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1. S. Park 9] 4%, Biogeochemical alteration of an aquifer soil during in situ chemical
oxidation by hydrogen peroxide and peroxymonosulfate, Environmental Science &
Technology (2021)

2. S. Park®] 4%, Microfluidic pore model study of precipitates induced by the pore—
scale mixing of an iron sulfate solution with simulated groundwater, Chemosphere
(2021)

3. S. Park® 39, Evaluating perfluorooctane sulfonate oxidation in permanganate
systems, Environmental Science and Pollution Research (2020)

4, S. Park®] 29, Alternate reductants with vitamin B12 to transform C8 and C6
perfluoroalkyl sulfonates: Limitations and Insights into Isomer—specific transformation
rates, products and pathways Environmental Science & Technology (2018)

5. S. Park® 29, PFOS removal with Pd0/nFe0 nanoparticles: Adsorption and Aqueous

Fe—complexation, Not transformation? Journal of Hazardous Materials (2018)
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“Carbon Neutrality based on the Circular Economy”

“Sound, Sustainable, Safe, and Secure” Waste Management

Waste to Energy
Alternative fuel production from
waste carbon source

- bio-/thermo-chemical system
for bioenergy production

- biogas upgrading & reforming

Low carbon development
system with bioenergy

&

Adding Value to Waste

« Multifunctional carbonaceous .
material  (ie., Hydrochar)
production from abandoned
biomass .

« Useful carbon source
recovery from organic waste
and its application

i

Fermentation

Elutriation

=<t

Sludge return

Sludge discharge

a8 L)

Resource Recycling

Materialflow analysis
- understanding material flow in
closed loop system
Resource recovery and recycling
- solid waste recycling as
material for pollution control
- valuable resource recovery
from waste
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Vent w/o VFAs

Vent w/ VFAs

Absorption

\ Hopper

VFAs (salts) recovery

VFAs

Stripping Il

AA| 5] 271

Biochemical process Thermochemical process

Experiment
-

Simulation (Model)

<Reactor operation/ Modeling>
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Complex particulate waste and inactive

<Hydrothermal treatment>

. Hydrochar
----- X2 HTC Kinetics
Kekge T

<Plant design>

+ Carbon-rich ial production:

|camma:.|

| Proteins |

- Biowaste-derivedfuel

- GO, capture and conversion
- Heterogeneous catalysis
<Biogas reforming>

+ Thermal reforming with catalyticreaction

CH, + H,0 — CO + 3H,
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+ Prediction of process efficiency
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+ Elementsystem design andinfluence factoranaly

<Plant optlmlzatlon>

+ CAE (Con'puleraldedengmaamg) based numerical
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Life cycle assessment

- system sustainability
- system effectiveness
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Application of nanomaterial for bio-H, fermentation @:

Application of nanomaterial for bio-H, fermentation @:
Enzyme immobilization onto nanoparticle

Catalytic pretreatment effect

Nanomaterial
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Improving enzyme stability
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Enzyme support) (Cellulases)

Nanozyme
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Application of nanomaterial for bio-H, fermentation @:
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