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Table 1 Main chemical composition of platinum—palladium-rhodium—iron alloys (mass fraction) %
I Fe Al Ca Si Mn Pd Cu Pt Rh
s 45.700 10.130 8.250 7.890 4.390 0.882 0.845 0.835 0.118 0.114

BT BE -k & 4 TRURHI X R A S (XRD) 43
Mras a1 TR, 3 ZAFTE Fe,0,. FesSi, . ALO,
YItH .

FALBE -4k A 4 ORI SEM-EDS FAIF 25 3 W,
P2, I JEORE R TRLRE , 5T 208, N B AR R 4
MEGERR, X5 XRD /5 RAH B I UE . fETE 7
Mra&i ke 5850 K F BB A0, i 5P L
()46 4 A0 o7 IR A, 40 40 A B AR Sk b

PARRIRAE AR & ARG S ik

KA - A SE HER, fl s R R
50 mm X 20 mm X 3 mm [ FEAR B RLEE -, 0k e T
PEATFT I K eAb PR, R ] £ BEAB 755 1 15 min, &
TR REE P/ i o g A

K FH Tl 2l ik b (46 >99. 5%, R F 2k 60 mm
x 30 mm x 2 mm ) VE A FIRRONR , R 2 T A 7T
AL B, SR 50% (V/V)HCLZ R 10 min, Bk



2026 4 6 A% 3 1

HE OCAE R = U BT Y R )

3 M BARER il 28 TR <21 -

1500
| 1-Fe,0,
1200} 2-Fe Si,
| 3-ALO,
= 900f
‘\.\1
Z 600L 11
U
=
300} 1 3

0,
10 20 30 40 50 60 70 80 90
200%)

B1 ARG 4 5URHY XRD 5]
Fig. 1 XRD pattern of platinum-palladium-rhodium-

iron alloy raw materials
E=N i BTN B B QU i e g T
1.3 KGJRIE
FIFH Factsage 4 7 2% 53 Br k44, 353. 15 K Hif Fe
(Pt,Pd,Rh)-H,0 & E-pH {3 X 4n &l 3 firsk , 7 pH

. t ‘

100 wm

o
P “ 5

{H-2~4 JE B P, LA TF-0. 2~0. 80 V (& 3 FHFZ X
1) , Fe A 7E Fe i Fa 5 X B, Pt Pd F11 Rh ) 43 )& 5
FE I AFAE o FEDL SN R4 T FL A, A B -k
B4 T Fe B AN Wi fif A H fg b, i P Pd Al
Rh DA AH & 7R Fi e v o

BARAE -k 4 AR T 2530 o i A2 o AR S
BRSEN VH BER RO B . i T AR -G
G BEAR, Tl kb A AR , B T S0 4k T HR
. FE B IR, B4R ik & AR AL
fif Az B Fe™ 3E A 1) FEL AR Y, I BB A A
BRUTBL B0 S B R EL A = 9 SRk L7, P

I O 4 R AR BB AR U , AT 52 B0 5 Bk i
(SR =
1.4 ﬁ%ﬁ%
o Ak B A - 4 PR AR G o 1Y B

AR Ao ] 5 7 LA A, I BRI I R R . 3
P2 B A RO T J8 TE K, 1o LR B0 JEE S 22

B2 ARG S URHE S KOt R il i

Fig. 2 Morphology and elemental distribution of platinum-palladium-rhodium-iron alloy raw materials
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Fig. 4 Effect of reaction temperature on anode

dissolution rate and cathode current efficiency
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dissolution rate and cathode current efficiency
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Research on the electrolytic separation process of iron catchers of waste three—way catalysts
and preparation of cathode iron
LU Wen, SHI Shanlin, SHU Fangxia, ZHAO Xuanbo, LIANG Jiaqi
(Shenyang Research Institute of Nonferrous Metals Co. , Ltd. , Shenyang 110141, China)

Abstract: The iron collector product of spent three-way catalysts (PGMs-iron alloy) is a typical intermediate
product from precious metal smelting tailings and scrapped catalyst treatment. The large amount of iron present not
only severely interferes with the purification accuracy of precious metals but also reduces the processing efficiency
of subsequent refining processes while increasing energy consumption and costs. This study takes PGMs-iron alloy
as the research object, focusing on the efficiency and controllability of electrolytic separation technology. Anodic
dissolution rate (reflecting the stability and sustainability of alloy dissolution) and cathodic current efficiency
(characterizing the selectivity of target ion reduction and energy utilization efficiency) were selected as key
evaluation indicators. The synergistic effects of process parameters such as electrolysis temperature, electrolyte
pH, Fe’* concentration, and current density, as well as the composite electrolyte system composed of sodium citrate
(15 g/L) , ascorbic acid (2 g/L.) and ammonium sulfate (10 g/L.) on separation efficiency, were systematically
investigated. Key operating conditions were optimized through single-factor variable experiments and mechanism
analysis. Experimental results show that under the optimal conditions of temperature 50°C , pH=5.0, Fe*
concentration 120 g/L, current density 350 A/m?, the enrichment factor of platinum, palladium and rhodium in
anode slime is 20 times, and the recovery rate exceeds 99 % ; The peak position of cathode iron is consistent with

the standard card ( PDF 01-087-0721 ), and no other single phase is detected; The waste electrolyte produced in
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the process can be used to prepare ferrous sulfate by dissolution crystallization; Under the optimum operating
conditions, there is no obvious passivation phenomenon in the anode, and there is no obvious side reaction of
hydrogen evolution in the cathode. The purity and current efficiency of the product are at a high level. This study
not only provides a solid theoretical basis and a direct reference technical scheme for the industrial efficient
separation of PGMs-iron alloy, but also provides a new idea for the utilization of PGMs containing waste.

Key words: waste ternary catalyst; platinum-palladiam-rhodium recycling; iron recycling; platinum-palladium-
rhodium-iron alloy (PGMs-iron alloy) ; electrolytic separation; concentration of precious metals; anode sludge;

cathodic iron
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