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Preparation of Prussian Blue Analogue Modified Porous Ceramic Balls and
Its Application in As Adsorption

Cui, Guang Guo, Yijiao Liu, Peisheng*
(College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875)

Abstract Porous ceramic ball with the size of 3~5 mm was prepared by powder sintering and space-holder method at 1573
K for 1 h. A desilication process was adopted to decrease the Si/Al molar ratio of porous ceramic ball surface. After being
alkaline treated in 1 mol/L NaOH solution for 10 h, Si/Al molar ratio of porous ceramic ball surface was decreased from 4.5
to 1.76. Surface topography of the desilicated and undesilicated porous ceramic balls were investigated by scanning electron
microscopy (SEM). In the SEM images of desilicated porous ceramic ball, plenty of nanoparticles about 30 nm were ob-
served. The reveal of the 30 nm nanoparticles means that the amorphous phase which was generated in the sintering process
was greatly dissolved into the NaOH solution. A Prussian blue analogue was synthesized on the surface of the desilicated
porous ceramic balls by the reaction between desilicated porous ceramic balls and potassium ferrocyanide solution. The Prus-
sian blue analogue on the surface of desilicated porous ceramic ball was characterized by powder X-ray diffraction (XRD),
X-ray photoelectron spectroscopy (XPS) and infrared absorption spectrum (IR), which showed that a kind of Al-Fe Prussian
blue analogue was fabricated on the surface of the desilicated porous ceramic balls. The mechanism of the formation of Al-Fe
Prussian blue analogue on the surface of desilicated porous ceramic ball was also investigated, which showed that the desili-
cation process plays an important role in the formation of Al-Fe Prussian blue analogue. By the desilication process, the Si/Al
molar ratio of porous ceramic ball surface was greatly decreased, which means more Al-activity sites were generated. With
the mixture of desilicated porous ceramic balls and potassium ferrocyanide solution, the Fe(CN)¢~ was bonding to the Al
atoms on the surface of desilicated porous ceramic ball and the Al-Fe Prussian blue analogue was generated. The As adsorp-
tion capacity of Prussian blue analogue modified porous ceramic ball was also investigated with NaH,AsOy, as arsenic source.
Keywords porous ceramic; powder sintering; desilication; Prussian blue analogue; As adsorption
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Figure 1 Si/Al molar ratios of (a) filtrate and (b) surface of porous
ceramic

JA A S 2 FLF B Rk R LS an & 2 Brow, MBLAE
H PR BEBR R 8OK 1000 15 1 HL 8 JE A (BT 2B 1) ] LU H,
T 2 LB B BkOZ A 0 R mril e 45 1 i, PRl I
S B R R S (R R, LA R EAAN
10 pm Ze A7 (PR BURL. - ITBORAE SR 5000 5 (1) FUEE HE
(K 2B2) R LLE HY, X248 10 pum 247 AR 3 3 254
ST . BRI B AR e g R e T
H T ARSI BEEAR. AECRAEECR 200000 5 1) HELE
TR (K 2B3)H, mfLAUWEERIX LS 10 pm 2247 (KRR
SRR AL A R AN SRz, H T B I AT AR,
XL R R AR S L .

2t WREAC LIS, RORE R T B B A4 T BE AR T 2K
KEHALN 1 pm ZEA4A1/NECR SR ER k(K
2A2). X1 pum Ze Ay fRERIR SR E— 2D TOR R (] 2A3),
HALEA AN E AR 30 nm A2 A7 R ERL, X880 i
R A BATTAE B 2B3 w8 42 21 (19 1 5 14 Aok, X 16
B, Zoad JBAE A B, A BRI 1R 3 B S ) T i )

2526 http://sioc-journal.cn

© 2012 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

THRA R, RORHb N T P BBk R TR, Xt )
TR, il 4 b R R BT Hh 1 B 25 e A K 2 v
XA R T BB e 4 1 B, 2 A )
Kt Si 7RI 5 AL S5 504 2 1 e 4 i 1
.

Desilicated ceramic ball

Ceramic ball

B Bt | Al

B2 JBen o P R Rk i i v B

Figure 2 SEM pictures of desilicated and undesilicated ceramic balls
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Figure 3 XRD, XPS and IR spectra of modified and unmodified ce-
ramic balls

(a) Prussian blue; (b) unmodified porous ceramic balls; (c) modified porous
ceramic balls
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fied porous ceramic ball
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Figure 5 As adsorption of Prussian blue analogue modified porous
ceramic ball
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