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Abstract: In this paper, phosphate hydrated ceramic waste form was prepared by simulating
the radioactive fluorine-containing concentrated liquid with KH,PO,, dead burned magnesi-
um oxide, borax and silica fume at 20-1 000 ‘C. The phase composition, microstructure,
mechanical properties, porosity and element leaching of the solidified body obtained at differ-
ent temperatures were studied. The results show that with the increase of temperature, the
initial structure of the solidified body collapses, the compressive strength decreases and the
porosity increases. When the temperature reaches 800 ‘C, some new ore phases of Mg; F, (SiO, ), ,

Mg, SiO, and Mg;B, O, are generated. The smooth and dense network frame contribute to an
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increasing of the compressive strength and a decreasing of the porosity. The generated

ceramic mineralization contributes to the increase of element retention capacity, which is con-

sidered that it is a physical effect on Cs and a chemical effect on F.

Key words: radioactive fluorine-containing concentrated liquid; phosphate hydrated ceram-

ics; temperature; ore phase; element leaching

% B A ¥ T BT 78 8 VR T R v N 7
95 NFH R B K 1 4B A8 R AL 2 30 E 1 )
JRCS P I 00 1) 22 4 Ak T B A% M R A% R
TR e A — B ) JT T R o — LR A
DO FRHE » Hy SR FH A il 0 SRR A O 8 2000 7 AR
R A TR RO T T RO A
BB B SR A Ak B g AR v R R ) — 2K
JBCR T - T B FL G AL R 1 B AR AR E A T A

B R K & B % 2 B MgO . # R £k Fn 2% B
Rl fF — W E FH &0 BNE A M
B B B L R P ST
H AT A — 2o fli F Wl W2 35 /K & M % & Ak s
M e . MgO Al KHL PO, & i I B
e k B 5 3 (struvite-k, MgKPO, « 6H,0) ,
TS I v 3 S A% R 2 T Cs ] L
5 7E k75 3% 0 1 A AR 25 0 DY L B &8 R
SE MR R K & W % AR AR AR R R
TK G W S 1) 45 AL R BE TE A TR R R I 4 kA
RBCARS T T DA P R ) A R R e
TR A8 T TR R K A W B Ak A P BE Y R
ELX SR 52 i B = PR AN B HRE .

TE T 2% 1 2R PR Wl B2 6 7K A B % 114k T S 1
28 R R R N0 A i SR N B (5K (Y BT BURL S
A5 3 BT [T AR A A [R] B A P R T R
S5 G 4 T R R K A B 1 Ak R B Y s
M. SRA Cs fF N B — BB S oo R Ll it X
AT (XRD) 1 # B 2 6058 (SEMD | [ 45
PAYHT- BB IE FI L (TG-DSC) | W 8 #8425 85 7
PR 5T AL (ICP-MS) % 43 #r A EE A L BF 58 AS [ i
JEE T B 1 RS P A A VL R R K A B [ Ak
AR (1) 20 43 25 460 AL B R RIS 1 2 B R OO
FE W 1 Ak AL Ee R

1 Lo

1.1 #E5iKF

CsNO; , 3 Hr 4k, 5l AR A% 75 78 WAL 2= B AR A FR
A s NaF (4387 46D KH, PO, (43 74D . Na, B, O, +
LOH, Ot 4t , 8 25 48 A1 4k 24 10 A BR A 7] 5 8
B MgOCRLAA )k 0. 075 mm) , £k IR AL it 66 b A
BN W] 5 5 08 Pk ik K (SE) 4R 1 E K A BR 2
W) 5 AR M R W, 0. 035 mol/L, | i,
1.2 FEEHERNEE

NJ-160 ¥t 3 5 $E AL T0 8 B AAL 2R LA A B
Oy Al BRI, 650 mm X 50 mm, | EEER T 4
75 SXLA1700C ey il B 3f il £ f0RS 25 {045 1
A FRA ] 5 YAW =300 B4t K il g L . 55 me o 2%
E I HL ] & A BR 2 A s D8 Advance X 5 £ AT it
L(XRD) , 1 [F 4 & 55 AXS 2\ ] ; Merlin compact
B 7 B (SEMD , 8 [5] 4% 7] 5 STA 449F3-
QMS [r] 25 #4317 - Jo 3 16 148 » 768 =] i 3t s MIDS-300
A BE ML % B2, H A ALFA MIRAGE 728 ]
ASAP 2020 R B4 2RI B, 5 [ 22 5 2 W
Thermo X Series i H JE R & 45 3 1 1R i ik, 9
Thermo 23 w] s DX219-F T #5 + H#% #5457 #-4E
i) 22 18 bR B0y A BR 2 )
1.3 RWHE

P 1 RYIC F . 8 IR T ] o8 i SR P 2 R vk 4
IR R K & B % B A . WpBHRR & )5 78 i 4
FEHLP 3 HE 2 min, A BLH P AL, 24 h I
R AR T IR 7 d L HU S AT RE T R
T 5 3 ep O 5 DR UE B9 A [ 1 14 52 3008 35 41
¥5). PA 10 °C/min 43 5] TR & 200, 400, 600,
800.1 000 °C, 4R J5 R AL 4 h, 13 2 A [ & B
b 3RS B R R K G i AR CRT AR AR A4

F1 WO RO A WO R R K 5 P T A 1A A

Table 1 Component of radioactive fluorine-containing concentrated liquid phosphate hydrate ceramics solidification
m(KH;PO,) m(MgO) m(Na,B,0O;+10H,0) m(SF) m(NaF)
320 g 80 g 48 g 49.8 g 10 g

VS RLBO H E BD =103, 4 mL
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Fig.1 Diagram of leaching experiment(a) and sample photos(b)
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solidification treated at different temperatures
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Fig. 3 SEM image of phosphate hydrate ceramics solidification treated at different temperatures
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Fig.5 Porosity of phosphate

hydrate ceramics solidification
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ceramics solidification treated at different temperatures
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