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Preface

(4) Summarize the QA/QC activities of EANET 

VOCs project and draft the technical training 

guidance of VOC sampling and measurement for 

EANET

Lee, Hoshi
(Ichikawa, 
Huo)
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VOCs 

Project 

Monitoring 
Activities

(2) Understand the concentration 

levels and analysis of VOC 

characteristics at pilot cities. 

(1) Establish practical VOCs monitoring 

methodology at pilot cities and 

Enhance capacity building for the 

VOCs monitoring.

Objectives

Project leader:                  the Ministry of the Environment, Japan (MOEJ)

Ulaanbaatar Manila Hanoi

(3) Provide information of VOC 

sources and suggest policy implication 

to improve the VOCs management in 

coordinately controlling PM2.5 and O3.

Emission 

Regulation for 

Shoe factories

Emission 

Inventories
Air Quality 

guideline

VOC 
Advisory 

Group

Meng, Ohara
(Kurokawa)

Kessinee,
Li

Kessinee,
Li

Output in 2026

Activities Other Than 
Monitoring, Including 
Health Impact Assessment

Phnom Penh

EANET launched the VOC Project to address the growing challenge of O3 and PM2.5 pollution driven by VOC 

and other precursors since 2023. Recognizing diverse regional technical capacities, this guidance provides a 

flexible, practical information covering off-line sampling, online monitoring, and methodology on data analysis. 

It serves as a comprehensive technical reference for scientists, engineers, and environmental agencies within 

and beyond the EANET region to support effective air quality management.
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Figure 1 Development Framework of the Technical 

Training Guidance for Ambient VOCs Monitoring 

under the EANET



1. Introduction

Figure 1.1 Atmospheric Chemistry and Sources of VOCs Figure 1.2.1 Challenges of VOC monitoring

Volatile Organic Compounds (VOCs) are organic chemicals that easily evaporate at ambient temperature. Carbon-based 
chemicals with high vapor pressure.

Environmental impacts: Contributes to smog and air pollution, Precursors of PM2.5 and Ozone, Health Impact

Challenge and Difficulty of VOCs measurement

Objectives: Understand the feasible VOC sampling techniques, and analytical methods. Apply knowledge for field and 
laboratory work
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Table 1.3.1. Summary of VOC Sampling and Measurement Methods

2. Offline method

2.1 Canister sampling method

2.2 Active Sorbent Tube Sampling

2.3 Active Charcoal Tube Sampling

2.4 Passive Charcoal-Based Diffusive Sampling

2.5 Passive Sorbent-Based Diffusive Sampling

2.6 Analytical Methods

2.7 Data Calculation

2.8 QA/QC process

3. On-line Method

3.1 PID detector

3.2 DOAS
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Figure 1.3.1 Decision Framework for Selecting Off-line VOC 

Monitoring Methods

Table 2.1.1 Comparison of off-line sampling methods 

for ambient VOC monitoring

2. Off-line Method
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Installation and Training on sorbent/charcoal tube sampling at Ulaanbaatar, 
Mongolia 2024 (right) and Phnom Penh, Cambodia 2025 (left)

Capacity building of VOCs sampling 

campaign using canister and tubes held at 

Manila, Philippines, Feb. 2025

2. Off-line Method

Install the passive 

sampler for VOC 

monitoring at Ulaanbaatar 

site for summer 

campaign, 2024 

Charcoal tube 
Sorbent tube 

Junya Hoshi
Tokyo Metropolitan Research Institute for Environmental Protection
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GC/MS Analysis of Canister Samples

Steps:

Pre-concentration (cryogenic trap or sorbent trap)

Injection into GC/MS system

Strengths:

Multi-component detection (C2–C12 VOCs)

High sensitivity (ppt–ppb range)

Well-established QA/QC procedures

Quality control: canister cleaning, blank checks, 

calibration standards

GC/MS Analysis of Sorbent/Charcoal Tubes

Sample preparation:

Solvent extraction (e.g., CS2 for charcoal tubes)

Thermal desorption for sorbent tubes

Analysis: GC/MS for identification and quantification

Strengths:

Good for target VOCs

Cost-effective compared with canisters

Limitations:

Variable desorption efficiency

Risk of contamination during preparation

On-site Training for the 

canister measurement by 

GC-MS at EMB 

Environment laboratory, 

the Phillippines. 

2.6 Analytical Methods
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Figure 1.3.2 Decision Framework for Selecting On-line 

VOC Monitoring Methods

PID Detector 

  

Sampling station (rural site) Four sampling methods 

 

④  

①  

②  ③  

3. On-line Method

DOAS

Capacity building of VOCs sampling campaign using canister and 

tubes held at Manila, Philippines, Feb. 2025 9



Figure 1.3.3 Roadmap for VOC Data Analysis and 

Interpretation

Figure 2.6.4 Flowchart of Quality Control Procedures

(Prof. Hoshi, Source: Japanese Manual for the Measurement 

of Hazardous Air Pollutants)

2.8 Quality Assurance and Quality Control (QA/QC) 4. Data Analysis Methods for Ambient Air VOCs
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5. Conclusion

Figure 5.1 Comparison of VOC Monitoring Methods

Monitoring 

Method
Typical Cost Target Compounds Time Resolution

Technical 

Requirement
Typical Application

Canister High Comprehensive VOCs Hour–Day High
Routine monitoring

/Photochemical studies

Sorbent tube Medium Wide range Hour–Day Medium Routine monitoring

Charcoal tube Medium Selected VOCs Hour–Day Medium Routine/Occupational monitoring

Passive sampler Low Selected VOCs Weekly–Monthly Low Background monitoring

PID Low TVOCs Real-time Low Rapid data screening

DOAS High Specific gases Continuous High Routine monitoring

Table 5.1 Comparison of VOC Monitoring Methods

• Through continued technical cooperation, capacity building, and 

methodology comparison, EANET will continue to strengthen 

regional monitoring capabilities for VOCs and contribute to a better 

scientific understanding of O3 and PM2.5 pollution across East Asia.

• Emphasizing that monitoring objectives and available budgets vary 

across countries, this guidance does not prescribe a single 

standardized approach; instead, it recommends selecting 

appropriate methods based on specific monitoring goals and 

resource conditions.
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Drafting Committee Meeting on the Technical Training Guidance for VOC Sampling under EANET

Period: 3–7 August 2026

Venue: Asia Center for Air Pollution Research (ACAP), Niigata, Japan

Sincerely appreciate the valuable contributions of all Advisory Group members, Drafting Committee members, and 

experts from participating countries of EANET VOC Project, the international collaboration project of CRAES, who 

contributed to the technical discussions, pilot monitoring activities, field training, and review process. Their 

constructive comments, continuous support, and commitment have greatly enhanced the scientific quality, technical 

value, and practical applicability of this guidance.
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Action Required

The Twenty-sixth Session of the Scientific Advisory 

Committee (SAC26) is invited to final review and consider for 

adoption the document “Technical Training Guidance for 

Ambient VOCs Monitoring under EANET”
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