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Introduction Table 1. Extraction of Mo and HNO; from 2 M HNO; with 9.4 mM solutions of HA in various alcohols at 20°C and
reference data for separate alcohols. Initial concentration in the aqueous phase: 1.25 mM Mo or 380 mM U. MO backwashing
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develop the best procedure for the production of its parent radio- Alcohols Akanol.  H,0 A A (¥Mo) Mo into HA - As seen from Fig. 4, Dy, distribution ratios decrease in inverse pro-

nuclide, %Mo, for its subsequent use in technetium generators are O SN o Akanol MO0 pua KA gy KHA nopa gua kea e i portion to the square root of the ligand concentration in the case of

being made for more than four decades. For this purpose, a compo- | JEREGEETEeM 88 813 9.2 132 43 267 250 ~8500 0.38 1.2 5.0 0.60 100 80 90 0.18 using H,O, and to the ligand concentration in the case of AHA and

site ceramic target containing HEU dioxide and a filler metallic pow- O ENEIN 100 962 96 161 61 39 - ~1200 052 1.3 1.8 052 160 90 130 0.23 H,C,0,. At the HNO, concentration increased over 1 mol/L the Mo

rate solution for fission Mo recovery by sorption, extraction or preci- 99 || Bz | 458 | A8 | Zhs | 200 | SERSU | Al | e 1.5 055 110 50 /0 0.14 portion to the square root of the HNO; concentration, while the influ-

vitation. However, this way has been restricted by IAEA because of Hexanol-1 102 820 8.0 156 60 59 50 ~3200 028 1.4 >100 60 >100 047 120 60 80 0.09 ence of the HNO, concentration on the Mo backwashing with the
PN EN 116 822 7.1 176 74 15 10 ~2600 022 1.9 4.1 032 130 70 100 0.06

H,O, solution is weak, and the total result is insufficient.
That Is why HA decomposition has been tested as well. The main way

nuclear nonproliferation and one of the options Is to use irradiation

2k _ _ _ _ _ Octanol-1 130 824 63 195 8 35 28 ~2100 0.16 1.7 3.4 029 140 80 110 0.05
of LEU dioxide without filler in commercial-level fluxes and to rise
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the concentration capability. Sl 158 830 52 232 130 032 020 ~1570 007 1.1 51 625 160 100 130 0.04 of HAdecomposition in HNO, solutions, as well as in equilibrium al-

In this way extraction of Mo, U and certain FP from HNO, solutions| 80 cohol phase, Is hydrolysis (Fig. 5). At the temperature above 50 °C

< 100 . - . _
with 0.2% solutions of higher hydroxamic acids (HA) in alcohols a by 1000 autocatalytic HA decomposition takes place in the case of BHA In
poorly soluble in water has been studied for %Mo concentrate| 60 ey B 10 > both phases, as well as at their mixing. In the case of low water-so-
i i i i i i =% E e luble CHAthe autocatalysis is realized at 70-80 °C only (Fig. 6) durin
production from solutions of different enriched U targets, including| | - 1 100 o , yio oSN - C y | Ny (F19. g
those of very low enrichment (3% 235U dioxide). 240 /% LHA - Mo backwash &  MooBHA the_ phase mixing at the tendency to attenuation with n=S/A phase
SLHA c 01 0 ] o Mocha ratio from 1 to 10. It is practically useful to combine both methods.
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Nitric acid solutions of molybdenum were prepared by dissolution of| & % 0,001 1 The flowsheet testing included dissolution of U-Al model or real tar-
metallic Mo powder, and/or an acidified **Mo stock solution was used 0 30 60 90 120 0,1 10 1000 0,1 1 10  gets in 8 mol/L HNO; containing 0.2 g/L Hg and 0.2 g/L HF at 95 °C,
(specific activity 20 GBg.g~t Mo). The activity concentration of 12°] Phase contact time, s | (Cuo cur. “Cito equi.)ac. mmol/L HNO;, mol/L allowing further I, and Ru compounds air stripping in the special tests.
stock soluion was 4.5 GBAL-1. Experiments on the extracton of| s L ierce ofhe prasecontect e on i oo id eaction oMo o)y, b The further concenirating process was tesied in counter-current anc
mo I\\;IV (I)t f:_(l)f\ns :;_N Zeéet(l):) 65r ?r rIn-Ii\S Ir:cr;[)ne] 90 40,2/(\l)ng7 C-(I)-Ezesgtrca glr? Q eltlat‘lr]aqti)sr; aqueous phase: 2 M HNO,. Initial Mo solvent or aqueous concentration: 5.7 mM MO:HA_decam)Ic—'”% batch variants and the latter (Fig. 7) was found to be rather effective.
ranges were varied depending on the experimental conditions. 1000 1000 1000 3 @ Mo-LlHA |y 5 Dy, g 1000 1 ’_‘; m°:f::_‘hetp‘a“|°' o 5°"’e’$ ged“‘:ta“t 0-5 m°$ HNO:
. . . z’ e e
Extraction experlmer_lts were perf(_)rme_d In 15- and 50-mL test_ tub_es. 100 o Mo-CHA ,Z°° 0,01 { " Modecanol o Extraction|Me solvent AC|d|f: .
The phases were agitated for 1 min. with a Vortex laboratory vibration 100 Feedo)| n=0.05 = scrubbing : cru :
stirrer at a rotation rate of 3000 rpm, which was sufficient to attain| 1 0,0001 30 min | PrOdUt | m=2,n=1 oWt
the equilibrium. 10 01 1 10 A4 30 min
_ o _ 1 ’ Alcohol. mmol/L Raffinate Scrubbed Mo
The content of water-soluble hydroxamic acid in solutions was deter- , / to U extraction ¥ solvent product
. . . . . Fig. 3. Influence of HNO, (a) and alcohols (b) P
mined by spectrophotometry with Fe3* in sulfuric acid. The content of 0.4 . concentration on Mo extraction by diluted TBP Backwashing
metals in solutions was determined by ICP AES. The Mo concentration| 0.1 ) 10 100 0.1 ) 10 100 5mol/LHNO; ) |  90-95 °C 2 Basesolvent
was determined by the standard colorimetric method with thio- ' HA, mmol/L ' Cpya-2-Cpse, mmol/L 100 (mixed or separately) n=10 to regeneration
cyanate or by isotope dilution of %Mo with the measurement per-| Fig. 2. Influence of the total () and free (b) HA concentration on Mo and BHA Complexant r) 50 min
formed after the attainment of the radioactive equilibrium with ®¥mTc. | extraction. Solvent phase: HA in decanol-1; equilibrium aqueous phase: 2 M HNO;; 75 Mo p?.oduct
- : initial Mo concentration: 1.25 mM 0 50 100 150 200 < ¢ i
Results and dIS(_:USSIOn 100 2 Fig. 7. Flowsheet for Mo separatioonsg‘l(;pml(zililssolved LEU target using
Mo extraction % (vol) of decanol £ 50 caprinohydroxamic acid dissolved in 20% n-decanol + Isopar-M.
_ _ _ g 0isopari g (n = Solv/Ag by volumes, m = number of contacts ).

The extraction preconcentration of Mo can be performed using| 10 AL 420 050 0100 (P . .

. . 5 Mo extraction recovery was performed using 27 mmol/L CHA
solutions of poorly water-soluble HAs, namely benzo-, caprino- and . . . _ .

. . . . In 20% n-decanol with Isopar-M Iin 3 steps: extraction, scrub-
laurylohydroxamic acids (BHA, CHA and LHA, respectively) in 1 bing and backwashing - in the vessels of decreasing volume
normal or branched alcohols C.-C,,. The optimum solvent consists 0 = - Jar J . . J

. . . 0 )t 50 25 according to the concentrating factor. The simulate feed con-
of CHA In n-decanol (see Table 1), because it ensures the highest . tained. mol/L: HNO. -12- Al - 12 Fe - 5103 U - 0.11- Hq -
distribution ratio of Mo among the alcohols tested and is characte-| 91 | ' A 1103 239Dy - 14104 Mo - 39105 as well as 15 MBg/L
rized by the highest flash point and by low solubility in water. At the O canimtion st st ar HRO. ol t, min Fig. 6. Autocatalytic oxidation of 0.1 mol/L  gqt " o o8 g g s 230N .
same time, the extraction of U Is insignificant. Fig. 4. Mo backwashing by solution of HNO, with ~ Fig. 5. Hydrolysis of 0.1 mol/L CHA  CHA in the solvent by HNOj3 in two-phase Th ! h dq | - VIBQ f P- 180
Dynamics of the Mo mass transfer shows (Fig. 1) that, in the case of | comPlexant. Initial Mo solvent conc. 1.25 mmol/L.  in the solvent containing decanol  system 6.5 mol/L HNO, - 20% decanol + - | 1€ AGTIIEVE total concentrating factor was ..o al process

y . . J: ’ ey . 1 mol/L of complexant; - - - -2 mol/L HNO, With Isopar M + 0.3 mol/L HNO; Isopar M. n=S/A:1-1;2-2;3-10 (50°C). duration 2 h. Decontamination factors were ~1.5¢10° from U,
LHAhailldl ?HA: V\ghc;Ch ;re p_OOtrrlly solublef n \t/vater,lttgle qulilj"AI:b”gg] 'S T,°C: 3-50; 4-60;5-70;6-80 (n=10).  ~ 850 from 25|, > 105 from 22°Pu, > 106 from 22Np, >10¢ from
reached later (in 60 s) than in the case of water-soluble ~30 s). ST . SN . SO .
o asurmabl IéHA for)ms L the agueous phase a comolex v(vith M)o The Mo distribution ratio decreases as the HNO, concentration is increased (Fig. 2), which is typical of Al 4.6-10% from Fe, ~2+10* from Hg.
i theny’ ~sses nto the or an?ic hasg " the casepof 1A ang cation-exchange (salt-forming) processes. The log-log plot of Dy, vs. total CHA or LHA concentration is The teasibility study has indicated that the compact extrac-
CHA the fofmation of 2 com Igex occlzaurs o0y at the interface by the SINUY S-shaped, but it is linear with the slope of 2.0 for Dy, without Mo extraction by alcohol vs. free HA tion flowsheet and simple batch equipment are suitable for
oot ord " P Y Y M€ concentration. Dy, in the case of CHA (Fig. 3) is near indifferent for alcohol content, but has the slope of 1.0 profitable Mo recovery from LEU (standart 3-5% 235U0O,)
ISt order reaction. References for LHA. targets. Final Mo decontamination for Tc generator produc-
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