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Benign Process for Water Treatment

• Advanced oxidation process

• Photocatalysis 

• Penggunaan Teknologi Berkelanjutan

• Material hemat (Low-Cost Material)

• Penggunaan Material terbarukan (The use of  renewable resource)

• Functional Materials
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Research scheme in our lab





Pengembangan Material 
Fungsional yang dilakukan

Pemanfaatan
limbah industri

Biochar dan 
biochar 

magnetic 

Pengembangan
Material Berbasis

Clay 
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Band gap energy modification

• Creating certain phase 

• Designing particle size



• Band gap energy modification

• Supporting metal oxide photocatalyst into solid support

• The use of  supportive adsorbent

Functional materials: Modification for 
Enhancement

• Clay-based materials
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High specific surface area

High pore distribution

Example: 

Biochar-based material

Clay-based material



http://www.tekmira.esdm.go.id







UII:       Values-Innovation-Perfection

Structure of Smectite Clay

1.18 nm

Exchangeable sites

Possible to exchange: 

-Metal Polyoxocations

-Organic Compounds/surfactant

- Metal Ions

Metal Oxide Pillared Clay

Mixed Metal/Metal Oxide 

Pillared Clay

Organoclay

Ion Exchanged- Clay
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Modification- Metal Oxide Pilarization

Silica sheet

Silica sheet

Metal Polyoxocations 
Intercalation

Dehydroxylation -
Calcination

❑ Homogeneous 
distribution with 
increased 
surfaced area

❑ Can be applied as 
support

increasing

d001





Preparation of metal 
oxide precursor 

Intensification on 
intercalation 

Metal oxide formation-
dihydroxylation 

Intensification on 
intercalation 

Physico-Chemical Characterization

XRD, SEM, FTIR, XRF
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UII:       Values-Innovation-Perfection

• Zr4 --- Zr/Ba = 20 

• Al13 --- Al3+ /-OH = 2

• Zn --- Zn2+/-OH=2

Polioksokation-Kondisi sintesis Bentuk



XRD characterization
SnO2/Mt
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Scanning Electron Microscope
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DRUV-Vis
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Aktivitas Fotokatalitik
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Photocatalytic degradation
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Reusability
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Pemanfaatan Limbah Tailing Bauxit
sebagai Katalis AOP





BTW

MNC
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Boehmite
Bauxite
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