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EDUCATION BACKGROUND

• Bachelor: Civil Engineering

• Master: Architecture

• PhD: Urban Planning

RESEARCH INTERESTS

• Social impact assessment of technological innovations 

• Working environment in the digital-urban-era

• Urbanisation and metropolitanisation

• Urban and regional shrinkage

• Comparative study on development patterns of the 

Global North and the Global South

A
BO

U
T 

M
E



nanoSeminar at the Chair of Materials Science and Nanotechnology                                                 Dr.-Ing. Xiaoping Xie

Innovation

Application

Architecture



TH
E 

A
EC

H
IT

EC
T‘

S 
TA

SK
S

Source:https://www.sanier.de
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Exploration

Evaluation

Synthesis
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Brainstorming, discussion and
determination of the application basis

Designing the innovation application
framework

Determining the quality attributes of
application scenarios according to standards

Execution planning for the application system

Construction monitoring and fine tune 

Performance monitoring and Ex-post impact assessment

Monitoring

Inspection
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Application Architecture for 

Water Purification Technologies 

using Mxene-based NanomaterialsEX
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“If we could produce fresh water from salt water 
at a low cost, that would indeed be a great service 
to humanity, and would dwarf any other scientific 
accomplishment.” - John F. Kennedy, 1962



Capacitive Deionization (CDI) is a green, economical, and highly promising
water desalination technique mainly because of its low operating costs and
energy consumption, absence of secondary pollution, easy regeneration and
maintenance. This technology has its roots in supercapacitor technology.
Traditional porous carbon-based CDI systems have salt adsorption capacities
(SAC) around 0.1-10 mg/g; whereas, Ti3C2Tx MXenes, the outstanding Faradic
2D materials largely-used in supercapacitors, have shown superior salt
adsorption capacities (68 mg/g of NaCl 585 mg/L) with very low energy
consumption of 0.24 kWh/kg.



Cape Twon declared a national emergency in 2018 due to water crisis. It faced
becoming the first major city in the world to run out of drinkable water as it
dealt with serious water scarcity.
Between 2015 and 2018, a decline in rainfall resulted in Cape Town’s
worst droughts on record. These droughts saw the city on the brink of Day
Zero, the point at which the municipal water supply would be shut off.



Hamburg's drinking water is obtained
exclusively from groundwater. After at least
50 days of flow, the water has reached the
groundwater layer. It is now free of
pathogenic microorganisms as well as dirt
and pollutants, has enriched itself with
numerous minerals and collects above
impermeable layers of clay. From there it is
pumped through one of the 446 (461 with
Haseldorfer Marsch) wells in Hamburg.
Source: https://www.hamburgwasser.de
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DIN EN 806-2
Specification for installations inside buildings conveying 
water for human consumption - Part 2: Design

Drinking Water

Swimming Water
DIN 19643-2
Treatment of Water of swimming pools and baths

Irrigation Water DIN 19650 
Hygiene parameters for irrigation water

Source: German Institute for Standardization

https://www.din.de/en
https://www.din.de/en
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WHO guideline values Indian standard
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performance

acceptability

operability

affordability

availability

usability

scalability

auditability
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Source: Adeyemi S. Adeleye, Jon R. Conway, Kendra Garner, Yuxiong Huang, Yiming Su, Arturo A. Keller, 
Engineered nanomaterials for water treatment and remediation: Costs, benefits, and applicability, 
Chemical Engineering Journal, Volume 286, 2016, Pages 640-662, ISSN 1385-8947, 
https://doi.org/10.1016/j.cej.2015.10.105.
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Source: Adeyemi S. Adeleye, Jon R. Conway, Kendra Garner, Yuxiong Huang, Yiming Su, Arturo A. Keller, 
Engineered nanomaterials for water treatment and remediation: Costs, benefits, and applicability, Chemical 
Engineering Journal, Volume 286, 2016, Pages 640-662, ISSN 1385-8947, 
https://doi.org/10.1016/j.cej.2015.10.105.

Social Im
pacts
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Source: WHO 
Guidelines for
Drinking-water
Quality
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Application Architecture for 

ventilation systems with self-

cleaning graphene-based air filters 
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The AEROGrAFT Spearhead Project, announced by the Graphene Flagship, is set to produce heatable aero-graphene foams, to
reduce the cleaning time of aero-material filters in the aerospace industry, saving businesses huge sums of maintenance costs
and downtime.
Developed in collaboration with Naturality Research & Development, Spain and Lufthansa Technik, Phi-Stone, and Sixonia 
Tech in Germany, the AEROGrAFT Spearhead Project is on a mission to develop prototype self-cleaning air filters that use aero-
graphene foam.
Developed with graphene's homogenous heat distribution properties in mind, the graphene-enabled foam will ensure even
heat throughout the air filter, to elicit a consistent cleaning across all air filter surfaces. What's more, the self-cleaning air filters
can use the same graphene foam repeatedly, for recurrent cleaning cycles, without losing stability.

https://www.lufthansa-technik.com/
https://www.phi-stone.de/
https://sixonia-tech.de/
https://www.lufthansa-technik.com/
https://www.phi-stone.de/
https://sixonia-tech.de/
https://sixonia-tech.de/
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THANKS
for your attention! 


