often a gap between their beliefs (food waste is not sustainable) and their behaviour
(food waste)'®. Knowledge of a responsible and ethical lifestyle does not automatically lead to
sustainable consumption patterns. This gap between knowledge, attitude and actual behaviour can be
attributed to various obstacles that hinder the practical application of sustainable principles'®. Given that
Generation Z has been labelled the "sustainability generation,” we might expect their efforts to reduce
food waste to be greater'®. Ferenduhova (2021) explains that adaptation to change, in her case to
climate change, should be very subtle and, over time, become a routine (unreflected) behaviour that
becomes automatic, with which people identify and feel no need to communicate it to others.
Generation Z should achieve a similar goal by integrating elements that lead to the reduction of food
waste into their daily lives without having to think about it.

This paper aims to deepen the current understanding of Generation Z’'s consumer behaviour in
relation to food waste by addressing the following research questions:

¢ How accurately does Generation Z estimate the amount of food they waste?

¢ How does the estimated amount of food waste differ between Generation Z living with their
parents and Generation Z living independently?

How does Generation Z perceive current campaigns to reduce food waste?

What influence do advertising campaigns have on the estimated amount of food waste?

How would Generation Z want to be educated about reducing food waste?

What role does family influence play in shaping Generation Z’s food waste habits?

Previous research has dealt with the topic of food waste in a more general way, without detailed
analyses of Generation Z, whose importance will increase considerably in the coming years. Based on
research findings, this paper proposes ways to shape positive attitudes and subjective norms for
sustainable behaviour in the fight against food waste among Generation Z.

Materials and Methods

The primary data were collected in a questionnaire survey conducted at the beginning of November
2023. The questionnaire was distributed via a link to a form created in Google Forms, using the CAWI
method, which is completely anonymous. A total of 362 respondents from Generation Z participated in
the survey, with an emphasis on people born between 2000 and 2004 who have the social status of
a student, as this group of people will subsequently be targeted within the educational campaign. As it
was a typological sample focussing on Generation Z, household type (with parents or independent) was
chosen as the quota variable. A 2019 survey by Residoma and STEM/MARK found that 63% of young
people aged 18 to 24 were still living with their parents. In this study, 65.47% of respondents lived with
their parents, while 34.53% had already moved out®. The survey was divided into several sections, each
focussing on different aspects (planning, purchasing, storage, waste etc.) and comprised a total of 50
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questions, 12 of which were demographic questions. Most Generation Z respondents lived in large cities
(35.64%) or communities with fewer than 3,000 inhabitants. Almost two thirds of respondents lived in
a household with their parents and had a monthly net income of between CZK 50,000 and 60,000.
Table 1 below shows the demographic data of Generation Z respondents.

Table 1: Demographic Data of Generation Z Respondents (N=362)

Gender Frequency .

Absolute Relative (%)
Male 144 39.78
Female 218 60.22

Frequenc

Household Type Absoluteq Rilative (%)
Living with Parents 237 65.47
II;g/rl{\nge:ne(jtggendently (alone, with friends, 125 3453

Size of Municipality Frequency .

Absolute Relative (%)
Less than 3,000 inhabitants 92 25.41
3,001 - 10,000 inhabitants 58 16.02
10,001 - 50,000 inhabitants 59 16.30
50,001 - 100,000 inhabitants 11 3.04
100,001 - 200,000 inhabitants 13 3.59
More than 201,000 inhabitants 129 35.64

Monthly Net Household Income AbsolEnguenI:ZIative %)
Less than CZK 10,000 35 9.67
CZK 10,001 - 20,000 29 8.01
CZK 20,001 - 30,000 30 8.29
CZK 30,001 - 40,000 29 8.01
CZK 40,001 - 50,000 39 10.77
CZK 50,001 - 60,000 61 16.85
CZK 60,001 - 70,000 38 10.50
CZK 70,001 - 80,000 22 6.08
CZK 80,001 - 90,000 26 7.18
CZK 90,001 - 100,000 21 5.80
More than CZK 100,001 32 8.84

Source: Authors' own survey (N=362)

The first part of the paper focuses on the quantification of food waste and compares the survey
results with similar results from studies conducted by Mendel University in Brno. These results are also
compared with analyses of real household waste collection data (MSW — Municipal Solid Waste). In
autumn 2023, winter 2024 and spring 2024, waste collections were carried out in ten university halls of
residence across the Czech Republic, resulting in 30 waste analyses. The second part of the study
examines the impact of food waste reduction campaigns on Generation Z, focussing on social media and
influencers. The questionnaire included questions on media and social networks. In addition, Instagram
was analysed with keywords related to food waste.
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The survey largely used a seven-point Likert scale on which respondents could indicate the extent to
which they agreed with the statements or how important certain factors were to them. The answer
options were grouped together to make interpretation easier. For example, if a respondent selected
"definitely not" (1), "no" (2) or "not at all" (3), these answers were summarised in the "no" category.
Similarly, answers in the middle of the scale (4) were interpreted as "neutral" or "undecided" On the
positive side of the spectrum, the answers "rather yes" (5), "yes" (6) and "definitely yes" (7) were
summarised in the category "yes". The relative frequencies of the individual response categories were
calculated for selected questions.

A combination of factor and regression analyses was used to uncover the most important factors
influencing respondents’ willingness to change. The appropriateness of the factor analysis was
determined using the Kaiser-Meyer-Olkin (KMO) measure and the Bartlett test. A KMO value above 0.8
indicated that the dataset was suitable for this method. The factor analysis was performed with IBM
SPSS Statistics Version 29.

Results and Discussion

The first part of the paper deals with the quantification of food waste in Generation Z. The results are
based on the authors' own survey (N=362), which first assesses Generation Z's general perception of
food waste in households, followed by specific estimates of the amount of food waste, which are then
compared with the results of similar studies.

Figure 1 below illustrates how Generation Z perceives its own food waste at home. Most respondents
state that they tend not to waste food and only 4 % of respondents claim that they do not waste food at
all, while the same percentage of respondents state that they waste more food than average. In addition
to the scale-based assessment of food waste, respondents were asked to estimate the amount of food
waste. Respondents who reported higher levels of food waste estimated their food waste at
110 g/person/day, significantly higher than the estimates of those who reported not wasting any food at
all (33.5 g/person/day). Approximately 75 per cent of respondents stated that they "do not waste any
food" (35.7 g/person/day) or "tend not to waste any food" (48 g/person/day). Seventeen per cent of
respondents stated that they "moderately" waste food, which is an estimated 57.1 g/person/day. As the
following figure shows, the estimated quantities of food waste are in line with the subjective assessment
of the respondents.

How much food do you think you waste in your household vs. estimate
how much food you waste in your household per week

300,0 275,9 273,7 45,0%
39,0% — —
’ 40,0%
250,0 35,9% °
35,0%
200,0 30,0%
1600 25,0%
1200 o 110,0 20’00/0
74.2 85,8 88,3 : el
100,0 ' 16,6% 15,0%
3,9% 357 48,0 10,0%
200 : 57,1 9 0
=il W e e IR |
0,0 e e e I — — 0,0%
| do not waste at | do not waste | tend not to Moderately | tend to waste | waste more
all waste
@ Estimated Amount g/person/day E==3 Estimated Amount g/household/day Assessment of the Food Waste

Figure 1: Subjective Assessment of Food Waste in Relation to the Estimated Amount of Food
Waste
Source: Authors' own survey (N=362)
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In the survey, respondents were asked to estimate the amount of food they waste each week in their
households. The guestionnaire included specific examples of the weight of different foods (e.g. a slice of
bread/roll = approx. 50 g, an apple = approx. 150 g, a portion of boiled potatoes = approx. 200 g).
Respondents could choose from predefined categories or select "I have no idea". For the calculations,
the mean value of the selected interval was used to estimate the average amount of food waste per day.
Respondents who selected "I have no idea" were excluded from the calculations. The Generation Z
group analysed appears to be relatively homogeneous and shows no significant differences in terms of
gender, education or place of residence. However, there was a difference in household composition, e.g.
whether respondents lived with their parents or independently. The respondents were therefore divided
into two groups: those who still living with their parents and those who have moved out. Members of
Generation Z living with their parents estimated that they waste an average of 43.7 grammes of food per
person per day (equivalent to 16.0 kg per person per year or 54.4 kg per household per year). In
contrast, members of Generation Z who living independently (alone, with a partner etc.) estimated their
food waste at 58.4 grammes per person per day (equivalent to 21.3 kg per person per year or 37.3 kg
per household per year). Food waste therefore increases as soon as members of Generation Z move out
and live independently. However, it is necessary to compare these figures per household member and
not per household as such, since food waste tends to increase as the number of household members
decreases. Approximately 13% of Generation Z respondents had no idea how much food waste they
generate per week. It is important to note that these figures represent respondents' subjective estimates.

A large-scale survey (N=1,008) conducted by Mendel University in Brno in 2023 came to similar
conclusions®®. Members of Generation Z living with their parents estimated their daily food waste at
38 g/person/day, while those living in university halls of residence reported 59 g/person/day. Mendel
University also conducted waste analyses at 10 university campuses in the Czech Republic, which
revealed that members of Generation Z living in halls of residence waste an average of
43.4 glperson/day"’. This figure, derived from 30 real waste (MSW) analyses, is the first figure published
by Mendel University (from the first series of analyses) *’.

Table 2: Estimated Food Waste by Household Type Compared to Similar Research

Living with Parents Living Independently :
_ : Difference
Type of Survey Annual Food | Daily Food | Annual Food | Daily Food %
Waste (kg) Waste (g) Waste (kg) Waste (g)

Own survey (calculated per 16.0 43.7 21.3 58.4 +33.1
person)
Mendel University Survey™® 13.9 38.0 21.5 59.0 +54.7
Real Waste Collection
(MSW) 17 X X 15.8 43.4 X

Source: Authors' own survey (N=362)

An earlier study measuring actual food waste in Czech households found that apartment blocks
produce an average of 53.6 kg of food waste per person per year, compared to 37.4 kg per person per
year in all other types of housing®. However, respondents significantly underestimated their food waste
and estimated that they only waste a third (approx. 12 kg) of the actual amount®. This illustrates the
significant discrepancy between the perceived and actual amount of food waste. A similar study, which
measured food waste using diary surveys, found that the average amount of food wasted in 400 Czech
households was around 57 kg per person per year?. In another study? looking at rural households,
significant variations were found, but the final measured food waste was only 7.9 kg per person per year.

The results of this survey (N=362) show that estimated food waste increases by 33 % annually when
members of Generation Z live independently compared to when they live with their parents. The Mendel
University survey showed an even greater increase of almost 55 %. Furthermore, the estimated amount
of food waste (21.3 kg annually) is higher than the actual measured amount of MSW (approximately
16 kg annually). However, it should be noted that the measurement of municipal solid waste was
conducted in halls of residents where students spend only part of their day, so the total daily amount of
food waste is likely higher. Therefore, the actual figure of 16 kg per year should be considered
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a minimum estimate. The consistency between the respondents’ estimates and the actual amount of
waste suggests that the survey estimates are reasonably accurate.

In the questionnaire, respondents were asked whether they could remember any advertising
campaigns aimed at reducing food waste. The answers were further analysed in the next section.
Respondents who recalled a campaign (e.g. waste reduction flyers, in-store warnings, radio campaigns,
posters, social media posts etc.) described its characteristics, motives, location, etc. Fifty per cent of
respondents (50.28%) recalled a campaign, while 49.72% did not. A correlation was then analysed
between respondents who recalled an advertising campaign to reduce food waste and the amount of
food waste they estimated. However, the results showed no statistically significant influence of these
campaigns on the estimated amount of food waste.

Table 3: Estimated Food Waste by Household Type and Promotional Campaigns

Recalled Promotion Did Not Recall Promotion
Household Type [Relative | Estimated amount of waste in | Relative [Estimated amount of waste

(%) grams per day (%) in grams per day

Living with 32.60 37.46 32.87 44.14
Parents
Living 17.68 54.78 16.85 56.10
Independently
Total 50.28 X 49.72 X

Source: Authors' own survey (N=362)

As shown in Table 4, respondents who did not recall any food waste reduction communication
estimated the amount of food wasted to be slightly higher, but the difference is not particularly significant.
It can therefore be concluded that the current intervention measures have very little impact on
Generation Z.

Table 4: Estimated Average Weekly Food Waste per Generation Z Household (calculated per
person) Based on Whether They Were Exposed to a Food Waste Reduction Promotion

A\?((-:;roao?svgrrlgur‘latrof Recalled Promotion D'grlc\)lr?qtolzi%a” Total
person er wpeek Absolute Relative Absolute Relative |Absolute |Relative

(%) (%) (%)
Less than 100 g 20 0.11 21 0.12 41 0.11
101-200 g 50 0.27 36 0.20 86 0.24
201-300 g 34 0.19 27 0.15 61 0.17
301-400 g 25 0.14 28 0.16 53 0.15
401-500 g 8 0.04 12 0.07 20 0.06
501-600 g 2 0.01 7 0.04 9 0.02
601-700 g 2 0.01 6 0.03 8 0.02
701-8000 g 14 0.08 11 0.06 25 0.07
More than 800 g 5 0.03 8 0.04 13 0.04
No Idea 22 0.12 24 0.13 46 0.13
182 1.00 180 1.00 362 1.00

;‘A(\)\é)%ra\:\?aes;n;g%?;(r)rfmes 30692 giweek | |337.23gweek| ) )

(43.84 g/day) (48.18 g/day)
per person

Source: Authors' own survey (N=362)
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Although it is encouraging that more than half of the respondents (50.28%) recalled a campaign,
this did not have a significant influence on their food handling behaviour. Therefore, further analysis
was conducted to identify the key elements of these advertising campaigns. The text responses
(n=182) were categorised into eight identified groups based on common characteristics. Eight
responses could not be categorised because they were vague or incomplete (e.g. respondents who
stated they "did not remember"). The results are presented below:

Information and discount campaigns from retail chains: 49 responses (28.2%)
Culinary advice and challenges (cooking, recipes): 42 responses (24.1%)

Ecological thinking (composting, zero-waste shops): 22 responses (12.6%)

Statistical data on food waste: 21 responses (12.1%)

Adverts, flyers or posters from educational institutions or NGOs: 21 responses (12.1%)
Technological solutions (apps, online tools): 7 responses (4.0%)

Emotional appeals (hunger, poverty, children): 6 responses (3.4%)

Online educational campaigns and influencers: 6 responses (3.4%)

The majority of respondents mentioned campaigns by retail chains. In 12 cases, respondents referred
specifically to Lidl, in 9 cases to Albert and in two cases to Penny and Tesco. The remaining
respondents did not name a specific retailer but described the elements of the campaigns that appealed
to them. Many responses referred to reduced food close to its expiration date, particularly fruit and veg
boxes. Information about food waste was often communicated through culinary advice, such as how to
cook with leftovers. Respondents also expressed their ecological awareness by mentioning composting,
reusable bags and zero-waste shops. Most information about food waste was communicated through
traditional offline communication. Only 3.4 % of respondents mentioned online campaigns or influencers
advocating for food waste reduction, a surprisingly low number considering the majority of Generation Z
spends a lot of time on social media.

Based on these findings, the following section focuses on issues related to influencers and their
impact on social media. The average trust score for influencers, measured on a seven-point scale,
reached only 3.44, which can be considered a relatively low level of trust.

Social media

Are social media your source of information? 72% 12% 16%

Do you trust information from influencers? 16% 38% 46%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes @l don'tknow ENo

Figure 2: Social Media as a Source of Information and Trust in Influencers
Source: Authors' own survey (N=362)

Figure 2 shows that only 16.3% of Generation Z respondents trust influencers, but 72.2% of
respondents use social media as a source of information. In her article, Sujata®® discusses social media
and argues in favour of disseminating environmental information via so-called opinion leaders (e.g.
influencers) who remain active in the online world. In the previous section of this article, it was mentioned
that food waste reduction campaigns are mainly carried out by retail chains that offer various strategies
to reduce waste (e.g. organisations such as "Save the Food"). However, traditional advertising and the
promotional tools used to date do not appear to be effective with this demographic. It would make more
sense to reach Generation Z through influencers who are sufficiently authentic and can gain the trust of
young consumers.
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Strong opinion leaders among influencers should be involved in campaigns to reduce food waste, with
a focusing on long-term awareness raising. An analysis®* of the most influential influencers in 2023
revealed that none of the top twenty social media personalities are concerned with food waste or
environmental protection. This list mainly included well-known public figures such as Petr Cech,
Makhmud Muradov, Leo§ Mare$, Karolina Kurkova, and Adam Ondra, whose activities mainly focus on
other topics. The absence of environmental topics among the most influential influencers does not
contribute to improving awareness of the issue of food waste among the general public®.

However, the results for 2024 indicate a growing interest in sustainability, including efforts to reduce
food waste. A prominent profile on Instagram is “Shluk buné&k” by Rozarie Haskovcova, who focuses on
sustainability issues and frequently discusses the waste of resources, including food and clothing, and
their impact on the environment. Although this profile is gradually gaining more followers, a larger
number of influencers with similar content would be necessary to make a more significant positive
change in the consumer behaviour of Generation Z. These influencers could share practical tips, such as
how to cook with leftovers, or encourage the purchase of aesthetically imperfect but fully usable
products. In this way, they could significantly influence the attitudes and behaviours of this generation
and contribute to a more effective reduction in food waste. Therefore, targeted approaches that consider
the specific preferences of this generation should be used in the fight against food waste.

The next question focusses on how Generation Z representatives would prefer to receive more
information and tips on food handling or the environmental impact of food waste. Respondents were able
to select several options, which are summarised in the following chart. They also had the option to select
"other" Only one respondent chose this option and suggested that such information "should be included
as part of the curriculum alongside financial education in schools."

What methods of obtaining information about the issue of food waste
do you prefer?

Blog

Documentary movie

Event (e.g. lectures or discussion forum)

Podcasts 123 |

Information flyer in the mailbox (dormitory) 47

Simple posts on social media 290 |

I (o)}
w

00

fuy

Short videos 236 |

o

50 100 150 200 250 300 350

Figure 3: Preferred Methods of Obteining Information on Food Waste Issues
Source: Authors' own survey (N=362)

Although respondents could select multiple answers, the results clearly show that the preferred
methods are simple posts on social media (80.1%) and short videos (65.2%). In third place are podcasts.
An analysis was also carried out to examine the platforms on which users are active several times
a week. The results show that Instagram is the leading platform, used several times a week by 94.5% of
respondents. In second place is YouTube, which is used weekly by 62.2% of respondents. Facebook
and TikTok are in almost equal third place. Only two respondents (0.55%) stated that they do not use
social media, which corresponds to the high level of social media use among Generation Z.
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Which social media are you active on several times a week?

| do not use social media

]
Other social media :| 6
N s

LinkedIn
TikTok 172

Pinterest jl

YouTube 225
Instagram 342
X (Twitter) 6]
Facebook 174]

0 50 100 150 200 250 300 350

Figure 4: Social Media Preferences
Source: Authors' own survey (N=362)

It is crucial to educate consumers about proper food handling, especially the shelf life of perishable
foods and the “first in, first out" rule for storage. In addition, regular stock checks, careful shopping
planning and knowledge of how to deal with surplus food are crucial®.

As can be seen in Figure 5 below, Generation Z is aware of the negative consequences of food
waste, when asked to indicate their level of agreement on a 7-point scale (1 being “definitely not” and 7
being “definitely yes”). 83% of all respondents said that food waste is undesirable, 6% did not know and
the remaining 11% disagreed with this statement. This is the second column with an average level of
agreement of 5.91 (6 being “definitely”). The highest average level of agreement (89% of respondents)
with a value of 6.07 was for the third and fifth statements: All purchased food should be consumed and
Food waste is a loss of money for our household. 88% of respondents think that the issue of waste in
society should be addressed. 67% of respondents say they are interested in reducing food waste, while
13% have no opinion and 20% are not interested in this issue at all.

The issue of food waste - agreement to the statements

6.5 6,07 6,07
5.91 : 6,04 :

5,55

55
5,07

4,5

I Food waste is a threat to society.

@ Food waste is undesirable.
All purchased food should be consumed.

B The issue of food waste should be solved in society.
Food waste represents a financial loss for our household.
| am interested in reducing food waste.

Figure 5: Agreement to the Statements on Food Waste
Source: Authors' own survey (N=362)
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The next section focuses on analysing Generation Z's motivation to reduce food waste (see Figure 6).
The two most important motivating factors are financial: firstly, financial savings (74%) and secondly, the
rise in food prices (70%). The third most important factor was the protection of the environment or
natural resources (69%). Although the differences between these factors are not significant, financial
incentives may be the most important driver for reducing food waste. Only 2% of respondents said that
nothing would motivate them to reduce food waste. A third of respondents believe that an influencer
could motivate them to reduce food waste.

However, almost half of respondents (48%) stated that influencers do not motivate them to change
their behaviour, although half of this group also stated that social media plays an important role in their
leisure activities. This is a clear contradiction: Respondents spend a lot of time on social media, but
current influencers are unable to motivate them. For this group of "unmotivated" respondents, the most
influential motivating factor was the financial savings from better food management, which was attractive
to almost three quarters of them. The second strongest motivating factor for two thirds of respondents
was the rise in food prices. The majority of respondents who said that environmental protection did not
motivate them to reduce food waste (only 16% of the total sample) said that opinion leaders, exemplary
behaviour of others or information about specific local impacts did not influence them. These
respondents were more likely to change their behaviour due to financial motivation.

What would motivate you to reduce the amount of food waste?

Opinion leaders - e.g. the effect of influencers focused.. 33% | 19% | 48% |
Behavior of the environment — not wasting is perceived.. 57% | 19% | 24% |
Rising food prices 70% | 12% | 18% |

Information about the specific local impacts of reducing.. 58% | 19% | 22% |
Environmental protection (natural resources) 69% | 15% | 16% |

Financial incentives in the form of savings on waste.. 57% | 15% | 29% |
Financial motivation in the form of savings when.. 74%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Yes @1l don't know ENo

Figure 6: Potential Motivators for Reducing Food Waste
Source: Authors' own survey (N=362)

Figure 7 shows the results regarding the sources for the eating habits of Generation Z. The average
rating of media influence was 3.42, which is consistent with the relative frequencies below and shows
that only 29% of respondents believed that the media (social media, television etc.) influenced their
dietary habits. The influence of education at school was also low, with only 15% of respondents thinking
that education influenced their food handling habits. It is therefore clear that Generation Z did not have
information in their school curricula that related to food handling, how to shop, where to store food, etc.
Instead, these habits are mostly passed on within the family, which was confirmed by 86% of
respondents. It is therefore important to engage Generation Z in a way that ensures that they change
their consumption behaviour towards sustainability and automatically pass on these habits to future
generations.
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Habits in the field of food management are particularly affected?

Media (social media, television etc.) 29% 20% 51%
A lifestyle that represents me 73% 12% 15%
Character traits (e.g. thriftiness) 80% 9% | 11%
Family upbringing 86% A% 10%
Education at school 15% 11% 74%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes @ldon'tknow ENo

Figure 7: Food Management Habits Sources
Source: Authors' own survey (N=362)

In the questionnaire survey, respondents mostly rated their answers on a scale of 1 to 7, from which
46 observed variables that could influence food waste in households were selected. Exploratory factor
analysis successfully reduced the original number of variables to thirteen areas to be observed and
addressed to understand and potentially influence consumer behaviour to reduce food waste. The
suitability of this method was tested using the Kaiser-Meyer-Olkin (KMO) criterion and Bartlett's test for
sphericity, with the results shown in Table 6 below. With a KMO value of approximately 0.84 and
a statistically significant result of the Bartlett's test at a 1 % significance level, which allows the rejection
of the null hypothesis that there is no correlation between the input variables, it can be concluded that
the necessary criteria for the application of factor analysis are met.

Table 5: Verification of the Suitability of Factor Analysis Application

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 0.843
Bartlett's Test of Sphericity Approximate Chi-Square 5,756.979
Degrees of Freedom (df) 1,035
Significance (p-value) 0.000

Source: Own processing of the data from the questionnaire survey in IBM SPSS Statistics

Based on the results of the analysis, the optimal number of newly created latent variables (extracted
factors) was set at thirteen. This selection corresponds to Kaiser's criterion, according to which thirteen
components have an eigenvalue greater than one. These extracted factors explain a total of 62.03 % of
the variability in the responses of all respondents, as shown in Table 6 below. For some input variables,
no specific factor loading is given, but "< 0.500," which means that the coefficient is less than 0.5,
indicating that the variable is not strongly associated with the factor. The extracted factors are as follows:
Awareness of social consequences of food waste (1), Effective planning and stock controll (2), Financial
and environmental motivation (3), Food disposal due to expiration (4), Ineffective planning (5), Discipline
when shopping (6), Influence of social media and influencers (7), Self-Assessment in relation to waste
(8), Aesthetic perception (9), Awareness (10), Preference for bulk purchases and discounts (11), Social
norms (12) and Knowledge of food labelling (13).
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Table 6: Factor analysis

people around me.

Extracted Original Variables Factor |Eigenvalue| % of
Factors Loadings Total
Variance

1. Awareness of |Food waste should be addressed in society 0.791 5.521 12.003
the Social Food waste is a threat to society 0.765
Consequences |Food waste is undesirable 0.709
of Food Waste |All purchased food should be consumed 0.676

| would like to learn how to use leftover food 0.661

| plan to reduce food waste in the next year 0.647

| am interested in reducing food waste 0.622

Food waste means a financial loss for our 0.602

household

| try not to throw away food and use everything | buy| 0.519
2. Effective | plan to buy only as much food as | will use 0.635 2.626 17.710
Planning and I monitor the condition and quantity of food at home 0.583
Stock Control  |to consume it before it spoils

Before | prepare food, | always think carefully about 0.550

how much | will need

Increase in food prices < 0.500
3. Financial and |Financial motivation in the form of savings on waste 0.798 2.469 23.077
Environmental |disposal
Motivation Financial motivation in the form of savings through 0.653

better consumption planning

Information about the specific local impact of waste 0.564

reduction in my neighbourhood

Environmental protection (natural resources) 0.505

Behaviour of others — non-wasteful behaviour is <0.500

considered appropriate
4. Food Expired "best-before" date 0.792 2.305 28.088
Disposal Due to |Expired "use-by" date 0.782
Expiration Sometimes | have unprocessed food left over that | <0.500

throw away
5. Ineffective Cooked too much food that cannot be eaten 0.739 2.247 32.973
Planning My plans have changed, and | have eaten out 0.727

Donated food that | didn’t consume in time 0.664

Large harvest of home-grown produce that we could| 0.561

not use
6. Discipline | shop according to a prepared list 0.819 2.176 37.704
When Shopping || only want to shop according to a prepared list 0.692

| always check the pantry (fridge) before | go 0.609

shopping
7. Influence of |Trust in influencers 0.754 1.960 41.965
Social Media  |Opinion leaders — e.g. influence of influencers who 0.670
and Influencers |deal with sustainable living

Social media as a source of information 0.537
8. Self- It is difficult for me to estimate how much food our 0.710 1.756 45.783
Assessment in |household consumes in a week
Relation to | have full control over my grocery shopping -0.560
Waste | have the feeling that | cannot do anything about 0.558

food waste

| can significantly influence the opinions of the <0.500
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9. Senzory The product has damaged packaging 0.781 1.651 49.372
Perception | do not like the appearance of the food 0.735
The food | bought does not meet my expectations <0.500
(e.g. | do not like the taste)
10. Awareness |l have enough information about food waste 0.691 1.647 52.952
| know how to use leftover food 0.673
11. Preference |l prefer to buy food in bulk packs 0.724 1.516 56.248
for Bulk | take advantage of discounts and often buy food on 0.567
Purchases and |sale, even if | do not need it at the moment
Discounts
12. Social | feel social pressure about food waste from people 0.564 1.341 59.163
Norms around me
Food waste is common in Czech culture 0.538
Food spoils during storage (e.g. rots) <0.500
13. Knowledge |l can explain the difference between the "best- 0.686 1.319 62.031
of Food before" and "use-by" date.
Labeling

Source: Own processing of the data from the questionnaire survey in IBM SPSS Statistics

The table above contains the individual input variables, the identified latent variables (factors), the
factor loadings, the eigenvalues of the extracted factors and the percentage of variability explained by
each factor. These factors can be understood as key indicators that reduce the dimensionality of the
observed variables (46) included in the factor analysis to a smaller number of latent variables with
minimal loss of information from the observations.

The analysis focuses on key variables that influence food waste, such as planning, purchasing,
consumers' social, financial and environmental motivation, awareness and the influence of social norms.
Newly included in the analysis are variables such as influencers, which appear in the seventh factor
labelled "Influence of social media and influencers" All three variables showed a higher factor loading,
suggesting that these variables are strongly associated with the factor "Influence of social media and
influencers," which can promote changes in consumer behaviour towards more sustainable practises.

The factor "Influence of social media and influencers" is most strongly influenced by "Trust in
influencers" (0.754), which indicates that this variable plays a key role in shaping this factor. The factor
"Influence of opinion leaders (influencers) who focus on a sustainable lifestyle" also contributes
significantly to this factor (0.670). The factor "Social media as a source of information" (0.537) has a
moderate influence, suggesting that although it is an important information channel, it is not as crucial as
trust in the opinion leaders themselves, which is the key aspect in influencing attitudes towards food
waste. The factor "Influence of social media and influencers" explains 4.261% of the total variance. Its
influence on the overall data structure is therefore not very strong, although it is statistically significant,
which could be due to the low trust in influencers in relation to the topic of food waste.

Generation Z tends to align their behaviour with the influences of social media and the actions of their
peers. While influencers can encourage and support positive behaviour, the study also identified barriers
such as social norms and knowledge of food-related concepts that can hinder these efforts. Some
people still believe that their individual actions do not have a significant impact, highlighting the need for
more targeted campaigns aimed at correcting this misconception. To effectively change the behaviour of
Generation Z consumers, it is essential to provide them with relevant information that will influence their
attitudes and ensure a better understanding of the consequences of their food choices. Based on factor
analysis, "Awareness of the social consequences of food waste" can be seen as an important factor that
plays a key role in consumer behaviour, with strong personal motivation and family support leading to
less waste. "Effective shopping planning and stock control" are crucial to reducing waste, as consumers
who regularly check their stocks and shop according to a list tend to waste less. "Financial and
environmental motivation" also have a significant impact on consumer behaviour. Although financial
incentives may not seem motivating for Generation Z, Figure 6 in this study shows that they are still
a relatively important variable.
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Although The influence of the media and social networks cannot be ignored, it has less of an impact
than individual and economic factors. Social media and influencers are an important factor in consumer
attitudes and behaviour towards food waste. In the context of reducing food waste, social media can be
an effective tool, but its success largely depends on the credibility of opinion leaders operating on these
platforms. Increased awareness of the issue, relevant information and opinions shared through these
channels can have a significant impact on people's attitudes and behaviour towards food waste.
Together, these factors highlight the complexity of food waste and emphasise the need for an integrated
approach to tackling it, which should include not only effective planning and inventory control, consumer
awareness and social norms, but also the significant influence of social media and influencers.

Conclusion

The paper provides a more detailed insight into the problem of food waste among Generation Z. The
results presented in the paper are based on a survey (N=362). The first part of the article deals with the
guantification of the estimated amount of food waste, which was compared with the respondents'
statements about the extent of food waste. Indeed, respondents who reported wasting more food had
higher estimates of wasted food (110.0 g/person/day) than those who reported not wasting any food at
all (estimated at 33.5 g/person/day). A comparison of these two variables showed that consumers'
subjective perception of the amount of food wasted is relatively accurate. Although Generation Z
appears to be a homogenous group, with gender, education or place of residence not playing
a significant role, a notable difference in estimated food waste emerged when Generation Z was divided
into two groups based on household type. The first group consists of members of Generation Z who still
live with their parents and the second group consists of those who have already moved out. Members of
Generation Z who live independently (with friends, a partner, spouse or children) estimate that they
waste 33 % more food than when they live with their parents in a shared household. The estimated
average daily amount of food waste for members of Generation Z living independently is
58.4 g/person/day. The actual amount of food waste from another study, based on 30 analyses of mixed
municipal waste in residential homes, was found to be 43.4 g/person/day. However, this is the lowest
possible amount of waste found in mixed municipal waste, as many students in halls of residence only
spend part of their day there. It is therefore very likely that the estimated amount of food waste from
Generation Z could be quite accurate. Approximately 13 % of Generation Z respondents have no idea
how much food they waste in a week. The calculations also showed that the amount of food wasted
decreases with the number of household members.

The second part of the paper focuses on the current promotion of the issue of food waste, which
should lead to a reduction in the amount of food waste. The analysis looked at whether the amount of
food waste changed when respondents encountered any form of advertising (warnings in shops, leaflets
urging people not to waste food, radio campaigns, posters, information on social media etc.) targeting
the issue of food waste. Based on the results, it can be said that the current advertising campaigns for
Generation Z appear to be rather ineffective. Respondents who came across a campaign estimated their
food waste at 43.84 g/person/day, while those who did not see the advert estimated it at
48.18 g/person/day, which is not a significant difference (equivalent to 1.6 kg/person/year). This type of
advertising is mainly provided by retail chains, which is not an ideal format for Generation Z to reduce
food waste. Another form of advertising that Generation Z respondents remembered was culinary and
practical tips and challenges related to cooking. An interesting finding was that respondents ranked
statistical data and figures on food waste third. However, it is striking that online educational campaigns
or influencers were mentioned last by only 3.4 % of respondents. This low percentage can be attributed
to the insufficient presence of these campaigns and influencers in food waste prevention. Influencers
usually showcase their lifestyle while often promoting different products and brands through paid
partnerships, which significantly undermines their credibility, as the survey results show. Respondents
inform themselves mainly through social media (almost three quarters), but they do not trust influencers
(only 16 % trust them). For effective intervention strategies, educational institutions and non-profit
organisations working to reduce food waste should partner with sustainability influencers who already
have a credible platform. These influencers should specifically focus on educating their audience about
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proper food storage, understanding expiration dates and meal planning. The findings suggest that an
effective media strategy, particularly through influencers, could capitalise on Generation Z's
environmental values and their awareness of the consequences of food waste. Up to 89% of
respondents from this generation believe that all food purchased should be consumed and they perceive
food waste as a financial loss. The results show that Generation Z is aware of the problem of food waste
and 67.7% are interested in this issue. These results offer an opportunity for strategic communications
that could better address this generation's attitude towards responsible food handling. Influencers should
be used to subtly and authentically raise awareness of food waste in everyday situations, as the results
of the factor analysis also show. The interventions should also help consumers to make the transition
from family to independent food management in their households.

The survey found that Generation Z primarily favours simple social media posts (80 %) and short
videos (65%), with podcasts (34%) being another option. Regular sharing of sustainable practises and
successes in reducing food waste could help to normalise this behaviour in society. The previous
findings complement the results on what would motivate respondents to reduce the amount of food they
throw away. The two most important motivating factors are related to finances: The first is financial
motivation in the form of savings (74%), the second is the increase in food prices (70%). Financial and
environmental motivations ranked third in the factor analysis, suggesting that these factors have
a significant influence on Generation Z’s food waste behaviour. In terms of influencing factors, they could
motivate up to 52% of respondents as opinion leaders (33% strongly agree, 19% consider it). Another
finding concerns food habits, 86% of which come from the family, while only 15% of respondents said
they learnt these habits at school. So, if bad habits are ingrained in the family in terms of food planning,
shopping and storage, it is clear that these will be passed on to the next generations. This can be
changed by the influence of social groups outside the family, such as social media and the influencers
already mentioned, or by educational institutions.

Influencers and social media therefore have the potential to play a key role in the fight against food
waste among Generation Z due to their influence on public opinion and consumer behaviour. Their use
will be crucial for effective measures aimed at significantly reducing food waste. The factor analysis also
suggests that sustainability-focused influencers have the potential to significantly influence consumer
behaviour in reducing food waste, especially if their messages are perceived as trustworthy. It follows
that social media provides a platform for the dissemination of this information, with trust in the content
playing a crucial role. This study represents a first inventory of the behaviour of Czech Generation Z
consumers in relation to food waste, with a focus on advertising. The topic investigated is very broad and
requires further detailed analyses that could complement this work and provide a deeper insight into the
aspects investigated.
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Plytvani potravinami ugenerace Z: Vliv sociadlnich médii a neucéinnost
soucasné propagace

Veronika ANTOSOVA®, Lucie VESELA, Andrea KRALIKOVA, Lenka PROCHAZKOVA
Ustav marketingu a obchodu, Provozné ekonomicka fakulta, Mendelova univerzita v Brné,
Zemédélska 1665/1, 613 00 Brno

Souhrn

Prispévek pfispiva k lepSimu pochopeni vnimani problematiky plytvani potravinami Generaci Z.
Primarni data byla ziskana z kvantitativniho Setfeni provadéného metodou CAWI. Generace Z se vidi
jako generace, ktera je ekologicky orientovana a uvédomuje si nezadouci dusledky, které plytvani
potravinami pfinasi. Vysledky ukazuji, Ze se jedna o pomérné homogenni skupinu, ovSéem znacny viiv
sehrava typ domacnosti, ve které zastupce generace Z Zije. Vysledky ukazuji, Zze pokud ¢lenové
generace Z bydli jiz samostatné (sami, s kamarady, pfitelem/pritelkyni, manzelem/manzelkou apod.) je
mnoZstvi potravinového odpadu vys$si o 33,1 %, neZ kdyZ Ziji ve spole¢né domacnosti s rodici. S timto
vysledkem z dotaznikového Setfeni koresponduji i vysledky ziskané z podobnych Setfeni.

Druha cast pfispévku se zaméfuje na sou¢asnou propagaci v oblasti boje proti plytvani potravinami,
kdy je zjisténo, Zze na mnoZstvi odhadovaného potravinového odpadu nema vliv, zda se respondent
setkal ¢i nesetkal s ,néjakym* druhem propagace. Soucasné propagacni nastroje Ize tedy hodnotit jako
neefektivni pro generaci Z. Jen 3,4 % respondent( z celkového souboru si vybavi propagaci, ktera se
tyka boje proti plytvani potravinami ze strany influencera &i z néjaké online vzdélavaci kampané. Pro
generaci Z je typické, Ze vétSina jejich zastupcu je denné na socialnich sitich, coZ koresponduje
se zji§ténim, Ze témér ti Ctvrtiny respondentt Cerpaji z téchto socialnich siti informace. Davéryhodnych
influencert v oblasti udrzitelné spotieby je ov8em malo. V souCasné dobé jim veri jen 16,3 %
dotazovanych. Tento nedostatek duvéry pravdépodobné souvisi s jejich zaméfenim na placené
spoluprace a osobni prospéch, coz snizuje jejich divéryhodnost.

Viysledky ukazuji, Ze generace Z si je védoma toho, jaky problém plytvani potravinami pfedstavuje
a 67,7 % tato problematika zajima. Prostor na zménu Ize tedy u generace Z najit. Kli¢ovou roli nyni
sehrava volba komunikacnich kanalt, které mohou slouZit ke zvy$eni povédomi o problematice plytvani
potravinami a k formovani postoju a hodnot zamérenych udrzitelnym smérem.

Klicova slova: plytvani potravinami, generace Z, influenceri, socialni sité, subjektivni vnimani.
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POTRAVINARSTVI NA CESTE K UDRZITELNOSTI
Pfrehled pfispévkl z konference (12. — 13. 11. 2024, Hustopece)

Texty nebo prezentace k vétsiné uvedenych pfispévku najdete pod Cislem prispévku, dalsi pak na
www.tvip.cz v sekci ARCHIV 2024

PIné texty pfispévka, jejichZ autofi projevi zajem, budou soucasti tematického él'sla,VEDLEJSi
PRODUKTY A ODPADY Z POTRAVINARSKEHO PRUMYSLU A ZEMEDELSTRVI, jehoz redakéni
uzavérka je 8. 1. 2025 a vystaveno bude v prvni poloviné mésice bfezna.

101 Vysledky pilotniho testovani zahust'ovace kali v mlékarenském primysiu
Jan Pavlik, ASIO TECH, s.r.o.; Jakub Tobias, RADKA, s.r.o., Pardubice

Tato prezentace predstavuje jeden z pfistupu k zahustovani kall v mlékarenském primyslu a
prezentuje vysledky pilotniho testovani nového zafizeni navrzeného k efektivni manipulaci s kalem
z Cistirenskych procesu nejen v mlékarenském primyslu.

V prabéhu prezentace budou diskutovany klicové aspekty nového zafizeni, v€etné jeho konstrukce,
technickych parametri a schopnosti efektivniho zahustovani kalu. Zvlastni diraz bude kladen na
vysledky pilotniho testovani, které poskytne detailni pohled na u€innost zafizeni v redlném provozu.
Data z testovani budou prezentovana ve formé grafu a srovnani se souc¢asnym postupem
nakladani s kalem, coz poskytne ucastnikim konference uceleny obraz o vyhodach a moznostech
implementace této technologie v jejich podnikani.

102 Vyuziti odpadni rostlinné biomasy k inhibici fytopatogennich mikromycet
Karel Fous, Tomas Branyik, Vyzkumny ustav pivovarsky a sladarsky, a.s.; Radoslav Koprna,
Jan Humplik, Univerzita Palackého v Olomouci, Pfirodovédecka fakulta; Katerina
Pernickova, Michaela Sedlarova, Univerzita Palackého v Olomouci, Pfirodovédecka fakulta;
Jan Konecny, Prvni Jilovska, a.s., Divize Exar

PTi extrakci esencialnich oleju a dalSich latek z rostlin, které nachazeji své vyuziti v potravinarském
a farmaceutickém pramyslu, vznika velké mnozstvi odpadni biomasy, ktera jiz dale nema vyuziti.

U lihovodnych extraktd pfipravenych z téchto odpadu byly zjistény inhibi¢ni ucinky na fytopatogenni
mikromycety. Na zakladé téchto laboratornich zjisténi byly provedeny polni pokusy. Vysledky
naznacuiji slibny potencial téchto extraktl jako mozného ekologicky Setrného pristupu k ochrané
plodin pfed mikrobialni infekci.

Tento vyzkum vznika v ramci projektu Biorafinace a cirkularni ekonomika pro udrzZitelnost
(TN02000044) v rémci programu Narodni Centra Kompetence (TACR). Vlyzkum je déale podporen
Badatelskym studentskym védeckym projektem (A2_FPBT_2024_65) Interni grantové soutéze
VSCHT Praha.

103 Komplexné spracovanie kavového odpadu na produkty s vySSou pridanou hodnotou
Valentina Kafkova, Zdruzenie Energy 21, Leopoldov; Jan Janosovsky, Centrum vyskumu
a vyvoja, s.r.o., Leopoldov, Slovensko

Spracovanie kavového odpadu na produkty s vy$Sou pridanou hodnotou ziskava €oraz vacsiu
pozornost v kontexte udrzatelnosti a obehového hospodarstva. Kavovy odpad obsahuje zvySkovy
olej, ktory mozno premenit na bionaftu. ZvySkovy odpad po extrakcii oleja moze sluzit ako pridavna
latka do pddy. Praca sa zameriava na problematiku spracovania kavového oleja produkovaného

z kavového odpadu na bionaftu a produkciu pridavnych latok do pody.

Tento vyskum je financovany z prostriedkov Agentury na podporu vyskumu a vyvoja (APVV) pod
registracnym c¢islom: APVV-20-0348.

106 CaviPlasma — velkoobjemova plazmova dekontaminaéni technika pro eliminaci sinic a
dalSich biologickych kontaminantt
Pavel Stahel, Jan Cech, Lubomir Prokes, Barbora Pijakova, Masarykova Univerzita,
Prirodovédecka fakulta; Blahoslav Marsalek, Kldra Odehnalovd, Stépan Zezulka, Botanicky
ustav AV CR, v.v.i.; Pavel Rudolf, Vysoké uceni technické v Brné, Fakulta strojniho inZenyrstvi;
Miroslava Palikova, Ivana Papezikovd, Veterinarni univerzita Brno; Jan Mendel, Ustav Biologie
obratlovcti AV CR; Filip Ruzi¢ka, Jan Flodr, Mikrobiologicky ustav FNUSA, Brno
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Technologie CaviPlasma pfedstavuje inovativni zafizeni ur€ené k eliminaci biologickych a
chemickych polutantl. Jeji zakladni princip spociva v synergické integraci hydrodynamické kavitace
a nizkoteplotniho plazmového vyboje. V dlsledku probihajicich plazmochemickych reakci jsou
pfimo v systému generovany reaktivni formy kysliku, jako jsou hydroxylové radikaly, peroxid, ozon
¢i singletni kyslik. Diky Sirokému spektru vznikajicich reaktivnich latek je CaviPlasma univerzalni a
velmi u€innou technologii, kterou Ize vyuzit jak k pfimé dekontaminaci, tak k produkci plazmatem
aktivovaného média tzv PAW (Plasma Activated Water) s dezinfekénimi vlastnostmi.

Dosahli jsme koncentrace peroxidu vy$si nez 10 mg/l na jeden prichod a vytéznosti peroxidu
G(H,0,) = 9,5 g/lkWh, coz Fadi CaviPlasma k vysoce uginnym zdrojim plazmatu. Uginky Gpravy
vody pomoci CaviPlasma byly prokazany pfi sanaci sinic, inaktivaci nejen modelovych patogend,
ale i patogent odebranych z povrchd nemocniéniho prostfedi nebo inaktivaci hlavnich patogennich
bakterii pfi chovu ryb.

108 Cirkularni ekonomika v potravinarstvi: priklady dobré praxe a smérovani legislativy
Denis Bede, CYRKL Zdrojova platforma

Transformace na cirkularni ekonomiku je aktualnim trendem ve vSech odvétvich vyroby a primyslu.
Efektivni vyuzivani surovin pomaha snizovat uhlikovou stopu a produkci odpadu, pfipadné
umoziuje ziskani dodate¢né ekonomické hodnoty. V pfispévku se budeme vénovat pfikladim
dobré praxe s pfesahem do potravinarstvi, kde se nam podafilo uzavfit materialové cykly nebo najit
alternativni vyuziti pro odpadni materialy. Shrneme si také sméfrovani legislativy a politik EU v této
oblasti.

109 Algae as a substrate for biogas production: A review of key findings from literature on
process optimization. Rasy jako substrat pro vyrobu bioplynii: Prehled kli¢ovych zjisténi
z literatury o optimalizaci procesu
Piotr Jachimowicz, Petra Wojnarovd, Jifi Rusin, VSB-TU Ostrava, CEET, Institut
Environmentalnich Technologii, Ostrava
Algae have gained attention as a promising feedstock for biogas production due to their rapid
growth, high lipid content, and adaptability to diverse environments, including freshwater and
wastewater. This review, based on an analysis of the current literature, examines the potential of
various algal species in anaerobic digestion, emphasizing the importance of optimizing process
parameters to enhance biogas yield.

Key factors influencing methane production include the choice of algal species, temperature
conditions, organic loading rate (OLR), and hydraulic retention time (HRT). Microalgae like Chlorella
vulgaris have shown high methane yields, making them particularly promisHowever, optimizing the
carbon-to-nitrogen (C/N) ratio is crucial for preventing process issues like ammonia inhibition,
ensuring stable and efficient methane production. The adaptability of algae to different anaerobic
digestion conditions allows for flexibility in application, but also highlights the need for tailored
approaches to maximize yield.

Overall, algae present a viable and flexible substrate for biogas production, offering opportunities for
process enhancement through careful control of key parameters. By integrating algae into biogas
plants, it is possible to improve both the sustainability and efficiency of renewable energy
production.

This work was financially supported by the European Union under the REFRESH - Research
Excellence For Region Sustainability and High-tech Industries, CZ.10.03.01/00/22_003/0000048 via
the Operational Programme Just Transformation.

201 Moznosti vyuziti zbytkl z potravinarskeé vyroby a potravin nevhodnych k lidské spotrebé ke
krmeni hospodarskych zvirat
Michal Beranek, Ustredni kontrolni a zkuSebni ustav zemédélsky

Jedna se o vyklad moznosti pouzit potravinarské zbytky ke krmeni zvifat, jak z pohledu krmivarské
legislativy, tak i moznosti technického zpracovani a zajisténi bezpecnosti krmiv.
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202 Moznosti vyuziti vedlejSich produkti a odpadti z potravinaiské vyroby a zemédélstvi pri
vyrobé hnojiv ;
Jaroslav Houcek, Ustredni kontrolni a zkusebni tustav zemédélsky
Predstaveni legislativniho ramce - pozadavku pro schvaleni podle Ceské a evropskeé legislativy hnojiv.

203 Hroznové vylisky ako funkéna prisada pri vyrobe trvanlivého peciva
Eva Ivanisova, Pavol Trebichalsky, Lubos Harangozo, Tomas Téth, Slovenska
polnohospodarska univerzita v Nitre, Slovensko

Zaujem konzumentov o vyrobky s pridanou hodnotou neustéle stipa. Snahou mnohych vyrobcov je
uviest na trh nové, ale aj bezné potraviny s vylepSenymi nutri¢nymi vlastnostami s dérazom na
zachovanie ich senzorickej kvality.

Ciefom prace bolo pripravit trvanlivé pecivo — sudienky s 5, 10, 15 a 20% pridavkom hroznovych
vyliskov odrody Merlot ziskanych od slovenského pestovatela a spracovatela. Pre porovnanie bola
pripravena aj kontrolna vzorka bez pridavku. V susienkach bol sledovany obsah susiny, popolovin,
hrubého proteinu, tuku, profil mineralnych prvkov a oxida¢na stabilita.

Mnozstvo suSiny stanovené vysuSanim do konstantnej hmotnosti sa pohybovalo vo vSetkych
hodnota bola v kontrolnej vzorke (22,51 %) a najvy$Sia v suSienkach s 20% pridavkom vyliskov
(24,07 %). Celkovy obsah popolovin po spaleni vzorky v muflovej peci (pri 900 °C) bol v rozmedzi
od 0,23 % (kontrola) do 0,71 % (vzorka s 20% pridavkom vyliskov). Obsah hrubého proteinu
(metéda podra Kjeldahla) sa umerne s pridavkom zvySoval — kontrolna vzorka vykazovala obsah
5,97 %, vzorka s 5% pridavkom obsah 6,17 %, vzorka s 10% pridavkom obsah 6,29 %, vzorka

s 15% pridavkom 6,35 % a vzorka s 20% pridavkom najvys$i obsah — 6,41 %. Pridavok vyliskov
sposobil predizenie oxidaénej stability, 6o je pozitivny ukazovatel z hladiska dizky skladovatelnosti
suSienok. Kontrolna vzorka vykazovala stabilitu 18,35 hodin, pri€¢om vzorka s 20% pridavkom az
35,46 hodin. V suSienkach v pridavkom boli zistené vyrazne vysSie mnozstva mineralnych latok,
predovdetkym medi, zinku, manganu, horCiku a Zeleza. Obsah rizikovych prvkov kadmia a olova
v kontrolnej vzorke a vo vzorke s pridavkom 5 a 10 % nebol zaznamenany. Vo vzorke s 15 a 20%
pridavkom boli zistené mnozstva na urovni 0,6, resp. 0,8 mg/kg, avSak tieto hodnoty su v sulade
s legislativou.

Hroznové vylisky su perspektivnou surovinou na obohacovanie potravin, pricom ako vhodné
matrice sa javia prave pekarske vyrobky. Benefity nie su len nutri€né, ale aj technologické

z hladiska skladovatelnosti, nakolko pridavky vdaka obsahu biologicky cennych latok mézu pésobit
ako prirodzené konzervanty.

Podakovanie: Praca vznikla s podporou projektu APVV-22-0255 Valorizacia bioaktivnych zloZiek
z vedlajSich produktov spracovania hrozna a ich vyuZitie v inovativnych potravinach.

204 Vedlajsie produkty potravinarskeho priemyslu — perspektivne suroviny pre vyrobu
funkénych potravin
Eva IvaniSova, Miriam Solgajova, Zuzana Maskova, Zuzana Barborakova, Slovenska
polnohospodarska univerzita v Nitre, Slovensko

Odpady a vedlajsie produkty z potravinarskeho priemyslu su produkované kazdoro¢ne vo velkych
mnozstvach (priblizne 38 %) na celom svete. Medzi rastlinné odpady a vedlajSie produkty zo
spracovania patria Supky, Skrupiny, stonky, semena, otruby, rezky, zvysky po extrakcii oleja a pod.
Nakladanie s tymto materialom v Zivotnom prostredi je neprijemné pre ekosystém, pretoze ma
nizku biologicku a oxida¢nu stabilitu (vysoka aktivita vody, enzymaticka aktivita), avSak méze byt
perspektivne pre dalSie spracovanie nakolko vykazuje tento material vyznamnu vyZzivovu hodnotu
(vysoka koncentracia bioaktivnych zlu&enin a fytochemikalii). Rastuca populacia a zmena podnebia
spbsobuje dopyt po inovativnych potravinach, ¢o vplyva na zmeny v stravovacich preferenciach
ludi. Repné rezky obsahuju predovSetkym vyznamny zdroj viakniny — hlavne polyméru L-arabindzy
a bielkovin. VlIaknina z cukrovej repy je jedine€na v tom, Ze ma vynikajucu vyvazenu zmes
rozpustnych aj nerozpustnych frakcii spolu s vy38im celkovym obsahom vlakniny, ktory predstavuje
mnozstvo 78 — 81 %, priCom pre porovnanie pSeni¢né otruby obsahuju 42 — 47 % celkovej vlakniny
a ovseneé otruby 12 — 19 %. MnoZstvo tzv. rozpustnej frakcie vlakniny v repnej viaknine je na urovni
10 — 25 %, zatial €o pSeni¢né otruby obsahuju 3 — 7 % a ovsené otruby 5 — 7 %. Z tohto pohfadu sa
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repné rezky pokladaju sa cenny a lacny zdroj vlakniny pre vyvoj potravin s vys§§im obsahom tejto
Zlozky.

Miato — ktoré je odpadom (vedlajSim produktom) pivovarnickeho priemyslu predstavuje
nerozpustny pevny zvySok ziskany po vyrobe sladiny. Pivovarnicky priemysel v Eurdpske;j unii
vyprodukuje ro¢ne takmer 3,4 miliona ton mlata. Mlato sa povaZzuje za délezity lignocelul6zovy
material obsahujuci priblizne 20 % bielkovin a 70 % vlakniny, s vysokym podielom tzv. rozpustnej
frakcii vlakniny s preukazanymi imunomodulaénymi u¢inkami na ludsky organizmus. Mlato sa
povazuje za délezity zdroj fenolickych kyselin, nakolko obaly z jaémenného zrna obsahuju vysoké
mnozstvo tychto zlu€enin, zastupenych predovSetkym kyselinou p-kumarovou a ferulovou.
Kakaové Skrupiny predstavuju odpad (vedlajsi produkt) vznikajuci pri spracovani kakaovych bébov.
Ide o externy obal pokryvajuci kakaovy bdb, znamy tiez ako Skrupina kakaovych bébov, ktory sa
vytvara pocas procesu prazenia kakaovych bébov a tvori priblizne 10 — 17 % z celkovej hmotnosti
kakaovych bdbov (percenta sa liSia v zavislosti od typu fermentacie kakaovych bdbov). Rocne sa
celosvetovo vyprodukuje viac ako 700 tisic ton kakaovych 8krupin, z Eoho sa viac ako 250 tisic ton
vyprodukuje v Eurdpe — pre predstavu: pri vyrobe jedného kilogramu ¢okolady sa vyprodukuje
priblizne 98 g kakaovych Skrupin. Kakaové Skrupiny su bohatym zdrojom vlakniny, bielkovin a
polyfenolickych zlugenin, ako su triesloviny a antokyany. Obsah trieslovin v kakaovom prasku je

2 %, zatial o v Skrupine 1,3 %. Skrupiny tieZz obsahuju alkaloidovd zlG&eninu (so stimulujicim
ucinkom na fudsky organizmus) zo skupiny metylxantinov — teobromin, ktorého mnozstvo

v Skrupine je vy$sie ako v samotnom kakaovom bébe. Studium nutriénych a technologickych
charakteristik, ako aj vyvijanie receptur vyuzitia repnych rezkov, mlata a kakaovych Skrupin je preto
unikatne, nakolko na slovenskom trhu nemame doposial potraviny, ktoré by tieto zloZky obsahovali.
Téma je vysoko aktualna — odpady a vedlajSie produkty bohaté na bioaktivne latky su predmetom
zvySeného zaujmu nielen po stranke vyskumnej, technologickej ale aj pre samotného spotrebitela,
nakolko si vyZaduje neustale nové produkty s pozitivnymi t€inkami na fudsky organizmus.

Podakovanie: Praca vznikla s podporou projektu 06-GASPU-2021 Odpady a vedlajsie produkty
potravinarského priemyslu — perspektivne suroviny pre vyrobu funkénych potravin.

205 Zemeédélsko-potravinarské vedlejsi produkty: zdroj zZivin a biologicky aktivnich latek
Jan Bedrnic¢ek, FrantiSek Lorenc, Pavel Smetana, Jan Barta, JihoCeska univerzita v Ceskych
Budéjovicich, Fakulta zemédélska a technologicka

PFi zpracovani zemédélskych surovin rostlinného puvodu vznika fada odpadnich nebo vedlejSich
produktd (slupky, vylisky atd.), které se kompostuji, spaluji & zkrmuji hospodafskym zvifatim. Rada
téchto produktl je stale bohata na nutricné cenné latky ale i na latky s biologickymi aktivitami.
Smyslem pfispévku je pfedstavit moznosti zuzitkovani nékterych materiald v podobé suroviny pro
vyrobu potravin.

207 Odpady ze zpracovani vina a kavy jako zdroj olejt
Ondrej Rudolf, Univerzita Tomdse Bati ve Zliné, Fakulta technologickd, Ustav technologie
tuku, tenzidu a kosmetiky
Vyroba a konzumace popularnich napojud, vina a kavy, pfinasi nejen prijemné prozitky, ale i
nezanedbatelné mnozstvi odpadu. Pfi pfedstavé mnozstvi zkonzumovanych napoji neni odpadnich
produktl jako vylisk(l a kavoveé sedliny celosvétové nejméné. Tyto rostlinné odpady mohou byt
zdrojem hodnotnych triacylglycerolovych oleju. Samy o sobé jsou pfitazlivé pro kosmeticky,
potravinarsky, ale i primysl produkuijici alternativni paliva k béznému motorovému benzinu a nafté.
Soucasné oleje z vinnych jader a kavové sedliny obsahuiji latky, které nejsou zcela bez
ekonomického potencialu.

208 Segmentace spotrebitelt ve vztahu k tfidéni potravinového odpadu: motivace a bariéry pro
zapojeni do systému sbéru
Irena Balakova, Mendelova univerzita v Brné, Provozné ekonomicka fakulta
Poznani motivace a bariér spotfebitelll k tfidéni potravinového odpadu je prerekvizitou k Uspésné
komunikaci obci s ob&any. Cilem tohoto pfispévku je odhalit motivaci a bariéry spotfebitelskych
segmentu, v€etné identifikace segmentud vyuzitelné pro cileni komunikace obci s ob&any. S vyuzitim
vyzkumného instrumentu v podobné dotaznikového Setfeni mezi spottebiteli o velikosti 1332
respondentl bylo mozné poznat postoje a preference spotiebitelll, které byly nasledné doplnény
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o data z dotaznikového Setfeni mezi municipalitami. Aplikovana shlukova analyza identifikovala
Ctyfi segmenty. Pro vSechny spotiebitelské segmenty je dulezita motivace v podobé védomi, ze
bude odpad nasledné zpracovan a zajisténi dostateéného mnozstvi sbérnych nadob. Sila dalSich
motivatord a vnimanych bariér se napfi¢ segmenty liSi. Segmenty s pfevahou Zen vnimaji negativni
externality spojené s tfidénim potravinového odpadu jako vyraznéjsi bariéry.

209 Posudenie potencialu repkového proteinu produkovaného z repkovych srotov ako doplinku
do cerealnych vyrobkov a produktov s vyssim obsahom proteinov
Valentina Kafkova, Slovenska technicka univerzita v Bratislave, Fakulta chemickej a
potravinarskej technolégie; Vliadimir Krasnan, Jan Janosovsky, Centrum vyskumu a vyvoja,
s.r.o., Leopoldov; Anna Prochazkova, Enviral, a.s., Leopoldov; Zlatica Kohajdova, Slovenska
technicka univerzita v Bratislave, Fakulta chemickej a potravinarskej technolégie, Slovensko

Repkovy 8rot, vedlajsi produkt z vyroby repkového oleja, obsahuje cca 35 % proteinov, €o ho robi
atraktivnym zdrojom pre izolaciu proteinov. Repkovy protein predstavuje vyznamny zdroj proteinov s
vysokou vyZivovou hodnotou a potencialom pre Siroké uplatnenie v potravinarskom priemysle. Navyse,
vyuzitie repkového proteinu v potravinarskych produktoch podporuje udrZzatelnost a ekonomicku
efektivnost. Praca sa zameriava na posudenie potencialu repkového proteinu ako dopinku do
potravinarskych vyrobkov, najma cerealnych vyrobkov a produktov s vy§§im obsahom proteinov.

210 Synergie pfi zpracovani potravinaiskych odpadu na &istirnach odpadnich vod
Radka Rosenbergova, Veolia Holding CR, a.s.

Zvysujici se pozadavky na energetickou sobéstaénost provozu Cistiren odpadnich vod oteviraji
potencial pfi vyuzivani potravinarskych odpadu. To, co dfive bylo kvdli legislativnim a také moznym
technologickym potizim se stabilitou anaerobniho procesu, efektivni homogenizaci a zpétnym
znecisténim vstupu do Cistirenského procesu, ¢asto vnimano jako problém, se stava cestou, jak tyto
odpady vyuzit jako cenny zdroj energie a jejich prostfednictvim dosahnout ambiciéznich cill
udrzitelnosti. Integrace téchto odpadnich toku do procesu Cisténi odpadnich vod muze vést

k oboustranné vyhodnym vysledkiim. Vyznamnou Casti celého procesu pak muze byt také valorizace
vyrobeného bioplynu na biometan a jeho vtlaceni do plynarenské soustavy, pfipadné vyuZiti v dopravé.

Prednaska predstavi realné pfiklady integrace zpracovani kapalnych odpadu a potravinarskych

odpad(i do provozu &istiren odpadnich vod v CR i v zahraniéi. Na ptikladu UCOV Praha pak

predstavime valorizaci bioplynu na kvalitu zemniho plynu v tehnologii membranové separace plyna.
211 Udrzitelnost pri vyrobé piva

Tomds Kinél, Vysoka $kola chemicko-technologickd v Praze, Ustav biotechnologie

Podobné jako ostatni potravinarské provozy, i pivovary se ¢im dal vice zaméfuji na zvySeni

udrzitelnosti vyroby, minimalizaci negativnich dopadl na Zivotni prostfedi a optimalizaci vyuziti

zdrojU, to v8e pfi zachovani kvality piva. Sou€asné aktivity zahrnuji hlavné snizeni spotifeb energie

a vody, snizovani zatéze odpadnich vod, rekuperaci oxidu uhli€itého, recyklaci oball nebo vyuziti

vedlejSich produktu vyroby, jako jsou odpadni kvasnice a mlato.

213 Valorization of Chicken Deboner Residues: Gelatin Extraction and Application
Orsolya Bystricky-Berezvai, Pavel Mokrejs, Robert Gal, Jana Pavlackova, Tomas Bata
University in Zlin, Faculty of Technology, Czech Republic

In recent decades, food industry waste has significantly increased worldwide, with animal by-
products being a major contributor. This study aims to reduce these by-products by repurposing
valuable components as raw materials for gelatine production. We optimized the extraction
conditions for gelatine from mechanically deboned chicken meat residues and analyzed its
physicochemical and rheological properties. Our findings show that the high gel strength and
viscosity of the gelatine make it highly suitable for use as a gelling agent in jelly confectioneries.

214 Jaké vedlejsi potravinarské a zemédélské produkty a odpady jsou a nejsou vhodné
k bioplynové digesci
Petra Wojnarova, Piotr Jachimowicz, Jifi Rusin, VSB-TU Ostrava, Institut environmentalnich
technologii
Anaerobni digesce je kliCovym procesem v ramci cirkularni ekonomiky, ktery umozriuje pfeménu
biologickych odpadl na bioplyn a digestat. Tento pfispévek se zaméfuje na hodnoceni vhodnosti
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vedlejSich potravinarskych a zemédélskych produktd pro bioplynovou digesci. Zatimco nékteré
organické materialy jsou idealnimi substraty, jiné mohou byt problematické z hlediska kontaminace
a efektivity produkce bioplynu.

Prispévek vznikl za podpory projektu REFRESH - Research Excellence For Region Sustainability
and High-tech Industries, reg. ¢. CZ.10.03.01/00/22_003/0000048 spolufinancovaného Evropskou
unii z Operacniho programu Spravedliva transformace a s vyuZitim velké vyzkumné infrastruktury
ENREGAT podporované MSMT, &. projektu LM2023056“

215 Cirkularni ekonomika vedlejsich produkti rostlinného ptivodu

Viadimir Mraz, Mraz Agro CZ, s.r.o.

Prispévek pfedstavi aktivity spoleénosti Mraz Agro, jenz se jiz témér 30 let zabyva mimo jiné i
zpracovanim vedlejSich produktl rostlinného ptvodu, vznikajicich zejména v pivovarnictvi,
lihovarnictvi a cukrovarnictvi. Spoleénost jen v Cechach denné zpracuje az 1000 tun (40 plné
nalozenych kamionu) podobnych produktd, pficemz kazdé kilo najde znovu své vyuziti a dostava
tak novou pfilezitost, novou pfidanou hodnotu. Diky aktivitam spole¢nosti tak udrzitelnost dava
smysl nejen z hlediska své Setrnosti k planeté, ale i ekonomické vyhodnosti, a to jak pro uzivatele,
tak producenta.

216 Rekuperace kvasného CO, v potravinyistvi
Milan Pecka, M-ex Production a WineGAS

Prezentace o tom, jak Ize z odpadniho plynu, ktery nejen Ze zvySuje emise CO, v atmosfére, ale je i
zZivotu nebezpecny v prostoru vinnych sklepu, Ize vyrabét prvotfidni potravinarské CO, vhodné pro
offset u vyrobcll v napojovém primyslu.

217 Vyutziti zivocisSnych odpadi pro udrzitelné zemédélstvi .
Milena Rouskova, Stanislav Sabata, Olga Solcova, Ustav chemickych procesu AV CR, v. v. i.
Hydrolyza katalyzovana karboxylovymi kyselinami je efektivni metodou vyuziti zivo€isnych odpadu
produkujici cenné hydrolyzaty bez nezadoucich mineralnich kyselin, alkalii, soli ¢i popelovin. Kromé
biostimulace pudnich bakterii Ize hydrolyzaty vyuzit napf. jako hnojivo, ¢i chelatani €inidlo pro
odstraniovani tézkych kovud z brownfieldd, coz €ini tuto metodu ekologicky pfijatelnou alternativou
pro zpracovani velkého objemu vznikajicich zivoc€iSnych odpadd.

218 Potencial nevyuzitych vedlejSich zivo€iSnych produktl tukové povahy ze zvériny
Tereza Novotnd, Pavel Mokrejs, Jana Pavlackova, Robert Gal, Univerzita Tomase Bati ve
Zliné, Fakulta technologicka
Prispévek se zabyva snizovanim enviromentalnich dopadu potravinarské vyroby pfi zpracovani
zvefiny. Vyuziti malo vyuzivanych vedlejSich produktd tukové povahy mize vést ke snizeni nakladu
na potifebnou likvidaci, jelikoz tyto suroviny nej¢astéji konci v kafilériich. Z Cistého tuku Ize nasledné
vytvofit produkt s pfidanou hodnotou. Dosavadni vysledky nasi studie ukazaly, Ze odpadni tukova
tkan ze zvéfiny ma, po vhodném zpracovani, velky aplikaéni potencial a muze vést k eliminaci
environmentalnich dopadu potravinarské zivoc€isné vyroby a napliuje filozofii cirkularni ekonomiky.

219 Potravinové odpady — produkce, méreni, vykazovani
Dagmar Volosinova, Robert Korinek, Vyzkumny ustav vodohospodarsky T.G.Masaryka, v.v.i.

Prednaska predstavi metodiku méfeni a analyzy sloZeni potravinovych odpadu letos pfijatou MZP,
v€etné kategorii a procentualniho zastoupeni sledovanych odpadu. Bude popsan vliv ztraty vlhkosti
na vykazovani jejich mnozstvi. V zavéru budou predstaveny prvotni vysledky analyz skladby
smésnych komunalnich odpadu v reprezentantech velikostné odliSnych obci, s cilem identifikovat
trendy a vyzvy v oblasti nakladani s potravinovymi odpady.

220 Cesta cukrovarnictvi k udrzitelnosti: Prilezitosti a vyzvy pfi vyrobé cukru v souladu s ESG
principy
Martin Kolar, Tereos TTD, a.s.
Prispévek se zaméfi na konkrétni kroky, které spoleénost Tereos TTD podnika k dosazeni
udrzitelnosti v oblasti vyroby cukru a lihu a vedlej$i produktl vznikajici pfi zpracovani cukrové fepy -
plodiny, ktera je z pohledu zachycovani atmosférického CO, jedna z nejproduktivnéjSich na
Ceskych polich.OPFedstavim, jak zaclefiujeme principy ESG do nasi kazdodenni praxe, v€etné
snizovani uhlikové stopy, optimalizace spotfeby vody, podpory biodiverzity a zajiSténi odpovédnych
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socialnich vztah s naSimi péstiteli.[(JRad bych pfispévek rozsifil o nase dlouhodobé zkuSenosti
s certifikaci lihu a snizovanim jeho uhlikové stopy. V ramci toho pfedstavim konkrétni opatfeni a
kroky, které jsme zavedli, abychom zajistili maximalni udrzitelnost vyroby lihu. Zaroven bych se rad
kratce zamé&fFil na udrzitelné péstovani cukrove fepy — konkrétné na postupy, které podporuji
efektivni vyuzivani pady, snizeni emisi pfi péstovani a udrzovani vysoké urovné biodiverzity.

221 Udrzitelny protein budoucnosti
Jana Vasickova, Reploid Group, a.s.

Larvy branénky Hermetia illucens (Diptera: Stratiomyidae) maji v pfirodé nezastupitelnou roli jako
prirozeny likvidator organického odpadu. Zejména proto maji obrovsky potencial pro primyslové
zpracovani biologicky rozlozitelnych zbytk( z vyroby potravin. Pro jejich extrémni Zravost a rychly
vyvojovy cyklus jsou dnes larvy branénky celosvétové pouzivané ve farmovych chovech pro vyrobu
udrzitelného zdroje proteinu a organického hnojiva. Pfi nastaveni optimalnich podminek jako je
napf. teplota, mnozstvi a typ potravy jsou larvy schopné snizit objem zpracovaného materialu az

0 60 % a zabudovat az 20 % do své biomasy za pouhych 7 dni. Nutricné bohaté larvy branénky
maiji vSestranné pouziti v primyslu krmiv pro domaci mazli¢ky (psy a kocky) a hospodarska zvifata
(ryby a slepice). Zbytky a exkrementy larev jsou vyuzitelné jako hnojivo, vysoka koncentrace
organickych latek obohacuje pudu a vysoky obsah Zivin stimuluje rist rostlin. V prabéhu prednasky
budou také pfedstaveny soucasné trendy ve farmovém chovu hmyzu, jako je automatizace celého
vyrobniho procesu a Slechténi vlastnich linii hmyzu

222 Kralici v srdci cirkularni ekonomiky: Zemédélsko-potravinaiské vedlejsi produkty jako
klicovy zdroj krmiva
Peter Sufliarsky, Zdenék Volek, Lukas$ Zita, Ceskd zemédélska univerzita v Praze, Fakulta
agrobiologie, potravinovych a pfirodnich zdroju
Tento ¢lanek se zamérfuje na travici fyziologii kralikd a jejich jedineéné vhodnosti pro zpracovani
zemédélsko-potravinarskych vedlejSich produktd v ramci obéhového hospodarstvi. Kralici maji
vysoce Ucinny travici systém pfizplsobeny zejména dietdm s vysokym obsahem vlakniny, coz
Z nich déla idealni kandidaty pro krmiva obsahujici vedlejSi produkty, jako je ovocna a zeleninova
duzina, otruby nebo Sroty z olejnatych semen. Zaclenénim téchto vedlejSich produktt do kraliich
diet chov kralik(i nejen snizuje naklady na krmivo, ale pfispiva také ke zhodnoceni odpadu a
udrzitelnosti Zivotniho prosttedi. Clanek pojednava o vyzvach a piilezitostech pfi vyvoji takovych
krmivarskych strategii a jejich disledcich pro ob&hové hospodarstvi v zemédélstvi Evropské unie.
223 Vedlejsi produkty agro-potravinarského sektoru vyuzitelné v krmivech faremné chovanych kralika
Lukas Zita, Peter §ufliarsky, Zdenék Volek, Vladimir Plachy, Ceska zemédélska univerzita
v Praze, Fakulta agrobiologie, potravinovych a pfirodnich zdroju

Tento ¢lanek udava rostouci roli agro-potravinarskych vedlejSich produktl v chovu kralikd v ramci
Evropské unie. S tlakem na udrzitelnéjSi zemédélsky model poskytuje integrace vedlejSich
produktl, jako jsou Srot z olejnatych semen, ovocné vylisky a obilné otruby, do krmiv pro kraliky jak
ekonomické, tak ekologické vyhody. K plnému vyuZiti jejich potencialu vSak musi byt pfekonany
vyzvy, jako je nutriéni variabilita, logistika dodavatelského fetézce a regulacni omezeni. Tento
¢lanek hodnoti sou€asnou dostupnost agro-potravinarskych vedlejSich produktd v EU, jejich nutriéni
sloZeni a jejich pouziti ve vyzivé kralik(l, coz nabizi cestu k vétsi u€innosti zdroju v chovu kralika.
224 Pokrocila metodologie vypoétu CO, pro potravinaiské produkty: Vyzvy a feSeni v éeském kontextu
Karel Kotoun, MiM, Greenometer, s.r.o.
Vypocet uhlikové stopy podniku a potravinarskych produktl v oblasti Eeského zemédélstvi jako
soucast nefinan¢niho reportingu CSRD.
225 Vyuziti plazmatem aktivované vody v modernim zemédélstvi
Lubomir Prokes$, Jan Cech, Pavel Stahel, Vit Gloser, Masarykova univerzita, Pfirodovédecka
fakulta; Blahoslav Marsalek, Botanicky ustav AV ¢R
Plazmatem aktivovana voda (PAW) je inovativni technologie s aplikacnim potencidlem v zemédélstvi.
PlUsobenim plazmatu na vodu vznikaji reaktivni slouceniny kysliku (zejm. peroxidy a ozon), pfipadné
dusiku. Ty dodavaji PAW unikatni vlastnosti, uzite€né zejm. v oblasti akvaponického a hydroponického
zemédeélstvi. Antimikrobialni viastnosti PAW mohou byt u€innym prostfedkem v boji s rostlinnymi
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patogeny prostfednictvim dezinfekce semen i zavlahové vody. ZvySena antioxidacni aktivita

v rostlinach oSetfenych PAW jim umoziuje se lépe vyrovnavat s environmentalnimi stresory. Pozitivni
ucinky PAW, pfipravené technologii CaviPlasma, byly experimentalné ovéfeny na rajCatech
péstovanych ve skleniku a na hydroponicky péstovaném salatu a microgreens.

Viyzkum byl podporfen projektem "Zvyseni komercniho potenciéalu technologie plazmatem upravené
vody v agroprimyslu ovéfenim zdravotni nezavadnosti takto oSetfené rostlinné produkce”
(MUNI/31/06202105/2021).

226 Biovodik - palivo budoucnosti aneb studium produkce vodiku pomoci Clostridium butyricum
a Clostridium tyrobutyricum
Viktorie-Alexandra Pacasova, Vysoké uceni technické v Brné, Fakulta chemicka; Matéj
Pouliéek, Josef Stétina, Vysoké uceni technické v Brné, Fakulta strojniho inZenyrstvi;
Stanislav Obruca, Vysoké uceni technické v Brné, Fakulta chemicka

S postupujici klimatickou zménou roste zajem o vyuziti alternativnich zdroju energie, jako napf.
vodik, pfi jehoz spalovani vznika pouze vodni para. Jednou z moznosti produkce vodiku je vyuziti
bakterii rodu Clostridium. Tato prace se zamé&fuje na popis produkce vodiku anaerobnimi
bakteriemi Clostrodium butyricum a Clostridium tyrobutyricum s vyuzitim odpadnich uhlikatych
zdroju z potravinarstvi. Dale se jeho prace zaméfuje na analyzu pomoci Hiden QGA a vyvoje nové
metody kvantifikace vodiku.

228 Neplytvat nestaci: Gastroodpady s potencidlem materialového a energetického vyuziti
Katarina Kajdnkovd, Univerzita Jana Evangelisty Purkyné v Usti nad Labem, Fakulta
Zivotniho prostredi
Potravinové odpady nevznikaji jen plytvanim. Jejich soucasti je i nevyhnutelny potravinovy odpad
z pfipravy. Zbytky nesnézeného jidla tvofi skupinu potravinovych odpadu — gastroodpady. Pro jejich
variabilitu a vlastnosti je slozité optimalizovat sbér, svoz a vyuZziti. V ramci pfispévku budou
prezentovany specifika potravinovych odpad( a gastroodpadd, legislativa CR i EU a né&kolik
inovativnich pfistupt k jejich materialovému a energetickému vyuziti.

229 Gastroodpady a bioplasty: Perspektivni technologie k jejich vyuziti
Josef Trégl, Katarina Kajankova, Hana Burdova, Sylvie KfiZzenecka, Univerzita Jana
Evangelisty Purkyné v Usti nad Labem, Fakulta Zivotniho prostfedi; Radek Vurm, Jana
Kofroriovd, VSCHT v Praze; Radek Horeriovsky, Wasten, z.s.; Thu Huong Nguyen Thi, lvana
Kadleékovad, Ladislav Martinovsky, Lubos Vrtoch, Pavel Kaule, Magda Skvorovd, Univerzita
Jana Evangelisty Purkyné v Usti nad Labem, Prirodovédeckd fakulta; Martin Héjek,
Univerzita Pardubice

Budou prezentovany vysledky nékolika projektll zaméfenych na inovativni vyuziti gastroodpadd a
bioplastu s potencialem pro navazuijici proof-of-concept. Pfedstavena bude technologie separace
gastroodpadu na tuky (a inovativni bionaftu), aminokyseliny (zdroj zelenych chemikalii) a zbytek (vyuZiti
pro zivha média v mikrobiologii). Dale bude prezentovana linka pro zpracovani larev Hermecia illucens
krmenych gastroodpadem. Poslednim vysledkem je urychlova¢ kompostu pro odbourani PLA a PHB.

230 Paradox luxusu a udrzitelnosti ¢eskych klasickych sumivych vin
Martin Prokes, Mendelova univerzita v Brné

Cilem vyzkumu je prozkoumat paradox mezi luxusnim marketingem Sumivych vin a udrzitelnosti,

s ddrazem na vyhody vytvareni a rozvoje vinarskych klastri pro producenty udrzitelnych Sumivych
vin. Vyzkum se zamérfuje na zvy3eni motivace k zakladani novych podniku, které podporuji
udrzitelny rozvoj v regionech. Vyzkumné zdroje pochazeji zejména z Rakouska, kde dynamicky
rozvoj vinaifského primyslu a intenzivni spoluprace v ramci klastrd vedla k uspéchim na exportnich
trzich.OVysledky vyzkumu také analyzuji uspésné modely klastrové spoluprace, jako je organizace
CIVC v Champagne a systém Sekt G.U. v Rakousku.[JSledované trendy ukazuji, Ze hodnoty
tykajici se Zivotniho prostfedi a spole¢nosti jsou pro spotiebitele klicové, a Ze udrzitelnost se stala
soucasti moderniho fizeni a marketingu vinafskych klastrd. Vyzkum zaroven nabizi inspiraci pro
podobné iniciativy v Ceské republice.
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231 Potravinovy odpad z pohledu potravinaiského pramyslu
Jan Pivorika, Potravinarska komora CR

Vzhledem k rostoucimu tlaku na udrzitelnost a efektivitu v potravinarském sektoru se minimalizace
potravinarskych odpadu stava kliCovym tématem i pro vyrobce potravin. Tato sekce konference se
zaméFi na komplexni pfistupy a inovativni strategie, které |ze implementovat v ramci potravinarské
vyroby s cilem snizit mnozstvi generovaného potravinového odpadu. V ramci bloku se zaméfime na
predstaveni sou¢asného stavu, definice, data dostupna na EU drovni a navrhim regulace na EU
urovni. Specifickou vyzvu predstavuje vyuziti odpadui v zemeédélstvi. Diskutovany budou rovnéz
pfiklady inovaci umozriujici sniZzovani mnoZzstvi potravinového odpadu pfi vyrobé potravin

233 Vyuziti bilkovin hlizové st'avy
Lenka Kotlarova, Eva Slavikova, Lyckeby Amylex, a.s.
PFispévek se zaméfuje na konkrétni kroky, které spole¢nost LYCKEBY AMYLEX, a.s. podnika
k dosazeni udrzitelnosti v oblasti vyroby Skrobu a vedlejSi produktl vznikajici pfi zpracovani brambor.

235 Snizeni mnozstvi potravinového odpadu pfi produkci a zpracovani masa
Rudolf Sev¢ik, VSCHT v Praze, Fakulta potravinarské a biochemické technologie

237 Vplyv hroznovych vyliskov na mineralne zlozenie trvanlivého peciva
Judita Lidikovd, Natdlia Ceryovd, Janette Musilovd, Pavol Trebichalsky, Peter Czako, Alena
Vollmannova, Slovenska pol'nohospodarska univerzita v Nitre, Fakulta biotechnolégie a
potravindrstva, Slovensko

Medzi hlavné vedlajSie produkty vinarskeho priemyslu patri hroznové vylisky, Supky, stopky,
vyhonky vini€a a semena, ktoré su cennym zdrojom mineralnych latok a prirodnych antioxidantov.
Vyuzitie hroz-novych vyliskov méze mat velky potencial pri vyvoji novych funkénych potravin a
inovaciach sucas-nych potravinovych vyrobkov, ¢o prispieva k zdraviu ludi. Hroznové vylisky su
najma bohaté na draslik a obsahuju relativne nizke mnozstvo rizikovych prvkov, ¢o ich robi
atraktivnymi pre kazdodennu stravu.

V nasej praci sme vyvinuli trvanlivé pecivo s pridavkom hroznovych vyliskov (Cabernet Frankovka)
v mnozstvach 5, 10, 15 a 20 %. Analyza pripravenych vyrobkov preukazala zvy3enie obsahu
draslika, so-dika, vapnika a horcika. Na zaklade ziskanych vysledkov mbézeme konstatovat, Ze
pridavok hroznovych vyliskov v davke 20 % do trvanlivého peciva predstavuje vhodnu alternativu
na vyuZzitie odpadu vinar-skeho priemyslu a zaroven prispieva k zvySeniu obsahu zdraviu
prospednych mineralnych latok a prirod-nych antioxidantov vo finalnom produkte.

238 Energeticky nenaro¢na solidifikace digestatu pro jeho mozné komeréni vyuziti
Tomas Weidlich, Univerzita Pardubice, Fakulta chemicko-technologicka
Cilem vyzkumu bylo ovéfit moznost energeticky nenaro¢né solidifikace prebyteCného digestatu ze
zemédélskych bioplynovych stanic pro zjednoduseni manipulace s timto bohatym zdrojem
organického uhliku i zdrojem biogennich prvku tak, aby byl potencialné komeréné vyuzitelny napf.
jako produkt pro zkvalitiovani pudniho substratd malopéstiteltl, napf. ovocnarl, zahradkaru, apod.
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