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Presentation at the AOMSC2025, Ishigaki, Japan, 2025
1 & H

The 10th AOMSC Registration Help Desk <aomsc10-desk@conf bunken_ co jp> 20258E48 17H TH4:00
[BHE - aomsci0-deskilconf bunken . co.jp
e : ritachen08 18 gmail.com

Title: UPLC-MSMS Analysis of PFAS for Evaluation of its Remowval from Drinking Water with Granular Activated
Carbon
Fresenting Author: Siao Tong Chen

Drear Ms. Siao Tong Chen,

‘four paper indicated above has been accepted for a poster presentation at the 10th Asia-Oceania Mass Spectrometry
Conference (AOMSC2025), Ishigaki, Japan, 2025.

We would like to thank the more than 500 registrations and 450 presentations from more than 20 countries.

Drue to the unexpectedly large number of participants, please note that the presentation times and other details have
been changed from the initial anmouncement.

Presentation Mumber: 4P-PM-21

* The number before “P" indicates the date for your poster presentation.

1P: Sun., June 22, 2P: Mon., June 23, 3P: Tue., June 24, 4F: Wed., June 25
* The second letter, AM/PM. indicates your poster presentation is in moming or afterncon.
* The third number is your poster number.

[Poster Set-up)

The size of the poster board is 86 cm wide and 120 cm high (for AD size).

Please provide your own supplies, including Velero Tape, to mount your poster.

Fosters must be in place throughout the scheduled day. The poster number will be attached at the top of the boards.
Afternoon poster sessions may be held outside in the 1F Garden, weather and time permitting.

Sunday. June 22 (Day1): 13:00-18:15

(For welcome mixer paricipants, the poster removal time is preferably at 20:00.)
Monday, Jume 23 (Day2): 8:15-18:00
Tuesday, June 24 (Day3): 8:15-18:00

(For banquet participants, the poster removal time is preferably at 21:00.)
Wednesday, June 25 (Day4): B:15-17:15

After the closing time, the organizing committee may dispese of the posters that remained on the beard.

[Poster Core time]

Fresenters should attend the designated core times listed below

1P-PM, Sunday, June 22 (Day1) 16:15-17:15 (Odd), 17:15-18:15 (Ewven)
2P-AM, Monday, June 23 (Day2) 8:30-10:30 (Odd), 10:30-11:30 (Even)
2P-PM, Monday, June 23 (Day2) 17:00-18:00 {Odd). 18:00-18:00 (Even)
3P-AM, Tuesday, June 24 (Day3) 9:15-10:15 (Odd), 10:15-11:15 (Even)
3P-PM, Tuesday, June 23 (Day3) 17-00-18:00 (Odd), 18:00-18:00 (Ewven)
4P-AM, Wednesday, June 25 (Day4) 9:15-10:15 (Odd). 10:15-11:15 [Even)
4P-PM, Wednesday, June 25 (Day4) 15:15-18:15 (Odd). 18:15-17:15 (Ewen)

[Awarding Ceremony for the Best Presentation Award]
The award ceremony will be held at 17:15 on June 25 (Wed. ], the last day of the conference. All entrants are required
to attend the ceremony.

For further information on the presentation, please visit the following website.
hittps:fferww. mssj. jpleonfiT 3 call.html

Thank you for your participation in the AOMSC2025, Ishigaki, Japan.

Sincerely,
hitps:mail.googie. com/malliwiFlk=404ac330b0&view=pt& search=all& perminid=thraad-1 1E2963 5565183584 28588 simpl=meg-T. 1829635965 163.... 12
2564 TS0 ‘Gmal - Presentation at the AOMSC2025, Ishigakl, Japan, 2025

‘Yasushi Ishihama

Chair

The ocrganizing committes

The 10th Asia-Oceania Mass Spectrometry Conference (AOMIC2025)
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Drinking Water with Granular Activated Carbon

Siao-Tong Chen, Gen-Shuh Wang*

Institute of Environmental and Occupational Health Sciences, College of Public Health, National Taiwan University

Introduction

*  Per- and polyfluoroalkyl substances (PFAS) are persistent “forever chemicals” found
in various water sources, including surface and drinking water.

Long-chain PFAS (e.g., PFOA, PFOS) have been phased out, but shart-chain PFAS (e.g.,
PFBS, PFHxS) are still in use.

* Conventional water treatment processes are often ineffective in removing PFAS.

« Granular activated carbon (GAC) is a promising adsorbent for PFAS due to its large
surface area and adsorption capacity.

Ultraperformance Liquid Chromatography-Tandem Quadrupole Mass Spectrometer
(UPLC-MS/MS) provides accurate and sensitive analysis of trace PFAS in water.

Research Motivations
Rare of optimized Solid phase extraction (SPE) conditions and adapted analytical
conditions for accurate PFAS quantification in low-concentration water samples.
*  Few studies compare coal-based and coconut shell GAC adsorption for different PFAS
species, especially on PFBS, PFHxS, PFOS, and PFOA.

Obijectives

To optimize the sample pretreatment process for improving the recovery of target

PFAS compounds.

+ To reduce total analysis time from Taiwan EPA method NIEA W542.52B and increase
sample throughput.

+ To evaluate the adsorption performance of coconut shell and coal-based granular

activated carbon (GAC) for the removal of PFBS, PFHxS, PFOS, and PFOA.

Material & Method
Study flow chart

Water sample
-> pH value adjustment

Spike the standards in Milli-Q
water & field water

Sample pretreatment
—» SPE & concentrating

Operating GAC ina

Recovery of Cartridges Sample analysis
Laboratory bench-scale
<HLB vs. WAX e = UPLC-MS/MS
pH adjustment Rinsing Sample collection Data analysis

*SPE: Solid phase extraction; HLB: Hydrophilic-Lipophilic Balance; WAX: Weak Anion eXchange
*RSSCT: Rapid Small Scale Column Test
*Spiked the standards (PFBS, PFHXS, PFOS, and PFOA) in Milli-Q water with an initial concentration of 100 ng/L.

Analytical Conditions
Table 1. UPLC-MS/MS Analytical Conditions

|nstruments Ligquid Chromatograph: Waters Acquity UPLC I-Class PLUS
Mass Spectrometer: Waters Xevo® TQ-XS
|Column ACQUITY UPLC HSS T3 (100 x 2.1 mm, 1.8 um)
|lonization mode ESI-
Column (°C) 40
Flow rate (mL/min) 0.4
Injection volume (uL) 5
[rrotie phase o M(iui;t’]:\:atsr containing lS—m:-nr:amnmum acfl:ct;ate
Time A %) B (%)
Initial (0) 80 20
1 60 40
Gradient (min) 2 20 80
5 5 95
6 80 20
8 80 20

Rapid Small Scale Column Test
* The RSSCT system simulates the fixed-bed adsorption unit based on the ratio of
diameters of GAC, empty bed contact time (EBCT), and volume of water treated
(shown as number of bed volumes) of the full-scale water treatments.
Table 2, The parameters of RSSCT
Activated carbon
Empty Bed Contact Time (min) 1.6
Bed diameter (cm) 04
Bed height (cm} 5
Bed volume (cm?)
Flow rate (mL/min) 1

Coconut-shell | Coal-based

Figure 1. The RSSCT column

E-mail contact:

Gen-Shuh Wang: gswang@ntu.edu.tw

siao-Tong Chen:
r12852020@ntu.edu.tw/ritachen0816@gmail.com

Abstract
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Results
Recovery test of Oasis HLB Cartridges
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Figure 2. Influence of pH adjustment (pH=3 versus no pH adjustment) and rinsing with 0.1% formic
acid, on the recovery obtained using Oasis HLB and Oasis WAX cartridges in Milli-Q water.

Coal-based GAC Coconut shell GAC
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Figure 3. Breakthrough curves from 2 weeks RSSCT simulating the removal of PFBS, PFHxS, PFOS,
and PFOA in Milli-Q water.
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Figure 4. Breakthrough curves from 2 weeks RSSCT simulating the removal of PFBS, PFHxS, PFQS,
and PFOA by coal-based and coconut shell GAC in field water.

Discussion & Conclusion

.

'WAKX SPE cartridges improved PFOA and PFOS recovery by up to 20% versus HLB,
showing the importance of method optimization.
Analytical Condition improved retention of short-chain PFAS with a higher initial

hydrophobic interactions.
* Short-chain PFAS (PFBS/PFHxS) broke through early, indicating low adsorption affinity.
« Coal-based GAC had around 30% higher PFOS capacity than coconut-based GAC.
In field water:

+ Coal-based GAC provided
coconut GAC.
This study fills a key gap by providing RSSCT data under low PFAS concentrations.
These findings offer a foundation for future modeling and system design, enabling
parameter adjustments tailored to different water qualities and treatment goals.
Minor inconsistencies in adsorption behavior may be caused by PFAS competition,
variations in GAC properties, or matrix effects in field water, highlighting the
complexity of PFAS removal in practical applications.

ly 30-50% better long-chain PFAS removal than
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Day 4, June 25(Wed.)

Room P (Maesato East, Foyer, Ocean Wing)

4P-PM-21

UPLC-MS/MS Analysis of PFAS for Evaluation of its Removal from Drinking Water with Granular Activated Carbon

(NTU EOHS)
°Siao-Tong Chen, Gen Shuh Wang

Per- and polyfluoroalkyl substances (PFAS) are persistent pollutants found in water, raising concerns about potential
health risks. Conventional water treatment methods often struggle to effectively remove PFAS. This study investigates
the use of granular activated carbon (GAC) to reduce PFAS concentrations in water treatment plants. Laboratory-scale
simulations evaluated coconut shell- and coal-based GAC for their effectiveness in removing PFBS, PFHxS, PFOA, and
PFOS.

The sample pretreatment step compared two solid-phase extraction (SPE) cartridges: HLB and WAX. Additionally, the
study examined the effects of acidification, rinsing, and soaking on analyte recovery rates. Significant differences in
recovery rates were observed based on these conditions, which facilitated the identification of optimal pretreatment
strategies to enhance the accuracy and reliability of the analysis. Water samples were analyzed following Taiwan's LC-
MS/MS Method (NIEA W542.52B), referencing U.S. EPA Methods 533 and 537.1. Sample pretreatment utilized an Oasis

WAX 150 mg SPE cartridge, followed by UPLC-MS/MS analysis. This study integrates adsorption kinetics, isotherms, and
Rapid Small Scale Column Tests (RSSCT) to optimize the efficiency of PFAS removal.
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AOMSC2025 PRE-EVENT

YOUNG SCIENTIST FORUM

Ishigaki Island

Okinawa, Japan

@ Ohama Nobumoto Memorial Hall
*Date & Time: Saturday, June 21, 2025

« Networking Meeting: 16:00-19:00 (JST)

« Dinner: 19:15-21:00 (JST)

@ ANA International Ishigaki Resort

+Date & Time: Sunday, June 22, 2025
« Registr 30-9:00 (JST)
s Session 1: 9°00=1 )
s Session 2 (Public

n): 11:30°12700 (JST)
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