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The Possibility of Using Linseed Extract as An Acidic

Corrosion Inhibitor For Carbon Steel

abstract

The effect of linseed plant extracts on the corrosion of carbon steel
in 0.5M sulfuric acid at different temperatures was studied.
Extractions were carried out using ethanol and water solution (50%
by volume). Two extracting methods were used; soaking and
ultrasound. The inhibition mechanism of the inhibitor that gave the
best efficiency was investigated via studying the adsorption and
corrosion processes by electrochemical methods (Taffel diagrams
and electrochemical resistance spectroscopy) and thermodynamic
calculations.

The results of the study showed no effect of the extraction method
on the inhibition behavior, where the inhibition efficiency as a
function of concentration showed two peaks at 50 ppm and 200
ppm in both methods. However, the inhibition efficiency of the
soaking method was significantly higher at 200 ppm (98%)
compared to 56% for the ultrasound method. The study of the
inhibition mechanism of this extract indicated the possibility of
forming an intermediate complex with the metal surface through
chemical adsorption. Inhibition activity increased with temperature
up to 45°C and then decreased at higher temperatures.

Keywords

Corrosion inhibitors, acidic corrosion, linseed extract, carbon steel,
electrochemical tests.

12




Jsas dhugy 2 Al el 2 jual) Ly 2023 ale 1 2l 45 alxal) Gl daadls Aaa

dasiall -1

o cdginall Slanally JSUell appuill el U 5050 o3 calaall JST gy
Lol b Aghall Jalgall ae iamall plandl 45Lally dblas Sl dle il
i) ST alge JiSaal (&) .. CIT HT i) Tapdll

& ol Lo ) die iy 8y Apobatl ilady dabide bl JSTI gy
5 5 clgin ol ale 150 (Moms oty Le sy Sl (e (g5l Z Y1 ) 4l
sl ZY) aan e (3-4)% Aoladyl Ll Jia Cua Al 4 ok

Apelual)l Joall 4 by

A e ha) Aasly 5 (S 4be anll (K U eagind (S Y Tpel JST iy
Glilay) Gob e JSE cdlels L clela) ety dsubid) dlealls
@ e Ao liall Glindaill (8 alies S alaial Jawgll ) dualiall 4500
Oo Axuly Acsene b Aediiuad) Ll aal e e G Ss)SH NVl Al
(oSl WGall sl A Glialsall o aisll ey Lo liall el )
oans O e sl e NVl (AN & 1L Dlhe datiiall dpalaid) 44K,
& vl JSE Aimpe iy adl V) JSTI 3G daslie 5 28 Al i)
dpmanl) bl 8 cgald OS5 (JSEI 13 308 s odag il JalugY) (amy
y) v ool dadaud) dalledly meall Cadaull Gillee 3 deddi)
Jia b - Oalls Jaiil) U Lastiis cAphall c¥aliad) & bl Al Caulaailly
Oalaall Glaad Adled SSY) dlaad) Aaphll JSTI it pladiiud aey ccY )l 038

LOSEN e

13



Sl W Gl aaal) JSU hdas GUSH L Galdtun aladiu) Al

Jia agaiaall ey Ayl GLGA) o Ailide plol aiealy Calas) 5 s
(g ally pansSVls Sl @by e RS Auilaiall e Adlall ClS)al)
Gilhia) o3 of @) e aéylly IS Glhie dpaed) mlaud) e il
lealatind o V) (ST Aoy (s 8 Allad dypmall ye s Ayl Al
Alayl des ) ol ) dalally dealiy Akl 26 s Dgaae oS
GUai oy el Wla (gl Aally oLyl o Lk e )
leali) o s s Jse Gl o Alad IS ladia slay) 0lSa) 8 <o
S e hadll Bl anly Kl Copad all Aaa ()6 cAann L G
Ohaidl o ephall s el Al Sgadl Jae Jadl (el padll cilhadidl
sacly cilhfie dady alaa¥l e LEG Al claliiedl s o)l
dgieh) Lokl PA e Lealil) 22l ALl i 3jisie e o Al g
Glilee ooy e Alladll sl GaeY) Abpeally lgilled salyyl ALG Lady

[17,13,8,7,2] - Leadlaind

sl G -2

JSED afie e Jsmnll 8 GUSI 53 (e 30l 20lSa) iy ) Gnl g,
S e(nall) Tafall Aot duuliall Jawgll Jag by cpadainy) dlee Lyl
bl Jlase Gaca Gy (JSE (e anall dglan Jucadl Lgad (38

14



Jsas dhugy 2 Al el 2 jual) Ly 2023 ale 1 2l 45 alxal) Gl daadls Aaa

rad) gihhy dsall -3

syl et

Adsall G5 zlsa¥ly cgalall aaill iyl GBI 5 Glalitus juaas -

e e Slie KB e Gl Smad) claliiudl 36 Al -0
.0.5M H,S0, Laus b ¢ 35 SH Wl

Jlae & JSBI Ly ddled Juzmdl (3iay A Galiiuall Ll 401 dulpy o
(ST 2 8laasS 5 5O Auhyally ¢ IaY) Ay A () Al

3l () Lafall cllyy chapiilly JSHI Aleal ASualinsesi Gilblua el —&

(25-45-70) °C s)all cilayy die Juadd|

sdariionall il 33y 1-3
.Gill AC 1395 ailsalsy Potentiostat sall chiia jlea @

.SPECTROLAB S OES analyser _lxay! cada Llat s o
On FT-IR-4100 ) jeal) a2l dal) Julaill a5 8 Jisa Slen o
ALl jasco A8l

PS-80A Upse piall ina dOKHZ2 5 Aiiga (358 z)5a¥l Sle plea @
(E199) s Bl 5 cond Sl

Gacaaal) dilladly clalaiidl jucaal dabidae 4 paa daalay Clsal o

15



Sl W Gl aaal) JSU hdas GUSH L Galdtun aladiu) Al

rlingd) b dadiiosal) gall 2-3

SUSH e raagiuadl lill e

caaadl 0y (alayll A (JaliY) (il aea 300D Al @

casnlisall S g2

ddaal) climl) judass 1-2-3

e E1 gl Jalal Dl 4l 4V e e Ayl 4uhll cus
Sl Apanall liall Jlaa¥) Gl Jilas jell L aen Bliias 3 2] sasgl)
1 Jsaad) G ol Slaes)

Sl ) liaa] el S T gand

C% Si% Mn % P % S% Cr % Mo %

0.42 | 0.2051 | 0.764 | 0.0371 | 0.0232 | 0.0318 (<0.0020

Ni % Al % Co % Cu % Nb % Ti % V %

0.0415 |<0.0005| 0.0133 | 0.0588 |<0.0021|<0.0005| 0.0055

W % Sn % As % r % Ca % Ce% Sb %

<0.0050| 0.0036 | 0.0313 [<0.0010{<0.0010{<0.0030| 0.011

Ta % B % N % Fe %

<0.0050(<0.0002 [<0.0010| 98.34
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Study The Effect of Some Textile
Parameters On the Final Appearance of
Woven Fabrics

Dr. Khaldon Yosouf, Dr. Wael Al.Salloum
Eng: Hala Ahmad Agha

Abstract
This paper has investigated the effect of different parameters on
the final appearance of a woven fabrics, these parameters include
the color of the weft (red, blue), weft count (16, 33) Tex, weft
density (10, 15, 20) pick/cm, and the weave pattern (plain, twill,
satin). The color values of the fabric samples were measured
using Spectro photo—meter, the results indicated that the color
values of the fabric are significantly affected by the count and
density of the weft yarns, this effect is greater if red weft yarns are

used.

Key words: color values, weave pattern, yarn count, yarn density,

final appearance of woven fabrics
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Studying the effect of using environmentally
friendly materials on the properties of fabrics
treated for flam retardation

Abstract

In this search, the properties of cooten fabrics treated using
eggshells were studied and compared with the properties of
chemically treated fabrics to produce flame retardant cotton fabrics
and included an addition to the flame retardant functional properties
.Such as water repellant, wrinkle resistance, and mechanical
properties such as tear resistance and hardness . In addition to the
reference sample A, the collection contains samples phosphorous
complexes B.Th group C contains samples were treated with the
eggshells using conventional techniques, and the group D was used
to apply eggshells to the samples, coating methods. The flame
retardant tests, abrasion and grain resistance and tear resistance
tests and hardness tests were performed in addition to functional
photometric tests, and the results were good for samples of fabrics
treated with eggshell, as the samples retained their flame
retardation properties. Flame retardant experiments proved that the
use of eggshells was effective compared to phosphorous
complexes, taking into account the properties of the cloth in terms
of texture. the results that were given by experiments using of
chemicals in addition to reducing the negative effects of using
phosphorous complexes and their expected damage to fabrics, in
addition to the economic problems associated with the provision of
chemicals compared to the use of eggshells available in the
surrounding environment, that is, recycling eggshells from waste to
flame retardant materials has many advantages on the
environmental and economic level .

Keyword : flame retardant, eggshe!ls , phosphorous complexes ,
,water repellent, abrasion and grain resistance, tear resistance,
hardness ,wrinkle resistance, photometric.
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Study to improve energy efficiency and
share of chemical energy in electric arc
furnace operating in Hasyaa

Industrial City

Abstract

Steel Melting furnaces in Syria depend largely on electrical
energy because of the old design, which was based on old design
considerations that are not commensurate with the prices of current
energy carriers. The proportion of electrical energy reached (84%),
while the remaining share was from the share of chemical energy
(carbon and oxygen). In other words, the electrical energy
consumption amounted to 634 kilowatt-hours per ton of steel
produced, which is a high value compared to the data of global
furnaces, which are given in the references. In contrast, we find that
the share of chemical energy is only 16%, while references indicate
an ideal percent (30-35%). Based on the foregoing, the possibility of
increasing the input of chemical energy to reduce electrical energy
consumption was studied. The chemical energy sources (carbon and
oxygen) are cheaper than electrical energy and have higher use
efficiency in the electric arc furnace. After conducting the necessary
calculations, it was found that the electrical energy consumption
could be reduced to 545 kWh/t Thus reducing the electric power
sharing ratio by 10.2%, improving the efficiency of the furnace by
1.1%, The results of the calculations were compared to apply the
proposed increase with the furnace of HADEED Company for
Metallurgical Industries (Damascus) which operates at an ideal
chemical energy proportion.

Keywords:
Electric arc furnace, energy efficiency, chemical energy,
carbon injection, scrap smelting.
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sl LSl sl 8 e Gandl s b Ll el Gali &
ol 13g) Al i alsall slaie) @ ks ¢ (aad) jeal slee) 485 0) (aes
Jslall (55 Cagusy Candl DA el Al cllwally cilghaall 28183 L ulS
LU lil) pses o Jsamnll 20l 13a i alge pe A uliie da i)
gy Jdil) Gllag pally Bl Al ¢ sl jeal Hlae) 45,5 A 58 5ially
salpl Gaadai) UL w2l A lae AN il DA Ll iy laay
Al A die Jasy @A) ((3ied) Apdaall Chleliall aan 4955 ()58 ae s il
el A8, ) (e Galan Y Caadd) il of e ashl) a2l 28U
DY) o3a ) Al Apaaal) Chlatiall
agdaall Jeetall by ) ALYl ¢ Gpall daaaill clivalsall (2) Jsaad) Co
Jslally areaill Sl e Al By5a paii cililall 038 ¢ Ulla @l a)f e
A3l (pe ol DLt W) gl g Jaadl Ll el wenl ASadl) Ayl
salias) Lol Jaadl ¢ (4882 72-70) S cpil 550 () <HAS ¢ ALy5S0)
53 ¢ enSlly cpa WSV @Dl ul Al A (e Al A8 e sl YY)
s pmiall ¢ lsel) Jadiy llg ¢ [6] 1300°C 5)ha dnpn die (all dadlel) cfilal)
dall el il aas Cileal 4-3 0S5 4l e aalill (any judn g3 ol
Al s (s Aadl) ey Cnaldl Qb (e e lsedl apuitys [8] Call il lee e
¢ Tasdpe 1y elsed) canly ¢ il ) Ui Lie Jam ) colaidl) SISyl

Y Al dga g ¢ Al Biha s Je (A Tag e (il i Hm R (e sed

o=l 3l aY) clatie 5o Sl — a8V e olgine iy — ok 4 4k

plai L ashy Al Aanl e 0l Jabs () damall (e elsell ity « (CO)

bne ) dealad) @llall GeSleall Gl Gy aolall alas Cag Jls 8y ¢ aalal)
103



o Jalad) (i S (sl (b B AibyasSl) ABUY) A jliia Aopand g ABUY) SIS (Cppanand 13
Lelial) sl Aiaa
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50+5 (t/ cycle) il daw
4.5 (m) pall ki
5 () ) 22y (AU seadl )5
3 850 [ Asadall Ll 2ae
48.6 (m3) ) ana
634 (KWh/t) 48l 48l eDlgin
1.9~2.1 (kg/t) —Lay) eDigiul
42 (t/h) dalay)
(Injection)15 (kg/t) 0s Sl Digia
21.8 (NmM3/t) sy Dlgin)
47.4 (kg/min) &5 Sl cis Jaza
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70 — 72 (min) )53 ()
58 (Min) ) ousil Jss o)
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Eg, + Egcr + Eng +zECH+E0TH (1)

= Eygr + Es + z Epos

o) i Wl (2) Jsoal) (et By, ASkendd) 460,80 6L Gl >
: Ly Al paal) AUy 4 58 iliyel

Eg, = 32800 X — 634 kWh/t (2)

60 X 50
0 = 2a) 138 atay BaAN Bae (pad 2 Y JW il pay b Egep >
0= sl 138 diay Gugyaall Gl 3 alall lll Jexiw ¥ Eyg >
: Y Eppy alas)) Al Gl 3

Los 3LasSl) ele i) (e 3aalil) 5l 4peS lla b cladl aa g
Al il La el Jylanll Lgias ¢« By auin 3 Uad 1) s
Jslaall o2 (e Lgie Ui (4) Jsaall ¢ (—AHDgg) il ke Ll
el oLl 5y aiall 3)hall 4aS (—AHDgg) e IS Jidi ¢ Jlaai ) dail
oo T (M il o aiall e 681 ) Al dplina Jag 8 & Je it
5 Capaiy el (@hall VL3 il phall S o Gllays ¢ sy
& W (mAHRyg) bl (@hall i) e il & —AHpgs
& Al Hha dajn Jagy b die A8lhaS COle i shal ok e (4)dsaal)
s Al 5ha Ao Led A6V Alsal asan ¢ il 038 Lgse ] ) Clal)
phall da,0 Gain I Je liall JleS) ana dyileall claiiall apys <y ¢ (A 298
0n ST U (—AHgg = —2000) el O e e ALY
DU sl GBlial Blee e lgle Jsmnll 2ty Al 3l 4eS ¢ KU
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13 4l malgll e 2o 25 i (COy) gl agyally (20 25) Ll cuansY) b
cAlle B dayn e ¢ sapd A of s Jeldll dilie e KU ausl J6 jale
abid) oda b Lled Ll 25y Sl Aaslll 5y)all 4 as] dallaal) dadll ()8
[1 1] '_AHS‘BS L)A dﬁi ujS:‘-'-“ _AHRES

[7] Nl seme & Ailasl Dl il (4)Jsaal

Si + 0, - Si0, —8.70 kWh/kgs; » —10.92 kWh/m30,
Mn + 0.50, - MnO —1.95 kWh/kgyn » —9.56 kWh/m30,
2Cr + 1.50, > Cr,05 —3.05 kWh/kgey » —9.44 kWh/m30,
S+ 0, - SO0, —2.75 kWh/kgs , —3.94 kWh/m30,

2 Fe + 1.50, > Fe,04 —2.03 kWh/kgg, » —6.74 kWh/m30,
Fe + 0.50, - Fe0 —1.32 kWh/kgp, » —6.58 kWh/m30,
C+ 0, - CO, —9.10 kWh/kg, , —4.88 kWh/m30,
C+ 050, > CO —2.55 kWh/kge » —2.73 kWh/m30,

CO + 0.50, - CO, —2.81 kWh/kge » —7.02 kWh/m30,

ALY Ssall b ¢ NVl Aelia chlleal ddial) Lag, al)

e Ll dilide 5y calags Lol — dale 3ac B — Al e e il Cilatia
Bl daps vie Bl seamall b il eS80 Sl Sy ¢ JBall Jars
A A ¢ chlal) dilaie (e wldl) (e GaansY) e IS daulsy 20 1650-1600
Ay seaall b as a2 3 U a8V ¢ Ly Ball dag i
dilaie Jay Ledie 1)l Lad 0580 con €Y1 po siial) U (35masn il
Msall By claya g ()5 ) eV 6 L dalla —AHDgq ad - delal
—AHpgs — 3882 Al Claa 2 L L 4 Jelall 4l clatially ALY
gsinal) . S (ghall ssinall Al e Gy Aalle dipha pladt by Ase
T $ha das die Sl (ghal) (gsinall g8 I Sl CSall KU (55l
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o Jalad) (i S (sl (b B AibyasSl) ABUY) A jliia Aopand g ABUY) SIS (Cppanand 13
Lelial) sl Aiaa

Gsinall Al axii S ¢ T shall dayo vie Ay wldl lalls 3 5 abial) (e
Gllaall ¢ Jiall Juw e o dahad) Ll i€l el laa 8 SN gl
and ohall il Jlan) o ol s 5L gdlall 2 3laY sadedl
338 AU ¢ (6) dsaadl ¢ A2l jualially ¢ (5) dsaadl ¢ Al LSl

[11] -Adsise ASY) bl Guldd o Vel delin cililead Epy

Z ECH = ECOK + ECH.MET + ECH.SL (3)

GouSY anasi Jgf ) Jash syl oo daalil) ABUal) Gilay Yol alew : Ecog
Wl 56K (6 5 5) Jslaal e
AHggs = 130(1900) - (I((J)(298) + 0-5182 (298)) (4)

0.01596 __kWh

=— =1,
RES ™ 0.012 33 kg

of C

kWh
=133x(15x09+3+2-1) =233 "

of Steel
e bl JS (%90 L 55l i) Aliaall (ys0S) dueS Jisi 150 Cum
e ghl S (s S5 %0.3) sl 8 e Sl (ggine Jidi: 3
e bl JS) cudlall Qb JSB A ()5Sl AgaS Jiai 1 2

SRl S (355 585 %0.10) e miiall b coglladd 50 585 it 1
[11] sl sl 8 ) a3l O 5l e 8,000 280 Lot

AHgps = 1802(298) - 120(298) ’ (1(0)2 (208) — 0) (5)
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AHgs = 0.1094 — 0.03073 = 0.07867 kWh/mole

kw

AHggs = (0.07867/0.016) X 1.43 = 7552 o Oxygen

m

CO ¢ ’a 1 Jal (e AHpgs il

kWh
AHpgs = (0.07867/0.028) x 1.25 = 35—

of CO

it €0y S CO 3usl A O (mjins ¢ pep = 1.25 kg/m® of &
ey 2885 10.1 Nm® /¢ 058 Jalls « %0.33
kWh

3.5 % 10.1m* = 35.5—

Ecox = 233 + 35.5 = 58.8 kWh/t sl dilaay) sl

of steel

sl (e Bpinall A8 Gl iag ¢ 05081 gavy sl Sty :E gy ypr
S (7) dsaad) gy ¢ dadl) b asall 23Sl e e alaie YL yaal)
waall 2 G Jagie G LDy Gagpaall (pll Gudll Gl e

Cadl) A aaal) 2uST 4aS 4ias ¢« %15.8

0.158 x 70 = 11.06 kg of Fe,05

2Fe + 20, = : Julby Fey0p ) ki aushy saadl & L)
(Fe,03)

AHpgs = 1129203(1800) - (2 * Il(f)e(298) + 1.5+ 182 (298)) (6)

kWh _ 0.16798
mole  0.056

AHggs = 1129203(1800) =0.16798

299 kWh
=299

of Fe
0.16798
0.016

109

kWh
)x 143 = 105

AHgpps = ( 3 of Oxygen



o Jalad) Al gl G gll) ¢y 8 8 Auilransl) ABUaL) AS jLia dpu g 48U BELES (ppaual Al 3o

disliall slua dlda

ALl LS jall and (5 )l all (s sisall aid (5) J gaall
[11] (1% x 102, kWh/mole)

Total enthalpies of some chemical compounds, 7 x 10%, kWh/mole

Chemical compounds

Co CO, Si0,  MnO, Cr03 FeO  Fe04 FeyO3 CaO
Mole, kg

T,K +°C 0028 0044 0060 0071 0152 0069 0232 0.160 0.056

298 25 3.073 10940 25318 10.715 31.710 7.392 31.056 22.838 17.656
400 127 2990 10.829 25.180 10.581 31.368 7.248 30.585 22.517 17.529
500 227 2908 10709 25.021 10.446 31.073 7.102 30.086 22.163 17.395
600 327 2.824 10581 24.846 10310 30.738 6.950 29.538 21.791 17.256
700 427 2739 10446 24,662 10.169 30396 6.795 28918 21.390 17.113
800 527 2,651 10306 24463 10.027 30.049 6.636 28.231 20955 16.969
900 627 2561 10.160 24.248 9.880 29.699 6.480 27.501 20.503 16.822
1000 727 2470 10.011 24057 9731 29346 6314 26927 20.030 16.675
1100 827 2377 9.859 23.864 9.577 28994 6.140 26343 19.621 16.526
1200 927 2282 9703 23.668 9.422 28.632 5978 25807 19.235 16.375
1300 1027 2.187 9545 23407 9.260 28271 5.809 25263 18.848 16.225
1400 1127 2090 9386 23.207 9.104 27906 5.638 24710 18455 16.073
1500 1227 1.993 9227 23.005 8941 27.538 5464 24151 18.058 15920
1600 1327 1.895 9.066 22802 8.780 27.165 5289 23.586 17.656 15.766
1700 1427 1.796  8.897 22,598  8.624 26.788 4.228 23.030 17.241 15.612
1800 1527 1696 8731 22392 8462 26406 4027 22466 16798 15457
1900 1627 1.596 8.565 22.185 8.300 26.020 3.814 18.085 16.367 15.301
2000 1727 1.495 8397 21.708  8.142 25627 3.622 17.521 15.931 15.144
2100 1827 1.394 8229 21476 6483 25229 3422 16962 15489 14.987
2200 1927 1293 8.060 21.244 6325 24.824 3227 16412 15.047 14.829
2300 2027 1.192  7.891 21.012  6.167 24412 3032 15849 14.604 14.670
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Al jaliall (s (5 ) all (6 siaall 4 (6) Jsaadl
[111 (12 x 102, kWh/mole)

Table 4.4 Total enthalpies of some individual elements, I x 107, kWh/mole

Individual elements
C 0, Si Mn Cr Fe N, Ar H;
Mole, kg

LK #°C 0012 0032 0028 0055 0052 0056 0028 0040 0,002
298 25 0.000 0000 0000 0000 0000 0000 0000 0000 0.000
400 127 0.030 0.084 0060 0080 0000 0074 0082 0059 0.082
500 227 0067 0169 0124 0161 0069 0.152 0164 0.117 0.163
600 327 0111 0257 0191 0247 0140 0237 0247 0.174 0.245
700 427 0.5 0348 0260 0337 0213 0329 0332 0232 0327
800 527 0212 0440 0330 0432 0289 0431 0418 0290 0409
900 627 0268 0535 0402 0532 0451 0545 0506 0348 0491
1000 727 0326 0631 0476 0697 0537 0680 0597 0406 0.575
1100 827 0388 0729 0555 0802 0628 0840 0.688 0463 0.659
1200 927 0451 0828 0626 0907 0725 0977 0781 0521 0.745
1300 1027 0515 0927 0702 1.014 0826 1.072 0876 0579 0.832
1400 1127 0581 1.028 0.780 1.190 0934 1170 0971 0.637 0920
1500 1227 0.648 1129 0.858 1371 1.047 1269 1068 0.694 1.009
1600 1327 0716 1231 0938 1907 1.167 1370 1.165 0.752 1.099
1700 1427 0784 1334 2414 2035 1293 1506 1263 0810 1191
1800 1527 0853 1437 2490 2158 1425 1621 1362 0868 1.283
1900 1627 0922 1541 2565 2291 1563 2166 1461 0926 1377
2000 1727 0991 1646 2641 2419 1708 2288 1561 0983 1472
2100 1827 1.061 1751 2717 2547 1.858 2412 1661 1041 1.568
2200 1927 1130 1857 2792 2675 2602 2536 1761 1099 1.664
2300 2027 1200 1964 2868 2803 2741 2661 1.862 1.157 1.762
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o Jalad) (i S (sl (b B AibyasSl) ABUY) A jliia Aopand g ABUY) SIS (Cppanand 13
Lelial) sl Aiaa

(3235 Aasie o) ugpaall (pll (B Caall e e Jla @38 G (7) sl

Ca0o MgO SiO, Fe203 Al,O; [Basicity
4032 | 866 | 1242 | 1424 | 725 | 245
4172 | 846 | 9.98 | 17.52 6.1 3.12

42 7.86 | 10.28 | 18.82 | 5.86 3.08

30.8 766 | 1214 | 1544 | 509 | 223
33.32 | 4.83 | 11.66 | 15.31 0.6 2.21
3192 | 524 | 1116 | 145 4.07 2
35.28 | 6.04 | 1232 | 15.23 | 6.37 | 2.21
3648 | 6.96 | 1142 | 1587 | 5.76 | 247
ShasSl Sl adaiaas %100 sy 33,30 Jlexio) & :Epp g, >
1.100 a5k 1daade) Alexived) 53,30 £ 15 Sl S5l v gieS U

(die 08 0 1 25 535 o

(s ol o) 33 Al el € il Jass i (8) Jsaal

Kg/mole

% C P % S % Si % Mn % Fe %

0.40-0.30 | 0.05 0.05 0.20 0.55 95
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(Si 4+ 0, = Si0,) osSiludl 5080 (e Byl A8l >
1223 (66 5) Jslaad) ) gsa )l

AHggs = 1501'02(1800) - (II(\)/In(298) + 182 (298)) (7)
kWh _ 0.2239 _ 80 kWh
mole  0.028 kg
8.0 X 2.33 = 18.64 kWh/t
gl (Mn 4+ 0, = Mn0y) usid) 3auSl oo 5yl 28l >
(6¢ 5) Jslasll N

AHggs = 11311102(1800) - (II(\)/In(298) + 182 (298)) (8)
0.083 kWh

AHggs = 0. =——=151
res = 0.083 kWh/mole 0.055 5 kg

1.51 X 6.4 kg = 9.7 kWh/t

of Mn

Jara) byl sl (e JSE (00 KU 28T (e 5y iiall 28U B gpy >
Slo 0soSl S pe laial) 1aa ol 135 [6] (0b [ &S 1.74 Jst)
sl il 590 st Blas ol /482 b
oo 8—diall ALyl A8l jlaie 120 kKWh/t Lual il
e it ¢ Al diyl Jleat ol Ailel) A8 a8 (Sarg ¢ o Le )
Sy ALl A8 (b ADle ekl 2 s ¢ AL an) ADe
OVl de o ciih Al an) Ll Lo ol @llgn ) s oSV
Nl e ol 1z Y dllgiad) sV aan a0 VS
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o Jalad) (i S (sl (b B AibyasSl) ABUY) A jliia Aopand g ABUY) SIS (Cppanand 13
Lelial) sl Aiaa

el maaty 6.8 ) 3.2 (e ilini g Alal) (81K o la e
[11] 5.2

kWh
z=0>5.2 3 of 0,

Ecy =5.2 x21.8=113 kWh/t

sinall dayla (335 Al Al s d8p)la o A0l i
Oty Aflaasl) AU il ¢ S oSV Al g bl S all (gl al)
Ngie S g afiall Gl Tase (R e aelly ¢ Lolas 4 like Lagaili

o) 8 (AdlaaY) 5y paiall ALK AL (0S5 ¢ G Lae Ladlaials
(gl

634 + 120 = 754 kWh/t

DAY g AU Mlan) Ao A3)lie 5 ¢ 48N e ayhall Jaf g
lual 43 _aa) 2Dle [7] Treppschuh .3 cus ¢ lgie slilly 5 AY)
A AR 385 5y jaiall ABLLY)

Jii (55) el
(o) 32,81 o5

s kwh (10)

oosaall Gl Jal e 36 SN 00 (Saall (o ranals

390 (11)
=—=051.79
NEAF 754 51.7%

[7] leass Ll Giloany) Akal) Jlaninls sl Gy 50l Ciloa (e

(2) JS3) 8 Lie Aal) o205 ¢« Treppschuh
(12)

Jiad (55) Al
(U-L) SJ)AJ\ UJ} nEAF = 2308 X 550'202 = 519 %
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100 T
N, = 3286-m
80 ——
B g =
_ | e ¥ = v
ﬁ ;E X e L T -3
s it
i i il T, = 2308 l::m
>
0
0 20 40 60 80 100 120

mass inputm, int
(k) mg, sl 35,4l A<

[7] 30l )l Anas (o A8 (2) S

(LBl B)al)) Nsal gguaall @had) sinall lua >
Eygr = 372 + (ty4p — 1550) x 0.23 (13)
Eyger = 372 4 (1630 — 1550) x 0.23 = 390 kWh/t

Gl glall ggiaal) Glua >
Qi O (BT-6) el o O e (B Gl S s
¢ b 50 ALS 300l il 340 Al Gl 3.5 058 Ml el ) ggaall
Cuall ghall ssinall ¢ Vel e b S g it i 38 70 Ly Ly
[3] 4305 620 kWR/t &y o° 1620 da)l xic
(14)

X = 43.
1000 620 = 43.5 kWh/ t of molten steel
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o Jalad) (i S (sl (b B AibyasSl) ABUY) A jliia Aopand g ABUY) SIS (Cppanand 13
Lelial) sl Aiaa

Baaall sad) 1) Gl e e @bl gl cilua >
e dalises £y, = 250 °C Gl ajlall jlaall s)la Ay gy
Al Bl elsel) a das Jlielyy F =30 m? o el il g
[11]: s 20°C

ay = 19.5

m2°C

Q = 19.5 x30(250 — 20) = 136 X 10° W

(15)

ol g bl dad Aol 1.17 P ol 50 ozl & L
Y il et pdll g B (P (1
1.17
Egor = 136 X —=- =32 kWh/ton (16)
Ll <l Bylall B il gl A8l & £ Ll s 3>
b AilyeSl) AUl 8 culely wall dad aall 138 Jiey : Egy g
3algiall 5ylall cile L call s3a Cugan (ghaus ¢ g sill) Al oSl 35lally Y gaal)
£ (Vais lasmam @hats QUadY) o aglaall (pap ¢ UaBYL i il
8ga gall Apaeal) JSLll 8 oSsb hli (mpat o SIS ¢ U Alalal)
oailadll e lie) . —ualita s Sl andl Ca iy <DL sall e cajilly
Slo Baall b1 G leal) sda Jaidn ¢ Uil Ailall M) aUail 450 <)
[11] .Epy ilyeS)) a8l ¢Dlgind o0 78 5
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L) olay Aaslall il aa gball £ Ll Glaa >
o Claa b adiad s ¢ gball g loall Glual Gl Jleial
[8] 0ssals U. Martini caaldl 08 (e dajiie ddlban) iDle o oy o))aial
a8 Ll Al 8L Sy o e ¢ (3) IS b Aaaga ¢

g Axilial) Ayl 25Ul das ga 3(1'8 )

y = 0.7158x — 36.015
i al) Asal) Aslas (g
y+x =276.1
x =182 kWh/t y =941 kWh/t  : Jul,

120
y=0.7158x - 36.015 /(.

-
o
o

80

60 -

40
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