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Research Progress in Iridium Resources, Application and Recovery
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(1. School of Chemical Biology and Environment, Yuxi Normal University, Yuxi 653100, China;

2. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract; China is a big consumer of iridium. In the situation of shortage of iridium resources and strict control

abroad, efficient utilization and recovery of iridium resources is imminent. Iridium’ s chemical stability makes it

difficult to separate from other precious metals. This paper reviews the iridium resources,applications and secondary

resource recovery technologies. From classical chemical precipitation to solvent/solid phase extraction,it can be seen

that the iridium recovery technology has the characteristics of short process,low energy consumption,environmental

friendliness, high efficiency and so on. And the prospect of iridium recovery technologies is proposed.
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Table 1 Global demand for Ir in recent three years /t

Demand 2020 2021 2022

Chemical 0.8 0.8 0.9

Electrical &. electronics 1.8 1.6 1.9

Electrochemical 2.7 2.7 3.1
Other 2 2 2

Total 7.3 7.2 7.9
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0.2 mol/Liy HCL XF Ir (ND #EAT B 758 4 h,
Fa L (D, =N 2.39 mmol/L,
W%k 92% ., KA1 1 mol/L NH, SCN+20 g/L
PUIR MR g eI Uk %y 96. 55,
2R(CH;),NHCI + IrClZ =
[R(CH;), NH" ], (IrClZ ) +2Cl" (12)

%2 D30IR tEgEigHRMY
Table 2 D301R Parameterst*?

Performance index Parameters
Functional group —N(CH3)
Full exchange capacity/(mmol « g~!) =4 8tdry
=1. 4(wet)
Particle size/mm 0.315—1. 25
Water content/ % 50—60
Wet real density/(g « mL~1) 1.03—1.07
Wet superficial density/(g + mL™1) 0.65—0.72 g/mL
Effective size/mm 0.45—0.6
Uniformity coefficient 1.6—1.7
pH range 1—9

1= g 70 ] PAN-S (1-C2-l B {8 &) -2- 25 1)
BARIEAE pH = 1.5 (1955 R % W . oF A 3 3
0.3 mL/minfy &4 F . %F Ir FEAT WM, /£ pH=1. 0

(3 V0 B Rk R VA I 45 1R R JBE . T 1 Il i 2 3
98N L, WHEBREHRLM L ZRILES
BB X & Tr ¥ W i A7 W B e Il e 25 93,304,
LAN 2902 F Dowex 1-X8 BH B 7 58 # i 1% X Ir
14 1 B 32K F 99 %0 - 5 12 mol/L ) HCL e, =]
WeZ Sk 50% ~100% ., BODNAR 2150 % /] 4k 2% )5
AR O W e (PED 280 31 &5 b 2% 1H (325 m*/g)
(18 ek JSE 2 T P2 ek 5 B0k N 2 e A 7 1 M 2 T T
— J T BB RS A R PR R . IR
Bt 06 & Pt Rh Tr A7 WRRE, X 4k CIV ) 3 W B 25 3
iK% 0. 28 mmol/g. R 80 CHY 20 %0 & 1k B 5
HEAT VR , 4R T AT 35 100 %,
3.5 Hft

NI 25 5 v el A 4 T o P T BB A Dy S — il
WHEMAT LT ME AR R ESEGIE Tz
M GRS . FAN MR BT — o i) 32 B 30
BT NE r (V) Pt(IV) L Fef T VAP, Cu?t
Mg*" F1 Ca®" 4L 2 4 J& TR A5 V5 0 b 43 5 R [l i
Ir(IND o AR T 2 AL S5 0 3 B & 50, i B
FERPEAR Fa @ Eir . 35 3 B0 WoR L 4K R R IR 1]

K3 HIRBEEBEARS TR

Table 3 Iridium secondary resource recovery technology analysis

Recover; Total Literature
methody Extractant/adsorbent vield/ % Advantage Disadvantage resources
o 96. 66 . ) . The process is long,Long [20]
Classical Conventional reagent,simple .

L . . recovery period,metal backlog,
precipitation 98.5 operation, equipment . . . [22]
. R separation efficiency is not
method requirements are not high. . . .
88 high,low direct yield. [21]
Trioctylamine( TOA)isooctane 98 [24]
TBP, Aliquat 336 70—80 [28]
. . . . The product has high yield, The process of modulating
Solvent tri-octyl phosphine oxide, . . C N
. 98. 84 high purity and can be iridium hydrated cation is [31]
extraction TOPO .
extracted at room temperature. complicated.
Cyanex 471X diluted with .
99. 9 [32]
toluene
Nano-Al; O3 99. 4 [36]
vy-nano-Al, O3 99 It has high adsorption capacity, [37]
Solid phase Polyurethane Foam 98 can extract low concentration ['%8]
cracti iridium solution,can be —
io “hitosa rivatives =
extraction Chitosan Derivatives 85.5 extracted at room temperature, [39]
Fe; Oynanoparticle 80 and has less secondary waste. [40]
polymer nanofibers — [19]
D301R anion exchange resin 97. 14 - [41]
It b | The volume of the
Ton PAN-S Chelate Forming Resin =98 can' ex? ‘arllge ow . exchange solution is large,and [42]
concentration iridium solution .
exchange Poly(vinyl-ethylenediamine) 93.3 . . . subsequent concentration [43]
with high exchange capacity. . .
. treatment is required.
Dowex 1-X8 resin 99 [44]
. The proposed method did not
Extraction- | toxic chemical strinpi
cly on toxic chemical strippin
electrode- [EBTOA]Br/[ Bmim]PFs system >90 ey e ¢ pPpimg - [46]
. reagents and produced
position

lesser secondary waste.
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