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1- Photocatalytic, hydrophobic and antimicrobial characteristics of ZnO

nano needle embedded cement composites:

In this work, ZnO nanoneedles were synthesized employing a co-
precipitation method. Further, white cement composites were prepared
with ZnO filler of 5%, 10% and 15% by weight ratio. With the increasing
concentration of ZnO in cement matrix the synergetic effect between ZnO
and white cement matrix was observed through FE-SEM and UV-visible.
We studied the photocatalytic degradation of pollutant (Rhodamine 6G)
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Figure 1 Antifungal activity of Cement-ZnO composite on A.niger. (a) Fungal growth was
observed on the surface of cement without ZnO but no fungal growth was observed on ZnO
containing cement composites (b) Antifungal effect of Cement-ZnO composite increases with
increase in ZnO concentration. (c) Colony forming units plates under light and dark. (d)
Percent survival of A.niger assessed by plate counting method under light and dark.

using ZnO nano-needles embedded in white cement matrix under
ultraviolet irradiation (UV) along with enhanced hydrophobic nature and
the antimicrobial property of the cement. The pseudofirst order kinetics
was found in a photocatalytic process, and degradation rate constant was
enhanced up to 0.147 min-1 for ZnO modified cement which was
significantly higher than the pure cement (0.037 min_1). Antimicrobial
studies were performed using bacterial strains Escherichia.coli (JM109,
Promega Gram negative), Bacillus subtilis (MTCC121, Gram-positive)
and fungal strain Aspergillus niger (MTCC281) for all the composites. A




significant improvement in bacterial and fungal degradation was observed
in ZnO modified cement than control and pure cement in a dose-dependent
manner.

. The characteristics of BiOCI/Plaster of Paris composites and their

photocatalytic performance under visible light illumination for
selfcleaning.
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Figure 2 Schematic diagram of the growth of BiOCl over SBBO glass ceramic after etching
SBBO from HCl solutions of different concentration.

In this work, we have grown hierarchical structure of bismuth oxycloride
(BiOCI) on SrO-Bi203-B203 (SBBO) transparent glass ceramic. SBBO
glass-ceramics were fabricated via conventional melt-quenching technique
while BiOCI was grown by etching the glass via HCI. Enhanced visible
light driven photocatalytic activity and increasing hydrophobic feature
were observed on BiOCI grown SBBO than as quenched SBBO glass
ceramics. Contact angle analysis showed maximum contact angle of
130.70 on the surface of most BiOCI grown SBBO glass ceramic. Further,
under visible light illumination water contact angle decreased from 130.7
0 to 30.80. Such photo induced hydrophilicity and catalytic performance
in translucent glass ceramics lead self-cleaning applications.




3- The characteristics of BiOCI/Plaster of Paris composites and their
photocatalytic performance under visible light illumination for
selfcleaning.

Figure 3 Photo-reduction of Rz indicator ink for 1 h reaction timeline for POP-BiOCI (%)
composites under visible light irradiation.

In this work the composites of Plaster of Paris (POP)-BiOCI (%) are
prepared by adding BiOCI of 0%, 1%, 5%, 10% and 20% (by wt.) in the
POP matrix. The band gap of the BiOCI powder is calculated about 3.31
eV. Resazurin (Rz) ink is used as an indicator to monitor the photocatalytic
activity and self-cleaning property of POP-BIOCI (%) composites under
the visible light and the resultant decolourisation of Rz ink is directly




related to the photocatalytic performance of the material. Optical images
of the coating of Rz ink over the surfaces of POP-BiOCI (%) composite
pellets confirmed a steady color change from blue to pink within 60 min
time duration. Finally, the rate of decolourisation of Rz ink was calculated
by measuring the absorption at two (581 nm and 630 nm). Digital
photographic methods as well as UV-visible absorption studies are
performed to examine qualitative and quantitative decolourisation of the
Rz ink.
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