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Abstract: Zirconyl pyrophosphate was synthesized as an adsorbent for cesium separation in
this work. The adsorption properties of zirconyl pyrophosphate prepared under different
conditions were investigated. However, the results show little difference. The product with
the best adsorption property was analyzed and characterized. Zirconyl pyrophosphate with a
chemical formula of [3ZrO « 2HP,0O; ], « 8. 6nH,O. It has good thermal stability and is an
amorphous and porous compound with the pore size of about 1.5 nm. The specific area is
180.7 m"/g.
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Table 1 Adsorption percentage and K,

of different samples in 1 mol/L. HNO;

FE % fff 2 (Percentage
Kq/(mL g 1)
(Samples) adsorption) / %
1+ 406 84
24 482 86
34 537 87
44 536 87
5% 500 86

TE(Notes) : 1 £ .2 # f P 5140 N 1 7 R 055 S 11, 3 # dhi op
PR S AL S T . 4 # 0. 2 mol/L R A B Y &AL 4
BT 5 # fi 1 mol/LFR A 5T T 1 5 Ak % 5 I il (Samples 1 #
and 2 # were synthesized by zirconyl nitrate in neutral media,
sample 3# by zirconyl chlorid in neutral media, sample 4 # by
zirconyl chlorid in 0.2 mol/LL HNO;, sample 5 # by zirconyl
chlorid in 1 mol/L HNO;)
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Fig.1 TGA-DTA curves of zirconyl pyrophosphate
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Fig. 2 X-ray diffraction pattern

of zirconyl pyrophosphate
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Fig.3 SEM observation of zirconyl pyrophosphate



6 1]

JRTIT 45 = 1 18 4 14 B2 S 750 432 0 R SR 0% 19 3 S 9 3RATE

337

(a)

TR 5 T4 (50 000 times magnification) ,
(b)—Ji K 10 J7 4% (100 000 times magnification)
K4 EERRAR R TEM B
Fig.4 TEM observation of zirconyl pyrophosphate

2.2.6 ZLAMGIESIT SRHIZLANGIEA 3t £E
R4 1 4y T 24500 25 R T8 5. B I8 5 Al %
3400 e Ab AR R T K 43 SR B hr R B
1632 em™ ' A AT 7 T IR BRF 7K 51 059 em ' Ab fif) i
NEEXT R T P—O—P 8 A9 A 4k 3l %, 519 em !
Ab 1 W 2 X T O—P—0 By 725 B HE 3 g
609 cm 'FI 405 em Ak A 0 ] SR Zr—O gt fif
P Bl B R AE 06 . I ER B 200°C 1Y £ B IR AU ES 1Y
AR TR 6. B 6 CE R YA 7 ok i
RO W LLE W BROE  £E 0 IR AU 45 4 )
SRIFTE O—P—0O.P—O—P Ml Zr—O {2t
I VA b 27 0 A2 A W] DL AR Wl R AR TE B
IR R R KA. BEANE FT LLE
I 1 5 TR AR 4 R TP AT AR A A TR B K
Wi, FLAE Rl e bt T DL i E 200 °C
JE BB RTR S TR TE R E L UL AR R 200 TA
JE LUK W BE K 58 42 5Bk . 455 TGA-DTA 4 #r
k20 UL BRI AR TR I G R b R
JEIK G . B ET DAA AR R R A A R A
A E M.

(a)

0.000 0 1.249 42.498 83.748 24.997 6 6.247 0
{L4% (Pore width) /nm

(a)

405
519

1059

609

3400
1632

4000 3000 2000 1000 0

o/cm’
B 5 R IR AL 1 A A i b

Fig. 5 Infrared spectrum of zirconyl pyrophosphate
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Fig. 6 Infrared spectrum of zirconyl pyrophosphate

heated to 200 C
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Fig. 7 Pore size distribution of zirconyl pyrophosphate
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