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Vysledky roku 2025

Vysledek Popis vysledku Druh

Hydrolyzat ze zivociSnych odpadud modifikovany aditivy

Vo8 pro odstranéni téZkych kovu ze zemin ©
V09 Chemicka nahrazka zapachu Gfunk
V10 Udrzitelna chemie @)
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Dale realizovany dalsi aktivity s navaznymi vysledky v pristich letech
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Hydrolyzat ze zivocisnych odpadi modifikovany aditivy pro odstranéni
tézkych kovti ze zemin — vysledek typu O (TN02000044/7-V8)

Odborna studie zameérena na zhodnoceni vyuzitelnosti hydrolyzatu ze
zivocisnych odpadu modifikovaného aditivy pro odstranéni tézkych kovi ze
zemin nahrazujici CHELATON2 coby stimulant pro pladni bakterie.

6 rlznych hydrolyzatl; kureci pefi, chrupavky a zbytky po odstranéni masa
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Odborna studie zaloZzena na vysledcich vsadkovych a kolonovych experimentu
realizovanych v letech 2023-2024 (ndvaznost na vysledky Gfunk a Ztech)
Na zakladé vysledkui z experimentu:

- kontinudlniho promyvani ve svislém trubkovém reaktoru (2 typy zemin)
- vsadkového promyvani silné znecisténych pld (3 typy zemin)

Kontinudlni promyvani kovu

IHF | T~

Vsadkova chelatace kovu

Hydrolyzat

Vrstva klinoptilolitu
pro lepsi distribuci toku
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Sloupec zeminy

Hydrolyzat obsahujici kovy



Funded by

the European Union
NextGenerationEU

BIOCIRKL

Narodni centrum kompetence
.Biorafinace a cirkularni ekonomika pro udrZitelnost"

--“.-

Chemicka nahrazka zapachu — vysledek Gfunk (TN02000044/7-V9)

Funkéni vzorek ekologické pachové smési

Pripraven na zakladé vysledku dosaZenych v letech 2024 a 2025:

- vyvinuta a ovéfena metoda stanoveni pachové latky v nosicich (2024)

- provedeni dvou ové&fovacich polnich pokust na SLP Kostelec n/CL (2024-2025)

- ovéfeni vyvinuté metody pro urCeni pfiblizné doby aplikace fortifikaéniho postfiku (2025)

- ovérfeni vybrané pachové smési (2025) - vybrany tékavé latky pfitomné v pfirodnich
esencialnich olejich - analyzovany dva druhy levandulového esencialni oleje, jeden
c¢esnekovy a jeden tabakovy esencialni olej (1 mg oleje / ml)

. Linalyl acetate
Linalool Patchouli alcohol
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Tabacoo oil 1mg/ml
Sigma levander oil 1img/ml

Linalyl acetate

- = -

Linalool J

‘

Garlic oil 1mg/ml

Kashmeer levander oil 1mg/ml
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Udrzitelna chemie — vysledek O (TN02000044/7-V10)

Odborna studie zamérena na zhodnoceni environmentalnich a socialnich dopadu

udrzitelnych postuptl v chemii

. e ©
- zpracovana studie e-LCA a S-LCA pro vybrané druhy ASSESSMENT OF THE SUSTAIABILTY OF GREEN PLASTIC

konvencnich a udrzitelnych plastd =
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- prezentovana formou posteru na mezinarodni
konferenci, sbornik ISSN: 2241-3146

ASSESSMENT OF THE SUSTAINABILITY OF GREEN PLASTICS
L WIMMEROVA*, ] VACULA®, O SOLCOVA**

*Faculty of Enviranmental Sciences, Czech Univarsity of Life Sciences Prague, Kamycka 120, CZ-
163 06 Pragua, Crach Republic; e-mail” wimmerovaiastp.czu.cz

sspstituta of Chemical Process Fundamentals of the €4S, Rorvajova 14135, CZ-165 07 Pragus,
Cech Republic: e-maii: solcova@icafcaz.cz

Eay words: Life cycle, Assessment, Plastics, Biodegradabia, Recycied

Inrecent years, demands for the development and use of ‘green’ plastic materials have been prowing.
Envirormennlly iendly plastics are plastics with reduced or at least minimized impacts on the
exvirement durn e I cyle (. ther sowces, productin. s, nd e end o %) These
‘plastics may made from ar shells, instead or
their advanmge could be based on their easy my:ug ar biodezradabilty at the end of their Lfe.
‘Howsver, to call these plastics as sustainable, ot only eavionmental but also social aspects must be

considered.
ented life cycle assessment (LCA) smidy was carried out in accordance with the 150
14040:2006 and 150 14044:3006 standards. The study was built 25 2 compantive sméy of a
production phase of selected plastics ~ HDPE. (uigh density polyethylens), EDPE recycled, PET
PETrecycled and PLA Trwas modelled inthe opesLCA.

software v2.2 using the soca v2 and ecoinvent v 9.1 databases (apos_unit), allowing modslling both
eavironmental and social impacts. The declared unit was set on 1 ke of plastics. The Social Lupacts
social - CML v4.8 2016 method (for enviroamental

impacts) were used to assess resulting impacts. No allocations were applisd.
Rl showed th reen plasdcs such 25 PLA of recyeid BET. do not perfarm best i al
addressed enviroamental and socil factors. Tables | and 2 below shows details.

Table 1. Results of the selected environmental impacts (in kg CO0-Eq ar kg L4-DCB-Eq)
TOPE | EDPE | FET FET

Tl (el TE1
Freshwater 5

‘warine
“Fiamon towciry

Table 1. Results of the selected social mpacts (all in med risk hours)
EDFE | HDPE

| recycled recycled

 behaviour ar volabon 60438 151931 917077 107881 | 1874118
I 0 5 30 P 5 V)|

T ] 01506

Fa acoidems [

2025

27-31 May

Chania, Greece

High differenc bserved for both environmental and social In terms of social ol Hozardous
&5 were o for both exviror acts. socia

apact,mestof hem wese in Asan A i couries and pose a igh o sxremely hih ik 0 Waste Management

workers. their wages and education. Similarly. the environmental impacts of recycled plastics were

significant mainly on marine waters, while human tosicity and GWPI00 did not showed much

difference among modelled plastics. Figures 1 and 3 below show the contributions of the PLA or

recycled PET production processes on Fair salary category.

Figure 2. Impact on the Fair salary category dealing with 1 kg recycled PET

Acknowledzement: This work was financed by the project BIOCIRKL (reg. no. TN02000044).
supported by the Czech Recovery Plan and the Technology Agency of the Czech Republic within the
‘National Centres of Competence Programme in years 2023-2028.
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Dalsi rozpracované aktivity

= Testovani RRD na vysypkach (rekultivaéni pokusy)

= Pripravek pro opétovné pouziti primyslovych odpadi z pivovarnictvi
= Qvéreni biodegradability pachovych pén v¢. vzorku taninovych pén

= Qvéreni funkcéniho vzorku taninovych pén jako nosice pacht

= Testovani vyuziti biocharu a hydrocharu pro Cisténi odpadnich vod
a vzdusnin

= Proméreni vlastnosti a ekotoxicity vyrobenych materialq, tj. vSech biocharu
a hydrochart (20 typu)
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Vysadba rekultivacniho pokusu na vysypce Malé Brezno s rychle rostoucimi
drevinami (RRD) a aplikacemi hydrolyzatu v 1. roce (X124-2025)

Vysadba RRD vymladkové péstovani (fizky) rl:

— vysazeno 2880 ks fizku, Design pol. pokusu
faktory:

— aplikace hydrolyzatl: s hormony, biocharem a
kompostovou Stépkou

— odrudy (vrby Stvola, Rokyta, topoly J-105, Kaktu)
— 2 substrat (rekultivovana ornice a jilova skryvka)

—  vysazeno 400 sazenic (V=1m), faktory: ‘
— hydrolyzat s biocharem #
— odrudy (vrby Stvola, Rokyta, topoly J-105, Kaktu) =
— 2 substrat (rekultivovana ornice a jilova skryvka)

Cile pokusnych vysadeb
— optimalizace agrotechnologii porostd RRD a ALS
(agroles.systém) na vysypkach
— navrh novych postupu rekultivace vysypek

pro aktualizaci rekultivacni strategie s ohledem
na ekonomicko-ekologické a vyrobni uc€inky

— 2026: instalace obnovenych PV (vertikalni AgPV) a
zalozeni pokusu s bortivkami, zalivkou

~

Rekultivovana Nerekultivovana
(ornéa puda) (jilovity substrat, srovnana
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| — vitalita byla hodnocena podle stupnice:

Il — ujimavost bylo hodnocena v procentech

| — lepSi ujimavost u kontrol, nejhorsi u biocharu
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Prvni hodnoceni rekultivacniho pokusu RRD na vysypce Malé Brezno

| s aplikacemi hydrolyzatti v 1. roce (2025)

RRD ve vymladkovém péstovani (fizky)
— V-VI 2025 hodnoceni ujimavosti a vitality dfevin

O=odumfel, 1=Zije, 2=Zije roste, 3=vitalni

— statistika KW ANOVA a Tukeyho testem (HSD)
— odbéry ptid pro nadobové pokusy (UPOL a VUK)

1.3

RRD v agrolesnické péstovani (sazenice) 3 1.2

Il — ldenticky postup hodnoceni jako v RRD é 1.2

| M&siéni srazky 1X24-1X25: 3 11

fl 40-80% hodnot dlouhodobého normalu. s i;
= 1

Prvni vysledky hodnoceni:

\Y,

— poskozeni srné&i zvéfi (vrby > topoly)

— vitalita lepSi u Hydrolyzat( nez u kontrol, nejlepsi

u biocharu s hydrolyzatem ryb; u hydrolyzatu
s hormony byla podobna H2 > H1

— ujimavost 67 % u fizkd a 51 % u sazenic

(optimalizace davkovani — nadobové pokusy 267?)

— v priméru ujimavosti a vitality vysla nejlépe
kombinace hydrolyzatu s kompostovanou
Stépkou

Ujimavostv %
N (&)
[6)} o
X R

0%

| — hodnoceni biometrickych parametrt probiha

Vitalita RRD (stupnice 1-3)

= W
aplikace = H_S2 S RRD H S1 H_BCh Kontr_0
I1zolak H_kontorola
Jednotlivé aplikace hydrolyzat(
I Ujimavost RRD (%)
aplikace = S2 S_RRD H_BCh Kontr_0
Izolak H_kontorola

Jednotlivé aplikace hydrolyzatt
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Vyzkum uiteény pro spolecnost.

Pripravek pro opétovné pouziti primyslovych odpadt z pivovarského
pramyslu

= Dal8i odpady potravinarského priamyslu — mlato a pivovarské kvasnice
= Milato

= autoklavovano, 121 °C, 20 min, 20 g/I

= + 5 % pivovarské kvasnice (50 °C, 24 hod, 90 g/l)
= Rast Sutcliffiella cohnii DSM 6307

Mlato + odpadni kvasnice

1.0

0.9
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Cas (hod)

Podobné slibné vysledky i pfi obohaceni hydrolyzatu pefi kvasnicemi
Momentalné analyza vzorkU biobetonu
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Biodegradabilita pachovych pén vc. taninového nosice

Biodegradability tests

- laboratorni, poloprovozni a polni experimenty
160
- testovany komercni materialy a funkéni vzorek
taninové pény .
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Ovéreni funkcnosti emisi pachovych latek z tanninovych pén

’

- zalozen polni pokus pro zji$téni koncentraci uginnych latek (SLP Kostelec n/CL)

o .
BIO{0.PU pgia

DA

ke ¢ kvseliny i | C v % . koncentrace kyseliny isovalerové v % v porovnani se dnem
oncentrace kyseliny isovalerové v % v porovnani
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' Vyuziti biocharu a hydrocharu pro cisténi odpadnich vod
!
=i % - provadény vsadkoveé a kolonoveé
[ I testy
E . zahajena druha Cast testovani
E biochary a hydrochary
E (kava, cigaretové nedopalky,
= pyrolyza 220-650 °C)
—— 8
- cilovymi latkami farmaka:
flucanazol, hydrochlorothiozid,
carbamizepin a diclofenak

(v modi)

Relative Abundance

e - analyza DNA (ve spolupraci
s JCU - bioinformatika)
Eo I - spoluprace studenti
: L. ]. ] 4 BCG-650

Alpha-d ity Index: Chaol
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Vyuziti biocharu a hydrocharu pro ¢isténi vzdusnin

- zpracovana zakladni reSerse,

pfiprava k publikaci
=
8e+006 - o
c s r v oz s
rol - zahajena prvni Cast testovani
7e+006 |
£ c
bet006 7 “Ils & c< 2 - provadény jednorazové testy
5e+006 - s I . na vybranych vzorcich biochar(
£ + O g d
4e+006 - 3 S &S 3
364006 ) L - testovany pro zachycovani
In A P A v ’ 7 . .y ,
v tekavych latek jako potencialni
2e+006 - e Ll X > "
| material do filtr
1le+006 -~ N T T ||
0 | ik e ‘ | - cil: pouzitelny material ¢i tkanina
1st Ti 1000 1100 1200 1300 1400 1500 .
S Time 8 0 0 o A 5 ) v rozvodech vzduchotechniky
— 93 tabak 10I 10S 60C S5:1 —— 93 tabak AC 10I 10S 60C S5:1 i i i i Y
—— 93 pelety 101 10S 60C S5:1 —— 93 stepka 101 10S 60C S5:2 nebo jakO material do bIOIOQICkyCh

instalaci (tj. aplikaci za ucelem
chromatografické zaznamy z dvourozmérné plynové chromatografie v pohledu Cisténi ovzdusi)
prvni dimenze a vybranou typickou hmotou pro terpenické slouceniny (m/z 93)

ukazuji rizné odezvy identifikovanych latek ze skupiny terpen( - v budoucnu zépaéné Iétky?

- spoluprace studenti
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Testy ekotoxicity biochar( a hydrochart

Do soucasnosti realizované testy (ve vyluhu a ve vyluhu ze standardni zeminy):
- Aliivibrio fischeri, Daphnia magna, Spirodela polyrhiza, Sinapis alba, Lepidium sativum

(1) Stépka 650°C BU — pred (10) Sedlina 220 °C HU — pred

kontrola

05 =586 %
o= 11.72% (B 80 Test S. polyrhiza
cs=2345% < 60

c2=46,9% K

c1=93,8% 8 0

(10) Sedlina 220 °C HU - po

(1) Stepka 650 C BU po

kontrola

Cs = 5,86 % [

€ 0%\» g N O%o dbo . & r L ® @ Oq,o &
c=1172%% o SN o

e $ S ®) <§ o § & ® 9

< \D‘ \6 A © ’b"l, S"'], \"’1, \\ ~\‘D &\
c3=23,45% (} . SN A A S S &
| S I A VL
S DN oS ¥ % S eP

= NejcitlivéjSiho organismus luminiscencni bakterie A. fischeri

= VétSina testovanych biochart vykazovala ur€ity (mirny az vysSi) negativni ucinek ve vodnych
vyluzich

= PFidavek standardizované pady tento efekt vyznamné zmirnil, zejména ve vztahu k inhibici rastu

obou testovanych rostlin (S. polyrhiza, S. alba)



BIOCIRKL

— Narodni centrum kompetence
.Biorafinace a cirkularni ekonomika pro udrZitelnost"

Funded by

the European Union
NextGenerationEU

Publikace studentské prace

https://app.jove.com/t/68994/assessment-waste-derived-biochars-on-health-biological-activity

jove

Assessment of Waste-Derived Biochars on the Health and
Biological Activity of Soil

Anshu Shaw', Rafaclla Denissa Muscalu’, Lenka Wimmerova' ntent is Free Access.

" Department of Applied Ecology, Facutty of Environmental Sciences, Czech University of Life Sciences Prague

Corresponding Author

Anshu Shaw

shawa@fzp.ccx Biochar is the product obtained by heating biomass through pyrolysis at high

temperatures and has emerged as a common soil amendment based on its potential to

Citation improve soil properties such as water retention, pH, and nutrient availability. However,
Shaw, A, Musealu, R.D. biochar prepared from certain waste materials can exert negative ecotoxicological
\Wimmerova, L. Assessment of Waste-

Derived Biochars on the Health and effects on soil biota. The overall aim of this study was to evaluate the impact of selected
Biclagioal Astivty of Sall. J. Vie: Exp. biochars derived from coffee grounds, spent hops, spruce wood, and cigarette butls
(224). 88904, doi-10.3791/88094

(2025). on soil health, focusing on microbial activity, plant growth, and potential ecotoxicity.

Biochar-amended soils were incubated for 15 days intotal, and a series of assays were
Date Published performed, including dehydrogenase activity, bacterial quantification, a phytotoxicity
October 10, 2025 bioassay using seeds of Sinapis alba, and an ecotoxicity test using Enchytraeus

bol albidus. Biochar amendments can alter soil pH and impact water retention. Cigarette-

butt biochar showed the highest stimulation of bacterial colonies, with counts reaching
10.5791/68094 3

up to 1.00 x 10% CFU/ML compared to 8.47 x 104 CFU/ML across control replicates,
URL whereas coffee-grounds biochar enhanced dehydrogenase activity (3.53 x 1073 muf
Jove.comivideo/58984 g), implying higher microbial metabolic capacity. Phytotoxicity tests indicated that

plant growth was enhanced by hops (162.96%) and spruce-wood biochars (206.66%),

whereas higher rates of cigarette-butt biochar seedling growtn
(62.36% inhibition). The ecotoxicity test with Enchytraeus albidus indicated that all
biochars had a detrimental effect except the cigarette-butt biochar (33% stimulation).
The findings of this study highlight that the effect of biochar on soil health is source-

dependent, with important implications for soil management. The study reveals the

need for biochar appli basedon andtype o

its benefits while minimizing potential hazards to soil systems.

jove.com Ocioer 2025224 968954 Page 10118
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Vysledky planované pro rok 2026

Vysledek Popis vysledku Druh
V11 Pripravek pro op.etovne_pOl’sz proumyslovych odpadu Gfunk
z pivovarnického prumyslu
V12 Vyuziti prmyslovych odpadu pro technologii MICP O
V13 Vybér vhodnych sortimentt pro podminky vysypek @)
V14 Sorpéni jednotka pro odstrafiovani polutantt z vod Gfunk

pro tercialni Cisténi
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Déekujeme za pozornost
a kolegum za spolupraci !




