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Editer: B. Van der Bruggen Recycling Li, P and Fe from cathodes of spent LiFePOy plays a =i role in of Li re

sources shartage, as well as environmental pretection. In this study, black mass from spent LiFePOy batteries

were sabyjec to roast at . un a mib atm ere to ihat = oxidation {n en, Li, Fe
Fiywerd: biected ing at 600 ° C under a nitrogen inhibit the oxidation of Fe®™. Then, Li, F
Fpant LIFaCl, enthades and P in the black mass were successfully leached into the sshation under optimal conditions (2 mol/L H.80,,

Brquaid to rabin r1, bemy ture of 3 g /min stirrd or minj, achiev = initi
Sﬁt:.:.":ﬁ]:m liquid to solid ratic of 101 e of 35°C, 30r/min stirring for 120 min), that achieved the initial
Precipi

separation of these elements from graphite and part of Al Subsequenily, a two-stage precipitation process,
cansisting of a cementation reaction fallowed by pH value adjustment, was employed to sequentially remave Cu
and Al from the leaching solution. The tolal separation efficiencies for Cuand Al achieved 99053 % and 95.37 %
(based on contents of black mass), respectively. After separation of Cu and Al, 96,03 % of Li and E3.60 % of P
present in the black mass were successfully recovered in the forms of Liz00s and FePOs, respectively. The
sirategy developed herein provides valuable guidance for the resource wiilization of P, Fe and Li, demonsirating
pramising potential for industrial-scale applications.

Impuriths el

1. Intreduction anid battery casing [6]. Improper dizposal of spent LFP batteriac not only

remults im 2 great waste of resources, but aloo leads o environmeneal

With the rapid advancement of modem science and technology,
human energy consumption has surged, driving an inceszant growth in
the demand for sustainable and environmentally friendly energy sour-
cen, auch as solar and wind energy [1,7]. However, the intrinsic prop-
arties like inztabilisy hinder the large-ccale applications of solar or wind
energy alone. Thua, combing muztainahle snergy with energy ctorage to
fabricate integrated enesgy systems receives great attention in recent
wearz [3]. Az an ideal medium for energy storage, especially electricity,
Li-ion batteries have emerged 2z a favored choice [4]. Within Li-ion
batteries, LiFePO; (LPP) batteries have gamered widespread adoption
owing to their exceptional zafety performance, cost-sffectivenesz, long
cycle life [5]. Howewver, with the extending of service life, a substantial
number of LFP bamerisz will inevitably reach their retirement phase
thereby generating spent batteriez. The typical composition of a LFP
battery includes a cathods, an anode of graphite, separator, electrolyte,

pollution due to the presence of P in the electrodes and organic matter in
the electrolyte [7]. Hence, the recycling of spent LFP batteries iz helpful
both to save natural rezources and tackle the environmental problemsa,
thereby responding a sustainability challenge [5,9].

Currently, recyding routes for cpant LFP batteries primarily incude
, pyromemllurgical [11,17], hydrometallergical
[13,14], and direct onez [15-17], az well as the combination of two or
more above. Among these, hydrometallurgy is deemed 2z an ideal pro-
cecz for large-pcale applications, due to ita low operating temperatures,
high recovery efficiency and produwct purity [156-20]. In a typical hy-
drometallurgy, pretreatment, leaching and separation processes are
included [21,22].

The pretreatment process ummlly encompamesz oteps much an
dizcharge, dizaczembly, crushing and sorting. Before further treatment,
dizcharge iz normally uweed to prevent poszible combustion and

* This article is part of a spedial issoe entitled: *SPT for LIBs Recycling” published in Separation and Purification Technology.
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