=\ QU 74 Aa' Y
DIFVINNIFVCINIINTHANLICIaDN

luaaavinssuvaouaAblave

a a v Jd = o /
AR A3, NAANUE V19U
NBIUIANIININGAVUALYATIHINITNABLIOS

X
NINYATIHNITNNUGIUUAZNIIIHN NS

16 NeEMAN 2561



Outline:

o JurAUAIIAGDN LaZNITUSIITINNITAUIAG DI
*  NANTENUAWINGRNNANIINNTEUIUNSNAR bUgRa NS aaulany

*  Best Available Techniques (BAT) Mdlulsssunasylans

® Best Available Techniques (BAT) @usuannisUanuass U-POPs




Jynndswanasuvasussimalne

he Greenhouse

NININTEITUVIRA Sl T “gpzifunssuvieri@’]  D1UIBUNTEAN
AIATWAINA v

mm@umummgm GUEJwﬂJaBJE]EJVI’J‘IJﬁwLVlmJ

a’limaﬁwﬁtﬁummgm G T, Ui@J']EIJLWlISU'U LLG]ﬂllﬂ'ﬁ

= 1 <@ 5%
AD NUVUALEN N9
i o u'm Lamaﬁﬂqmmmw mlﬂmmiamqamﬁ hbid
Tol9u wazkuuTy o v
Laauimumnﬁumwa meu LNUWRIUTY RUUN 11
LLazmﬂLLaJuﬂﬂﬁiimu Avualilneed

I~
Aegaannssulu
LaINI A USUNE

fhwiudivn 102.4
auls nslausylew
fiRu N¥NeNINImELE

wazeeil

gRINNIIY sy “irsegiauas
denuAsuaun””

nsugramnssuliuguLa:n1smools



A01UN1ISUNANENI19DINA

SruufuilAusnsamegiu

AMwWuaAIN1InszRNeAvaslumaun neInaluy9l 2560

y [ merziuesn
N UaL NN
ot (wlimrze)
[ meawile
awTRAMAHaN AT ATy
asuafiufidnm : duazess (TSP PM,, PM, ) finaTelau a1sdunidszmedne (VOCs) b

a: nsuAIUANIATY
nsuanamnssuwumuua nsmidoous

ent of Primary Inc and Mines



A ;
PM, tafiusud) (uanaual) fnslolou 1 §7lusgean (ppb)

2 )
wuRlduanas thwkgn - iy wun T uAL U il

140
120

100

TTTTTTTTTT

o650 2652 26554 2556 2658 2580 2550 2552 2554 2558 2558 2560

PM, , 10Au31w?) (uAnsaua,)

TR EIAERRE sstuuduiefuswd (uan/au )

40 ,D—’D//E\\:___n
L=

7 N
|

0

ANAIDY19FD LD 0= arbpurei

26564 2685 26568 2557 2068 26685 2060 2558 2657 2558 2559 2560 TTT7C Aunangm

Na: nsuAIUANLATY

nsuqnamnssuﬁugﬁuua

ment of Primary Industri



=\

AMANLAANINRIAUN U 2560

14%

34%

|
| % 3

wald

Wy | Houlnsu

aala

A1ANAN

1. WINTZYIABUAN 2.aYNTUTINTT

2. ¥INAUABUEN  R.AYNTAIAT

3. WITIAABUUY  R.IUNYS
4. STURIMBUAN  2.538D9
5. A9 a1

37: NFUAIUANLATY

AANZTUDDNABUNLD

d01UNI5INANENI9UN

 AuAMNAMNMATY

: 81AUT9

: qrunwidoulnay
nimadu

AMAWENG : 81alneilingiusan
anlnegnzTuan eeiaduaniiu

Aaun el : d1alvensulu

AN NUmELa U 2560

20

wold
| wWoulnsu

| Houlnsuuan

\_61%

1. Yneaes 125U 2.8ynsusns
2. iilsswandas nu. 35 A.aMsUTINTT
3. UnAaasvinag 2.§31493511

4. Unwiundmszen  .8ymsUsnsg

Q.ﬁ&!‘i/liﬁ'\ﬁi (4 ; 3)

5. Urnuaiunyindu

nsugRawmnssulugnuua:nismiioons

Department of Primary Industries and Mines




an1unIsalNTIANSVezYanay U 2560

vozyaraeinndu 27.40 auau

(iinauannd 2559 Zesas 1.26)

~ o - » o ~
‘ ansnsnavez 1.13 an/au/2u (anasannt 2559 52882 0.9) ‘

9
| i

iluindngndas i luslada iluidnligndes
11.70 auau (Goeas 43) 8.52 a1unu (5asaz 31) 7.18 drudu (Gavay 26)
(inTuannd 2559 Souaz 22) (WinTuand 2559 Yesas 47) (anad31ny 2559 Sa8az 39)

U228 NUNAnN9N1SUTUITIANISY ygzianoy

@ ' = o ey o - ) v v
DRITTIANSITULUY Nﬂl'ﬁﬁlﬂlﬂ'ﬂlﬁ]a aﬂﬂaaﬂﬂ‘l]ﬂuﬂu

lusin1sAALENVEZIINAUNIG

b2
AMUNSBUVDY aUN.

ﬂl o af 1 = 1 1 34 o o
ﬂﬂ']ﬂ‘l’lﬂ']ﬁ]ﬂ“ﬂﬁlﬁhuwHﬁWﬂANQﬂ@]ﬂﬂﬂquﬁaﬂ‘l‘lﬂﬂﬂ‘i

= 2 2 oS g o af 1 =
Nﬂ']‘ial?jauﬂqf‘lj‘i‘iﬂﬂ UNNIAALLASYDYAAIAIUTITUVINYIN

Na1: nsuAUANLATY

IS



A01UN1TIVRUEYIUATIEINYUBU U 2560

= (¥
VDAY UATIYIINYUYY Jadeiinasani1susnisannis

o é{ o/ =] s

WAYUY 618,749 pu VBILFYIUNTIIINYU YU

o F¥szUUAALEN U 52U nazvudslunida
Lainsauagquynuy

* y1angsziiovlunisAnuenvaldedunsneg
mm;mmaanmn%x;&adaﬂﬁ'fa‘lﬂ

lnsun1sdaanisednegnaes * guisusuvadssuaneannyuruiiesediy

60,619 s (308az 9.8) ﬁﬁﬁ'ﬂati'mgnﬁ'mmwﬁn%'\ms dalvigjoglu
aananlinsauaguIUszing

o aaufivata/idn dliieawe

o fanasadddlniuazdidnnsefindurssznm
gnilUsluRaliigndasniunanivinis

laifin1sAnLeNVUD A dUANTIBINTIULTDU

Ma1: NIUAIUANLATY

ﬂSUQﬂG'IVIﬂSSUlﬁUQ’IUIla:n'lSlVIl‘J'E)\)IIS'
Department of Prima 1dustries and Mines



SYUUNITUSHISAIANITATURILINA DY

(Environmental Management System: EMS)

wWnane:
LBAMUANINTNIIALTUIUNNLITBIAUNITT NI AN N
AUINA0N KAENITHAILNIUTEENTNINNITHANDE9MBLD

“Plan, Do, Check, Act” model.
~ rom | O ’
Continual

Act Improvement Do

0 e o)

Effective EMS Development Tool
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29AUTZNBUNANARYVDY EMS:

Policy Statement
NISARUALLIUIEVDIDIANTATUILING DY
Identification of Significant Environmental Impacts

N15USLLIUNANSENURIINADUNLARTVUINNNAAN I NSTUIUNTSHAS SIUDINNTTU

LAYNITUINITAL)

Development of objectives and targets
AsrrUAL LN YeIRIAN ST

Implementation

LLmumicﬁ’ﬂLﬁumulﬁamsqLﬁmmaﬁﬁmum

Training

A519PUA AT LA ANAIUANLSA LN B UALEIR DAL URATO U URIWINE DY
TAwnnInau

Management review 3

GRIUARISEATRTN RN
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Worldwide standards EMS: ISO 14001
International Organization for Standardization 193AYNauNIUUINTFIUNIT
FanmsAanday “ISO 14000 Series” Dugnunnsgu Su91NMLNBLEY 14001 Auds 14100
TneTamunazioadostunisdanisandeurieauy 1wy
*  Environmental Management Systems (EMS) 14 ISO 14001 WAgnfiuseuunisdnnis
Aauanday
®  Environmental Auditing and Related Environmental Investigation (EA) 1%
SO 14010 -14012 WAenfun1snIaaeUdIndey
®  Environmental Labelling (EL) 11 ISO 14020 14024 Aenfiuaaindawinday
®  Environmental Performance Evaluation (EPE) L 1SO 14031 AeafunisUszidiuna
mMsUFTRMuAuFIAdeY
* Life Cycle Assessment (LCA) 1gu ISO 14040 14043 AfUNTIeTz ke
N13UILLIUIITINVDINEAS U
*  Terms and Definitions (T&D) 13w 1SO 14050 ifenfumdnyiuas e
®* WG 1 “Environmental Aspects of Product Standards” Aeafudefinnsandi
NANTENURIWINEDUVDINEN S \@f

nsuqnamnssuﬁugﬁuua:msmﬁa\mé
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PDCA Cycle ISO 14001

Plan 4.2 Environmental Policy

4.3 Planning

4.3.1 Environmental Aspects

4.3.2 Legal and Other Requirements

4.3.3 Objectives, Targets, Programmes

Do 4.4 Implementation and Operation

4.4.1 Resources, Roles, Responsibilities and Authority

4.4.2 Competence, Training and Awareness

4.4.3 Communication

4.4.4 Documentation

4.45 Control of Documents

4.4.6 Operational Control

4.4.7 Emergency Preparedness and Response

Check 4.5 Checking

4.5.1 Monitoring and Measurement

4.5.2 Evaluation of Compliance

4.5.3 Nonconformity, Corrective Action and Preventive Action
4.5.4 Control of Records
4.5.5 Internal Audit Eﬁ«

4.6 Management Review

nsuqnamnssuﬁug'\uua:msmﬁa\)ué
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HANIENUFINGBUNNAINNTZUIUNITHEAN LUaREMNTIUVAN LA%E

UANYNI9DINA

- Dust, Particulate Matter (PM)

- Off-gas : CO, CO,, SO, NO,, HCL, HF, HC, Alkalichlorides, Organic compounds
(e.g. PCDD/F, PCB, HCB) etc.

uaﬂwwﬁw Wiy Oil, Grease, Phenol, Heavy/Toxic metal, Organic compounds, etc.

NINVOILEY 19U Slag, Dross, Scale, NNAZNDUINNTLUUUIUARNNE, etc.

maﬁwﬁ'uq U Auden, e, nsduaziieu Wudy
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|

Process Flow-Chart

Metal Casting Industry

Raw materials, chemicals, patterns, die

|

: Lost mould makin
Melting Permanent 9
Mould - pattemn - sand mould -
-IScrap- - lost model - sand core
-iron pig Maintenance
e
Metal Hand moulding
treatment Automatic mou‘ding
L
> Casting
|
v
Cooling
; R e AP AL €A 2 A UK SR € S AR i
Shake-out / Take-out San uupmpmatr_an;

Finished casting

nsuan
Departme
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[ Scrap and raw "
Environmental Impacts g ma‘e“a‘;a"d“"g J
- Air Pollution / Emissions - § X =

Melting eee Sand
: : DT G . ]
N g )
|

Melt treatment J Sand system of core making
L \

v v

Melt holding %=> Core making _J_ Eip
. .

L +

g A
- Pouring [ Core coating and drying " |' i >|

=
( Tool heating or cooling =——p» Cast cooling in mould #‘ Mould assembling J
ol v 4 T

~ ~
Shake out ﬁ=t- Mould coating l] (Y =
EEREn

: 3 , f 1
dUSt Cast cooling ] Moulding _J Bl
dioxin ssiojp \ 3 - 3

organic  ===% : : . ) f 1

A : Fettling and cleaning Sand system J
inorganic _, L J ael

I t

(gaseous) , .
i Heat treatment %=> Sand cooling or heating %=>

1 1

Surface treatment a=s J- > Sand ]
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LANENI9INIANANVUIUNTZUIUNISHAR:

® Storage and Handling raw materials
- Dust from uncovered storage of scrap, pig iron, sand, coke, etc.

- Volatile organic compounds (VOC) from tanks of organic binders

® Melting and Metal treatment

Scrap, Alloy, Coke
and Limestone In

- Dust (metal content)

-CO/ CO,

- SO, (depend on type of fuel)
-NO,

- HF

- Dioxins / Furans

- Organic pollutants

— _—;=  R | Metal and y
Air In Slag Out (%5
1 2

Cupola furnace

nsugRawinssuilugiuua:nismiiovus
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. Electric Arc furnace
Induction furnace

Reverberatory furnace



Mould and Core production

- Dust

- CO(emitted during core and mould curing or drying)

- Organic pollutants

Binder system

Furan bonded sand

Phenolic bonded sand

Volatile organic compounds (VOCs) 1,4 1,25
Phenol 0,02 0,18
Formaldehyde 0,08 0,15

All data in kg/tonne molten metal

Source: BREF Document Smitheries and Foundries, 2005

Sand preparation / Sand regeneration

- Dust

- CO/ CO,
- 50,
-NO,

- Organic compounds

nsugRawmnssulugnuua:nismiioons
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® (Casting, Cooling and Shake-out

- Dust

- CO/ CO,

- Degradation compounds from binder type (e.g. Aromatics, Benzene,
formaldehyde, Phenol, Amines, VOC)

- Organic compounds by using expandable pattern casting (lost foam/
full mould casting)

- Odour

® Finishing

- Dust (metal content) and Respirable dust

®* Painting

- Organic compounds )

nsugRawmnssulugnuua:nismiioons
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Wde lunssuaun1sHan:

TsaurasuAwlaneiinisldinunnlaganizlunssuiunisuasdulaznisinaugazen
InvideNiinvuinaziinsuuiUauvesdsandsneneg wu tawlane Ay e Uil arsvaodu
JueEnsAdIIWIN amines wag sulphates WuAW dusunsyuiunsndinfesednde Lawn

® Storage of scrap and drainage of the storage area

® (leaning process

® Mould and core making

® Sand treatment and sand reclamation
® (Cooling system

® Wet scrubber

® Fettling shop

® Cold baths for heat treatment
Painting shop

nsugRawinssuilugiuua:nismiiovus
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NNVBUFIMANVUIUNTZUIUNITHEAR  LALA

Sand from the sand treatment and sand reclamation

Slag / dross from melting and metal treatment processes

Scale from casting and rolling processes

Dusts of raw materials

Dust from the smelting / casting operation, which is deposited in a filter
Dust from the fettling shop that is collected in separating installation
Swarfs / turnings from the fettling shop

Spent abrasives from grit/shot blasting

Scrubber liquid and sludge spreading operations and the waste water
treatment plant

Refractory waste from electric furnaces, ladles and tapping spouts
Chemical and oil tanks

General internal industrial waste.

nsuqnamnssuﬁugﬁuua:msmﬁa\mé
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Al + Al-alloys \

New srap \

Old srap —>

/

Dross/skimmings |

Storage of
raw materials

Fuels (oil, LPG, natural gas),
Flux-salts,
02

—>

Gases (N,, Ar, Cl;)) —>
or Salts

Ingots —

Al-wheels <€

———>3 Recovery

P Dross-dust

(if possible)
Pre-treatment Filter dust
(size-reduction,
separation, drying, Waste gas J T
de-oiling)
Waste gas
¢ treatment
. A
Meltlng Waste gas
(in different furnaces
possible) | in case of rotary
furnaces:
rlf salt slag
Melt treatment \
’l‘ Recovery
Casting

v

Heat treatment (mostly for

products from low-presure die casting)




nslguumeaumaliaiaiga (BAT) /wuiufjuasudtinaaunniegn (BEP)

9

LNDAANANTENURILINADN

Best Available Techniques (BAT) :
“the most effective and advanced stage in the development

* of activities (process, installations) and their methods of operation

®* which indicate the practical suitability of particular techniques for
providing in principle the basis for emission limit values

® designed to prevent and reduce emissions and the impact on the

environment as a whole.”

nsuqnmnnssmﬁugwuua:msmﬁa\)ué
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Best Available Techniques (BAT)

- Best: most effective in achieving a high general level of protection of

the environment as a whole.

- Techniques : the technology used and the way in which the
installation is designed, built, maintained, operated and

decommissioned

- Available techniques : developed on a scale which allows
® implementation in the specific industrial sector,
® under economically and technically viable conditions,
® taking into consideration the costs and advantages,

® reasonably accessible to the operator,

nsuqnamnssuﬁugﬁuua:msmﬁa\mé
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Best Environmental Practices (BEP)

The application of the most appropriate combination of environmental

control measures and strategies

environmental management system in the plants

the way of the management of a plant, maintenance and repair of

facilities to reduce emissions

the training of managing staff of the enterprise to options for the efficient

use of energy and influence on the prevention of environmental damage

the involvement of all employees of the company in creating an

environmentally friendly production

the information of the public about it Environmental effects of the plant

P2

nsugnamnssuliuguta:nismiois
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Best Available Techniques (BAT) M1 ludil#lulsssuviasulans

® Environmental Management
®* Material flows management
® Reduction of fugitive emissions

® Dusty materials in silos equipped with fabric filter

ﬂSUQﬂH"IWﬂSSUlﬁUQ’]Ulla:ﬂ"ISIVIﬁE)\)IIS;
Department of Primary Industries and Mines




Best Available Techniques (BAT) iialudmsunszusunisnasulany

* HenldwalulagnisnanlaaAilede low-effect, low-emission kag low-waste
AADAIUNITIINGAU UazNITLENTNEINT WU Ukasnawu

* Fanldnszuiunis wiesdnsaunsal wsedIsniswaaninisldaulunadiianss
lusgaugmannssy

P=| VXY a P=| dd‘ [~ Y}
* Fenltinghunseansiniinliiludunsie
* 1939anN15 3R AUYBUALTAAVUIUNSZUIUNITHER

*  UNUNITANALATEIINTRUNTAIMAL TUNISUNEnN@anARRI UWALULAE
a Uaquu
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Best Available Techniques (BAT) n1saan1suanUaasuanuenieani

* Uszfiugandloniainuaiiunieinie iy aauiiuingiu Tunsuuiuuss

aQ

AAWINGAY HMaBY U hasTunauUNIIUaD WUy

q

* ylakazANNNUBNINNAUTHALAUATIAUNISLAANATTYNI9DINA

¢ Tmandeuiheuaznistouingivinaiunisifnuaiuniseinie

o nsldndnduaransususinilaneduanuaivhilfiAnuafivmeinie
o nimililunszuiumsidsiinalaensiiunisifnuaiuniaeinie

*  ANSINNITVDWFLN LUMILNZ AL (Slag, Dross, Skimming, Scale, Sludge)
91@INANDNISLNANANENIIDIN A
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Best Available Techniques (BAT) Tun1sdaiudngau wansiouai
LAZUDILAYNNAINNTZUIUNISHNEARN

® Separation of different compounds in raw material

®* Non-dusty, non soluble, or large item material in open stockpiles
allowed

® Qil containing or water-soluble components under cover

® De-oiling or de-coating of raw material

® Sizing or compacting of metal scrap

® Fine dusts in enclosed buildings, silos or in sealed packaging

nsugnamnssuliugiuna:niswmidovus
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Material Storage Handling | Pre-Treatment | Comment
Fuel and other oils Tanks or drums in Secure Heated storage Back-venting of
bunded areas pipeline or and pipelines displaced gases
manual sys-
tem
Fluxes and salts Enclosed (silo) if Enclosed
dust forming conveyers
with dust
collection
Fine dust, skimmings, | Enclosed if dust Enclosed Milling and densi-
dross etc. forming with dust ty separation
collection
Swarf Covered bays if so- | Mechanical | Swarf dryer, cen- | Qil collection if
luble or emulsified loader trifuging necessary
oils
Coarse dust Open or covered Mechanical | Swarf dryer if ne- | Oil collection if
bays loader cessary necessary
Lump (raw materialor | Open Mechanical Oil collection if
slag) loader necessary
Whole items, foils and | Open or covered Mechanical Oil collection if
sheets bays loader necessary
Chlorine gas or mix- Approved pressure | Approved
tures containing vessels methods
chlorine
Products- slab, billets, | Open storage Pre-heating
sheets, ingots
Process residues for Covered or en- Depends on | Separation by mil- | Skimmings and
recovery e.g. closed depending conditions ling and/or disso- | salt slag need to
skimmings, salt slags, | on dust formation lution. Potentially | be kept dry.
linings very dusty
Wastes for diposal Covered or en- Depends on Appropriate drai-
closed bays or cov- | conditions nage system

ered containers for
transport depend-
ing on material

nsuqnmnnssmﬁugwuua:msmﬁa\)ué
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Best Available Techniques (BAT) lunszuaunisviasulans

Induction Furnace

®* The capture of smoke and dust is the most difficult problem to solve when
installing an off-gas collection system on a coreless induction furnace, since
there is no exhaust shaft
- Swing aside hoods
- Cover extraction
®* Melt clean scrap, avoiding rusty and dirty inputs and adhering sand
® Use medium frequency power, and when installing a new furnace, to change
any mains frequency furnace to medium frequency (50 Hz to 250 Hz)
® Evaluate the possibility of waste heat recuperation and to implement a heat
recovery system if applicable
®* Use a hood, lip extraction or cover extraction on each induction furnace to
capture the furnace off-gas and to maximize off-gas collection during the full

working cycle (:@'

nsuqnamnssmﬁugﬁuua:msmﬁa\)ué
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Induction furnace==

hood opened to demonstrate
waste gas collection efficieny
(usually closed)

nsuqnamnssmﬁug'\uua:msmﬁa\)ué
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Best Available Techniques (BAT) lunszuaunisviasulans

Electric Arc Furnace

* Apply reliable and efficient process controls to shorten the melting
and treatment time
® Capture furnace off-gas using one of the following techniques:
- Roof mounted hoods
- Canopy hoods
- Direct furnace or “fourth-hole” evacuation
- Partial furnace enclosure
- Total furnace enclosure (Dog-house)
® (ool the furnace off-gas and dedust using a bag filter

®* Recycle filter dust

nsuqnamnssuﬁug'\uua:msmﬁa\)ué
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Cll"lc;, max. 110°C Main duct \\
hoo
! ! !

From other dedusting positions

Temp. max. 1700°C Combustion and
500 — 1000m’/min Tt -
CO max. 209 dilution air

?le [ Direct evacuation system ]

Temp. . 1000°C . .
;.133 _m;EEM." Jmin Direct evacuation
with no combustibles blower

/S

3 - — Water—cooled duct ) J ;
100 tons Combustion chamber |_Temp. mex. 350°C |
Electric arc furnace
Temp. max. 120°C l
20000m*,/min

Stack

Baghouse w

Main evacuation fan Ref: Nagayama and Kubo (2001) (&})

EAF Melting shop dedusting system

nsugnamnssuliugiuna:niswmidovus
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Best Available Techniques (BAT) Tunssuaun1suiiluunaansne
Green sand moulding

® Enclose all the unit operations of the sand plant
(vibrating screen, sand dedusting, cooling, mixing operations) §
and to dedust the exhaust gas by using fabric filter.

®* Apply primary regeneration. The new sand addition depends

on the amount of cores used and their compatibility.
®  For green sand monosystems, regeneration ratios (mass of regenerated

sand/total sand mass) of 98 % are associated with the use of BAT.

In case of high degree of incompatible cores the BAT-associated

regeneration ratio is 90 — 94%.

f Moulding | <——— | New sand
Primary (mechanical) ) )
regeneration ‘fﬁ

Waste sand

nsugRawmnssulugnuua:nismiioons
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Chemically Bounded Sand moulding

Sand type Technique Regeneration ratio (%)

Cold setting mono sand Simple mechanical regeneration 75 - 80

Heating and pneumatic
Silicate mono sand 45 - 85
treatment

Monosands of cold-box,

Cold mechanical or thermal in cores: 40 - 100
SO, hot-box, croning
regeneration in moulds: 90 - 100
Mixed organic sands
Mixed green and mechanical-thermal-mechanical in cores: 40 - 100
organic sand treatment, grinding or pneumatic | in moulds: 90 - 100

Regeneration ratio: mass of regenerated sand/total mass of sand used

o e

nsugRawmnssulugnuua:nismiioons
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Best Available Techniques (BAT) lunszuaunisviaslane

® Enclose pouring and cooling lines and provide exhaust extraction, for serial pouring line
® Enclose the shake-out equipment, and treat the exhaust gas using wet or dry dedusting

® BAT associated emission level for dust is specified by 5 - 20 mg/m?

Waste gas
| collecting hood




Best Available Techniques (BAT) lun1saani1suaqids
Slag

The minimization of the slag can be formed through the following measures:

® Use of clean scrap

® Lower metal temperatures

* Avoid overheating (at times high temperatures)

® Avoidance of long dwell times of molten metal in the furnace

®* The appropriate use of fluxes

® The appropriate use / selection of refractory brick lining

® Use of water cooling for furnace walls, to avoid wear and tear on the
refractory lining

® For an external recycling of slag treatment may be required in the foundry

(pretreatment) (5@’
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Dust from fabric filters

® In all production processes, unavoidable dusty waste is caused by using
indispensable fabric filters the to fall also dusty waste .

® The dust contains elements which evaporate at the high temperatures
of the melting process and condense on cooling the gases again,
such as zinc and lead

® Several technologies can recover filter dusts in sufficient concentration
of metal

®* The fly ash is disposed as waste in landfill
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Best Available Techniques (BAT) 1agnsuanainssuiNugIutasn1swidioqus
o ) a < v < Y (-4
ﬁ’l‘l/i‘iUﬂ’i%U’)'L!ﬂ’l'iNaﬂL‘Viaﬂﬂa'ﬁ]’lﬂLﬂﬂt‘lfiﬂﬂﬂ’)&ﬂ']@’ﬁﬂlﬂﬁﬁ (EAF)

*  AN9LABNYNALALANVUAGIUNALLAYAAN

i
* msiaenlntaluasd@msuma1salwii (Ultrahish-Power: UHP > 0.70 MVA/ton) Hﬂ

* asvilnuauan (Slag Foaming)
o msviueendiauaslumvasuiietaglinisinlvsiauysal
o msldFumTemameELoonaY
o msguthiuundn
(an Temp 60 °C => aANa331 10 kWh/ton, aaaninaula 8 wil uazandannulu 1 ke/ton)

* AslETEUUMIUANNITYINIY

. mﬁmms%uﬂaLLaﬁmmﬁLﬁaUszLﬁuﬂﬁz?m%mmmaﬁiam
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Best Available Techniques (BAT) d1usuann1suanuase U-POPs

PCDDs/PCDFs (Dioxins Wag furans) 3¢tAaduilallasdunsgaIsusy a1sAnansu fse
PCDDs/PCDFs Ugtuagluingiu/ansiniilylunssuiunisnae

nN154in PCODs/PCDFs annsnbnsdazaglugiagamgiiuseunas 200-550 °C
l11anaves PCDDs/PCDFs awisugninaneiaamigil 850 °C Auly wazazgninanesnouauysel
degauunivuluds 1,100 ssmwadeadunan 2 3uil aglsinnuiisgumnglianainena
Naduanlyadladn

nann1sann1sUanuase Dioxins wae furans tunsyulunIsviasulAwlavieanusavile

U

P!

ARLENLAZYIIANELEIRTRgAULNEAIRAT VNI a158WnTd ansUsenounaesy way
WAERN

* dngauniinisiaaeud e1adenly3Sn1s Decoating naudeauling
mvaad (NSUNLY Thermal decoating AgRpsinfRIgUNsal
Afterburner Wiavinaneansdunsglu Off-cas Ae)

8
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* HanldszuunmsUeuingiunuuln wazaiurulvil Negative air pressure n1glumviaay
Noann135ivareteInFeangniuuen

* Honluwewmdmluiduaisaenu wu dhsuenviawn (light fuel oil) LPG wag

natural gas

o Genliundomasifusraninin uazemuaumanindluelfesluaniefivaiya

o onldEmiusendiaulummaoniietaelinmandauysaity

*  finsis Afterburner fislgaimgiiga (> 950 °C) uagviliangaumniawiiniy 250 °C oes
7057

* 9ldnsRANsE LTS (Activated carbon) wag#iuyu 138 Calcium hydrate LUgs
Off-gas AANTUIMNMWREN LiegAdU PCDDs/PCDFs

* HonliaunsalmIaduniiusednsain wiedndu PCDDs/PCDFs Mignanduviseuslu
ST
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* M35l Catalyst-coated filter lng@nfagunsalm e uLuugInges 2 ¥a YausniiadnIuny
LazYANaRIARRUMEANTIIU e BeU150f9n PCDDs/PCDFs Nigaunqil 180-220 °C

Dioxin and Furan Catalytic Filter Bags

Meets dioxin emission requirements without the burden of costly new
equipment. GORE® REMEDIA® Catalytic Filter Bags remove dioxins and furans
(<0.1 ng/m3), provide dust control and work with existing baghouses in a
variety of applications.

L ] 2
S / 2
Ll Particulate
Matter (dust)
GORE™Membrane «—— Catalyst/ePTFE Felt

Surface Filtration Catalytic Filtration > = 4
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The following presentation is based on:
Good Practice Guide on
MINIMIZING DIOXIN AND FURAN
EMISSIONS IN FOUNDRIES

Good Practice Guide
on

MINIMIZING
DIOXIN AND FURAN EMISSIONS
IN FOUNDRIES
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TASK GUIDANCE SHEET 1

[ﬁmfj RAW MATERIAL: PIG IRON

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 5 @ @ @ @ @ 0=MOST DANGEROUS 5= SAFEST

COMPOSITION
C ] si Mn | P ] s
3.5-4.5 ‘ 0-3 ‘ 0.1-1 [ <0.15 <0.1
It can be observed a high carbon percén‘tageitﬂgt could be one of the carbon sources for dioxins
formation.
w
8 POLLUTANT CONTENT
[ It usually has not high pollutant content. It can have traces of pollutants in layer of earth or
ﬂ oxides got due to storage in places where other raw materials have been before.
o
LEL
5 APPEAREANCE (usual cleanliness grade)
é It usually comes in ingots of 5-20 kg.
==
E:) SIZE (Bulk density)
It has high density because it is a compact material. Due to its shape its easy to pile up so it is not
necessary a bigger storing place than necessary.
PRICE
Usually it's an expensive raw material because it is iron of the first melting; it has a good
quality.
EFFICIENCY
Due to its high density it has a very high efficiency.
PP MANIPULATION
= It is not required a special manipulation system because it is moved by an electric magnet.
=
g WARNINGS
= v Store in places only used for pig iron ingots to avoid other pollutant addition. However, due to its
[T} low specific area it is not easily polluted.
=
=
8 SUPPLIERS
w It is recommended to work with reliable suppliers with enough traceability in its products and tidy
o installations to avoid the pollutant transference from usually polluted materials to usually no polluted
—Qes. In other words, suppliers should not mix materials likely to form dioxins with the raw materialy
This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. E
This guide offers advices, recommendations and individual data to perform correctly the use, dosage and selection of the
raw materials for iron casting, in order to minimize dioxin formation. All the data included in this guide have been
obtained from the Diofur Project, carried out under EU’s Sixth Fr k Progr

w,
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m RAW MATERIALS: FOUNDRY RETURNS

TASK GUIDANCE SHEET 2
[ & diefurd

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 5 O @ @ 0=MOST DANGEROUS 5= SAFEST

COMPOSITION
i c [ Si [ Mn [ P [ s
\ 2.5-3.5 \ 1.0-3.0 \ 0.15-1.0 [ <0.15 [ <0.1

The composmon of the returns depends on |ts process but they have been included average values.
High carbon content.

POLLUTANT CONTENT

There are two possibilities:

v~ Returns of the foundry: it is material that has not gone out of the foundry so at the most it can contain
sand. If the sand is not enough burned it can contain organic carbon being a carbon source for
dioxin formation. Basically consist of pouring systems and rejected castings.

v External returns: It is material returned by the customer and it can be previously painted or treated
by zinc. Paintings have chlorine which can be the source for dioxin formation.

APPEAREANCE (usual cleanliness grade)
It can be different depending on the kind of pieces and parts casted in the foundry.

CHARACTERISTICS

SIZE (Bulk density)

It has low density because they are pieces with different geometry. It is strongly recommended to
break them in order to increase the density.

PRICE

Usually it is not considered as a cost in raw materials. They have good quality.

EFFICIENCY

It is oxide and impurity free so it has a high efficiency.

r—/MANIPULATION

Its manipulation with an electric magnet can be complicate due to the variety of geometries
among the pieces. This matter can be solved by machines which reduce the size and compact the
material by breaking.

WARNINGS

v The only precaution is not to use a very high percentage of external treated returns because the
painting can be a chlorine source. Diluting them daily this problem is avoided.

SUPPLIERS

It is recommended to work with reliable suppliers with enough traceability in its products and tidy
installations to avoid the pollutant transference from usually polluted materials to usually no polluted
_Qes. In other words, suppliers should not mix materials likely to form dioxins with the raw materialy

RECOMMENDATIONS

This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use.

This guide offers advices, recommendations and mdnv-dual data to perform correctly the use, dosage and selection of the
raw materials for iron casting, in order to i dioxin for . All the data included in this guide have been
obtained from the Diofur Project, carried out under EU’s Sixth Framework Programme.

J
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TASK GUIDANCE SHEET 3

M ¥ oY .e,'j: RAW MATERIALS: SCRAP IRON

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 1 @ O O o O 0=MOST DANGEROUS 5= SAFEST

COMPOSITION
C Si Mn [ P S
2.5-3.5 1.0-3.0 0.15-1.0 | <0.15 =0:T |
8 POLLUTANT CONTENT
"|_: The pollutant content depends on the origin but it can contain: paintings, oil, and plastics which
w can be a potential source of chlorine, other metals or even earth. It is recommended to buy
E the cleanest possible scrap.
LLl
[
Q APPEAREANCE (usual cleanliness grade)
é It can have a wide range of appearances depending on its origin.
1
- = i
Q SIZE (Bulk density)
Scraps with the highest possible density are recommended to obtain a high efficiency rate. The
size depends directly in the used furnace.
PRICE
It is a raw material with a middle price. Normally the cleanliness has an influence in the scrap.
EFFICIENCY
The efficiency can vary between middle and high depending on the scrap quality.
7 MANIPULATION
= It is not required a special manipulation system because it is moved by an electric magnet.
=
g WARNINGS
= v~ It is recommended to use clean scrap or burned scrap in order to eliminate before process the
(T potential dioxin sources.
=
=
8 SUPPLIERS
[T It is recommended to work with reliable suppliers with enough traceability in its products and tidy
oZ installations to avoid the pollutant transference from usually polluted materials to usually no polluted
_Qes. In other words, suppliers should not mix materials likely to form dioxins with the raw materials./
This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. )
This guide offers advices, rec ions and i ivi data to perform correctly the use, dosage and selection of the
raw materials for iron casting, in order to minimize dioxin formation. All the data included in this guide have been
obtained from the Diofur Project, carried out under EU’s Sixth Framework Programme. y,
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TASK GUIDANCE SHEET 6

m ¥ AFor? _&ﬁ RAW MATERIALS: CHIPS

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 1 @ o O O O 0=MOST DANGEROUS 5= SAFEST

COMPOSITION
C \ Si \ Mn il P [ s
2.5-3.5 [ 1.0-3.0 \ 0.15-1.0 [ <0.15 i <0.1

It currently is the same material than returns and thus it can be one of the carbon sources for
dioxins formation.

POLLUTANT CONTENT

Chips are made by swarfs cleared in the machining operation so they have a high content (up to
39%0) of oil, which can be a potential chlorine source for dioxin formation. They are a recycled
product currently used in foundries with machining shop.

APPEAREANCE (usual cleanliness grade)
Due to its high oil content it has an oily appearance.

CHARACTERISTICS

SIZE (Bulk density)

It has a good enough density, especially for chips of iron scrap. It is recommendable to make
chips from the original swarfs in order to increase a little bit the density and facilitate the
manipulation. The size could be small (pellets) or medium (chips).

PRICE

As well as the returns, it's a very cheap raw material because it is a waste of the machining
operation.

EFFICIENCY

Due to its bad mechanical strenght it has a low efficiency. Using chips the efficiency is better than
for swarfs.

r—/MfANIPULATION \

(2]

= The manipulation of the chips is complicated because they break during the transport.

=

g WARNINGS

= v~ If the oil content is very high it can be difficult the manipulation by electric magnet.

(T v Itis recommended to:

= = Increase de bulk density if the chips are bought.

= = Compact the swarfs before making chips, for swarfs cleared in the machining of the own plant.

© | SUPPLIERS

(]

[T} It is recommended to work with reliable suppliers with enough traceability in its products and tidy

o installations to avoid the pollutant transference from usually polluted materials to usually no polluted

—Qes. In other words, suppliers should not mix materials likely to form dioxins with the raw materialy

This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. )
This guide offers advices, recommendations and individual data to perform correctly the use, dosage and selection of the
raw materials for iron cas ng, in order to minimize dioxin formation. All the data included in this guide have been %
obtained from the Dio >r ct, carried out under EU’s Sixth Framework Programme. w,
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TASK GUIDANCE SHEET 7

FURNACES: ROTARY FURNACE

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 4 O O 0=MOST DANGEROUS 5= SAFEST

TYPICAL CHARGE

Pigr irpn Returns Iron Scrap Packed sheet Steel scrap | Chips
50% 40% 5% = 5% | =

The 90% of the scrap are pig iron and returns which have not a high risk of dioxin formation. For
more details see the task guidance sheets of each raw material.

DIOXIN EMISSION IN ROTARY FURNACES

Because of the furnace characteristics normally clean raw materials are used and therefore there is a
not high emission rate of dioxins. However, as dioxins are semivolatile compounds they can be
emitted as gas or particles so sometimes a depuration system is required not to exceed the

ion limit val as occurs for some foundries. A bigger furnace size and so, a higher
production rate does not involve a higher emission rate. The gas line and process design are
the main influence in the dioxin formation (see recommendations in the following lines).

CHARACTERISTICS

Dioxin emission rate
ng I-TEQ/Nm?
WITHOUT DEPURATION SYSTEM 0.02 - 0.10
WITH DEPURATION SYSTEM ~0.002

FOUNDRIES

Emission limit value 0.1 ng I-TEQ/Nm?

DIOXIN CAPTURE SYSTEM

According to current legislation, specific dioxin capture systems are not required because they
have been measured low emission rates.

PROCESS DESIGN: GAS LINE

It is very important that gas lines should be designed to avoid dioxin formation by ‘de novo’ synthesis
(occurred when gases reach temperatures between 250-450 °C with low cooling rate). However, this
phenomenon is almost impossible to avoid in cases where interchangers or long lines are required. In
these cases it must be taken into account a special waste treatment and handling. When possible,
exhausts quenching is recommended.

PROCESS PARAMETERS CONTROL

¥ The main parameter to check is that charged raw materials should be clean.

/[RECOMMENDATIONS

This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. A ( ﬁ 5

his guide offers advices, r i and indivil data to perform correctly the melting process in furnaces
used in iron foundrles, in order to dioxin for . All the data included in this guide have been obtained from
Project, carried out under EU’s Sixth Framework Programme. p
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TASK GUIDANCE SHEET 8

FURNACES: BLAST CUPOLA

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 1 © @ O © S —

TYPICAL CHARGE
Pig iron Returns | IronScrap | Packed sheet | Steelscrap Chips
15% 40% 15% | 0% 20% 10%

The use of iron scrap and chips containing oil and paintings is a chlorine source for the dioxins
formation. For more details see the task guidance sheets of each raw material.

DIOXIN EMISSION IN CUPOLA FURNACES

This type of furnace has the higher potential risk of dioxin formation. The high rates of
charged chips, iron scrap and steel scrap provide oil and paintings, which are the major source of
chlorine for dioxin formation. For blast cupolas it is absolutely necessary a depuration system in
order to capture dioxins condensed and adsorbed on particles. A bigger furnace size and so, a
higher production rate does not involve a higher emission rate. The gas line and process
design are the main influence in the dioxin formation (see recommendations in the following lines).

CHARACTERISTICS

Dioxin emission rate
FOUNDRIES ng I-TEQ/Nm’
WITHOUT DEPURATION SYSTEM + NO CONTROL OF PROCESS
PARAMETERS
WITH DEPURATION SYSTEM + CONTROL OF PROCESS
PARAMETERS
WITH DEPURATION SYSTEM + CONTROL OF PROCESS
PARAMETERS + ABATEMENT SYSTEM

4.0-7.0

0.0010 - 0.5000

0.0001 - 0.0600*

*See explanatory note at the end of the document

Emission limit value 0.1 ng I-TEQ/Nm?

DIOXIN CAPTURE SYSTEM

According to current legislation, in order to assure emission rates below the established limit of it is
necessary to install dioxin capture systems especially in HBC. In CBC it has to be studied if it
is possible to control the situation controlling the process and its parameters.

PROCESS DESIGN: GAS LINE

It is very important that gas lines should be designed to avoid dioxin formation by ‘de novo’ synthesis
(occurred when gases reach temperatures between 250-450 ©°C with low cooling rate). However, this
phenomenon is almost impossible to avoid in cases where exchangers or long lines are required. In
these cases it must be taken into account a special waste treatment and handling. When possible,
exhausts quenching is recommended.

PROCESS PARAMETERS CONTROL

v~ The main parameters to check are: the use of cleanest possible raw materials, to have a
steady and continuous process, to have enough temperature at the stack to allow the spraying
of water. However the control of these parameters could not be enough to assure an /

emission rate below the target. For those cases an end of pipe solution would be necessary.

/[ RECOMMENDATIONS

~

his sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use.

This gulde offers advices, r and data to perform correctly the melting process in furnaces
used | ron foundnes, in order to minimize dioxin formation. All the data included in this guide have been obtained from
the | Pro » carried out under EU’s Sixth Framework Programme. -2

( )
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TASK GUIDANCE SHEET 9

g FURNACES: INDUCTION FURNACE

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 5 @ @ @ @ 0=MOST DANGEROUS 5= SAFEST

TYPICAL CHARGE
| Pigiron | Returns | Iron Scrap Packed sheet Steel scrap Chips
| 15% [ 50% | - 30% 5% =

Due to the limited possibility of alloying, the induction furnace charge generally consists of cleaﬁ
material. For more details see the task guidance sheets of each raw material.

DIOXIN EMISSION IN INDUCTION FURNACES

As well as using clean charge, the furnace does not produce a ducted high temperature flue-gas
stream that cools down slowly. Therefore, there are no potential sources of chlorine and de-novo
synthesis is not likely to occur. The BREF document on Smitheries and Foundries mentions that
induction furnaces show a low risk of dioxin formation and therefore they have not been measured
emission rates from this type of furnace in the Diofur project (main data source of this Good Practice
Book). The following table includes data from the BREF document:

CHARACTERISTICS

Dioxin emission rate
ng I-TEQ/Nm®
0.003 - 0.010

Foundries
WITH DEPURATION SYSTEM

Emission limit value 0.1 ng I-TEQ/Nm?

DIOXIN CAPTURE SYSTEM

According to current legislation, specific dioxin capture systems are not required because they
have been measured low emission rates.

PROCESS DESIGN: GAS LINE

For this type of furnaces, it is not produce a ducted high temperature flue-gas stream that cools down
slowly so the process design does not affect to the dioxin formation. However a non common designs
involving long ducts and other parameters where slow cooling processes could occur should be
avoided.

PROCESS PARAMETERS

v Process parameter values related to a normal furnace working day assure emissions below the

it 4

This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. -

/[RECOMMENDATIONS

This guide offers i and indivi data to perform correctly the melting process in furnaces
used in iron foundries, in order to minimize dioxin for ion. All the data included in this guide have been obtained from
the Diof i, carried out under EU’s Sixth Framework Programme. £
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TASK GUIDANCE SHEET 10

FURNACES: ELECTRIC ARC FURNACE

CLASSIFICATION OF THE MATERIAL ACCORDING TO DIOXIN FORMATION

Scale (0-5): 3 @ ® © 0=MOST DANGEROUS 5= SAFEST
TYPICAL CHARGE
Pig iron Returns | Iron Scrap Packed sheet Steel scrap Chips
w 5% 50% | 10% 5% 20% 10%
‘.:.’ The risk of dioxin formation is due to the use of polluted charge with oil and paintings mainly iron
- scrap, steel scrap and chips. However these type of raw materials represent around 40% so the risk
w is lower than for blast furnaces.
=)
E DIOXIN EMISSION IN ELECTRIC ARC FURNACES
s This type of furnaces represents a mid-low emission rate of dioxins. However, as dioxins are
semivolatile compounds they can be emitted as gas or particles so sometimes a depuration
§ system is required not to exceed the emission limit value. A bigger furnace size and so, a
<< higher production rate does not involve a higher emission rate. The gas line and process
- design are the main influence in the dioxin formation (see recommendations in the following lines).
(&
Dioxin emission rate
FOUNDRIES g LTEQ/Nm®
WITHOUT DEPURATION SYSTEM 0.035 - 0.800
WITH DEPURATION SYSTEM 0.002 - 0.040
Emission limit value 0.1 ng I-TEQ/Nm?®
DIOXIN CAPTURE SYSTEM
[7,) According to current legislation, specific dioxin capture systems are not required because they
= have been measured low emission rates.
=]
: PROCESS DESIGN: GAS LINE
[ It is very important that gas lines should be designed to avoid dioxin formation by ‘de novo’ synthesis
= (occurred when gases reach temperatures between 250-450 °C with low cooling rate). However, this
L phenomenon is almost impossible to avoid in cases where interchangers or long lines are required. In
z these cases it must be taken into account a special waste treatment and handling. When possible,
= exhausts quenching is recommended.
8 PROCESS PARAMETERS CONTROL
g v~ The main parameter to check is that charged raw materials should be clean.
This sheet is part of the Good Practice Guide on prevention of dioxin formation in iron foundries and it is for public use. E
This guide offers advices, recommendations and individual data to perform correctly the melting process in furnaces
used in iron foundries, in order to minimize dioxin formation. All the data included in this guide have been obtained from
the Diofur t, carried out under EU’s Sixth Framework Programme.
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