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Preparation and Characterization of Sodium Zirconium Phosphate Powder
with Peculiar Morphology
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Abstract: Single-phase Na,Zr(PO,), powders were directly synthesized by hydrothermal method using ZrOCl,-8H,0
and sodium polyphosphate as raw materials, water as solvent. The effects of hydrothermal conditions and calcination
temperature on the microstructure of sodium zirconium phosphate powders were investigated systemically by SEM,
XRD and TG-DSC, etc. It is found that, when the molar ratio of raw materials is 1:2 (n(ZrOCl,-8H,0): n(NasP;0,))
without adjusting pH value, slices being assembled coil-like Na,Zr(PO,), powders with good dispersion and uniform
size can be obtained after 14 h hydrothermal treatment at 140°C. Appropriate extension of time and increase of tem-
perature are beneficial to the powder formation. The higher the temperature, the shorter time the desired powders form.
After calcination, Na,Zr(PO,), powders decompose and their morphology are destroyed. The growth mechanism of the
sodium zirconium phosphate powders being prepared by hydrothermal method is explained by a basic growth unit
model.
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Fig. 1 XRD patterns of products obtained at different molar
ratio of raw materials
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Fig. 2 SEM images of products obtained at different molar
ratios of raw materials

(a) 1:2.4; (b) 1:2.0; (c) 1:1.8; (d) 1:1.6. Insets are enlarged images of
part area in related images



% 8 1

WRZEZE, S5 ReBRIE DRI B 0RD U ) 1 % 5 Ak 841

#1 TFREBERELLTKABEERN pHE
Table 1 pH value of the solution with different molar ratio of raw materials before and after hydrothermal treatment

Molar ratio 1:2.4 1:2.0 1:1.8 1:1.6 1:1.4 1:1.2
Initial pH value 7.24 7.00 6.72 6.57 6.43 6.06
Final pH value 5.72 5.66 5.58 5.49 5.38 5.32
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Fig. 3 SEM images of products obtained at different pH
values

(a) pH=8.0; (b) pH=6.0. Insets are enlarged images of part area in
related images
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Fig. 4 XRD patterns of products obtained at different tem-
peratures
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Fig. 5 SEM images of products obtained at different hydro-
thermal temperatures

(2)100°C; (b)1207C; (c) 140°C; (d)160°C; (e)180°C; (£)200°C. Insets
are enlarged images of part area in related images



842 o Bl MR SE IR

I Y

2 WIU}ULUMM ol sk T B
%I |U||| "
QLﬁa&wmﬁwwmwmmmﬁg
§ UL-AH'\.M\'\_ . N 10h
|

s, 6h

| L 1 1 ik 4h
10 20 30 40 50 60 70

20/ ()

6 140 'C M AR [HZRAF M1 XRD P
Fig. 6 XRD patterns of products obtained under different
hydrothermal time at 140°C
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Fig. 7 SEM images of products obtained under different
hydrothermal time

(a) 4 h; (b) 6 h; (c) 8 h; (d) 10 h; (e)12 h; (f) 14 h. Insets are enlarged
images of part area in related images
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Fig. 8 TG-DSC curve of the product
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Fig. 9 XRD patterns of the products calcined at 600°C (a) and
900°C (b)
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Fig. 10 Morphologies of the products calcined at different 600°C
(a) and 900°C(b)

Insets are enlarged images of part area in related images
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