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1. Vita 

Zhuo Chen is a Ph.D. candidate in the Department of Building Science, School of Architecture at 

Tsinghua University. His supervisor is associate professor Jinhan Mo. He received his B.Eng. degree 

(2018) in Energy and Power Engineering at Huazhong University of Science and Technology, China. 

Thus, he could master the basics of heat and mass transfer, environmental engineering and exposure 

science. His research topics include the mass transfer of gas- and solid-phase Semi-Volatile Organic 

Compounds (SVOCs) in indoor environments, the SVOC organic film formation and exposure risk 

assessment. He has authored 3 journal papers as the first author, including Journal of Hazardous 

Materials, Environmental Pollution, one Chinese patent, and submitted 1 paper to Environmental 

Science and Technology (in peer review). He also attended international conferences to give oral 

presentations four times.  

He was the research assistant in the National Key Research and Develop Program of China (No. 

2016YFC0207103), titled “Research on a new type of indoor pollution of SVOCs and particulate 

matters.” He participated in the funding application, defense and project conclusion throughout the 
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process. He also has good training in experiments and mass transfer modeling. The work he 

undertook contained: 1) developing the SVOC stably delivering and detecting methods; 2) 

experimentally observing the multi-SVOCs combined adsorption and organic film formation, and 

evaluating the health risks it takes to human beings, 3) developing the technologies to remove 

gas/particle phase SVOCs in indoor environments. He is skillful at chemical quantitatively detecting 

and instrumental analysis. The instruments he used for research included GC-MS, Thermal 

Desorption analyzer, Scanning Electron Microscope and Atomic Force Microscope. He developed a 

gas- and particle-phase TVOC detection method for their National Key Research and Develop 

Program of China (No. 2018YFB0605000), titled “Formation mechanism and emission characteristics 

of the organic compound during the coal combustion.” He also learned the molecular dynamics 

simulation by himself for the convenience of understanding the adsorption dynamics of organic 

molecules on different materials.  

He is also willing to collaborate. He continuously attended the volunteer activities as a subway 

volunteer from 2014 to 2018 at ‘Optics Valley Square Subway Station’ on weekends. The volunteer 

hours accumulated over 150 hours.  

2. Education 

Institution Degree Years Field of study 

Department of Building Science, 

Tsinghua University 
Ph.D. 

Sept.2018-Jul. 

2023 (expected) 

SVOC mass transfer 

in indoor 

environments 

School of Energy and Power Engineering, 

Huazhong University of Science and 

Technology 

B.Eng. 
Sept.2014-

July.2018 

Thermal and power 

engineering 

3. Awards  

 Best Poster Award, the 9th Indoor Environment and Health Branch Conference, Nanjing, China, 

May. 2019. 

 Excellent Student Award (Top 5% of grade), Huazhong University of Science and Technology, 

Oct. 2015. 

 National Inspirational Scholarship, Huazhong University of Science and Technology, Sept. 2015 

and Sept. 2016. 

4. Skills 

 Numerical analysis of heat and mass transfer using Ansys Fluent, Ansys ICEM CFD; 

 Various passive and active air sampling instruments; 
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 Chemical analysis instruments: GC-MS. GC-BID, SEM, AFM; 

 Programs: C/C++, Matlab, Materials Studio (MD simulation), AutoCAD, Solidworks; 

 Language: Mandarin (Native), English (Fluent) 

 

5. Publications 

Peer-review journal papers 

(1) Chen Z, Chen QW, Xu Y, Mo JH* (2022) Partitioning behavior of indoor gaseous VOCs by 

DnBP and DEHP organic films on glass substrates. Environmental Science and 

Technology. (under review). 

(2) Chen Z, Wu QY, Xu Y, Mo JH* (2022) Partitioning of airborne PAEs on indoor impermeable 

surfaces: A microscopic view of the sorption process. Journal of Hazardous Materials 

424:127326. Journal Impact Factor = 14.224. https://doi.org/10.1016/j.jhazmat.2021.127326  

(3) Chen Z, Tian EZ, Mo JH* (2020) Removal of gaseous DiBP and DnBP by ionizer-assisted 

filtration with an external electrostatic field. Environmental Pollution 267:115591. Journal 

Impact Factor = 9.988. https://doi.org/10.1016/j.envpol.2020.115591  

(4) Chen Z, Afshari A, Mo JH* (2020) A method using porous media to deliver gas-phase 

phthalates rapidly and at a constant concentration: Effects of temperature and media. 

Environmental Pollution 262:113823. Journal Impact Factor = 9.988. 

https://doi.org/10.1016/j.envpol.2019.113823  

Patent 

(1) Chen Z, Mo JH (2021) A kind of gas-phase Semi-Volatile Organic Compound generator, 

Chinese Patent No.: 202122695714.7 

Conference oral presentations 

(1) Chen Z, Mo JH*. “A porous media-based method to generate stable and constant gaseous 

concentrations of Semi-Volatile Organic Compounds”, the 11th International Symposium on 

Heating, Ventilation and Air Conditioning, Harbin, China, July 12~15, 2019. 

(2) Chen Z, Mo JH*. “Removal of DiBP and DnBP by electrostatically assisted air (EAA) 

filtration: Effect of filter materials and charging”, the Healthy Buildings 2019 Asia, Changsha, 

China, October 22~25, 2019. 

(3) Chen Z, Mo JH*. “Adsorption of PAEs on composite filters enhanced by electrostatically 

assisted air filtration”, 2019 East Asian Joint Seminar on Sustainable Built Environment, 

Seoul, Korea, December 19~20, 2019. 

(4) Chen Z, Enze Tian, Mo JH*. “Interfacial adsorption of gaseous PAEs on micro polyurethane 

fiber with activated carbon coating: Enhancement by electrostatic discharging”, The 16th 

Conference of the International Society of Indoor Air Quality & Climate (Indoor Air 2020), 
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Seoul, Korea, July 20~24, 2020. (Virtual Conference) 

(5) Chen Z, Mo JH*. “Research of the combined adsorption of PAE and VOC on indoor 

impermeable surfaces”, The 10th Indoor Environment and Health Branch Conference, 

Wuhan, China, December 3~5, 2021.  
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6. Introduction of the ongoing research 

My research topic is the SVOC mass transfer and human exposure assessment in indoor 

environments. SVOCs often exist in indoor building materials and have large molecular weight and 

strong viscosity characteristics. Therefore, compared with other organic pollutants, SVOCs can be 

emitted into indoor air at a constant emission rate for decades. Gas-phase SVOCs are easily 

adsorbed on indoor surfaces and particulate matter, causing combined pollution and human body 

damage. These pollutants can be uptake from various exposure routes such as inhalation, dust 

ingestion, and dermal absorption. The main research I am currently doing includes the following three 

aspects: 

 Indoor SVOCs combined adsorption model and comprehensive assessment of human 

health risks 

According to the previous research on the adsorption mechanism of SVOCs on the surface, we 

are committed to building a combined adsorption film formation and continuous accumulation 

model of indoor SVOCs on impermeable surfaces, taking into account outdoor SVOCs (such as 

polycyclic aromatic hydrocarbons (PAHs), etc.) And the cumulative effect of indoor SVOCs (such 

as plasticizers like PAEs, environmentally friendly plasticizers like DINCH, etc.) on the surface. 

We try to estimate the influence of organic film formation on the indoor multiphase SVOCs 

concentration distribution. It is worth noting that due to the indoor combined adsorption film-

forming effect, the so-called green plasticizer may also promote the intake of a large amount of 

highly toxic SVOCs by human beings. Therefore, this study will conduct modeling research to 

describe the process of composite adsorption and film formation of SVOCs on indoor 

impermeable surfaces in detail and quantitatively evaluate the enhancement of indoor surface 

organic films and SVOC combined adsorption on human exposure. 

 Study on the adsorption mechanism, surface adsorption morphology and distribution 

mechanism of SVOCs on the surface of particles 

Indoor airborne particles provide large specific surface areas and sufficient contact for the 

adsorption of SVOCs, which leads to a larger distribution of SVOCs in the indoor environment. 

Fine particles such as PM2.5 contain a large amount of SVOCs, which will directly enter the 

human body through breathing and oral intake, greatly enhancing the SVOC exposure. However, 

it is difficult for researchers to accurately describe the actual adsorption process of SVOCs on 

the surface of particulate matter. The widely applied assumption of homogeneous permeable 

material for particulate matter introduces large calculation errors. In this study, BET specific 

surface area measurement, X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), 

atomic force microscopy (AFM), gas chromatography-mass spectrometry (GC-MS) and other 

experimental methods are determined to apply on the composition, physical structure, and 

surface morphology changes of the particulate matter characterizing before and after the 

adsorption of SVOCs. The key parameters (like particle compositions and surface structures) 

affecting the SVOC adsorption are expected to be extracted. We try to establish the SVOC 

adsorption model on particles based on the Kelvin equation and Henry’s law, and provide a 

theoretical basis for a more accurate exposure assessment on human beings and pollution 

removal. 
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 A Method for particle- or surface-phase SVOC detecting in a simple and efficient way 

In the previous experimental research on SVOCs, I found that the mass concentration detection 

of SVOCs is difficult. Due to the high boiling point and large viscosity of SVOCs, the conventional 

thermal desorption method is hard to be qualified due to the difficulty in SVOC desorption and 

long detection time. More seriously, the instrument will be contaminated in the inner detecting 

system if the experiment is not operated properly. It will enlarge the low of detection (LOD) and 

even damage the instrument. Therefore, I intend to design and develop a method for quantitative 

enrichment and analysis of broad-spectrum SVOCs on the surface of particles based on the 

principle of thermal desorption. The SVOCs are designed to be enriched in thermal desorption 

tubes filled with specific adsorbents, thereby realizing rapid and off-line detection of SVOCs by 

GC-MS. The key points rely on the design of temperature and flow control systems and the 

development of SVOC-specific adsorbent materials. 
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7. Examples of recent publications 

Chen Z, Wu QY, Xu Y, Mo JH* (2022) Partitioning of airborne PAEs on indoor impermeable surfaces: 

A microscopic view of the sorption process. Journal of Hazardous Materials 424:127326. Journal 

Impact Factor = 14.224. https://doi.org/10.1016/j.jhazmat.2021.127326 

Abstract:  

Organic films were widely found on indoor impermeable surfaces exposed to gaseous organic 

compounds, but few studies have addressed the film growth details on different indoor substrates. In 

this study, we observed the topography evolution of phthalic acid ester (PAE) organic films on three 

impermeable substrates: polished glass (G-P), mirror-polished stainless steel (SS-M) and drawn 

stainless steel (SS-D). PAE organic films were preferentially formed upon the flat surface with sparse 

inherent nano-peaks of substrate G-P and in valleys of substrate SS-M and SS-D. Surface uniformity 

of substrates and viscosity of PAE molecules were inferred as critical parameters determining the 

surface average adhesion forces. We obtained the partition coefficients of DEP, DnBP, BBP and 

DEHP on substrate G-P, SS-M and SS-D by fitting the initial monolayer adsorption process. Organic 

films continuously grew instead of reaching adsorption equilibrium after long-term PAE exposure, 

indicating that multilayer adsorption may occur. The organic film growth rates in saturated gas-phase 

PAE concentrations were quantified as about one-tenth of the results in previous studies where 

substrates were simultaneously exposed to multiple pollutants. To sum up, the results outline PAE 

adsorption details on impermeable materials and provide a reference for better estimation on PAE 

exposure assessment. 
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