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Table 1 Experimental design of waste residue stabilization
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Table 2 Concentration of U and Th in waste residue leaching solution under different dosing ratios
o(U)/(mg/L) o(Th)/(mg/L)
RER RS

2.5% 5.0% 7.5% 2.5% 5.0% 7.5%

CaO 0.26+0.03 0.04+0.01 0.01 0.05%+0. 04 0.0240.01 0.02

Mg(OH), 0.02740.01 0.0240.01 0.01 0.02 0.0240.01 0.01
Cas (POy)» 0.50+0.04 0.01 0.01 1.4640.08 0.0440.01 0.02+0.01

W U0 A7 0.64+0.02 0.12+0.02 0.05+0.03 1.8240.08 0.01 0.02
CaCOs 0.24+0.04 0.17+0.01 0.01 0.05 0.01 0.03740.01

2.2 KERHKKIHAED UTh REXK pH
12 420 d iy s F . B b U
Th WAL WL 2~ 3,25 (1 41 ALK
Wi U Th B ESIER &, o(U) EmHh
40. 50 mg/L,p(Th) £z & A 891. 00 mg/L, FE
IR 4H , U, Th & A 7R 2 35 22 59, SO v A
BHE 90 DN U 1FEE ROCR B 5 B4 1 18]
FE B Cay (PO, A HoAl B BHE B 20 b i U

UG AL i Mg (OHD, fil CaCO, it 56 41 15 1k #r
RN B A BB Y o(UD 439 3K 10. 40 mg/L
M 3.90 mg/L, Hig U i H Kk 205 & 1 F 1
R . X U I Fa S AL HR S R b U RIS Ak
BRI, 5 U AR, ZBA K5 B
P9 Th 3= H 5 e 8 e (1K T 0. 30 mg/ L b v [
fi. 6% & U, Th B9 H#LHE, Ca; (PO, 2
ME— B4 KR UV Th fE AR,

—¥—Ca,(PO,),

46
" —®—CK —@—Ca0 —&—Mg(OH),
—o—i{fi —<4—CaCoO,
42 -
40
38 -
~ 3655 1.5r 4 :
%ﬂ 27 12f ‘
= = 0.9 < OQ /
— on 0. *
%lo £ ”Jz
g F 306 4'.’,;‘, <
X o
0.3 P 2
6 - [o&
of vV Y Ve vV VY
4 - 2 0 90 180 270 360
i ikl/d
) - ’
2 Prr— s — e r e A e — -
0 i1z
I 1 1
0 90 180
il /d

2 KPRHKERHRKp(U)ERENEL

Fig. 2 Variation of leachate p(U) with time in long-term leaching test
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Fig. 3 Variation of leachate p(Th) with time in long-term leaching test
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Fig. 4 Variation of leachate pH with time in

long-term leaching test
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Table 3 Composition of non-radioactive components in waste residue leaching solution mg/L

BB R o(3Fe) o(Ca>™) o(Mn?*) o(SO7 ) (PO} ) ol B SD
CK 8.94 191 14. 20 34.50 118 16. 60
CaO 0.16 324 0.17 0.18 0.17 0.31
Mg(OH), 0.11 16 0.08 0. 84 1.12 0.19
Caz (POy)» 0.24 264 0. 34 0.11 1.24 0.27
ji3{0ka 0. 09 276 1.03 1.64 0. 26 1.67
CaCO; 0. 35 421 0. 44 0.76 0.10 0.23
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Stabilization Effect of Alkaline Materials on U and Th in Monazite Waste Residue
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Abstract;: Several materials such as CaO, Mg(OH),, Ca; (PO,),, sepiolite, CaCO; were used to stabi-
lize radioactive monazite waste residue. Different dosing ratios and long-term leaching experiments
were carried out, the changes in U, Th, and pH were monitored, and the stabilization mechanism of
U and Th was revealed by means of XRD, SEM-EDS, and variation of the distribution and forms.
The results show that under the condition of 5. 0% and 7. 5% dosage ratio, the leaching solution of all
experimental groups meet the standard requirements of pH=6~9. In subsequent long-term leaching
experiments, only Ca; (PO, ), has the long-term stability ability for U and Th nuclides. In the short
term, the increase in pH of waste residue has a stabilizing effect on U, and the activation and redisso-
lution of U after stabilization is a long-term process unrelated to acid reflux. The stability of Th is
mainly affected by pH, pH>>6 can achieve long-term stability of Th. During the stabilization process,
the surface of the waste residue become rough due to the formation of precipitation, and the precipita-
ted U and Th secondary phases are mostly amorphous. The stabilization of U and Th nuclides is main-
ly related to promoting the transition of exchangeable state and carbonate complex state to iron-man-
ganese oxidation state and residual state.
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