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In this study, for preparation of theYAG silicate glass and glass-ceramic by melting
method the cerium sulfate and cerium oxide salts were used separately.According to
Luminescence results of both glasses there were emissions spectrums in the range of
460 and 420 nm wavelength related to cerium ions. It was shown that by heating
treatment, garnet crystal (in sulfated sample) formed less than the sample with cerium
oxide. The emission of both glass-ceramics caused by excitation at 240 nm in the range
of 460 nm wavelength. Also, the 534 and 660 nm wavelengths emissions were obtained
by 340 nm wavelength excitation. Heat treatments were done by oxidic atmosphere in
tubular furnace (single step) and powder SPS sintered powder and in hydrogen
atmosphere in two steps. According to XRD results the 24 hrs. heat treating time and
the 1060°C temperature has an effect on the entry of cerium into the garnet structure.
Finally by comparing the spectroscopy results the optical response of the garnet glass-
ceramic synthesized in the hydrogen atmosphere is obtained at a wavelength of 400
nm. It is claimed that this garnet can be applied in LED industr.
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Kinetic Study of Leaching of Low-Grade Copper Oxide Ore in Sulfuric Acid
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Avrticle Information Abstract

Original Research Paper In this research, the leaching process of low-grade copper oxide ore in dilute sulfuric acid
in the temperature range of 25-55 °Cwas studied from a kinetic’s point of view. The effect
of temperature and liquid to solid ratio on dissolution rate was investigated. Shrinking
core model (SCM) was used to investigate the reaction mechanism and to extraction of
kinetic equations governing the process. The results show that increasing the liquid to
Copper Leaching solid ratio up to 8 ml/g increases the efficiency of the copper dissolution process, but its

further increase will not affect the process efficiency. Maximum copper recovery equal to

95 wt% was achieved after one hour of leaching in 1 M sulfuric acid at 55 °C, stirring
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Sulfuric Acid speed of 350 rpm and liquid to solid ratio of 8 ml/g. The results also show that
Mathematical model of dissolution rate, can be described by Gumpertz equation. Kinetic
Kinetic studies indicate that the reaction is controlled by simultaneous diffusion in the liquid
boundary layer (liquid film) and in the ash layer (solid products layer). The activation
Ore. energy of 12.5 kJ/mol was obtained for the process.
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Cast iron has a special place in various industries due to its low price and production ease. It seems
that the use of machining chips is a suitable solution for alloying and increasing the mechanical
properties of cast iron. In this research, continuous swarf resulting from IN718 machining with
aligned placement in the foam was carried out. After placing the swarf, GG20 cast iron was cast by
the lost foam method. After casting, the composite and simple samples were normalized at 900°C.
Microstructural studies were showed that the structure contains type A and C graphites and fine
pearlites in the presence of chips. Also, the presence of swarf disturbed the solidification balance,
which ultimately resulted in the presence of ferrite areas in the vicinity of the swarfs. As a result of
normalization, the C graphites of the simple sample were removed entirely. Allotriomorphic ferrite
was formed in the composite sample at the interface, and fine A-type graphites were distributed in
fine pearlite matrix. The addition of swarf increased the hardness from 132 to 153 HB due to the
creation of local saturated solid solution, compositing, and normalizing due to the mentioned
microstructural changes the hardness of both samples increased to 148 and 180HB. Swarf acted as a
barrier against crack growth causing the formation of soft phases and finer pearlite and graphite. The
sample’s impact energy increased from 3 to 3.5J. With normalizing, the fracture energy of the simple
sample increased to 4.12J while the composite sample to 6.1J.

S ) G ol 1] sskp g oo —
G5 ol s Jdo 4 & A e 3T Oler (St s DI IS 51 e IV 3504 b c0dr 035,41
C;li«é)bwl;og;{f'\gﬂu"f)ytiéf@)dw u-ﬁ:;‘l) Slge cp o8, s S S Ol
Yo

¥ ooylad N FoY sl odlge wdig 45 (9 sladnT B



Ol 9 yuxiy

w9 b3 legey 2 00,5 Wloyi 9 INTL8 5LIT 13 gms (555 comible a5 (409380 i

5 bl S aasin 5 5Py de sbie 4 Calide
I - - .

oo ool 8 81t g 550 s ST (Gl

4 pase AT 03531 457 ol OT sdias0lis 288 Slidons

Lo suatn (SO0 ol (ol 31 o 5557 281 5 0y
s e 53 5 VF] TGl [VFSVY] 550 r&d.wl
S5 53 gmn sttty ) oslizal on & & 55 Olge
s3h Jo Ol 930328 Hib 4 e ST i S Ol
JAYL{QVL&JJMQ;}»J:b«{EQDCJJLg‘mﬁgL.:é\Jf
BENNT-L TN e Jf‘ D gh o J.:QLJ éﬁ,&”ﬁ E\PES]
Ll IOl S 5 ST s 055 o 0
LT el 55 4B g 5 88 O s 5 1B L

[Vo-1¥]
S slse S S a2 S Sl e S S
Sy Al o el sbml oS zie b Sl s
3By ) om ot Db Bl Sy
ChBL (a5 byl oS the Juab 4l )3 ediS' 58
ain) gy oIS 55 (6 iy 2S5 S (SWps 5
35i5 STy SV NPT 5)ls oS e b 53 ol 35k 5
SO sl S5 p Bl tas & rhe Jusb
Jead 355 MAIV] dsl asls gl 36 S e sle
Ol a3 b e ()8 5 5 il y b JUasit oS 2o
4 padse g S o al 5 1 SO ol 1
adbaie )5 V)] Gl 0l Oy 85 4 anay 31 2 Jlasl s
S e VB ke 5 oS O S e fuab
S e b 55 S LT Sl ots 3518 Kos bl
o 58 o S 5SS S g T wl B s
oy b s> S 5 e el s ol

[Va] el
bl (o 68N S Sl eiph 106 o (6 S by AT b
SIS 5l 4 515 i anle 53 S AS e ol
3303 3 g Ol s S 5 5 o8 ol e 5

] b 2Rl ol B L s sk 4 e

Yoo lad NFo¥ 5ol olge wdige 3 p g cladyT 3

Ml 5 OT (g Sau, (ledB dle i
4 [0-Y] wlas T3 e snpse mbo s 5 b
Ygore 6 7S slaidr ¢S 3UT olie 3 S
9y o Sl s e w1y oYL SO ol
Sl Sl O Somis 5 pime sty (5345 Sla
hodr ©olslyy N 3 5 S ol
o3le & Tl shite 4 v sla3 035 L s puST
ol 435 5y g0 S e

5 P8l 35 635 15 255 S e [7] 0L 5 (2
oSzl 36 53 5 ata by (b e (o penlS (S
S gl oS by sl Ll b i
54y 3B 5 Sl pa b b ey 55nlS pl s S
B Ous M iS4 Oy ] OT (o o
OLs oS Oppm Sulgnn 5 ae) l ediST s 5B
JUsh b a8 Conl gme Ol cpl ol ey ) odiST oy 515
ol oS sl 4 35w Sl A e
S eslizl enlpliy 6355 oo Jaze S5 50 4 &S5 (S50l
a4 e (6 S B O Sl glain 5o (oY b glawd,
ToEhes 5 ted AV] ap e SO e i
oS o o5 5B Olge a4 (oY 8 glaatiy Sl eslaal b (4]
NS EUNSPWIIC CRNH PRV PRE o S Ry I
S w4 S @V (S hls & s (5
e I3 L oS 5p OT 5 (Sl 6T mls 5 e o
ol b RIB el (Ko i oSy B
635 S E o ol Kegir Pl e S
PSS G S 3 5 oV iy b edks Sl
V] el ou

SO ol mlnl gl b glhati, Sl eslizal
b oslle b 5 5,15 sp 255 5 S DGl
J*-;v-i}:'“}d-’yjé slai )y &S nhe fuad (ol o3l 1)l
DNVl asls o yaly (o sl SS55 ke SV

Gl iy 4 bodr 4 &S Sl G353 ) cpen

iz



OlSed g iy

w9 LSl iy 31 30,5 Wloyi g INTL8 5LIT 4 g (6 omiblo bl i (439381 il

IN718 5T 5 g (s K15 51 5L (sbaasl 5 o ol 53
Vo Dde Sl A plam 3 0 sl dw s 5 (65T e
5 ey oSl Sl Cds (gl akds
o) S el ppas NPT s s s
23 ekd (6,5 sl laadl 5 Lol sdd sl OLES WAkl
gfom3 & b 0l y 08 i S e 6 S
-4l g WJde 09y a5yl axal (gl . Lds ols 41 3 +/0 ¥
,;J»L;,)euumo&ﬁwj.uurfu
4 ol Oljae o 2aS 4 55 OT (6l Jas cpl ik 05
O5,m 0 MM Job & o 55 Jde w93 31555 5509 Jke
4 L, aaSoe LB 3 Jie ol I s b L 03
sisd b p b o) LINTIB SUT 5w slaail s Gy b !

L B s 6,8 15 esleT

31 om INTL8 5UT g slaazl 5 318 5 il s ses 1)) SIS

.&)Kw&\ﬁ

Gl 3 b odiy o ) gl anked (5 S asy o)l b
ish 1 Jds coslaly oaly odijls 53 6,5 bl
Olas () Cand Y S 55 s b amd e 5 adis
2385 35 (2) 5 () Cund MY S 55 il sl
maiin ) S e ankad Bl s seal s ol atle S o)lsp b
Oder ankad 51 555 1) Lo ol ol e3ls OLis skt 5 8
oS 5 oAs okl Jae 5o INTI8 asly (g muSTl>

D 3 oSy 585 36 Olgeay INTIB SUT s ol

Yy

sihe 5 Spliel (L dde o slge 03l L5 O [YY
SRy Gy ol 3 4 pama s Sy 5l 6,18
el 03 8 Clom 5 5 ) pdome Sl (Gokoes 4 55 ST
W Ol O gblse 5 @ Tl odiph 105 0 i
Sopm Ay sl b s pe codony Solakes
3 Sl g 2y Slabd W5 slasl )8 s Sl
3yl ol 4 am g L[V 5 VPl 43 8 15 55 0 Senio
Sl odiph 16 p b S abu s ha) oS 3505 S5 Olg e
LNl 15 sl Gl pslie b I gzin (6515 50
G5 5 ol glaail 5 a4 ol mw Gz ol )3
33,5 O3 eslizal 3590 Slupslie 36 Ol yea WIWT o
S Ol S (S 5 bl p 0T G
Sl Sse BIUT s g 55 gy SUT (57 5 015
Lyl YU slabes js s ol Laas Ll oS dian
2wl F s olaS GUT Lobe 51 WIUT ol [YY]
Lil,s s i LIS js Wiy s S dmaa Hls,y e,
b 20T 5LSUT 53 LS (655058550 55 5 s3lexel
23 b Gadisd ol Bl Bl Je EE G ealesl 5 S5,
ST s s (8 mble laadl 5 31 digy oslial bls L
bpo b oogl CaSE ot elg W)l ol
055G & Cul Jo 3 ol Sl el (g5l
Bl o Gt pl 9 el 0t W10 sty ol s S
plo 53 (2255 sl Sl g oslind sl g8 K
-0 o eslaal a7 Gl esls Ol Sladss ASL Calise
5 @3LSUT eeile ujsnels G b 51 G3UT 5 2V b sle
Sl ol ale) Lol Wyl 4 e golle OV o
5 eslizal gl aly Klg o Gaiss opl U [YF-YY]
5l sl T o5 jobie Slostinal 5 LSUT 5 s slaasl
2L GG20 (5 1S DU ol

&@."é’&j)jé'y—f

\'a)w5\?'\’}:{\145\}4&-\;@):@}56&&:\-}



Ol 9 yuxiy

w9 b3 legey 2 00,5 Wloyi 9 INTL8 5LIT 13 gms (555 comible a5 (409380 i

L Al 4235 10 Side 4 40 +0C gles s adised (6,5
5 ST G el Sl Slles Gladasnis
22 Sl bols sl [YV] di Cbsl ol
1y A5 plowit FBAL_1500 : o) 53T Juta (ST 0,58
SRy Dl (65 Cad Sl a5 S B e
3 S 3o A ey GBS Ay s
Dslowe b 55550 45503 ¢ 318 JIin o slagsjluosleT
S gei il gy (sl ) U F e 4 1Y Jt
S 5 SIS (G5 ge s Sl gl 3 JS s e
OM)° 5555 o 5Soms Sion 3l o god bl s 2 81 2]
Al oslatal

s 3 O sSs Son S5 Gla s g
(EDS) ¥ Sl 5, 3,85 4 jges FESEM) 7 Sl |8
oslizul ¢S (o) peax «le TESCAN: MIRA 2 Ju
S5 Universal oaws dowsay bdsel e oAb
B0 85 Ol b b Cow Jup eLis 55 INSTRON
ssbte pl gl s (5, 0316 ASTM EL0 50kl lla
i I8 0T 0l 5 a8 1 i g

BOXY XY+ MM bl 53 (ol god ¢ Ko i dawlons (1
o SS als b  p o8as b LS 09 20T
NP wor 05 9 Al Hgel gl s IS
ASTM |tk Gillae Lases (glos 53 4,6 ileiT .08 5
3T s Ol 5o 46 4w a o Kile 5 b plnil E23
OT 1 o 4,0 O30T Gt 53 (ilwesleT 3. i)l
S35 OT 16 sl wgas Jols asly o ol b o

55 ey S S

¥ ooylad N F oY Sl olge wdige 45 (0 g Sl T 3

odd 03,51 ) Jsd> 3 4 Olgea GG20 (g Sl

a8 b s sad Jde Sl asl 5 Job oIl oo
2 laals b s 6,86 oK Ol o gl e
brabr baasli ol Olle 35,5 o8 b spa 508 IB
o5l Dy 5 G el S e S 4 s
Sl o b ods o Sovts lawle IG5 baasl 5
0055 & 3 S S i (5 Sy, CO; 58 5 e
03T GG20 o hed Sl oslizul b ml L85 Sl
S i Jame ok 05 i 5L 4 e 5 08
G5 e b5 WYBC (5 Sty slos 3 5,8 o)l
5 s ol Obal s as LB syl olde 2/ Kg/sec
B e sbml pde 5wl v 6550k s e

6 7S 0 S INTL8 SUT 5o pbod 85 .(1) st

o SWT g 4l 5
Fe YA Ni 4l C ety
C ¥/1o Cr 1A Co AR
Si Y Mo ¥l B oleet
Mn -1Ye Fe YAIY Si AR
P o Ti \/-0 Mn AR
S v Al Q- Cu [+A

Cr, Cu ofe¥ Nb AR Ta o[+

S s b sl S sk sl e
iy Okl s Obl (g S e, slaeSan)
3o 4mle 51 BT B s )5 s (L aerle abansay
3 o) al sy 4035 5 oty Lila S Lo goi = slaw

L o g gos
b Lds (6,8 A0 4ids Y+ Sode 4 000°C (gles s lad ol

A g 2585 sl 0T 53 (S5 03,8 by Jgb s

YA



OlSed g iy

w9 b5l 1 0,5 Wloyi 9 INTL8 5LIT 4y gu (655 bl abl i (09381 i

LS s MY S Q) ced sl aslasT
U 35 C g SE ol A gy sl S
Glawe; Ol oo 5o " JSKE" (O Caand )3 13505 oclaline
23Re 35 o ged edalia 1)y B eS|l b s
ool s S5 5 e (6 S Gla0ur 53y oS

ol BOT anlials SO
S35 b amlin 3 C 5 A g5 GBS (S Gsad
03,55 @ Jo 4 g e cpl dilodd 5 Bl o3l
Shagar 6,8 il aadl 5 sy Sl slexdl ol
godsn ol Salgnn & 28T ity |y eolezsdl L
daadl 5 g s 4 550 o0 Sl DS i b el
Sl Ran SIS 55k bl s sladl 5 5 Sy b o
Lyt Ole )l S 5 s 8 ile K (3T ulie
Jold ol 5 s gldl G ol s 4 &
Job s oen s oo RalS 1) 358 o 2 ool
b Bl ) 53 Sy Olie 5 odd S I S
Loy Sl e 358y b DS ST 5 OB S 5 )
Oble Fom b okl cpl 5o Sy 5 ol (olenil S
el O 53 JS5 3585 s w0 Sl O iy B35 e
Koy (69,5 4 aibte & " USE" (5) G s
Sl ) peile (laadl 5 Oles adbaie cpl 555 o0 odaline
UL e Sl bl 5 548 5 0bd Kas I w &S
W) e S 358 ey cpl S s edal s (5 S 4k
ol osb o Jame (655) abraen Sl 4 (aily sl
S35 b bG5S S P oS (Al o alraen S48
wlsl Ll 5 o 58550 03 i O3y JolS IMwil b

AL 4l

Y4

90 mm 150 mm

= Rl [}

70 mm

.lN7I8 asl

v GG20 e

15 ¢cm

°J‘JC}1’(%"&ij};‘ls@sdjf‘&.’”.JUbC)b(J‘-(Y)Jg‘:‘
25528 aalad (7 ok (65108 o jhn 0 ph 16 o Je L

(3B 5 oile g 0 (slaadl 3 odiasolits 3,5 (gla i) o (g S aus

o g @l oY

GIGT 31 L Sidezle Oldos §1-T-)

e ) Odr alas (ST 05 (V) Jsap @ a5 L
Sl Lo s F/F islasT 5550 O dslaa o S [YA] 557

CE = %C + 0.33%Si + 0.33%P ()

s s (OM) )8 “'.f}g’“'j‘)g‘:‘ psbas 'Y JQJL" 93
4,5.@\axostsowalj|@,yqf,=>u
C g5 sl S ol g auSs Ol & £l Os o3l
03 ki ol Ol glewd (S5 das e QL 1 A
Hs oS ol 53 e S SIS 5 ) Jsu
S S Ol D3y SIS gl ol S

\'G)La.fds\f'f}ﬂ\ieb\}cwm):a};’s\h-&;{-\-}






g kil y 0,5 Aoy g INTL8 5LIT 1y 9ms (6,15 il a5 (0939 il

T SN A A 2 2SN
&l g » AN = > o N '{- a3l

ey

G‘)‘-\:uJJAQ}M(:}€|)|J.5Jfb)u(cc€‘)‘¢ue:lmM}w(uL€|)|ynbL~4)}u(J‘OM J.le.aJ(Y')JQ

35 eSS Cules 5 Jsb ses SBlsp Ol5 o ol
OB el Bl S Gl Dldas plasil 5 415 ) sa
Ly ol bl 53 05,8 Al b awlis 5o adlg gl
©I5 5 Il Gy OIS Ll 03 gy il ST eas BalS
Jade 53 ASTM A 247 — 19 5kl ulul , laeosl S
4 adl g 03553 L GG20 Ou é\, 33 Sl ol &1 (Y
O S 4 Y oS Sl 5 e s aslraan el sl Lo

3y s Hlslagy 5 WS Sl Y Jad s
W god ok awslie j1 LS o .l ol &1y puy
sl 5 b il el S das e Ol Jede Sl
n el A e e 035 Al S ol Sles
Ol B S 55 S &S b0l s 2 slaaY
3}&6|ﬁw}(&3:@|uﬂ&\}\&:4.35\.65\
laaaniobadaly 53 056 cpl ol &I 5 eV S5

S SOl owl Golo 5 eSS S5 g

G o 5 odd (¢ 8 a5 (sladi e sl lu gy oS 5 (LT SleMbl (V) Jad

Gillao Cudl 5 03105
Lgas £g9 Sl g LY Aol CuWlF cubre Wl 5 b Sl 5 2398
ASTM A 247-19
oolw Y. nm 0¢+ nm £Y¢ um e um gos” GYYe pm VIl A, CClass 2
Aoy odlw Y+ nm £1e nm ¥YY um e um gos” GYYe pm VIIA, CClass 2
5 YYe nm ¥4+ nm A+ pm Asum gos” G ¢+ pm VIl AClass 5
o S 1+ nm Y. nm o pm Asum gos” G ¢+ pm VIl AClass 5

Y4

¥ ooylad ¥ Sl ol se pikign 45 g Slaun T






OlSed g iy

w9 LSl iy 31 30,5 Wloyi g INTL8 5LIT 4 g (6 omiblo bl i (439381 il

A SIS e badl pam 53 (HE Sl sl s
33 Sl iy C SIS e o3l (gladiged 53 5 jries
3 RA S S (S OB g 4 S e b il
g lp b 2l & Ll Hsdm b G e
LS Ol okip ae el 5 S Sglize 585 4
35 LSl s s 5 4 e IS sl
4 adl 5 b o aiie 6035 )0 Ly b S ) sl S

el O s IS 3545 L
SIS 4 oy 4315 Jay 3l o plowl ot LT 5
5 AR Jl s ) S s JSG Ol e &S Sl yadeiie
S pha b dibate 55 .l (051 Jl s 8T Ol
OT slamil Jsb 53 0T s o g & S5 VL alie
J;\AQTJIL;@LAQI;VSQMQ@,SM.@IM
L 1y Sy b 5L slasl o 53 5 Lgd e Jo olde
S 403 51 35 T slamil G 5 4 e 5 L LSl
Ly ) Sl e oS e Juad OS5 S e 300 4l S
e 1L Jl (gl p 5 e fuab g5 opl S 25T 0
Sl Gl Bl s el el oSy 4
)a.Ml{l)lf@A?Qlakjsjﬂwaﬁjég&ﬂflf
W3l b5 sl Olej 5 6,5 Tay sles ST sy ol
CuipalS A3 el Lld By (B 0y s5lUT
QIS 4B 50 Jﬁ.z 23 355 o0 pla] S8 09y sl
35 el okl 03l QLIS addl 5 Sy sloes adkes 3 (g 2ie
5 @ dtes Ol SUT ol 1S CU 5 Si e
33 3 oS leds wig ) g3 Sen SIS Oy g0
PP TEp TR B RUNR AN e
o230 § 9 g0 (pl Ll 4315 Doyslame 5o NI oS,
Solenn 53 Gk (S5le e 5 4815 O )sle & Ni 34

Sl a5

Y4

350 95 45 FESEM i slar () Ced "f‘_}gﬁ«" 33
Jod 5 25 0 S 5 b 05 S S5 g s
S okt ) st T ol jon 4 i 5 15 6 &S re
Sl Jlasl dibate cpl s T 5 SO ate 5> Sl ks
sl &K sl adein S 5 sbolen l o 031> OLES
S5 e 5 oSy g oy (Sl sty 5 e b
"f S FESEM  slas 5o &S sboles .l o
éf,z:m J.a adbie j3 Sl ol ealy QLA (L) s
Sol b osshe ealin LaodlE e LT
45k o Sl S dmes So S 60T LSl E
IN718  (slaasl; & oK ol YL lo LSS5
Rl Shgher (Ligd 093 (a8l Oy por b s g3
IS 55 G003 il agr S IB (slmo s 3l el
2wl IS (S50 DIk 5 5,8
Ol cbdS J1 o8 Culs dal s aalsl Sl b (6,108 31
S5 2 el 435 e 5l s e 1 Olde 5L S
G oltlugy OISE pl edes LBl @BIL sty
Wil Dpslre 5o adbele JB g5 NG PP Iy
O3 b oedis od adl s Ol bl s 10 .l od oLl
35 s odalie S slite st lu okd sl

S o p 8 al Vo 0T b £ (L
om Dopon Skle 53 S (lagil 5 350 sl csl 5
iley (B el

s b () A Sl mS WS il s (O
iy JSHELD g5 slacil £

s JSEB g5 GBS 5 usl oS b 5 (2
S C A gy el S 5 ail oole il 55 G
Sl S sl sl 55 aiaie mw slel s 4 L pd
Eaisn a5 338 oo Jame sl ag Ogel gy 4 sl

S Sl S cpen 4 PIF] 555 e S as, sl

¥ ooyled N Fo Y Sub o3lge wdige 45 (g sl T 3



g kil y 0,5 Aoy g INTL8 5LIT 1y 9ms (6,15 il a5 (0939 il

STM MV 1500 WV

Coundt per second (cps)

AMBUAT TESCAN SEM MV 15 00 WV WO 2990 mm

Owt. S 200 pm ¥ SEM MAG 100 = Det BSE 200 pm 4

Datecrviy) 072822 ROST Ml View Seid 297w Determisy): 072622 mrn
QD00 g
4500 INTIS 2y 35 e Jad
1000 e b
3500
1000
2500
2000
1500

— N
1000
00 ——tc (=)
0
0 20 w 60 80 100 120 140 160 150
Distance (um)

(Ll 1S e fub adlate ol g o b ook ples) ot IUT ol o 4y (228 50 05 2S00 5 0 5 0 2SUN (65 1 e 330 55 55 FESEM 5l () IS

Y

e o T 5 o8 e oo 51 sy 05 S0 Sy S sl

¥ ooylad ¥ Sl ol se pikign 45 g Slaun T



w9 b3 legey 2 00,5 Wloyi 9 INTL8 5LIT 13 gms (555 comible a5 (409380 i

e ey 5o V] Sl glanle LB L alia s Iga
Wl a5y BB eS8 (S e e

TR IR P S P P K G CT P E R
o b obalie Osen T Cup K ol
JSa gmaT badls e 505 Ypeme ysns S alT
@V glaasly I By (oS, Cli:.a BERY-Ip
33 355500 YU anzaT glos b adkaie OT (gles 358 o3lizl
L;"..:.::...MT saals j 0 g9y shemeil 51 S0 Ol 5w (:‘.i..a
6l OF slizel 45 5 S oo G381 C2ps0 s 5 T 2 5
s g 5 &S Sl Jl s cpl S e Al 4ls
2,8 o Do S 4 ST dps izl gladls
Sl S ol Glg sl (bl Gl
o 3 [YAN] ol ladilaig s Sy 5 il e )
osbe opl Hlslugy ANTI8 SUT g adl s 5l eslizul
53 AT 3580 1 ol o T SIS a5 0yl 10
oy Comal 1SS Loy oS mie fad aibie
505 1S5 0T oy gloes 53 o509 5 T Sy b claadl
e ez Hlstle o) S MY K" 3 LS e s

S 4873 gai Ol bl b .l jesein INTL8 (gladil 5

Yoo lad NFo¥ 5ol olge wdige 3 p g cladyT 3

Olis S 0 5 o3l sbwiges OM las M7 K" s
5 C sl § 0l osle 4sas 53 ol okd 030
S Olg oy LSS 5 cl wil J2alS 035 dbe
By s B g g (oS p3lie ol er 4 A p g O po
S AL edladl 2 oy o 3L 0a S Al Jb o
PSS Dozt B 55,8 0 Dy po 55 55k slead
q,ﬁ@,ﬁ,uu&;anJ;&deuvs\&ﬁguT
A pl el il Al LT e b )
Ol 1 Sl ol el o GRal Bl 35 bl 5 0l
S o w0 55 Ll L3 03 sdalie ((O) s " S s
oI 20T iy S8 S o3l wged b dmlie )
oals Olas Mg " () Cad 53 S 5 b0ler (S
e 5 2l el § Culies ayls 34y Sl ol
e W ol s el @il B 2318 slee S

s A g el S
S &S e e Sl ((5) Cad M7 ST s
Sla sy psad ol 53 Sl odd enls OLiS (OAS Al
ol b sl sl b slacd )y sl

23 0s 3 5V S (6 Sy S ey 30 b i

Yy



OlSed g iy

g kil y 0,5 Aoy g INTL8 5LIT 1y 9ms (6,15 il a5 (0939 il

Sl Dlhes S 0 4 50 FESEM s 'V S 55
5 im Ol g pl 03 Sl 0dd 0303 LIS codd
Gt 53 BB E 5 pe odalie |y odis gd glaadl
&S pia Jad 53 dzea B s A g g oo I (bl 4isad
VO 5 Zop g 5 03T 0 8358 Jdo 4 aej b el
e 5o LSS Gl st S5 B g slasdl
AT 035 Aoy o 53 ledds LSKis oy gn g 5 JT o b
B S B e O P R
5 SIS L 5a 3 05 355 5y 5 1S

Aas o Ol adkaie 0T 55 B
Slles 153 Cdl 8 (655850 cadl 3 lls sladgos 5>
2 Xl s Sl 03 Sk ool sl U Gl
Wl S 35 s Slaiges )3 SIS (530
ol oIS 5 5bar € g sl S S e sladisai s
Shl 1y s (B A g 5o losee LS 5 iy e
Gl £ 55 oS he Juad Gble 51 S s Lile s

J}.&‘sﬁ oalin B Cy

}BMJ:AMA\JL&]' J,&M}NFESEM jfda (V)Jg.w

LediS g3 adl S
9 oslw le.bﬁj»; DL Ls’::r.w CJ‘J::,(.' )‘D}aj ‘"/\ ‘}i.fb" DL

@L‘S.@‘o.&ﬁ: e:\bumuu\.&ﬂuj)\.\.w)ysjf

Y

Jsloes b &S Sl oo ol l gladils Ous Ol (.5

.xlewaldg;l@@mTéu,uu,,&f,m

(Dt v ok B
& ;\\g/q‘:‘ S
IS T (Y
;‘/ ﬂ\;\;},)"%;‘»&
"'&%\ i« J(‘)/"

s

S : A T 2N
5 8 05l & 5ad (Lol touks o 3dle i slas 503 OM 5l L(8) S

G030 5 Zl 51 Jd oS e 450 (7 gl Sl dm 03l &5 505 (2 o7

¥ ooylad ¥ Sl ol se pikign 45 g Slaun T



Ol 9 yuxiy

w9 LBl 1 00,5 Wloy 9 INTL8 5LIT 4y gu (6,515 ol sl i (09381 il

b os O 5 (e Sl 550 (s SR 300 45 52
G55 op B AL basel 0gys 4dl5 S Pl
BB el odd 03ls Ol M IS s ek e S
Sl ol Eel adl S gl &S Sl OT sdiasolis
Dl O 4 YD Sl esle & gad a0 (6551 350 oo 4
o bl oy 0 I i ol gl 4 opl b e
Ll s IG5 (58 (3 i adl 5 ST 00
33,05 1y a0 3 U g5 ol oUlg 36 ol sd
S 3l 2sb e Sl G55 IRl 4 e (s ol 4
SENESJ-S REN TS RUCENI NSRRI [ P O
3 JSG e 58 51T ailate OT el p b i B
bkl a8 | s o il 1) Caols ol adlate 0T

LY 05 byl 5 65 50 o Sl IS
b g8 pd aBl L og am gl bl ST db
355 9 S on e |y a5 (551 Il 5o 0l slowl S i
o) S AS o D 1y S8l ol oS 5 asl
plsil 2)ls (g 55 1, CaSs G55 Sl s g5
Cel A" il s S Al ol Slles
sl 0 dd S e g o3l digad 93 8 4,8 655 SR
Lo )3 YO 5 9d> 3 o3l 4 4 2 (5551 (Sl Dlles
Gl i Gde 0T s oS Cab alpl FAY) G
any Slacdy 04s G b 5 C s slacdl 8o oile L
Al 1 S e wiged 5o bl .l )l = Sllas Jsb s
8L GBI L pa ey Bl S U e 05 S
SRIB el iy e ps ediobml ysep ST s

I\ RETCR P

¥ ooylad N F oY Sl olge wdige 45 (0 g Sl T 3

U Cad S o Sladiged 55 Sl 0l e sladisal 3
Sl azls 201530 dp jd Yo 5 gd j3 e 03l (Sl 4ol
laadl 5 05558 b .Conl ooy 153 HB 4 132 HB I 5
5 @slUT ol Ol IS Sl g3 s S3487 ) bolen
o il Lol Jlows sl 5 b I id oSl
S8 dsb 5s ol 5 SO Sl ol s cwl bl 51 S
S s pen 5 143 S5 o S il Oy pon
K 1y i (e 2la3T e 53 Sy o
basly Kos S 3 b o Jtol ) e 10 S
CS o s S o o mle O EB 55 5 el sd
B el el 1y (i (B 3 gl
5 Gl 3 (e e S e il (FsE
Voosgde 5 e odd dle  wged 53 S e Iy RS
180 ) o 45 YO 594> 45 5 oslw Sl 5 (146 HB) o s
4 S e dged o Sl 4Bl il 31 S e Sl 55 (HB
Gl (e Sl 53 yse g 5T o s o
GRIB s g edd G b sl sl bl g i
ol § Sl Ks O b 5l acusls wal s 5b s
Pl 53w B A ¢ eSS 655 5C g

S (o Jama |y (e

OLd e 5l ey S
O dlla 5 3l dag o5l

S

B g0i

o3l
| | ‘
0 50 100 150 200

(2 5) (oo

G ga5 53 slme Bl il 5 e Sl ks (glabs 15 505 . (A) S
.O&dbﬁj\u\&:}&@f}&‘j()}v\{

Y



OlSed g iy

w9 LSl iy 31 30,5 Wloyi g INTL8 5LIT 4 g (6 omiblo bl i (439381 il

Ol o OT gl o 5 Gt pl 51 Jool ol gy 2 U

145”5 403 Ol g

4 Ode bl gy Ol 4 INT18 (gladil 5 Oag33l L )
iy s 5355 s b cbadlf cabls Can
Jras ailate )3 el s s IS sy s 4 S
N ERP L RPN E P RO S
Baher S b Al S ol (Sl bl sl

Gy om 3l el 0o S Al Gol Slles bl LY
OT Glra 5 25800 ae) 55 C g3 sl S
ds a5 osd JSE b A g il
«AB 053 slemil 4 o FYL O 5 Co e
dljoshe b Oy a fus we) i
2 Bosen AT Sy skl o S e disei 035
Al 258 e oS 5 5B T sl O sl
53 SBCBE ygles 53 5 ae) 3 oS, 3

g o i 5 b sl e ol

Sl Cup e ana) b asl 5 oS he fuab agbte 5

sl e 5 0T Jﬁg S syl sy Ji.j
T P P R N i I PRPRRC N Y
55 oot 5 AT 5338 oa diaie OT 5,5 laasl

S o 355 a-b OT 4 YL a

Loy ol 1 E 5 gole b oS i fuab Gble ¥

AT o555 40T 5568 5B & sl S

San S 5l g3 bl bew basl S Gsspl LD

153 U (il o5l L 5 b g0 ol J ghoes sl
P03 e 038 Al plil Ll o 513 HB
o3l 4igad 53 b oo I3l S e g sl Sl g
Sl F 5 ekladl 5 Ol s 4 Il
4 e GRIF Gl 3OS e e 03 55 C s
Od b oS mie fuab ailie s> i 358 bl

YRS SUNIPITIC  g

Yo

Odd dlla 5 5l day OS50

O Ao 5 51t o5l

S

b diges

o3l

0 2 4 6 8
(J95) ks (53 51

S e 5 ool Gladgos 53 sl Ul sl 5 40 (6551 Ol s () K
03,5 Al 5l 5 J8

G b glacd y ols Sl (K jir 8 6 K0 4S5 Ll
R g N FUNSEIC TP e AU [ g
e by 5 S5 il sl Joue Vane 55 5 S
Sabie Sadr 5 ool palS Cel &l 0T
B g5 s otle julm o B A5 ool S S
SHIP Lol S e fab gble S S s b
S5 etislml G b el E ol san Ko jin
sl fromen dins o IE (oS (6 STl O 45
A5 sl 5 Ko Sl e 5 e 2315 05

Py
IS etle s 5 51 eslizal &7 sl O3S G o il
6 058 Wl g okisd 15 p iy 55 LT pm
5SS ol Bl @l O, s cwbe S
ST o8 Sl Gladdr iy 4 » 055 2,08
GLSUT (2 5 G5l S50l OIS on sy cnl b o
Sl oI5 K 53 5 oS DUl b 1) B 0555 (adse
Llg o G ol il sl oS sl tany
5l 63, 5 e Do 3Ky ol ST
o033 3 5 &S slml Laddsr s Sase, 5 Jpo

Al (6,8 s s sl 3T 5 Ol 5l slaasl 5
S 5 Aol ¢

\'a)ws\f'v’}ﬂ\icb\}aww;:"ﬂy’g\h&:\-)ﬁ



Ol 9 yuxiy

w9 b3 legey 2 00,5 Wloyi 9 INTL8 5LIT 13 gms (555 comible a5 (409380 i

[7]1 B. Kurt, N. Orhan & A. Hasgalik, "Effect of high
heating and cooling rate on interface of diffusion
bonded gray cast iron to medium carbon
steel", Materials & design, vol. 28, no. 7, pp. 2229-
2233, 2007.

[8] A. Akdemir, H. Arikan & R. Kus, "Investigation
of microstructure and mechanical properties of steel
fibre—cast iron composites", Materials science and
technology, Vol. 21, no.9, pp. 1099-1102, 2005.

[9] M. Simsir, "Fracture behavior and microstructure
of steel fiber reinforced cast iron", Journal of
materials science, vol. 42, pp. 6701-6707, 2007.

[10] M. Kazemi, A. R. Kiani-Rashid, A. Nourian &
A. Babakhani, "Investigation of microstructural and
mechanical properties of austempered steel bar-
reinforced ductile cast iron composite™, Materials &
Design, vol. 53, pp. 1047-1051, 2014.

[11] J. H. Zhao, W. Q. Zhao, Q. U. Shen & Y. Q.
Zhang, "Microstructures and mechanical properties of
AZ91D/0Cr19Ni9 bimetal composite prepared by
liquid-solid compound casting", Transactions of
Nonferrous Metals Society of China, vol. 29, no. 1,
pp. 51-58, 2019.

[12] A. Shayesteh-Zeraati, H. Naser-Zoshki & A. R.
Kiani-Rashid, "Microstructural and mechanical
properties (hardness) investigations of Al-alloyed
ductile cast iron", Journal of Alloys and
Compounds, vol. 500, no. 1, pp. 129-133, 2010.

[13] S. M. Mostafavi Kashani & S. M. A. Boutorabi,
"As-cast acicular ductile aluminum cast iron", Journal
of Iron and Steel Research International, vol. 16, no.6,
pp. 23-28, 2009.

[14] M. M. Hejazi, M. Divandari & E. Taghaddos,
"Effect of copper insert on the microstructure of gray
iron produced via lost foam casting”, Materials &
Design, vol. 30, no. 4, pp. 1085-1092, 20009.

[15] A. R. Kiani-Rashid, "Influence of austenitising
conditions and aluminium content on microstructure
and properties of ductile irons". Journal of Alloys and
Compounds, vol. 470, no. 1-2, pp. 323-327, 20009.

[16] S. S. Saleem & M. F. Wani, "Effect of load on
the behaviour of tribofilms formed at the interface of
austenitic  steel and ductile iron-a Raman
spectroscopic study", Advances in Materials and
Processing Technologies, vol. 8, no.2, pp. 1583-1597,
2022.

¥ ooylad N F oY Sl olge wdige 45 (0 g Sl T 3

Ot 4,8 5551 035 Wlg 5 IS aals plesl F
213 GRIBPNI G 1 S g e SUT oS (6 28
IR sns AT o b S8 s 4 GRIH)
o) 5 BEBIE DS b o 5l O
oS Ly o8 4y aie Sl AT g 4 pa JES e

.:}.3

LSRR o)
SBT Cabeinr o eSS pha die OB a5

plowil cadsl 3lsn cal il 5> S 2Rb QIO okigo
S 1,8 0Ll S edlie gl 3,65 5 e,

&l -0
[1] O. Oloyede, T. D. Bigg, R. F. Cochrane & A. M.
Mullis, "Microstructure evolution and mechanical
properties of drop-tube processed"”, rapidly solidified
grey cast iron, vol. 654, pp. 143-150, 2016.

[2] F. E. Mariani, G. C. Régo, P. G. Bonella, A. L.
Neto, G. E. Totten & L. C. Casteletti, "Wear
Resistance of Niobium Carbide Layers Produced on
Gray Cast lIron by Thermoreactive Treatments",
Journal of Materials Engineering and Performance,
vol. 29, pp. 3516-3522, 2020.

[3] A. Stachowiak, A. N. Wieczorek, P. Nuckowski,
M. Staszuk & M. Kowalski, "Effect of spheroidal
ausferritic cast iron structure on tribocorrosion
resistance", Tribology International, vol. 173, pp.
107688, 2022.

[4] U. Tewary, D. Paul, H. K. Mehtani, S. Bhagavath,
A. Alankar, G. Mohapatra, S. S. Sahay, A. S. Panwar,
S. Karagadde & |. Samajdar, "The origin of graphite
morphology in cast iron", Acta Materialia, vol. 226,
pp. 117660, 2022.

[5] S. Nosir, T. Nodir, A. Kamol, K. Jamshidbek & T.
Nuritdin,  "Improvement of  Technology of
Liquefaction of Gray Cast Iron Alloy", Global
Scientific Review, vol. 6, pp. 19-28, 2022.

[6] A. Avci, N. Ilkaya, M. Simsir & A. Akdemir,
"Mechanical and microstructural properties of low-
carbon steel-plate-reinforced gray cast iron ", Journal
of materials processing technology, nol. 209, no. 3,
pp.1410-1416, 2009.

Ys



OlSed g iy

w9 LSl iy 31 30,5 Wloyi g INTL8 5LIT 4 g (6 omiblo bl i (439381 il

[26] R. Avand A. Ghaedri Hamidi & M. Pourabdoli,
"Feasibility of Production of an iron-base Metal
Matrix Composite by Infiltration of molten Gray Cast
Iron into a 304 Stainless Steel Porous Skeleton",
Journal of Science and Technology of Composites,
vol. 8, no. 3, pp. 1653-1658, 2022. [In Persian]

[27] A. Akdemir, R. Kus & M. Simgir, "Investigation
of the tensile properties of continuous steel wire-
reinforced gray cast iron composite”, Materials
Science and Engineering: A, vol. 528, no. 10-11, pp.
3897-3904, 2011.

[28] D. M. Stefanescu, "Analysis of the rationale and
accuracy of the use of carbon equivalent and thermal
analysis in the quality control of cast iron",
International Journal of Metalcasting, vol. 16, no. 3,
pp. 1057-1078, 2022.

[29] H. Sazgaran & A. R. Kayani Rashid, "Effect of
using continuous steel chips as reinforcement on the
microstructure and mechanical properties of
hypoeutectic gray cast iron", Journal of new
Materials, vol. 5, pp. 15-28, 2015. [In Persian]

[30] Z. Zuo, M. Haowei, M. Yarigarravesh, A. H.
Assari, M. Tayyebi, M. Tayebi & B. Hamawandi,
"Microstructure, Fractography, and Mechanical
Properties of Hardox 500 Steel TIG-Welded Joints by
Using Different Filler Weld Wires", Metals, vol. 15,
no. 22, pp. 8396, 2022.

[31] P. Xu, B. Bai, H. Fang, Z. Wang, J. Wang & Y.
Pan, "Development of grain boundary allotriomorphic
ferrite/granular  bainite duplex steel”, Journal of
University of Science and Technology Beijing
(English Edition), vol. 10, no. 2, pp. 39-44, 2003.

[32] Y. Shajari, M. Beigi & M. Porhonar, "The effect
of microstructural changes on the rupture behavior of
gas turbine damping bolt superalloy (Nimonic 90)
after long service time", Engineering Failure
Analysis, vol. 145, pp. 106993, 2023.

gl g —\
[1] Ahmet Avel
[2] Mehmet Simsir
[3] Mohammad Mehdi Hejazi
[4] Ahmet Akdemir
[5] Optical Microscopy
[6] Field Emission Scanning Electron Microscopy

vy

[17] N. Tiedje, R. Crepaz, T. Eggert & N. Bey,
"Emission of organic compounds from mould and
core hinders used for casting iron, aluminium and
bronze in sand moulds", Journal of Environmental
Science and Health Part A, vol. 45, no.14, pp. 1866-
1876, 2010.

[18] M. Arghiani, M. Azadbeh, M. Diwandari & M.
Zarghami, "Production of gray cast iron cored with
aluminum wire by LFC method and investigation of
intermetallic compounds created around the core”,
Advance Processes in Materials Engineering, vol. 4,
no. 2, pp. 27-35, 2010. [In Persian]

[19] M. Kazemi, A. R. Kiani-Rashid & A. Nourian,
"Impact toughness and microstructure of continuous
medium carbon steel bar-reinforced cast iron
composite”, Materials Science and Engineering:
A, vol. 559, pp. 135-138, 2013.

[20] J. Jezierski, M. Jureczko & R. Dojka, "The
Impact of process factors on creating defects, mainly
lustrous carbon, during the production of ductile iron
using the lost-foam casting (LFC)
method", Metals, vol. 10, no. 8, pp.1022, 2020.

[21] K. Qiu, B. Xiao, "Effect of Mechanical Vibration
on Microstructure and Mechanical Properties of Gray
Cast Iron in Lost Foam Casting"”, Mathematical
Problems in Engineering, vol. 2021, pp.1-8, 2021.

[22] Y. Shajari, S. H. Razavi, Z. S. Seyedraoufi & M.
Samiee, "The effect of time and temperature of
solutionizing heat treatment on y' characterization in a
Ni-base superalloy", Metallography, Microstructure,
and Analysis, vol. 10, no. 4, pp. 441-447, 2021.

[23] H. Sazgaran & A. R. Kayani Rashid,
"Investigation on Microstructure, Interface Region,
and Tensile Properties of AISI 1045 Continuous Steel
Chip Reinforced Ductile Iron Composites", Journal of
Metallurgical Engineering, vol. 20, no. 4, pp. 293-
303, 2018. [In Persian]

[24] S. O. Erturk, O. Cakir, L. C. Kumruoglu & A.
Ozel, "Fabricating of Steel/Cast Iron Composite by
Casting Route", Acta Physica Polonica A, vol. 125,
pp. 452-453, 2014.

[25] N. V. Stepanova, I. A. Bataev, Y. B. Kang, D. V.
Lazurenko, A. A. Bataev, A. Razumakov & A. M. J.
Junior, "Composites of copper and cast iron
fabricated via the liquid: In the vicinity of the limits
of strength in a non-deformed condition”, Materials
Characterization, vol. 130, pp. 260-269, 2017.

\'a)w5\?'\’}:{\{,45\}4&-\;@):&1}‘5&&:\-}



Ol 9 yuxiy 9 LSl iy 31 30,5 Wloyi g INTL8 5LIT 4 g (6 omible bl (439381 il

[7] Energy-dispersive X-ray spectroscopy

VATV . go o «Vr (aly 0)lad) VEY 50l — o g 0jled — gadoms Jlu 03l 50 (qiikige )3 p syl 3

Sgo g 30 gl ST 8

ma.iaumajlesi.ac.ir

25 36 il 0 Shas b 09,55 o0lo ¢lgcas oolissl (g1t o Ll (31,5 ST g LS IS g g0l s

763130 (o (e s

gy ol Ol LYl len wibly olRiils saleciin g (S 5eb 05, sl pole 0aSiiils -
physicphotonic@yahoo.com

oS Alio oleMb|

53 03zl (sl ot sladl 53 o lan (3,31 aiamits 5 5L 5 6y JSom YU 015 amils 2l s 4 plomnd s SN (a5 VECY/0/e) adl o

}gjlh»é)‘)j}é)jaup\}sJ.bl;‘):]:q&UJALg}ELgLAA:MSl.JJ\A:é;)\JE Pj}J}A&jj‘dui‘}é}éséhw vy
\FeY/- u..:).n.\.\
w):.n:):;g;“:éolj)l‘s:;j:ﬁla:L«jla:ml.x\a;)l}:)ﬂlﬁbé\ﬂ)l}Qujm@j:)}»gj;«@jli-ﬁ\:)ﬂms )

goshe 4Bl odd Lol 318 1S ol e 4 IS (ST sl ol (gl 5 gt S plie 53 O3l dam g LIS o5l auls
Sy lies Sl Ll o @ HUST 53 55 cal Sl eslial s (VU (6355 0329 b b (sl it Lz 53 5 015,51 oS! oty 55 sl
PR IR Rt A G RN g i TR RPN R PP (P B N U A Y. [ PP NG R P R - PP SR
b e erd g og) ) e3lizul L (NIC0204/NIO/RGO) (655 530 esle Jrass ool 53 wZadls dal s 0T (olesds S SIS Dlbo
WLST B1E 50,350 510 4 ) G b S350 s ki § )15 awglie 5550 S5l 3 Slas 5 51 RGO 55,831 b s

SEM ;FT-IR XRD _baasis sladgeiT sl 5L B 5105500l 56 cpl 53 O3 sl o310 0 2l s b glins

B35 Olis gbawaiein (a0 55T Sly5 b o3Il ki 8 415 aslimel 3550 (S5 5058550 5 (SIS i S ol el g o Ll 31,8 o
5GCD CV leis S 6o gl bistal s 4 5K 65958550 L NIC0204/NIO/RGO (555 31 esle o8

&l RGO 4 NiC0204/NIO 035331 & sls ol gl s plnil RGO 5 NiC0204/NIO/RGO 55831 55 (51 - EIS

St I les S by e s Shes ol el VAIG 0L 2 azils 53 Fo FIG G5l 0305 < b L G5l 0 Jle s Shee

.xfwr“Muuuﬂu;S\”w@PrﬂJwéuqu,MSmQJRGOpagJﬁ;

ST
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Electrode Material with High Supercapacitor Performance
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The use of environmentally friendly energy storage systems is known as the best solution to reduce the bad effect of
fossil fuels. Supercapacitors have received more attention than other energy storage devices (batteries and fuel cells)
due to their high power density, high cycling stability and optimal energy density. The use of inexpensive and
available electrode material is the key to the development of supercapacitors in industrial and commercial scales.
Using these two together can achieve a morphology with many electrochemically active sites, the combination of
oxide supercapacitors with carbon nanocompounds will have a great effect on its electrochemical properties In
addition to being cheap and readily available, nickel and cobalt oxides with reduced graphene oxide have a high
theoretical specific capacity. In this study electrode material nickel oxide graphene, cobalt oxide
(NiC0204/NiO/RGO) electrode was synthesized using Sonochemistry method. After synthesis, nanoparticles were
mixed with 1:5 ratio of nanoparticles and graphene oxide. The size range of nanoparticles in this nanocomposite is
from 30 to 60 nanometers Then, the characterization tests of XRD, FT-IR and SEM were used to determine the
crystallographic and morphological properties. Characterization analyses showed that the electrode material of
(NiC0204/NiO/RGO) was obtained with a hollow microbial morphology. Electrochemical tests of CV, GCD and
EIS showed that the (NiC0204/NiO/RGO) electrode had excellent supercapacitive performance with a specific
capacitance of 400 F/g at a current density of 1 A/g. This performance is related to the synergistic effect of nickel
cobalt oxides with RGO, which provide the porosity and active sites necessary to carry out the charge transfer

reaction.
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The aim of this study was to synthesis different polyaniline and orange peel composites in
aqueous and non-aqueous solvents in the presence of polyethylene glycol and
investigating of its performance in adsorption of lead. Adsorption experiments were
carried out using this composite in batch mode. The results showed that the polyaniline
and orange peel composite had a higher lead removal rate than the orange peel alone. The
best composite synthesized in water and ethanol solvents in the presence of 2 g / L of
polyethylene glycol with 82.12% removal efficiency. In all the synthesized composites,
the presence of polyethylene glycol was very effective at the synthesis stage and was able
to increase the removal efficiency. The results of BET analysis showed that the specific
surface area in the polyaniline and the orange peel composite synthesized in water and
ethanol in the presence of 2 g / L polyethylene glycol with 7.026 m? / g was above all. The
SEM images showed better and more uniform polyaniline coating on the orange peel in
this composite. For polyaniline and orange peel composite synthesized in water and
ethanol solvent in the presence of 2 g / L polyethylene glycol, optimum pH was occurred
at pH 6, the optimum contact time was occurred at 30 min and the adsorption process was
followed by Langmuir and Freundlich isotherms. The maximum adsorption value for this

adsorbent was 25.51 mg / g.
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Investigation of Impact Toughness and Mechanical Properties of the Plain Carbon Steel Weld Metal
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Article Information Abstract

Original Research Paper In the current research, ST37 Steel was Joined with E6010 and E6013 Electrodes by SMAW. After samples
preparation, the evolution of Microstructure was carried out by OM and SEM in addition the Impact,

Doi: Tensile, Bending and Microhardness tests were performed. The results shows that by decreasing time and
increasing Cooling Rate, the Microstructure of Weld Metal that Welded with E6013 Electrode from

Keywords: Widmannstatten and Fine Ferrite has changed to Acicular and Fine Coaxial ferrite with lower average Grain
size of Weld Metal using E6010 Electrode. Also, Welded sample with E60I0 Electrode shows smaller mean

Lead diameter and volume fraction of Inclusions (2.3%) compared to Weld Metal using E6013 Electrode (3.6%).

Additionally, Impact Energy of specimen E6010 After the Welding process was changed from 87 to 25.5J
with changing Temperature from 25 to -30°C meanwhile, Impact Energy of sample that welded with E6013
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Composite was changed from 61 to 17.5J. Also, Impact Energy of specimen E6010 After 562 days of the Welding

process was changed from 83 to 18.5] with changing Temperature from 25 to -30°C meanwhile, Impact

Polyaniline Energy of sample that Welded with E6013 was changed from 51 to 8J. The results of Tensile test shows that

both samples that Welded with E6010 and E6013 Electrodes have same Yield Strength and Ultimate Tensile

Oranae Peel Strength in Weld Zone. The result of Bending test shows that both samples have equal Ductility and

9 Flexibility. The results of Microhardness test shows that the average of Hardness for both samples is same

. and the quantity of Hardness are 148 and 150 HV for Welded sample with E6010 and E6013 Electrodes,
Adsorption. respectively.
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