5547 B 1M ¥ otk ¥ 5 a # f # Vol. 47 No. 1
2025 4E 2 H Journal of Nuclear and Radiochemistry Feb. 2025

Wi Jo% R FEE 0 7 A R N 2 N AR UL S LR R
K I 490 14k HE B 2 i

®Oow,K ¥, F 2 WEMRKEEL,F B

T RE R A B ST B O S B S, dE s 102413

FEE: AE WL MR B 3 [ AL T 20 oy, o i W Il A MR A R 2 k. il L B b i 4 s A S i B0V
TH 1 P T il 0 B — R B B R AR o YA SR IR A 1 K B B B LR IR R o i B AR ik
— i WK o AR TARRFGE T REME A0 4B b8 TR X B be W vk g i s il X IR 45 SR R T BERE A I i £ 4 23
JB be W - X5 HL AR R ME R AR /)N, el LGN RN 5 FEME TSN a2 3 (9B e g v A TR R 09 40 R R IR IR FEILA
PRSI BE T, MR I 10~ 30 g/L & F o Y REHE AR 032 O 20 g/L B, R IR KB TR R 4 B R W 11
TR BE, W/ B ke ik 2 i (i ety (s <5 R BUE KRB, IR R A0 R AN S8 4. BB Y &K R HEFRR
BE LR Jen | fEIR AR A SE MR BE LR G 2 R, AR Y ML B e B R B 3 IX T A TR E 750~ 800 C, HEME IR
JniE A 10~30 g/Lo ABFEAAL T 9Bbe T2 5500, A4 gl 020 05 v 30 5 3 T AL B Rt ) TR AL B — 2 1
B, (R R B e 1L B i 15 295817 AR .

SRR WL W A3 ks Il 9B b s A IR

FESEKS: TLY41.11 XEAREG: A X E 45 0253-9950(2025)01-0068-10

doi: 10.7538/hhx.2025.47.01.0068

Effects of Calcination Temperature and Sucrose Additive Amount

on Properties of Simulated High Level Liquid Waste Calcinate

HE Cheng, ZHANG Hua”, LI Zheng, SUN Hui-lin, ZHANG Ke-qian, LI Yang
Department of Radiochemistry, China Institute of Atomic Energy, Beijing 102413, China

Abstract: In the two-step cold crucible induction melting vitrification process, high-level radioactive
waste is evaporated, denitration, and calcined in the calcination furnace firstly, ultimately becoming a metal
oxide calcined material with a certain size. Then the calcined material falls into the cold crucible induction
melting, it will form a glass solidified product together with the basic-glass beads through the transfer
device at the tail of the furnace. It has certain acceptance requirements for the moisture content and nitrate
decomposition rate of calcined materials during melting process, and in order to facilitate calcinated
product transportation and reduce material loss, the particle size, packing density, and entrainment amount
of the calcined material also need to be controlled within a certain range. This work focuses on the

calcination process of simulated high-level radioactive waste(HLW) in a power reactor with a fuel
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consumption of 55 GWd/tU. Some process parameters have been confirmed based on the previous
laboratory research results. However, it was found that the calcinate particles were too fine and the bulk
density was too low, which could lead to blockage of the calcination furnace head during long-term
operation in engineering applications. In order to solve this problem, the research group conducted a study
on the effects of sucrose additive amount and calcination temperature on the properties of calcined
materials. The moisture content, bulk density, and particle size distribution of the calcined material were
measured, the XRD, XRF, and free nitrate concentration of the calcined material were analyzed. The
experimental results show that excessive sucrose addition can lead to a decrease in the average particle size
and bulk density of calcined materials, exacerbating the entrainment phenomenon. Too little sucrose will
slightly lower the decomposition rate of nitrate in calcined materials. At the current calcination
temperature, the sucrose addition amount is appropriate at 10-30 g/L. When the amount of sucrose added is
20 g/L, reducing the calcination temperature will increase the bulk density of the calcined material and
reduce the entrainment during the calcination process, but it will also lead to an increase in water content
and incomplete decomposition of nitrate. Taking into account the properties of the calcined material such as
moisture content, bulk density, particle size, entrainment, and nitrate decomposition, the recommended
process temperature for the rotary furnace calcination section zone-3 is 750-800 °C, with a sucrose addition
amount of 10-30 g/L. This study optimizes the calcination process conditions, which has certain
significance for promoting the engineering of two-step cold crucible glass curing technology, and reducing
the calcination temperature can save operating costs.
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Fig. 1 Schematic diagram of calciner
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waste containing slag water
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Table 2 Test conditions
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1 850, 880 0
2 850, 880 10
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9 750, 780 20
10 700, 730 20
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Fig. 4 XRD patterns of calcinate with different sucrose additive amount
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Fig. 5 Nitrate decomposition rate of calcinate

with different sucrose additive amount
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Fig. 6 Effect of calcination temperature on moisture content and

bulk density of calcinate
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size distribution of calcinate
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Table 4 Influence of calcination temperature

on entrainment of calcinate
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Fig. 8 XRD patterns of calcinate at different calcination temperatures of zone-3
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