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Thermodynamics of Solvent Extraction of Tc With 2-Butanone
in Alkaline Medium
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Abstract: The thermodynamics of solvent extraction of Tc with 2-butanone was investigated
in the NaOH system using cyclohexane as the diluent. The results show that the ratio of
organic and aqueous phase and the concentration of NaOH have obvious effect on the ratio of
extraction, leading to the ratio of extraction increases with the phase ratio and the concentra-
tion of NaOH. The extraction equilibrium is achieved within about 8 min and the process is
exothermic. Additionally, the apparent equilibrium constants and thermodynamic functions
for the extraction process at different temperature were calculated.
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Table 1 Ratio of extraction with different ratio of phase

r(O/A) E/%
0.5 92.1
1 96. 3
2 99. 1
3 99.5
4 99. 6
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Fig. 1 Dependence of D on different

concentration of NaOH
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Table 2 Effect of different diluents on extraction system

T 8 7 (Diluents) E/%
2 (Methylbenzene) 2.6
7% (Benzene) 12.2
& g (Cyclohexane) 4.2
2 (Xylene) 0.7

# (Note) : T=298 K, 1y =30 s,r(O/A) =1,c(NaOH) =

5 mol/L
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Table 3 K., and q at different temperature
T/K In Kex K q r?
278 3.71 40. 89 8.28 0.998 5
283 3.51 33.48 8. 37 0.998 1
288 3.25 25.82 8. 45 0.994 8
293 3. 14 23.13 8.71 0.993 8
298 2. 68 14. 60 8. 14 0.996 8
303 2.62 13.75 8.92 0.9917
313 2.27 9.69 8. 85 0.993 2
323 1. 88 6.56 8. 83 0.982 2

2.6.3 FEEUS.AMmAEAEE HEXG.H
In DX} 1/T AERE 5.t HpER 0] SR A5 26 0 #4500
AH. M E B QA HE H AG K AS I1{E .



% 4

X P 45 BRVEASOF T T B AR Tem iy i gy 2 933

WHRERI TR A, fE S E 2 mEn kA
HARIRE N —3217. 16, 4145 X (6) W] 5K 45 2 L
()2 W s AH = — 26. 75 k] /mol, iy | & 2 X
PG T A, TR A B T (2 A8 Sk 3 SR 5 A7
A 1 B H RB AR 6 A 97 (E T LA 32 A8 O N 2 A
S AEAT B T 08 U 2k R E P 42 K RS N S M TG
JP 24 P 0 — A ik B BB T W 25 5 48 Te MK
FPZERE RS Te B RUERENZESY .

551

5.0

4.0

3.5
30 3.1 32 33 34 35 36 3.7
10°T'/K"!

P 5 THEZEM Te i #EE R i

Fig.5 Thermodynamic function of extraction
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Table 4 Thermodynamic function

of extraction of Tc with 2-butanone

T/K AH/ AG/ AS/
(kJ « mol™1) (kJ « mol™1) (J+mol™ !« K™1)
278 —26.75 —8.577 —65.41
283 —26.75 —8. 261 —65. 37
288 —26.75 —7.78 —65.89
293 —26.75 —7.65 —65.22
298 —26.75 —6. 64 —67.51
303 —26.75 —6. 60 —66. 53
313 —26.75 —5.91 —66.61
323 —26.75 —5.05 —67.21
3 & i

(D) T Te™ i 2 BRI 99 4 LA |

ARy T B B R L R 6 B 1 B K T L AR
Bk 22 24 8 min J5 ik 54 .

(2) THEAAEHC Te™ 1 22005 & 450 bl 1L 114
FHERTAAR . Te™ (Na” Te™ O, 5 Tl (CH, COC, Hy)
TEMBCLAIEL 1 8~1+: 9 MZAES/Y Na” Tcm O, -
qCH;COC; H;,¢q=8~9,

(3) T W 7 B8PE A5 08 R ZE I Tem (1 o 72 02
—A B R IEAT I B WAL AH =
—26. 75 kJ/mol,

S 23k

C1] XUARHE , S J i » 0 & 55, BER A 5 R AR ALY Tem &
AR I b B L) ], B AR 1992, 15 (1) 701-
704.

(2] THURBRICH - #0R0 R 45 NG NGNS N-pg S T -
3K MRS Te BYZEIRWFFELT 1. DU R 24 4R
1999,36(3) :542-544.

[3] Preutt DJ, Mctaggart D R. The Solvent Extraction
Behavior of Technetium[]J]. Radiochim Acta,1983,
34.:203.

(4] Brsf. 2 F 5. X 55 5, %, TRPO M RITEK.
B85 AERLT ] Btk SO 2002, 24 (1)
194-197.

[6] WFT BB KL F. MRER D =ik A
B CTRPOYZEH Te (VD MBFFE [T ], Al 2 5 it
2,1998,20(2):92-102.

(6] kP MR, {4, 4. v 5 302 TRPO-KE
Mt Te MZEBCSREL] JEFReR=H AR, 2001,
35(4) :337-343.

[7]  BREABIAR 2= 56 55, 5 i v, 5 - HNO;-TBP/OK &
R R FE AT A BT )], B Ak % 5 O 1
2£,2003,285(2) :115-121.

[8] Ryabchikov D I, Gerlit Yu B, Karyakin A V. The
Extraction of Perrhenates by Ketones[J]. Doklady
Akad Nauk S S S R, 1962, 144 . 585-587.

[9] Bulbulian S. Methyl Ethyl Ketone Extraction of Tc
Species[ ]J]. J Radioanal Nucl Chem, 1984, 87(6):
389-395.

[10] AW 220458, X [ -, 2. 83 2 OB R AR 3 3 L
BRI PR K% .2010,25(1) - 12-14.

[11] PhCEE . RRAE A, 55, " Te A7 LWL,
¥ish J1 TA%,1992,13(5) :83-87.





