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Recovery of Re from Hydrochloric Acid Containing Pt, Al, V, Co and Ni
by Precipitation Using Primary Amines
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Abstract

Rhenium (Re) is an industrially important metal because of its use in catalysts and additives in alloys. Due to the
rarity and maldistribution of Re, stabilization of its price and supply by recycling is quite important. Therefore, it is
necessary to develop Re recovery methods from acid leach solutions of spent catalysts and alloys. In this study, we
present a new Re recovery method using primary amines from Re-containing hydrochloric acid (HCI). Re was success-
fully recovered from HCI solutions as precipitates using 4-hexylaniline (HexAni). Separation of platinum (Pt) and Re
was achieved using 2-ethylhexylamine and HexAni as precipitants, respectively. We also succeeded in the selective and
quantitative precipitation of Re using HexAni from the HCI solution containing Re, aluminum, vanadium, cobalt, and
nickel. Precipitation recovery method of Re using HexAni from HCI solutions is a promising candidate for Re separa-

tion and recycling.
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Fig. 1 Scheme of the experiments on Re precipitation.
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Fig.2 Chemical structures of primary amines.

Table 1 Re precipitation using various primary amines (4 M
HCI, 300 mg/L of Re, amine/Re = 50 mol/mol, 1 h

of shaking)
Amine Re precipitation [%]
DeA 3
2EHA 0
HexAni 94
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Fig.3 Effect of HCI concentration on Re precipitation using
HexAni (300 mg/L of Re, HexAni/Re = 100 mol/mol,
1 h of shaking).
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Fig. 4 Effect of HexAni loading on Re precipitation (4 M
HCI, 300 mg/L of Re, 1 h of shaking).

LTI & 7z, Re loxf L1451t /s HexAni %
W5hHZ LT, BRI Re LBEIRSTHETH S 2 LB
HIBI U 7zo HexAni Zints ok & 5 Wik & Re MR OB
£R% Fig. S1Cmd, 5oHofkE 5 TL 97% D Re AL
BT D, RO IIC Re BRI AN AT HE
THDHEENHH LI, ShbOKEEER X b, HexAni
VRO 7o OO B 75 Re [BUR A SEBLC & B PR &
LTHET A 2 LMD E TR 5 T2,
33 Pt-Re RBABED DD Re 7 EEEINR

Re 1% Pt-Re i lLic b s 2 £ b, Pt & Re D
DERYEELHECH DS, £ 2 T, HexAni & A\, Pt
¥ L OV Re % 4% 300 mg/L & TR EEI A B D Re LAl
INGRER A 4T > 7o = DFESR, Pt ILBRIL 80%, Re TRk
KL 66% L 7D, Re & &I Pt & LTl h,
Re BHREY M ATE e & E I Lz, FHE DI,
HexAni D 4- 7 17 =) Vb5 E A\ T2 A4 lE

7



60} :

Re precipitation [%]

20 |

0 ] 1 1 1 1 1
0 10 20 30 40 50 60
Shaking time [min]

Fig.5 Effect of shaking time on Re precipitation using
HexAni (4 M HCI, 300 mg/L of Re, HexAni/Re =
100 mol/mol).
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Fig. 6 Mutual separation of Pt and Re using 2EHA and
HexAni (4 M HCI, 300 mg/L each of Pt and Re,
2EHA/Pt = 50 mol/mol, HexAni/Re = 100 mol/mol,
1 h of shaking).
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Fig.7 Precipitation of metal ions using HexAni from the
HCI solution (4 M HCI, 300 mg/L each of Re, Al, V,
Co, Ni, HexAni/Re = 100 mol/mol, 1 h of shaking).
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Fig.8 FT-IR spectra of Re-HexAni and HexAni-HCI.
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Fig. 9 XPS spectrum of Re-HexAni.
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