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Abstract: Using chromatography for extracting medical isotope ** Tc™ from Mo is a poten-
tial way to deal with the current fission-based * Mo supply crisis. The process and properties
of activated carbon fiber separating * Tc™ from mother nuclide ** Mo were studied by static
and dynamic adsorption experiments. The results show that activated carbon fiber can selec-
tively adsorb pertechnetate ions in 3 mol/L NaOH solution. The equilibrium time is about
500 s, and the adsorption, with 32.47 mg/g of saturated adsorption capacity, follows the
pseudo 2nd order kinetic model. In the dynamic adsorption elution experiment, the break-
through volume of 1. 0 g activated carbon fiber chromatographic column is 70 mL, and per-
technetate is effectively eluted from activated carbon fiber chromatographic column in 40 mL
water. The research results show that chromatographic column of activated carbon fiber can

be used for separation of technetium from molybdenum without organic solvent. The yield of
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technetium is 98% . and residual concentration of molybdenum is 3.5 mg/L in eluates.

Key words: activated carbon fiber; adsorption; technetium; molybdenum
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Fig. 1

Effect of pH value(a) and concentration of NaOH(h)

on adsorption of molybdate and pertechnetate ions
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136

Bz Sicter H40%

J1oE AT S B0 P 5 B 7 i 4. 52 mg/g BEM
FEaSEbr e DRI i 0 3l g = BB RE BT 4 b 4
B ACF X i SRR AR B 7 i e i # . BEW] ACF
X e B R AR B 1 1 W B A2 3 ACT W B i AR s o7
ML SR BRI B W BE A IR R R T
BT TR

B0 ACE W SRR BT 0 3 112 BB B
Table 1 Kinetic parameters of pertechnetate

ions adsorption on ACF

qe/
LAY k r?
(mgeg b

28 2 0.520 min !

et TIPS LTS

64.52 0.852 4

52 0.198 g/(mg * min) 0. 997 4

2.3 HRWMLE

R 1 52 I 6 ikt 28 110 SIS TR RT L D R 288
R T 55 BB R A R R B 2 L F 5 B AL
PR, Gl H ] Freundlich 4 i W B A B F1 Lang-
muir 55 I W RS AU 4D G S50 B0 A L PR 5 B R
FH T 1y 02 B R0 AL 27 W B . i Langmuir 559
W o 5% 7 ) A2 4 X B A5 AR A5 160 A0 B A i Q 1Y
T o AR AR AT Y U W B T A T R AL RF

[

$=0.451 9x+3.622 8
1=0.971 4

Inlp./(g+L )]

pa '/ (gemL")

a9 TE B Al DL B W B S R I B R 5T
St BB ST B i g RPT IR B p.

Freundlich 4§ i W Fff £ A2 =X (6) i 7R
Langmuir &8 75 # =X (7 s

In g = In Kp+l71n 0. 6)
7

(A . )
q. I<1Q+ q

He. Ky K, .1/n 55 Freundlich il Langmuir
S5 Uk I B AR L A G A R Q Ay LR I T A A
mg/g. M5 S5 B 0 5 B & Freundlich il
Langmuir 45 W K2k 45 R os T 4, B b g A
oe BFPEERCH LI Telit. S5 R B ACF Xf
I ER IR AR B T 1 W B[R] B 4F A Freundlich Al
Langmuir 55 i W B J& T 800 7 2 bt {2
MAUAAHSE R EL A~ K& Langmuir 55 iff W B4
RUGE S A iR ACF X 5 55 I ML B 1 1Y W B
. MR4E Langmuir 55 35 W% B 7 #2 . 7T DUTH 5375
B A B2 i Q= 32. 47 mg/g. 5 W AE HT 9
556 LMW B R K, N 7,33, Ik, ACF 1t
W B2 o2 A AR T — K e B e B Y
B Tem JRAR B3 i 0 BE AR T 0 870N 3%
TP 5t R BEAT A1) T B A VR L

0.020
(b)
0.016
0.012}
1=0.031 5x+0.003 9
0.008 L #=0.993 8
0.004
0.000 : : : : ;
0.0 0.1 0.2 0.3 0.4 0.5
p/ (gL

& 4 Freundlich(a) Fil Langmuir(b) £ 5 0% fff £

Fig. 4 Freundlich(a) and Langmuir(b) isothermal sorption curves

2.4 ACF &=+ 1 3h 75 W b 14 B

NS BESEge 45 8 T 5. Wi 5 R,
FELI S5 R i O e 2 AR FRCA 52, T LA
20 mL/min ) i 3 #F 47 3 & 0 4 PE. 0.5,
1.0.1.5 g 2 M 1 ACF & 24 19 I 28 1 B 4y
S 15.70,200 mL, B & % A 5 0 35 i, 3 A8 0
B 25 o S 3 1

VRIS WY TR 2. £ 2 IR RML R

SR A Y PR . B 40 mL W R
MRS R 11,2 mg/L. X F 1.0 g 25 HM
ACF {8 2 4, 7 DL A BN 30 mL ) 3 mol/L
NaOH ¥ i 17 B .
2.5 ACF &aEHEik st ae

ACF )2 Hikve L e g R T 6. M & 6
AT PR T AR I W AR R i B A b D AT
LA 20 mL/min, #REEARFRZY 40 mL, R PERCE 2



24 B 2 45 < G P Tk £F 4 I Mo rp R B Te™

137

98% e liwk pH 8 13. 34, fii F 4040 6 B
e e L P RSB S 3.5 me/ L.

0 20 40 60 80 100 120
it AR/ mL

W, mL/min;:1-—5,2—10,3—20
SENTR D ORI EA LN N R
Fig. 5 Effect of flow velocity

on breakthrough volume

2R AR A e

Table 2 Concentration of molybdenum in effluent

Uit A AR/ mL o(Mo)/(mg + L™1)
0 95 900
10 7570
20 842
30 95. 14
40 11.2
50 1.5
6000
5000 72
7, 4000
3000
=2000
1000
0 0 20 30 40 50 60

WS 4B/ mL
W, mL/min;:1-—5,2—10,3—20
&6 whukihz

Fig. 6 Elution curve
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