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Evropska legislativa — sludge char (biochar na bazi CK)

STRUBIAS report Narizeni 2019/1009/EU
Dokument fesici problematiku implementace do nafizeni EU pravidla pro dodavani
regenerace Zivin 2019/1009/EU hnojivych vyrobkd EU
z vysrazenych soli (struvitt), > (CE hnojiva) na trh
biochard a popeld z
recyklovanych nebo Vysrazené soli na bazi CK
organickych materiald,
véetné CK Popely na bazi CK predbézna opatrnost
Sludge char x : Zakaz pouzivani CK na
vyrobu CE hnojiv od 7/2022 —
I kompost a digestat

predbézna opatrnost
CK neni vhodny pro vyrobu
sludge charu pro CE hnojiva
z davodu obavy o
neodstranéni organickych
polutantu

Sludge char zatim vyjmut z
materialt vhodnych pro
vyrobu CE hnojiv
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Ceska legislativa — sludge char

Zakon €. 156/1998 Sb.

\ Novelizace vyhlasky
Vyhlaska ¢. 474/2000 Sb. €. 474/2000 Sb. 10/2021
| |
! }
Stanoveni limitnich hodnot Limity pro popele ze
rizikovych prvku samostatného spalovani
biomasy, produkty ziskané
l procesem pyrolyzy

Sludge char je mozné na
vnitinim trhu CR pouzivat

Cd Pb Hg As

Cr

PAH;:

Vyhlaska €. 474/2000 Sb.

5 5 3
[me.kg " oa] 5.00 100 0.50 30.0

100

20.0

PAH): - suma anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene. benzo(a)pyrene, benzo(ghi)perylene,

phenanthrene. fluoranthene. chrysene. indeno(1.2.3-cd)pyrene. naphthalene. a pyrene

&

Organické polutanty v CK

Plvod primyslovy i z domacnosti

Persistentni organické polutanty (POPs) — PAU/PAHs, PCBs, PCDD/Fs,

PFASs, ...

Farmaceutika a produkty osobni péce (PPCPs)

Endokrinni disruptory (hormonalini latky)
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PFASs — problematika

PFASs — per- a polyfluorované alkylové slouceniny

+ Siroce pouzivané latky v textilnim, metalurgickém, plastikai'ském, obalovém
primyslu, vyroba hasicich pén nebo polovodic¢
* celd skala vlastnosti: nizké povrchové napéti, nehorlavost,
hydrofobnost, oleofobnost, dobra tepelna vodivost.

e Zdravotni riziko: rakovina jater nebo mocového méchyre, zvysend hladina
cholesterolu, poskozeni jater nebo plodu v téle matky.

* V Zivotnim prostredi vysoce perzistentni — stabilni vazba C-F

* EU-—snaha o omezeni: Strategie pro udrzitelnost v oblasti chemickych latek
* pfiprava planu na omezeni PFASs v ramci EU (vyzkum, dopady,
legislativa, zakazy, financovani, inovace).

Gliige, J., Scheringer, M., T. Cousins, ., C. DeWitt, J., Goldenman, G., Herzke, D., Lohmann, R., A. Ng, C., Trier, X., Wang, Z., 2020. An overview of the uses of per- and
polyfluoroalkyl substances (PFAS). Environ. Sci. Process. Impacts 22, 2345-2373. https://doi.org/10.1039/DOEM00291G

FENTON, Suzanne E., Alan DUCATMAN, Alan BOOBIS, Jamie C. DEWITT, Christopher LAU, Carla NG, James S. SMITH a Stephen M. ROBERTS, 2021. Per- and
Polyfluoroalkyl Substance Toxicity and Human Health Review: Current State of Knowledge and Strategies for Informing Future Research. Environmental Toxicology and g
Chemistry [online]. 40(3), 606-630. ISSN 1552-8618. Dostupné z: doi:10.1002/etc.4890

Strategie pro udrZitelnost v oblasti chemickych Iatek (EUR-Lex - 52020DC0667), https:/eur-lex.europa.euflegal- SITXT/2uri=COl %3AFIN

PFASs v CK v Ceské republice

Siroké pouziti se projevuje na obsah PFASs v CK
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Semerad, J., Hatasova, N., Grasserova, A., Cema, T., Filipova, A., Han, A., Innemanova, P., Pivokonsky, M., Cajthaml, T., 2020. Screening for 32 per- and polyfluoroalkyl &
substances (PFAS) including GenX in sludges from 43 WWTPs located in the Czech Republic - of potential in after of biosolids.
Chemosphere 261, 128018. https://doi.org/10.1016/j.chemosphere.2020.128018
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Termochemické zpracovani

+  Mono-spalovani
« znama technologie, produkce popela (nutné dalsi zpracovani).

+ Spolu-spalovani
« prechodné feSeni.
+ Pyrolyza
- produkce sludge charu (N, P; pomocna pldni latka),

» decentralizované reseni pro ,odlehlé oblasti“,
« vhodné pro zpracovani kalli bez vysokého obsahu tézkych kovu.

Husek, M., Mogko, J., Pohofely, M., 2022. Sewage sludge treatment methods and P-recovery possibiliies: Current state-of-the-art. J. Environ. Manage. 315, 115090.
https://doi.org/10.1016/j jenvman.2022.115090
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Schéma pyrolyzni aparatury: 1 — pritokomér, 2 — pec, 3 — kiemikovy/nerezovy reaktor,
4-6 — promyvaci bariky s acetonem chlazené v ledové lazni

Léciva a latky pro osobni hygienu, PCBs, PAHs, endokrinni
disruptory (hormony), PFASs

400 (200)-800 °C

Mosko, J., Pohofely, M., Cajthaml, T., Jeremias, M., Robles-Aguilar, AA., Skoblia, S., Befio, Z., Innemanova, P., Linhartova, L., Michalikové, K., Meers, E., 2021. Effect of pyrolysis g
temperature on removal of organic pollutants present in anaerobically stabilized sewage sludge. Chemosphere 265, 129082. https://doi.org/10.1016/j.chemosphere.2020.129082
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Vysledky — PPCPs

e odstranéni pri stfednich teplotach
* 95% mira odstranéni: kolem 400 °C

* analyza: PPCPs (26) max. ibuprofen — 51,7 ng.gl,,; EDs (7) max. triclosan —
2236 ng.g o

Content of pharmaceuticals and personal care products (PPCPs) in sludge char

SEWABE | 4pp°Cc | 500°C | 600°C | 700°C | 800°C
sludge
¥ PPCPs [ng.g"'ny] 91.6 ND ND ND ND ND

Content of endocrine distributors (EDs) in sludge char (e.g. hormonal compounds)

sewage sludge || 400 °C 500 °C 600 °C | 700°C | 800°C

Y EDs [ng.g"'pu] 3 288 32.1 8.77 5.26 8.09 12.8
removal rate — 99.0% 99.7% 99.8% 99.8% 99.6%

Mosko, J., Pohofely, M., Cajthaml, T., Jeremia$, M., Robles-Aguilar, A.A., Skoblia, S., Befio, Z., Innemanova, P., Linhartova, L., Michalikova, K., Meers, E., 2021. Effect of pyrolysis 9
temperature on removal of organic pollutants present in anaerobically stabilized sewage sludge. Chemosphere 265, 129082. hitps://doi.org/10.1016/j.chemosphere.2020.129082

Vysledky — PCBs, PAHs

» odstranéni pfi vyssich teplotach
e 95% mira odstranéni: nad 600 °C (PCBs), 500 °C (PAHs)

+ analyza: PCBs (104) max. PCB kongener ¢. 132 (2,2°,3,3°,4,6") — 93,7 ng.g 1o\
PAHs (16) max. fluoranthen — 5 609 ng.g™,,,

Content of polvchlorinated biphenyls (PCBs) in sludge char

sewage sludge | 500°C || 600°C | 700°C | 800°C

¥ PCBs [ng.g"'pu] 274 26.6 14.9 0.32 ND
removal rate - 90.3% 94.6% | 99.9% | 99.9%

Content of polyeyclic aromatic hydrocarbons (PAHs) in sludge char

sewage sludge 400 °C 500 °C 600 °C 700 °C 800 °C
¥ PAHs [ng g'nu] 35 503" 8 666 666 1187 ND 53.1
removal rate - 75.6% 98.1% 96.7% 99.9% 99.9%

* highly contaminated sewage sludge

Mogko, J., Pohofely, M., Cajthaml, T., Jeremi&s, M., Robles-Aguilar, A.A., Skoblia, S., Befio, Z., Innemanova, P., Linhartov4, L., Michalikové, K., Meers, E., 2021. Effect of pyrolysis 1)
temperature on removal of organic pollutants present in anaerobically stabilized sewage sludge. Chemosphere 265, 129082. https://doi.org/10.1016/j.chemosphere.2020.129082
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Vysledky — PFASs

» rozlozZitelnost pfi stfednich teplotach
* 95% mira rozkladu: kolem 400 °C
+ Analyza: PFASs (37) max. PFOS — 167 ng.g oy

Average concentration of PFASs in sludge char (in dry matter)

SEW3BE  ,n55oc  250°C  300°C | 400°C  500°C  600°C 700 °C
sludge
ELETEASs |ty 120 109 102 1,39 056 <lOD <LOD
[ng.g']
rem‘?;‘]“ate = 413% 466% 49.8% |993% 99.7% - =
0
—————  [OD<040ngg!
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Ovéreni vysledkd — COV Bohuslavice Trutnov

» Pyrolyzni jednotka provozovana pfi teploté okolo 600 °C, v provozu od roku 2020 (kolaudovana 10/2021)
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Ovéreni vysledk — COV Bohuslavice Trutnov

Pyrolyzni jednotka provozovana pfi teploté okolo 600 °C

Content of different organic pollutants in sludge and char

PPCPss ED1s PAHis PCB;
i seyaze sudee 2224 840 6770 552
[ng.g" pm] '
Sludge char [ng.g! pu] 2.35 <LOD <LOD <LOD
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Ovéreni vysledkd — COV Bohuslavice Trutnov

Pyrolyzni jednotka provozovana pfi teploté okolo 600 °C

PFASs content in dry sludge and char from Bohuslavice Trutnov WWTP

PFPeA | PFHxA | PFHpA | PFOA | PFNA | PFDA | PFUdA
Drybepege sEoe 2.35 9.19 1.55 0.66 2.70 8.03 5.34
[ng.g o]
Sludge char [ng.g 'on] = 1.29 = ~ - = -
PFDoA | PFTrDA |PFTeDA | PFHpS | PFOS | 5:3FTA | 102 FTS
Ly sewgue pludge 12.5 4.88 4.36 2.89 11.7 325 1.94
[ng.g'ov]
Sludge char [ng.g-'pn] - - = & 2 A .
Dry sewage sludge [ng.g'pm] 101
Sludge char [ng.g'pm] 1.29

Celkové analyzovano 37 rtznych PFASs
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Zaver

e Minimalni pozadovana teplota zpracovani 500 °C
* odstranéni organickych polutantd, zarucené kvalita sludge charu, zachovéni energetické
bilance.

» Technologie vhodna pouze pro kaly s nizkym obsahem tézkych kov (riziko
jejich koncentrace).

+ Sludge char z COV Trutnov Bohuslavice od 7. 3. 2022 certifikovany jako
pomocna pudni latka, obchodni nazev Karbofert T1

Cd Pb Hg As (6i7 PAHp,
‘Vyhlaska ¢. 474/2000 Sb.
[mgkg o] 5.00 100 0.50 30.0 100 20.0
Sludge char COV
Bohuslavice [mg kg oy] 0.46 STR 0.003 2.94 74.1 <0.50
PAH;; — suma anthracene, benzo(a)anthracene, benzo(b)flu 1 benzo(k)fl L benzo(a)pyrene, benzo(ghi)perylene,

phenanthrene, fluoranthene, chrysene, indeno(1,2,3—cd)pyrene, naphthalene a pyrene
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Dopady nasi prace

® /. . Evropska platforma pro udrzitelny fosfor
‘@ ( European Sustainable +  Cekem 40 fadnych ¢lend
./ \. Phosphorus « Dosah v ramci celé Evropy

ESPP eNews no. 52 - March 2021

Organic contaminants eliminated in sewage sludge biochar
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