VF-F ):Jl.) VY Jl> Ay e)Lo.:: A4 0,99 ‘Lglw 6)5L35‘5~.:J.~QA ‘[nelc AJ.ZA

Journal of Nuclear Science, Engineering and Technology
Vol. 46 (3), Serial Number 113, 2025

) 9 oy (S ol Wil 8 0uisS )5S Al o (ol g oy JLEST (b yol )by axdliae
Sl s gimw o

¥ Sy dan Y 6 ygianlgs v o (T3 Slus Juold ) obT yuls] sl
Ol eoboons FONTN-NANNY 2 iy Fgaio ylioms olKils G 5 Gl ¢ gand (gwiige 0aSisls L)
Ol eyl IYPO-ATAZ : s Gsaio oyl pl (o3l (65,50 (ylojlos csldins 528 5 pole olKingh (slaind S g a5 1> caSinghy ¥

*Email: m_khajenoori@semnan.ac.ir

VESLYNVY callie o pdy Zo b VE- VYA e 6,550 0,60 VF- SV VA callie 8L 50 &0,

oduS>
W 8 CaSs jloged sla g L3, g oy DOWEX 0 W-XA 55 5l oolainl b oo 0] 5 po e S Jols 9] )8 aslllas ol yo
Pl £k siludoe (oo JUS! sloadlse arulos Cuzr 0 Y g IVYAY L il o e Y(ID) 5 Ce(Il) sl o2 Jobs ooy
A3 Sl B Grizen g 6970 (ST 5 loy3009)0 985 i galed Sok Cueglie ol alids o> JUII Cuaglie Slapanilo 0L
Pl e R Sloy30950 B9 Cuglie oS Iy LA b NAE oy (LDF) (a3 a5 120 (g9 Joo Lawgi o> JUil
G Se ol (S il 1 g0 dl o iy (slo,309,0 385 (RI<Rax<Rint) cewl aiols o 0l g oo job polie Sou Jols anl 3
a> o ol lis oS vg Y 5l 55,50 YD) o Ce(Ill) sly el soe mmen ol asbid anld oosS JuS als e olgie
b oo & 5w cdSo sae ol 0l oads abul o w p Cono i o ol (Slo,3009,0 HLaml gy Jols alyp F eawsS J S

oy JUl Conglie ol yims (gt oyl o o S Jols (0 jlguads

Study of mass transfer parameters and identification of rate-controlling step
in the cerium and yttrium ion exchange process in a fixed bed column
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Abstract

In this study, the ion exchange process of cerium and yttrium using Dowex 50W-X8 resin was
investigated, and the behavior of the breakthrough curves was reported. The ion exchange percentage for
Ce(III) and Y(III) was 73.93% and 70%, respectively. Mathematical modeling was performed to calculate
the mass transfer components. Various mass transfer resistance mechanisms such as film diffusion
resistance, intraparticle diffusion, axial dispersion, and other mass transfer approximations were
investigated using the linear driving force (LDF) model. Investigations showed that intraparticle diffusion
resistance had the largest contribution to the ion exchange process of the rare elements cerium and
yttrium (Rf < Rax < Rint). Intraparticle diffusion, the second stage of the overall ion exchange
mechanism, was identified as the controlling stage of the process. The Biot number for Ce(IIl) and Y(III)
was greater than 30, indicating that the rate-controlling step of the ion exchange process was intraparticle
diffusion, confirming the accuracy of the studies. The Peclet number also matched the slope of the
breakthrough curves well.
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8. Film-Pore Diffusion Model

9. Film-Surface Diffusion Model

10. Homogeneous Surface Diffusion Model

11. Film-Parallel Pore and Surface Diffusion Model

12. Plug Flow

13. General Rate Model

14. Linear Driving Force Model

15. Breakthrough Curve
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. Rare Earth Elements

. Ion Exchange

. Film Diffusion

. Intraparticle Diffusion
. Pore Diffusion

. Surface Diffusion

. Axial Dispersion
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