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Summary of Engagement

. Reviewed the Science and Technology Clean Air

Roadmap 2019 - 2023

2. Drafted policy on the Reduction of Surface Ozone as an

Atmospheric Oxidant in Butuan

3. Contributes to the analysis of long-term trends of

atmospheric pollutants of Butuan, Metro Manila, and

Boracay

BALIK 4. Continuous sharing of knowledge and skills to students

SCIEANTIST and researchers on comprehending the local air quality
using sophisticated techiques, such as remote satellit

2021 data and mass spectrometric techniques
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Biography: Timeline of Scientific Milestones
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Biography: Education

Doctor of Philosophy (Earth System Science —

Atmospheric Sciences)

Taiwan International Graduate Program

National Central University

Advisor: Dr. Charles Chou (RCEC - Academia Sinica)
Thesis: Perturbation of Urban Air Pollution on the
Composition of Organic Aerosols in a Subtropical Forestry

Area

Bachelor of Science in Chemistry

University of the Philippines — Diliman

Advisor: Dr. Lilibeth Coo

Thesis: The Comparative Air Analysis of the Institute of
Chemistry, UP Diliman using Passive Sampler with
Activated Charcoal and Commercially Available
Adsorbent



Blography: Work

Postdoctoral Research Fellow

University Researcher
University of Gothenburg in Sweden

Aerosol formation and transformation

Rapid and Online Mass Spectrometer for Chemical
Characterization of Organic Aerosols

Supervised MS and Ph.D. Students

Indoor Air Analysis

Forest-Urban Interaction

International research collaborations




Research Directions: Aerosol Formation
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Research Directions: Indoor Air Science

Sources of Indoor Pollutants

Mould, mildew, odours and
other microbial pathogens

Unable to remove pathogens,
VOC'’s and odours
Circulates without ventilating rooms

Animal hair dust and dander,
tobacco smoke, diesel particles,
VOC’s from paint, varnishes,
upholstery, furniture and carpet

Particulate matters, pathogens,
VOC'’s, odours and emmissions

VOC'’s from perfumes, hairspray,
nail polish, upholstery, furniture and
carpet, dust mites in bedsheets

VOC'’s from cleaning products,
mould, mildew, odours and other
microbial pathogens

Kitchen
Cooking devices
Fuel oil




Major Research Projects

Biomass Burning in China
(Formation of NACs)
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BSP Overall Goal of the Engagements

To determine the composition and trend of the atmospheric pollutants
using advanced mass spectrometric techniques which will provide
important insights to be used for new environmental policies

= Aerosol composition will dictate
the major sources of pollution

» Long term trends of atmospheric
pollutants, particularly ozone and
particulate matter




COVID19 New Cases in the Philippines
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We are indoor people, thus increasing our exposure to
stealth pollutants.

Use modern techniques in managing the emission of
indoor pollutants.

Humans are also emitters of indoor pollutants. ‘
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LECTURE SERIES

BSP Lecture Series

* Joint effort of DOST-PNRI and CSU in promoting
and organizing the event

 More than 2,000 faculty members, researchers
and, students from different higher academic
institutions all around the Philippines registered
for the event

e At least 300 participants per lecture, with some
events reaching more than 600 attendees
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1t Lecture: Organic Aerosols and Mass Spectrometer

* Understanding the molecular
composition of aerosols is a crucial
information

BALIK-SCIENTIST
Lecture Series

SPECIATION OF

* New advances in Mass Spectrometry
reveal new information regarding the el o
formation and trends of aerosols s

secondary
formation
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primary emission

 The mixed sources of pollution were
uncovered with the combination of
MS techniques and Satellite Data.
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2nd Lecture: Indoor Air and COVID19

Indoor

BARIK-SCIENTIST
Lectlxe Series

Z00m [ AUGUST 17
{3 2:00Pm

|

Indoor air studies are vital as humans
spend more than 90% indoors

Ambient atmospheric techniques
should be implemented indoors

Humans are indoor polluters
#COVIDisAirborne. Transmission of
COVID19 can be reduced with proper

ventilation and filtration

Use CO, level as an indicator of the
degree of transmission risk indoors
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Food pick-up and delivery

_. Outdoor seating at least 6 feet apart

LOW RISK HIGH RISK

Indoors, we can:

& =

Improve natural ventilation. Get rid of stale air by Limit the number of
opening windows. people inside.

c o)

G e

Upgrade, repair, and maintain the
Heating, Ventilation, and Air-
Conditioning (HVAC) system.

In vehicles, we can:

Use portable HEPA
air purifiers.

* Draw fresh air in; don't recirculate air.

* Open windows if possible.

Complement the regulars:

— @

1

Maintain social distancing and
decrease occupant density.

Wash hands.

Wear face masks.

Be vaccinated.




e

3d Lecture: Tutorial/Workshop on

Free Atmospheric Chemistry Software

GIOVANNI - Online tool for
visualization, exploration, analysis of
NASA Earth Science Data

MCM-ATCHEM - Simulation of gas-
phase chemical processes involved in
the tropospheric degradation of VOCs

HYSPLIT - Model calculation of long-
range transport pollutants

Training data sets were provided to
DOST-PCIEERD

Source & 37.421 N141.033 E
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EMISSION FROM

BALIK-SCIENTIST
Lecture Series
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4" Lecture: Combustion Processes and NMF

Pellets over Wood in Boilers

Reducing pellet fuel loading increases
Brown Carbon emissions

Increasing pellets boiler usage will
decrease National PM, . and BC

NMF to simplify complex datasets,
dimensional reduction

Two-factor solution clustered into 4

groups shows an increase in
emissions from trucks.
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Clean Air is a
Human Rjjﬁf

Johan Boman




Particulate Matter (PM) and
Ozone (O;

* Atmospheric aerosols vary in size and
chemical composition

* PM has a significant impact on health and
climate

* y— n:f;,_mqﬁ”"'l;";‘ﬁ{;‘” Nmoeenl  Ozone is beneficial in stratosphere but not in
‘\ (CH4 NOXIOe -

oganic . oudes N,
€O §mwoe | g troposphere (ground level)

Sunlight . (NMVOC)

* Ozone and OH radicals serve as oxidant to
generate PM and other harmful gases

* Elevated O, also lead to several respiratory
problems

From ZHAO Research Group and Vandenbroucke et al 2015 20



Long term Pollution Trends and
Southern Philippines (Butuan)
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* Long-term air quality data sets are essential
to evaluate the trends and changes in the
emission of atmospheric pollutants
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Integration of Satellite Data:
GIOVANNI and MERRAero

* GIOVANNI and MERRAero were utilized to
support and validate ground measurements

e MERRAero is a surface data based on
assimilation model and remote sensing

* Speciated data: Sulfate, Organic Matter,
Sulfate, Black Carbon, dust and Sea Salt

:t L S PMys = 1375 x (S0,) + 1.4 X [0C] + [BC] + [DSy5] + [SS;s]
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FM, s (Hg m~)

Temp (°C)

Influence of Meteorology and Vehicular Emissions
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Speciation of Aerosols: Impact of Sea Salt and OM

 Sea salt dominated the mass concentration of 25 —
PM, . in Butuan, contributing 58% on average i 1 Ty T, OO
1 Sulfate ,,.0ee a e: Bes ne
(maX 80%) | pomm OC eeee 2:;::::1: BBesttﬁﬂttllilne

* OM contributed 20%, especially during spikes in
2015 and 2019.
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L

e Source of OM: Transboundary transport of i
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biomass burning Date
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Ozone (ppb)

Benzene (ppb)

Threat of Increasing Ozone Level in Butuan
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Trend analysis indicated that O, and NO,

increased by 0.409 ppb year~! and 0.683 ppb
year,

The upward trend of ozone and NO, in the
southern Philippines was attributed to the
growing emissions of automobiles
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Contribution of VOCs from Vehicles
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COVID-19 Improves Air Quality
in Just Three Months

Weekly average concentration of NO, in the air
in selected cities (Feb-Apr 2020)"

= Rome Madrid = New York == Delhi
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Feb Feb Feb Feb24- Mar Mar Mar Mar Mar 30- Apr Apr
39 1016 1723 Mar1 2-8 915 16-22 23-29 Apr5 6-12 13-19

Central locations
* 95 percent of NO, in the air is caused by fossil fuel combustion

Source: World Air Quality Index (WAQI)

@®E statista %a

Response of PM and O, fo
COVID19 in Butuan

In 2020, several across the world reported a
significant reduction in ambient aerosol
mass due to widespread government-
enforced lockdown measures

No noticeable changes in the trend of PM, ¢
were observed in Butuan

Ozone reported an increase of 104% in 2020
(37.36 ppb) compared to the data collected
in April and May of 2019 (18.31 ppb).
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Reduction of Surface Ozone as an Atmospheric Oxidant in Butuan

Christian Mark Garcia Salvador, Ph.D.

Balik Scientist
Department of Science and Technology-Philippine Council for Industry, Energy and Emerging
Technology Research and Development (DOST-FCIEERD)
Hosted by: Caraga State University and DOST Philippine Nuclear Research Institute
August 2021-January 2022

Executive Summary/Purpose Starement

Ozone (stratospheric) has been regarded as beneficial in the atmosphere as it protecis against
harmful radiation. However, ground ({tropospheric) czone poses a threat to health as it can induce
acute respiratory problems. More importanily, it serves as an oxidant that initiates atmospheric
reactions that produce oxygenated pollutants and particulate matter (PM). In the last seven years,
the atmospheric oxidation capacity of Butuan was steadily increasing. which was accounted for
by the enhancement of precursor volatile organic compounds {(VOCs, Benzene, Toluene, Xyleng)
emitied from wvehicles. More stringent regulations on vehicle exhaust emissions should be
implemented. It is also recommended fo include after-reatment exhaust systems to curb the
emissions of both VOCs and, NO, which are the main precursors of ozone formation.

Background

Elevated concentration ozone in the atmosphere is widely known as a good indicator of
atmospheric protection against harmful ultraviolet rays coming from the Sun. The ozone layer
reduces the exposure of humans to UVE radiation, which can cause premature aging and skin
cancer. However, this is only true if the ozone is situated 10 to 15 kilometers above the surface
of the earth. At ground level, tropospheric ozone is harmful to the people and environment due to
its oxidation capacity. Ozone is delirious to human health; exposure to it resulted in over eight
million premature deaths per year. Elevated concentration of ozone can also lead to reduced lung
function, chest pain, throat infection, asthma, and bronchitis. Also, few sensitive crops and
vegetation such as ponderosa pine can hamper photosynthesis and plant growth, which can
change ecosystem habitat quality and nutrient cycles. Maore importantly, higher tropospheric
ozone elevates the atmospheric oxidation potential which accelerates processes that leads to
poor air quality.

Unlike primary polluiants like parficulate matter and carbon monoxide, ozone is not directly
emitted to the atmosphere, instead, chemical reactions of nitrogen oxides (NO.) and VO Cs
generate ozone in the troposphere. In urban areas like Butuan, the main sources of NO, and
VO Cs are automobile exhausts. Reduction of the emissions of benzene, toluene, xylene, and MO:
from vehicles would result in to decrease in ozone at ground level

Analysis

Since 2014, the DEMR-Environmenial Management Bureau of Region XIl has been measuring
atmospheric pollutants such as PM, 04, 30, €O, and VOCs. The measurement station is situated
in the Caraga State University, which provides a good representative of the atmospheric
conditions of an urban environment with a busy transport sector. The mean concentration of
ozone during the seven-year measurement was 22 328 5 ppb. Mo hourly data was available for

Policy Paper on Ozone Reduction

INn Butuan

Based on the results of long-term trends of
pollutants in Butuan, a policy
recommendation was conveyed to DENR-
EMB Region 13.

Monitoring and reduction of Ozone should
be prioritized to limit respiratory problems
and secondary production of pollutants
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Regional PM Mass of Metro Manila and Boracay

T T B it * Metro Manila and Boracay are two of the
most crucial urban regions in the Philippines
18°N 18°N
o ™+ The total area of NCR is 619.57 sq.
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120°45'E 7 121°E - 121°15'E 13,484,462 in 2020:
Joon Joon Metro Manila
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 |n 2015, the number of tourists increased to
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Profile and Sources of Regional PM, ;

_| Metro Manila

* Metro Manila and Boracay PM Mass:
12.3+2.4and 12.9+3.6 pg m-3

 Major Component: Sea Salt followed by OM
(Boracay) and Sulfate (Metro Manila)

Mass concentration (ug m?)

* Regional PM underestimated the ground-
based measurement by at least 50% due to
missing NO;

Mass concentration (pug nmr?)

memm BC . Sulfate m——= Sea Salt (Total PM2.5 Sat) Ground Based Measurement
Dust OC  eeeerns Satellite: Best fit line ~ ««eceeee Ground: Best fit Iine3 1




Black Carbon and OM: Long Range Transport

2015-01-01T00:00:00

e Metro Manila recorded 0.30 £ 0.16 pg m-3
average concentration of BC, twice the mean
values observed in Boracay (0.17 £ 0.16 pg m3)

 Two periods (September 2015 and 2019) with
prominent spikes of OM were observed in MM
and Boracay, (OM > 7pug m3)

* The suspected source of high OM, as well as BC,
was biomass burning, rampant in equatorial
Southeast Asia between August to October
and intensified by southwest monsoon
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Formation of Sulfate and its Conftribution to PM

Sulfate had a significant mass burden in PM
mass of Metro Manila

In the megacity, photochemistry was one of the
drivers of the formation of sulfate aerosols.

High aerosol liquid water content during the 2"
half of the year induced multiphase oxidation
of SO, in aerosol particles
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Submission to International Journal (AAQR)

Variability and Source Characterization of Regional PM of Two Urban
Areas Dominated by Biomass Burning and Anthropogenic Emission

Special Issue on Air Pollution and its Impact in South and Southeast Asia
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Estimated Deaths due to PM exposure

Ultrafine Particles (UFP) and their effect on Health

50000 —

Deaths

| I 1 I 1 I I I | I 1
1990 1995 2000 2005 2010 2015 2020

ULTRAFINE PARTICLES
<100 nanometers in diameter

(——FINE PARTICLES
J-’ <2.5 microns in diameter

\

HUMAN HAIR .
50-70 microns
indiameter

70

PM Mass concentration (ugm-)

Death due to exposure to PM is increasing even
with decreasing trends of PM_, and PM, . in the
Philippine

Ultrafine particles are aerosols with an
aerodynamic diameter of 0.1 um or less.

UFPs constitute the largest fraction of aerosol in
terms of particle number, particularly in urban
areas

Currently, UFPs are not monitored due to lack
of environmental limits and policies
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Policy Paper on UFPs

A policy paper was drafted regarding the

importance of monitoring and analyzing UFPs in

different regions of the Philippines.

UFPs may be the missing link between the
increasing mortality and decreasing levels of
PM

The ultimate goals are to identify locally
available standardized methods that can
measure UFPs and to set an atmospheric limit
of concentration of UFP

The policy paper was sent to Environment
Sector, Industrial Technology Development
Division (ITDD), PCIEERD - DOST

Assessment of Exposure of Filipinos to Atmospheric Ultrafine
Particles: Missing Cause of Mortality from PM

Christian Mark Garcia Salvador, Ph.D.

Balik Scientist
Department of Science and Technology-Philipping Council for Industry, Energy and Emerging
Technology Research and Development (DOST-FCIEERD)
Hosted by: Caraga State University and DOST Philippine Nuclear Research Institute
August 2021-January 2022

Executive Summary/Purpose Statement

In the last few years, the reported annual PMzs and PMq (particles with diameter less than 2.5
and 10 ym) of the Philippines rarely exceeded the yearly mass concentration limits set by the
Departiment of Environment and Matural Resources (DENR). However, the estimated death due
to exposure to ambient particulate matter is still increasing (690 deaths per year) with 32,018
deaths in 2019, which was almost 6500 more compared to 2010 (fig 51). The disconnect between
the typical air gquality parameter and mortality count indicates there must be another parameter
contributing to the increasing death of the Filipinos due to poor air guality. Here, ultrafine particles
(UFPs) are recommended to be considered as an air quality indicator, in addition to PM2s and
PMo. UFPs, or particles with a diameter less than 100 nm, can eazily penetrate the deepest lung
areas. With high surface area available, harmful compounds can partition into these particles and
cause health problems such as pulmonary infection, diabetes, and cancer. Thus. it is highly
recommended that besides the particle mass concentration, particle number concenfration should
be monitored particularly in urban areas with significant vehicle emissions.

Background

Particulate matter is typically described based on its size (i.e. diameter), which is directly linked
to itz potential to inflict health problems. Particles with a diameter of less than 10 pym can be
inhaled and pass through the nose and throat with varying resistance/hindrance depending on
the size of the pariicles. Inhaled particles between 5 to 10 pm are removed by alveolar
macrophages and lung lymphatics while significant accumulation of 1 fo 2.5 um pariicles is
observed at terminal bronchiole. Smaller particles. particularly UFPs, can easily infitrate the
alveoli of the lungs. Technically, UPFs are still a component of P and PMas, however, these
two air guality parameters are usually described in terms of mass concenfration, in which the UFP
contributes insignificantly. UFPs dominate the pariicle number concentration (PMC) of the
ambient asrosols, while larger particles report low PNC due to coagulation and condensation (see
fig 52).

The physical dimensions of UFP induce more health problems compared to larger particles,
particularly for people who usually spend so much fime in the street and roadside. UFPs have a
larger surface area where foxic compounds can be adsorbed on the surface and can inflict a
myriad of health dilemmas such as lung inflammation. Exposure to UFPs cause DN;@@xidatiue



‘ DOST Form 2 (for BasicfApplied Research)
DETAILED RESEARCH & DEVELOPMENT PROJECT PROPOSAL

(1) PROJECT PROFILE
Program Title:
Project Title: Atmospheric Ultrafine particles: A New Metric for Health and Air Quality
Project Leader/Sex:
Christian Mark Salvador, Ph.D. (Balik Scientist) with Mark Anthony Lavapiez
Project Duration (number of months):

Project Start Date:

Project End Date:
Implementing Agency Caraga State University -Department of Chemistry
Address/Telephone/Fax/Email KM 7 NH1, Butuan City, Agusan del Norte, Caraga
Region/09985359620/ mmlavapiez@carsu.edu.ph

(2) COOPERATING AGENCY/IES |Mame's and Address/es)

Dr. Preciosa Pabroa and Dr. Angel Bautista VII- Philippine Nuclear Research Institute (DOST-
PNRI) - Commonwealth Avenue, Diliman, Quezon City

Dr. Rey Capangpangan - Mindanao State University Maawan Campus - Pedro Pagalan 5t
Foblacion, Maawan, Misamis Oriental

Prof. Judelyn Patero — Surigac Del Sur State University (SDS5SU) - Cantilanl 8317 Surigao del Sur

(3) SITE(S) OF IMPLEMENTATION

IMPLEMEN | COUNTRY REGION FROVINCE DISTRICT | MUNICIPA | BARAMNGAY]
TATION ury
SITES NO.
1. Fhilippines 13 Agusan Del
Marte (Butuan}
2. FPhilippines NCR Quezon City
3. Fhilippines 10 Misamis
QOriental
(Maawan)
4. FPhilippines 13 Surigao Del Sur
{4) TYPE OF RESEARCH {5) R&D PRIORITY AREA & PROGRAM (based on
Basic HNRDA 2017-2022)
+ Applied Agriculture, Aquatic and Matural Resources
Commodity:
Health
Priarity Topic:

+ Industry, Energy and Emerging Technalogy
Sector: Afmosphere/Air Guali
Disaster Risk Reduction and Climate

Change Adaptation

Basic Research

Sector:
Sustainable Development Goal (SDG) Goal 3: Good health and well-being
Addressed Goal 13: Climate action

Research Proposal on UFPs

A multi-institution/university proposal was

drafted with the overall aim of establishing local

limits on UFP levels

UFPs in several regions in the Philippines with
different atmospheric conditions will be
accessed to ambient concentration of UFPs

Understanding the variability of ambient UFPs
will also improve our knowledge of extreme
atmospheric pollution events
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#COVIDisAirbone: Research Proposal

IN limiting Indoor Transmission

COVID19 has caused several mortalities across
the globe and COVID19 is here to stay.

Airborne transmission is more prevalent
compared to other modes of infection

One of the most promising approaches in
limiting indoor transmission of COVID19 is the
utilization of air purifiers that can be easily
integrated into closed space areas

Air purifiers are expensive, especially those
with “gimmicks” (e.g. ionizers) that do not
necessarily reduce SARS-COV-2 air
concentration.

DD ST Form 2 (for Basic/Applied Research)
DETAILED RESEARCH & DEVELOPMENT PROJECT PROPOSAL

{1) PROJECT PROFILE
Program Title:

Mark Salvador

Project Stari Date: January 1, 2023
Project End Date: December 31, 2023

Project Title: Modified Corsi-Rosenthal Box: Development and analysis of an inexpensive and
locally available air-purifier for the reduction of COVID-19 transmission
Project Leader/Sex: Dr. Preciosa Corazon B. Pabroa (Female) with Balik Scientist Dr. Christian

Project Duration (number of months). 12 months
Implementing Agency (Meme of University-College-Institute, Department/Crganization or Company). Department of
Science and Technology (Philippines) - Philippine Nuclear Research Institute

Address/Telephone/Fax/Email iBarangay, Municipslity, Diztrict, Frovinee, Region). COmmonwealth Avenue,
Diliman, Quezon City, 1101, Mational Capital Region pchpabroa@pnri.dost.gov.ph

(2) COOPERATING AGENCY/IES (Mame/s and Address/es)

(3) SITE(S) OF IMPLEMENTATION

IMPLEMEN | COUNTRY REGION PROVINCE DISTRICT MUNICIFALITY | BARANGAY
TATION
SITES NO.
1.
2.
3
4.
5.
(4) TYPE OF RESEARCH 15) R&D PRIORITY AREA & PROGRAM (based on
Basic HNRDA 2017-2022)
__/_ Applied _ Agriculture, Aquatic and Natural Resources

Commodity:
Health
Priority Topic:
_ ¥ _ Industry, Energy and Emerging Technology
Sector:
Dizaster Risk Reduction and Climate
Change Adaptation
Basic Research
Sector:

Sustainable Development Goal {SDG)
Addressed

Goal 3: Good health and well-being
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Promotion of Balik Scientist Program
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Identification of Chemical Marke
Submicron Organic Aerosols: Impli Influence of New Vehicle Exhaust

for Source Attribution Emission Standards on Air Quality
Christian Mark e Christian Mark Salvador, Ph.D.
Balik Scientist
aew = VIRTUAL Host: DOST-PNRI and CSU
Ef AEG&EQE?( - PRESSER > " S
& o
sa M. Hallquist, Martfs Hallquist,
, Samuel M. Gaita, Ake Sjodin,
PROGRAMME OF ACTIVITIES :é'kan Salberg, Ingvar Wérllgberg, ® (0]

December 6, 2021 | 2:00 PM Qianyun Liu, Berto P. Lee, and

High Resolution Mass Spectrome . 0
Moderator: Dr. Vallerie Ann I. Samson

Air Quality Improvement Deputy Director, DOST-PNRI ®

. Host: Framelia V. Anonas
Precursor in Long-term T Supervising Science Research Specialist, DOST-PNRI

a Tropical City

Assessment of Impact of

PNRI Institutional Video

Christian Mark G. Salvador?"*, Ange

Do Gt B Pareat. Ryt Dr. Preciosa Corazon B. Pabroa
i g Department of Chemi e Remarks L L
Preciosa Corazon B. Pabroa®, Rey Y. ( Universi AEW Executive Committee Chairperson

Christian

1Department of Chemistry and Molecular Biology, Atmospheric Science, University of
Gothenburg, SE-41296 Gothenburg, Sweden Acknowledgment of Participating Media Friends

?Balik Scientist Program, Department of Science and Technology - Philippine Council for

Industry, Energy and Emerging Technology Research and Development, Bicutan, Taguig, 1630, Message Dr. Christian Mark G. Salvador
Philippines Balik Scientist

3Integrated Laboratories Division, Department of Agriculture - Regional Field Office XIII,

Taguibo, Butuan City, 8600, Philippines Message Dr. Thomas Neil B. Pascual, MHPEd
#Mathematical and Statistical Computing and Research Center, Caraga State University, S&T Fellow Il

Ampayon, Butuan City, 8600, Philippines

5 Department of Mathematics, Caraga State University, Ampayon, Butuan City, 8600, Philippines
€ Department of Chemistry, Caraga State University, Ampayon, Butuan City, 8600, Philippines
7Mineral Resources Management Research and Training Center, Caraga State University,
Ampayon, Butuan City, 8600, Philippines Atoms At Work in 2021 Dr. Carlo A, Arcilla
8 Department of Science and Technology (Philippines) - Philippine Nuclear Research Institute, DOST-PNRI Director
Commenwealth Avenue, Diliman, Quezon City, 1101, Philippines

° Department of Physical Sciences and Mathematics, College of Science and Environment,
Mindanao State University-Naawan, Naawan, Misamis Oriental, 9023, Philippines

introductior T-PNRI Senior Staff

irlo Arcilla and the Senior Staff with Balik Scientist

ABSTRACT Closing Remarks
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Invited Talks as Balik Scientist: ASIANALYSIS 2021

ATIGAL SCIENCES 2021
October |16-18

Environmental

Chromatography
&
————{4 ) Separation Techniques

AN
A\[//4

Invited Speech

1-18
Identification of Chemical Markers in Submicron Organic
Aerosols: Implications for Source Attribution

Christian Mark Salvador! and Charles C.-K. Chou®
1. Department of Chemistry and Molecular Biology, University of Gothenburg, SE-41296 Gothenburg, Sweden

r)

2. Research Centre for Envir I Changes, A ia Sinica, Taipei 11529, Taiwan

Scientific studies have indicated that atmospheric aerosols could have significant impacts on the climate system
and also the public health. Organic matter is one of the major components of the atmospheric aerosols; however,
due to the complexity in its composition and some technical reasons, the content of organic matter in aerosols is
usually reported in terms of “organic carbon” (OC) and the knowledge of the molecular composition is rather
limited. In this study, we developed a TD-PTR-ToF-MS for characterization of organic matters contained in
atmospheric aerosols [1]. This instrument has been deployed to investigate molecular composition of submicron
aerosols in a forested area in western Taiwan [2]. The results show that the major ions detected by the TD-PTR-
ToF-MS account for ~ 80% of the mass of organics loaded on filter samples. We retrieved molecular information
of top 30 compounds in this study and, furthermore. identified 3 groups of markers, representing impacts of urban
pollution, biomass burning. and biogenic aerosols. respectively. Fig. 1 illustrates the time series and molecular
composition of the markers, which account for 16%, 9%. and 6% of the total organic mass. The results of this
study evidence the intrusion of urban air pollution into downwind forested areas in the western Taiwan.

8@/:/4 Pwsv, BwM P&(«‘Tzz}ws, QJ.l SMble
BSP is the brain §ain initiative of the government which aims to tap into the ingenuity and expertise of
Filipinos abroad to strengthen the S&T capabilities of local researchers in the zcademe, public and
private sectors, and industry.
The grogram was established in 1975 and was later reinstated in the Department of Science and Technology

(DOST) in 1993. The Republic Act 11035 also known as an"Act Institutionalizing the Balik Scientist Program”
was signed by President Rodrigo Roa Duterte on June 15, 2018.

Who can apply?

A science technology or innovation expert or professional, as certified by DOST, who is a Filipino or came
from a Filipino descent.

A resident of another country or a Must be physically and mentally healthy
Philippine-resident for not more than %.'
three years at the time of application

A holder of a graduate degree. For Must have an outstanding contribution in
Master's degree, he/she must have his/her field of specialization

three years of experience after 40
& obtaining the degree.



Invited Talks as Balik Scientist:
Air Quality FGD DOST-PCIEERD

High Resolution Aerosol Mass Spectrometers

Provides real-time chemical composition
of aerosols such as chloride, nitrates,
organic, and sulfates

- ]
- ' g '-*,'- A Aerosol Mass Spectrometer (AMS) ]
?IT[E b and ACSM measures mass loading and
' % chemical composition of non-refractory «
aerosol particles in real-time %
Chemical lonization Time-of-Flight
Mass Spectrometer (ToF-CIMS)
provides real-time identification and

High Resolution Mass Spectrometers for
Air Quality Improvement

Christian Mark Salvador, Ph.D.
University Researcher

Department of Chemistry and Molecular Biology
University of Gothenburg, Sweden
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Invited Talks as Balik Scientist:
Clean Air Virtual Forum

Influence of New Vehicle Exhaust
Emission Standards on Air Quality

Christian Mark Salvador, Ph.D.
Balik Scientist
Host: DOST-PNRI and CSU

Partnership for Clean Air

S E
- Y =3
P 4 7, & A iyuan Zhou, Asa M. Hallquist, Mattias Hallquist,
L y = lichael Priestley, Samuei aita, Ake Sjodin,
= lartin Jerksjo, Hakan Salberg, Ingvar Wangberg,
lohan Mellgvist, Qianyun Liu, Berto P. Lee, and
ak K. Chan Y O

EURO Emission Standards and Philippines
A To curb the air pollutants, vehicle _Zv:

. - e . , — —— emission standards were
,__21““"““'" Eﬂal l i’:llll == 5:30"“ I lellm ll|l|l developed for new vehicles sold
—— e Most Recent: EURO 6

In the Philippines, Cars should be
integrated with EURO IV and V fuels
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Invited Events: Balik Scientist Annual Convention

) |REMATE 00

The Balik Scientist Program go‘s.T [ ON-LINE |
Annual Convention 2021 HOME NEWS ENTERTAINMENT SPORTS LIFESTYLE TECH & TREND OPINION cA

5a Tsina Dayuhan pwede na sa Pinas; mga kondisyon, rekisito alamin! Pagkawala ng mga sabungero, wala pan

Balik Scientists, pinalakas ang R&D sa Pilipinas
sa gitna ng pandemya

~

: v

DR. CHRISTIAN MARK G. SALVADOR oo Y it SR or

2021 Balik Scientist Awardee

Philippine Council for Industry, Energy,
and Emerging Technology Research and Development
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Invited Events: Next Gen Round Table Discussion and
AER49 Virtual Presser

‘ aew ) = VIRTUAL
@ = i - o 5 ) E’ nosﬁ?( - PRESSER ®

Reimagining the Future of R&D il PROGRAMME OF ACTIVITIES

December 6, 2021 | 2:00 PM

With NeXt Generation ResearCherS: x,‘:‘ . ;. % Moderator: Dr. Vallerie Ann I. Samson

Deputy Director, DOST-PNRI

Host: Framelia V. Anonas
Supervising Science Research Specialist, DOST-PNRI

26 November 2021 | 2:00 PM

PNRI Institutional Video

Welcome Remarks Dr. Preciosa Corazon B. Pabroa
AEW Executive Committee Chairperson

Acknowledgment of Participating Media Friends

Message Dr. Christian Mark G. Salvador
Balik Scientist

Message Dr. Thomas Neil B. Pascual, MHPEd
S&T Fellow Il

Introduction of the DOST-PNRI Senior Staff

Atoms At Work in 2021 Dr. Carlo A. Arcilla
DOST-PNRI Director

Q&A with Dr. Carlo Arcilla and the Senior Staff with Balik Scientist
and S&T Fellow

Closing Remarks
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Promoftion: Courtesy Visits

Dean Esamel Paluga

and Dr. Rolando Paluga /@ Y Engr. A.ndrea
of CSU Cabonita of
DOST-CARAGA

Dr. Intano and
Prof. Juancho of
SDSSU

Dr. Carlo Arcilla of PNRI
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Promotion: Eight Publications as Balik Scientist

Research Article ____ stas

:Oq-/\

ARTICLE [ reck for upcates
https://doi.org/10.1038/541467-022-28383-9 OPEN

Photodissociation of particulate nitrate as a source
of daytime tropospheric Cl,

Xiang Peng 12 78 Wang ,
Min Cai®, Qinyi Li(ll7, Christi

Abdelwahid Mello
Hartmut Herrmann

3, M. R. Ravishankara® 4, Christian George® °, Men Xia',
. @hiho Lau®, Xiaopu Lyuw, Chun Nan Poon’,

ame Alquist® &, Alfonso Saiz-Lopez® 7, Hai Guo',
12 Chua

vt ractd
n Yu'3, Jianing Dai'', Yanan Wangw, Xinke WangS, Alfred Yu®,

Kenneth Leung®, Shuncheng Lee! & Jianmin Chen@® 4

isPresent address: Balik Scientist
Program, Department of Science and
Technology - Philippine Council for
Industry, Energy and Emerging
Technology Research and Development,
Bicutan, Taguig 1630

1) Photodissociation of particulate nitrate
as a source of daytime tropospheric Cl,

2) Assessment of Impact of Meteorology
and Precursor in Long-term Trends of PM
and Ozone in a Tropical City

3) Variability and Source Characterization of
Regional PM of Two Urban Tropical Cites:
Biomass Burning vs Anthropogenic Emission

4) Molecular Composition of Submicron
Organic Aerosols: Evidences Extensive
Footprint of Urban Air Pollution

Accepted in Nature
Communications (IF
=14.919)

Accepted in Aerosol and
Air Quality Research

Accepted in Aerosol and
Air Quality Research

Under Review
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Promotion: Eight Publications as Balik Scientist

Research Article m

5) A four carbon organonitrate as a Under Review
significant product of secondary
isoprene chemistry

Contents lists available at ScienceDirect

Atmospheric Pollution Research

%

ELSE\,[ E]; journal homepage: www.elsevier.com/locate/apr 6) C h a ra Cte rl Zatio n, So U rce ACCE ptEd i n
Apportionment and Associated Health Atmospheric
® Risk Assessment of Respirable Air Pollution

Characterization, source apportionment and associated health risk e P
assessment of respirable air particulates in Metro Manila, Philippines Particulates in Metro Manila, Philippines Research
Preciosa Corazon B. Pabroa™ , Joseph Michael D. Racho, Arvin M. Jagonoy °,
Jeff Darren G. V[‘—ﬂdez *, Angel T. Bautista VII, Jhon Robin Yee®, Rene Pineda b

Lot " g Atanacio ¢, Iara Chantrelle V. Coronel?, o 0
David D. Cohen® 7) Particulate Matter Source In Preparation
e e T e S 0 e Characterization: A Comparative Study of

Highly Urbanized Areas vs. Prime Tourist
Area in South East Asia

8) Health Risk Profiles of Highly Industrial In Preparation
Metropolis and A Prime Tourist Area in

South East Asia
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5Ps Summary - People Trained and Publication

Name Duration Pla.ce (f
applicable)
Tutorial/Workshop :
People of Software for 2 hours with more :
] N than 200 Online
Trained e — participants
Title of Publication Dat.e O.f
Submission

Assessment of Impact of Meteorology and
Precursor in Long-term Trends of PM and October 2021
Ozone in a Tropical City

Publications Variability and Source Characterization of

Regional PM of Two Urban Tropical Cites: January 2022
Biomass Burning vs Anthropogenic y
Emission



5Ps Summary -Presentation Made

Presentation
made

Title of Presentation

Speciation of Organic Aerosols: The
developments of online mass Spectrometers
and their application in the Philippines

Indoor Air Science: Stealth pollutants and
transmission of COVID particles.

Emission from combustion processes and
Non-Negative Matrix Factorization. (Mike
Priestley)

High-Resolution Mass Spectrometers for Air
Quality Improvement

Date

August 2021

August 2021

August 2021

October 2021

Place

BSP lecture Series

BSP lecture Series

BSP lecture Series

PCIEERD Air
Quality focus

group discussion
(Online)



5Ps Summary - Presentation Made

Presentation
made

Title of Presentation Date

Speciation of Organic Aerosols: The August 2021
developments of online mass

Spectrometers and their application in the

Philippines

Indoor Air Science: Stealth pollutants and  August 2021
transmission of COVID particles.

Emission from combustion processes and August 2021
Non-Negative Matrix Factorization. (Mike

Priestley)
High-Resolution Mass Spectrometers for October
Air Quality Improvement 2021

Place

BSP lecture Series

BSP lecture Series

BSP lecture Series

PCIEERD Air
Quality focus

group discussion
(Online)



5Ps Summary - Presentation Made

Presentation
made

Title of Presentation

Identification of Chemical
Markers in Submicron Organic
Aerosols: Implications for
Source Attribution

High Resolution Mass
Spectrometers for Air Quality
Improvement

Influence of New Vehicle
Exhaust Emission Standards on
Air Quality

Date

October 2020

October 2020

November 2020

Place

Asianalysis XV (Taipei,
Taiwan)

PCIEERD Air Quality Focus
Group Discussion

2021 Clean Air Virtual
Forum



Proposal

5Ps Summary - Proposals

Title of Proposal

Atmospheric Ultrafine particles: A
New Metric for Health and Air
Quality

Modified Corsi-Rosenthal Box:
Development and analysis of an
inexpensive and locally available air-
purifier for the reduction of COVID-
19 transmission

Date of submission Funding Agency

To be submitted PCIEERD - Air
Quality

To be submitted PCIEERD - Air
Quality



5Ps Summary - Policy Papers

Policy Recommendation

Title of Proposal

Assessment of Exposure of Filipino to
Atmospheric Ultrafine Particles: Missing
Cause of Mortality from PM

Reduction of Surface Ozone as an
Atmospheric Oxidant in Butuan

Submitted to:

Environment Sector,
Industrial Technology
Development Division
(ITDD), PCIEERD - DOST

DENR-EMB Region 13.



5Ps Summary - Other Activities

Activity Date
Project Planning Document August 2021
Preparation of filters and instruments for fieldwork August 2021
measurement in Agusan del Norte and Metro Manila
Other Activities Video Production for promotional materials for DOST-  October 2021

CARAGA National and Regional S&T week

Resource Speaker for the Balik Scientist Program (BSP)  November 2021
Annual Convention




5Ps Summary - Other Activities

Other Activities

Activity
Rapporteur for Next Generation Researchers

Roundtable Discussion

Writing and Review of Three Research Papers of PNRI

Proposal meeting with Dr. Custer Deocaris of PNRI and
Air Quality Researchers from De la Salle University

Participation in Virtual Presser of DOST-PNRI for Atomic
Energy Week-49

Date

November 2021

Nov 2021 — Feb
2022

December 2021

December 2021
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