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2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006). lllustration of steel production process (Vol.3, Chapter 4: Metal Industry Emissions, pp 4.15)
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Test Methods for Chemical Analysis of Carbon Steel, Low-
ASTM E350 Alloy Steel, Silicon Electrical Steel, Ingot Iron, and
Wrought Iron

The carbon content of steel scrap is generally less than
GB4223-2004 2.0%, sulfur content, not more than 0.050% phosphorus
content. Scrap steel standard (GB4223-2004)

1 LAHARN

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
ASTM E 1019-11
Cobalt Alloys by Various Combustion and Fusion

Techniques

Method of determining the carbon content of steel melts
US 4443118 A
by thermal analysis

US 4261202 A The carbon contents in molten metal

2 TavizviaaNiiad Standard Test Methods for Determination of Carbon, Sulfur,

Nitrogen, and Oxygen in Steel, Iron, Nickel, and Cobalt
ASTM E 1019-11
Alloys by Various Combustion and Fusion Techniques

These test methods cover the chemical analysis of pig
ASTM E351 iron, gray cast iron (including alloy and austenitic), white

3 VARNAN cast iron, malleable cast iron, and ductile

Standard Test Methods for Determination of Carbon,
ASTM E 1019-11
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
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Cobalt Alloys by Various Combustion and Fusion

Techniques

IS 15774: 2007

Method of chemical analysis of Sponge Iron/Direct Reduce
Iron (DRI), Hot Briquetted Iron(HBI) and Cold Briquetted
Iron (CBI) for Steel Making-specification

IS 228 (Part I):
1987

Method of chemical analysis of steels Part |
Determination of carbon by volumetric method (for carbon

0.05 percent to 2.5 percent)

ASTM E 1019-11

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
Cobalt Alloys by Various Combustion and Fusion

Techniques

] A
wri9dianInsa

ASTM E1941-04

Standard Test Method for Determination of Carbon in
Refractory and Reactive Metals and Their Alloys for

analysis of metal ore and alloy product.

ASTM E 1019-11

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
Cobalt Alloys by Various Combustion and Fusion

Techniques

Talalurt

ASTM C25-06

Standard Test Methods for Chemical Analysis of

Limestone, Quicklime, and Hydrated Lime for analysis of

flux materials such as limestone or dolomite.

Yuan
U

ASTM C25-06

Standard Test Methods for Chemical Analysis of

Limestone, Quicklime, and Hydrated Lime for analysis of

flux materials such as limestone or dolomite.

TRADY

=)
BAINTUR

ASTM
A483/A483M

This specification covers standards for Silicon Manganese
of Grades A, B, and C. Materials shall conform to
Manganese, Silicon,

Carbon, Phosphorus, and Sulfur

contents

JIS G 1314-3: 2011

Method for chemical analysis of Silicon Manganese - Part

3: Determination of carbon content

waslsuusniig

ASTM A99

This specification covers standards for Ferro Manganese
(Grades A, B, and C), medium-carbon Ferro Manganese

(Grades A, B, C, D, and Nitride) and low-carbon Ferro
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Manganese (Grades A and B). The Ferro Alloys shall
conform to Manganese, Carbon, Silicon, Phosphorus,
Sulfur, and Nitrogen contents specific to different material

grades

10

wWaslsGanan

ASTM A100

This specification covers standards grades of Ferro Silicon
used for steel-making and foundry. The grades shall
conform to the required chemical composition for Silicon,
Carbon, Sulfur, Phosphorous, Aluminum, Manganese,
Calcium, and Boron. Sizes available of Ferro Silicon for

various grades are specified.

IS 1559

Methods of chemical analysis of ferrosilicon

JIS G 1312-2: 2011

Method for chemical analysis of Ferro Silicon - Part 2:

Methods for determination of carbon content

11

I3 1 =
LAANUYILEN

I3 1 [
anuvislng

LARNLAILLT

ASTM E 1019-11

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
Cobalt Alloys by Various Combustion and Fusion

Techniques

BS EN 10036:1991

Chemical analysis of ferrous materials. Determination of
total carbon in steels and irons. Gravimetric method after

combustion in a stream of oxygen

BS EN ISO
15350:2010

Steel and iron. Determination of total carbon and sulfur
content. Infrared absorption method after combustion in an

induction furnace (routine method)

BS EN ISO
9556:2001

Steel and iron. Determination of total carbon content.

Infrared absorption method after combustion in an

induction furnace

12

Huanian a73a
T

ASTM E 1019-11

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
Cobalt Alloys by Various Combustion and Fusion

Techniques

13

AN

ASTM E 1019-11

Standard Test Methods for Determination of Carbon,
Sulfur, Nitrogen, and Oxygen in Steel, Iron, Nickel, and
Cobalt Alloys by Various Combustion and Fusion

Techniques

()
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MnenTed 2 mespuiieuldlumsiiensilfinaansuanluamsrid- ;msneen nilu
§IuBaInnAY WAl wazaaudy Ae w1aIgw ASTM E 1019-11 sniiuludiuvasingdv
UszianasUsauds loud SiMn FeMn Fesi @sazld35audauaasluaen 2 uazandoyans
Ml maenzindTnaeniueusesiagdy  Wianmwd uazpaaAAAnNNIZUIUNINAS
wud Tssnudulvgiaz 1Finasgu ASTM E 1019-11 lumviiamesd daiu lumsdinwadsnss
W§enloifaunasgiu ASTM E 1019-11 ilunan dwsumisdtenzdmdunmesuan lusispan-
81327980 INNITUIUNINAAGILLAT EAF

wannit a'mﬂ'm,ﬁu‘*ﬁagalfmﬁu wudlssnulidnanaiadsname  asuauuem
uanlod (CO) uazfaarsueulasanlaod (CO,) Mnddasvasnszuaunislasass uazliayaiald
fNN13937314 Lﬁaamm:ﬁﬂﬁﬁawq@mszmummﬁ@ driusans suudgulimaiifadulu
nzmumsnAailufe Co, wihiu dnalt madwnluaumdinanasianzufi Souedi
Aaduanmarnd- man een wafldnmaiensimuSinuansven  uamsdh- s een
MnnsELIUEAMAN uasmdannd hewen EAF  7ilils wadew agewnds szgniillslums
dwrmmaimsddsgins iSeunszande L

a S A <.
3. Wan1IILATIEY UInHA1Iua (Carbon Content)
#8991NINE8L9IIIWTT (Input) UaEENIV188N (Output) NlATLANALLATIZRIINTIIY
13 10 Uy TiaTziesadsznaumaailiNemUTinmensuau druunasgu ASTM E 1019-11
uithand i amdaads dndoauuinesgu Adge-Aigiga NizauanuTaiuiasa: 95 9z
v a 6 A [l iy o ' A a o a 6 a
linudfanaensueaundznavegluunudiain ugasauaswi 3 suiudianaeiiuaun

1uA18198991n 2006 IPCC Guidelines

A13191 3 USUT I TUaB LU TwINUAI8 8N LﬁﬂLﬁUUﬁU@hﬁNﬁ\‘im&l@;ﬁa 2006 IPCC

_ Carbon Contents (kgC/kg,, .4,
anau 318013 ; = RN EE— 3
ATIINNTIIILAINCH 121989911 2006 IPCC
1 Scrap* 0.0131 -
2 Scrap Iron** - 0.04
3 Pig Iron 0.0352 0.04
4 EAF Carbon Electrodes 0.9819 0.82
5 Light Burnt Magnesite 0.0006 -
6 Black Ball 0.0897 -

® 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006). Table 4.3 TIER 2 MATERIAL-SPECIFIC CARBON CONTENTS FOR
IRON & STEEL AND COKE PRODUC (Vol.3, Chapter 4: Metal Industry Emissions, pp 4.27)

(J



Page | 11

_ Carbon Contents (kgC/kg,, ..
anau I8N . = T . . = 5
ANRINNIIILAINCH A18219a991n 2006 IPCC
7 Burnt Dolomite 0.0089 -
8 Burnt Lime 0.0012 -
9 SiMn 0.0208 -
10 FeMn 0.0068 -
11 FeSi 0.0011 -
12 EAF Dust 0.0182 -
13 Slag 0.0008 -
14 Scale 0.0097 -
15 EAF Product 0.0029 0.01

' & & & = Aa & 2 o ' a o
RNILNG * AavaLsznauvadnrsuauluamnan (Scarp) lumsfinsiiaeianduinuaiacng (Sample) fiLnunsdsy
amana iidulUawdosmaiSousasuds newirluwseudendonan aaiudslimansausnladndu
& A & o A & A & 3
IMARTINI9ILNANAET (Scrap steel) N5 L TulAmHRANTINI9 AN (Scrap iron)
= lugidla 2006 IPCC ldszyavei/aznavnsvauly Scrap iron Faidud1naty (Default factor) tnanzdmibyazinad

davmstsaiduue ludnsTinmeiaainarl3
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2PIRIIVUIN-RITVIAN ﬂi:mmfuq Aawihenfdudaunuuems 10 15901 mALadsuULtag
Hwin (Weight mean) ot lddwmmdimsdsssfasounszan Aidudanizuos Aanssums
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4. HANNIAIHIMHIATINITY a8 ANYITOUNITZAN VBINITZLIBNIIHAALAGNUALLAGNNAT
a221a1 EAF Twnwsanzasdssina

MIAWIUAAINTU S MNTITOUNTZAN VBINTTLIUNIIHNR ALRANULASIAANNANAI8LAN EAF
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MIfwIUANAINTUaa MBS uNIzaN N TTWAIINY FNTZUIUNTHAN LAANWAZLAANNRIGILLAN
EAF  aaluunany atuitazls LEAIMNBALDuAYeITayANINTTY WATHAMTIATIZA T 39U
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A13199 4 USinamslaiandy (@sn) 3 w.a. 2556 lunwsinvesdseing

9

a1au UN3 Ranainaau (awAl)

1 Scrap 4,059,046.10
2 EAF Carbon electrodes 7,829.27

3 Pig iron 219,340.58
4 Burnt lime (CaO) 104,095.58
5 Burnt dolomite 42,911.83
6 Light burnt Magnecite 565.14

7 HBI (Hot Briquette Iron) 37,093.18
8 Black ball 970.03

9 SiMn 31,396.23
10 FeMn 3,710.42
11 FeSi 8,100.07

A19197 5 USinanslwasnuas g (asudn) 4 we. 2556 lunninvesdszing

aau 318013 31N 15 nas91% (Aw/l)

1| Electricity 1,676,732,360.00

2 | Natural Gas 1,363,689.06

3 | Coke 44,195.95

4 | Coal 13,856.27

5 | Heavy Oil 1,700,899.00

6 | Diesel 1,217,871.84

7 |LPG 55,381.45

A13199 6 USunmundanm (an3e1ean) O w.a. 2556 lunwsinvasdseing

aau

18N13

Bamnanan (awfil)

1

EAF Product

3,446,231.40

A13197 7 YSunawmsiiavedde (15eneen) O w.a. 2556 lunwsinvedlszine

anau 1813 Inavuasids (Ani)
1 EAF dust 50,794.01
2 Slag 591,696.46
3 Scrap (Waste) 7,234.27
4 Scale 9,150.39

Page |12



Page |13

nndayaluasnd 3-7 musadwisdimaddasfiolaunszanandisonad  uazen
msdsasiaIounszan anldwasaulunszuaumude anuaznannaieioen  EAF luniag

2
Y A

AuAISUDWIADaN | TALTNHULYINAD AUNAAN AT (tCO60/ p0qe) AT

o dnssssiaiIaunsy ananUfAsenadl JAnrinny  0.0753 tCOeq/t o

o nytdosimi3annizanain NlTWaNW JAYINY 0.3568 tCOLeq/t 0

PMNAN I FINA AN TZUIUNTHAALARNLAZABNNANAI8LAN EAF 283Ussinea inadien
matsasieSounszan 0 WAL 0.4321 tCOeG/0ue 108 TN LAIINMIANEY 4N
WIgUsuNuA18198991n 2006 IPCC  Guidelines  Wazina198431n Environment and Natural

Resources Lagazllaad luiatane 11

5. malSsuisuainisilasgnamSawnszanvasiszmalnanazaisilssine
MaIuui sudinsddasiosaunizanainmiaiial JisealvaInIszuInnInGaLnan
LRZLAANNRNAI8LAN EAF N691nN1IANEINUAT81989971n 2006 IPCC Guidelines Lazf1a198421n

Environment and Natural Resources L&AIANNAIIN 8
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1 1 23 - a [~
ANNIURD YN BLIDUNIZINVDINIZUIBANINAALKRANAIYLA EAF

18013 (tCO260/tor0quct)
AMINNIANB @191n 2006 IPCC’ @1921n Envi.’
EAF Product 0.0753 0.08 0.1173

anmadIouiney nansdassioIauns anandATenad2a9nszuIunINEaRaN uas
WENNAN @I EAF fileeannisfinen fu1d198991n 2006 IPCC Guidelines for National
Greenhouse Gas Inventories Wazf181989371n Environment and Natural Resources WUINAINNT
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LANGI9INNAE1989U89 Environment and Natural Resources 888z 35.80 NI5Li4a437N

® @19198931N IPCC WazA1a198991nNanNaTIT1NN3u8d  Environment and Natural

U =) =) & 1
Resources MA5N1TUsidnlastia IPCC 2006 lunstsziiin Gydadddsznavvad

4
2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006). Table 4.1 TIER 1 DEFAULT CO2 EMISSION FACTORS FOR COKE
PRODUCTION AND IRON & STEEL PRODUCTION (Vol.3, Chapter 4: Metal Industry Emissions, pp 4.25)
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