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Study on loading of palladium catalyst on porous ceramics and sewage treatment
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Abstract: Porous ceramics with a high open porosity were prepared by employing low-cost kaolin,
talcum powder, and alumina as major raw materials, cement as curing agent, and hydrophobic activated
carbon powders as foam stabilizing agent via direct foaming. PdOOH catalyst was loaded on porous ce-
ramics via immersion and reaction method. Methylene blue was used as the simulated pollutant in sew-
age, and also used as the degradable agent when sodium hypochlorite was decomposed by the palladium-
based catalyst. Effects of the loaded amount of catalyst, temperature, and the amount of sodium hypo-
chlorite on the degrading speed of methylene blue were investigated. The results indicate that the palla-
dium catalyst loaded on porous ceramics can effectively catalyze the decomposition of sodium hypochlo-
rite, and significantly improve the color fading speed of methylene blue by oxidation. The time required
for color fading drastically decreases with the increment of temperature. It only needs 58 min for methyl-
ene blue (10mg/L, 50 mL) to fade to colorless when the temperature, the amounts of catalyst and sodi-
um hypochlorite, and pH value are 40 °C, 0.4 g, 5 mL and 7. 88, respectively.
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Tab.1 Design of single factor experiment

I CCH HEAET i () YR B4 B (mL)
20 0.2 2.5
30 0.4 5.0
40 0.6 7.5
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Tab. 2 Open porosities of porous ceramics

5 my (g) my (g) ms (g) P(%)
1 3.8891 7.7137 5.3920 70.93
2 3.1275 7.6526 5.8620 77.19
3 3.2579 7.3715 5.5317 74. 36
4 3.3610 7.4025 5.5314 73.06
T Y - - - 73.89(£3.3)
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Fig.1 SEM images of porous ceramics
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Fig. 2 SEM images of PdCl; loaded on porous ceramics
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Tab. 3 Experimental table of single factor

FE k(e BECC) NaClo #(ml) g‘gﬁfﬁﬁ
1 0.4 20 5.0 123
2 0.4 30 5.0 89
3 0.4 40 5.0 58
4 0.2 30 5.0 92
5 0.6 30 5.0 73
6 0.4 30 2.5 96
7 0.4 30 7.5 103

|

=»
4 (O
>
IS

L ]
i 4 ALO,SIO,
* SiO,
a ALO,
© PdO-H,0
A
g »M»-J‘ AWV\J\\\&N\JUW\\MA—]
>
g . s g
5
= MMA««“‘M A, A ﬁ\__ 2
.
? i
MM A o o
A
.
m
T T T

T T T T T
30 40 50 60 70

26/Degree

BS5 ZlMELETRR &4 TH XRD B #
Fig.5 XRD patterns of porous ceramics at differ-
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(1) Porous ceramics; (2) porous ceramics after
immersion in Palladium chloride solution for 2 d;
(3) palladium chloride loaded on porous ceramics
after reaction with NaClO and NaOH; (4) palla-
dium catalyst loaded on porous ceramics after the

treatment of methylene blue
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