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(Single Drum Air Separator)

light
1. Fan

2. Feeding corveyer
3. Blow-in nozzle
4. Vahe

. Conveyer belt for heavy fraction

LN

6. Drum

Conveyer belt for light fraction

oo

Air expansion chamber

N \\ N\



(Double Drum Air Separator)

Airflow (red) and fraction (yellow) output
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r. Expansion chamber

A, Dust filter
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X-ray Fluorescence Separator

Diamond Concentrate
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Waste Bin \
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30 years ago

1.2 pairs
0.47 units

——
v
" F

180kg/personly

REDUCE

1.

Nowadays

10.5 pairs

403kg!personly




Renewal and regeneration




RECYCLE

Big recycling era Higk Voon.
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PET flake




POLYSTYRENE oo céb ;b
(STYROFOAM)

Color Tray
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Recyclable plastics Light oil (equiv. Naphtha)
Polyethylene(PE) Medium-gravity oil
Polypropylene(PP) (equiv.Diesel oil)
Pol iyl (PVC) Heavy oil (equiv. C heavy oil)

yviny Hydrochloric acid

Material Plastic Heavy oil

Shredding Product QOil

Separation Distillation

Granulation Thermal degradation

De-hydrochlorination Melting




*

3
A
3
1

Shld

o b




bR gm adliy (gubed iyl

S Y aoxo LT 31 ooliiu! 45 39 (o0 I guino (Ilgd 289 WT 3 Sy (539w AL
S ggms 43 1) Wby (S g 1 (Al T B (il (o0 CEL L JE i Wil O g
o3 55 0Sliiw! (55 31w gl yokaio 4 3 (3T (ST g oyl 3> 31 9 D909 RIS ylgi (0




ab ol sl shiag, gl ol

(ol gt @3 50 3 551 SO 3b) il jgu >
Moo il jgw >
(RDF) dJbj i ovww Gwwo o> g >

(Pyrolysis) g »

(Gasification) (g jw 30

(43 iy 51 3> B




all; Bl sl Mg s Al &394

Process:f . ) L ! _ _ ) . . ]
Drying [Pegasification | Gasification | Incineration

Step: Pyrolysis
| Drying Drying Drying Drying
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"Pyrolysis”
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CnHm — xCHg+yHo+2zC

CHy + HHO &= CO + 3H» (Synthesegas)

C+HO & CO+ H» (Wassergas)

N\

C+CO2 &= 2CO (Generatorgas)

3 CgH1pO5 = 8 H-20O +CgHgO +2CO+2C0O2+CHg +H2+7C

Zellulose
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Gas-Solid-Reactions A Hg, [kd/mol]

C+ 0O, <= CO, — 393
C + 0,50,¢~ CO =110
C+ HO < CO + H, + 132
C+ CO, &< 2C0 + 173
C+ 2H, < CH, - 75

Gas-Gas-Reactions
CO+ H,0 < CO,
CO+ 3H, & CH,

CO + 0,50, < CO,
H, + 0,50, <> H,0

Forming of
N-, S- und halogen compounds
As well as tars

Products

autotherm gasification
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Gas-solid-reactions A Hp [kd/mol]

C+ O, <»CO, — 393

C + 0,502‘3:'3‘(30 - 110

C+ CO, < 2CO + 173
Gas-Gas-reactions

CO + 0,50, <= CO, - 283

H, + 0,50, < HO — 286

Flue gas

Forming of N-, $- und halogen-
compounds

N\
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SNCR process

Nitrogen oxides (NOx) are present in the flue gas due to the nitrogen content of the waste and the high
temperatures requwed to safely destroy organic compounds. They can be reduced by means of flue gas
recirculation, catalytic conversion (SCR) or non-catalytic conversion (SNCR).

In the SNCR system. The nitrogen oxides produced during combustion are reduced to nitrogen (N2) and
water (H20) by injection a reducing agent, aqueous ammonia (NH4OH), into the furnace in the temperature
range between approx. 850 to 1'050 ° C.

“orlagebehalter

EindUsebenen

Sekundariuftsystem
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Lee County, USA

Flue gas treatment using lime milk and activated carbon to adsorb acidic gases, organic pollutants and
heavy metals. Flue gas cleaning using a fabric filter. Denitrification using the SNCR process in the furnace.

1 Ungesemigtes Abgas 4 CGiewabafiier
2 Sprihabsarner mit Kalkmech & SHCR-varfahren m FeusTaum
3 Akivkokszugaba G Gienainighns Abgas
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Coburg, Germany

Flue gas treatment using lime milk and activated coke to adsorb acidic gases, organic pollutants
and heavy metals. Flue gas cleaning using a fabric filter and subsequent two-stage wet scrubber.
Aerosol separation using a wet electrostatic precipitator. Denitrification using the SNCR process in

the furnace.

=

1 Unpamsnigles Abgas 4 Saugzug B SNCR-\efakmen im
2 Sprilhabsortar mil Kakmlch S Saurer Crusnchawaschar Felsarraum
i Aktivieakezugahe B Basischer Wascher 8 Ganengles Abgas

3 Gewebafiller T Malakkiraliba
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Ingolstadt, Germany

First adsorption of organic pollutants and heavy metals using activated coke. Separation of
activated coke and fly ash carrying pollutants in the fabric filter. Subsequent washing out of
acidic gases in the multistage wet scrubber. Denitrification in the DeNOx catalytic reactor.

1 Erdgasbrennes
10 Amimaidoaasser
BriUaLIng
11 DaNO -Katalysabor
12 Ganginigias Abgas

1 Unrgereinigles Abgas 5 CQuenchwalscher

2 AddilivEugabes G Mehrstufiger Gegensinem- Tumradscher
{ARDvKORles Kalk) mil getrennian Waschiligsigkanan

3 Gawebeliler T Dampfasarrmelaisch e

4 Cagwarmatau schar A Gaswdrmatsuschar
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Kempten, Germany

First separation of fly ash in the electrostatic precipitator. Adsorption of acidic gases and heavy metals in two
scrubbers. Denitrification and oxidation of organic pollutants in the DeNOx catalytic reactor. Adsorption of last
traces of organic pollutants and heavy metals using activated coke. Last cleaning stage: fabric filter. Processing of

acidic pollutants into recoverable residues (hydrochloric acid and gypsum).

‘.
'h'_‘

B Blasrasher e ncthe 11 AT w R~ ia .ﬁ.l_.ll,l-l;l'l;ll:,1'|_| (5= )
Sl Faf uie il Gika

12 DaeMNO -Ealassainr 8 Caaradn kit A hgas

13 AkirdikErocsie [z Saugrug 21

S Sawer Wesscher 10 Erdgastrenner 14 Gasvmabaliag

1 Lingansaregles l’l.l'-ljaq.
Z Elkiiciila T Dampdabrimetausche #irafiliEriG
I Clasedrmme e er B Saugzug 1

4 Quenciraischer 5 Cxavmacd e ks cher
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Brescia, ltaly

Metering of additives (lime/coke mixtures) for separating acidic flue gas components (in particular HCI, HF, SO2)
and adsorbing mercury and organic trace pollutants. The fly ash and reaction products resulting from the above-
mentioned use of additives are separated at the fabric filter. Some of the separated dust is recirculated to the flue
gas flow upstream of the fabric filter so that excess additives can be reused. SNCR is used in the furnace for the

purpose of denitrification.

[
w L

1 Lingensinigies Abgas
2 Akdiwkoks-Kalkzugabe
3 Gewebsfilter

4 Saugrug

5 Gewebefillerascherickfibrung
i SMCR-Varfahren im Fauerraum
T Gersinighes Abgas
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STOKER-
FIRED

/ Waste gas i,
Fly ash Waste gas

— treatment

»850°C

<— 2"d combustion air l

Fly ash
FURNACE Rmmm’ \
AND ASH
FUSION Stoker | : ‘w l
f/ i Main ash
LT

o

Iron Ineligibles l

1st combustion air

= . Fusion T
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