


25udS g yloww 0 595 iy ddlaio (S 10T 8 Lo iSTg (w3 5
St gl il p aSi Ly

Y n T g g335L dame ol i (S teun (Sl g3
hsarpoolaky@iust.ac.ir
sl g (§1003,51,3 555 53,15 (slasing sy fSpe iyl Centio 5 ple ol&itils'
818>
S ealii oy 5555 5 Haae i SLsobsd ST Shla 4 (Fee € Lisie g3l o 5 eolil a5 saa G
llaals g oudpott sy L3I 5us Cal Sse 539 Bay 35 0e enar s Glages cabia 55 (i Qonia 31K 0 st e ]
Sl libdsy palsh & Slasd polas (B 5a Livie 006 S 0 st 3 e Jed su0a) S atag]
Griad ol 59 K ol ke LIS s g oudyutny Sl sl (il (slaghs tia oo (L3 3 5A ) gl sllae
g5 sy HSIs seata lie 53300 K QAT 4y Spsma GLIEKY s ) Olaie G et oS
oo S35 dhiala SLau€ 5 5 ea it dalllas LT oy (b sy (Siieag 5 3580 Slen 5 S L YL Lo sati S5 0]
3 Sl iy BSKn s T8 oS s e LS gyl 58 8513 (EDS) wlast 5 (SEM) (5GaLL Sy 5 (XRD) (531
Sapia olia 4 Kau 3 Silmly isles 5o K C28 lis WG O3 abais | (L3l JSAS 5 (glaiha e 35 o 50l8a ke
G S 5 e glie 5 omly w3 A (e sa Lideia (gla3li€ s < 4 o5 b 5 doadyes Sosee Sl e
TR Lo JPE SV FCEPRPRIEY IR <N VPP VPPV U PRSI <W U L P O D SPEN
83lgauls
i b Qe ¢ gl Luia G 50 (K053 <) gy

SWlbo Al (55950 )

otad s (piga) 5,550 o blia gl o bl sla it g (Sia g SLoe e jheS oo sl £ as glasil )
ST 5o asa e a5 S OIS L a5 el L o slas s s gaae] jiewa) jo el ool 030,8 H)58 el siladd ) e
2l gtaglos Ho asas ) Blos 4 558 S Dlgass st e (pae (b5B N Al S SIS 4 jale
hesa Sy Gan) oo g5 gaeludl € 4 iy 5 LT ) sl Jilas @ gl (836 € asla ), olasla
[V) oalas <

ol L s, (2T s 5 hans ) SIKEL (RIS ke 4 L) s slasaT Sl astinad VAV Sl )
Lab Y] i s ulisa Lal = greshannn€ das) s JilBa 5o 5 bl oL S gl 4 e glie Sl —L ke (L8508 50
o L] onlpl o gt g oS Suiy Gigas 5 YU slas 5o (Sossa ol 5o o€ S slia Ll gl (L) St
itest plae s —Losie AU L Lasal ) suan g a) el colas ol @

oS un salusbica sal jae asls & 550 S8 I8 s al ) (Citgy — il — bailas 58) K5 € 54y
L Sl oo 31 cmaSylie Giigy b85S el pbs Jlias 58 1 el it Uiliie s ptga SIS slaeiy5a el

! coating

\

www.iran-mavad.com

5oslle 5 3 sa (pudign 3515 an s



) -’/' 5. & = V2o
M Y 3&1%4}\»0 8

0

Oy i o sl g5 assS Gn G Hun Ko by silasal 5 el b b o) a4 4S5, JAN HLE 1,3
Seins 5 @iy oits ¢S o)l gl BIS Sga o iR sla i, GSE (]l e o sele o) gea
el o Ble cS gy et s fo] GEILLSan 4 Riguad lavu s Ll aalllan 55 aitouis galjle S s gy i
G oaguge Dund Saalng gbacuus plas jo 08 gat il Saaliny 5 KSR glahy) o aul 5 o S wilawits
a5 (gl (g1 sial e S 5La 5, Slas 5o 5 soeud Gl s S lys 5,58 cas y Holderbank
1] wiiea S, g it

WA-2C 5 053 (slos by s 5 ks LSS &) gem & €S Snsd FeALOy S 5 L Yoy e o 55 Sl 5o
23U i glie g lte (VL (slos alSaioat aban 5l opllan sl S35 2l slasal 4o caiee a3 sutited il o
oo 5o pleanis Gia glia (lases 5,58 53 (Mo jlars (5 0s il g OBl sy 5l 3 Se e (S 5wt 5l
Olars 2,5 oy dalaia Hu ouliinu) S 1) enlin sl Galsd 0l € 0)ls (o 00 Y (Sle gl St po 5 Lo oLl
Moy b o

Sty 9 38 Gl 5 ;KL S a5 e -Loe (s 58500 (g0l STy seala 34825 50
(SEM) (g,6a s, 5 (XRD) (556 slaSuiS das 5 dhaslas LS 5 5 38 8 158 sl 5 a0 300 T 4 gy

8,8 518 oy 50 350 (EDS) obiants
S Codlad-y

A._a_n.‘sl 019,0 -\-y
Olares £33 5 Slanis 2,58 S 52 alyad 40 A pa -Liie 5 il —Uoie G850 pal ol a3, JS & gl alsa
v e AJJ‘,TY‘,\ JJ‘J_LJJLAQT‘):JL’(&AJJ:!L‘:&’;&A‘L_M\:% Qm‘,.m‘,b‘)o: QLA;;....‘ Gl_:.JlsJJbJa:a _\._JJ:O %.J

S SUN IS TED N ERGRL | V) TEDYP- PR SJURNPe) SO SN g P E

]..nLJ Lo 50
A . SiO; | FesO;| AL, O3y | CaO | MO | MgO
NS o g
S O P SN \ \ YW - - AY
e e 0 38 | 3.4 0 . A\
O o plonm £93 5 Hlonm 0585 Shysr olend oS 5T 30
SiO, AlO; Fe.Oy CaO MgO Na,O K,O SO;
20/63 4/35 4/15 60/94 3/22 0/11 1/83 1/76

Ladiges cn ¢ (5 5lw ookl —Y-¥
e i sl g o8 50 g aussi i exexTem slash s Lasal i) ol iy sae g gailin (Bgs oS gy Gal 03
Gomen (AN A L) gasans b O 5 oty Sl s a5 Sy baslan 5 o 339 8 s S5 55 50 a3

L,:YL)Mw.;u...‘,amgnJJulﬁi—omthi:Jlgu@‘,hﬁLﬂ@x;L)’:._i._"L’__“,Jch_.QTSSQ4SJ:uJJS4_3.93

www.iran-mavad.com

5oslle 5 3 sa (pudign 3515 an s



S ﬂ 70 gﬂ@" 2 f"

\rM.J.aquJ’.)\,A@ 4 M’J’)
Fsd

QD

\'mm#.‘.u_“l._uﬁ.._}l;ml.&...éqSL;ld.‘.‘,Sggmu_,:.i‘;:.égm‘,;@a‘,mg.mub‘)l)}QTGJJ@‘,.{.L‘,
‘J‘,,:un_‘l.ubs@J.‘;Luﬁ6JJ45GﬁThmjzo/VkPa‘,mdmn_‘.g\‘,;g;_ﬁ._gﬂu(,Lf._ut“uuga\sﬂ.*‘,
Somba S ey S m <5 b wud iy el § oae 0 1V00-°C (glay ju 5 B8 48 8,58 JAL LG s

JﬁwaMLﬁmbﬂ%du@J&L‘}lg‘ﬁ}d\ MJJJ:JJS«_J[:&‘Q‘@JJ—)\' OCL)‘:A:ILA‘).I.H

T T S e
: S T e T

B, o . i el _:'~....;, i,

s <

wiged sloSirg 3 (plg> coeas VY

oat JS S Sl lubig 5o ssa e sLASL uinan 5 SIS 5 SIS 5us S G dliala gl plulis ) gl 4
s olagiin 5ol 5 5u (auh I3 Ghadsy ) Sys oS SIS s 3V (Rand) 5T gl Ll piudigs 51 IS s
i G5l Glale)T b 5 g oud auls e Ve Ge S S1 0 olias o g 5o Guid a0 6 5 5asSu0A S ey g said
o aadllan g a0 9,50 YO KV (g3, SLal, 5 JS ili 5 Cuko oY L JEOL-8030 al€icus L (XRD) LSl
SUA Ly Bualiie i an g pal b Sl ully g 3i 3 eala JEALL ) o osBie & Koo (gm0 S
Cambridge, oo (SEM) st 5 5593 sy s jSo al€iuans Jama 3 502 Sy 5aIT (kg susiay ST (gla3la
Sy e} $360

s g 2 li-Y

e bt by BLIS Y 5 ¥ glag<tn o T slas crand p (B Ui S 00 s i85 il gy (g5l T
il COAF 5 G5 lan (i Sl (glalh Gl 13 55 0 pm go (55l ol miiin ¥ S5 3 48 phibas
S s gL a0lb (b il e S ghilan o] S35 058 STy s miky gl st Jlasl glas b 4 )
ERPE G-+ E PRPEN PR ISR X oy RO - I S I QLA AR | =l T PR SU LRV PN Y R P X I N VI S NI TR LG i
Sl padia 50 IS o oS hilas il Lok e Gl ol B b glajl 5 SIS Jlae 56 ) S 53

v

www.iran-mavad.com

505 5 3 s oudign 511N A s



s

samo MA Juw w0 oy e glgSan 5T S aa s €58 56 ey ) 5 oas it o I 5 36 4 g se Lile gla <,
Ca0 HLS ol 3 5y 5 805 daa 330 st Jale & SIS O3a 5l oS 5 S JYaawl Sia Glsiaae adly 5o 08 5ul oo
C3MSy Sy 5 50 & g 5 CMS b (90 5 MpS i 5w 5 5V il alansh Jule o) geaiol 53 00 8 e MEO (3501
ke 5, S ala 530mly sles 53 YL ol 4l JU Gt slaadl us 8 e (3 O Sl S g0 4 KT
Uaa fusd G GA 5 CIA G3a3 5 (26 Ca0 il Juwed Wil slast Jale 81 Guaan 50 8 e jal & i g Jlad)

[¥] 32,850 CMS) s g 50 5 CHAS ouily S5 4 jala 5 89 gad

counta counts
2660 oy
G5 . C,S = R
M
gOA05 & . C/AF a
MgO e
. 1500 30 .
nda
Lo A|A .
a, o i a ) {
(I s
0 TITTTTT T TTIRTV I T IFE TV T T T T AT i d — T
S.8 18 2.8 3.2 4s.d B3 et.d 75.@ 3. 25.3
24
Rl el 0 03,8 Sty p 3 ST - Y S s S 2l 5l el - S
o b et e 21 s,

il o CGAAF 5 CoS las  oas S (g5 Glie S5 S 50 usa o (sLla)l el adila ¥ JS 5y a8 shailas
S e gLasl b ail e 4S5 glilan el S50 30 8,08 Shhsa ads sl s Jlael glas b eass o
w3 S LuiSly ales juanl J& 5 Llajl o< o nly G b el S e G ks e Jalo 4 S aiis
Sl ks 5o ol gl el b slajl 5 S Ol 5 ) (S 5

S sas 5 8 5l Sy 5t 5l say il e S 5 30 4 b g ye DIl gaSy ] paditia 5O Y JUE 0 S shites
Bb sl Jele © S Ol 5l 4S 5,8 Vil Suia ()55 e pdly 53 5 5a e s300 MA fisa) 0 b g 5o slaSay ]
s S MIS Sy 5l adb slanl osle o seaal 50 00 58 (e MEO (5 580ka Ca0 LIS (ol Sl 5o 5 808 dhaa
YU ogd el 5L opb stanit 0,8 o 135 03 Ol a il 50 0 ot&T SCIMS) s g po 0 s 3 CMS onba
=58 Ca0 sty el 5L stad Jale ST igar 33,80 o € Gty Jladl € e )5S &l Ty sbos Lo
{7 93,82 CIMS) 5l g 50 5 CAS iy JSES 4 ot 5 sagas dhas Juged 4 A H GA 4523 )

Sod ot a0l LS T slae i g i ,a Linie S 0 e st SIS b g 55U saliT o 56 S 0
il o SIS sl Glas aa S 8 SIS s aaut JiSUES (Tt g 0 e ge LAl sas e plss £ K

Soh aulE) Gk g B and 5o 5l ) b jsaa € 500 K8 Ju CAP G da g e s1Ses  geiaa

www.iran-mavad.com

5oslle 5 3 sa (pudign 3515 an s



VAR ol Culipurs 34 oA 0
Fmsb

2
counCs Couats
500 ——
1508
Mgo = %S .
= CLAF &
C4AF A i 4
758 —
A
u
[T

5.4 15.¥ 25.43 35.4d

a b e b 2las S Sl foe U IO SIS L Ty, ek bS8 2t 5B BT B 8D

e B

RLSUPA FNEV A R -l W OIS UL'.:.“..J Ll :)LS_):M N L‘,TJ‘,L}A aaals g id g HBALL Y,

gl o 3la8 o

*on

APEARY.. o ron AW s s £ e ' 5 L

B Y e & S ENTTI R CEE T S A e

:._’. . - & .: . . s
5 ket U 2T b S STy ) ol ol A S ot U 2Tl SIS 28T bl clajli-V S0

I slaails ylaa

www.iran-mavad.com

Goslhe 5 ol sa (puniga 35lIS aa e



Mjfy‘@ YPAA ola cutas 4 34 0

s

Susa 0 S Sl 68 5L o €€ 35S o 3 W EDS SLL AT K S QA 5V JSE 0 a0 glasli olubis
S G IV DIV DI AN I Y PN SN NP IRV SPRNE SRPFHISS LR F T h N NVESRICE GNP P YEQ i)
S OMS  @bis S Glulaa i 5 0058 3580 61 550 JAIs & CAATF 5uls S Ol (5La 50 o) a0 CS [¥]0s 8 e

3 8 (oo (2K K) 29 55
sl gl ol ss Gass el cle 4 LT onia it 5 (B8 S g 5o il Lisie glade€ o 08, IS4k &
e AT KUK CA GIS i g LB MA Jiaead pdly 59 wisil oo o€ b 5 (a0l o€l sim s
e Sl T ladli b s s&aa MA Juead 0 8 o 52l (055 sy 50 53K 5 5 CinAy K3 & jate &
st 5 <3 il Uste 30800 & phitgn (St ool Jalse 31 (S CioAy JSuE5 05,8 sd as A3 CAF CHAF
oSl it il ) dgse Sy Gt Al pae el Gl JiSES W Toi 5o Lo T GG YK wls 5 (V]

S o sualiia b (ibeiusn Lyt (s1a 30 5o b SSAK Ol a3 uiSly g 3i0 4 JS

.‘ - : Bt ,. Pt ‘ -n\ . = -
(V0 Ve oo ol 5 o b 51800 b SIS Ul ea o F 2581, S-S5

(IR ) e VR AV b= 24 KA, PHoTo= 1
g ———

T e

: ' ' N i SR
OV YO PP PRI € L SN R VR YV 351 g % PO IS, | i ( e} Lo a0 3 o1 jslne amb g fog sl 5 -4 1SS

o2 b e a8y glhy it 52

www.iran-mavad.com

oM 5 350 (udige 3501 a e



A

2 »

saalibin bl pla s s s ge (sLaSl 5 tae s Lisie SIS 00 b sadd iS5 i gy Glee GuiSpn Ve JS s
G Ol i Kgu L ol s 4 (CAF) S Ul 5l «S aas o GLES BDS Sl il K€ a pany 50 o i o
Sl S ol e ol pad B VT S 0 4S s pb e gasaa sAS JiSES 4 sate 5 808 358 Wlah e s
ol ol gl fug ol s pum b 5 € T (oS aolie L ol pad ol g pe U dau s i 58 Lo sal o Ll

N PRV N PN A I (LA WYY

i (59,95 ST @l o3l an e nglaly 5 e 34iS (,__.‘.Li,_-“' ‘_ji.ﬁ
Gils a3l anph il o (Ml Dya (gt Ghdg S 5y R aeniilSe oSty al o cd ganB VY S
sladsly 1S sas o Glias JSE b e b ol g oty 3 g8 anilSe 5ot JRtus dily e luds sl K5 S
agde ulls s Bblie suliw 5l ik €hs 50 3 38 e e 3l HE Slulaa 5 (Soosa Ao 5o sl )i S
OF )5Sy 5 St Gl 5l Hluke 458 050s (Shes Olde JU i) Cuny 5 e 0 3 g (Si)sd oubl pls
Dol TG 38 5 (S5, S 5ud bl 53 ol
ot o dentie G b i bidte 5 sl Lisie S8 500 g5 53 50 SIS ST 5 580\ S s

Le 40050 [f= 20,0 KV WD 24 Megs X 100 migros- 1
]

© el el ) i e S 0 0 SIS 5ok 4l VY IS

aea o i i B

bt L e 508 58 18 Sgai g (V-

www.iran-mavad.com

oM 5 350 (udige 3501 a e



YAA ol Culguas 434 0
s

RS 3580 5 (5 mdy oSl (il L S 500 0 g sa g gead 5o 2S5 Gugs Sidos al s S ol e diadle

il o 53 3 il laeuss iias pb Ly S8 500 53 3585 Gae aSlla s a5 pa sualics SIS s b 5o
S5 o SR il S Ulke b s (S 4 O (g€ can sl i b (5L S 50 € LT 5V K g ¢
G oaglia W51 s 4 i sa Jlad Jupd G038 b pdly s sias LSS 550kl (Rl 5 0 S 1S, BT L
el Glar 0,58 59 518 s sal Jine SIS 5 Gt gy b 5 odioiub sy Lod s S oy Gaal€ (Suid (Ko, 54

..JJ_;,Q-A

S am-f

MO 5oma gLasl b Yy 5 5 sal (50 €SS Olie 5l st daail s S pooal g i USEE -
oS oo Sy gee YN 0 o

Laoste slajleS po b SIS (23S a5 S s (Rl b Lot LSS oo b SIS (20 aa e 5 3588 -
ol s e MA- Jupnl &4 Sl St pa S8l 093 4l € e ) ais gl ot il

b e 8 it 35 o< sLaihs Bl e sMOIs 5oe i SRt g JISES 50 I asle S ST ) -
53 S e T La o S 51 5 w58 e GV Glahaa 5 (S i

Sl €l X sl (o)L il il T 5ol il Losie sladl€ s LSS (2iCan 5 jo dbials slajls -
35l o CpA7 5 CrS (CAF EDS

il oo €3S ChAF ( Sstaen pa Lo sl oo b SIS 2i€an 5 5o ahala slajs -~

&xi

1. Sara Serena, M. Antonia Sainz, Angel Caballero ‘“Corrosion behavior of MgO/CaZrO3 refractory matrix by
clinker”.Journal of the Europan Ceramic Society 24 (2004) p.2399-2406.

2. Kozo Tokunaga, Hisao Kozunka, Toru Honda, and Fumikazu Tanemura.“Further improvement in high temperature
strength,coating adherence, and corrosion resistance of Magnesia-Spinel bricks for rotary cement kiln”. Mino Technical
Information,Internal report.

AV Sl s (e pamzee SHLES M o3 (olaoysS ) jeud Mo (W 250 ¥
ASEY s ‘"Qla:_a e 3} ‘_;33!5.‘_{5" Shpie Loy doe ¥

5. Rigaud, M.;Cherif, K.;Kovac, V.:Infernal Report Submitted to Portland Cement Association, 1997, February, p. 1-31.
6. Rigaud, Michel, Prof.;Guo, Zonggi. ““Coatability Adherence and Refractories Evaluation CARE”. UNIECR, p. 216-218.

1999.
7. Buchebner G, Harmuth H. “Magnesia—hercynite bricks: an innovative burnt basic refractory” . UNITECR, p. 42-52.1999.

www.iran-mavad.com

5oslle 5 3 sa (pudign 3515 an s





