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Synthesis of CaO, in Aqueous at Room Temperature and
Its Application in Wastewater Treatment’
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Abstract : In this paper, peroxide calcium (CaQ,) was synthesized at room temperature from industrial Ca(OH), and H,0, with
the addition of stabilizer, the purity of the product is over 70% . On this basement, the application of CaQ), in the treatment of
wastewater was studied. (D The treatment of dye wastewater by FeSQy catalysis—Ca0, oxidation process. The results show that this

process is effective to the decolorization of some kinds of dyes. Moreover, the decolorizing rate is related to the quantity of Ca0,,

the quantity of FeSO4 and the reaction time. At the optimum condition decided by the experiment, the decolorizing rate can reach

to ahout 100% , CODg, removal efficiency is more than 90% . @ The Ireatment of wastewater containing heavy metals Cd#* ,

Pb2+ , Cu2+

, M2t AsOQy using alkalescence and oxidation of Ca0,. The results show that the residual concentration of Cd?* ,

P’ , Cu**, Mn®*, AsO; is less than the emission standard set down by couniry, and removal efficiency of heavy metals is
more than 99.9% . Therefore, Ca0yis an effective, safe, nontoxic, environmenial friendly green water-treatment reagent.
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Ca0, is a kind of newfashioned and much functional
inorganic chemicals, which can be applied in coating
materials for rice seeds for the enhancement of budding,
oxygen generator, maintaining freshness of fruits and
vegetables, strengthening rubber and so on'. Seen from
numerous increasingly exploited application fields, the
production and application of Ca0, is promising. But at
present, it is usually synthesized at below 0 ol , which
results in equipment complication and product instability.
Therefore, the synthesizing method is outdated and very
unfitting with its status, which greatly restrict its
application. So, in this paper, a new process has been
exploited to synthesize Ca®); at r6om teémperature from
industrial Ca (OH ), and H,0, with the addition of
stabilizer. The advantage of this process is simple
operation, high recovery and high stability of product. On
this basement, the application of Ca0; in the treatment of
wastewater containing dye or heavy metal was studied.
show that Ca0, is
environthental friendly green water — treatment reagent.

The results an effective and

1 Experiment

1.1 Preparation and characterization of Ca0O,

The procedure used to prepare Ca0, is as follows.
First, 10 g Ca(OH), (industrial) was mixed with some
water in 250 ml flask under strong and consecutive

stirring to ensure the homogeneous slurry. Next, The
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stabilizer was added into the slurry. Subsequently, 16 mL
H,0,(30%, industrial) was dropped into the slurry.
After dropping was over, the suspension was stirred for
some time. Then, the suspension was filtered, the wet
filtration residue was put into oven and dried at 150 °C for
2 h to obtain the sample.

Phase of the sample was identified by X-ray
diffraction analysis (XRD). The content of Ca0, was
analyzed b?f chemical method? . ‘

1.2 Making up and treatinent of dye wastewater

Three dyes such as Reactive Orange [l , Acidic Red
B and Acidic Black 10B, were respectively dissolved in
water to obtain the simulative dye wastewater with the
initial concentration 30 mg/L. The treatment procedure is
as follows. First, a certain amount of Ca0, was added
into 100 mL dye waslewater under violent and consecutive
stirring for 5 min. Then a certain amount of FeSO, was
added in to the suspension with consecutive stirring for
some time. Finally, the suspension was placed for 10
min, then filtered. The absorbency, COD¢, and pH of the
filtrate were measured .

1.3 ' Treatinent of wastewater containing heavy me-
tal and determination of the residual

The treatment procedure is as follows: a certaim
amount of Ca0, was added into 100 mL wastewater
containing heavy metal under violent and consecutive

stirring. The heavy-metal ions were oxidized and/or
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precipitated because of the properties of oxidation and
alkalescence of CaQ,.

At the same time, a certain amount of FeSO, was
added into the suspension, using its flocculent property to
make the heavy-metal ions precipitating completely.
Then, the suspension was filtered. The residual As in the
filirate was determined by hydride - generation-atomic
fluorescence spectrometry. The residual Cd, Pb, Cu,
atomic  absorption

and Mn were determined by

spectrometry .

2 Results and Discussion

2.1 Characterization of the sample
The XRD analysis proves that the main component of
the sample is Ca0,. The content of Ca0, is over than
70% determined by chemical method.
2.2 Treatment of dye wastewater
2.2.1
The mechanism of the decolorization is that Ca0, is

Mechanism of the decolorization

catalyzed by Fe?* and release *OH. *OH has very strong

oxidation ability and can destroy the chromophoric groups

in the molecular structure of the dye, which results in the

decolorization' .

2.2.2  Determination of the maximum absorption wave-

length of dye wastewater
The maximum absorption wavelength of Reactive

Orange I , Acidic Red B and Acidic Black 10B is 480,

510 and 620 nm respectively determined by measuring

their absorption curves.

2.2.3 Experiment results of disposing dye wastewater
(1) Effect of CaQ, dosage on the decolorizing rate
From Fig.1, it can be seen that the dosage of Ca0,

affects remarkably the decolorizing rate. When no Ca0, is

added, the decolorizing rate is almost equal to 0. With
increasing the dosage of CaQO,, the decolonizing rate

increases. When the dosage of Ca(0, increases to 600,

800 and 1000 mg/L respectively for Reactive Orange II ,

Acidic Red B and Acidic Black 10B, the decolorizing rate

15 close to 100% . By measuring the absorption curves of

the finial filtrate,

absorption peak of the dye has disappeared, which shows

it is found that the characteristic

that the chromophoric groups of the dye has been
destroyed. Therefore, the optimum dosage of CaO, for
these three dyes is 600, 800 and 1000 mg/L respecti-
vely. 7

(2) Effect of FeSO, - 7H,0 dosage on the decolo-
rizing rate

From Fig.2, it can be seen that the dosage of FeSO,
affects remarkably the decolorizing rate. When no FeSO,

is added, the decolorizing rate is relatively low.

100 (a)

80|
60

0 200 40.0 600 800
100+ (b)

80 -
60 +
40 ¢
20

decolorizing rate/%

0 200 400 600 800 1000

100 (©

0 400 I 800 1 ZbO
£(Ca0:)/(mgL™")

Fig.1 The effect of CaO, dosage on the decolorizing rate
a: Reactive Orange [I (FeSO,*7H,0 50 mg/L);
b: Acid Red B (FeSO,*7H,0 100 mg/L);

¢: Acid Black 10B(FeSO,-7H,0 100 mg/L)

With increasing the dosage of FeSO,, the decolorizing
rate increases. When the dosage of FeSO, increases to
50, 100 and 100 mg/L respectively for Reactive Orange
I, Acidic Red B and Acidic Black 10B, the
decolorizing rate is close to 100% and the filtrate presents
colorless. Therefor, the optimum dosage of FeSO,-7H,0
for these three dyes is 50, 100 and 100 mg/L

respectively.
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Fig.2 The effect of FeSO,*7H,O dosage

on the decolorizing rate

(3) Effect of reaction time on the decolorizing rate

From Fig.3, it can be seen that when the reaction
time is prolonged to 30 min, the decolorizing rate is close
to 100% . Therefor, the optimum the reaction time is 30
min.
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Fig.3 The effect of reaction time
on the decolorizing rate

(4) Change of COD¢, and pH of the dye wastewater

From Tab. 1, it can be seen that CODc, removal
efficiency of the dye wastewater is over 90% under the
optimal operating conditions. The final CODc, is lower
than the emission standard set down by country. The
initial pH value of the dye solution is 7. After being
disposed by FeSO, catalysis — CaQ, oxidation process
under the optimal operating conditions, the final pH

value is between 7 and 8. Therefor, the final filtrate
conforms to emission standard, and can be directly
discharged or reused.

Tab.1 Removal efficiency of
CODg, of the dye wastewater

Initial COD, Final COD¢, Removal efficiency

dye (mg'L~") (mg-L~))  of COD./%
Reactive Orange [ 520 25 95.2
Acidic Red B 750 32 95.7
Acidic Black 10B 278 15 94.6

2.3 Treatment of wastewater containing heavy
metal

The experiment results are showed in Tab.2. From
Tab.2, it can be seen that the residue concentration of
Cd®*, Pb’*, Cu’*, Mn®* and AsO; is all less than the
emission standard set down by country, and removal
efficiency of heavy metal is more than 99.9% .

Tab.2 The experiment results of disposing heavy-metal wastewater

Heavy The emission n(metal ion) ¢(Initial) ¢ (Residual) Removal efficiency
metal standard/10~° n(Ca0,) pH 10-° 10-° %

ce+ 0.1 1:2 10.66 112.4 0.042 99.96

PR+ 1.0 1:2 9.84 207.2 <0.055 >99.97
Gt 0.5 1:3 11.39 100 0.05 99.95

Mn?* 2.0 1:2 11.26 55 0.004 99.99
AsOy 0.5 1:8 11.49 80 0.04 99.95

3 Conclusion

(1) The simulative dye wastewater was disposed by
FeSO, catalysis — Ca0, oxidation process. The optimal
operating conditions determined by experiments are as
following: when the initial concentration of the dye is 30
mg/L., the optimal dosage of Ca0, is 600, 800 and 1000
mg/L respectively for Reactive Orange I, Acidic Red B
and Acidic Black 10B. The optimal dosage of FeSO, *
7H,0 is 50, 100 and100 mg/L respectively for Reactive
Orange [l , Acidic Red B and Acidic Black 10B. The
optimal the reaction time is 30 min. Under these
conditions, the decolorizing rate is close to 100% , and
the removal efficiency of CODg, is over 90% .

(2) By controlling the dosage of Ca0, and pH, the
removal efficiency of C?* ,Ph?* ,Cu?* ,Mn®* and AsO;
is over 99.9%, and the residual concentration is less
than the emission standard set down by country.

(3) The above results show that CaQ, is an

effective, economical, safe, nontoxic and environmental
friendly green water treatment reagent. It is promising in

dye wastewater treatment.
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