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INTRODUCTION 

 

Ho Chi Minh City University of Technology (HCMUT), as a leading research institution in southern 

Vietnam, aims at contributing to the socio-economic development of the region through its research 

and educational activities. Regional development requires practical, effective and timely responses to 

a wide range of issues in today’s changing circumstances; scientific research and technological 

development have an increasingly important role to play in this endeavor. 

 

In order to pursue research outcomes that are applicable and relevant to the problems faced by the 

provinces and local communities, it is important to first clearly identify the needs and justify them 

with the potential socio economic impact. For instance, technological needs might be explained by 

the increasing concern over environmental pollution caused by industrial activities. Without proper 

countermeasures with scientific grounds, the environmental destruction would proceed unless the 

industrial growth is compromised. There should also be economic advantages in addition to 

ecological benefits in the new technologies; otherwise the measures based on such technologies 

would not be sustainable in the long run. Another example could include technological needs to 

make the best use of locally produced resources. Technologies can develop value-added products 

from unexploited raw materials and unused/wasted materials. These local needs may not necessarily 

be expressed by the provinces and communities in a way that is sufficiently concrete and scientific; 

the researchers are expected to frame them into an appropriate research topic in the context of 

today’s science and technology development. 

 

This report is aimed at demonstrating the significance of research activities being undertaken by the 

Batch 2 joint research teams from the aspects of local needs and potential socio-economic impact. It 

is based on the data and preliminary research findings provided by respective research leaders as 

well as their local partners in the government and industrial sectors.  
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Topic 

B2-01 

Rooftop solar system for household and small scale farming applications 

Field Electrical & Electronics Engineering 

Province Lam Dong 

1. Existing Problems / Technical Challenges 

Lam Dong province is one of the leading agricultural production provinces of the country. 
Agriculture-forestry-fishery accounts for 48.4% of provincial economy in 2008-2009. Cultivation of 
vegetables and flowers is of the area’s specialty other than coffee, spreading through the large 
mountainous terrain of the province. Mostly those plants are grown in incubators for early stages of 
their growth, and there are hundreds of incubators in Lam Dong, for hundreds of small farms. These 
incubators use lights (FLs) or cold cathode fluorescent lamps (CCFLs), which consume significant 
amount of energy, placing stress on the national grid. There is a need for cost efficient and 
environmentally friendly lighting system for plant cultivation, and it has been proposed to develop 
the system using Light Emitting Diode (LED) powered by solar energy. 

2. Potential Socio-Economic Impact 

- For the demonstration system, at power level of 250 W, the initial cost of installing a rooftop 
solar system would be around 2,000-2,400USD (with a rating of 400 Wp, at the unit price of 5-6 
USD/Wp). In Vietnam, for a 25-year period, the electricity would cost a farmer 10,000-15,000USD 
(at the electricity price of 5 cent/kWh, and 8,000 working hours/year). Hence, a saving between 
76-87% can be achieved by using solar energy. 

- Solar energy system can supply power in the dry season when power generation from 
hydro-plants decreases and energy consumption increases. Solar system is also applicable in 
providing power to remote areas. 

- Higher energy efficiency could be achieved by LED lighting. Generally LED lights do not require 
much maintenance cost and can last as long as 30 years. Smaller energetic consumption (1/30 
compared to FL) and longer durability (10-20 times compared to FL) of LED lighting can save the 
local farming households money on electricity cost. 

Light source Number required Electricity required Durability 
FL 8-10 bulbs/tray 300W 5,000 hrs 
CCFL 3 bulbs/tray 33W  
LED 100 bulbs/tray 10W 50,000-100,000 hrs 

- Efficiency of cultivation could be improved with the use of LED, as most plants require only 
certain wave lengths (or colors) such as red and blue, while they do not require most of white 
light contained in florescent light. Faster growth could be achieved with the use of LEDs as 
opposed to other lighting methods. Optimized combination of different wave lengths can be 
applied according to the properties of plants, creating most desirable effects on the plants. 

- On the ground of safety, the system is not to generate power to the national grid. However, it will 
be connected to the grid in order to ensure sufficient energy for the lighting system throughout 
the day and night. 

- Solar power applications could be expanded to lighting system for offices, houses and buildings. 
- In 5-10 years from now, the price of solar energy systems could be reduced dramatically, making 

this solution more economic than traditional solutions. 
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Topic 

B2-02 

Sliding and overall instability of embankments along riverbanks and on soft ground in 

An Giang Province 

Field Civil Engineering 

Province An Giang 

1. Existing Problems / Technical Challenges 

There are two rivers, Hau and Tien, each of which runs for about 100km in An Giang province. Along 
the riverbanks there are a number of 
major failure sites. For last several years 
the number of potential risk sites has 
been increasing up to more than 40. 

Failures cause interruptions to the local 
transportation system as well as the life 
and properties of local residents. In 
March 2010, a sliding occurred on the 
National Highway No.91, which caused 
severe economic loss to the provincial 
and national governments.  

Sliding and instability of embankments of 
this area are induced mainly by soft ground, erosion and river flow. Instability often advances during 
dry season when the water level is low and waves hit the lower part of banks. Yet, in-depth 
investigations on these factors have not been carried out. It is necessary that the level of water in the 
rivers as well as in the soil be measured during both dry and rainy seasons through observation wells 
to find out effective measures for the province. 

2. Potential Socio-Economic Impact 
- When failures occur, the populations residing on the riverbanks are affected and the government 

must provide alternative land for them and/or pay them compensation for relocation. Effective 
remedial or preventive techniques would stabilize the life of people as well as cut down 
government expenses on those measures. 

- Table below shows the extent of damage and recovery cost incurred by the recent major failures. 

Location of damage Year of failure Length of damage (m) Recovery cost (VND)  

Highway No.91 2010 80 80,000,000,000 * 

Tan Chau 2003 612 67,000,000,000  

Bac Vinh An 2008 712 63,000,000,000  

Trung Tam TM 2011 450 42,000,000,000  
 * The damage on the road from this failure was so severe that full re-construction of that part of the 

road was necessary, resulting in the high cost per meter.  

Recovery/rehabilitation measures are usually taken for the failures occurring on the major roads. 
Cost could be even more significant if damaged inner roads are to be rehabilitated as well. On 
average, a typical stabilization method applied in An Giang costs VND200,000,000/meter and the 
total cost for sliding prevention and maintenance is VND100,000,000,000/year. 

- The highways connecting the cities in and around An Giang province are damaged by failures, 
which affect adversely the economic activities of the province.   
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Topic 

B2-04 

Supercritical Fluids Extraction of Taxol and 10-Deacetylbaccatin III from Red Pine (Taxus 

Wallichiana Zucc): Mathematical Modeling and Scaling-Up 

Field Chemical Engineering 

Province Lam Dong 

1. Existing Problems / Technical Challenges 

Paclitaxel (Taxol) isolated from bark of Pacific yew tree (Taxus Brevifolia) has been known for its 
anti-cancer effects since 1970’s and used for pharmaceutical purposes. However, the availability of 
Taxus Brevifolia has become limited due to overharvesting and destruction of its wild population, 
while the demand for the drug remained high. As the result, search for alternative sources and 
synthesis method of Paclitaxel was needed. One approach considered to be practical for commercial 
production is to use a compound 10-deaccetylbaccatin III (10-DAB III), which can be isolated from 
leaves of Taxus, to semi-synthesize Paclitaxel in a larger scale. 

On the other hand, red pine (Taxus Wallichiana Zucc), known to 
contain Paclitaxel and 10-DAB III, grows in the highlands of Lam 
Dong Province. However the number of wild Taxus plants 
remained low at about 200, leading it to be listed in the Vietnam 
Red List of Threatened Species. In response, cultivation of Taxus 
plant started in Dalat, Lam Dong Province. 70,000 trees (7ha) of 
2-5 year old Taxus plants are currently cultivated in Lam Dong, 
and in 2011 there will be additional cultivation of 50,000 trees 

(5ha). In order to meet the significant demand for anticancer medicine, it is highly needed that an 
effective and efficient method of extracting Paclitaxel and 10-DAB III in industrial scale utilizing the 
taxus plants, in particular those cultivated in Lam Dong, be developed. 

2. Potential Socio-Economic Impact 

- Extraction of 10-DAB III from Taxus leaves as renewable resources is sustainable as it does not 
damage the life of tree itself and its concentration is higher than that of Paclitaxel in Taxus bark. 

- The content of 10-DAB III in raw material is approximately 4mg/g. Therefore, ideally 4g of crude 
10-DAB III can be extracted from 1kg of Taxus leaves. In fact, the final product requires 
purification process to yield up to 95% 10-DAB III in mass. The isolation process often occurs in 
low yield and high cost consumption. The final amount of 10-DAB III obtained cannot be 
estimated exactly but it should be less than 1g per 1kg of leaves.  

- The prices in the pharmaceutical market are approximately 90,000USD/kg for 10-DAB III 
(European), 30,000USD/kg for 10-DAB III (Chinese), 80,000USD/kg for Taxol (European), and 
70,000USD/kg for Taxol (Chinese). 

- With the optimal extraction techniques, the value of Taxus plants cultivated locally in Vietnam 
could be enhanced, bringing positive impacts to the local economy. 

- The high-priced anticancer medicine made from Taxus plants, which are currently being imported 
to Vietnam from abroad, could be produced in Vietnam and made available at less cost to those 
undergoing anticancer treatment. 

- Cultivation of Taxus plants to be used for valuable medicine would also help preventing 
deforestation in the area in accordance with the government policies.  
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Topic 

B2-05 

Study on the production of tea tree essential oil and develop its products for practical 

use 

Field Chemical Engineering 

Province Tien Giang 

 

1. Existing Problems / Technical Challenges 

There are Melaleuca (or tea tree) plantations in the Mekong Delta region (including Tien Giang, Long 

An, Can Tho, An Giang provinces as well as Can Gio District of HCMC) developed under the 

government plans of increasing plantation forests. Melaleuca tree can grow on acid-sulfate soil that 

stretches in a large portion of the land in the Mekong Delta region. Acid sulfate land is generally 

disadvantageous to agricultural activities except for a few plants such as Melaleuca. Melaleuca trees 

grow fast and leaves can be harvested as early as six months. Melaleuca is often known for its 

essential oil that can be extracted from the leaves and used for medicinal and cosmetic purposes due 

to its anti-fungal, antiseptic, germicidal and anti-bacterial properties. 

On the other hand, commercial application of Melaleuca in Vietnam 

has not been successfully explored and the economic effectiveness 

of its cultivation remains rather low. Farmers find it difficult to make 

a living off growing Melaleuca and are giving up its cultivation.   

In order to develop techniques to extract and refine essential oil, 

Tien Giang province with support from JICA established a workshop 

for pilot-scale production of essential oil. Now it is necessary that 

research on extraction and purification be expanded from lab-scale 

(5liter/day) to pilot scale (10-20liter/day) to find out the optimal 

technical parameters for stable production. Further, applications of 

essential oil as ingredients or products such as hygienic solutions, shampoo, mask etc. should be 

developed. 

2. Potential Socio-Economic Impact 

- From 1 ton of Melaleuca leaves, 10kg of essential oil of 35-40% purity level can be extracted by 

vapor distillation. Vacuum distillation of this oil can produce 5kg of terpinen-4-ol, the major 

component of the essential oil, at 95-99.5% purity. 

- If the application is developed, the commercial value of Melaleuca will be increased, which will 

contribute to improving the living standard of families in the area. Farmers will be able to stably 

supply the raw materials for production of essential oil.  

- Acid land can be utilized for producing materials for value-added natural antibacterial 

disinfectants of local origin. 
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Topic 

B2-06 

Extraction and purification of collagen from Pangasius hypophthalmus fish skin and its 

application 

Field Chemical Engineering 

Province An Giang 

1. Existing Problems / Technical Challenges 

Collagen is the most major protein in human body, accounting for 1/4 of total amount of protein, and 
is the main component of skin, muscle strip, cartilage, tendon, ligament, bones and teeth. Collagen 
plays an important role in the development of body tissue and vein, supports skin physical 
characteristics such as tension, moisture maintenance and elasticity. 

Collagen has long been produced from livestock and poultry waste. However, those materials become 
associated with the risk of murrains such as BSE (mud cow). Therefore it is necessary to replace them 
with other materials, for which fishery by-product is considered as one of the most prospective 
alternative source of collagen.  

In Mekong Delta region, where fishery processing is the main industry, a large amount of fishery 
wastes are released from factories every day. Most of them are used as animal feed or exported at a 
low price as 1USD/kg, while collagen could be sold at a value of 25USD/kg (though the prices could 
vary significantly depending on the quality). Therefore, search for new technology is needed for 
extracting and purifying collagen from fish skin. Table below shows the amount of fish, its by-product, 
and of fish skin in the Mekong Delta region.  

Year Total amount of 
pangasius (x 103 ton) 

Total amount of the 
by-product (x 103 ton) 

Total amount of the fish 
skin (x 103 ton) 

2009 1,200 (100%) 780 (65%) 46.8 (3.9%) 

2010 1,300 (100%) 845 (65%) 50.7 (3.9%) 

Some of the companies in An Giang province have started experimental work to extract gelatin from 
fish skin. However, extraction of collagen requires more advanced technology. 

2. Potential Socio-Economic Impact 

- Collagen extracted from fish skin is more suitable to human skin than that from livestock, and is 

more acceptable to different religions and cultures.  

- 31.1% of fish skin is protein, and about 21% of protein of fish skin is collagen. From 1 ton of fish, 

therefore, 2.5kg of collagen (worth 62.5USD) could be obtained instead of selling the skin (worth 

39USD). If all fish skin produced in Vietnam is exported to Japan, it will count to 25% of the 

collagen market in Japan. 

- Application of fish skin leads to reduction of aquatic waste and of environmental pollution. 

- Demand for collagen products is high in domestic pharmaceutical, cosmetic and food processing 

industries. If fishery by-product can be used for supplying collagen products to the markets, there 

is a high potential for enhancing fishery industry in the area. 

- Instead of exporting fish skin as raw materials at low prices, fishery processing companies can sell 

value added products such as collagen products in the domestic and/or international markets. 
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Topic 

B2-07 

Preparation of filter aids based on Lam Don’s diatomite 

Field Chemical Engineering 

Province Lam Dong 

 

1. Existing Problems / Technical Challenges 

Diatomaceous earth is a non-metallic mineral raw 

material composed of skeletal remains of single-cell 

water plants (algae), known as diatomite. The skeletal 

diatomite have complex structure with numerous 

microscopic pores, cavities and channels and therefore, 

large specific surface area and high absorption capacity. 

Due to these characteristics, diatomaceous earth can be 

used as absorption auxiliary material for filtration. 

Worldwide, 70% of diatomite is used as filter aids (95% of 

beer breweries in the world use diatomaceous earth in filtration) and 30% as absorbents.  

In Vietnam the annual production of beer is about 2 billion liters. Presently the domestic breweries 

depend completely on diatomaceous earth filter aids imported from mainly China, although there are 

sufficient resources of diatomaceous earth to meet the needs of those breweries (Total diatomite 

reserves in Vietnam 165.52 million ton; Lam Dong deposit 8 million ton). As there is no technology in 

Vietnam to process diatomaceous earth, diatomaceous earth is used for treatment of water in shrimp 

cultivation ponds etc., but the efficacy is low with unprocessed earth. (It is known that the diatomite 

of Lam Dong has a low level of SiO2 (52.86%) and high level of Fe2O3 (5.32%) which cannot be used to 

produce filter aids directly.) Therefore, research and development is an urgent need for producing 

filter aids using locally available diatomaceous earth. 

2. Potential Socio-Economic Impact 

- The annual yield of diatomaceous earth in Lam Dong province is approximately 20,000 ton/year. 

About 40g of diatomaceous earth is needed to produce 1 liter of clarified beer.  

- Diatomite itself is an inexpensive raw material. By making filter aides from diatomaceous earth, 

economic development can be expected in the local provinces.  

- Commercial price of filter aides in domestic market can be stabilized if the supply is not totally 

dependent on imports. 
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Topic 

B2-08 

Application of cellulose preparation, hemicellulase preparation and combined cellulose, 

hemicellulase and ultrasound treatment to barbados cherry juice production for 

improvement in extraction yield and product quality 

Field Chemical Engineering, Food Technology 

Province Tien Giang 

 

1. Existing Problems / Technical Challenges 

Barbados cherry (acelora) is a fruit grown in tropical or 

subtropical climate and has a rich content of natural vitamins 

and minerals. In 2008, cultivation of Barbados cherry in Tien 

Giang province was about 800ha, most of which is 

concentrated in East and West Go Cong districts. Annual 

harvest of Barbados cherry in Tien Giang is about 15,000 

tons. 

Barbados cherry is easily damaged during transport and storage, thus the post-harvest loss of this 

fruit is much higher than that of other fruits. Until present, Barbados cherry has mainly been 

consumed as fresh fruit, and only a small portion is processed as frozen fruit or puree. Moreover, the 

quality of such processed product is low due to the non-optimal conditions in its production line. The 

variety of industrial products from Barbados cherry has been limited due to lack of technology. 

Therefore, there is a technical need to improve extraction yield and quality of processed product and 

to develop new product (such as nectar, jam, powder, etc.).  

2. Potential Socio-Economic Impact 

- With the new technology, the volume of extracted juice could increase approximately 20% in 

comparison with that in the conventional technology. Juice quality in the two technologies is 

similar. This improvement in extraction yield will enhance economic efficiency of Barbados cherry 

farming and processing 

- The price of fresh Barbados cherry fruits in the local market is 5,000VND/kg. While the domestic 

market for fresh Barbados cherry is limited due to the difficulty of transport and storage, 

consumption of the fruit could be much expanded in both domestic and international markets if 

it is developed as quality processed products. 

- Availability of processing technology will stabilize commercial price of Barbados cherry, which will 

help local farmers to improve their livelihood. 

- Fruit processing is one of the priority fields in the development plan of Tien Giang province. 

- The technology can be applied for other fruit juice processing and has a high potential for 

industrial application. 
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Topic 

B2-09 

A pilot study on the appropriate technology for compression, storage and use of biogas 

as fuel for motorcycle 

Field Transportation Engineering 

Province Binh Duong 

1. Existing Problems / Technical Challenges 

The growth in the number of domestic animals in Binh Duong province has caused environmental 
pollution in the land, water and air. Wastes of animal husbandry 
must be properly treated before releasing to the environment in 
order to prevent negative effects on human health. In this 
regard, these wastes can be renewed into biogas and used for 
many purposes. For example, biogas generated from manure of 
pig farms is used as fuel for internal combustion engine in 
power generation system to supply electricity for the farms 
themselves. Technical developments were achieved during 
Batch 1 (2009-2010) of Joint Research under SUPREM-HCMUT, which include (i) removing poisonous 
components in biogas (such as H2S); (ii) stabilizing output frequency of biogas power generation 
system; and (iii) studying performance characteristics of biogas power generation system.  

Yet, difficulties in storage and transportation of biogas make it difficult to commercialize biogas power 
generation system. The main problems are that (i) energy content per unit volume is low; (ii) it is 
difficult to liquefy; and (iii) it is not produced in large amount at a place. Economic impact of biogas 
will not be significant unless it is commercialized. Therefore, in order to utilize biogas in effective and 
efficient ways, appropriate technology is required for enrichment, compression and storage of biogas. 

2. Potential Socio-Economic Impact 

- There are 355 breeding farms in Binh Duong 2009. The number 
of animals is shown in the table. In the provincial master plan 
of socio-economic development, animal husbandry is expected 
to increase from 37% in 2010 to 46% in 2010.  

- It is estimated that 1m3 of biogas at normal temperature and 
pressure (NTP) can replace about 0.85 liter of gasoline. In 
Vietnam, a typical used motorcycle can run about 35-40km per liter of gasoline. The proposed 
technique will compress biogas in tank with higher pressure than NTP, thus a motorcycle fueled 
by 1m3 of compressed biogas (10bars) can run more than 34km. 

- Normally, 1m3 of biogas can generate about 1kW of electricity per hour through power generator. 
In Vietnam, it was decided that the price of electricity should be doubled from March 2011. If 
biogas can be used as fuel for power generation system for electricity production, the energy 
consumed by conventional fuels and its cost can be saved significantly if biogas is used efficiently.   

- If biogas is compressed in the cylinders/tanks, it can be used as fuel for practical use, which helps 
to mitigate pollution for land, water, and air; especially to reduce the effect of greenhouse gas 
(CH4 and CO2 gases). 

- Biogas is free. However, it should be stored in cylinders/tanks and ease to distribute. The 
proposed complete compact system for compression of biogas will help to store biogas in higher 
pressure tank for commercial purposes. 

Livestock Number (in 2009) 
Pig 363,443 
Buffalo 6,836 
Cow 36,417 
Goat 3535 
Poultry 2,406,501 
Horse 23 
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Topic 

B2-10 

Study on low cost decentralized domestic wastewater treatment technology for 

household and small community 

Field Environment Engineering 

Province Dong Nai 

 

1. Existing Problems / Technical Challenges 

There are an increasing number of new-type apartments in sub-urban areas of Dong Nai province. In 

light of today’s land situation, this trend will likely continue. In those residential areas, domestic 

waste water is not collected and is directly discharged to the river or spring without treatment. It 

results in serious increase of pollution loads in to the Saigon River which is the main source of water 

supply for surrounding areas including HCMC. In addition, untreated black and grey water from 

residential areas may cause groundwater pollution through infiltration into the shallow aquifer. 

However, central wastewater treatment plant for communities is not feasible due to its high cost and 

requirement of skilled operators. Therefore, small-scale low-cost decentralized domestic wastewater 

treatment system is required for households and small communities.  

The selection of the suitable decentralized wastewater treatment plant depends on availability of land. 

The constructed wetland mode and the Moving Bed Biofilm Reactor (MBBR) are to be set in lab-scale to 

demonstrate the treatment ability for domestic wastewater from household and small community in case 

of available and limited land respectively. 

2. Potential Socio-Economic Impact 

- Water pollution will be mitigated by wastewater treatment. Environmental quality will be 

improved in areas with less population density, country sides, small enterprises and business 

places. 

- Introduction of domestic decentralized wastewater treatment system will contribute to 

enhancing people’s awareness about environmental protection. 

- Advantages of constructed wetland mode include (i) lost cost, saving a significant amount of labor 

and money for investigation, design construction and installation; (ii) no odor and noise: (iii) high 

treatment effect; (iv) stability of the system, with small fluctuation in effluent wastewater quality; 

and (v) suitability for mass production with various ranges of flow rate.  

- Moving Bed Biofilm Reactor (MBBR) has its advantages in (i) low cost; (ii) high treatment effect 

especially for BOD and Nitrogen removal; (iii) stability of the system; (iv) the polyethylene 

providing a large protected surface area for the biofilm and optimal conditions for bacteria 

culture to grow and thrive; (v) applicability for households and small communities especially with 

limited lands; and (vi) ease of maintenance. 
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Topic 

B2-11 

Assessment of the status of pollution and treatment of water from selected textile mills 

and pulp mills in Di An district, Binh Duong province, the identification of problem 

situations and proposal of technological solutions to overcome these problems 

Field Environment Engineering 

Province Binh Duong 

 

1. Existing Problems / Technical Challenges 

Pulp and paper industry is one of the largest consumers of water, consuming about 250 – 300m3 of 

water and generating about 225 – 275m3 of wastewater per ton of paper produced. Environmental 

concern has been raised over the limited water resources and possible toxic effects in the effluents. 

The wastewater contains suspended solids, colloidal impurities, dissolved solids and show high COD 

and medium BOD. The wastewater discharged from paper mills is highly colored due to the 

compound of lignin. Besides, the wastewater from chemical pulping also contains chlorinated and 

organic compounds, nutrients and metals. The wastewater from textile industry contains high 

alkalinity, total solids, color and COD. 

There are many pulp and paper mills including large ones like An Binh paper mill (water consumption 

of 1,839m3/day or 76.62t/h) as well as textile mills such as Kao Sha textile mill (360m3/day or 36t/h) 

in the Di An District of Binh Duong province. Currently the water used in those mills is not treated for 

re-use. Even some of the mills do not have wastewater treatment plant and wastewater is discharged 

to rivers directly. The technical needs lie in examination of the ways to optimize water consumption in 

the production process by re-using water and minimizing discharge of toxic components of 

wastewater.  

2. Potential Socio-Economic Impact 

- Size of paper and textile industries in BD? How many factories are there in BD? 

- Many of the factories in Vietnam use second-hand machines brought from abroad. 15-25% 

reduction of wastewater could be achieved if those machines were new. However, 10% reduction 

can be targeted by optimizing the water consumption while continuing to use the existing 

machines. Cost effective measures can be identified for companies to meet the standards 

required by the government. 

- With the alteration in pipinig, there will be a saving of 250 million VND per year for An Binh paper 

mill and 96 million VND for Kao Sha textile mill.  

- The technological application can result in freshwater saving of 5-40% and wastewater reduction 

of 20-50% in industrial factories. 

- Database of pollution will be developed, which will help identification of necessary measures to 

be taken by similar industrial factories in the province in order for environmental protection. 
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B2-12 Wastewater treatment for textile and garment industries by membrane bioreactor 

coupling with advanced oxidation processes 

Field Environment Engineering 

Province Binh Duong 

 

1. Existing Problems / Technical Challenges 

70% of textile and dyeing companies in Vietnam are located in the southern part of the country, 

particularly in Binh Duong province. Under the present situation, wastewater from those companies 

has not been treated appropriately due to lack of understanding in the nature and chemical 

components of the wastewater generated from dyeing and textile industries. Even though penalties 

are given to those companies not following the government regulations, they are unable to achieve 

the discharge standards with the existing treatment methods. Thus, they continue to discharge the 

polluted wastewater into water body due to lack of technical and financial feasibility. 

The treatment technology commonly applied is the combination of physico-chemical and 

conventional biological processes. As the wastewater from textile and dyeing industries contains 

non-degradable compounds, the application of single biological treatment process is not appropriate. 

However, it is not suitable for the wastewater from this type of industry, and the effluent still does 

not meet the required standards for discharge and water reuse purposes. Furthermore, such 

treatment method is costly and requires large space. Therefore, technological solution is highly 

needed in establishing appropriate method of wastewater treatment for textile and dyeing industry 

in line with the Vietnamese technical regulation (QCVN 13:2008/BTNMT). It is proposed to apply 

membrane bioreactor (MBR) coupling with advanced oxidation process (AOP) to improve the 

treatment capacity.  

2. Potential Socio-Economic Impact 

- Textile industry is often called “heavily polluted industry” and recent trend has seen the 

relocation of factories from neighboring countries such as Korea and Taiwan to Vietnam. It is 

foreseen that there will be an increasing inflow of new textile factories to Vietnam particularly 

Binh Duong province and the Southern Vietnam. 

- The new treatment technology will contribute to reducing the pollution load on the streams as 

well as to coping with scarcity of water resources. It supports the sustainable water resource 

management plan of Binh Duong Province and Ho Chi Minh City. 

- Introduction of this new treatment technology to planned factories requires less area 

and acceptable treatment cost compared to conventional treatment technology 
- Currently the cost of membrane is still high. However, in the future it will be very attractive due 

to the membrane cost is reducing day by day. The reuse of treated water will save production 

cost and keep environment green. 
- This advanced treatment technology contributes to the objective of sustainable water 

management of the Binh Duong province and other city as well.  


