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Expert commentary
An Aerosol Perspective on COVID-19 

The COVID-19 hasplaguedthe whole world for nearly

two years. Due to viral mutation, global unblocking

seemsstill out of reach!At thestartof thepandemic,the

public entanglesin the flawed definition of ñdroplet

transmission.òThe WHO defined 5 mm or larger as

droplets, which is the main transmissionroute. The

smaller"dropletnuclei" arenot important. Yet, from the

aerosolsciencestandpoint,5 mm particleswill suspend

in still air for over20 minutes,not to mentionthemixing

andconvectionin the generalenvironment. That means

the 5 mm particleswill stay in the air evenlonger. At

present,plexiglassboardsfor quarantinepurposesare

usedto separatethe celebritiesin the TV shows. The

samedevicesare employedin restaurantsto meet the

quarantinerequirementsissuedby thelocal governments.

However, theory and experimentshaveshown that the

plexiglassboardsdo not work well. They might remove

particleslarger than 100mm, but the protectionagainst

particlesbelow10mm is very limited.
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Professor Chih-Chieh Chen
National Taiwan University
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5 mm 

An aerosoltransmissionandplexiglassboardsexperimentconducted

by theProf. Chih-ChiehChenlaboratory

An Aerosol Perspective on COVID-19 



An Aerosol Perspective on COVID-19 

From the perspectiveof aerosol sampling, these large

particlesthatcanbeinterceptedby theplexiglassboardand

even visible to the nakedeye cannotbe inhaled into the

respiratorytract andwill not causerespiratoryhazards. As

far asaerosolscienceis concerned,droplets,whetherlarge

or small, are all aerosols. The only differenceis the time

suspendingin the air. So, droplet transmissionis aerosol

transmission,but also air transmission. The WHO experts

likely do not have enoughknowledgeof aerosol,which

meansthat thewholeworld needsto strengthenthegeneral

educationonaerosol!

Theresponseto a hazardor pandemic,suchasCOVID-19,

can be divided into three phases: (1) recognition and

identification, (2) evaluation and measurement,and (3)

control management. The current inconsistency in

recognitionidentificationof aerosoltransmission,coupled

with thedifficulty in samplingandmeasuringvirusesin the

air, has led to strategic and tactical discrepanciesin

engineeringcontrolandmanagement.
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From the perspectiveof engineering control, the most

effective measureis theñsourcecontrolò,followed by the

ñtransmission-blockingò,and the last resort, ñpersonal

protectionò. Therefore,placing the infectedin the negative

unit, intensivecareunit, generalward,or quarantinehotel is

an administrativeñsourcecontrolò. In addition, during the

developmentof the epidemic,severalresearchteamshave

developed portable and even personal active aerosol

collectors, which can supplement or replace negative

pressurewardsto a certainextentin termsof function. Such

new quarantineproductsmay havea transformativeimpact

on subsequenthospital/medicaloperations,but there are

currently no official classification standards and

performancetestmethodsdue to time constraints. In terms

of ñtransmission-blockingò,an effective way is to increase

ventilationor useindoorair purifiers to dilute or reducethe

concentrationof viruses in the air. In addition, there are

methodsof using ultraviolet rays or air heatingsystemsto

kill microorganisms. As for the last resort, ñpersonal

protectionò,the main thing is to wear a respiratory

protectivedevice.
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An Aerosol Perspective on COVID-19 

Theselectionandwearingof masksmayseemsimple,but

they arepretty complicated. In additionto the mostbasic

filtration efficiencyandair resistance,thefacesealis very

critical. Still, the fit factor might be affectedby the strap

tension,skin elasticity,the mask'sstructuralstrength,etc.

Nevertheless,fit testing is still an essentialstep in the

implementation of the overall respiratory protection

program.

Therearemanywaysfurther to improvethe performance

of the overall respiratoryprotectionprogram. The most

direct methodis to improvethe filter quality factor of the

filtering material. One can achievea high filter quality

factor by making use of the slip-flow characteristicof

nanofibersto increasethe filtration efficiency and,at the

same time, reduce the pressuredrop acrossthe filter.

Notice that lower pressureinsidethe maskleadsto lower

leakage through the unsealed pathways and higher

protection. In addition, the issueof face-seal fit can be

significantly improvedby adopting3D scanningand 3D

printing technologyto makecustomizedrespirators.
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Yet, therearecurrentlyno commercial3D printersthatare

suitable to make silicone respirators. Besides, the 3D

printing speedis still too slow. Somassproductionis still

not ready.
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An Aerosol Perspective on COVID-19 

Wearinga negativepressurerespiratoris a burdenfor the

wearer,regardlessof theair resistanceof thefilter material.

One quick solution is to switch to positive poweredair-

purifying respirators(PAPR). TheconventionalPAPRsare

constantflow and tend to be large and heavy, another

burden for the wearers. The recently developedbreath-

responsivePAPRs(BR-PAPRs)areamazinglylightweight

andhandydueto fanandbatterytechnologyadvancements.

The BR-PAPRs are particularly suitable for health care

workers(HCWs). Most commerciallyavailableBR-PAPRs

show an operationtime longer than 12 hours, ideal for a

shift of HCW operation. The BR-PAPRs should be the

standard personal protective equipment before another

outbreakof aerosoltransmissiondisease.
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Introduction of Aerosol 

Researcher

Professor Feng-tang Chang
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Other qualificationsinclude passingthe Civil ServiceSenior

Examsfor Refrigerationand Air-Conditioning Engineer(1st

place) and PatentAttorney. He is currently registeredas a

practicing patent attorney with the Taiwan Intellectual

PropertyOffice as well. Pastexperienceincludesworking as

an adjunctassistantprofessorfor the IndustrialSafetyMaster

Program at College of Engineering,National Chiao Tung

University; Review Committee memberof Energy Bureau,

Ministry of Economic Affairs (Waste Heat/Cold Recovery

TechnologyDemonstrationandApplication Project),member

of the MOE University Graduate Industry Innovation

ResearchProgramReview Committee,and life memberof

TaiwanAssociationfor AerosolResearch(TAAR).

ProfessorChang completed a

Ph.D. in nuclear engineering

and heat flow from the

Departmentof Engineeringand

System Science, College of

Nuclear Science, National

TsingHuaUniversityin 2005.



Introduction of Aerosol 
Researcher

Professor Feng-tang Chang
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JG Environmental Technology was founded in 2006 by

ProfessorChang due to his belief in the importanceof air

pollution prevention. As the company chairperson and

president, Professor Chang boasts both a comprehensive

academicbackgroundand extensivereal-world experience.

Past awards included a gold medal at the 2014 MOEA

National Invention and Innovation Awards (M457849:

Exhaust gas switching peak purification device for

regenerativeincinerator),a silver medal at the 2018 MOEA

National Invention and Innovation Awards (M464613: Heat

storageincinerator),and was nameda Model Enterprisein

2019. ProfessorChang has long supportedthe TAAR, its

symposiums, and its activities through manpower and

sponsorships.



ProfessorChangsingle-handedlyfoundedJGEnvironmental

Technologyand turned it into the first manufacturerof air

pollution (VOCs) prevention equipment and systems in

Taiwan to be listed on the TPEx EmergingStock Market

(TPEX: 6723). The companynow has a paid-in capital of

NT$205million. JGhasfocusedon valueinnovationsinceit

was founded. The companyphilosophyis basedaroundthe

development of green products and technologies. It

concentrateson the development of new technologies,

markets and products intended for high-tech electronics

factories, PU synthetic leather industry, adhesive tape

manufacturing industry, surface coating manufacturing

industry, printing industry, chemical industry, and other

industries that require integratedsolutions for air-side air

purification, deodorization,smogremoval,solventrecovery

and energy conservation. As a professional integrated

service provider, JG integratesair pollution control with

energysavingtechnologyin orderto providecustomerswith

ñtotalairsolutionsò.ñJGis theSolutionòdefinesthemission

of theJGR&D team.
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JG Environmental Technology Co., Ltd.
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Main Services

Products (Services) Under Development
Denitrification and desulfurization catalytic purifier technology

Gaseous pollutant catalytic purification technology

High-gravity (HIGEE) photolytic oxidization technology

Integrated system of zeolite rotor 

concentrator + thermal oxidizer

Packed bed scrubber

Various thermal oxidizers High-efficiency oil mist filtration system

Fluidized-bed organic solvent 

recovery equipment

High-efficiency wet colloidal substance 

filtration system

(Photo/Ozone) catalytic odor 

treatment equipment

Eco-friendly energy-saving and heat 

recovery systems

Condensing absorber (demister) Maintenance and repair of waste gas 

treatment systems

Biofilter

Link to JG Environmental 
Technology website



Pioneer in Clean Air Solutions
For 15 yearsnow, JG hasinsistedon keepingthe design

and manufactureof key hardwarein Taiwan under our

philosophyof localization and sustainabledevelopment.

The company embracesthe ñJGTaiwanòapproachto

quality andis activelyengagedin thedevelopmentof new

technologiesthat distinguish it from competitors and

opening up new markets through more competitive

products. JGôsresearch and development efforts are

directedtowardsenhancingnot only the competitiveness

of the companyandcreatingblue oceanmarkets,but also

to solvingthesevereVolatile OrganicCompounds(VOCs)

air pollution problemsof domesticand foreign industries

today. All equipment developedby JG addressesthe

problemof industrial air pollution more effectively than

conventionalcounterpartswhile lowering costs. JG has

been invited to provide on-site technical advice by the

Ministry of Economic Affairs (MOEA) Industrial

Development Bureau, county and city environmental

protection agencies,and even environmentalprotection

bureausandChineseResearchAcademyof Environmental

Sciencesin Chinaon a numberof occasions. JGhastaken

part in dozensof seminarson air pollution technologyand

provided instructorsfor technicalexchangesin order to

selflessly share the technology for managing Volatile

OrganicCompounds(VOCs)with therestof the industry.

Since 2015, JG has provided internshipopportunitiesto

universitiesandcolleges. Thecultivationof expertson air

pollution treatmentaimsto createguardiansof cleanair.
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R&D Accomplishments

JG has engagedin industry-academia-researchcooperation
with the domesticacademicsectorandresearchorganizations
sinceit wasfoundedin April 2006. Initial funding camefrom
the MOEA Small Business Innovation Research(SBIR)
programandindustrydevelopmentprojectsin the industry. A
numberof patentedtechnologiesweresuccessfullydeveloped,
including the ñHigh-efficiency Organic Solvent Recovery
Equipmentòand ñHigh-efficiency Room Temperature
Catalytic DeodorizationEquipmentò,that were awardedthe
ñQualityCertificateof Excellencefor DomesticallyProduced
Environmental Protection Equipmentòby the MOEA
Industrial DevelopmentBureau in 2008, and the ñNational
Industrial InnovationAwardòfrom the MOEA in 2011. The
patentsfor ñFluidizedBed SolventRecoveryEquipmentòand
ñDe-Acid & De-SmokeEquipmentwith RegenerativeFilterò
won gold andbronzeawardsat the 2012Taipei International
InventionShow& Technomart. JG wascommissionedby the
Institute for Information Industry to take part in the ñHigh
Purity Compressed Dry Air Regeneration Technology
DevelopmentProgramòand theñVeryLow Dew Point High
Purity Air RegenerationModule DevelopmentProgramòin
2009 and 2011, respectively. JG also partneredwith the
Industrial TechnologyResearchInstitute for the development
of coating technology. In 2012, a joint developmentproject
was launched in partnership with National Chiao Tung
University that resultedin an Industry-UniversityCooperation
Award from theNationalScienceCouncil.
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Sustained Product R&D and 
Patent Strategy 

Sinceits foundingin April 2006, JGhasasof March2021filed 233
patentapplicationswith 160patentsawardedto date. Theseinclude
99 invention patentsand 61 utility model patents,with 99 in
Taiwanand57 in China; of these156 patents,more than62% are
invention patents. New technologiesbasedon innovative R&D
include Fluidized Bed Solvent RecoveryEquipment,Nucleation
Growth and Absorption Equipment, De-Acid and De-Smoke
Equipment,Odor TreatmentEquipment,StorageTank Breathing
Buffer Apparatus with Biofilter Equipment. JG has worked
extensivelywith governmenttechnologypromotion programsto
progressivelyapply theseinnovative technologiesin the industry
andhelpvendorsovercometheir technologybottlenecks.
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2014/2018National Invention and Innovation Award



Introduction to Key VOCs 
Treatment Products (Technologies)

The Integrated System of Zeolite Rotor Concentrator
and Thermal Oxidizer is a high-efficiency VOC-
containing waste gas treatment system, composedof a
zeolite rotor concentratorconnectedin seriesto a thermal
oxidizer (TO, RTO, CTO, RCO). The zeolite rotor
concentratoradsorbstheVOCsin theinput wastegasandis
then heated to high temperaturesto output the highly-
concentratedwastegasinto the thermaloxidizer. Therethe
VOC moleculesare decomposedat a temperaturehigher
than 750°C. The concentratedwastegas from the zeolite
rotor is just 4 to 25% of the systemôsinput (rotor
concentrationis between4 and25 times),so in additionto
removing90 to 95% of particulatepollution (not including
high-boiling point VOCs, compounds, and particulate
pollution < <1mg/m3), the thermal oxidizer size can be
reducedto match the concentrationtechnologyfor large
savings in fuel costs. JGôsprofessional design and
productionteamhasover the yearsdesignedand installed
more than 350 integratedzeolite rotor concentratorand
thermal oxidizer systems. By incorporatingprefabrication
and modular design into each system, continuous
unattendedoperation is achieved in the smallest space
possible,and the small numberof parts that needregular
replacementensuresshortdowntimes.
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The JG portfolio containsmany patentedtechnologies,a
numberof which havebeenusedin thewastegastreatment
systems of various industries to help them overcome
performanceandenergyconsumptionissuesin thetreatment
of VOCs. JG has in recent years been working on wet
nucleationand growth filter technology for dealing with
high-volume, low-concentration exhaust from painting
systems. This patented technology has improved the
removal efficiency for sub-micron particulatesand high-
boiling point substances. It also greatly reducedthe risk of
rotorblockageandpolymerizationwhile efficiently reducing
the frequencyof level 4 filter replacementsand lowering
operating costs. Level 3~4 paint particulate filtration
equipment + patentedtemperatureand humidity control
technology+ zeoliterotor concentrator(concentrationof 15
to 20 times) + regenerativethermal oxidizer can also be
fitted to help industries set up high-efficiency VOCs
treatmentsystemswith low powerconsumption.
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Photo of the Integrated Zeolite Rotor Concentrator and 
Thermal Oxidizer System



Patentedtechnologyfor ñzeroemissionòair pollution prevention

has also been developedfor high-tech factories with a high

volume emissions. Theñhigh-efficiency purification systemand

methodusing series-connectedrotarywheelsòpatentdescribesa

high-efficiency systemand method for the treatmentof VOCs.

The VOC treatmentefficiency of zeolite rotors can be increased

from the 90 to 95% of single-rotor systemsto over 99% in a

tandemrotor systemandachievenearlyzeroemissionsof VOCs.

This technologyhasgraduallybeeninstalledandimplementedin

high-tech industries (e.g., TSMC and UMC) since 2018. The

technologiesand servicesprovidedby JG havewon praisefrom

industry.
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Flow chart of wet nucleation growth filter technology for 
spray painting process
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First Rotor Second Rotor

VOC Thermal Oxidizer

Second Rotor

First Rotor

VOC Thermal Oxidizer

High efficiency purification system and method using series-connected 
rotary wheels


