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-

 [ (NH3)5Cl]MoO4  [ (NH3)5Cl]WO4, ,

T = –123—20 C

( . . Pnma)  0,26 % 

. . -

, .

: , , , , -

, , .

 [ 1—3 ]  [MA(NH3)5Cl]MBO4

(MA = Rh, Ir; MB = Mo, W). -

200 C  800 C, -

.

 [ (NH3)5Cl]MoO4  [ (NH3)5Cl]WO4, -

.

 Na2WO4 2H2O ( ), Na2 O4 2 2  ( )  [ (NH3)5Cl]

Cl2,  [ 4 ]. -

,  1:1, -

. , -

. 90 %.  

 [ (NH3)5Cl]MoO4

 [ (NH3)5Cl]WO4  ARL X TRA (CuK - , -

, ). , -

 [MA(NH3)5Cl]MBO4 (M
A = Rh, Ir; MB = Mo, W) [ 1—3 ].  

in

situ  Bruker D8 Advance (CuK - , , -

, ), -

 Anron Paar HTK16 (  1 ./ ). -

,  — -

-Al2O3 SRM 676 (a = 4,75919(44), c = 12,99183(174) Å) [ 5 ]. -
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-Al2O3 -

,  [ 6 ]. 

Bruker X8 APEX (MoK - , ,  CCD- -

) T = –123 C, –48 C  20 C. . -

, . -

 SHELXTL [ 7 ]. 

. 1  2. -

 [ (NH3)5Cl]WO4 . 1. , -

, , -

(ICSD, Fachinformationszentrum Karlsruhe, -76344 Eggenstein-Leopoldshafen, Germany; e-mail 

 1  

[ (NH3)5Cl]MoO4

, C

–123 –48 20 

a, Å 11,0654(4) 11,0874(2) 11,1264(2) 

a/a (–123 C  20 C), % — +0,20 +0,55 

B, Å 8,4156(3) 8,4140(2) 8,4173(1) 

b/b (–123 C  20 C), % — –0,02 +0,02 

c, Å 10,5174(3) 10,4972(2) 10,4898(1) 

c/c (–123 C  20 C), % — –0,19 –0,26 

V, Å3 979,40(6) 979,28(3) 982,41(2) 

. Pnma Pnma Pnma

Z 4 4 4 

d , /c 3 2,302 2,303 2,295 

 2260 2269 2274 

R1, % (wR2, %) 2,59 (4,73) 3,01 (5,31) 3,23 (5,69) 

R1 (I  2 (I ), % (wR2, %) 2,10 (4,59) 2,40 (5,13) 2,46 (5,46) 

S F 2 1,045 1,053 1,065 

Co—N , Å 1,957 1,957 1,956 

Co—Cl, Å 2,275 1,275 2,275 

N—Co—Cl, . 178,46(6) 178,74(7) 179,01(7) 

Mo—O , Å 1,766 1,762 1,760 

O— —O, . 109,0—109,7 108,9—109,7 109,2—109,6 

ICSD  422142 422143 422144 

, C

30 100 150 

a, Å 11,131(3) 11,179(3) 11,208(3) 

a/a (30 C  150 C), % — +0,44 +0,70 

b, Å 8,420(3) 8,416(3) 8,415(3) 

b/b (30 C  150 C), % — –0,04 –0,06 

c, Å 10,482(3) 10,478(3) 10,480(3) 

c/c (30 C  150 C), % — –0,04 –0,01 
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 2.

c  TG 209 F1 Iris®  NETZSCH.  20—30 ,

Al2O3- ,  10 ./ . , -

,  800 -

.  [ (NH3)5Cl]MoO4 / -

 Co+Mo, %: 45,9 ± 0,4/45,62,  [ (NH3)5Cl]WO4 /  Co+W, %: 57,10 

 0,4/56,80. 

 ( )

 PDF-2 [ 9 ]. 

 2  

[ (NH3)5Cl]WO4

, C

–123 –48 20 

a, Å 11,1075(2) 11,1455(2) 11,1826(2) 

a/a (–123 C  20 C), % — +0,34 +0,67 

b, Å 8,4236(2) 8,4256(2) 8,4262(1) 

b/b (–123 C  20 C), % — +0,02 +0,03 

c, Å 10,5009(2) 10,4812(2) 10,4731(2) 

c/c (–123 C  20 C), % — –0,19 –0,26 

V, Å3 982,52(3) 984,26(3) 986,85(3) 

. Pnma Pnma Pnma

Z 4 4 4 

d , /c 3 2,889 2,884 2,877 

 2276 2277 2288 

R1, % 1,97 (3,86) 2,15 (4,21) 1,63 (3,58) 

R1 (I  2 (I ), %  1,72 (3,79) 1,84 (4,13) 1,47 (3,54) 

S F 2 1,074 1,095 1,106 

Co—N , Å 1,956 1,956 1,955 

Co—Cl, Å 2,274 2,275 2,276 

N(3)—Co—Cl, . 178,87(8) 179,35(10) 179,52(8) 

W—O , Å 1,774 1,771 1,770 

O—W—O, . 108,9—109,7 109,1—109,6 109,3—109,6 

ICSD  422139 422140 422141 

, C

30 100 150 

a, Å 11,182(3) 11,221(3) 11,247(3) 

a/a (30 C  150 C), % — +0,36 +0,58 

b, Å 8,428(3) 8,427(3) 8,426(3) 

b/b (30 C  150 C), % — –0,01 –0,02 

c, Å 10,474(3) 10,474(3) 10,477(3) 

c/c (30 C  150 C), % — 0 +0,03 
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. 1.  [Co(NH3)5Cl]WO4 -

b

-

 ( . . 1  2), ,

 –123—20 C

.

 O— —O .

N(3)— —

Cl,  0,6 -

 180 .

, -

 –123—20 C, -

 ( . . 1

 2), -

 0,26 %. a -

0,6 %, b .

 (Bruker D8 Advance,  Anron Paar HTK16), 

 150 C ( . . 1  2) a  (

0,6—0,7 %), b c -

. ,  [ (NH3)5Cl]MoO4 -

 200 ,  600 MoO4 ( . 2) [ PDF  21-

868, 9 ].  [ (NH3)5Cl]WO4,

600  Co  W.

. 2. ,  [Co(NH3)5Cl] O4 -

 (  1 C/ ,  0,020  2 ,  6 ).

 ( ) MoO4. -

                                                         -Al2O3



. . , . . , . . .950

. 3.  [ (NH3)5Cl]MoO4 ( )  [Co(NH3)5Cl]WO4 ( ) -

                                                           ,  10 C/

,

 200 C ( . 3). 

, . ,  580 C

.

 [ (NH3)5Cl]MoO4  47,56 %, -

 CoMoO.  [ (NH3)5Cl]WO4  35,43 %, 

 CoWO2. -

 600 C  Co  Mo (  W). 

 [ (NH3)5Cl]WO4  800 -

 3 7W6 ( . . R-3m, PDF 

 01-002-1091),  W (a = 3,157(3) Å, . . Im-3m, PDF  01-004-0806)  

3W, 3Mo (a = 5,132(2), c = 4,130(3) Å, . . P63/mmc, PDF  01-

029-0488).  (TM-1000, Hitachi) -

, . . -  ( . 4).

. 4.  [Co(NH3)5Cl]WO4,  — -

 H2 (  10 C/ , 800 C,  3 ),

.

                                                : 3W, 7W6  W
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 [ (NH3)5Cl] O4 3Mo,

 Mo ( . . Im-3m, PDF  01-042-1120) 7Mo6, 7W6; -

- .

, -

 [ (NH3)5Cl]MoO4  [ (NH3)5Cl]WO4, ,

T = –123—20 C  ( . . Pnma) -

 0,26 % .

, -

 800 .

 I . .

.

 11-

03-00668- ,  112 

960 -
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