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NOs + 2H* + & = NO, (g) + H.O; E® = +0.81 V
(2)

NOs + 3H* + 2 = HNO; (aq) + Hz0; E%= +0.94 V
©))

NOs + 4H* + 3¢" = NO (g) + H.0; E°= +0.96 V
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+35(s) + 2NO (g) + 4H20 (1)
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Cokemaking
Capacity
Year of Contract Number of (thousands of
Facility Location Customer Start Up  Expiration  Coke Ovens tons) Use of Waste Heat
Owned and Operated:
Jewell Vansant, ArcelorMittal 1962 2020 142 720 Partially used for thermal
Virginia coal drying
Indiana Harbor East Chicago, ArcelorMittal 1998 2023 268 1.220 Heat for power
Indiana generation
Haverhill Phase I Franklin Furnace,  ArcelorMittal 2005 2020 100 550 Process steam
Ohio
Phase IT Franklin AK Steel 2008 2022 100 550 Power generation
Furnace, Ohio
Granite City Granite City, U.S. Steel 2009 2025 120 650 Steam for power
Illinois generation
Middletown™ Middletown, AK Steel 2011 2032 100 550 Power generation
hio
Total 830 4,240
Operated:
Viténa Vitona, Brazil ArcelorMittal 2007 2023 320 1,700 Steam for power
generation
1,150 5,940
Equity Method Investment:
VISA SunCoke™ Odisha, India Various 2007 NA 88 440 Steam for power
generation
Total 1,238 6,380
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Europe 38.8
CIS 43.2
North America 14.2
Latin America 13.1
Sub-Saharan Africa 1.82
Maghreb & Middle East 5.6
Asia 530
Asia excl China 80.9
Australia 2.5
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2008 12.1
2009 0.45
2010 3.35
2011 33
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2013 6.67
2014 8.6
2015 9.85
2016 10.12
Mt
1.6 - 2015

1.2

Jan Feb Mar Apr May

Mg &S 5 Osden 5V 5 VVOF S sl
YN Jlo s Ul il 5528 ¢SS W 5 Ol e .Liles S
Ol SO A Jgdor ool 0l o 55 O soe Y,FFA
Wl YO8 Il 3 L Calises 1 5 oSS W
w4 T )5S SS Dlssls 5 Sls e Ol

RGN °:}’g):.)‘JA Y'A}«'V

Lo & Ol yole
jQWYO&SfJL«):QL@?“Q\):MW
Sl il 53 G 055 e Ll ooy S5 o
il 039 HYs 55U VFY G5l 5 O VY
Calies (sbaole 55 o &SSOl yalo L, ¥ SKE 5
&igl,;uw.aﬁ@“\inqmmo sbdl
L) 8 Jode 55 .Cnl 039 5 O sk V70 Shanxi olea
Cad 5 Kle 5,08 o i 1 )5S SS sl
ok S5y 5 Y VRN 58 SS S sl
dfmyﬁ)}.f&b):dgf&?bxlgﬂ"\'.@\
R P IS IR YO CRRE P PY JCOE PR
Sl 3T S il 415 Ol oo sl 03 95 55 O ses¥ Y Y V)
Ol o Sl 03, 7 0 kn YN i 555731 5
PV o e oS el <SS s
Syl G (Sl FUSKE 3l o3 g o5l ;244
a3 Y N8 5 YN0 sladle Calises (glacls 53 e S
O 2558 &S Sl ol Ol e YIF usluas ole 53555 o
ol 03 59 Y5 05 WWFAQ 55514 o5 55840
VOV Ol 5 &S (5340 L35S S8 D pslo Cand

w2016

0.8 -
N I i I
o

Jul Aug Sep Oct Ncw Dec

TP 9 V10 sl Sl calizko s olo jo (e S Wl jolo Wig, ¥ Sl

5V 0,k | 45 ylansls 'é“ﬁ
\y




Pl Sl s Olgz S i obs,)

c N

200.00
5 wsom ?4
. i 100.00
S#j) ‘j 50.00 e T

“ 0.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

solo ;0 o S5 Wljolo cund (WSl F SOl

25kl OS5 L0 Pl Vg gl Ol YN 5 Y10 sl Jlus ik
OF Ogabo TT o 900l 35790 Jline -
Sl 009 S 7 4
Ay &S 5 Oabes PFAN Ly YeVE Jlu ys %
B9 4 Pl oVeh g Olpe Olez o5 blis w0 0T 5 0k YO o5 ol 0k
(Aosd 1ov)  SimSl 3558 i (Olgr 5 JS7 450 18) Sl ok Lo
39 JUs sebwsT Bremen o 4 5 sk VY S Dol al 53 e 55
Sy S Ay Ogalao /T (OWIT G PRIV EESIN RN o -SRI RS
= 50T O pan codiS 5 0 S 55 o S
ESSTFA Gl Sl Olgr ESS 0liS jals
OYgame (18 Ob i culoy @ Sl 0l A g5 5 5487 55 Ol
U o gkl o550 hgb s ol AL ) 4 S Wy s
Sl S ()1 A0 SN 055 o ol Ay Sl 53 0335

8. P e (‘t:iﬁdif./-\")lgg,ﬁTiif'/.YﬁcﬁL;@j
092 00 JUK 9 pob ol e % S 5 agboe A5 o il s
4 Jk T o5 Y g h

SR ol =S 4 kin s KT S ol oS8 ¥P

ol 00 M0 D 98 L g
¥ 2 IS J}JQ{‘)“&C)W\,V?\}V,*DV%‘;

— p .@‘oxb)jjjéﬁ)u};&ﬂfabjb
b oWl Jtao jolul oo b jo P 2%

34Dl 5 Ogaleo VY 3 ool 2 Olle ds W5 oS Lol sl ge aa3Y oSS

COr 35 o Gsabe VIV L S 4 (Ko 0T e Ul el 08

ol 5 (6 gl Gl aby HISK Ol g g 1 aT sl g0 (S

Q3 5o GF osade S sbis

BTV I gV L < e W IV SOV NI Al o568 53 1y b 01 F &SSO e Ol

ous ol o Ogalee T/ ( JUne ETI"
] 5 o &S Syl Caad SLe YN8 Jlu s

2VNRVTT 554 S () sgar — Ol

(6 8Vgd @ x) 0335 s 555 DV 5

- J

3'”_1! PV byl 45 liaanls
_J/




| \

s

&, o 3 el O (ol slaay e Jilas
3150 0dilS sl 9 S 5 Olwkige Y a8 s ke

12 MJO-C 5l 50 o Jsb cnl 5525 b Tl 5

MGO al b S slabshis s EAF (slao)lss

il p il Glag S 4 EAF o) S s

S nia ¢ S 18 5 612 50 058 31 (S50

3gdoms Ao T 3 0l 5 baoliS” 555 5 L ) (0 5euS

25 s

& ol b B 2L GRE Dda ol S 65y )
ol a3 oo il 3y 5 gud (Slae sl s g ao LS
sl S 4 MgO-C T iy 5o YU )l >~
Gadi 5 eSS okl
238 (o e i S g el

D Lol (Ole SV 53 58T YL Ol -
& o)l 5 3L FEOX b K 56 suus S|
o Sl MgO-C sl T lsj0p S
2 ple Sl S (3l 5 5 G
UM BRI PU VI 3 [ WS-+ G R VIR DU 9
ST

Ly MGO @l jsus 350 bt Sy T
MO sl slsba s ) MO ledls pldh o)l
bt (S AS e Ll
b 5154 Ll MO0 e slge
by Sl ABL edd glil MgO
FeOX , (XcaolXsioz="Ca0O/Si0,"="C/S")
L515MGO 1 Lol CBLe oo 50 0T (6 o

3ol Ghlep 4 gulite e b p S o o

Sl V SE ST e $SWS EAF 55 a6yl s

ailaie (S35 53 o)y Jat il 3 pene 58U S

”“°)“:“ “mﬁ us)w*‘ by

o>
DS 5 58 ol 4 sazmn 1 Slrad g0 5 Sloloa L
Lg\ﬁw.) ccaO'SiOZ'FGO'Mgo L5€'>~-j JL@-? v.'lm.:,.ﬂ L
Sl €503 gLl 5185 () sk o3l (Slasls gl S
alows L3 b gl 18 i) W 2 LEAF o) e
EAF ol m glard S5 4 035 sl ol
slaoslm glod S5 St lal (il
o 3,10 (63 )8 2aS o311 56 (sl yls 05 LEAF
b oglsl Blod 51 la o)l m glacd S5 b5
o 4jl5e Law g MOO Uil Lo 5 4 25 (MQO
s 13l EAF 60T 3 sla 2el,L 5 MgO 5 CaO
&Y;>J}»J>QL¢)&L\QJJJT@;A{L;ljé\axj}sT
EAF o w0l Lwg o) jaui Shdiy Shle
(oo 9 4z Sl ol S oS 5 byl el
s Sami i il OT S0 S BAF 1T 3

5T or s 05l (Slo & 5o

4ok

ooty (b5l shites o)l e el 5 it Jule K
6&%2#25@\ okl 43‘)‘ °)Lff" L;l:.g.:.& g_,‘:fj';
;5“:‘“‘.‘.“;}‘} odomy Q\.mlz-.e J-IL.N‘ 2 MgO )‘ t\..&‘
9 ol ool J> )\ Lsugs"" U’“” 9 Sl QL.»\
\A)b}q} U‘»’«‘ u\.fua C}M b @‘) LSLAC,{J).XM
213 15 FeO 5 Si0:MgO (g5l J 257 s R
bl oyl e 3 eslizul 5o gl 1) SIS 5 w8
Sl O5nST 5 25 GoF sl GelS agp
L) o 45‘)‘ S3)90 Soladlas .MQL}A

(i (BAF) (S S ooy VL ) oaleT

£Y b ,ows [ 45 ybiantl %“ﬁ
\,




o

v gt g0 I 0 4 J,J_,J“,L:::/:,é.:_,'..ﬁ

,5CaF, FeOX Al05 5Si0; " cawl" clais
e 2l (8l (ol Gl 03 guloms 35 o 3 8l
pke c‘iﬂ# 23 e 5 dad )l Sl Jaslly s Ol s 4
I Sllonn b (o Lo (516 (5Ll a5 4y oo 2
g o a8 5

ST 1l Jds 4 EAF Glaosl o pland S 5
36 slalage 31 1A bl s ods 43 8 ki )
Cob Hs i Jla Yoo¥r (b s el izt s
N DMl Glisp Sy oses oy S5 s
Tl 5 G r OLS S 6 ) 3550 Slasl s
Olodige Ly aljg,y eslazwl (gl p Adn (sl yls gl
es &S ok DU )y el g Ve gl 4,8
shies (osbezel LB 5 Il il ek ge 5 sla,l3l
b Shardgo i ol vy o)l pLd Condy ond
KL ol e i O, Pl g,
55 Bl 3y 5 JB Olie 4 by e slacsls
o b Lo 033051 5 (Sl aug codd
St 2 7 ) 5 Ca0-Si02-Fe0-MgO-Al203
Ot 5V e%C ,3) odd (Gl aigr 9 odd Gadisd LS
Sl 015,855 ol S s o e AL o (FEO s )
Gl bes 5 S d slab 45 lads Wb ae yaes &5
s FactSage J31 5 5lasd o onn (F S Jls
2 gl OS5 ol sk DSl (slaesL
LS oslinal 4l glales s EAF o)l w0 Jsame S 5

S0 CaO
~ A

MO
oS 5 9 )k 59 MO I gLl o Y ISl
N#++°C 0 CaO-SiO,-FeO-MgO
— S (S i 598 (9l (65l ly S Ao ol
EAF (b 6Ly iuiigy i &y 4 Sl b elSadow
g o5 0310 L ((Folw gl p) g i S o0 53

il 5y oo s
J/

o)y Lo 55 Sy 5 AL (Y DLl D) Y 6 S

s e 0L YL sles s EAF
Ol 4 gl ke 4 MO ) gLl ol o)l
2 Al e Sy s ke 5 LT Sy
Pretorius ..ub s (2131 5L 25 50 Ol joe 4 gLl b
dge il g o)l Slles (53 o sl !

9 e o by Joade 5wl Glogd 4 |y S g

) L;)‘u\i‘.i.—r.& sl g 5 Slles sla Slaal,
Slotd w03 28 5 5b 4 sla ) 4 (55 (koo

Ao f s Ol el w55 (6 5LusY b anale s

31 (G 05l Jas 50 00 S S0,95 ) JSU
9 o)lg).w 39 MgO é‘,.o JM‘ o)
S S g8 G b YU 1y 5 (1)

S0y ELI (ST 3485 Lol o3l (Sl JCH
EAF
ol 1) a5 Bkes EAF o)l Jloct o5 5

Sl sl 555 s Ol Ca0-Si0,-FeO-MgO T
-L,d)b Y—b cMnO -L.,a).\ Y’—V Jjw a.ﬁj-\:ua DL 4.1}.1“’
Cro03 wpys +/V-V/0 )Ti02 Lo ys 1 /0-Y AlLO3
5 Ba0 P20s5 S dilea o)L w sl ple il o
H&JY}Q w‘}féj& Q‘MJ) \ j‘j«mfcor_.'p
Slast gl opl Lsd 55l (DRI awiwl al
5luguMng\CL,&|¢Elé\{Mqu,§§|ﬁ§.u\
patia 15 ) 4 055 4 ST S b oS ke
S5 2 b s OIS g jl o il o
L}E‘J}-Q.Jjw Jl},& J;'.'.L‘Jé .J)‘DEAF °)LZ]“' wt.n
BZZC/SEZ J.LJUMJJ GJL:‘,«-' Qb;k&‘j -Lw)Lsd
St &S 5L syl e ¢l Vs L Bs Ba
L MO 5 CaO " iL" (sladnST @l  odoms



S5 b Jbe ) (6 g 5L I 2S4S o s
YL (gl sen 53 bao b a5 Sl HIKET pioman (ol
058 S tdzaa gl 25 CIS=2 ;5 s>, FeO
2 5 i Saopt 5 S8l dalgt el 65l
©F JS5 55 ol AT ke SuIH YL FeO
O CIO Goyy 350 53 1y GWSe 395 5
3550 ) 53 Cwl FEOX g J S an s 5 cdas oo
e 4SSy ks by 4 "FEO S
23043 0SS FEO Cas 4 457 0L, (slrosls 2deine

Sl 0 0l OLiS 61\5 dw ad 515 g0l J-i\

L EAF nodfQl O EAF no/3

5i0, CJEAF  nolf02 4 EAF no.i/Q4
Mg0 2
50, A\ B Saturation line, 5 wt.% Mg0, 1550 °C
& /\ W Saturation line, 5 wt.% Mg0, 1600 °C
/ \ W Saturation line, 5 wt.% MqO, 1650 °C
/ - @ Target slag composition
T @ Mean value of slag analysis
Cal
Ca0/Si0; < 2

Undersaturated \

Ca03i0,=2

Ca0/fSi0, > 2

Ca0 ' Fe0

(a)

100
1600 °C
Fel =20%

Foaming heigh: [em]
S

Oxygen flow: 50 Nré/min
EAF diameter: 5.6 m (18 ft.)

0
N 10 20 an a0
Basicity [Ca0/Si0y)
(b)

LI xCa0 / xSi0r> 2 diemn 3L b (sldo ;b pw (@) F JC&
Jemiliy 4 @ito (1 05lods EAF) globl a4y SG035 b ond
4 095 03l (39,5 (S 0,5es (D) g 05 (0595
00y (S (w3 Llh bwg oul 0018 Lk W yge

bosd o § slad 8 Mgo I gl
Sl sl g 5250 o feer — EAF SO
sl MO Sl o)l pLsl plast (Ss) 5 ouily
Joily ls aden MGO 1 gLa) 5 slae,ly

3 MO &l g iy 30 4 S (53555

o5l FEOX 33l IS ) skay —0 3l gw FEOX S
S s cpla s e a1y G 5 S Ol
b 212505 sl e sY 8 53 058 elaw 51531
0 pr Jsl 5 g b bl 5 () JS8) (ST 50l
e & o)l 3 3L 5 FEOX .l 5L 55 90 olde 5Y 8
20T ol 4558 s e a0l (S 555 halS
S eas 0 O3 ) AT DUl 2130 5 g 5 Ll
¢ LMGO-C 5 MQO jsus slse 2slop & 5 (pomen
G0 AT Sl & 1S 3 GF Aass S
Lol LYl 5 g sl o)l 53 FEOX J 287 (6l

b 0550 55 1, FEO J mS EAF 4 8 s

Fe0 in slag [%)]

0.0 (] 02 03 04 05
Carbon [%]

0255 Ol el Loyl o FeO il Y S
Ol 0¥ g8 3 o Jam | gelaw Gl 1331 o 42 093 50
b oo 38!

CIS>2 ;5 — Swowds oS § (Slad 10 s 3l
03,85 Sy ol Rl 5 Ames L3I EAF (slaojlm
o 038 (S el Jatme Sl 03l s
QﬁgC/SFGu&«;‘Ul{ﬂwtﬁqbﬁwﬂ
S e (Fb ) wil w VL CIS 5 i A %5 5
3 gLB Y518 5 S b o)l oS 5 (So5
S5 p 5 3l eslial b gLl st ol okt a1 ¥ IS
Aoy O amio 43 SleMbl claesSL 5 FactSage
Ca0-SiOx-FeO- g5 gz Sless S 5 ,5MgO
sl b Glaeslm oS5 550 (o amlos MGO
o 0315 QL P IS 53 o 3 Lt Lo 5 XcaolXsio2 = 2
23 o)l aas 5L 45T Sl odalive S o Lol

o3 VU ooyl L1 Ol Al iy Lo I b

£Y b ,ows [ 45 ybiantl E“l!
\,




A\

v gt g0 I 0 4 .4,./_,4“,@/:,.4.:%

Si0,

B

Mgo
A

Fe0
CaD

Undersaturated

M(l ) ’ . ’ ’ i ’ ’ T Fe0
EAF no. 2a Jan-May @ Target slag composition
[C] EAF no. 2b Jan-May @ Mean of slag analysis data EAF 2a

W Saturation ling, 40 wt % Ca0, 1600 °C @ Mean of slag analysis data EAF 2b
Saturatian line, 40 wt % Ca0, 1650 °C

W Saturation ling, 35 wt % Ca0, 1600 °C

B Saturation line, 35 wa % Ca0, 1650 °C

B Saturation ling, 30 wt % Ca0, 1600 °C

M Saturatian ling, 30 wt % Ca0, 1650 °C
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A EAF no.4 - Grade 1 .M;anofslaq data EAF no. 4 - Grade 1
/. EAFno.4-Grade 2 @ Mean of slag data EAF no. 4 - Grade 2

A EAFno.4-Grade 3 @ Mean of slag data EAF no. 4 - Grads 3
W Satwration line, 30 wi.% Ca0, 1600°C° @ Terget slag composition
W Saturation line, 30 wt.% Ca0, 1650°C
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«» Current status and development trends of innovative blast furnace ironmaking technologies
aimed to environmental harmony and operation intellectualization

Hong-tao Wang, Wei Zhao, Man-sheng Chu, Cong Feng, Jue Tang, Pages 751769

« Analysis of energy consumption for lump coal degradation in melting gasifier

Qi-hang Liu, Xiao-ming Li, Jun-xue Zhao, Pages 770777

«» Medium oxygen enriched blast furnace with top gas recycling strategy
Wei Zhang, Zheng-liang Xue, Ju-hua Zhang, Wei Wang, Zong-shu Zou, Pages 778-786

«» Springback behavior of tailor rolled blank in U-shape forming
Ri-huan Lu, Xiang-hua Liu, Shou-dong Chen, Lu Feng, Li-zhong Liu, Pages 787-794

+« Robust multi-objective optimization of rolling schedule for tandem cold rolling based on
evolutionary direction differential evolution algorithm
Yong Li, Lei Fang, Pages 795-802

«» Surface microstructure control of microalloyed steel during slab casting
Li-jun Xu, Shu-lan Zhang, Chun-gen Qiu, Sheng-tao Qiu, Xing-zhong Zhang, Pages 803-810

< Effect of a phase on fatigue crack growth of Ti-6242 alloy
Hang-wei Zhou, Hui-qun Liu, Dan-ging Yi, Yu Xiao, Qi Gao, Pages 811-822

« Tribological performance of uncoated and TiCN-coated D2, M2 and M4 steels under lubricated
condition
Luis Daniel Aguilera Camacho, Santos Garcia Miranda, Karla Judith Moreno, Pages 823-829

«» Thermal stability of retained austenite and mechanical properties of medium-Mn steel during
tempering treatment
Xiao-li Zhao, Yong-jian Zhang, Cheng-wei Shao, Wei-jun Hui, Han Dong, Pages 830-837

«»» Cementites decomposition of a pearlitic ductile cast iron during graphitization annealing heat
treatment
Min-giang Gao, Ying-dong Qu, Guang-long Li, Jun-hua You, Rong-de Li, Pages 838-843

«» Evolution of microstructure, mechanical and magnetic properties of electrodeposited 50% Ni-
Fe alloy foil after thermal treatment

Hong-ru Ren, Jin-tao Gao, Zhe Wang, Chong Li, Zhan-cheng Guo, Pages 844-851

« Lower limit law of welding windows for explosive welding of dissimilar metals

Chang-gen Shi, Xuan Yang, Yu-heng Ge, Jun You, Hong-bao Hou, Pages 852-857

«» Ripening behavior of M23C6 carbides in P92 steel during aging at 800 °C
Xu Yang, Bo Liao, Fu-ren Xiao, Wei Yan, Ke Yang, Pages 858-864
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Volume 14, Number 1, (June 2017)

« The Effect of Two-stage Heat Treatment Temperatures on Initial and FSSWed Properties of
TRIP Steels
A. Mostafapour, A. Ebrahimpour, Pages 1-9.

% Resistance Spot Welding of Steels: Modeling and Simulation
M. Valaee, M. Sheikhi, Y. Mazaheri, G. R. Usefifar, Pages 10-16.

« Production and Crystallization Behavior of an Iron Rich Glass—Ceramic Prepared by
Ironmaking and Steelmaking Wastes
S. Ghasemi, A. Shafyei, Pages 17-22.

«» Effects of Martensite Reversion Parameters on the Formation of Nano/Ultrafine Grain Structure
in AISI 304L Stainless Steel
H. Esfandiary, S. R. Hosseini, F. Ashrafizadeh, A. Kermanpur, Pages 23-29.

« Steel Consumption Forecasting Using Nonlinear Pattern Recognition Model Based on Self-
Organizing Maps
S. Torbat, M. Khashei, M. Bijari, Pages 30-37.

s Effects of Ferrosilicon Addition and Formation of Insitu SiC Nano-whiskers on MgO-C
Refractories
M. Bakhtiari, R. Emadi, A.Monshi, Pages 38-43.

« Developing and Validating the Excellence Model for the Strategic Knowledge Management Case
Study: Mobarakeh Steel Company
M. R. Hamidizadeh, I. Soltani, M. Gholizade, Pages 44-49.
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No Title Location Date Organization
CRU's Stainless Steel Scrap conference Chicago, IL, | 2 Oct
! and Award Gala 2017 USA o017 | CRUEvents
International Conference on Chemical, Environmental, - L L
2 Bioprocess, Textile, Mining, Material and Ne\:v Eelh" 1240(1);t KSSE:.SaPSkm'
Metallurgical Engineering naia ublications
3 ASEAN Conference in Advanced Functional Materials | Cebu City, 19-21 SPVM
and Nanotechnology (ASEAN-CAFMN) Philippines |Oct 2017
6th International Conference on Material Science and 20-22
4 Engineering Technology Seoul, Korea Oct 2017 ICMSET
5 2nd International Conference on Innovative Philadelphia, |21-23 Oct CBEES
Engineering Materials (ICIEM 2017) USA 2017
. . Jakarta,
International Seminar on Metallurgy and 24-25 Oct
6 . Banten, AIP
Materials Conference ; 2017
Indonesia
3rd International Conference on the Science and Kuala Lumpur,| 24-25
! Engineering of Materials Malaysia | Oct 2017 CAM & AMMP
6th International Conference on Nanostructures, 27-30
. Nanomaterials and Nanoengineering Tokyo, Japan Oct 2017 ICNNN
University of
9 6th International Conference on Ultrafine Grained and | Kish Island, | 12-13 Tehran and
Nano-Structured Materials Iran Nov 2017 University of
Trento
10 2nd International Conference on Carbon Materials and | Melbourne, 15-17 ICCMM
Material Sciences Australia  |Nov 2017 Committees
. . Istanbul, 17-18
11| International Conference on Materials and Metallurgy Turkey Nov 2017 Ozgur Ozturk
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https://www.civilica.com/Calendar-SCMEMI14=%DA%86%D9%87%D8%A7%D8%B1%D8%AF%D9%87%D9%85%DB%8C%D9%86-%D9%87%D9%85%D8%A7%DB%8C%D8%B4-%D8%B9%D9%84%D9%85%DB%8C-%D8%AF%D8%A7%D9%86%D8%B4%D8%AC%D9%88%DB%8C%DB%8C-%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C-%D9%85%D9%88%D8%A7%D8%AF-%D9%88-%D9%85%D8%AA%D8%A7%D9%84%D9%88%D8%B1%DA%98%DB%8C-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86.html
https://www.civilica.com/Calendar-MCIS03=%D8%B3%D9%88%D9%85%DB%8C%D9%86-%DA%A9%D9%86%D9%81%D8%B1%D8%A7%D9%86%D8%B3-%D9%85%D9%84%DB%8C-%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C-%D9%85%D9%88%D8%A7%D8%AF%D8%8C-%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C-%D8%B4%DB%8C%D9%85%DB%8C-%D9%88-%D8%A7%DB%8C%D9%85%D9%86%DB%8C-%D8%B5%D9%86%D8%B9%D8%AA%DB%8C.html
https://www.civilica.com/Calendar-MCIS03=%D8%B3%D9%88%D9%85%DB%8C%D9%86-%DA%A9%D9%86%D9%81%D8%B1%D8%A7%D9%86%D8%B3-%D9%85%D9%84%DB%8C-%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C-%D9%85%D9%88%D8%A7%D8%AF%D8%8C-%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C-%D8%B4%DB%8C%D9%85%DB%8C-%D9%88-%D8%A7%DB%8C%D9%85%D9%86%DB%8C-%D8%B5%D9%86%D8%B9%D8%AA%DB%8C.html
https://www.civilica.com/Calendar-PDFCONF02=%D8%AF%D9%88%D9%85%DB%8C%D9%86-%DA%A9%D9%86%D9%81%D8%B1%D8%A7%D9%86%D8%B3-%D9%85%D9%84%DB%8C-%D9%BE%D8%AF%D8%A7%D9%81%D9%86%D8%AF-%D8%BA%DB%8C%D8%B1%D8%B9%D8%A7%D9%85%D9%84-%D9%88-%D9%BE%DB%8C%D8%B4%D8%B1%D9%81%D8%AA-%D9%BE%D8%A7%DB%8C%D8%AF%D8%A7%D8%B1.html
https://www.civilica.com/Calendar-PDFCONF02=%D8%AF%D9%88%D9%85%DB%8C%D9%86-%DA%A9%D9%86%D9%81%D8%B1%D8%A7%D9%86%D8%B3-%D9%85%D9%84%DB%8C-%D9%BE%D8%AF%D8%A7%D9%81%D9%86%D8%AF-%D8%BA%DB%8C%D8%B1%D8%B9%D8%A7%D9%85%D9%84-%D9%88-%D9%BE%DB%8C%D8%B4%D8%B1%D9%81%D8%AA-%D9%BE%D8%A7%DB%8C%D8%AF%D8%A7%D8%B1.html
https://www.civilica.com/Calendar-MRSS01=%DA%A9%D9%86%DA%AF%D8%B1%D9%87-%D9%85%D9%84%DB%8C-%D8%B4%DB%8C%D9%85%DB%8C-%D9%88%D9%86%D8%A7%D9%86%D9%88-%D8%B4%DB%8C%D9%85%DB%8C-%D8%A7%D8%B2-%D9%BE%DA%98%D9%88%D9%87%D8%B4-%D8%AA%D8%A7-%D8%AA%D9%88%D8%B3%D8%B9%D9%87-%D9%85%D9%84%DB%8C.html
https://www.civilica.com/Calendar-MRSS01=%DA%A9%D9%86%DA%AF%D8%B1%D9%87-%D9%85%D9%84%DB%8C-%D8%B4%DB%8C%D9%85%DB%8C-%D9%88%D9%86%D8%A7%D9%86%D9%88-%D8%B4%DB%8C%D9%85%DB%8C-%D8%A7%D8%B2-%D9%BE%DA%98%D9%88%D9%87%D8%B4-%D8%AA%D8%A7-%D8%AA%D9%88%D8%B3%D8%B9%D9%87-%D9%85%D9%84%DB%8C.html
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Quality

Small graphene sheets

Liquid exfaliation
Intercalation-exfoliation Easy to realize
High yield Low yield, small size,
Usually thick, low concentration,
nan-uniformity nan-uniformity,
impurities

Easy to realize
Agglomeration,
non-uniformity

Chemical reaction  Oxidation-
Small size, exfoliation-reduction
low purity  Easy to functionalize,

processable
Low efficiency,
serious pollution

Substrate-free
Solid exfoliation CvVD
High purity
Low yield,
low efficiency,
small size

Large-area graphene films

Substrate CVD
Large area
Crifficulty in growing large-area uniform
guality multilayers on arbitrary substrates,
and intact transfer from metals

Aszembly
Low temperature,
easy to realize,
applicable for various
substrates
Low conductivity
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Guide for Preparation of Manuscript

International Journal of Iron & Steel Societ?/ of
Iran (131SSI) is published semla_nnuall?/ by [ron
and Steel Society of Iran (ISSI) with collaboration
of Isfahan University of Technology (IUT).
Original contributions are invited from worldwide
ISSI members and non-members.

1. Submission of manuscript: This instruction
gives you guidelines for preparing papers for
IJISSI. Manuscripts should not be submitted if they
have already been published or accepted for
publication elsewhere. The full text of the paper
including text, references, list of captions, tables,
and figures should be submitted online and you
will be guided stepwise through the creation and
uploading of your files. The system automatically
converts source files to a single PDF file of the
article, which is used in the peer-review process.
Please note that even though manuscript source
files are converted to PDF files at submission for
the review process, these source files are needed
for further processing after acceptance. All
correspondence, including notification of the
Editor's decision and requests for revision, takes
place by e-mail removing the need for a paper trail.

2. Category . ]
i) Research paper (maximum of ten printed
pages): An original article that presents a
significant  extension of  knowledge or
understandin?( and is written in such a way that
ualified workers can replicate the key elements on
the basis of the information given.
ii) Review: An article of an extensive survey on
one particular subject, in which information
already published is compiled, analyzed and
discussed. Reviews are normall?/ published by
invitation. Proposals of suitable subjects by
prospective authors are welcome. ]
lii) Research note: (maximum of three printed
pages): (a) An article on a new finding or
interesting aspect of an ongoing study which merits
prompt preliminary publication in condensed form,
a medium for the presentation of (b) disclosure of
new research and techniques, (c) topics, opinions
or proposals of interest to the readers and (d)
criticisms or additional proofs and interpretations
in connection with articles previously published in
the society journals.

3. Language: Manuscripts should be written in
clear, concise and grammatically correct English so
that they are intelligible to the professional reader
who is not a specialist in any particular field.
Manuscripts that do not conform to these
requirements and the following manuscript format
may be returned to the author prior to review for
correction. The full form of any abbreviation or
acronym should be given in the text when the term
is first used.

4. Units: Use of SI units is mandatory. Journal
style is to use the form S m?*, Am?2, W m* K, not
S/m, A/m2, W/m.K.

5. Style of manuscript: It is important that the file
be saved in the native format of the word processor
used. The text should be in single-column format.
The manuscripts should be submitted in double-
spaced typing, 12 points Times New Roman font,
on consecutively numbered A4 pages of uniform
size with 3.0 cm margin on the left and 2.0 cm
margins on top, bottom and right. The manuscrigt
must be presented in the order: (1) title page, (2)

abstract and key words, (3) text, (4) references, (5)
aﬁpendlces, and (6) list of captions, each of which
should start on a new page. All papers should be
limited to 20 pages.

Essential title page information

Title: Concise and informative. Titles are often
used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

Author names and affiliations: Where the family
name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors'
affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations
with a lower-case superscript letter immediately
after the author's name and in front of the
appropriate address. Provide the full postal address
of each affiliation, including the country name,
and, if available, the e-mail address of each author.
Corresponding author: Clearly indicate who will
handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that
telephone and fax numbers (with country and area
code) are provided in addition to the e-mail address
and the complete postal address.

Present/permanent address: If an author has
moved since the work described in the article was
done, or was visiting at the time, a "Present
address" (or "Permanent address') may be
indicated as a footnote to that author's name. The
address at which the author actually did the work
must be retained as the main, affiliation address.
Superscript Arabic numerals are used for such
footnotes.

Abstract: An abstract must state briefly and
clearly the main object, scope and findings of the
work within 250 words. Be sure to define all
symbols used in the abstract, and do not cite
references in this section.

Keywords: Between three and six keywords
should be provided below the Abstract to assist
with indexing of the article. These should not
duplicate key words from the title.

Subdivision-numbered sections: Divide your
article into clearly defined and numbered sections.
Subsections should be numbered 1.1 (then 1.1.1,
1.1.2, ..), 1.2, etc. (the abstract is not included in
section numbering). Use this numberin? also for
internal cross-referencing: do not just refer to "the
text". Any subsection may be given a brief heading.
Fach heading should appear on its own separate
ine.

Introduction: This section should include
sufficient background information to set the work
in context. The aims of the manuscript should be
clearly stated. The introduction should not contain
either findings or conclusions.

Materials and methods: This should be concise
but provide sufficient detail to allow the work to be
repeated by others.

Tables: Tables should be numbered consecutively
in accordance with their appearance in the text and
referred as, for example, Table 1'. Tables must not
appear in the text but should be prepared on
separate sheets. They must have captions and
simple column headings. Place footnotes to tables
below the table body and indicate them with
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superscript lowercase letters. Avoid vertical rules.
Be sparing in the use of tables and ensure that the
data presented in tables do not duplicate results
described elsewhere in the article. Captions should
be 10 pt, and centered. Tables should be self-
contained and complement, but not duplicate,
information contained in the text.

Figures: All ﬂraphs, charts, drawings, diagrams,
and photographs are to be referred to as Figures and
should be numbered consecutively in the order that
they are cited in the text. Figures should be cited in
a single sequence throughout the text as 'Fig. 1',
'Fig. 2', .... Figures must be photographically
reproducible. Figure captions must be collected on
a separate sheet. Figures are normally reduced in a
single column of 84 mm width. All lettering should
be legible when reduced to this size.
i) Photographs should be supplied as glossy
prints and pasted firmly on a hard sheet. When
several photographs are to make up one
Fresentatlon, they should be arranged without
leaving margins in between and _separately
identified as (), (b), (c)... Magnification must be
indicated by means of an inscribed scale.
ii) Line drawings must be drafted with black ink
on white drawing paper. High-quality glossy
prints are acceptable. )
lif) Color printing can be arran%ed, if the
reviewers judge it necessary for proper
resentation. Authors or their institutions must
ear the costs.
iv) Axis labels should be of the form: Stress
(MPa), Velocity (m s2). o
v) Each figure must be supplied in digital form
as a separate, clearly named file. Acceptable file
formats are TIFF and JPEG. Images should be
saved at a resolution of at least 600 dpi at final
size (dpi=dots or pixels per inch; 600 dpi=240
dots per centimeter). Do not save at the default
resolution (72 dpi). Crop ang unwanted white
e

space from around the figure before sizing.
Equations: Equations are numbered
consecutively, with equation numbers in

parentheses flush right. First use the equation
editor to create the equation. Be sure that the
symbols in your equation are defined before the
equation appears, or immediately following. Refer
to “Eq. (1),” not “(1)”. If what is represented is
really more than one equation, the abbreviation
“Egs.” can be used.

Results and discussions: Results should be
presented in a logical sequence in the text, tables
and figures; repetitive presentation of the same data
in different forms should be avoided. The results
should contain material appropriate to the
discussion.

Conclusions: Although a conclusion may review
the main points of the paper, it must not replicate
the abstract. A conclusion might elaborate on the
importance of the work or suggest applications and
extensions. Do not cite references in the conclusion
as all points should have been made in the body of
the paper. Note that the conclusion section is the
last section of the paper to be numbered. The
appendix (if present), acknowledgment (if present),
and references are listed without numbers.
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References:

References must be numbered consecutively.
Reference numbers in the text should be typed as
superscripts  with a closing parenthesis, for
example, D, 29 and *9, List all of the references on
a separate page at the end of the text. Include the
names of all the authors with the surnames last.
?efer to the following examples for the proper
ormat:

i) Journals: Use the standard abbreviations for
journal names. Give the volume number, the year
of publication and the first page number.

[Example] M. Kato, S. Mizoguchi and K. Tsuzaki:
IS1J Int., 40(2000), 543.

i) Conference Proceedings )

Give the title of the proceedings, the editor's name
if any, the publisher's name, the place of
publibcation, the year of publication and the page
number.

[Example] Y. Chino, K. Iwai and S. Asai: Proc. of
3rd Int. Symp. on Electromagnetic Processing of
Materials, 1S1J, Tokyo, (2000), 279.

iii) Books

Give the title, the volume number, the editor's
name if any, the publisher's name, the place of

publication, the year of publication and the page
number.

[Example]

[1] W. C. Leslie: The Physical Metallurgy of
Steels, McGraw-Hill, New York, (1981), 621.

[2] U. F. Kocks, A. S. Argon and M. F. Ashby:
Progress in Materials Science, Vol.19, ed. by B.
Chalmers, Pergamon Press, Oxford, (1975), 1.

6. Reviewing: Every manuscript receives
reviewing according to established criteria.

7. Revision of manuscript: In case when the
original manuscript is returned to the author for
revision, the revised manuscript together with a
letter explaining the changes made, must be
resubmitted within three months.

8. Proofs: The corresponding author will receive
the galley proofs of the paper. No new material
may be inserted into the proofs. It is essential that
the author returns the proofs before a specified
deadline to avoid rescheduling of publication in
some later issue.

9. Cop}yright: The submission of a paper implies
that, if accepted for publication, copyright is
transferred to the Iron and Steel Society of Iran.
The society will not refuse any reasonable request
for permission to reproduce a part of the journal.

10. Reprint: No page charge is made. Reprints can
be obtained at reasonable prices.
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