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Emissions Components (CUleu¥! Sl sSy)

Harmful to the

Environment Toxic Gases
(Al 35l & jle) (Al e 5al

Non-harmful to the

Environment
(b 3 la e alle)

Acid gases: Nitrogen Furans, dioxins,
Nitrogen (N,), oxides (No,), Sulfur heavy metals (Hg
Oxygen (O,) and dioxide (SO.), from batteries,
water vapor (H,O) Carbon dioxide cadmium, plumb,
(CO,), HCI & Dust zinc)
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DIRECTIVE 2000/76/EC OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL
(O IS A gaall Cllani) A4Sl Ay 5 5 5Y) uladl)

Air emission limit values (ELV), mg/m"~*
Polluting daily average half-hourly average values
substance values 100% 97%
(ELV24ys) (ELV30mina) (ELV30mms)
Total dust 10 30 10
Total organic
carbon (QI‘OC) 10 20 10
HCIl 10 60 10
HF 1 4 2
SO, 50 200 50
NO, (as NO,) 200 400 200
cO 50 100
Cd + Tl total 0.05 *’
Hg 0.05”
Sb+As+Pb+
Cr+Co+Cu+ total 0.5
Mn+Ni+V
PCDD/Fs 0.1 ngTEQ/m"

*' related to the conditions: the pressure of 101.3 kPa, the temperature of 273.15 K, dry gas, 11% O-
b the sample period of a minimum 30 minutes and a maximum of 8 hours
<’ the sample period of a minimum 6 hours and a maximum of 8 hours
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Techniques for the Reduction of pollutant
gases (M)LJ\ ) ad) aedl u\_\_\a_\)
| Nitrogen Oxides (NO, ) Reduction Techniques:

a.Selective Non-catalytic reduction process:
900°C to

1100°
NH,CONH, + 2NO + /20, 2N, +CO, +2H,0

’ 900°C to

4NH;, + 4NO +0, '9°C 4N, + 6H,0

b.Selective Catalytic reduction process:

Pt/ Rh/TiO2/
Zeolite

NH, + Air + NO, - N, +H,0
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Techniques for the Reduction of pollutant
gases (4_131.‘;}\ Q\J’L&j\ aad ] u\_us.n)
» Used option: Reduction of NO, with Ammonia

NOx conversion [%]
o -

850 900 950 1.000 1.050 1.100
Temperature [°C]
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Techniques for the Reduction of pollutant
gases (4.131.«1\ Sl ) assl \_aLus_\)

2. Acid Gas (HCI, HF & SO,) Treatment Technologies:
< Bag filters with reagent injection:
— Calcium Hydroxide: Ca(OH),
- Ca(OH), + 2HCI < CaCl, + 2H,0
- Ca(OH), + 2HF « CaF, + 2H,0
- Ca(OH), + SO, «» CaS0O; + H,O
CaSO; + 120, > CaSO,
— Sodium Bicarbonate: NaHCOj:
- NaHCO; + HCI < NaCl + CO, + H,O
- NaHCO; + HF < NaF + CO, + H,0O
- 2NaHCO; + SO, + /2 O2 - Na,SO, + 2CO, + H,0O
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Techniques for the Reduction of pollutant
gases (Tslal <l jlal) mial ol

» Residence time:> | second
» Flue gas temperature: 135~ 815°C
» Temp.of conveying air: <60°C

» Stochiometry: |.5 to 3 times additive

WRT. Acid gases

» Sorbent particle size: finer particles

result in better performance
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Techniques for the Reduction of pollutant

gases (4_131.‘\]\ &UU:J\ aadl _:Lus_\)

~ Table I: Dry Injection of Sodium Bicarbonate for HCland SO,
Remoyal at Various Waste Incinerators

Plant Waste Capacity Removal
(tons/y) Rate (%)
SO- HCl
UVE Metz Municipal | 90,000 > 98 > 98
(France) Waste
Sotrenor Hazardous | 100,000 > 99 > 99
Veolia Group Industrial
(France) Waste
Burgo Mantova Hazardous | 60,000 >97 | 95
(Italy) Industrial
Waste
Miillheizkraftwer, Municipal | 90,000 >90 | >99
Kassel Waste
(Germany)
AHKW Municipal | 50,000 >80 | >95
Geiselbullach Waste
(Germany)
Oshima Municipal | 40,000 >96 | >99
(Japan) Waste
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Techniques for the Reduction of pollutant
gases (4\_131.«]\ Sl ) asal g_:l_us_\)

3. Treatment of Dust:

5 pum< Particles < 50
pm & volatized heavy
metals

Particles < 5 um

Electrochemical Treatment:
Electrostatic Precipitator (ESP)
(Efficiency = 95%)

Mechanical Treatment: Cyclone
(eff.~ 91%)
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Techniques for the Reduction of pollutant
gases (4skdl i ) (miald i)

Cyclone ES

aﬂ Outgoinggas

Particulate Free

Negatively charged particulates
. attracted to the positively
L charged metal plates

Thin metal rods

Metal /

Plates \:b‘; ‘

Corona _— |

Discharge

Solid particulates

R Incoming gas

y\ A with particulates
A
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Techniques for the Reduction of poisonous
gases (u\...d\ S ) (e aad) _:Lua_\)

» Removal of Dioxin & Furans: Adiox

- Consists of polypropylene doped with carbon particles

- Effective, safe and economical technology for scrubbing

dioxins from gases.

- Incinerated after use, leading to the destruction and

removal of dioxins from the ecosystem.
- Can be installed with a scrubber or other type of

equipmentin a flue gas cleaning system
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Gas
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Heavy Metals Recycling Unit
(ALl el g Bale] Bas )

-E : Magnetic Separation
l ] Grinding
= ! ‘
Rotary In¢inineration “ -\ )
Furnace (4T, . Non-Magnetic STEP 1
Bottom Ash Feedstock Part
" (Co trata) Iron Removal
Magnetic Part RERNS
(Tailing)
Tailings JL’ - Mo, V
Recovery
Shake Flask Leaching Reactor Leaching Step 2
Valuable Material
Recovery
Concentrate . Mo,V
<=IL= Recovery
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Heavy Metals Recycling Unit
(ALl cplaall yygaidale] Bas )

Column 8,
Column7 | Hg
Column6 Cr \
Column S Cu

Pb

Digital Extrait:extractant + Zinc Column 4 \
motor — Stripping Column 3 , Ni A

drive. Column2 y AS
\

N{;ﬂnl Cd
Filtration ™

Ashes without
cu,zn,pb,Hg,cd.cr
Ni,As

Pump for
raffinat to
be feed of
Mixer for acid leaching of column 2
ashes (nitric acid ) during 24
hours
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Zinc Recovery
(<l 31 Balarind)

|. Leaching Process 2. Extraction Process
20L conc.
4kg of ash Nitric acid
20 L {Heavy phase: — —— Zn+
‘ ‘ waste ash + Nitric Cyanex
Leaching time: 24 hrs \/ f acid} 272

Room Temp. p—
L/S ratio=5 .
pH=4 X gght th;s;z: 5(35; (;I;l/l_% — _Nitric
YRR TR acid +
volume Kerosene) U
small
. amount
“Metal Praduction 3. Stripping Process of heavy
Zn Metal - Zn Stripping by Sulfuric metals
acid (H,SO,)
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Sensors & their Prices
(LA )La_mi} )\_a_..u...u‘Y\ OJS’A/)

' Qasmet s ey Wisehs frilie i,

Seite 4/6
Preisinformation Pl_190826 TEMO-WI Lebanon_CEMS llef

Pos _ Artikel/Bezeichnung Menge  Ei Preis Netto EUR
Gasmet™ CEMS llef FTIR-Messsystem mit Rédern statt
Sockel
EIGNUNGSGEPRUFTES MESSSYSTEM

1 TTCEMS_llef_10 I 1 St 95.494,00 95.494,00
Automatische Messeinrichtung CEMS llef fiir die

.' 988' I Iet > Know what's in the air.
Seite 3/5

Preisinformation Pl_19mmtt Kunde CMM
Pos Ast.ulcmm! M""“ Preis Netto EUR

Gasmet™ CMM Quecksilber-Messsystem
EIGNUNGSGEPRUFTES MESSSYSTEM

1 TTCMMSYS-002 I 1 St. 68.508,00 68.508,00
Gasmet CMM - Messschrank mit Radern
fiir die k M g des Quecksilber-

Gehaltes in Rauchgasen
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EN 15267 - —Type Approval & Certification of AMS
(Y 2a ) aliail gl laa) g caiall e 488 gq)

< Content:

EN 15267-1:2009: General Principle

2. EN 15267-2:2009: Initial assessment of the AMS manufacturer’s

QM system and post certification surveillance of the

manufacturing process

3. EN 15267-3:2007: Performance criteria & test procedures for

AMS for monitoring emissions from stationary sources

4. EN 15267-4: Performance criteria & test procedures for

measuring ambient air quality

18 Eng.Alaa Zakaria, North Lebanon Alternative  9/15/2019
Power (www.nlap-lb.com) J—i “s



EN 15267 — Part 1: General Scope
(el G 031 5 3211

EN 15267 - Part |:

I. It specifies the general principles for the products certification of
AMS for monitoring emissions from stationary sources and

ambient air quality.
2. Steps:
a- Performance testing of an AMS

b- Initial assessment of the AMS manufacturer’s quality

management system
c- Certification

d- Surveillance
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EN 15267 — Part 1: General Scope
(ALl Bl ¥l e Sl

3.Roles & responsibilities during certification:

—> Manufacturers of AMS should establish, maintain &

operate a quality management system according to EN
15267-2

— Test laboratory should hold accreditation for type
approval testing according to EN ISO/IEC 17025

— Relevant body:

- needs accreditation to EN 4501 |if the relevant body is a
certification body

- verifies evidence, that manufacturer has an EN |5267-2
conform QMS

- adds the AMS to official register
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EN 15267 — Part 2: QM System & Audit Scope
(bg.ﬁ_‘..l.“ JLL.JJQ DJJQAM M&\)A (;U:.u c..l\_ﬂ\ ;.);J‘)

< Specifies the requirements for:
The QM system of the manufacturer
2. Theinitial assessment of the AMS manufacturer

3. Ongoing surveillance to ensure that the AMS fulfills the minimum
requirements of the approval test procedure, also after soft- or

hardware modifications.

< The manufacturer must keep records and evaluations on any

modification of the certified AMS.

21 Eng.Alaa Zakaria, North Lebanon Alternative  9/15/2019
Power (www.nlap-Ib.com) J-i “sth

EN 15267 — Part 3: Minimum Requirements & Test
Procedures for CEMS

(a)mw Cllaaiy AU DAY Gilel jal y Glllaiall e b__').)-‘;'l aall - &l ;");ll)
< Defines the performance criteria & test procedures for AMS that:

I. Measure gases and particulate matter in respective flow of the

waste gas from stationary sources.

<  This European Standard supports the requirements of particular EU
Directives
< It provides the detailed procedures covering the QALI

requirements of EN 14181
< It provides input data for QAL3 procedure described in EN 1418
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EN 15267 part 4: Minimum requirements and test
procedures for CAMS
(V) A yall aliail LAY el ya) g Hllliall pa ST asd) a e 3all)

< Not available !!!

< was planned to define the performance criteria & test procedures for

AMS for ambient air quality for both gases and PM.

I. EN 14211:2005 (Chp.8) . NO,
I. EN 14212:2005 (Chp.8) l. SO,
|. EN 14625:2005 (Chp.8) . O

I. EN 14626:2005 (Chp.8) - (el@)
I. EN 14662-3:2005 (Chp.8) . CiHq
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EN 15267 part 4: Minimum requirements and test
procedures for CAMS
(A A8 yall Qs IR el ) g cldiiall e SaN asdlcanl 1) 6 5al))

VDI 4202 Sheet | Performance Criteria
VDI 4203 Sheet 3 Test Procedures
EN 12341:1998 PM,
EN 14907:2005 PMas
EN 14662-3:2005 (Chp.8) CeHs
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Comparison of German and British system of Product Certification according to EN 15267

UK (MCERTS) Germany
Responsible State Authority EA UBA
Relevant Body LAI/UBA
incl. Certification C ommittee SIRA (supported by c
Certification Committee )
i « > TOv
responsible for management of <«— Manufacturer applies for
genmam ) certification of product at
4 T relevant body
Initial QM Audit SIRA resp. Technical expert U
(SIRA assoclates) (reports to relevant body) < Manufacturer
for Audit
Issue of Certificate SIRA UBA/ TUV
Manufacturer gets
=9 certificate
Periodic inspection SIRA resp. Technical expert TOV
(SIRAassociates) | (reportstorelevantbody) |+ m‘g‘g
UK. English report, Mutual information and acceptance Germany.  German Report,
formal decision of SIRA SIRA  &— TUV formal decision of LAl
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