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Fig.4 Relationship between TcOs4 concentration
and time at different Sn( ) concentration
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Fig.5 Calculation of the reaction order of TcOs
pH=10,c(Sn( ))o =50 mol/ L

Ig &,

-1.8 1 1 1 1
-5 —4.75 —4.5 —4.25 -4

Ig [e(OH ),/(mol = L™H)]

1
=375 35

6 OH-

Fg.6 Calculation of the reaction order of OH"~
c¢(TcO4)0=0.1umol/L , c(Sn( )o=20Mmol/L

1.1 0

-1.2F

-13F

Ig &,
*

-14F

-1.5F

*

716 1 1 1 1 1 1 1
-48 47 -46 45 -44 -43 42 41 -4

Ig [e(Sn( I1)),/(mol « L]

7 Sn( )
FHg.7 Cdculation of the reaction order of Sn( )
c(TcOi)o=0.1pmol/L , pH=10

G0 ki, Ig ka Ig G0
) b OH-

Jgk Igoo (r=0.990) ,



2 ) TcOi 73
6 ,b=-0.478 , TcOxs , -da/dt=koa,
ao OH- @0, Sn( ) Go ,In (col @) t
k, Igk Ilgao , , ki,
¢ Sn( ) k= —K—> Igk U T
lg k19 @o (r= G.oGo
0.956) , 7 c=0.629 9 9 lgk 1T (r
24 =0.982), Arrhenius tk=A-e ®F
: lg k=1g A- E/ (2.303RT) (
_ de(TcOi)/ dt = ke(TcOi) ¢ *™ (OH") - - 1519) B
@2 (sn( ) E. = 2.303 x 8.314 x 1519 = 29.08 (kJ/ mol)
’ -0.5
szl_ .
BoGo -06[
20
| *
k=0.288(L/mol) “* . min* = L7 e
4.79%x10°* (L/mol) "** . s? “ ol .
$=6.39%x10 “(L/mol) ** . s* -09F s
' -1 1 1
_6.39x10° (L /mol) """ . gt ) 32 33 3.4 35
K= 4 79x10° (L/mol) **®. st 13.64 % 107K
2.5 9
T=288 308 K Fig.9 Relationship between reaction rate
Sn( ) TcOs , constant and temperature
8
3
100 (1) pH=9.7 ,TcOs
sn( )

(=} =
< <

o(TcO, Y(nmol * L Y
.
<

b2
<

0 10 20 30 40
t/min
8 TcOs
Fig.8 Relationship between TcOs4 concentration
and time at different temperature
c(()) =200 mol/L pH=9.7 ,
c(TeO4 ) @o =0.1pumol/ L ;
T:1—308 K, 2—303 K,
3—298 K, 4—293 K, 5—288 K

Te( ) Sn( ) TcOs

3Sn( ) +2Tc( ) —3Sn( ) +2Tc( )
(2) sn( ) TcOs

- de(TcO: )/ dt=ke(TcOi)c ®®(OH™ ) -
> (sn( ),
E. =29. 08 kJ/ mol

[1] ByegaardJ, Albinsson Y, Skarnemark G, et a.
Field and Laboratory Studies of the Reduction and
Sorption of Technetium( ) [J]. Radiochim Acta,
1992, 58/59(2) :239 244.

[2] Beadey TM,LorzH V. A Review of theBiological
and Geochemical Behaviour of Technetium in the
Marine Environment[J]. J Environ Radioact , 1986 ,
3(1) :1 22



74 27

[3] Meyer RE, Arrold WD, Case F I, et d. Solubili- [6] -
tiesof Tc( ) Oxides[J]. Radiochim Acta, 1991, [J]. ,
55(1) :11 18. 1988 ,32(suppl.) :130 135.

[4] Albinsson Y, Christiansen SB. Transport of Acti- [7] Torstenfelt B. Migration of the Fsson Products
nides and Tc through a Bentonite Backfill Containing Strontium, Technetium, lodine and Cesum in Clay
Small Quantities of Iron or Copper[J]. Radiochim [J]. Radiochim Acta, 1986, 39(2) : 97 104.
Acta, 1991, 52/53(1) : 283 286. [8] Cui D, Eriksen T. Reactive Transport of Sr, Cs

[5] Garraway J,Wilson PD. The Technetiunm Catalysed and Tc through a Column Packed with Fracturefilling
Oxidation of Hydrazine by Nitric Acid[J]. J Less Material[J]. Radiochim Acta, 1988, 82(3) : 287
Common Met , 1984, 97:191 203. 292.

Reduction Kineticsof TcOs by h( ) in Basic Medium

LIU Dejun, FAN Xiamrhua, YAO Jun

China Institute of Atomic Energy, P. O. Box 275(93) , Beijing 102413, China

Abstract : The reduction kineticsof TcOs by Sn( ) in basc medium is studied. The influence of the
concentrationsof TcOs , Sn( ) , OH™ and temperature on the reaction rateisinvestigated by extrac
tion separation and liquid scintillation measurement for TcOs concentration. Experimenta results
show that TcOs isreduced to Tc( ) by Sn( ) and the stoichiometry of the reduction can be ex-
pressed as: 3Sn( ) +2Tc( )~ —3Sn( ) +2Tc( ). The reaction rate expresson is obtained as:
- de(TcOs )/ dt = ke(TcOi ) ¢ (OH ) & (Sn( )). The activation energy of the reaction is
about 29.08 kJ/ mol .
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