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Abstract: The adsorption behavior of group 6 elements Mo and W on the a-benzoinoxime/
PTFE material was investigated in order to develop an experimental approach to aqueous
chemical characterization of seaborgium (Sg, element 106). The experimental results show
that the maximal adsorption percentage of Mo and W can reach 92% and 87% , respectively.
The adsorption kinetics of Mo is faster than W in 1 mol/L. HNO, solution. In HNO,/HF
mixed acid solutions, there are significant differences in the behavior of both elements under
the higher concentration of HF. This is because W has a stronger tendency for forming

anionic species with fluoride ion than Mo. Moreover, the sorption process of Mo and W is
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exothermic and spontaneous, and their adsorption distribution coefficient is affected by tem-

perature and decreases with the increasing of temperature.
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Fig.1 SEM images of PTFE(a.b) and o-benzoinoxime/PTFE(c,d) support material
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Table 1 Effect of PTFE support material
on the adsorption of Mo and W
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Table 2 Effect of temperature

on the adsorption of Mo and W

. Kd/ R Kd/
t/°C R(Mo)/% t/C R(W)/%
(L+mg 1) (Lemg 1)
25 93.02 3526 25 85.58 484
35 88. 36 2168 35 87.81 350
45 69. 17 564 45 65. 02 122
55 45. 21 230 55 47. 38 60
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Table 3 Thermodynamic parameters for Mo and W adsorption on a-benzoinoxime/PTFE support material
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S 2 R MR S B W E TSR 6 T R Mo
W TE— 52 IR BE 2% 5T RE 5 B 61 2 A A6 1L
Ao 5 i B 2R DY SR 2 0 A PR AR G M R R
Mo 11915 Bt 2y J) 2 & W R 76 5 min 7] 1A 51 0 B
AT X X TR R R HEAT A7 i 1Y T
IR FORT S AR A A . HNO, ¥ A 42 4k
% Mo I W) W B A7 1] 2 o) K 3 B2 oy
THWH Mo A1 W A7 7R T U5 1 I R BE A
He s RE Y S B AR S R O — B A
& B HNO, /HF & b, 4 g HF 32
KF 0.01 mol/L i, Mo Hl W ) % Bk 2 47 W]
R X BN T WAL SR
BT IRINA B T B A Y MO, Fy 8 MOES i
Mo JE BB 8 1 U R BL 3 i b W5 . Mo
W ALE & A 22 K7 e B 3R DU R 20 31k By
S B 5 3L 52 A O AT A TR R R L B T
#RAT BT B A Mo Fl W A£E W B 2o i o e 55 A
A RE AG fE 2 T U W32 W B 2 A T L)L A
HEAT o G, 3 3 A AR B T g O o ok AT
106 5 70 3 [ AR fb 27 1 B F 50 #1317 — i ]
A7 09 77 1% < RIS 26 IR o %2 18 7 Ty 000 280 7 1 P

PRI U9 & 0 b, R JE I FEAE A 3 R
AIDAE 4 5y 5 %< B P 9 Gl 2L 3% A P A
HNO, /HF 575 B2 1 & b 4% 50 ™ A i 5
JUE Sg BEATHE I o) B L5 de o T LA B A
HBHEICK Sg B9 1L 1 BB IS 2 5 % oo K JH
W2 B S HE — B 8 It 32 B A X I8 8k Y
S

FURGAS PR AL IE AR i T RE W% B 3l 2547 80
A2 23 B ORL 0 35 A L OR AG  F R S  T jk
4 1A 25 [ I A1) B A7 i ST PR A R Mo
s W O BIF 80 G o B AT A8 2 A Ak 5 58
5. LA DR R AE 26 0T R HE OO0 R Sg 1 A B
i S e A It R A A R A

S 23k

(1] VKT 2 45 g 1. 22 ()2 3% LA O ML
bt 5 BE R AL, 1982,

[2] Hulet E K, Lougheed R M, Wild J F, et al. Chlo-
ride Complexation of Element 104[J]. J Inorg Nucl
Chem, 1980, 42. 79-82.

[3] Ginter R, Paulus W, Kratz J V, et al. Chromato-
graphic Study of Rutherfordium (Element 104) in
the System HCl/Tributylphosphate (TBP)[J]. Ra-
diochim Acta, 1998, 80 121-128.



20

Bede o 5 e o7

5% 34

(4]

(5]

[6]

7]

[8]

(9]

[10]

[11]

(12]

Kacher C D, Gregorich K E, Lee D M, et al.
Chemical Studies of Rutherfordium (Element 104)
Part [ll. Solvent Extraction Into Triisooctylamine
From HF Solutions[J]. Radiochim Acta, 1996, 75:
135-139.

Haba H, Tsukada K, Asai M, et al. Extraction
Behavior of Rutherfordium Into Tributylphosphate
From Hydrochloric Acid[J]. Radiochim Acta,
2007, 95 1-6.

Kratz J V. Zimmermann H P, Scherer U W, et al.
Chemical Properties of Element 105 in Aqueous So-
lutions: Halide Complex Formation and Ion Ex-
change Into Triisooctylamin[J]. Radiochim Acta,
1989, 48, 121-131.

Gober M K, Kratz J] V., Zimmermann H P, et al.
Chemical Properties of Element 105 in Aqueous So-
lution: Extractions Into Diisobutylcarbinol[ J]. Ra-
diochim Acta, 1992, 57. 77-84.

Paulus W. Kratz ] V. Strub E, et al. Chemical
Properties of Element 105 in Aqueous Solution; Ex-
traction of the Fluoride, Chloride and Bromide Com-
plexes of the Group 5 Elements Into Aliphatic
Amines[ J]. Radiochim Acta, 1999, 84. 69-77.

R AT R A BT HORIML JE st 5T R R
#£,2008.223-224.

Fritz ] S, Beuerman D R. Chromatographic Separa-
tion of Molybdenum Using an Aliphatic a-Hydroxy
Oxime [J]. Anal Chem, 1972, 44. 692-694.

Fan F L, Lei F A, Zhang L. N, et al. Extraction
Behavior of Mo and W as Homologs of Sg With o
Benzoinoxime[ J|. Solvent Extr Ton Exc, 2009, 27
(3): 395-407.

Fan F L, Lei F A, Zhang L. N. et al. Extraction
Behavior of Short-Lived Isotopes of Mo/W Using o~
Benzoinoxime: A Model System for the Study of
Seaborgium[ J]. Radiochim Acta, 2009, 97 (6):

[13]

[14]

(15]

[16]

[17]

[18]

[19]

[20]

297-302.

SR R IR A B G TR AL oS bk =
B T [ I 0 g PR s B AR LT 1. 2r Bk
,1994,22.:536-536.

XN KA B G I-TR AL 7S ot ik = Yk 82 O
P A S L. AR A 56 - Ak 2 43 0, 2004,
40(9) :550-551.

Hoenes H J, Stone K G. Analytical Chemistry of o-
Benzoinoxime Complexes of Molybdenum, Tung-
sten and Vanadeium[]J]. Talanta, 1960, 4. 250-
263.

Boutamine S, Hank Z, Meklati M, et al. Alpha-
Benzoinomixe: Extracting Agent for Uranium (V]),
Tungsten (V[), Molybdenum (V[) and Some Tran-
sition Metals of the Iron Family[J]. J Radioanal
Nucl Chem, 1994, 185; 347-353.

Hwang D S, Choung W M, Kim Y K, et al. Sepa-
ration of Mo From a Simulated Fission Product
Solution by Precipitation With a-Benzoinoxime[ ] ].
J Radioanal Nucl Chem, 2002, 254 255-262.
Ghiasvand A R, Shadabi S, Mohagheghzadeh E, et al.
Homogeneous Liquid-Liquid Extraction Method for
the Selective Separation and Preconcentration of
Ultra Trace Molybdenum[]J]. Talanta, 2005, 66
912-916.

Li Z W, Schiadel M, Briichle W, et al. Separation
of W From Ta, Hf, Lu and Mo by BPHA-C; H,, OH/
HCI Extraction System (Model Experiments for Chem-
ical Study of Seaborgium, the 106th Element)[]].
Nucl Sci Tech, 2001, 12. 87-93.

Schumann D, Andrassy M, Nitsche H, et al. Sorp-
tion Behaviour of W, Hf, Lu, U and Th on Ion Ex-
changers From HCI/H, O, Solutions: Model Exper-
iments for Chemical Studies of Seaborgium(Sg)[J].
Radiochim Acta, 1998, 80. 1-5.



