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Co jsou obnovitelné a alternativni
zdroje ?

m BIOMASA

s DREVO,SLAMA, REPKOVY SROT

m VYUZITELNE ODPADY

= KOMUNALNI ODPAD, ODPADNI PLASTY

m BIOPALIVA 1. A 2. GENERACE
m VODIK
m SOLARNI/ VETRNE ZDROJE
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Principy vyuziti - Zplynovaci
procesy

Spalovénl' je chemicky proces, pii kterém probiha reakce s molekularnim
kyslikem a dochazi pfi ném k produkci tepla.

Parni reforming je katalyticka reakce uhlovodikd s vodni parou za vzniku
oxidu uhelnatého a vody.

Parcialni oxidace je reakce uhlovodikové suroviny s kysliko-parni smési

s mnozstvim kysliku nedostateénym pro uplné spaleni a hlavnimi produkty jsou oxid
uhelnaty a vodik.

Zp|y novani je tepelny proces, pfi kterém se organické slouéeniny rozkladaji
na hoflavé plyny pusobenim vysoké teploty (v pfitomnosti vody a kysliku).

PerI)'lza je nekatalyticky radikalovy proces stépeni uhlovodika na nizsi olefiny
probihajici pfi teplotach 700-900 <.
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Emise

m OXID UHLICITY, OXIDY DUSIKU

s ORGANICKE LATKY A TOXICKE LATKY
(PCDD, PCDF, PAU, TOC)

m PEVNE EMISE — KOVY,
PRACH.CASTICE



PCDD a PCDF

Co jsou dioxiny a furany ?
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ANALYTIKA PCDD/F

Analyza vzork

Sorpéni roztoky

- pfidani extrak&nich standard 0 13C znac¢enych dioxin d,

- extrakce toluenem (hexanem)

- ¢isténi extraktu (kolonka s aktivovanym silikagelem , SPE
patronka

- zahusténi extraktu na 200 — 500 M

|. €ast ziskaného extraktu - analyza (GC-ECD)
Vysledek — suma pikd eluujicich v retenénim okné standard 0 dioxinG

» Vzorky (standardy)

» Stanoveni slozek
Dibenzodioxiny Chlorované bifenyly
2,3,7,8TeCDD 1.0
1,2,3,7,8PeCDD 0.5 |Nonorto subst.
1,2,3,4,7,8HxCDD |0.1 |PCB77 0.0005
1,2,3,6,7,8HXCDD |0.1 |PCB 126 0.1
1,2,3,7,8,9HXCDD |0.1 |PCB 169 0.01
1,2,3,4,6,7,8 HpCD|0.01
OoCcDbD 0.001 Monoorto subst.
Dibenzofurany PCB 105 0.0001
2,3,7,8 TeCDF 0.1 |PCB 114 0.0005
1,2,3,7,8PeCDF 0.05 |PCB 118+12{0.0001
2,3,4,7,8 PeCDF 0.5 |PCB 156 0.0005
1,2,3,4,7,8 HXCDF |0.1 |PCB 157 0.0005
1,2,3,6,7,8HXCDF |0.1 |PCB 167 0.00001
1,2,3,7,8, 9HXCDF |0.1 |PCB 189 0.0001
2,3,4,6,7,8 HXCDF |0.1
1,2,3,4,6,7,8 HpCDI0.01 |Diorto subst.
1,2,3,4,7,8,9HpCDI|0.01 PCB 170 0.0001
OCDF 0.001/PCB 180 0.00001




" A
Biomasa

s DREVO

m SLAMA

m REPKOVY SROT

m CISTIRENSKE KALY
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A4 V 4 u Cellulose Hemicellulose  Lignin
Slozeni biomas
Apricot stone 22.4 20.8 51.4

Breech wood 44 .2 33.5 21.8
Birchwood 40.0 25.7 15.7
Hazelnut shell 25.2 28.2 42.1
Legume straw 281 34.1 34.0
Spruce wood 43.0 29.4 27.6

N T R I G LYC E R | DY Tobacco stalk 213 32.9 30.2
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Priklad slozeni ligninu a uhli
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Kdy je vyuziti biomasy ekonomické a
ekologické?

N Y [y

CENTRALIZOVANA VYROBA
SYNTEZNIHO PLYNU




Vyuziti biomasy

m SPALOVANI

m BIOPLYN
FERMENTACNI PROCESY
BEZNE ZAVAD ENO
NiZKA PRODUKCNI EFEKTIVITA

m ZPLY NOVANI NA SYNTEZNIi PLYN
JEN POKUSNE PROVOZY
PYROLYZA A NASLEDNA PARCIALNI OXIDACE

m ZPLY NOVANIi NA METHAN
SNG (Substitute Natural Gas)
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Spalovani a emise

Mérne emise (kg/MWh)

Zdroj Palivo (pivod)
CO SO, | NO, | TOC| CH, | TZL
Nasypna Sachtova Drevené brikety | 409 | <0,1 | 0,9 | 23,1 8,2 1,0
kamna ’
(Vykon 6,3 kW) Cerné uhli 16,4 | 2,2 0,7 | 7,8 | 2,7 2,2
Ru¢né ovladdany Diewene brikety | 10,7 | 0,1 04 | 08 0,6 0,2

teplovodni DAKON

(Vykon 24 kW) Hneédouhelné

brikety 26,5 0,8 1,0 | 8,7 5,6 1,4

Elektrarensky parni
kotel s fluidnim
ohnistém a ,suchym"
odsifenim Hn&dé uhli 0,49 | 1,32 | 0,89 | 0,004| 0,004 | 0,072
(Vykon bloku
135 MW)
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Zplynovani uhli + BIOMASY
fluidnim lozi

Product gas

BIOMASA Crushed - ‘j‘_:‘. Cyclone
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Figure 5.13 Fluidized-bed gasifier (Winkler) [21] |
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Zplynovani biomasy - pyrolyza

Straw, wood, ....
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Zplynovani biomasy - vy€znost

od or Straw with 15 wt.% H,0

5.4 t Condensate/char - slurry
plus ~1,8t 0O,

1.2 t FTS-raw products

@nthetic fuel
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ODPADNI PLASTY

Nenasycené polyestery  Alkydicke Epoxy
Polyuretany —  Fenolické | |

Acetaly | : |
Polykathonaty
PRIRIA
Akrylaty
ABSISAN

EPS




" S
Co s odpadnimi plasty ?

m Necht nevzniknou

m Opé&tovné pouziti (na méné naroéné vyrobky)
m Surovinova recyklace e

(Ozmotech: Waste to Diesel, PET)
m Energetické vyuziti
m Skladkovani

WASTE TO ENERGY



Odpadni plasty
— energetické vyuziti
Palivo Spalneé teplo
(kJ/kQ)
PE 46500
4| PP 46500
DS 41500
DET 22200
DV/C 18000
Hnédé uhli 29300
V CR vyroba Drevo 21300
1 mil. tun plastd/rok Téik}’/ topm'/ olei 40200
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Pilotni spalovaci pec — 3T
 Temperature

e Time
 Turbulence
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VIiv slozeni substratu na koncentraci
PCDD/F ve spalinach; teplota 1100°C
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Efekt vysokoteplotniho adsorbéru -
CaO
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SPALOVNY KOMUNALNIHO ODPADU

MW mg/m3
Instalovany
tepelny tuhé org.
vykon latky | SO2 | NOx | CO uhlik
Fluidni
kotel nestan
o 5-50 100 | 800 | 400 | 250
spalujici oveno
tuha paliva
Spalovna max
komunalni | nestanoven | 30 | 300 [ 350 | 100 20 '
ho odpadu
Celkové mnoZstvi KO v CR (2009) 4795 kt
Celkové mnoZstvi SKO v CR (2009) 3236 kt
Kapacita spaloven KO 620 kt
Kapacita pripravovanych zafizeni na en.vyuzivani KO 300 kt
Kapacita planovanych zaZizeni MBU 300 kt
Odstranit SKO v roce 2020 jinak nez skladkovanim 2148 kt
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Podil dioxina v emisich zaCR
ze sledovanych zdraj

Celkova produkce dioxini v emisich vCR dle Gdajii Produkce dioxini ze spaloven SKO ve vztahu k produkci dioxiiz
CHMU za rok 2004 - 174,779 ¢ domacich topeni§ v roce 2006

1%
1,82%

0,05%

47,24% 42,21%

0,28% 8.31%
0,09%
O Hektrarny, teplarny a jiné zdroje energie @ Doprava 99%
O Viyroba Zeleza a oceli O Doméaci topenisé
O Spalowny SKO @ Spalowny priimyslové a nebezpiné @ Doméci topeniS¥ @ Spalowny SKO
B Dalsi technologie
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Cementarny
CR 2008 4,7 mil. t

Technologie

TEPLOTA 1450 2100 € DOBA ZDRZENI...... . DESITKY SEKUND
REAKTIVNI PROSTREDI
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Cementarny

Paliva pouzivana pfi vyrobé cementu
Fuels used in cement production

Hodnoty celkovych emisnich limita - C

ZnectiStujici latka C
TZL celkem 30 mg/m’
HCI 10 mg/m’
HF 1 mg/m’
NO, (stavajici zafizeni) 800 mg/m’
NO, (nova zafizeni) 500 mg/m’ @
Cd+TI 0,05 mg/m’
Hg 0,05 mg/m’
Sb+As+Pb+Cr+Co+Cu+Mn+Ni+V 0,5 mgm* |
g Dioxiny a furany 0,1 ng/m’
2005 SO, 50 mg/m’
TOC (celkovy organicky uhlik) 10 mg/m3
paliva / fuels 1990 2000 2005 m L . g . . o )
Bzt by | naturel cos 9.6 % 0% 21 % Cementarsl’qe’ pece, kfere jsou v provozu a maji pOVOle’l‘.l'l podle pravmc,h Predplsu Platnych
B cemé uhli / coal 164% 0 5s0% N 485% do d_ne 'n;g()):t;l Gcinnosti 1:?%0}0 nafizeni, a kltere ll)y zat,la;;g sp?luspalovam odpadu i po 28.
- téiky 'tophy_'oiej [he'avy’fuef oll 12.0 % 20,0 % 41 % prosinci , NI€JSoU poKladany za nova spoluspalovaci zeni.
I pouzité pneu / used tyres 2,0 % 30% | 104 %
[ jina kapalna paliva / other liquid fuels e 9.3 % 55 %
Il jina tuha paliva / other solid fuels 2 27% | 221 %

[ ] biomasa / biomass - - 7.3 %
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Motorova biopaliva

*BIOPALIVA 1. GENERACE (FAME, BIOETHANOL)
*BIOPALIVA 2. GENERACE (FTS)

Porovnani vyrobni ceny alternativnich paliv a emisi GHG plynti

40
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Ctyidoby motor

— termodynamika

Intake valve T\.l
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Mt . valve
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COMBLISTION AND EXPANSION
(the piston maves dawn)
BG: burned gases
UG: unburned gases
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COMPRESSION
(the piston moves up)
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{the piston maies U

Figure 3.2 The operating principle of a spark-ignition foursiroke engine,

Injector

Combustion
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Figure 4.22

Direct-injection diesel.
(Source: Cédra 1990)
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Figure 3.16
Thermodynamic representation
of a 4-stroke cycle.

EMISE VS.
KOMPRESNI
POMER
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Biopaliva — ochrana pred CQ, ?

PLAN:

ROK BIOPALIVA |ZEMNI PLYN VODIK CELKEM
- 2

2005 -

2010 2 i 8

2015 5 14
2020 10 (23)

N
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SKUTECNOST:
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Vodik

= VYROBA

m SPALOVANI

m PRIME

m PALIVOVE CLANKY
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Parni reforming

Katalyticky rozklad uhlovodik u vodni
parou

Pri této vyrobe probihaji reakce:
CH, + H,0O(g) = CO + 3H,
CH, + 2H,0(g) = CO, + 4H,

CO + HZO(Q) — C02 + |_|2 Celkow endotermni
CO, +H,=CO +H,0 /
Teplo dodavame spalovanim methanu mimo reaktor
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POX - princip

Parcialni oxidace uhlovodik U (1400 )
H, + O, = CO + 2H, [EXO]

+ 20, = CO, + 2H,0 [EXO]
+ H,0 = CO + 3H, [ENDQ]
+ CO, =2CO + 2H, [ENDO]

O 000

~ b~ b~ b
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Guvernér Arnold Schwarzenneger
tankuje vodik do nadrze Hummeru

Table 1 - List of hydrogen production technologies and costs [6].

Production technology Energy efficiency® Hydrogen selling Hydrogen selling
price® ($/MMBtu) price ($/kg)

SMER B3% 5.54 0.75

Partial oxidation 70-80% 7.32 0.98

of methane

Autothermal reforming 71-74% 16.88 193

Coal gasification 63% 6.83 0.92

Direct biomass gasification 40-50% 9-18 1.21-2.42
Electrolysis (nuclear fission-powered) 45-55% 14.5 1.95

Photocatalytic water spliting 10-14% 37 498
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Palivovy ¢lanek vs. gFimé spalovani - &innost ?

Electrical Circuit
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Fotovoltaickeé panely

KREMIK, HLINIK, OCEL

s B
s AN

Wsazkowy material " (A
Ruda, Koks, Plisady ~

Si0, + C — Si + CO,

Wsokopeoni phyn
Pfedenfivani a suseni vsazky

Nepfima redukce

3 FepO3+ CO—» 2 Fe30O4+ COz
FE304+ co » 3 FeO + CO2

REDUKCNI ZONA

Prima redukce

FeO + CO + Fe+CO5
CO,+C —+ 2€0

Zona nauhlicovani

“odni chizzeni plasté pece

Kruhowy rozvadse vetru

HorokovEtme dyiny

(pistaly) . Zona taveni

Wypust ZFeleza
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EMISE CO,

COz-eq (g/kWh)

800 800

Coal

m ExternE, Germany 2003 ‘
B ACA, Australia 2001

Gas CC

180

E

Nuclear PV -mec-Si
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ZAV ER
B FESTINA LENTE

m QUIDQUID AGIS, PRUDENTER AGAS
ET RESPICE FINEM



