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Abstract: X-ray powder diffraction data for Mo, gsAl; ¢1Sis g, are presented here. The new
Mo, gsAl;9;Sigg; compound was successfully prepared, using the self-propagating high-
temperature synthesis (SHS) technique. The starting atomic mixture of reactant powders was
Mo + 2(1 - x)Si + 2xAl with 0.2 < x < 0.5. The final powder compound obtained by the SHS
technique was determined to be in x = 0.2; Mo(Si, Al), and in 0.3 <x < 0.5; M0, 85Al1.91S14.5;.
respectively X-ray powder diffraction pattern of Mo, gsAl; 91Sis g1 Was recorded using an X-
ray powder diffractometer and CuKo radiation that have been analyzed by automatic
indexing programs. Mo, gsAl; 9;Sis g1 Was found to be hexagonal.

KeyWOde: Mo + 2(1 - X)Sl + 2xAl. SHS. M02‘85Al[‘9/Sl'4'8[.



e BVYO doio 5l AV Gliwsl o 5l ) 5l BB

Mo + 2(1 - x) Si + 2XAl SluS 5 5B owyp

OLSgyd Sgrmo 31y (G183 oy g0t ()] oS 0348 (b (e o

b eSS w55 5 Olge oliing
a-tayebi@merc.ac.ir ; oy, S Gy

OYAZIANY ol adens C8lyo AVALIVIT dlis il o)

SHS g, 4z 00 3w MO = Si - Al g SLS 5 5061 51 Jol> (XRD) X g5, (ol slaosls (g5, allie (pl 40 0uuS

o0 o0l aal 2 30mal S ol 5 loeSelie iyl docSiael o glail dng (gl o) 5w b SHS (5,508 > 0 b wasl o e
a8 18 sy 3550 (0938 lie w Al g Lo )5 ol szl Glsie 4 STy MO (i aile)S (2iSTy (s2e% S cal o ool
15 ol 00t Ol 0.2 <X 0.5 5T Mo+2 (1 -X) Si + 2XAL s ge 3 gillan gl olge slo 300 (5 sageS il boglin .o
e Lol 5 0.3 <x<0.5 polie ar syl (iol8l b Jg o oo, cbeiid bl L Mo(Si, Al), Lol j6x=0.2
&hls 5 Mo gsAlioiSiasi Js— 2 L 58 ol (ICDD) oz slajle Slulid g o 4 56 (nl (Byme b 08 yois glanslil

285 )18 anl )00 oz 518 S plgie 4 (BgSa LSl

.M02.85Al['9/Sl.4.8/; SHS. Mo + 2(] - )C) Si + 2xAl ‘5..\4.15 ‘SLEO)ls

Obe, MOSTy LS 5 jia (55565 slagbs, ol 51IY]
5 54l Srae a5 wnld (Sole o9z 2l L SHS
Sy 4 Cnnd Jpazme 5YL (ool i YL Sy Glo;
Oly—=e am ol oo 3w wild gl (Dl Sl g el
o 2lesS STy gy ol 50 [F] sl plis 38
Oly=e an Al g (pola S (Lol sli=l Gly2e 4 STy Mo
sl 42,8 13 aalllas 5,50 iogdl

axdlbo (9,

C s Do adsl Slse (slayog (5 g il bgloe
o ol (0.2<x<0.5 Mo + 2(1 - x)Si + 2xAl
oo b IS8 lalginl pladiges JS5 4 bgle ;09
Juw)l Lo )5 5oST, an s (gl 5 0ad 00,88 (5,570 SO

doddo
Sl ) Sl 5 5 o (MOST) lrbs (53 (el
SN y e Saly s ] ol s
YU slales jo oSl o cooglio «olild b awslio LB
s JLS 5 5 oloon 803,95 slakame 5 (s lub
S50l plyme a3 sleans ;o (Il L anslie )0 by
0 7 ykae (ngs (5,0l Lo YU sles sleo IS (gl cwlin
Jds el slambi cnl o) e Iy [V O] el
SlSee pllouil il (ol sbos jo og 0aiSs ¢ (595
Feeade°C lales (o (0,58 ialeST 5 YU oo jo
6ol Cosgama b slojlw dlge jo als & g0 @ ol o p)l8
Ple S sl olering oSl 51 (Ko sl g
Sl adgl dlgo oS 5 & Al Jie 5358 0,5 43lsl MoSi,



AR

Mo + 2(1 - x) Si + 2XAl &l 5 558 (o) y

b slodises ey gloals ¥ S .ol 0.3 < x < 0.5 Al
Gl i oS, LILHXx =02, x =03 53
(0.3 <x<0.5) Ladigas oyl jo 000 o0 lis g (anseis
aS Sl oad ob )l M0y gsAly g1 Siggr sz 51 Lol 51
5L s gl sl Sl Al as o 5l als @dlel 6,05 5o
Gloaises X o5 il glaosls o5u S cypline 3l sy
ICDD- & LS sl,ls M0,.g5Ga,Sis s 56 L 0.3 <x<0.5
Shoolaiwl U Jge,8 2ol  JCPDS Card No. 40-0888
Uil b oS, &3l sl ol b o eolisl ICP-AES 50U
pr—stesliwl Lo sV Joaz 5l oLl Y Ol jgd e
Lol ssoel e 4y & g0 (o Dicvol 91 ;s
daslia o a = 4.69292) A, ¢ = 6.5515(4) A
Mo(Si, Al)Lslox = 0245 slayll
;31 o5,Le ICDD - JCPDS Card No. 19 - 0032
S el o JS yebaya=4.645A 5¢c=6.547 A
4>,30.032 51 , =S YO sLlg; Slawlre g Sloalive s
Xx=02,x=03 S5 L slbaga Voo a3 ¥ IS ol
Sl X 55 Pln gloosls ¥ Jgazr 5 yiiew oS L,

Ao oo lis 1y ald g0 ol auseis

100 -

Mo(SiAD2 @ Mo55i3 %
MoSi2 =~ Mo03 A

80 -

60 -

40 -

Intensity(l/lo)

20 4

=20 -

* . *
0 1 4 ﬂl. " i’_.- LTI BTl u‘_h

*

ool 5IGT 5l eoliiwl b oo jiw sladiges Colgs )0 9.0

Q8,5 18 5wy p 0y5e X 5

S L]
(XRD) X 555 (ol 5JUT L ool jiw sladiges sy p
shls Mo(Si, Al), Lol s x = 0.2 ;0 a5 ol olas
JtsLw s ICDD-JCPDS Card No.19-0032 o,Ls
solie a metis Il (31 L (g 050 (2o, (sSid
S oy gl 4y Lol 360.3<Xx<0.5
5 Tl 58l oy 5 Laals b e ool ol
5l ol bgdas cos as eolaiwl APD-3.68 (55!,
gm0 A g el s a4y Ay oYL ald gl )l 6 Sl
ool lasllacul oo lo s o pasad 5l (gaws o
el gl slabl, slaylidl e 5 5l oslanwl b Xgi
=S5 o aseed X Ay 550 S St
5o e e lail;x=0.2 s Mo + 2 (1 - x) Si + 2xAl
MoSi; <3 slajls s Mo(Si, Al), 5Ls Lol 51 el
95 sl Y USi .l ons b5, M0oOs, MosSis
0.3 g Mo+2(1 - x)Si+2xAl S 5 b slaaiges X il
- ol X = 0.2 aged 6oL auslio ;0 1,<x<0.5
rdiges 4y LX = 0.2 Lgas o) o> pled azg 000
Jlade b sladigas ;o (Vg = 100) dccis A5 ol ool8 40

3U77d 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 (x=0.2)

Angle(267)

- (Mo(Si, Al), Lol3d) x=0.2 . Mo + 2(1 - X)Si + 2XAl (S 5 b &igas 5l Xgi s s o551 ) JSCb



Sbogy wly Sl el w P b ‘YA

Mo(SiA)2 @  Mo2.85AI1.915i4.81

MesSi? % Al -

140 B
MoO3 a Mosiz -5 I u

=0.4
=03

Intensity(l/lo)

=02

Angle(26°)

e Lol e ay logas 5 0 X =05 b x=02 oMo +2(1 - X)Si+ 2XAl S5 L sladiges 51 X o5 Gily 6o ¥ JSCs

0dd i £,9 9 Lol slajle

Intensity

Imsemsing

)\ AN

40 41 42 43 ey t=o.2

a1 42 43
Angle (26’") Angfe{20°]

() (il

Intensiy
———

W
b

iy
4-"_ =il
Angle (2 & }
e

Xx=02-z5 x=03.x=02 -Gl Mo+2(1-%)Si+2XAl oS5 b slaiges 51 e+ 485,208 1) X 5555 il oo ¥ USH

.)|.>5,°,§g_§i)o x=0.3 9



YY4Q

Mo + 2(1 - x) Si + 2XAl &l 5 558 (o) y

. M02‘85A11Aglsi431 SYNCS )L‘B (o0l ML?LA 9 o..\.bL.i}A) X 59)-’ L}”‘)" u;Lmob \ Js-\?

h|k|1]| dobs dcal difd 200bs 20cal ©2dif | 100*I/1,
Ve e ] Fesavy | FeetvY | o eeN0A | YVAYS YVAOY | —eeeq A
Vel vsarey | ovEarre | SeeeeYA | YovA YOVYA ey SV A
VoY | voraaa | vao-vs | —eeeevy |ovansa Yo eef Ya,)
\ \ . YY¥fraa YYEPYY ERRT N YAYY- YAYYY —+\Y \YA
vy oy yyeara | vyeaay | oeeeefr | oA FoMA | oA Ve
¥OLYOAYSY | YOARY. | —eeeva |oRV Y FAYY Ceef v ¥
Yoo - vemar | oveman | —eeeet5 | FEOSO FFO0F Co1) Y
VIV Y [ VAeveY | VARV [ et | owvsva | fvsvs | s | say
RN R RV VYN BRIV S ERRPRV N BN A DVFNS | e #4
Y|y - | orere | Vorses | —eeeenv | ey 5. \a5 v VA
VLR A | vevaea | ceeeea |osears S.arq | e.e¥ 5
YOOy [y |V RR0SY |V F0. | eeee ) BY e BY e | —epeedd Voo
Yoo v ] VEAVEY | VEAVE. | eeeey | sV SYXYY | —epeed V8%
YLy [ axaesa | ayaeve | ceeeees |osvyYe SV YVS et OA
Yol o| o OXORYY | A¥AFSA | —eee¥s | osarYa | SAY-A | YV VA
VIV LE ] VeeYan | et [ ceeeeny | e 4,294 e \a,Y
Yoy s | oarrssy |y | veaas VeAay | ey Y
¥l Ly [ayavay | avavas | oe--evn | vaase V0,40) IR VY

. M02‘85A11Aglsi431 Q> )L‘B BMO(SI, A1)2 )L‘B X 5")" U"“J" u;Lmob ;AAAJLM YJS-\?

YO d 100*11, h | k |

Mo(Si,Al), (19-0032) FANA Y4 Voo \ \ \
. YA Y4 Yoo \ \ \

Mo, s5Al, 91Sis g1 110 YA o i ) v

]

&=y
[1] Yazdani-Rad R., Tayebifard S.A., Doroudian
M., “Influence of Compaction Pressure and
Atmosphere on  SHS of Molybdenum
Disilicide”, International J. of Engineering
Science, 14, 2 (2003) 51-63.

Clolo g
481 -Al-Mo  gices 0 oladiges o sidghy LIS ol o
Sio Al il ol 8l 4y ats ol yuw SHS g,
el sleMo + 2(1 - x)Si + 2xAl 55 o
Mo, g5Al; 9181481 w36 4 x = 0.2 ;5 Mo(Si, Al),
XRD JUTL as cwlosls , 02503 < x < 0.5 0



Obsgys wly Gl (saexlwyd b

‘'Y

powders”, J. Solid State Chemistry, 177 (2004)
251-256.

[5] Boutif A., Louer D., “Indexing of powder
diffraction patterns for low symmetry lattices by
the successive dichtomy method”, 1. Appl
Crystallogr., 24 (1991) 987-993.

[6] Tayebifard S.A., Ahmadi K., Yazdani-Rad R.,
Doroudian M., “ New X-ray powder diffraction
data  for  Mo2.85411.915i4.81", Powder
Diffraction, 21, 3 (2006) 238-240.

[2] Yazdani-Rad R., Tayebifard S.A., Doroudian
M., “Effect of preheating on SHS of MoSi2”,
International J. of Engineering Science, 13, 2
(2002) 73-78.

[3] Ramberg C. E., Worrell W. L., “Oxidation
Kinetics and Composite Scale Formation in the
System Mo (Si,A)2”,J. Am. Ceram. Soc., 85, 2
(2002) 444-452.

[4] Lee J.H., Nersisyan H.H., Won C.W., “The
combustion synthesis of iron group metal fine



