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Focus of the work currently carried at DFIU / KIT:
SO,, NO,, PM from stationary sources

TFTEI is performing an accurate and detailed analysis of the Annexes IV, V, VI, VIII, X and XI, and the associated
guidance documents, in 2021, to identify the emission limit values and other technical requirements in the technical
annexes, which could be potentially updated, because of the evolution of the technology since 2012

— Industrial processes covered by the annexes (SO,, NO, and PM)

Annexes under review:

Annex IV: Limit values for emissions of sulphur from stationary sources
—excluding LCPs in this analysis

Annex V: Limit values for emissions of nitrogen oxides from stationary sources
—excluding LCPs in this analysis

Annex VI: Limit values for emissions of volatile organic compounds from stationary sources
Annex VIII: Limit values for fuels and new mobile sources

Annex X: Limit values for emissions of particulate matter from stationary sources

—excluding LCPs in this analysis

Annex XI: Limit values for volatile organic compounds content of products
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ELVs listed iIn the Annexes IV /V /[ X

I\V: Limit values for
emissions of sulphur
from stationary sources

1.

Limit values for SO, emissions
from combustion plants

Limit values for the sulphur
content of gas oil

Limit value expressed as a
minimum sulphur recovery
rate of sulphur recovery units

Limit values for SO, emissions
released from titanium dioxide
production

V: Limit values for
emissions of nitrogen
oxides from stationary

sources

1. Limit values for NOx emissions
released from combustion plants

2. Limit values for NOx emissions
released from onshore combustion
turbines (including Combined
Cycle Gas Turbine CCGT)

3. Limit values for NOx emissions
released from cement clinker
production

4. Limit values for NOx emissions
released from new stationary
engines

5. Limit values for NOx emissions
released from iron ore sinter
plants

6. Limit values for NOx emissions

from nitric acid production
excluding acid concentration units

X: Limit values for emissions of particulate matter
from stationary sources

1.
2.

B

10.
11.

12.

13.

14.

Limit values for dust emissions from combustion plants

Limit values for dust emissions released from mineral oil and gas
refineries

Limit values for dust emissions released from cement production
Limit values for dust emissions released from lime production

Limit values for dust emissions released from primary iron and steel
production

Limit values for dust emissions released from iron foundries

Limit values for dust emissions released from non-ferrous metals
production and processing

Limit values for dust emissions released from glass production
Limit values for dust emissions released from pulp production
Limit values for dust emissions released from waste incineration

Limit values for dust emissions released from titanium dioxide
production

Recommended limit values for dust emissions released from new solid
fuel combustion installations with a rated thermal input < 500 kWth to be
used with product standards

Recommended limit values for dust emissions released from boilers and
process heaters with a rated thermal input of 100 kWth—1 MWth

Recommended limit values for dust emissions released from boilers and
process heaters with a rated thermal input of 1 MWth-50 MWth
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3. Procedure of the review process
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Procedure: data collection and comparison to ELVS In
the annexes of the Gothenborg Protocol

1. Extraction of all tables and ELVs from the Amnex X/ Table2 _ _ _
Limit values for dust emissions released from mineral oil and gas refineries
annexes Emission source ELV for dust (mg/m3)
2. Systematic collection of current information FCC regenerators 50
about BATSs (large MS Excel file) check reference
_ BREFs values

— BAT Conclusions
— Further technical documents

3. Comparison and documentation of
discrepancies 4 ——— T e

A\

Preparation of a summary table & document 1 == 4 !‘

Informal document with additional explanations
on BATs and related emission levels in o Ee =
comparison to ELVs | = f E[

A\

older seard x_Emissions_ Combustion issions | Industrial_Processes @
Bereit #7 2

I Folder search | SOx_Emissions | NOx_Emissions PM_Emissions Industrial_Processes
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A summary table to be developed
(example for NO, from cement clinker production)

Pag. |Reference Potential [Description Potential Applicability (%) |Potential
Update (as part of the Guidance ELVS
Document)
ANNEX V
44 Table 3
Limit values for NOx
emissions released from
cement clinker
production Upgraded [The techniques are advanced Almost 100 %. Some limitations | 200 to 450
G | (existi g current primary measures associated with|may exist if the primary measures|mg/m?3 as daily
ener;al (texlls g an abatement |SNCR and/or SCR are not able to reach average
new plants): techniques concentrations below 1000
500 mg/m?3 at 10 % O2 |are available mg/ma3.
- The technique are advanced
Existing Lepol and Long | Upgraded : . ... | Almost 100 %
Rotary Kilns in which t primary measures associated with 400 to 800
0 ary_ | n§ |r_1 w ich no |curren SNCR and/or SCR : _
waste is co in-incinerated |abatement mg/m° as daily
' average
800 mg/mé at 10 % techniques :
are available
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4. Exemplary results of the ongoing review process
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Annex IV (SO,): Sulphur recovery units

I\V: Limit values for
emissions of sulphur
from stationary sources

Gothenborg protocol, Annex IV. Table 3: Sulphur recovery units

Limit value expressed as a minimum sulphur recovery rate of sulphur recovery units (SRUS)

Plant type Minimum sulphur recovery rate (%)
New plant 99.5
Existing plant 98.5

The sulphur recovery rate is the percentage of the imported hydrogen sulphide (H,S) converted to elemental sulphur as a
yearly average.

1. Limit values for SO, emissions
from combustion plants

2. Limit values for the sulphur
content of gas oil

3. Limit value expressed as a
minimum sulphur recovery
rate of sulphur recovery units

4.  Limit values for SO, emissions

released from titanium dioxide
production

Specific unit that generally consists of a Claus process for sulphur removal of hydrogen sulphide
(H,S)-rich gas streams from amine treating units and sour water strippers. SRU is generally
followed by a tail gas treatment unit (TGTU) for remaining H,S removal.

BAT conclusions for the refining of mineral oil:

Sulphur recovery efficiency (') New unit: 99,5-> 99,9 %

Existing unit: 2 98,5 %

(") Sulphur recovery efficiency is calculated over the whole treatment chain (including SRU and TGTU) as the fraction of
sulphur in the feed that is recovered in the sulphur stream routed to the collection pits.
When the applied technique does not include a recovery of sulphur (e.g. seawater scrubber), it refers to the sulphur
removal efficiency, as the % of sulphur removed by the whole treatment chain.
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Annex IV (SO,): Sulphur recovery units

I\V: Limit values for
emissions of sulphur
from stationary sources

Gothenborg protocol, Annex IV. Table 3: Sulphur recovery units

Limit value expressed as a minimum sulphur recovery rate of sulphur recovery units (SRUS)

Plant type Minimum sulphur recovery rate (%)
New plant 99.5
Existing plant 98.5

The sulphur recovery rate is the percentage of the imported hydrogen sulphide (H,S) converted to elemental sulphur as a
yearly average.

1. Limit values for SO, emissions
from combustion plants

2. Limit values for the sulphur
content of gas oil

3. Limit value expressed as a
minimum sulphur recovery
rate of sulphur recovery units

4.  Limit values for SO, emissions

released from titanium dioxide
production

Specific unit that generally consists of a Claus process for sulphur removal of hydrogen sulphide
(H,S)-rich gas streams from amine treating units and sour water strippers. SRU is generally
followed by a tail gas treatment unit (TGTU) for remaining H,S removal.

BAT reference document for the refining of mineral oil and gas (exemplary values)

Cl§ 3?12?;:?51-5 Ndual:;]?sztzf Sulphur recovery efficiency (% H,S converted)
Observed range Median Typical
1 NA NA NA 90
2 87 92.4—-97.8 96.1 95 -96.5
3 27 96.0 -98.4 97.0 96.5 — 98
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Annex X (PM): Non-ferrous metals production

X: Limit values for emissions of particulate matter

from stationary sources

1. Limit values for dust emissions from combustion plants

2. Limit values for dust emissions released from mineral oil and gas
refineries

3. Limit values for dust emissions released from cement production
Limit values for dust emissions released from lime production

5. Limit values for dust emissions released from primary iron and steel
production

6. Limit values for dust emissions released from iron foundries

B

7. Limit values for dust emissions released from non-ferrous metals
production and processing

8. Limit values for dust emissions released from glass production
9. Limit values for dust emissions released from pulp production
10. Limit values for dust emissions released from waste incineration

11. Limit values for dust emissions released from titanium dioxide
production

12. Recommended limit values for dust emissions released from new solid
fuel combustion installations with a rated thermal input < 500 kWth to
be used with product standards

13. Recommended limit values for dust emissions released from boilers
and process heaters with a rated thermal input of 100 kWth—1 MWth

14. Recommended limit values for dust emissions released from boilers
and process heaters with a rated thermal input of 1 MWth-50 MWth

Gothenborg protocol, Annex X, Table 3: Non-ferrous metals production and processing

Limit values for dust emissions released from non-ferrous metals production and processing

ELV for dust (mg/m3) (daily)

Non-ferrous metal processing 20
. Minimum
d |ffe rent |eve| Of Parameter Monitoring associated with n;rn::‘:i;;:g Standard(z)
detail g,:_prp; 5. BAT 39, BAT 40, BAT 45,

BAT 44, BAT 45

Aluminium;

BAT 56, BAT 38, BAT 39, BAT 60,
BAT 61, BAT 67, BAT 81, BAT 88
Lead, Tin:

BAT 94, BAT 96, BAT 97

Zinc, Cadminm:

BAT 119.BAT 122

Precious metals:

BAT 140 Contirnous (") | EN 13284-2

Ferro-alloys:
BAT155, BATI156, BAT157,
BAT 158

JRC SCIENCE FOR POLICY REPORT Nickel, Cobalt:
BAT 171
Best Available Techniques (BAT) Other nou-ferrous metals:
emissions from production stages
Reference Document for the such 35 raw material prefrestmerf.
3 charging, smelting, melting and
Non-Ferrous Metals Industries tapping
n Copper:
Industrial Emissions Directive < BAT 37, BAT 38, BAT 40, BAT'!L
2010/75/EU = Dhust (%) Ei“ 42, BAT 43, BAT 44, BAT 45
: ; Alumininm:
Oreventomand Contral) 3 BAT 56, BAT 38, BAT 39, BAT 60,
= BAT 61, BAT 66, BAT 67, BAT 68,
O BAT 80, BAT 81, BAT 82, BAT 88
Gianluca Cusano, Miguel Rodrigo Gonzalo, c .
Frank Farrell, Rainer Remus, Serge Roudier, Lead, Tin:
Luis Delgado Sancho (@] BAT 94, BAT 95, BAT 96, BAT 97
017 O Zinc, Cadminm:

BAT113, BATI119, BATI21L,
BAT 122, BAT 128, BAT 132
Precions metals:

BAT 140 Once per year (') | EN 13284-1
Ferro-alloys:

BAT 154, BAT155. BAT 156,
BAT 157, BAT 158

Nickel, Cobalt:

BAT 171

Carbon/graphite:

BAT178, BAT179. BAT 180,
BAT 181

Other non-ferrous metals:
emissions from production stages
such as raw matenal pretreatment.
charging, smelting, melting and
tappins




Annex X (PM): Non-ferrous metals production

X: Limit values for emissions of particulate matter
from stationary sources

1. Limit values for dust emissions from combustion plants

2. Limit values for dust emissions released from mineral oil and gas
refineries

3. Limit values for dust emissions released from cement production

4.  Limit values for dust emissions released from lime production

5. Limit values for dust emissions released from primary iron and steel
production

6. Limit values for dust emissions released from iron foundries

7.  Limit values for dust emissions released from non-ferrous metals
production and processing

8. Limit values for dust emissions released from glass production

9. Limit values for dust emissions released from pulp production

10. Limit values for dust emissions released from waste incineration

11. Limit values for dust emissions released from titanium dioxide
production

12. Recommended limit values for dust emissions released from new solid
fuel combustion installations with a rated thermal input < 500 kWth to
be used with product standards

13. Recommended limit values for dust emissions released from boilers
and process heaters with a rated thermal input of 200 kWth—1 MWth

14. Recommended limit values for dust emissions released from boilers

and process heaters with a rated thermal input of 1 MWth-50 MWth

Gothenborg protocol, Annex X, Table 3: Non-ferrous metals production and processing

Limit values for dust emissions released from non-ferrous metals production and processing

ELV for dust (mg/m3) (daily)

Non-ferrous metal processing 20

Similar techniques for all processes, however, there are broad process
variations and very different processing steps among non-ferrous metals
production and processing

Dust emissions

Technique

Description

Bag filter

Bag filters, often referred to as fabric filters, are constructed from porous
woven or felted fabric through which gases flow to remove particles. The
use of a bag filter requires a fabric material selection suited to the char-
acteristics of the off-gases and the maximum operating temperature.

Electrostatic precipitator (ESP)

Electrostatic precipitators operate such that particles are charged and
separated under the influence of an electrical field. They are capable of
operating over a wide range of conditions. In a dry ESP, the collected
material is mechanically removed (e.g. by shaking, vibration, compressed
air), whi1e| in a wet ESP it is flushed with a suitable liquid, usually water.

Wet scrubber

Wet scrubbing entails separating the dust by intensively mixing the
incoming gas with water, usually combined with the removal of the
coarse particles through the use of centrifugal force. The removed dust is
collected at the bottom of the scrubber. Also, substances such as SO,, NH,
some VOC and heavy metals may be removed




Annex X (PM): Non-ferrous metals production

X: Limit values for emissions of parthUIate matter Gothenborg protocol, Annex X, Table 3: Non-ferrous metals production and processing
from stationary sources
1.  Limit values for dust emissions from combustion plants Limit values for dust emissions released from non-ferrous metals production and processing
2. Limit va_LIues for dust emissions released from mineral oil and gas ELV for dust (mg/m?) (daily)
refineries
3. Limit values for dust emissions released from cement production Non-ferrous metal processing 20
4.  Limit values for dust emissions released from lime production
5.  Limit values for dust emissions released from primary iron and steel Example of copper production
production
6. Limit values for dust emissions released from iron foundries BAT-associated emission levels for dust emissions to air from copper production

7. Limit values for dust emissions released from non-ferrous metals

. . Parameter BAT Process BAT-AEL (mg/NmS)
production and processing 5
8. Limit values for dust emissions released from glass production
9. Limit values for dust emissions released from pulp production BAT 37 Reception, storage, handling, transport, metering, mixing, 2-5 () (%)
10. Limit val for dust emissi | df te inci fi blending, crushing, drying, cutting and screening of raw
. Limit values for dust emissions released from waste incineration materials, and the pyrolytic treatment of copper turnings
11. Limit values for dust emissions released from titanium dioxide in primary and secondary copper production
production

12. Recommended limit values for dust emissions released from new solid
fuel combustion installations with a rated thermal input < 500 kWth to

be used with product standards Dust BAT 38 Concentrate drying in primary copper production 352 (%))
13. Recommended limit values for dust emissions released from boilers
and process heaters with a rated thermal input of 200 kWth—1 MWth
14. Recommended limit values for dust emissions released from boilers BAT 39 Primary copper smelter and converter (emissions other 2-5 () (9)
and process heaters with a rated thermal input of 1 MWth—50 MWth than those that are routed to the sulphuric acid or liquid

SO, plant or power plant)




Annex X (PM): Non-ferrous metals production

X: Limit values for emissions of parthUIate matter Gothenborg protocol, Annex X, Table 3: Non-ferrous metals production and processing
from stationary sources
1.  Limit values for dust emissions from combustion plants Limit values for dust emissions released from non-ferrous metals production and processing
2. Limit va_LIues for dust emissions released from mineral oil and gas ELV for dust (mg/m?) (daily)
refineries
3. Limit values for dust emissions released from cement production Non-ferrous metal processing 20
4.  Limit values for dust emissions released from lime production
5.  Limit values for dust emissions released from primary iron and steel Example of copper production
production
6. Limit values for dust emissions released from iron foundries BAT-associated emission levels for dust emissions to air from copper production
7.  Limit values for dust emissions released from non-ferrous metals
production and processing il foces PATARL (g
8.  Limit values for dust emissions released from glass production e e et s ot | 00
9. Limit values for dust emissions released from pulp production et o o e e v ey
10. Limit values for dust emissions released from waste incineration PAT AL | secondary copper olding furmace 20
11. Limit values for dust emissions released from titanium dioxide BAT 42 | Copper-rich slag furnace processing 2500
prod uction BAT 43 Anode furnace (in primary and secondary copper 2-5() (%)
12. Recommended limit values for dust emissions released from new solid production)
fuel combustion installations with a rated thermal input < 500 kWth to BAT 44 | Anode casting fin primary and secondary copper £5150) ()
be used with product standards producion)
13. Recommended limit values for dust emissions released from boilers BAT 45 | Copper meling furnace 2500

and process heaters with a rated thermal input of 200 kWth—1 MWth

14. Recommended limit values for dust emissions released from boilers
and process heaters with a rated thermal input of 1 MWth-50 MWth

(') As an average over the sampling period.

(%) As a daily average or as an average over the sampling period.

() As a daily average.

(*) Dust emissions are expected to be towards the lower end of the range when emissions of heavy metals are above the
following levels: 1 mg/‘Nnﬂ for lead, 1 mgfl\'m; for copper, 0,05 mg/Nm’ for arsenic, 0,05 mgl/'Nmg for cadmium.

(*) When the concentrates used have a high organic carbon content (e.g. around 10 wt-%), emissions of up to 10 mg/Nm;

can be expected

(%) Dust emissions are expected to be towards the lower end of the range when emissions of lead are above 1 mg/NmT.

(") The lower end of the range is associated with the use of a bag filter.

() Dust emissions are expected to be towards the lower end of the range when emissions of copper are above 1 mg/Nm’.
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5. Conclusions & Discussion
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Conclusions / Discussions

Different number of processes and levels of detail regarding ELVs for industrial processes
covered in the Annexes IV (Sulphur), V (NOx) and X (PM)

In most cases the ELVs are still in the range of emission levels associated with BATs
described in the EU BREF documents and the BAT conclusions as well as further reference
documents

Higher level of differentiation might be useful in some cases, e.g regarding non ferrous
metals (one ELV for PM of all processes)

Systematic, structured documentation of results in the form of a summary table / short
document will be finalized until end of November 2021 — basis for further discussions

Preparation of a reference document with more background information of BATs and related
emission levels until early 2022
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Thank you very much
for your attention!

Questions?
TFTEI Technical Secretariat

A

Lo AT

CITEPA Karlsruher Institut fir Technologie
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Aim of the work carried out by TFTEI

A summary table for each annex: for the 10 December 2021

Informal background documents developed for mid March 2022 (Depending on mandate from WGSR_60
an official document could be drafted and submitted to the EB42, directly)

Industrial processes covered by the annexes (SO2, NOx and PM)
Large combustion plants (SO2, NOx and PM)

Medium and small combustion plants (PM)

Mobile sources (SO2, NOx, VOCs and PM)

Solvent uses industry

O O O O O O

Solvents in domestic products
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Annex V (NO,): Iron ore sinter plants

V: Limit values for
emissions of nitrogen
oxides from stationary

sources

1. Limit values for NOx emissions
released from combustion plants

2. Limit values for NOx emissions
released from onshore combustion
turbines (including Combined
Cycle Gas Turbine CCGT)

3. Limit values for NOx emissions
released from cement clinker
production

4. Limit values for NOx emissions

released from new stationary
engines

5. Limit values for NOx emissions
released from iron ore sinter
plants

6. Limit values for NOx emissions
from nitric acid production
excluding acid concentration units




