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Three-way catalysts used for the purification of automotive exhaust gases from CO, unburnt
hydrocarbons, and nitrogen oxides contain platinum group metals (Pt, Pd, and Rh) as active
components. Thermal decomposition of the double complex salts (DCS) deposited on the support allows
these metals to be obtained in an alloy (solid solution) state. The partial replacement of rhodium with the
third metal additionally enhances the properties and reduces the cost of the catalytic composition. In the
present work, alumina-supported trimetallic catalysts containing Rh, Ru and Pd in their composition
were synthesized and studied in comparison with bimetallic Pd-Rh/Al,O, reference sample.

Synthesis of DCS and their solid solutions
x[Rh(NH3)5CI]CI + 1-x[Ru(NH,):CI]Cl, + K,[Pd(NO,),] > [Rh(NH,):Cl],[Ru(NH,):Cl],,[Pd(NO,),]| + 2KCI

C (IM(NH,)<CI]CL,) = 0,01-0,05 M, C (K,[Pd(NO,),]) = 0,07-0,1 M, x = 0+1, T = 20°C. Yields: 70-75%
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Thermal properties

In a synthetic air atmosphere In a hydrogen atmosphere

B 12
100 - ] . ] TG i

o
-
o

|
co

90

°o 80 <

%

m,

70 -

j\“

DTA, mW/mg

I LA DL B B B
o N A OO 0O =
DTA, mW/mg

L L L LA B

o N B O
DTA, mW/mg

60 Rhg 5Pdg 5 Rhg_sRug 5Pd

! I 1 ! I ' 1
m/z=18, H,0
m/z=17, H,0, NH,
m/z=28, N,
—

m/z=15, NH,

|
'
N

[T T TTT T
o - N w - (4]
T
U
[ %

50
2,5

I v ] " ] J
"> 204 miz=18,H0 /\/\‘
1,5 4

101 m/z=17, H,0, NH,
0,5

A
A

Rh-Ru-Pd
S

m/z=18, H20

0
N
o

m/z=17, H,0, NH,

Rh PDF-2 #05-685

A .
Pd PDF-2 #46-1043

mlz=30_,\[x|0 L N
‘ Ru PDF-2 #6-663

m/z=28, N,

Intensity (arb. u.)

I ' 1
m/z=30, NO m/z=15, NH,

m/z=44, NZO i
~ 7 miz=14, N2

lon Current*10'9, A lon Current*10°, A

lon Current*10'9, A lon Current*10®, A

-~
*
et
c
[H]
S
[
=]
o
c
°
<
q’n
(=
-
*
b
c
(]
|-
-
=]
(&)
c
°

m/z=44, N 20 m/z=44, N 20

m/z=15, NH3
. T J T J T y T T J y T : T L T T
100 150 200 250 100 150 200 250 . . . . I . |
T.°C T,°C 90

Catalytic tests

) The activity and stability of the
325 — catalyst compositions obtained
[Rh(NH):CI1,[RU(NHy)sCl],  [PA(NO,),] 300 Pa-Rh s | A, were examined in CO oxidation
} N ///i Pd-Rh-Ru reaction carried out under prompt
L /// ther_rr_lal aging pondltlons._ The
: : 2%0- /A// addition of ruthenium only slightly
RN R 25] * improves the initial activity of the
R PO AL, ol _catalytic system but si_g_nificantly

2 3 4 5 6 7 Increases its thermal stability.
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