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ABSTRACT. The crystal structure of the compound Cs3Mg2Ch is studied 
and found to consist of layers of distinct double pervoskite type 
formed parallel to the plane (00 I) and the following layers are 
displaced by .lL in the direction [110].

"2 
The compound is tetragonal of the space group 14/mmm and the 

lattice parameters are: 

a =0.505(I)nm 

c =2.630(5) nm 


The experimental density, Dm = 3.40 g cm-J and the theoretical 
density Dx = 3.45 g cm-J . The number of molecules per unit cell Z = 
2 and the reliability factor Rw =5.8%. 

The Mg++, Cs+(I) and Cs+ (2) lie in different layers perpendicular 
to c - axis with Z =0 for Cs+ (2) , Z =0.1899 (6) for Cs+ (I) and Z = 
0.4021 (8) for Mg++. The Mg++ is surrounded approximately 
octahedrally by six chlorine ions, while Cs+( I) by nine chlorine ions 
and Cs+ (2) by twelve chlorine ions. 
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'4i~.J ~l5:....9J~1 o.v-}I ~Jl>. j5y-4 J Mg+ i~I uL;~ic! 
. cr J}.SJI uL; y.i 4.k....,1y, ~i~~~ J ~y-4 

J~ J.)~I )~I JlLL...i E"~ MgCI6 ~')II ~~ J ~pl loi 
1-4JJ ~J'))k:.-:lLjJ~1 u~ J oJJ~1 iY. :iJ.I uL;;')I [001] oLf:11 

C1( I) - Mg - CI (3) 4,.,.)1)1 ~ . 90° ~ Ji CI(2) - Mg - CI (3) ~1)l0~ ~I 

. 90° ~ \.1;:- ~) CI(3) - Mg - CI (3) 4,.,.)I)ll..oi . 90° ~?'i 

Mg+-cr Octahedron Multiplicity Ion Location of atoms 

Mg-Cl(I) 0.2575(23) I Mg 1/2 1/2 1/2-Z 

Mg-CI(2) 0.2446(26) I CI( I ) 1/2 1/20 

Mg-Cl(3 ) 0.2526(5) 4 CI(2) OOZ 

CI( 1)-CI(3) 0.3650(9) 4 CI(2) 1/2 1/2 1/2-Z 

CI(2)-Cl(3 ) 0.3474( 13) 4 CI(3) 0112 Z 

CI(3)-CI(3 ) 03571 (7) 4 CI(3) 1/20 Z 

Cs - CI 
distance Cst I) OOZ 

Cs(2) 000 

Cst I )-CI( I) 0.3135(22) I 

Cst I )-CI(2) 0.3571 (7) 4 

Cst 1 )-Cl(3) 03456(14) 4 

Cs(2)-CI( I ) 0.3571 (7) 4 

Cs(2)-Cl(3 ) 03659(9) 8 
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Equivalent Position X Y Z B(A)2 

Mg 4(e) 0 0 0.4021 (8) 2.0 

Cs( I) 4(e) 0 0 O. J899(6) 2.0 

Cs(2) 2(a) 0 0 0 2.0 

CJ( I) 2(b) 0 0 1/2 2.0 

CJ(2) 4(e) 0 0 0.3091 (5) 2.0 

CI(3) 8(g) 0 1/2 0.1002(4) 2.0 

"' (Origin at center 4/mmm). Standard deviation in parantheses 

4 :..JL.:.J.\ 

~~A -il5:.......9)~10.rJ~ Cs3Mg2CI7 ~)I~; ~.r.. 

CsMgCLl 0 .rJ1-iL(..,j)~1 trll:r 0 rJl ul) 0.G-)1 ~ d ~)t; 
0;4J -il5:.......9)~1 crl:r O.G-) ~~~)L>-i~? ~i)ll 

0fo.. ~~ o)~1 ~~)11-4J <.5)~10rJl) . Cs,Mg2Ci7 J~ 
. c ).,JI ~~)r-II_H) 0.1:>-) L:).>- :r ;;';..,.sJ.1 ~lrJl & :r 

~y. W [I 10] oLf)'1 ~ aJ -J 2 4j~ 4:>-ljl~ ~k:11 ~lrJl) 

. 5:1 ~)Jj6.)~~~O)~1 

u,~°~i J5 °~u~1 .h.....,) J Cs+ (2) i~.r.-JI uGy.i ~ 
~~~.Y' Cs+(1) i y.~1 ut.;~i 0~~ cr )ylSJ1:r l;y.1? ~~ 

. ))5 ut.;y.i ~ .Y') ,-?)WI 0 rJl 4J) ~lrJl eLI 
,:}J..I~) [Cs(1) - CI] ~ uuU1:rLlf, ;Si [Cs(2) - CI] 4jLJ.101 

. Cs(l) Jy>- 0 rJl ~~ JWI i~~oj~l 

-v



255 A.A. AI-Aql el al. 

.r.~\ CyJ ~~ J)l>. :rJ~~Lf"~1 J5 uL.L.:' ~ 

t: ~Lk.:.o h+k+1 =2n+1 uL..~;U ~\ ~~\ 01 L;~)) . I~ ~.) ,jA) 

. Sr3Ti20 7 ~.rU I4/mmm e}J\ ~~ 

Bond j.:j if ~\~\~W ~l.Ql\ uL;~\ ~~..LQJ) 

. ~\~'J'\ 0J}l;lJ (1959) 

~~L.r. ~ i~\~\~~~\~~ ~L>-~) 
if o~y>UI ~'J'lr~ ~I uL.o~~\ uJ\..,~:r Gl.l~) ~~~\ 

. (International Tables for X-ray Crystallography) (1962) .i.})..ul J)I~\ 

. 0.73 cm- i ,-?)L:;) ~~~\ ~l.,u ~ ~L.:>- ~W' 

B iso ~I~ ~.)) ~J') ~l.,u).i.}~ ~)I.)~I oJ~ j5J 01 L.opi :U~\ 
~lleast squares u~?\ jjl)~ ,jA u\J)') o~ ~. 2.0 A2,-?)L.; 

.)~'J'\ J u')lU;j~\ ~15) 5.8% ~1 Rw=11 Fal -I FJ II Fal : J;}\ ~~ 

. lSJL:-J.\ ~\~~\ if 117 J! b )\ oh.} ~~.J..u\. . 

. \;\ I .:1.9 ~W.\ . uL..~)U ~ 1\ ~ .1\ uJlok.o LA!if if ~" .r.? ".~ .. .r ~ 

uL;y:')I ~.J..u\ ~I u~k.o~ Jy-.d-I ~..L9) ~l.QlI lS~\ ~I 

-.:ll~) (1974) .i.})..Ll1 J)\~I ,jA cr J}..SJI) MgH iY. : ~11) Cs+ iy-r.-J1 

(~j-'-"Ld.-1).)'11 ~~ ~L.r.~) ~ J.9). 0 rJI ~l.,u ~L>- ~')I 
. ~.;.1\ 1-4\ 
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t: Y)-i.,oJ ~r-U o..L>-)1 ~ if u~.,LJI (,) JJ~I ~ 

, Sr Ti 0, Rb Cd Cl, Rb Mn Br ~"sy.i ~I ~I uL:5rD u~}..J.I 
.. I~I J ~r. ~I 0jJ ~;, if~~~ Dm ~.r.--:ll 4Jl:5JI 

• o..L>-J ~ j5J ~~~?~v.b1?~J' J')y J ~jJ ~ 
~y- 0) JJ~IJ' ~l4.I.\J ~~I o~1~~ J.9ly ~ l:J...a..>. 

, o)~ ~l5JI uL;~1 

Species a(nm) e(nm) References 

Cs, Mg2C I7 0.505 ( I) 2.630(5) Our Data 

Rb, Mn2CI 7 0.537 2.780 Goodyear and Ali (1982) 

Rb,Cd2C1 7 0.5194 2.635 Seifert and Koknat (1 968) 

Sr,Ti 20 7 0 .390 2.038 Ruddleston and Propper (1958) 

F.W Type a(nm) e(nm) Om 
gem,3 

Ox 
g em,3 

Z !l (em'l) A(nm) 

6')5 .51 Telragonal 
Cell 

0.505 2.63 3.4 3.45 2 0.73 0 07107 

o...L.!..l1 ul.;~ ~ 

a)~~j-})~ 0-4 u~1 (./ o..L:JI uL;~ ~ Jy.aJ-I ~ 

, MoKa tlA...:.l il~k ~~J L;?JL..:i1 J}.I ul~ 

-0
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~~I ~ 0\ Jl ~~~ 120°C o)y- ~).:> Jl ~~ ~I o)y

~ 0~)1 ~I~ ~ 0)1)--1 ~).:> t:) ~~~~) ~)I J )HI ~lo ~ 

. 6jjJlo)ly- ~).:>Jl~) ~Iy:l)fl ~ ~"';~I J~l~~~) 

~~~ '-?r-U ~I ~"';~I t:); 0ilAl ~Y 0i ~I~) 
. o.:»~~ o..u ul)~1 

~.:>L>-i ul)fo.)~i ~..LQj ~UI)~ LY'~~ ~)I ~lrJi~) 


J ~)) ~lJ:-I ~)r:JI ~~ J ~~) S-ll ~~~~~~ 


~~I -ys ~~p20s)~.,.A.lI ~i~L>- ~ '-2.ri-~~ ~L;i 


. ':>r-'i~~Iy' 

il..G.:;.....,~ ~~) ~~;;j~~~ ul)~I)L:-:>-1 ~-liJ) 

ul)1.:.l1 ~~l:J.I o)~1 01 ~ (X35) ~;;ju:')~ ~\.kA.:....I ~ 

~~I)).:»~IJ.i>-J~)~: ~\jI~lll4JuL..~lctLJ 

~ ilJ ~Likl ~ '-2}~ ~\ ~~~Wl~~i ~WI 0:.. k;;- t I 

. 90° J5 ~I)).:> ~ ~Li1.;~1 ':>~.J ~ ~ t!') ~ ~l.s:J~ 0)~1 

~I~I?l~~)wUI S-ll ~~I LY'l..,a.:,aI~) 

~). ';Iyk-.•J P ul~) o~ ul))l:JI 0~ 0\ ~~~UI 

~ (0.135 x 0.135 x 0.27) mm:l .:>~~ O)fo. u.r.:-=.>-i J..ili ~I ~l:JI 

. oJ...:.l1 uL;G 

oJ.>. .11 u..> ~'w\. y- .~ 

a ).,JI J y- o))JJI o)}l-:JI~;') ~~~~ o~y.>lll )~I c.J.:> 

JL,a..Q.;~1 ~ o..l>-}I ~ .:>~\ U0~) ~~I ~~) o..l>-) ~.:>y:-) ~ 
(Main and ~;, il~~o~~ul~ ~~ 0).>-"" ~ a J -a2 

Woolfson J 963) 
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~)I ~~J~; l?J~1 ~;J~I~ 14/mmm .J ~I~I 

o[K2 NiF4 ] ~.)I 0; .J l?..ul Sr2Ti04 ~.)IJ SrTi03 C"::'~~J.r.:-!) 

WIJ a = 0.390 AJ C = 2.083 A~L::JI 0..L>-)1 ~ )~\ Sr]Ti20 7 ~r-UJ 

o Cs1Mg2Cl7 ~I Jj>"-" ~)1 J Jl::lI -.5' W' l:-:~ 511 15JL; cia ~..Jy!1
- _.." 

J O..A>-J 0- jSJ (Z = 2) l.ll!:? .b:-y. ~I ~~ L" Jl WI l~lJ 

Ih L.o.21 ~J 'Lu l.l~l.b.:,. ~)I J.~ l.ll ~~~ LI..JyS ill ~)I0 

o~I?~I Ih J~ ~)I 1-4J 0[,;)1 0)/,.11 ~~~IJ 4.:.1~1 L ~\.h:JI 

J:~ l/o~~ l..u ,,\11 J~~~~ <L:ftIA ~)1 I~ j~ 

~~ l.l~ MgCI2 i y.~1 ..w..J)SJ CsCI i y.r.--l l ..,l,..J)S ~.r-U CUI 

l/ ctUI ~)I Lr!.~ ~-' J~~I~J ~).o ~I (f ~~i J>b0 

(\ ) ~I~Y.-J ~I ~~I (f ~~ ~;,)1 (f Jl>- y:- J jYLdI0 

dl~ 0 o_~ 11 1 • 1 - 00 -~w)1 .:.--I:Lo~loo \'1
JL:~ ~,,~Y~ - 0 ~ ~ 

o"I~I (f ilk.:JI 6.;:J 
..G..Jy---L5J (2.5 gm) CsCI iy.r.--l l ..,l,..J}S (f ~l.o u~~J 

30 cm3 
) J~~~I~~IJ (0.94 gm) MgCI2· 6H20 i J-- _0 ~ I 

~'j ~r J ~}o/~\ Jwl ~~dJ:~J ~..J'j\ ~ J "Iy-:.il.b:-y. 

~,,?~ l?..ul ~J~~)~I J~I ~iy' ~I )1)1 ~~1 tiJ 

;. \.,.6-,.; JI ~ o~1 ....t; -~u - L" JI uL.o~L., -II Lb.;0 0 .:. c--:: " or.-' L:./ ~ ,,~ " "oJ ~ i 

~J) ~J ~\1\ 0L{~IJ 0L.5~1 l.lJ'~ e:l dl~J 2x 10-5 torr ~I.r>0 
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.).Y'-' ~Iw~ - ry-hJ1.t)S' - ?~/,.--i 


4:.)y-ll ~.r-1I6:W/- ) ) t,,) ~~)I - (rt "")~. u.P 


14/mmm '-,.i-I.;JI ....~I.JJ ~u </l) Cs 3Mg2Ci7 W }I.)i ~J: ~I 

~......-:JI......:jl!SJ a = 0.505 (I) A. e = 2.630 (5) A......-JrLUl )~)IIJ 
3

0.1>-J c) ..;.,~.rl:-I)..JJ.J Ox = 3A5 g em" ~)iJ1 ~l...:.5J 0m=3AO g em

. 5.8% c?JL, Rw J;)I J->L....J (2.=2) '-:,1L1 

or.-JI ~J»)I ~L.S:......;J.:JI uJl.:r..;.,Wo if o)~ w}1 I~ c?)}1JI~.rJ1 

~ ar/2).w. 6...,-1.7" wL.,,;..., cSr'-i..;.,wJ (00 I) cS~ jly ~WIJ 

~~~l' Cs+( I) CS+(2) ry-r--JIJ Mg++ r~I..;.,l;y-I L...i. [110] ,L,i)ll 

Z = 0.1899(6), CS+(2).»)-'.)iJ 2.=0 .)\ ~ e )yJl J>- <,)~J ..;.,L<,h\1 ~ 

e:h--1,jL.5 ~ Mg++ 0y.' J5 01 Mg++ 0;)\.lZ=OA021 J Cs+(I) 0~)U 

. )YL5 0y-i ~ cf' L' ~ Cs+(2) i Y-.i--=-' .)y.i J5J)yL5 ..;.,l;y-i c..... <.b........ly, 

wl)l )).5:.JI";"l;y-i h.;"';J J}.5 ..;.,l;) ~~Iy, ~ Cs+(1) iY-r:---- 0y-i J5J 
. <1L<.llu.h.IJ-h.11 ·wIIlCs+(I) . II..;.,\.; L<':""""<..i...h.l_h-JI . . . c- cj' r i Y-.r--' Y-. - . c- cj' 

. SrJTi 20 7w }I~; t: t.ll J;lh;... ~.rJ1.)i cJl ~I Ii,..j4i~J 

~IJ A3B2X7 ~ 0 ?I o~ ul~~ o~ 0~ ~UI 0 ~\ u.)191 

u-~\J ~~)\ JUI l?~ Sr3Ti20 7 ~rJ ~U\ l?J~1 0 yJI 4J 
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