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ABSTRACT

Praseodymium (Pr) and neodymium (Nd) are among the rare earth elements that have received significant attention due to
their many applications. In this research, the separation of Pr and Nd from simulated NdFeB magnet leaching solutions with
Cyanex 272/kerosene was modeled and optimized. Response surface methodology (RSM) based on the central composite de-
sign (CCD) was applied to fit the polynomial equation to the experimental data. The effects of variables such as concentration
of Cyanex 272 (0.23-0.57 mol.L-1), pH (2.0-5.0) and O/A (1-3) on the extraction efficiency and separation factor of Pr and Nd
were studied. The order of the effect of the variables on the extraction efficiency was opposite to the effect of the variables
on the separation factor. The numerical optimization was performed to maximize the operational selectivity of the studied
system. The calculated results for Nd and Pr extraction percentages were 71.7% and 62.5%, respectively and the separation
factor was 1.54. Also, it was found the stripping of Pr and Nd ions from the loaded organic phase can be effectively conducted
under the 0.1 mol/L hydrochloric acid solution within a contact time of 5 min conditions. The studied system showed an ef-
ficient performance in both extraction and striping processes of Pr and Nd at investigated condition.

Keywords: Solvent extraction, Praseodymium, Neodymium, Chloride solution, Cyanex 272, Response surface methodology.

Received: 28 June 2020 | Accepted: 19 January 2021

* Corresponding Author:

Ahad Ghaemi, PhD

Address: School of Chemistry Engineering, Iran University of Science and Technology, Tehran, Iran.
Tel: +98 (21) 73228751

E-mail: aghaemi@iust.ac.ir

VAY

http:metalleng.ir/




¥ ooslad. Y¥ 093, 1199 5l

&

U/u%)(:f

Jotoxo 51 muosd9% 9 eaod9iily Elisim] o yige slaielsly (gilwaing 9 (225 axdllao
TYY (eSSl b yoi- 0o l-omondgid (5ol gl o (g 5Lusdanssd

TsSdo e F (il asl ey 3,8 (ool ol

.Qlﬂ' ‘Q‘)’Qj ‘Q‘)‘l‘ Calo g pJ.c iy [P SSWIPENREY P saSlisls ‘ASJ':S‘) 65;:.:2..3‘; -\

Ol el el nl Caso 5 ple olils pands (g 0aSiisls (jLssly Y
ol el (ol Caro g ple olRiils ¢ ol i 0aSiiils bl Y

oS>

4

glpel o cpl jo Wileag a3 8)90 Jlas lgl8 slas ) s 4 a5 siis S S 0l polic aus g3 (ND) poesdsis 9 (PP) peoudgsjly polic
Silodse lr 055 Gileanar 5 75 Siladie 035 SITYY Sl bsline b o pabreanssss sbyonl @l iloaned Jslne 5l meandsid 5 momsdsiiln
T 5 50 VY (il Cle (olneiie A 28 cln el gl 55 230,8 sdlisal (5350 e 2o line 52 Gouly i gy 5} 8 120
5 93,5 aalllas gilulaz 19151 o Przlyseinl as3l Nd gzl o3l slaguly » O-F) ol 4 156 cos o (YV/--0/+) o 58 pH «(+/YY -+/0Y mol/L)
Jolo silalaz 256 gl 6,8 51 s 5 O sl (205l Lo ki (638 31 lae o5 05000,8 ] 5155 000 (slagaly 0S| i e S¥oleo
516 5P 3 N gl il 8t ol s o5 038,8 lo Sl (b 38 et 41 ol omd i sl 50 i 5tz 55 a9 20,8
S8 Jol5 Lo, bl as ol (Las Nd g Prosloygs bood (6,5 )L (J1 51 ads anl )8 aadllas o ol oy VIO o Y107 VNIV 2l oS 5 4 g5lulo
5 gl anls 0 ealy obin 8 Slac aslllas 550 pinow @8ly Jo sl pdy el 48 B B ulad yloj g +/Y MOI/L ol G IS's oo ool el Loyl i o

Bl lad w8590 Lasl s 0 Nd 5 Proads ail)d 10 o

TVY oS0l c633 15" Jglone (oo a9 qumosdgsil o > zl oinl i guadS” (sejly

5 P gl (gelillis S Gz (Bocsm, wile
L P zlzanl gy 00,8 oo oolainl glic gjlulas
woslawl 8 50 Dlppas (Solow YU g pdilas] 4 axgs
5 Vb ls oy w558 Slags YL o2 55k
429 390 sl SVgaze Vb (ool 4 Hoew; Ul

Lo-f] et azls )3
3,90 >zl el 01,3 o Nd 6 Przlseiul 5 s 5lulos
Slolas jgkaie 4 [V] ) ol Ien 5 Iasl losls S5 o)
oSl 51 (La) by (5ol IS Jskowe 5IND g Pr
5l Selo 4z Ll b aioges solatwl Selo TYVY

1.Bandaetal
2. Cyanex 272

VAR /Y b pdy | VYA B/ A el s

doddlo .Y

Ayl A (68,8 jaxie ply> 4 axei b (S oL polie
b byt clagsyslod o Sl sles )l Gl
Losbonngl ook sy shms oy,
=B slas 08 g ol e slagal (Slo iules axmio
S50 Al mlio 10 o b lalide & g0 4y a5 aien
et 3955 5 (PP aoudghyl p polic [V ] 055 oo )3 oolicna]
S S it S S ol yolic 4 53> (Nd)
S5y 5wk (Sl ol byl w0 Pro Lol
Bl ol slyn] adgi o 55 Nd Lol 5,005
o 16 YT el 5l s st Gl A, g it
@by 5l SB b polie gl 5 silulaz sl

1 o 0k 35

B a5

o gwdigen 00l |l o g ole olSiils ol o5 1 LS
+AA (V) YYYYAVO) oyils

aghaemi@iust.ac.ir : Susg ySI! Sy

http:metalleng.ir/



A ir

Syl g 00kl (gl Jglomo 51 waosd9d g w0393 31 &1 550! 52 g0 1 il )y (6 5lwdings 9 (2525 axlllao

VY ol b 2o s 955

e So o byell ad el s s el
ooy opl odas olpl aigd o aiily &5 Col (asise
alllas 9,90 (slapiia Gloo MiSean (3903 Bl pas
Goly p seie JolS sla i1 @l SUls amc o a5 e
b bty (USie ol ke jslane & [NA] 5l 1,
)" .oo)fb_a PL?'-." 0 i A d)L"] sl g, )\ solazul
(sl 32 g slwdis 10 cawlin 0 pustie iz Slo g, Ao
2 o9y ool 5l esliul Y] e TaRul mlaw b,
2 Ay Shles Gloyuall iloaige 5 (225 iledoe
Ive\] el oo F &8ly g D> zlmel anlyp
b s oo prandst byl Sized 5l Jol> Jalows Sl
Sl e o0t atgy sbo e iols ploxil 1) ¥YF ST
o cdale g ol a JT 56 cans pH XYF oSl cdale
Y/ mol/L 4 ¥ ¥/« «+/0Y mol/L ply oy & &lyd
Silosige 5o YOl (Sen 5 ule w08 Jol>
0aiiS gl gl Clale o STyes chale Ll Sse sla e
sl anci faie a5 Wil plil fely mhaws s,
wo)f J.@L> A0/0% )g‘).g

oozl by (g Lol o, (3o 5 eyl ity 4
Jolwe 5 Nd 5 Prozl sl sl o sleesls
~oolped95 byoal Sized 5l Jol> sy (luacs
gy Lly cpl e 28 ndy plonl YVY Sl U e
b nl Slp 6 0 S b sl p b whaw
B9 S IS 5l o9t 5 Ol 35 (650
a5 JT 31 G 5 PH TVY oSolos il gl picie oo
o il )5Sl g gl aoil slagesl » s
L oaslllas o)90 wsld g sloyully Gizee wo)S
5 aled 5o o) Ay Paslle &b o, ) oslinl
pdy el JT 36 50 00d 655k 518 slagys: ado

Baod (09 9 390 Y

3‘9.0

RV S (TR L UX GO S I A (LW ¢ W
Silodd) solate 4 Bsls 800 5l eud angd 0395 5l 4
—Olyaeesdgily slacSes ol colaiul saiiSzl Sl
&I, (AA/A%) aul iim Ol i aaes 3955 9 (A4/2%) &l jiis
RVO RSSO [ POV SN ES PN VIS U R GO S0 W)
45l PH oalass jglate 4y (pizrpod 00,5 o0liie) S5 IS 000
A ool S ISy jaum el [SLigel 51 T 518

13. Response surface methodology (RSM)

14. Organic to aqueous phase ratio (O/A)

15. Desirability function strategy

16. Bis (2,4,4-trimethylpentyl) phosphinic acid
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17. Inductively coupled plasma-optical emission spectrometry (ICP-OES)
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