Shmater

YTTRIUM RECOVERY FROM A SOLID-LIQUID
3 EXTRACTION PROCESS WITH D2EHPA AND TBP
FUNCTIONALIZED RESINS

P. A. Martinez Montoya?!, M. A. Navarro Villanueva?l, A. de J. Morales Ramirez!, R. G. Sanchez Alvarado*
IInstituto Politécnico Nacional, Escuela Superior de Ingenieria Quimica e Industrias Extractivas, Departamento de Metalurgia. UPALM S/N, Mexico City,
México
E-mail: adrianpedrom@gmail.com

Sociedad Mexicane
de Materiales A.C.

METHODOLOGY

INTRODUCTION

| . Collection of Mercury
* Rare earth elements, particularly _ Impre_gnatlpn of fluorescent > vapor
yttrium, have become critical elements ReS!n 5 resins with lamps extraction
due. to. their high derT\and in the WaShmg SOI\?erg’?SnEgIR) Ve
application of technological products.
The level of recycling is very low, in Lamp .
particular less than 1% of fluorescent Solid-Liquid | waste > L?aChl?g
lamps are recycled worldwide. extraction Ana|y3|_5 of grinding Ol waslie
* It is estimated that for this year, the (Sp;?]fﬁestsic > el)((;[gzct:it(l;gn | m—
phosphorous residues of the lamps that solutions) Solid-Liquid Analvsis of
are stored will contain around 25,000 ) — extraction X n? yS,I[.S O
tons of rare earth in greater quantity process (real el):irré(t:iégn
yttrium and europium. Chemical Resi solutm\nzs)
analysis »  Resi _
discharge Chemical Resin
' ' | (UV) analysis > .
. Y discharge
V— g
3 (high) l | . | ‘ o (UV
gl T 7 7 'Lihiom TEuroplum | Critical \LL
el s e RN o Desorption
% e L _ y -:.C_i‘__: —::M_ Near-Critical kine.Ft)ICS DeSOrpthn
0 ernum La m . .
g o nos | g cobal gt oG kinetics study
§ ‘ | |lndium |m StUdy
= N e et
£ 'Samarium | | In this case, yttrium extraction is highly
“Ow% : © : i effective with the use of D2EHPA, using
' ow) |2 > 14 (high) keronsene as diluent, in an 80/20 ratio. With
Supply risk Fig. 2..llustration of Extractant Immobilised Material (EIM) in 89.74% recovery, over the 77.29 and 78.91

extraction of REE |,,

obtained with 30% and 10% of D2EHPA,

Fig.1 The Department of Energy of U.S. ( DOE) medium-

e o s e v o || Swpotmsnateil | respectively
_.// Extractant ] 90
* The recovery of yttrium is proposed -
from the recycling of fluorescent lamps, %
through the solid-liquid process. C 60
* The solid-liguid process increases the n
contact area between extractant and X 30
metal ions, prevents the formation of a 0 10 20 30 40 50 60
third phase, as occurs in traditional t (min)
prOCESSGS SUCh ds IIqUId-lquId, and Extraction kinetics, where the reaction equilibrium is reached in 20 minutes,
achieves a reaction equilibrium in less 7 | i merethan st recoueryander ol tempersture codtions. it
time. Aqueous phase |- e REE g/L pH=1.5
The dependence of rare earth extraction efficiency _
RESULTS on pH value may be associated with changes in H+, CONCLUSIONS
concentration released by acid extraction. * D2EHPA-impregnated resins have been

successfully obtained.

Therefore, in order to favor the high extraction

188 percentage, additional experiments were kept at ® XAD-7 resins have been found to be
— 80 oH=1. functional for a solid-liquid extraction
O 70 92 process with good extraction and desorption
g gg o results; and show no wear after a duty cycle.
4; 40 c > * Equilibrium of the reaction was reached in
Ll 30 5 82 20 min. Under normal conditions, this beats
N ig % 8 the traditional process which according to

0 < ” l the literature reaches equilibrium in up to 40
0 2 4 6 8 10 12 72 min.
p H 70 0 20 20 [1] Binnemans, K., Jones, P. T., Blanpain, B., Van Gerven, T., Yang, Y., Walton, A., &

Buchert, M. (2013). Recycling of rare earths: a critical review. Journal of Cleaner
Production, 51, 1-22.
[2] Sakshi Batra, Anjali Awasthi, Muzaffar Igbal, and Dipaloy Datta. Solvent

impregnated resins for the treatment of aqueous solutions containing different
compounds: a review. Reviews in Chemical Engineering. 07 Aug 2020

% D2EPHA

Yttrium recovery behavior varying the percentage of extractant in dilution with
kerosene. Where the highest recovery was 89% with 20% extractant. The tests were
carried out at 60 minutes, with 0.5 g of functionalized resins, and an initial
concentration of yttrium of 0.1 g/L.

Fig.3.-Yttrium recovery behavior varying the pH. The extractions
were performed at 60 minutes, with 0.5 g of resins functionalized at
20% with D2EHPA, and an initial yttrium concentration of 0.1 g/L.



