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Water is the main constituent of Earth's hydrosphere and the fluids of all known living
organisms. It is vital for all known forms of life, despite providing neither food, energy,
nor organic micronutrients.

1. Please describe a typical drinking water treatment process.

2. Disinfection is always applied at the end of drinking water treatment to destroy or
Inhibit microorganisms that cause diseases. The most commonly used disinfectant
in drinking water is sodium hypochlorite (NaOCI » ZXZJi&5R) > please briefly
describe the chemical reactions of NaOCI in water and what are the species that can
Inhibit microorganisms.

3. Disinfection of drinking water can protect us from waterborne diseases, but there is
also a concern of disinfection process, which is disinfection by-products (DBPs).
Please describe what DBPs are.
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To mitigate the growing threat of climate
change and develop novel technologies that
can eliminate carbon dioxide, the most
abundant greenhouse gas derived from the
flue gas stream of the fossil fuel-fired power
stations, iIs momentous. The development of
carbon capture and sequestration-based
technologies may play a significant role in
this regard.
(A) Please describe the technologies using
for CO, capture in this figure.

(B) Please describe the main chemical and
+m DlOChemical reactions of CO, capture

*‘%}nd utilization.
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 Surface area is increasingly being emphasized as more representative of
the particle dose—response relationship in toxicity studies.
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Figure 7. Inflammatory response 24 h after instillation of different doses of ultrafine and fine Figure 8. Same data as shown i figure 7 with particle dose expressed as
Ti0)s in rats, expressed as peroentage neatrophils in lung lavage as a function of instilled particle particle surface area in the lung,

mass. Ultrafine TiOu, eo. 20 oo fine TiOs, co 250 nm

Oberdirster, Gliunter. "Toxicology of ultrafine particles: in vivo studies." Philosophical
Transactions of the Royal Society of London A: Mathematical, Physical and Engineering

Sciences 358.1775 (2000): 2719-2740.
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[Question]

Radiative forcing of atmospheric species estimated by IPCC (Intergovernmental Panel
on Climate Change) is summarized below.

(1) Why do atmospheric aerosols have both positive and negative radiative forcings?
(2) Why “Cloud Adjustments due to Aerosols” is specifically considered in radiative

forcing of atmospheric aerosols?
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Table 1. Well-characterized examples of shared structural and functional characteristics of prokaryotic antibiotic- and metal-
resistance systems®

Resistance mechanism Metal ions Antibiotics Refs

Reduction in permeability® As, Cu, Zn, Mn, Co, Ag Cip, Tet, Chlor, B-lactams [68,69]
Drug and metal alteration® As, Hg 3-lactams, Chlor [70,71]
Drug and metal efflux? Cu, Co, Zn, Cd, Ni, As Tet, Chlor, 3-lactams [72,73]
Alteration of cellular target(s)® Hg, Zn, Cu Cip, B-lactams, Trim, Rif [74,75]
Drug and metal sequestration’ Zn, Cd, Cu CouA [76,77]

Baker-Austin et al (2006) Trends Microbiol
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It's Raining Plastic
(Wetherbee, G., Baldwin, A., Ranville, J., 2019, It is raining plastic.: U.S. Geological Survey Open-File Report 2019-1048)

Unfortunately for those seeking the perfect boyfriend in Colorado, it's not raining men along the
mountains — it's raining plastic. In a recent report by the U.S. Geological Service (USGS) called "It Is
Raining Plastic," researchers studied rainwater samples from eight sites along Colorado's mountain
range. They found that more than 90 percent of the rainwater samples contained microplastics,
meaning plastic is literally falling from the sky.

The researchers collected atmospheric wet deposition samples from six sites along the Denver-
Boulder Urban Corridor, and two sites along the Colorado Front Range, from late winter through the
summer of 2017. The rainwater was filtered as it was collected, and more than 90 percent of the
filters were discovered to have microplastics on them. Microplastics are pieces of plastic measuring
five millimeters in length or less, and they typically come from larger pieces of plastic (or synthetic
fabrics) that have broken down into tiny pieces.

1. AL NENARE -

2. fTEEZEZERB W (microplastics)?

3. BRI WERBMNNGZED - BB EERATINMR L (Micro-FTIR  spectroscopy)mE S —iEE AW DT HE
A BAFTIRN DT [RIE -

4. BEREEBMMNEIRERPOOEERRA -



https://www.youtube.com/watch?v=l5aZJBLAu1E
https://pubs.er.usgs.gov/publication/ofr20191048
https://www.greenmatters.com/t/microplastics
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