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Only 40.8% of household 
drinking water in Thailand 

met safe consumption 
standards (2009–2019).

Urban vs Rural
Bangkok water meets WHO standards, but most people still use bottled or filtered water; 

Rural areas face occasional shortages and contamination.

Rural Thailand:
Shortages & 

Contamination

▪ 43.7% of household water 
required further treatment 
before consumption.

▪ 15.5% of household water 
was contaminated with
chemicals above 
recommended limits.

▪ Overall, 59.2% of household 
water did not meet required 
standards.

Situation of Access to Clean Water in Thailand

2/25(Thailand’s Voluntary National Review 2021)

Pasak Jolasid Dam, 
LopBuri

Khwae Noi Bamrung 
Dan Dam, Phitsanulok
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Khon Kaen
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Water Crisis and Drinking Water Quality in Thailand
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Universal access to clean water and sanitation is a core 
objective of the United Nations Sustainable Development 
Goals (SDGs).

(Arora et al., 2023; 
Anang et al., 2025)

Sustainable development

Industrialization & Urbanization 

→ increased turbidity & pollution

Turbidity <1 NTU; 
5 NTU is acceptable for effective 

disinfection.

Drinking water standard 

(WHO, 2022)

Situation of Access to Clean Water in Thailand

Advancements in water purification technologies are 
critical for addressing increasing demands on water 
quality and securing access to clean and safe water. 

The development and integration of innovative technologies 
in water purification require rigorous piloting and testing.

(Luo et al., 2025)

Foundations of water purification
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The systems integrate and combine key treatment 
processes for compact, decentralized water purification.

▪ RadicalClear-Based Advanced Oxidation Process (AOP)

➢ Design and process optimization of an integrated continuous-flow system

MicroorganismsOrganic 
Pollutants

Color Odor

Advanced Oxidation 
Process (AOP)

• Powerful oxidation
• Breaks down refractory                   

organic pollutants
• Improves water quality
• Enhances treatment efficiency

UV Light

Hydrogen Peroxide

Ozone

Radical Clear combines UV-assisted O₃ and H₂O₂ to generate highly reactive •OH, 
enabling effective oxidation and superior water treatment performance.

Contaminant Degradation

Hydroxyl Radicals 
(•OH)

▪ Sedimentation Tank

Uniting industry and academia to create innovative and sustainable impact solutions.

Innovative Approaches to Sustainable Water Treatment
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1

BASIC TECHNOLOGY 
RESEARCH

TESTING REPORT OF RADRICALCLEAR SYSTEM #016

Project RadicalClear Technology

Location BioInnotech (Bio-technology) Mahidol University

Water Sample 2nd water sample (Tap water from PSD solution Co., Ltd.)

Date Fri 11 Oct 2024 (8:50 AM)

Assumption and condition for system setting  

Parameters Detail Unit Remark/comment

Flow Rate

P-102/2 PAM flow rate ml/min Concentration 1.0 ppm

P-102/1 PAC flow rate ml/min Concentration 50.0 ppm

P-104, FI-102 Hydrogen Peroxide flow rate ml/min Concentration 10.0 %

P-101, FI-101 Inlet water sample flow rate L/min

P-104, FI-102 Inlet water to RO and filtration ml/min

MFC-101 Inlet air flow rate for O3 generator ml/min

Power

- Ozone generator duty %

Other

pH Water sample after mixed with PAC 

and PAM

- From litmus paper

Pressure Inlet pressure Barg Inlet water sample pressure

- Water sample  - From beside of Pilot plant of Bio-technology on 3 Aug 2024 (11:30 AM)

Characterization Results

At condition 600nm

Sample Detail TDS (ppm) TDS (uS/cm) Abs (AU) pH Remark/comment

KW Water sample 160 249 -0.002 6.7 From beside of Pilot plant of Bio-technology on 3 Aug 2024 (11:30 AM)

KW-PAC-PAM Water sample + PAC + PAM 146 227 -0.001 6.9 After mixed with PAC and PAM

KW-P Precipitation section 145 226 0.004 6.9 Bottom section of precipitation tower

KW-C Overflow water 143 223 0.001 6.9 Overflow from top section of precipitation tower

KW-RO-V Vent of RO and filtration unit 181 282 -0.005 6.9 Vent or drain water of RO system and pass through filtration unit

KW-RO After pass through RO unit 54 85 0.000 7.7 After filtration and RO system

KW-RO-O3 After mixed with Ozone and H2O2 47 74 0.005 7.4 After reacted with ozone at reaction tower

Operating cost calculation

Parameter Detail Conc. unit Concentration Flow rate 

unit

Flow rate Price unit Price Cost (THB/min)

Substant PAM reactant ppm 1.0 ml/min 75.0 THB/g 0.04062 3.05E-06 30.0 % conc. At 25 kg/tank (1015.43 THB) Cal. based on weight

PAC reactant ppm 50.0 ml/min 120.0 THB/g 0.04062 2.44E-04 30.0 % conc. At 25 kg/tank (1015.43 THB) Cal. based on weight

H2O2 % 10.0 ml/min 2.5 THB/g 0.00924 0.02 50.0 % conc. At 35 kg/tank (1616.50 THB)

Electrical Ozone % 80.0 kWh 28.8 THB/kWh 4.65835 134.16 Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

Air compressor ml/min 200.0 kWh 0.085 THB/kWh 4.65835 0.40

Control system - - kWh 4.0002 THB/kWh 4.65835 18.63

Suction pump - - kWh 4.0002 THB/kWh 4.65835 18.63

Dosing pump (PAM) - - kWh 0.6 THB/kWh 4.65835 2.80

Dosing pump (PAC) - - kWh 0.6 THB/kWh 4.65835 2.80

Dosing pump (H2O2) - - kWh 0.6 THB/kWh 4.65835 2.80

Reverse osmosis pump - - kWh 4.0002 THB/kWh 4.65835 18.63

198.87 THB/hour

For this condition can produced final flow rate of clean water at 200.00 ml/min

12.00 L/h

Total operating cost 16.57 THB/L

Remark/comment

Value

75.0

120.0

1.3

200.0

200.0

80.0

6.0 to 7.0

2.0

-

2.5

Operating cost

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

2.5 A 24 Vdc (60W) with 90.0 %eff. (66.67W)

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

240 L/min with (1700W)

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

5.0 A 12 Vdc (60W) with 90.0 %eff. (66.67W)

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

1.9 A 24 Vdc (45.6W) with 90.0 %eff. (50.67W), 10W from spec sheet

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

1.9 A 24 Vdc (45.6W) with 90.0 %eff. (50.67W), 10W from spec sheet

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

1.9 A 24 Vdc (45.6W) with 90.0 %eff. (50.67W), 10W from spec sheet

Ref. 1863.34 THB/400 unit (included electrical fee and Ft)

2.5 A 24 Vdc (60W) with 90.0 %eff. (66.67W)
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Testing Results Water Sample 2 - Liq. Flow rate 1.3 LPM

Project
Instructor

Project 
Manager

BioInnotech
Manager

Researcher

RESEARCH TO 
PROOF FEASIBILITY

TECHNOLOGY
DEVELOPMENT

PETTY

PATENT

1
Development of knowledge and basic research

Laboratory Prototype

6 MONTHS

SERVICE 

ORDER

1

2 3 4T
R

L
Proof-of-Concept Lab Demonstration

DEMONSTRATION IN LABORATORY ENVIRONMENT 
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Development of knowledge and basic research

Laboratory Prototype

4321

PROOF OF CONCEPT
DEMONSTRATION IN LABORATORY ENVIRONMENT 

BASIC TECHNOLOGY 
RESEARCH

RESEARCH TO PROOF 
FEASIBILITY

TECHNOLOGY
DEVELOPMENT

6 MONTHS

T
R

L

+ 12 MONTHS

5 6 7 8

ACTUAL DELIVERABLE QUALIFIED
DEMONSTRATION IN OPERATIONAL ENVIRONMENT 

TECHNOLOGY
DEMONSTRATION

SYSTEM / SUBSYSTEM
DEVELOPMENT

SYSTEM TEST, LAUNCH 
& OPERATIONS

Water Storage Tank Screening
Coagulation and 

Flocculation

 12.5 m3/hour

208.3 LPM 

Water Storage Tank
Static Mixer

(RadicalClear)

Ozone (O3) Dosing
Gas phase

Hydrogen Peroxide (H2O2)
Liquid phase

Ozone Generator
Air from air compressor
Gas phase

Ozone Absorber Vessel

Sludge Storage Tank

Sludge discharging
2.5 m3/hour (Raw to tap water)

41.8 LPM

Hydrogen Peroxide 
Storage Tank

H2O2 Dosing
Liquid phase

Drain to 
safe location

Details: Revised the section of tap water production to plug-in with RadicalClear unit before dosing chlorine when discharge tap water to pipe-line system

Polyaluminium Chloride (PAC)
Liquid phase

Polyacrylamide (PAM)
Liquid phase

Liquid Flocculant 
Storage Tank (PAC)

Liquid Flocculant 
Storage Tank (PAM)

PAC Dosing
Liquid phase

PAM Dosing
Liquid phase

0.012 ml/min 

0.048 ml/min 

 15.0 m3/hour

250.1 LPM 

 15.0 m3/hour

250.1 LPM 

Gas vent
with flow transducer

Vent to 
safe location

 12.5 m3/hour, 208.3 LPM 

Liquid Chlorine 
Storage Tank

Static Mixer
(Chlorine adding)

Chlorine Dosing
Liquid phase

Sodium Hypochlorite
Solid phase

Manual loading

 12.5 m3/hour, 208.3 LPM 

Tap Water Discharging 
System

  Maximum 100.0 m3/day 

System Section I – RAW WATER to TAP WATER

LT

LT

LT, TDS

FT, PT, PG

FT, FC from pump

FT, FC from pump

LT, TDS

FT, PT

TDS, FT, pH, CM

FT from pump CM, LT

LT FT, FC from pump

FT, FC from MFCPT, PG

Water Storage Tank

 12.5 m3/hour, 208.3 LPM 

LT, TDS, pH

Definition
CM – Chlorine detection meter    FT – Flow transducer              FC – Flow Controller            LT – Level transducer pH – pH meter
pH – pH meter                                    PT – Pressure transducer       PG – Pressure Gauge           TDS – Total dissolved solids     
 

Utility water 
(Back flushing)

Utility water

Process Flow Diagram
Revision A4 revised on Mon 28 APR 2025
Related to meeting on Thu 24 FEB 2025
(with RadicalClear team)
Prepared by THT, 28 APR 2025

RadicalClear – Raw water to Tap water
Series 1: Normal System

(Used only electrical grid supply)

RadicalClear – Raw water to Tap water
Series 2: Low Carbon Footprint

(Install Solar Cell Panel est. 22 sqm.)

RadicalClear – Raw water to Tap water
Series 3: Passive Process

(Install Solar Cell Panel est. 65 sqm.)

PETTY

PATENT

1

SERVICE 

ORDER

1
Demonstration at BioInnotech

Project
Instructor

Project 
Manager

BioInnotech
Manager

ResearcherProject
Instructor

THAILAND

INNOVATION

2

SERVICE 

ORDER

2

RESEARCH

PUBLICATION

1 Researcher

Qualified Operational Demonstration
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Project: Radical Clear Technology Phase II (Water Treatment)
Phase:  Demonstration Plant

Water Storage Tank 100.0 m3

Estimated area 40.0 m2

Water Production Module installed on ground

RadicalClear (Low Carbon Footprint)

Solar cell panel 22.0 sqm.

- Est. 22.0 sqm. installed on production skid

RadicalClear (Passive Process)

Solar cell panel 65.0 sqm.

- Est. 22.0 sqm. installed on production skid

- Est. 43.0 sqm. installed on water storage tank 

Water Storage Tank installed underground

MODULAR SYSTEM INSTALLATION
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PROOF OF CONCEPT
DEMONSTRATION IN LABORATORY ENVIRONMENT 

Development of knowledge and basic research

Laboratory Prototype

4321

BASIC TECHNOLOGY 
RESEARCH

RESEARCH TO PROOF 
FEASIBILITY

TECHNOLOGY
DEVELOPMENT

6 MONTHS

T
R

L

+ 12 MONTHS

5 6 7 8

TECHNOLOGY
DEMONSTRATION

SYSTEM / SUBSYSTEM
DEVELOPMENT

SYSTEM TEST, LAUNCH 
& OPERATIONS

Water Storage Tank Screening
Coagulation and 

Flocculation

 12.5 m3/hour

208.3 LPM 

Water Storage Tank
Static Mixer

(RadicalClear)

Ozone (O3) Dosing
Gas phase

Hydrogen Peroxide (H2O2)
Liquid phase

Ozone Generator
Air from air compressor
Gas phase

Ozone Absorber Vessel

Sludge Storage Tank

Sludge discharging
2.5 m3/hour (Raw to tap water)

41.8 LPM

Hydrogen Peroxide 
Storage Tank

H2O2 Dosing
Liquid phase

Drain to 
safe location

Details: Revised the section of tap water production to plug-in with RadicalClear unit before dosing chlorine when discharge tap water to pipe-line system

Polyaluminium Chloride (PAC)
Liquid phase

Polyacrylamide (PAM)
Liquid phase

Liquid Flocculant 
Storage Tank (PAC)

Liquid Flocculant 
Storage Tank (PAM)

PAC Dosing
Liquid phase

PAM Dosing
Liquid phase

0.012 ml/min 

0.048 ml/min 

 15.0 m3/hour

250.1 LPM 

 15.0 m3/hour

250.1 LPM 

Gas vent
with flow transducer

Vent to 
safe location

 12.5 m3/hour, 208.3 LPM 

Liquid Chlorine 
Storage Tank

Static Mixer
(Chlorine adding)

Chlorine Dosing
Liquid phase

Sodium Hypochlorite
Solid phase

Manual loading

 12.5 m3/hour, 208.3 LPM 

Tap Water Discharging 
System

  Maximum 100.0 m3/day 

System Section I – RAW WATER to TAP WATER

LT

LT

LT, TDS

FT, PT, PG

FT, FC from pump

FT, FC from pump

LT, TDS

FT, PT

TDS, FT, pH, CM

FT from pump CM, LT

LT FT, FC from pump

FT, FC from MFCPT, PG

Water Storage Tank

 12.5 m3/hour, 208.3 LPM 

LT, TDS, pH

Definition
CM – Chlorine detection meter    FT – Flow transducer              FC – Flow Controller            LT – Level transducer pH – pH meter
pH – pH meter                                    PT – Pressure transducer       PG – Pressure Gauge           TDS – Total dissolved solids     
 

Utility water 
(Back flushing)

Utility water

Process Flow Diagram
Revision A4 revised on Mon 28 APR 2025
Related to meeting on Thu 24 FEB 2025
(with RadicalClear team)
Prepared by THT, 28 APR 2025

RadicalClear – Raw water to Tap water
Series 1: Normal System

(Used only electrical grid supply)

RadicalClear – Raw water to Tap water
Series 2: Low Carbon Footprint

(Install Solar Cell Panel est. 22 sqm.)

RadicalClear – Raw water to Tap water
Series 3: Passive Process

(Install Solar Cell Panel est. 65 sqm.)

PETTY

PATENT

1

SERVICE 

ORDER

1
Demonstration at BioInnotech

Project
Instructor

Project 
Manager

BioInnotech
Manager

ResearcherProject
Instructor

THAILAND

INNOVATION

2

SERVICE 

ORDER

2

RESEARCH

PUBLICATION

1 Researcher

ACTUAL DELIVERABLE QUALIFIED
DEMONSTRATION IN OPERATIONAL ENVIRONMENT 

Project: Radical Clear Technology Phase II (Water Treatment)
Phase:  Demonstration Plant
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TECHNOLOGY
DEMONSTRATION

SYSTEM / SUBSYSTEM
DEVELOPMENT

SYSTEM TEST, LAUNCH & 
OPERATIONS

5

ACTUAL DELIVERABLE QUALIFIED
DEMONSTRATION IN OPERATIONAL ENVIRONMENT 

Development of knowledge and basic research

Laboratory Prototype

4321

BASIC TECHNOLOGY 
RESEARCH

RESEARCH TO PROOF 
FEASIBILITY

TECHNOLOGY
DEVELOPMENT

6 MONTHS + 12 MONTHS

PETTY

PATENT

1

SERVICE 

ORDER

1
Demonstration at BioInnotech

THAILAND

INNOVATION

2

SERVICE 

ORDER

2

RESEARCH

PUBLICATION

1

9

OPERATIONAL USE OF 
DELIVERABLE

PROOF OF CONCEPT
DEMONSTRATION IN LABORATORY ENVIRONMENT 

Operational Use of Deliverables
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ACTUAL DELIVERABLE QUALIFIED
DEMONSTRATION IN OPERATIONAL ENVIRONMENT 

4321

PROOF OF CONCEPT
DEMONSTRATION IN LABORATORY ENVIRONMENT 

T
R
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6 + 12 MONTHS

PETTY

PATENT

1

SERVICE 

ORDER

1

THAILAND

INNOVATION

2

SERVICE 

ORDER

2

RESEARCH

PUBLICATION

1T
R

L

Project: Radical Clear Technology Phase I and II
Phase: Laboratory and Demonstration Plant

Research Model and Methodologies
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Reverse osmosis (RO) 

system

Pilot-scale system for clean and safe drinking water treatment.

Coagulation, flocculation, and 

sedimentation continuous-flow 

reactor

RadicalClear for 

drinking water

Part I:

Part II:

The Scale-Up Challenge

11 JUN 2026 Highly confidential, please do not disclose

➢ Pilot-scale for clean & Drinking water treatment

11/25

Part III:



➢ Integrated turbidity removal unit in a pilot-scale continuous-flow reactor 

The configuration with 13 baffles at a 75° angle.

Effluent Influent 

Treated water

Coagulation-flocculation 
& aeration tank Sedimentation tank

4) Sedimentation tank:

2) Aeration bubble flow: 0, 25, 50, 100, 200, and 300 mL/min 

3) Influent flow rates: 0.5, 1.25, and 2.0 L/min

- Baffle configurations: 0, 1, 4, 7, and 13 plates 
- Inclination angles: 57°, 69°, and 75°

5) Filtration system: gravel–sand–anthracite packed bed

1) Coagulation-flocculation concentration optimization

Filtration unit

Improvement of Coagulants and Flocculants
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PAC (Al3+) 
(Positive Charge))

➢ Hybrid polyaluminium chloride (PAC)–anionic polyacrylamide (PAM) coagulation-flocculation

PAC at 45 ppm and PAM at 2 ppm 
were the optimum concentrations for 

achieving the highest turbidity 
removal in this study.

TAP WATER RAW WATER 

Provides positive charge (Al3+) 
and neutralizes negatively 
charged colloidal particles.

Flocculation precipitation, sewage mud

PAC       
(Polyaluminum Chloride)

Long-chain polymer that 
bridges particles together and 

forms larger, stronger flocs.

PAM          
(Polyacrylamide)

1. CHARGE 
NEUTRALIZATION

PAC (Al3+) neutralizes 
the negative charges 
on colloidal particles.

3. BRIDGING & 
FLOC FORMATION

2. DESTABILIZATION 
& FLOCCULATION

Particles lose 
repulsion and come 

closer together.

PAM polymer chains 
bridge particles, form 
larger, stronger flocs.

Flocs settle by gravity. 
Clear water remains 

on the top.

4. SETTLEMENT               
& CLARIFICATION

Colloidal Particle 
(Negative)

PAM Polymer 
Chain (Bridging)

Floc 
(Aggregate)

Hybrid PAC–PAM Coagulation-Flocculation

11 JUN 2026 Highly confidential, please do not disclose 13/25



▪ At 1.25 L/min, turbidity removal ranged from 56–85%, 
with 13 baffles improving efficiency.

▪ Increasing the number of baffles improved turbidity 
removal (p < 0.05).

▪ The 75° angle enhanced gravity effects and mixing. 
(Lum et al., 2006).

➢ Effect of moderate flow rate; baffle plate configuration: 0, 1, 4, 7, and 13 plates; and inclination angle: 57°, 69°, and 75°.

Under optimized hybrid conditions of 45 ppm PAC and 2 ppm PAM.

57° inclination angle 69° inclination angle 75° inclination angle

Flow behavior: Some fine particles entered the quiescent zone.

I) II)

Effect of a Moderate Flow Rate of 1.25 L/min

(Chuiprasert et al., 2025)
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➢ To reduce excess turbidity, various PAC:PAM ratios of 20:1, 30:1.5, 40:2, and 45:2 ppm were evaluated in the filtration system.

(Fixed flow rate: 1.25 L/min; bubble flow rate: 300 mL/min)

Layer 1: Gravel

Layer 2: Sand
Layer 3: Anthracite

In the filtration system, optimized dosages (45 ppm PAC, 2 ppm PAM), turbidity 
removal improved significantly (p < 0.05) from 82% (2.2 NTU) to 97% (0.36 NTU).

Larger particles were retained by 
sieving in the upper filter layer.

Finer particles were trapped deeper 
by adhesion and interception.

(Sutherland and Chase, 2011;
Scott, 2008)

Integration of Filtration System 

(Chuiprasert et al., 2025)
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Type Classification Total exchange 
capacity (eq/L)

Type 1 Strong acid cation ≥ 1.70

Type 2 Strong acid cation ≥ 1.90

Type 3 Weakly acidic cation 2.2

Typical properties of 3 resins

Copolymer: Styrene-divinylbenzene
Ionic form as shipped: Na+

Strong acid cation resins were more effective for metal 
removal than weakly acidic cation resins.

Comparison of three carbon filters and three ion-exchange resins for metal removal using synthetic (clear) water.

3 carbon filters 
Influent

Cartridge Selection for Metal Removal

11 JUN 2026 Highly confidential, please do not disclose 16/25
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➢ Bacterial inactivation performance under different AOPs operational conditions.

High bacterial 
load with dense 
colony formation.

Reduced colony 
count, indicating 
partial removal.

Reduction, 
though residual 
colonies remain.

Decrease in 
bacterial 
presence.

No visible 
colonies, 
indicating 
complete 
inactivation 
of E. coli.

System type:  1) Single: UV, O3, H2O2

2) Double:  UV-C/H2O2, UV-C/O3, O3/H2O2

3) Triple: UV-C/O3/H2O2

UV-C based AOPs (UV-C/O3/H2O2) 
reactor design

UV/O3/H2O2 reaction: O3 + UV → O2 + 2•OH ; O3 + H2O2 → •OH + O2 + HO2•

Multiple Advanced Oxidation Processes (AOPs) System 

11 JUN 2026 Highly confidential, please do not disclose 17/25

(Alvarez et al., 2012)

RO system cannot guarantee 
potable water free of

opportunistic pathogens



The adequacy of the regression model describing turbidity removal in the system was rigorously evaluated using multiple 
diagnostic analyses.

➢ Response Surface Methodology (RSM)-based modeling analysis

The data points closely followed the reference line, indicating 
homoscedasticity and an approximately normal distribution of 
the residuals.

(a)

The strongest interaction was observed between flow rate (A) and 
number of baffle plates (B) (AB) (p < 0.0001). 

Inclination angle (C2) and the interaction terms (AC, BC) were not 
significant (p > 0.0001).

(b)

Diagnostic Validation and Process Optimization 

11 JUN 2026 Highly confidential, please do not disclose 18/25



RadicalClear demonstration unitPHASE I: Engineering design of the

laboratory-scale system

PHASE II:

• Integration of multi-advanced oxidation processes (AOPs)

• sedimentation and reverse osmosis (RO) 

• Laboratory-scale system for process optimization                    

and performance evaluation

• RadicalClear process in demonstration scale

• Reliable operation for real-world conditions

• Designed for community-level water supply

Production 
Capacity

100 m3/day Supplies tap water for 
approximately 300 households

From Laboratory Scale to Demonstration Unit

11 JUN 2026 Highly confidential, please do not disclose 19/25



➢ Water price per cubic meter (THB/m3) over a 24-hour period under four energy configurations:   
Grid Only, Solar 20 m2 + Grid, Solar 40 m2 + Grid, and Solar 65 m2 + Grid.

Water Price Prediction with Partial Solar and Grid Support

KEY  TAKEAWAYS

● 20 m2 panel
Saves 2.2 THB/m3 during daylight 
about 17% off grid price.

● 40 m2 panel

Doubles the daytime savings to 
4.4 THB/m3 (35% off).

● 65 m2 panel
Reaches the deepest cut at 5.8 
THB/m3 saved (46% off).

● Night hours
All scenarios match grid price 
(12.6) when the sun is down.

Grid baseline

12.6
THB/m³

Solar 20 m2

10.4
−17%

Solar 40 m2

8.2
−35%

Solar 65 m2

6.8
−46%

11 JUN 2026 Highly confidential, please do not disclose 20/25

Water price prediction (THB/m3) under grid and solar–grid hybrid configurations 
over a 24-hour operation period.



➢ Petty Patent: กรรมวิธีเปลี่ยนน ้ำดิบเป็นน ้ำดื่ม (Process for Converting Surface Water into Drinking Water)

Objectives of the Invention

• To develop a process for converting surface water into safe 
potable water.

• To enable both stand-alone operation and integration as a 
plug-in unit within existing drinking water treatment systems.

• To provide a compact, lightweight, durable, and portable 
treatment system design.

Claim 1: A two-stage treatment process consisting of filtration and RadicalClear treatment.

Claims 2–3: Descriptions of the filtration and RadicalClear treatment procedures.

Claims 4–7: Specifications and configurations of the treatment units used in each stage.

Claim 8: Control and regulation of water flow rates throughout the treatment process.

Claim 9: Independent operation of the filtration and RadicalClear units, including applicability to alternative filtration system designs.

Claim 10: Flexible operation of the three treatment tanks, allowing combined or separate usage depending on operational requirements.

Petty Patent Claims (10 claims)

Petty Patent
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Best poster award
STT51 International Congress                 

11–13 November 2025
Chulalongkorn University

➢ Publication

Published in Case Studies in Chemical and 
Environmental Engineering, Q1, Top 10%

➢ Conferences

Publication/ Conferences
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The 14th Joint Conference of Renewable Energy and Nanotechnology

October 18–19, 2025,                                 
at National Central University, Taiwan

Presented: 
“Synergistic Coagulation for Compact 
and Energy-Efficient Water Treatment in 
Rural and Emergency Applications” and 
“A Combined Coagulation-Flocculation 
and Heavy Metal Removal Unit in a 
Drinking”



▪ This framework provides a pathway for scalable, decentralized treatment systems, 
supporting sustainable water access in alignment with UN SDG 6 and SDG 14.

▪ Achieved 97% turbidity removal               
(0.36 NTU), meeting WHO standard.

▪ RSM-DOE confirmed flow rate and 
baffle number as key variables             
(p < 0.0001).

The system is well-suited for:

✓ Rural communities lacking 
infrastructure

✓ Emergency response during 
floods and disasters 

✓ Resource-limited settings with 
financial constraints

Hybrid Coagulation-Sedimentation RO & RadicalClear (UV-C/O3/H2O2)

▪ Strong acid cation resin provided 
superior heavy metal removal

▪ Complete E. coli inactivation 
achieved using triple AOP system

Demonstration Unit

▪ Capacity: 100 m3/day tap water 
and 2.8 m3/day drinking water for 
300 households 

▪ Solar-powered (22–65 m2)  
reduces energy costs and grid 
dependency

Conclusions & Applications
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“Closing the Gap Between Research and Real-World Application”
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Department of Chemical Engineering,         
Faculty of Engineering, 
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Department of Biotechnology, 
Faculty of Science, 
Mahidol University, Thailand
sutthichai.boo@mahidol.ac.th
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project team
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Contact: jedsada.chui@gmail.com
Jedsada Chuiprasert

Thank you for your kind attention
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