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POPs is a global environmental challenge 

⚫ Natural transmission via atmosphere, water and biota

⚫ Global redistribution of industries

⚫ Global transfer of solid waste

⚫ Global trade of commodities and food

⚫ Exemptions of POPs application in certain developing countries

Key drivers of global dispersion of POPs

Natural transmission of POPs
Hops and global distillation model
(Frank Wania and Don Mackay, 1983, 1986)

Rendering more concerns in colder places
The Arctic, Antarctic
Tibetan plateau

What about the warmer ‘global south’?



Global redistribution of industrial capacity: PFAS
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Source: 
Simon P, Ramacher M, Hagemann S, Matthias V, Joerss H, and Bieser J. 2024. Earth System Science Data, https://doi.org/10.5194/essd-2024-236; 
Wang, Z., Boucher, J. M., Scheringer, M., Cousins, I. T., and Hungerbühler, K. 2017, ES&T, 51, 4482–4493

Global PFAS emission inventory
（1950-2020)

Global PFOA emission：production shift 

https://doi.org/10.5194/essd-2024-236


Accra, Ghana
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Global transfer of solid wastes
（e.g. e-waste, plastics)
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(Knut Breivik et al., ES&T)



⚫ Africa: low PCB environmental concentrations, but high 
PCBs in human breast milk. Seafoods from W Europe (84%)?

⚫ China, 61% burden from domestic fishes, 39% from 
imported fish, 20% from W Europe

Huang Tao et al., 2020, Nature Food

PCBs transfer by global fish trade





“The 21st Maritime Silk Road ”PUS-PAS network：
covering19 countries/regions、45 cities

c.a. 400 PAS air samples in total Passive air sampling



PCBs (209 congeners) in the atmosphere of 20 developing countries

SKLAET, unpublished data



PBDEs (8 congeners) NBFRs (8 species)

SCCP and MCCP DDTs (6 isomers)

SKLAET, unpublished data



Tailored study: CPs in the air of Ghana

William Arko et al., 2024, STOTEN



Tailored study: POPs in the air of Lagos, Nigeria

Dr Rose Alani

Alani et al., 2021, Atmospheric Research

Guangzhou



ANSO Program：MORATOXA （2021-）

⚫ Monitoring and Risk Assessment of Toxic Chemicals in the Air （MORATOXA）

⚫ Focusing on air toxics，promoting the nontoxic environment concept and clean air action

⚫ Research collaboration, knowledge transfer, young talent, for Green B&RI

⚫ Collaborators from：along the 21st Maritime Silk Road (MSR)

⚫ Current key partners：
– COMSATS University Islamabad, Pakistan

– Peradeniya University, Sri Lanka

– Dhaka University,  Bangladesh

– University of Malaya, Malaysia

– CSIR, Ghana

– University of Nairobi, Kenya

ANSO: Alliance of International Science Organizations. The Chinese "Belt and Road Initiative for the promotion of shared 
development and achievement of the UN SDGs. 

Active air sampling!



ANSO sampling campaign for emerging pollutants in the air



Hexachlorobutadiene（HCBD）: petrochemical industry

Xiao Yuwei, Zho Shizhen, Zhang Gan et al.，under review



Volatile methylated siloxanes (VMSs): cosmetic chemical industry

⚫ D4 mostly in industries, while D5, D6 in cosmetics products
⚫ China：annual production of siloxanes>6 million MT(2022)，world top 1
⚫ Guangzhou：1868 cosmetics producers

Xiao Yuwei, Zho Shizhen, Zhang Gan et al.，under review
Guangzhou International Beauty Expo



ANSO training courses/open shortly: 
Monitoring and risk assessment of persistent toxic substances in the environment

Next: expecting September 2025



For collaboration interest, please contact:
zhanggan@gig.ac.cn
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