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Objective: In this study, for the first time, the transport permeability of germanium from
aqueous solutions containing tartaric acid and oxalic acid as complexing agents by
membrane system was compared.

Materials and methods: This comparison was done using three Flat sheet supported liquid
membrane (FSSLM) systems with different carriers, including Alamine 336 (5-30 %v/v),
Aliquat 336 (0.5-10 %v/v), and Cyanex 923 (5-35 %v/v). Despite separate studies on these
FSSLMs, no systematic comparison of the permeability of these membranes has been
performed. This comparison was made based on the effective parameters, including carrier
concentration, complexing agents (tartaric acid 0.0004- 0.0138 mol/L), and strip phase (0-2
mol/L).

Results: According to the results, by comparing the value of the maximum permeability
coefficient of carrier phases, it can be said that the maximum permeability coefficient of the
membrane system containing Aliquat 336 (2.58 x 102 cm/s) is 1.4 and 2.7 times,
respectively, that of the membrane containing Alamine 336 (1.87 x 10~ cm/s) and Cyanex
923 (0.997 x 10 cm/s). The results related to the effect of the concentration of the
complexing agent and the strip phase also showed that the permeability coefficient of
germanium by Aliquat 336 as a carrier phase is higher among the three carrier phases. In this
way, the optimal condition was obtained with the concentration of Aliquat 336 %v/v, 0.0021
mol/L tartaric acid, and 0.5 mol/L HCI in the strip phase.

Conclusions: As a result, it can be emphasized that Aliquat 336 has high germanium
transport permeability in all types of conditions applied in the three mentioned FSSLM
systems. Low consumption of Aliquat 336 equals low cost; therefore, it is a suitable option
for membrane systems in future research.
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solution (for carrier phases Alamine 336 and Aliquat 336) and oxalic acid concentration equal to 0.075 mol/L for Cyanex 923 system.
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Table 3: The effect of tartaric and oxalic acid on the transport percentage and permeability coefficient of germanium in the
membrane system - Alamine 336, Aliquat 336, and Cyanex 923
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Figure 3: Germanium species diagram in the presence of oxalic acid (water phase composition: [Ge] = 100 mg/L).

oyl 3B calises slocale ;o pguile s JUi! auglio Y=Y

YYE ¥ o 99 50 ool 5 JEl g 25l 2 oyl Jolome 50 Sy IS sl 51 U551 jekate @
ol ol bl Veo Y 1 +/V0 o5b 4o So,0u,l8 ] Gilisee slacdale jo bl 6 o FYF IS 5
Wl cdale ioli8l L wogd o 0nd Jgax pl jo aS jeb les il ool 00,5l ¥ a0 o yiolesl oyl
U1 15 S Lo & Vo o1 5| fia (slaile (ol el ol 2l Gial3d ple s b5 e st
Sgd ubw Soy sladl as el o ol ay Ylais] JLs, pl il oo oyl l-Lie O ie s 4o 0olidl
28 o 35T ey po ial3dl L f g i | S pite b d e o baaisS slacdale a8 Slo (La & 3,k )
Iyvl

e Ol nl gD ged 0pd Yge /0 I YL laclale 4y bgyye piolie (m (coge IS (1> (0l L
e ¥ oply Sy ks sl clale o frizes cul (BB oo )5 il 6l ol glacdale o5 ol
B S sl Lt @b 51 Sy l5 sl JUil s 4 Ylesal 2alS cul b oo 20l oile )5 P jlaie
ol Jhiise puile, aisS ario Ve <10 51 5 ol glacdale (o bl ools &) wilgs oo SThem 518 4y g !
@ baigT sum dea Liomal a8l Bl Ce ps Ay goald Wal T S s e (o 0ol Fy sle STy alw o
cdale o wdls e 5o LYA] s valsss ainsls YU slacbale |8 pgast sl cdalé 4y o yiwl 5B Coons
CIS il i 5 4y gl p IVE DUSIT 5 YYP eV Jolo 516 90 o (slpy Vgo o /0 G500 15 s |
St w95 52 50 wileys AV e ol cdale om0 el cwas Bl Px Vo7 cmis 5 Y/ AX V-

g s

AY



3135 Ol ) o s> Ol polS

AYY oSl 9 YYP SlSIT XYE (paVT-Lad s 50 JES1 do)0 5 pudley) (2ol iy 31 sl 56 cdale 1P Joan
Table 4: Effect of strip phase concentration on germanium permeability and transport percentage in Alamine 336, Aliquat 336 and Cyanex
923 Membrane System

Cyanex 923 20 %v/v Aliguat 336 5%v/v Alamine 336 30 %ov/v
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