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Synthesis of Perovskite by Double-SHS for Immobilization of *’Sr
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Abstract: Perovskite synroc samples containing high level radioactive waste (HLW) *°Sr were
synthesized by double self-propagating high-temperature synthesis (SHS) and their properties,
including leach rate, density, microhardness and the maximum content of high level radioactive
waste in the samples, were tested by X-ray diffraction, scanning electron microscope and PCT
powder immersion analysis. The results indicate that the high density Sr*"-CaTiO, composite
are formed, and leaching rates are less than 0.1 g/(m” « d), and the maximum SrO content in
the composite can reach 36% in mass. It can be concluded that the perovskite synroc is a per-
fect material to immobilize HLW.,

Key words: perovskite; high level radioactive waste; immobilization; self-propagating high-

temperatures synthesis; leaching rate

, . (high-level
. s radioactive solid waste, HLW),
~ Y Y Y b
:2008-07-03; :2008-09-08
(20476008) ; (2008 HASTITO015)

(No. 200820)
(1963—), ,



238 31
s Ty To
. AH,+ |/, dT+aH,+ | ¢”,dT.
N o TZ Tb’
s JHY, Gy s C/,,, CI//J’ Cw/)
(el ;T s AH, s T ;
HLW (3] o AHZ H Trz H AH:& o
agy Merzhanov T,.> 1800 K
\ . b3, (D T..=2 945 K,
s . . ,  CrO, CaTiO;
o Tﬂd
, (1 800 K), SHS .
’ ’ 1' 2
[5-6]
Muthuraman!” 70 um, CrO,. Ti. CaO  TiO,
. Borovinskaya 2:3+4:1 o
Fe, O (CaTiO;) , o SrO,
HLW. . i SO
(SHS) : ., 30 min, ,
[9] R °
, 30 g SHS
’ ( N ) ’ ’ ’
(SHS) s
0 Gy CaTiO, . CaTiO,
( T.=3 546 K),
. 1 Al o
s 1’ Feg()g +2A1:2F6+A12()3 +Qo (2)
’ : ) SHS
2CrO; + 3Ti + 4CaO+ TiO, = ¢ D SHS ;
4CaTiO, + 2Cr +Q. @) SiO, ,
: T, : 3 000~
, , 4 000 K, o
o Tm{ 1)
° Sr() ’
T Ty ’ °
H'—Hiy= | C,dT+AH,+ | C',dT+
298 T,
1
Table 1 Purity and size of raw powders
(Components) w/ % (Particle size) /pum (Components) w/ % (Particle size) /pm
CrO; 99 70 TiO2 98.5 70
Ti 99.5 40 SrO =95 40
CaO >97.5 70
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Table 2 Physical properties of perovskite synroc
| No. w(StO)/% p/(g+cem™?) R/% Hv/(kg *» mm™2)
Fig. 1 Scheme of SHS consolidation 1 20 4.21 0.17 980. 2
1— (Punch pin), 2— (Grand) ,
2 30 4.41 0.19 995.5
33— (Green compact) ,
4— (Igniter element) , 3 35 4. 26 0. 14 1 030
5—— (Heat insulator), 6—— (Mold)
4 36 4. 25 0.13 1 054
5 37 4.32 0.18 1075.7
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Fig. 2 Temperature during SHS immobilization with load (90 C 7d), S/V(
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Table 3 PCT leaching rate test results 3 500
w(SrQ)/ (Leaching rate)/ (gem 2+ d™ 1) 2 500}
% Sr Ca Cr Ti 7
L1 500
20 2.13X107% 4,22X107°% 2.19X107% 1.18 X107° )
30 2.42X107% 8.25X 1073 2.90X107% 1.35X107° 500F
35 5.65X107% 6.82X107% 2.79X107% 1.48X 107 500 , , , , ,
) ) ) 0 20 40 60 80 100 120
36 7.74X107% 6.51X107% 3.73X10°% 7.41X10°6 B
20/ (%)
(Notes) ; (Test conditions): 90 C, 7 d, )
(Deionized water), S/V=1 000 m! 3 362Sr0 X
Fig. 3 XRD pattern of a dense sample with 36 % SrO
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Fig. 4 Microstructure(a) and element distribution(b) of dense sample with 36 %SrO in mass

Fig.5 Microstructure of dense samples embedded with different mass percentage of SrO
w(SrO) ; (a)——36% , (b)——40%
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Fig. 6 XRD patterns of dense samples embedded with different mass percentage of SrO
w(SrO) : (a) 36% . (h—37%; A CaTiO; ., @ SrO
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