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Investigation of effective parameters on solvent extraction of selenium from
aqueous nitric acid media using cyanex 30lextractant

F. Mahmoudiani®", S.A. Milani2, F. Hormozi!

1. Chemical engineering department, Semnan University, P.O. Box: 35131-19111, Semnan- Iran.
2. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, P.O. Box: 14893-836, Tehran — Iran.

Abstract:

Selenium is one of the most important and widely used elements in industry and at the same time very rare in nature; its
major uses are in the manufacture of electronic equipment, in pigments, in making glass, in the nuclear medicine
for treatment, diagnosis and therapy. The principal commercial source of selenium is as a by-product of copper refining.
Several methods have beenused for processing and recovery of selenium from anode slimes. These include
hydrometallurgical methods. Liquid- liquid (solvent) extraction. In this research, the liquid- liquid (solvent) extraction
method was optimized to recover selenium from aqueous nitric acid solutions. To evaluate the impacts of three independent
variables, namely nitric acid concentration, Cyanex 301 concentration and extraction temperature on the responses of the
percentage extractions (%E) of selenium, experiments designed by response surface methodology (RSM) based on the
central composite design (CCD) were performed. The selenium recovery was optimized and at the optimum condition of
HNO3 concentration of 2.75 mol L, Cyanex 301 concentration of 0.06 mol L%, and extraction temperature of 25°C Se
recovery was found to be more than 98%.

Keywords: Solvent extraction, Selenium, Cyanex 301, nitric acid media.
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3. One variable at time
4. Coefficient of determination



A p
I )

> Copalis  Cous
R Ol 9l Slawd il a5

(&30) i (oo ,8 olRasls 1A wawl VF I

303 e ot ks Olsie 1y il gl el oy o s e ¥ U 53550 oS e b ) i

RUSTFCJES N IRWI Lo Yol oSolew clale HNO, cdale o leus
(YE) (C) (mol L) (mol L) Saley
A Yo --204 \. )
0+ Yo . YOV o Y
vay Yo, SAYe- Y. Y
Qg ¥ Yo, N Y. £
£A- O« -+ 904 o o
VAA Yo, ey Y. 5
Y0 Y. -+ 904 o s
Y. O . YOY o A
£5,0 O« -+904 \. q
Qg ¥ Yo, e Y. )
Yot Fepe N Y. 1
Qg ¥ Yo, e Y. Y
AAA Yo, N N s
Vo Yo, e I i
Qg ¥ Yo, Ees Y. 10
A A Ve, e Y- '
0qf O« . YOV \. Y
g ¥ Yo, N Y. VA
Qg ¥ Yo, e Y. 14
AY )\ Yo . YOV \. Y-

b gl 5l o p0 (sl g0 (4250 sl i Jae il ly Jelos Y Jgun

& Slaye o 331 saz e Slagye 5eSle Sl Sl
Joe Ve AyX ey 14 £XYV YAV v4,-9 Sepeen s siee
(X)) ol FXN Ve \ FXN Ve £Y,V4 <epeve
(X¢) oS3k VXY YRRV ) VXN -YAFY VAYE ceeeq
(Xe)leo ax\-YvYs 3 BX\ Y VYE B¥ VO Cepenn)
X, XYY YAY \ XY YAY Y. Vs <o
Xy’ FXN VYA ) FXN VYA 03 <o
X" YX\-Vass \ YX\-Vass YYA- ey
Js X\ A8 V4
R [AVED
4 R Y
osd iR (/AN F)

o] Cawdds 1) D9 a4 Ginlesl ola e g guides zlpl do o o oy bl ores
Y'==vva0, WTIA VT N Fea X + Y FAYETX) X+ AV X =84 g0 aXT =) AT XY X

—1,84v0¢X] Y



A y
R e
R Ol 9l Slawd il a5

(&30) i (oo ,8 olRasls 1A wawl VF I

Tyl v y0 p Slloc b o 41
0uiS gl yctanl CLE = chpual S i il i1

Ol cnl s eols las V S o el 2l el vy (¥0'C) el gloo Y eSSl cdale —opl S s cdale S
slasSse dlass (il3dl g5050 cnl e 05 o ()T RIS s 5 prtles gl A0l aoys a3l la] el oaiiS gl Sl cbale
e il L s o el ] il STy (oS gamm e gl pinl ke scpmly slocdile s el sasiS
G Ty sy Jol 4 b g ol 5B )0 eeiles sl (1als b s aid) 5 sl oo (Rl metles gl il o jo Tal vouisS gl e
Sl o @bl Gmals ez jo 5 JT 58 JT 56 9,005 Jhaie Gal33 b plgige 1y ol nl 457 090 sl () o 5l el

T A My

%E «(1V) as

Sl dg0 i Jeloni g sl Sy il - oo 5
S YY) uSohews (id o Jgo o0 #) ol cdale S jo ) s 2l ol aisyo g auel SO s cdale - Lo o galdall ) Y S
@ ole e 1y Sals o cle Al oo ol el 2l sl s o . °Cl Y- 3 les Jali8l b g o cdalive a5 jshailen 0o 0
SVl S Be )3 o 5 sl e 13 oo s 0l e ) S U il ] STy 03 HlesS Cani
Sl S 555 SV Al o il 5l e lS Ll il el 1y gl al a0 alS Lo el b el S
Ol or Lazme (slod 50wl So S Y MOl L & o cdale 0 a5 ams o ylis Hoges ol el o1 ol slacdale 5l 5 i

S gate | el gaite gl Aol

S amis ¥

Logi piles (sl 00 (e gl Al do )0 Al el (o sl I eailes 3o gl el gl Yo ) oSl LS S0l
sbes 50 g 2l 56 50 ol SO s Y YO MOl L7 (¥ ) LSSl + o # mol L7 gaigs Loyl o o(+ APA Cngllas L) aige Jow
i il 8l b g ol e BT 2 e ¥ ooy Jolae (gaanl 10 puides S50 gl y5eil 45 0 soalive .owl Cavdds lase
Wb oo salS Zl izl ss e aul clale



A

R

A%;’nkz;’

r»
" s 5 o
Ol 9 Slaiwd il a5

(&30) i (oo ,8 olRasls 1A wawl VF I

Y%E (IV) puidew 15! 0 y2

C/I"o A . Ve i \y
" Ry e
(o>

(V) puiles gl ilasjo 5 YoV LSl /8 MOl L ol cdale jo sl cdalé g Lo puico g0 Sleypd il (gom dw loges ¥ S

&=l

[1]. Lopes G., William Avila F. , Guilnerme L. R. G., 2017. Review Selenium behavior in the soil environment and its
implication for human health, Comportamen to de selénio no solo e sua implicacdo para a saide humana. Ciénc. Agrotec,
41(6), 605-615.

[2] Najafi A., Rezaei B., Qarabaghi, M., 2015. Statistical analysis of selenium recovery from Sarcheshmeh copper anode
slimes, International Conference on new research findings in chemistry and chemical engineering, Tehran.

[3] Bartos, P. J., (2002). SX-EW copper and the technology cycle, Resources policy 28 (3-4) 85-94.

[4] Jeon, S., Tabelin, C.B., Park, I., Nagata, Y., Itoa, M., Naoki, H., 2020. Ammonium thiosulfate extraction of gold from
printed circuit boards (PCBs) of end-of-life mobile phones and its recovery from pregnant leach solution by cementation.
Hydrometallurgy 191, 105214.

[5] Chowdhury, Madhusree Roy, and Shyamal K. Sanyal. 1993, Separation by solvent extraction of tellurium(IV) and
selenium(1V) with tri-n butyl phosphate: some mechanistic aspets, Hydrometa-llurgy 32.2, 189-200.

[6] Agrawal, Y. K., S. K. Menon, and Yauvan Pancholi, 2003. Liquid-liquid extraction, preconcentration and trace
determination of selenium with rotaxane, 42(12).

[7] Mhaske, Ashok A., and Purushottam M. Dhadke, 2003. Separation of Te (IV) and Se (IV) by extraction with Cyanex
925, Separation science and technology 38.14, 3575-3589.

[8] Sargar, Balasaheb M., Sandip V. Mahamuni, and Mansing A. Anuse, 2011. Sequential separation of selenium (IV)
from tellurium (IV) by solvent extraction with Nn-octylaniline: Analysis of real samples, Journal of Saudi Chemical
Society 15.2, 177-185.

[9] Sattari, Anahita, Maryam Kavousi, and Eskandar Keshavarz Alamdari, 2017. Solvent Extraction of Selenium in
Hydrochloric Acid Media by Using Triisobutyl Phosphate and Triisobutyl Phos-phate/Dodecanol Mixture, Transactions
of the Indian Institute of Metals 70.4, 1103-1109.

[10] Guifen Y., Xiaobin Z., Fu L., Jipeng C., Yuhong M., Huai Z., 2006. Preparation of CNTs-supported Fe304 and Fe3C
nanoparticles and the investigation on their magnetic properties. In: NEMS ‘06 1st IEEE International Conference on nano/
micro engineered and molecular systems, 649-652.

[11] Montgomery, Douglas C. Design and analysis of experiments. John wiley & sons, 2017.

[12] Gringeri A., Keng P. C., Borch R. F., 1988. Diethyldithiocarbamate inhibition of murine bone marrow toxicity caused
by cis-diamminedichloroplatinum(ll) or diammine-(1,1-cyclobutanedi-carboxylato)-platinum(ll), Cancer Research,
48(20): 5708-5712.



