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Vietnam has being rapidly developing accompanied with extensive changes of its
social and economic structure. Urbanization and industrial expansion cause the
increase of urban populations, resulting in an increase in industrial and municipal
waste, especially in highly industrialized and urbanized areas. There are high demands
for fresh water and correspondingly large quantities of wastewater produced. The
increasing contamination of water systems with domestic, industrial and agriculture
compounds, which are released into the environment, have made Vietnam become an
important subject for extensive studies dealing with environmental pollution during
recent decades. However, the contamination of aquatic environment by organic micro-
pollutants (OMPs) in Vietnam is a growing concern and relatively poorly understood.
In addition, there have been no comprehensive studies directed to the study of
wide-spectrum organic pollutants in environment in Vietnam so far.

In response to this situation, in the present study, a comprehensive monitoring
survey has been conducted to examine great deal of OMPs in the surface,
groundwaters and sediments collected from urban, suburban, and rural areas of five
biggest cities (HN, HP, Hue, DN, HCM) along Vietnam. Nine hundred and forty
OMPs, representing a wide variety of uses and origins, were investigated. To achieve
this, an automated identification and quantification system (AIQS) with a gas
chromatography—mass spectrometry (GC-MS) database and a developed
comprehensive analytical method to fully utilize the AIQS-DB was used. Additionally,
since perfluoroalkyl acids (PFAAs) are highly persistent substances that have been
directly emitted to the environment and there have been no study on PFAAs in
environmental waters in Vietnam so far. Therefore, a comprehensive survey of 16
PFAAs, in surface and groundwaters of four major cities in Vietnam was carried out.

The objectives of this study were to: (1) produce a detailed picture of OMPs
pollution in surface, groundwater and sediments in Vietnam; (2) clarify the pollution
characteristics of contaminants in each environmental compartment; (3) find potential
sources of contaminants; (4) identify chemicals having the potential to pose adverse
effects on human and aquatic organisms and assess risk assessment; (5) clarify the
occurrence of PFAAs in environmental waters; (6) find the potential sources of

PFAAs; (7) assess the risks of detected PFAAs.



The important findings derived from our results are as follow: (1) 235, 185 and 74
analytes from a range of chemical groups were detected in surface water, sediment,
and groundwater respectively, indicating that Vietnamese rivers are as polluted by
numerous chemicals as developed countries; (2) chemicals originated from
domestic/household were the most dominance; (3) untreated domestic wastewater is
the main sources of OMPs pollution; (4) concentration of some organochlorine
pesticides and polychlorinated biphenyls and nonyl phenol exceeded standard values
which posed adverse effects on aquatic organisms; however risk assessment for 19
pollutants in groundwater showed no risks to humans; (5) 11 of 16 PFAAs analyzed
were detected, in which perfluorooctanesulfonic acid, perfluorooctanoic acid and
perfluorononanoic acid were the most prevalent environmental waters, implying their
extensive usage in Vietnam; (6) industrial products containing PFAAs imported from
China and Japan might be one of the major sources of PFAAs in Vietnam; (7) none of
PFAAs pose an immediate health risk to humans.

Since a large number of OMPs was detected in Vietnam environment and the
concentrations of some detected compounds exceed the guideline values for
protection of aquatic life and are potentially threatening to human health and
ecosystems. Therefore, the results indicate needs of in depth studies not only on the
detected and related substances but also on effects to human and the aquatic

ecosystem.
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Environmental and economic evaluation of distributed energy
resources technology in buildings
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The hydrogen fuel cell is one of the latest technologies for distributed
energy systems. This research i1s aim to grasp the energy saving
performance of the hydrogen co-generation system in the detached house.
Investigated on the demand-side energy consumption including electricity,
cooling, heating and hot water. Introduced a distributed energy resources
(DER) system and set six cases to analyze the energy utilization. Except
past case, every case will be operated under the electricity-tracking mode
and heat-tracking mode. The comparisons and evaluations of the energy
consumption between cases can suggest the environmental performance of
the hydrogen co-generation system.

We introduce power generation equipment include photovoltaic cell, gas
fuel cell and hydrogen fuel cell to analyze the different economic
relationship. As factors related to the economy, we adopt electricity charge,
gas charge, electricity sales price, initial investment, carbon tax and
hydrogen charge. As analysis results, evaluate the environment and
economics.

DER-PLAN is a program to build optimal distributed energy system, and
DER-PLAN use mathematical programming method, investigate and
prepare the different buildings in Japan, energy supply charge system such
as electricity and gas, heat and electricity load in different use buildings,
information of distributes energy system and air conditioning technology.
This is a software program that can calculate the minimize energy cost of
distributed power resources from technology selection of consumer side
(power user), economics of technology combination, and the appropriate
operation schedule of electricity load. This is the underlying concept of

micro grid.
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