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Summary 

According to the Terms of Reference and the contract No. 2005/122, US/VIE/04/064 the 
main activities of the support program for the VNCPC from October 2005 to September 
2006 (12 months) were, the following: 

~ A detailed curriculum for the CP-training in the food and beverage industry was 
developed and the course conducted from 24 October until 5 November 2005 in 
Switzerland, The course was elaborated in close cooperation with industrial partners 
and technology suppliers in Europe. 

~ FHNW developed a cumculum for a plating course. ' This course was carried out from 
28 November to 2 December 2005 at the VNCPC in Hanoi for technical staff of metal 

finishing companies. The final evaluation of the training was rated goad-excellent. 

~ FHNW elaborated a technical research report for the VNCPC with information on 
cocoa bean drying and drying technologies in August 2006. The document facilitates 
the transfer of technology to the Vietnamese client company. 

~ FHNW up-dated its electronic CP-library and handed over one electronic copy to the 
VNCPC as well as to the CPC in Cambodia and Laos. This library contains approx. 
4'000 CP-related 'documents. 

~ Dming the contract period FHNW organized training and coaching for two students 
. from the Hanoi University of Technology at the Swiss academic Institution University 
of Applied Science Northwestern Switzerland (FHNW, former FHBB). They 
elaborated a Master of Science thesis as partial fulfillment of the requirements for the 
degree in Environmental Technology from February to August 2006. In addition one 
PhD student has been supported. 

~ A course on basic laboratory skills was developed and conducted on-site at INEST 
laboratory in Hanoi from 17 to 21 April 2006, The goal of the training for laboratory 
staff was to teach them basic laboratory skills and to prepare them for the upcoming 
laboratory certification according to ISO 17'025. 

~ FHNW carried out a technology gap assessment at the metal finishing company Xuan 
Hoa in Vinh Phuc on behalf of the VNCPC in December 2005, The assessment 
resulted in a re-engineering report, a draft proposal for a new plating plant and the 
optimization of the existing phosphating and powder coating plant. These documents 
were elaborated from February 2006 until August 2006. 

~ FHNW organized a study tour for two representatives from INEST/HUT on quality 
assurance in laboratories and ISO 17'025 in Switzerland froin 7 to 11 November 
2005. 

The present report is a summary of the activities realized under the contract and 
encompasses all annual activities as no interim report was elaborated, For particulars on 
the subjects please refer to the respective mission reports. 

J. &alder, Institute for Kcopreneurship 21. 09. 2006 
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Student exchange program 

FHNW invited again two Vietnamese students during the contract period who were 

nominated by the Hanoi University, of Technology in Vietnam for conducting their 

Master theses in Switzerland, Altogether FHNW hosted eight students. during the last 

four years who elaborated their Master theses in environmental technology during six 

months each. The theses were practically oriented final modules of a Master, study in 

environmental technology and were reviewed by the Vietnamese partner University. 

The two students in the period 2006 have successfully finalized their studies and reached 

the goals within the time allocated. The students defined first the scope of the theses and 

elaborated an exact time schedule afterwards. During planning and execution of the 

works the students were closely supported by the FHNW research associates Mr. Jurg 

Walder, Ms. Antje Langbein and Mr. Christof Jeiziner. In addition external experts were 

contacted for specific support e. g. Mr. Mirza of the membrane supplier SOMICON I. td. 

Furthermore FHNW organised accommodation and provided all administrative services 

like visa, insurance, English language courses etc. 

A considerable amount of time was spent on scholarship search as the coritract No. 

2005/122, US/VIE/04/064 with UMDO only covered FHNW's expenses and only part of 
' 

the students' living costs. FHNW could get grants from the Swiss organization 
. Swisscontact/SDC twice for the students' support. However, the application at and 

accounting for this organization were again timewonsuming activities. 

The Master theses finalized in 2006 are the following 

, ~ Treatment of textile dyeing baths with membrane technology for reuse of water and 

chemicals (Ms. Vu Minh Trang), 

~ Recycling of electronic scrap; recovery of valuable metals from printed circuit 

boards (Ms. Ngo Thi Ngoc Thuy). 

It is expected that the students will transfer the knowledge to the VNCPC and the Hanoi 

University of Technology where projects are carried out in textile wet processing and 

electronic scrap treattnent. It is furthermore foreseen to foster the technology transfer 

especially in textile processing via the VNCPC. The Master thesis helped to find the 

limits of a respective technology development and transfer. 

In addition FHNW organized the stay of one PhD-student at its premises. Mr, Vu Duc 

Toan is elaborating one part of his laboratory work on PCB-analysis at FHNW to achieve 

his PhD-degree at Hanoi University of Technology. FHNW organised accommodation 

and provided all administrative services like visa, insurance etc. In addition a scholarship 

was organized for the period of stay in Switzerland. 

The study that is being done on PCB-analysis is regarded as foundation for the building ' 

of an instrumental analysis laboratory for the measurement of PCB at the University. If 
these services can be offered by the VNCPC to companies the all over attractiveness and 

credibility of the centre will be strengthened for longer periods. 

J. %alder, Itistitirte for Ecopreneursbip 21. 09. 2006 
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The 'cooperation with VNCPC and the Hanoi University of Technology (HUT) and the 
support of the students was a success and contributed to the technical. strengths of the 
center, For the students' certificates. please refer to Annex 6. 

Training 

CP training in food and beverage production, Switzerland 

Based on detailed curriculum description FHNW realized one industry specific CP 
training in Switzerland with two weeks duration for-technical NCPC staff from 24 
October until 5 November 2005, The subject was selected by the VNCPC and the other 
participants invited from various different NCPC. Eventually food and bever'age 

processing were chosen. FKAV intended to offer the training based on the real demand 
at the, VNCPC and was in close contact with the Vietnamese responsible during 
curriculum elaboration. The overall feedback of the participants was very good. 

In specific the content of the training encompassed following subjects: 

~ Snack Food production 

~ LCA in food production 
- ~ Brewing processes 

~ Meat processing 

~ Personal safety and health 

~ Energy efficiency and process control 

~ Food analysis 

~ Biological waste management 

~ Food packaging 

~ Dairy processes 

These practically oriented courses seem to be a reail need not only at the VNCPC but also 
at other cleaner production centres worldwide. At the beginning of the curriculum 
elaboration it was doubted that the practical training part would be appreciated by the 
participants. However, it was experienced that just this part with excursions consolidates 
the theoretical know-how. In the present course 5 company visits were organized. FHNW 
was informed that many courses offered on CP-methodology and CP-related topics are 
too academic or only informative and do not directly guide implementation, As the 
present training was partly carried out by sector expert and technology suppliers the 
participants may directly contact key players in the area and were informed about 
international representatives. 

The training was rather expensive even though the number of participants was increased 
to 14 and some lecturers waived their fees. FHNW adjusted the accommodation 
(apartment instead of hotel) in order to lower the burden of cost for all participants and 
their NCPC, However, it was still not possible to conduct the trainings without any 

J, Walder, Institute for Ecoprenettrship 21. 09. 2006 
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financial support from additional subsidies. This fact has to be taken into consideration 

for the organization of future trainings. 

For the yern 2007 FHNW will define a new course based on the requirements of the 

VNCPC and other CP-centres. It is intended to maintain the two week duration as this 

allows the combination of theory and practical exercises/excursion, First evaluations at 

CPC showed the need of technical training in industrial water management, 

It is to say that the cumculum of this food and beverage course was also sent to VNCPC 

and discussed. It might be used in adjusted form for the training of company staff in 

Vietnam. This issue will further be described in the next mission to Vietnam. 

A list of p'articipants as well as the training evaluation is attached to this report in Annex 

1 and 2. 

3. 2 CP-training for technical staff of Vietnamese electroplating 
companies 

FHNW elaborated a cumculum for a CP-training especially for technical staff of 
electroplating companies in Vietnam. The training was organized by VNCPC and FHNW 

and conducted by the VNCPC, Hanoi University of Technology, Kistler engineering and 

FHNW itself. The target group of this training lacks of basic technical know-how and 
' best practices and is mainly responsible for the considerable environmental impact of the 

plating sector. Apprenticeships or advanced technical training hardly exist in Vietnam. 

, Therefore such courses have a real potential in industry and may be offered to companies 
in the future for full cost, With this training effort again the credibility of the VNCPC in 

the area of metal finishing could be increased. It is foreseen that the VNCPC will offer 

this course independently in the f'uture. 

The specific topics of the training were as follows: 

~ Workpiece preparation: ~ending, polishing and buffing 

~ Degreasing, cleaning 

~ Pickling 

~ Cu-plating 

~ ¹rplating 
~ Zn-plating 

~ Decorative/hard Cr-plating 

~ Passivation, chromating, phosphating 

~ Energy efficiency 

Rinse 

~ Water conditioning / water treatment 

~ Removal of inetal deposits 

~ Analytical measurement / quality control 

~ Occupational health / operational safety 

~ Cleaner Production self-assessment 

J. Walder, Institute for Ecopreneurship 21, 09. 2006 
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FHNW financed two missions (10 days) to Vietnam and the preparation of two lectures 
of the Swiss plating expert Mr. Robert Kistler (Kistler engineering) and FHNW (Mr. 
Jiirg Walder), These missions were combined with the re-engineering activities at Xuan 
Hoa company. 

'During the course various comments and questions from the participants were included 
and answered. The contributions especially &om Kistler engineering were practically 
oriented, interactive and bas'ed on experience. Some of the participants spontaneously 
mentioned they will optimize their processes right after the cotuse. 

The lecturers prepared several questions for a final participant test. The result of this test 
is attached to this report in Annex 3. 

Due to the positive results and to assist the VNCPC in formulating its own plating course 
the same training session is foreseen in 2006 at the new VNCPC-bran'ch in HoChiMinh 
City. 

3. 3 Optimization of the environmental laboratory measurement 
capacity through lab training 

During a first mission of FHNW to Hanoi University of Technology in 2003 an audit of 
the environmental laboratory (INEST) was undertaken by Mr. Jiirg Walder. The 
laboratory plays an important role as supporting organization of the VNCPC. The lab 
services are frequently used by the centre and shall therefore be reliable. The audit 
showed several inadequacies at the lab infrastructure, best practices and instrument 
handling, It was therefore decided to carry out a first training for laboratory staff on 
laboratory basics/best practices. Moreover the environmental laboratory will be certified 
according to the international standard ISO 17'025 and for that the lab has to rely on 
proper working procedures. 

INEST runs an analytical laboratory'with modern equipment for a wide range of 
environmental analysis, which is not yet used optimally for different reasons. Partly the 
instruments have not completely been installed. The results of the analyses are in some 
cases not reliable since there are differences in the determination of one parameter using 
different methods. The INEST laboratory offers analytical measurements in a wide range 
of environmental analytics, including soil, water and air analysis, The laboratory staff is 
also equipped for certain on-site measurements in the industry by using portable testing 
kits and sampling. 

Within a relative short time it is planned to establish an own quality assurance system, 
and to realise the certification according to ISO 17025 to strengthen the position of the 
laboratory as a competent partner in the field of environmental analysis in Vietnam. 

The target of the present mission was the improvement of basic working skills of the lab 
personnel. Ms. Antje Langbein, laboratory responsible at FHNW conducted a one-week 
training from 17 to 21 April 2006 on following topics: 

Materials used in the laboratory/resistance 

~ Laboratory equipment 

J, Walder, Institute for Ecopreneurship 2 L09. 2006 
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~ Chemicals in the laboratory 

Waste and waste disposal 

~ Good laboratory practices 

~ Safety at work 

~ Quality assurance 

This basic training shall be continued in the future with specific courses on analytical 

instruments. It was experienced that the different lab technicians have not received 

proper training on e. g. AAS, GC-MS, HPLC etc. and work mainly according to the 

equipment ha'ndbook only, However, the participants of the basic course appreciated very 

much the contribution and new information. 

In order to achieve the 1SO 17'025 certification it is important not only to describe the 

relevant processes of the laboratory but also in parallel establish a proper training scheme 

for the staff. The basic lab traimng could be the first module of such a training scheme 

and could be offered in the future by a competent lab responsible of INEST/HUT. 

For further information on the mission and its content please refer to the mission report 

in Enclosure 1 of Ms. Antje Langbein. 
' 

3. 4 Study tour on Quality Assurance in Switzerland 

FHNW organized a study tour in Switzerland from 7-11 November 2005 for the head of 
the laboratory for environmental engineering and. deputy director of INEST, Mr. Huynh 

Trung Hai as well as for the quality management responsible Mr. Ha Vinh Hung of the 

laboratory. The study tour was prepared to show the two participants ISO 17025 certified 

laboratories in Switzerland and the procedure to adopt this standard. The environmental 

laboratory at INEST would like to be. 'certified according'to this standard soon. The 

services offered by this lab are important for the VNCPC in the futiue. FHNW 

elaborated the tour programme and organized the company visits as well as the' 

presentations. Latter were also financed by FHNW although the study tour was not 

budgeted in the present contract. FHNW also organised accommodation and provided all 

administrative services like visa, insurance etc, for the two persons. 

For the study tour program and the reports of the two participants please refer to Annex 

4, 

Technical support and information 

4. 1 Re-engineering of industrial processes 

From 5 to 9 December 2005 an international expert team together with the Vietnamese 

Cleaner Production Centre (VNCPC) conducted a technology gap assessment at Xuan 

J. Walder, Institute for Ecopreneurship 21. 09. 2006 



h g jQ UniversityofApptiedSciences 
Northwestern Switzerland Final report 2006 

Hoa company, factory No. 2 in Vinh Phuc, Vietnam. The mission was organized by 
FHNW and attended by Mr. Jiirg Walder and the Swiss plating expert Mr. Robert Kistler 
(Kistler engineering). 

Xuan Hoa company is a growing metal mechanic enterprise located close to Hanoi, 
Vietnam. It is one of the Vietnamese factories that supplies intermediates or final ' 

products for the international furniture corporation IKEA. The financial situation allows 
Xuan Hoa to invest in certain production plants at present. A first investment was 
announced for a powder coating line in the ym' 2006, Xuan Hoa Company is running 
two factories at the moment and intends to concentrate the activities at one place (e, g. 
powder coating lines), Further investments for plating lines are expected for the year 
2007. 

During the technology gap assessment all relevant data were measured or estimated at 
the plant-site. The team concentrated on following areas: one plating line, phoshating and 
powder coating lines and water preparation, All single sequences were checked and the 
process parameters taken up; 

The analysis of the existing Ni-Cr-plating plant No. 3 and the product quality showed 
some significant deviations from European standards. The existing situation concerning 
running costs, product quality, environmental impact and working conditions is 
inefficient and not satisfying. 

First analysis and calculations of annual savings in water and chemicals. by using 
adequate new process- and rinse technologies show' big advantages. The total of the 
annual savings were initially calculated with US$409'000, 

The replacement of the existing inadequate Nickel-Chromium-Plating plant No. 3 with a 
state-of-the-art plating system and rinse. technique is recommended by the international 
experts, First estimations based on experience resulted in approx. 1 Mio USD 
investment, A first draft proposal of' technology suppliers in Germany however, showed 
cost of 1. 5 Mio USD (without secondary equipment) and 1. 9 Mio USD for a turnkey 
plant, Considering the enormous advantages, the simple pay back time of 5 years is 
reasonable. The expected lifetime of standard European plating plants is at least double 
than the lifetime of the installed Taiwanese plant. 

FHNW elaborated together with Kistler engineering an interim report on the technology 

gap assessment with all ineasured process steps, conclusions and recommendations. In 
'addition to this interim report a report on the powder coating and phosphating lines was 
handed in later. As the interim report only stated rough investment costs a draA proposal 
'for a new plating plant was elaborated based on supplier information. All three 
documents were handed over to the VNCPC. FMhermore a specific follow-up scheme 
for the technology transfer project was included, AAer receipt of Xuan Hoa's 
commitment that is expected in the second half of the year 2006 the VNCFC and the 
international expert team will organize and enable the transfer of the plating plant to 
Vietnam, 

Green credit lines offered by the Swiss State Secretariat for Economic Affairs (SECO) 
could further enable Xuan Hoa's investment at favourable conditions. FHNW will assist 
in financial engineering upon request. 

J. Waldcr, Institute for Ecopreneurship 21. 09. 2006 
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The assistance in the re-engineering and technology transfer project is an important 

element in a broader realization of preventive measures. The idea is to focus primari]y on 

supply chain companies of international corporations and to disseminate the findings. 

This approach might influence other suppliers when backed by the international 

corporation and multiply the effort done by the cleaner production experts. 

For further detailed information on the re-engineering interim report, the 

supplementation on phosphating and powder coating as well as the draA proposal for a 

plating plant please refer to Enclosure 2, 

Information on environmentally sound technology 

FHNW was asked by the VNCPC about assistance in technology selection. The VNCPC 

is conducting a Cleaner, Production Assessment at a cocoa processing coinpany. As 

drying of cocoa beans is done inefficiently at present a new drying technology shall be 

evaluated and a possible technology transfer prepared. . 

FHNW therefore elaborated a technical research report for the VNCPC with information 

on cocoa bean drying and drying technologies in August 2006. Based on this document 

stating specifications and cost the VNCPC/company can select a specific dryer. For 

further information on the document please refer to Annex 5. FHNW will assist the 

technology transfer process upon request. 

In addition FHNW up-dated its electronic CP-library and handed over one electronic 

copy to the VNCPC as well as to the CPC in Cambodia and Laos. This library contains 

approx. 4'000 CP-related documents and helps the centers to prepare technical 

assessments in various industry sectors. 

J. Walder, Institute for Ecopreneurship 21. 09. 2006 
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Lessons Iearnt 

The present staff of the VNCPC is familiar with the overall cleaner production 
methodology and has proved its success by using it in various industries, FHNW would 
like to further contribute to these skills by offering tailor made CP trainings. However, as 
these trainings are rather expensive a regional or even global approach shall be made. As 
shown for instance with regional trainings offered for the NCPC in Central America the 
cost can significantly be reduced. Classic CP-services are still important for the VNCPC 
although it might change its role to facilitating other'environmental projects, CP- 
assessments still contribute necessary income for the centre. Thus, the centre needs 
competent staff that is trained on relevant technical aspects, 

Industries are part of a network and help the VNCPC to extend its role as centre of 
excellence for e'nvironmental services. One limiting factor for the technical work of the 
centre is the lack of engineering know-how. For the promotion of technology-transfer, 
technology gap-assessments are a pre-requisite and proper engineering support a real 
asset. That is why FHNW will focus more on this service in 2007 and try to cooperate 
with professional engineering companies in Europe. 

' 

It is very important to have at least 
one detnonstration project on technology transfer to show the benefits of the 
methodology to international clients, The idea of clean technology iinplementation could 
then be disseminated inore wide1y, and the overall effect wi11 increase. In that context it is 
essential to keep track of all follow-up activities and milestones arranged with industries 

as companies have strict investment plans. A certain technology proposal for instance 
must be elaborated on time, Furthermore the establishment of the Swiss green credit lines 
for investment facilitation is important. 

The student exchange program proved to be successful during the last years. Some of the 
) 

Master students were selected for PhD'courses right after their stay at FHNW. Also the 
chosen subjects for the theses could further be developed at the VNCPC as e, g. plating 
technology. Nevertheless, it is very important to select students with sufficient 
knowledge of the English language in the future. It was experienced that proper 
assistance' can only be provided when a minimum level of communication is possible. 
FHNW is thinking of an entry test like the TOEFL (test of English as a foreign language) 
for students entering the exchange program, 

FHNW could contribute 'again to a successful programme in the framework of 
development cooperation. For this experience and UNIDO's support during the past 
months all involved staff of FHNW would like to express again their gratitude, FHNW is 
looking forward to cooperating further with the VNCPC. , 

J. Walder, Institute for Ecopreneurship 21. 09. 2006 
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Enclosures 

~ Enclosure 1: Laboratory support for VNCPC and Hanoi University of Technology 

(Ms, Antje Langbein) 

~ Enclosure 2: Re-engineering at Xuan Hoa company (Mr, Robert Kistler, Mr. Jiirg 

WaMer). 

J. Walder, Institute for Ecopreneurship 21. 09. 2006 
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Annex 0 List of participants food and beverage 
training, Switzerland 
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P Course on Food+Beverage production, FHNW Switzerland 
srtIcipant list 

ne Country Institution Address E-Ilail Tel / Fax 

n Sen Hean 

:hanmakravuth 

i de la Rocha 

Monro 

Mariano IVluhoz 

des 

in Haddad 

ia Abdallah 

fra Makri 

Mr. Cambodia 

Mr, Cambodia 

Mr. Costa Rica 

Mr. El Salvador 

Mr. Guatemala 

Ms Jordan 

Ms Jordan 

Ms Jordan 

Cleaner Production Centre 
Cambodia 
Cleaner Production Centre 
Cambodia 

Centra Nacional de 
Produccion mas Limpia 
Costa Rica 

Centro Nacional de 
Produccion mas limpia EI 
Salvador 

Centra Nacional de 
Produccion mas Limpia 
Guatemala 

Royal Scientific Society, 
Environmental Research 
Center 

Royal Scientific Society, 
Environmental Research 
Center 

Royal Scientific Society, 
Environmental Research 
Center 

45, St. 41 Preah Norodom Blvd 
Phnom Penh. Cambodia 
45, St. 41 Preah Norodom Blvd 
Phnom Penh, Cambodia 
Camara de Industrias de C. R. , 300 metros 
sur de la fuente de la Hispanidad, San 
Pedro de montes de Oca, San Jose, Costa 
Rica 

Centro Nacional de Produccion mas Limpia 
El Salvador 
CAMAGRO/CNPML 
Calle l. irio No. 19 
Colonia Maquilishuat, San Salvador 
El Salvador 

Camara de Industria de Guatemala, Rute 6, 
9-21, Zona 4, Piso 12 Guatemala. Ci 

Ahamad Al Tarawneh St. , P. O. Box 1438, 
Jubeiha 11941, Amman, Jordan 

Ahamad Al Tarawneh St. , P. O. Box 1438, 
Jubeiha 11941, Amman, Jordan 

Ahamad Al Tarawneh St. , P. O. Box 1438, 
Jubeiha 11941, Amman, Jordan 

makaravuth online. corn, kh 

ma kgravuth online. 

corn. 

kh 

eroch icr. corn 

Imonr . cn ml ma ro. corn 

Imunoz@cg pl, org. gt, 
I lo . t 

chan rss. ov. 'o 

rawia rss. ov. o 

sandramakri hotrnail. corn 

Tel +506 202-5608 

Tel +503 2264-4622/ 
23 / 24 
extensiones 113-115 
122-124 
Fax: 2263-9448 
Tel +502 2 334 4848 
or 2 331 9191, Fax 
+502 2 334 1090 

Tel +962 6 5344 701, 
Fax +962 6 5344 806 

Tel +962 6 5344 701, 
Fax +962 6 5344 806 

Tel +962 6 5344 701, 
Fax+962 6 5344 806 

ack Chundara 

i Maria Inamine 

Mr. Laos 

Mrs. Peru 

Cleaner Production Centre 
Laos 

Centro Nacional de 
Produccion mas lim ia Peru 

Ministry of Industry and Handicrafts 
Nongbon Rd 
Vientiane, Lao PDR 

Centra Nacional de Produccion mas limpia 
Peru 
Av. Canaval y Moreyra 425, Of. 92 
Corpac, San Isidro 
Lima, Peru 

laoc c ett tao. corn 

nna mine cet. or e 

Tel +856 21 451 002 
Fax +856 21 451 003 
Mobile +856 20 56 15 
850 

Tel +51 1 4224131 
Fax +511 4223975 

ianthie 

asin he Ms Sri Lanka NCPC Sri Lanka 
53 Vauxhall Lane, Level 4, 02000 Colombo 
2, Sri Lanka snc mail. ewisl. net 

Tel ++94 11 2389137 
Fax +94 11 2389139 

snd Colli non 

LeN u en 

Mr. Vietnam 

Mrs. Vietnam 

Vietnam C'ieaner Production 
Centre NCPC 

Vietnam Cleaner Production 
Centre NCPC 

Hanoi University of Technology, Institute for 
Env. Science and Technology, 4th floor, 
C10 Bldg. , DHBKHN, Dai Co Viet Road, 
Hanoi, Vietnam 

Hanoi University of Technology, Institute for 
Env. Science and Technology, 4th floor, 
C10 Bldg. , DHBKHN, Dai Co Viet Road, 
Hanoi, Vietnam 

bertrand. colli non vnc c. or 

han . nl vnc . or 

Tel +844-868 16 86 
Fax +84-4-868 16 18 

Tel +84-4-868 16 86 
Fax +84-4-868 16 18 

Manh Dinh Mr. Vietnam 
Vietnam Cleaner Production 
Centre NC PC 

Hanoi University of Technology, Institute for 
Env. Science and Technology, 4th floor, 
C10 Bldg, DHBKHN, Dai Co Viet Road, 
Hanoi, Vietnam than . dm vnc . o 

Tel +844-868 16 86 
Fax +84-4-868 16 18 
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Study tour kQA in analytical labaratoriesm 
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Study tour "Quality Assurance in analytical laboratories" 

Time: from 7 to 11 November 2005 

Institution: Institute of Environmental Technology (IfU)-FHBB 

Content. ' 

Day 1: General 

Mr. Jihg Walder introduced IfU and time table of the study tour. Mrs. Antje Langbein 

introduced a handbook of IfU, its contents and the way to store data on computer. 

The system of quality management and Quality Assurance in an analytical laboratory 
was presented by Mr. Peter Schonenbqrger from SAQ Qualicon. 

Day 2: Waste disposal, health and safety in the laboratory 

Visiting the laboratory of Vocational School for Chemical and Pharntaceutical 
Industryi n Aprentas 

Mr. Remo Borer introduced an overview of Aprentas, organizing structure and fields of 
activities as well as development orientation of Aprentas. Mr. Remo Borer pointed out 

training plan, current number of students and where students of Aprentas can work afler 

graduation. Then, he. took the visitors go to visit the Aprentas laboratories. At that time, 

students were carrying out experiments of organic substance synthesizing. 

Ms. -F. Caviezer, an instructor, introduced laboratories, work and the existing equipment 

in the laboratory to the visitors. He also showed the principles for classifying, collecting 
and temporarily storing laboratorial waste such as used paper, broken . glass, organic 
solvent and waste water. 

Laboratorial wastes were classified at sources. Used waste, broken glass, organic 
solvents were collected and contained separately depending on their properties and then 

stored temporarily at the store. These wastes had been taken away regularly, by 
. functional companies. 

Fire prevention and control systems: fire alarms were positioned at every inflammable 

and explosive place such as the area of containing waste solvent, chemical stores etc. . . 
. reinote Gre control system was equipped in chemical store area, Along the corridor of 

each floor, fire extinguisher and hre control instruments were available. 

In order to ensure the safety of laboratory, staF and people working in the laboratory 

had to wear white blouses, gauze masks, and glasses. Gas cylinders were put on firm 

holders to avoid them falling out, causing danger. . 

Visiting the chemical faculty of FH88: 

Research and education activities of the chemical faculty were decribed by Prof. Dr. 
Hans-Rudolf Schmutz. AAer a short discussion, the visitors were took to visit 

laboratories of the faculty. In there, equipment came with directions for use beside. 



When they were used, staff must take riotes in diaries. Scales are equipment easy to be 

affected by vibration so all scales of this faculty were put on thick and heavy stone table, 
I 

with anti-vibration system. 

Gas cyhnders were kept safely by holders and put separately. Has was led through 

pipeline to working area. 

All doors of lab were attached to warning boards with contents: "no eating in lab", 

"wearing gauze mask in lab", "danger", etc, . 

All the laboratories of the faculty were not big but tidy and well arranged. 

Day 3: ISO 17025 

Basic principles of ISO 17205 were provided by Mr. Heinz Peter. The processing of 
setting up Quality system of an analytical laboratory and the method to set up materials 

of Quality system was discussed, 

Contents of discussion included: quality policy, technical management and quality 

management, standard of operation procedures (SOPs), equipment maintenance and 

management, training staff and job description, management review especially audit 

Day 4: Visit of a certified commercial analytical laboratory 

Mr. Felix Schuppisser welcomed the crew to visit Bachema AG analytical hb. He 

introduced size, 'capacity and. development orientation of the laboratory. After that, he 

took people to visit sample preparation area, sample store and analytic lab. 

Samples oF stone, ore were ground to fine size, bottled and stored in cabinet. Analytic 

lab was divided into 3 sections: basic analysis, instrument and microorganism analysis. 

Scales in these labs were checked everyday following the standard objects of laboratory. 

Day 5-Environmental analysis in Switzerland 

Visiting Kanton environmental analytic laboratory: 

The manager presented about the quality handbook of the laboratory, procedures of 
ana1ysis from receiving samples to analytical results: procedures of equipment contro1, 

chemical management, sample delivering and receiving, analyzing samples, approving 

measuring methods, measuring result security. . . 

Then, he took the crew to visit the lab 

In the lab, gas cylinders were gathered according to using purposes with pipeline 

. connected to equipment. Each room had direction board for fire incident, there were 

high pressure taps attached with basins. 

Everyday, temperature of fridges for storing samples were checked on. 



Experience lesson 

The activities of a laboratory could cause a number of hazardous wastes that must be 
- classified, collected, stored and treated under the right technique to minimize their 

severe effects on staff's health and the environment, 

In addition, staff working in a laboratory oAen got in touch with harmful chemicals, so 

they must be fully equipped with personal safety utensils. 

There were high risks of fire and explosion in laboratory, so it is necessary to pay 
attention to fire prevention and control to minimize the risk of fire and explosion. 

Scales are equipment easy to be affected by vibration so all scales of this faculty were 

put on thick and heavy stone table with anti-vibration system. 

It w'as necessary. to have notebooks to take notes status of equipment in order to find out 

erroneous and repair timely. Staffs working in lab had to be educated and trained 

regularly as well as upgrade their certificates. 

We would like to thank Mr. Jurg Walder and Ms. Antje Langbein who organised the 

study tour and Institute of Environmental Technology (IfU} — FHBB as well as UNIDO 

for what they did for a success of the tour. Experience lessons &om the tour about 

activities of environmental laboratories are valuable for us to develop our laboratories in 

Vietnam. 





Exchanging information and learning experience in laboratory management 

I: Institution: Vocational School for Chemical and Pharmaceutical Industry 

Aprentas, Muttenz 

2. Date: November 8, 2005 

3. Membership: 

- Mr. Jiirg Walder - Institute of Environmental Technology — FHBB 
- Ms. Antje Langbein - Institute of Environmental Technology — FHBB 
- Dr. Huynh Trung Hai - Institute for Environmental Science and Technology — HUT 
- MSc, Ha Vinh Hung - Institute for Environmental Science and Technology - HUT 

4. Picked up by: 

Mr. Remo Borer 

5. Contents of the visit 

Mr. Remo Borer introduced an overview of Aprentas, organizing structure and fields of 
activities as well as development orientation of Aprentas. Mr. Remo Borer pointed out 

training plan, current number of students and where students of Aprentas can work after 

graduation. Then, he took the visitors go to visit the Aprentas laboratories. At that time, 
students were carrying out experiments of organic substance synthesizing. 

Ms. F. Caviezer, an instructor, introduced laboratories, work and the existing equipment in the 

laboratory to the visitors. He also showed the principles for classifying, collecting and 

temporarily storing laboratorial waste such as used paper, broken glass, organic solvent and 

waste water. 

Laboratorial wastes were classified at sources. Used waste, broken glass, organic solvents 
1 

were collected and contained separately depending on their properties and then stored 

temporarily at the store. These wastes had been taken away regularly by functional 

companies. 

Fire prevention and control systems: fire alarms were positioned at every inflammable and 

explosive -place such as the area of containing waste solvent, chemical stores etc. . . remote 
fire control system was equipped in chemical store area. Along the corridor of each floor, fire 

extinguisher and fire control instruments were available. 

In order to ensure the safety of laboratory, staff and people working in the laboratory had to 
wear white blouses, gauze inasks, and glasses. Gas cylinders were put on firm holders to 
avoid them falling out, causing danger. 

6. Experience lesson: 

The Aprentas la 'aboratories were. always clean and tidy. Mr. R. Borer and Ms. F. Caviezer 
were kindness, they provided us a lot of helpful information as well as lessons, some of them 

can be applied in our daily activities. 



The activities of a laboratoty could cause a number of hazardous wastes that must be 

classified, collected, stored and treated under the right technique to minimize their. severe 

effects on staffs health and the environment. 

In addition, staff working in a laboratory often got in touch with harinful chemicals, so they 

must be fully equipped with personal safety utensils. 

There were high risks of fire and explosion in laboratory, so it was necessary to pay attention 

to fire prevention and control to minimize the risk of fire and explosion. 
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2. 4. 1 Suppliers and types of cocoa bean dr)/ers 

Company 

ALYAN. ' BLANCH 
Development Co. Ltd, 

England 

Dryer Type a Capacities Fuel type/furnace 

Batch drier Automatic oil burner 

2. 5-15 ton batches. Mobile To avoid risk of burner 
batch driers: up to 5 ton emissions tainting the beans, a 
batches. heat exchanger is an available 

option for all static driers. 

Details 8 Costs 

Price sing'le bed drie~ 2, 5 tons 
capacity (with el. motor): 7'400 
EURO 

Price single bed drier 2. 5 tons 
capacity (with diesel engine): 
11'100 EURO 

Direction / Contact 

CHELWORTH, 
MALMESBURY- 
WILTSKIRE, SN16 
9SG, ENGLAND 

T:+ 44 (0) 1666 
577333 

Static twin bed drier, 2 beds 
working with a single 
fan/furnace: ideal for high 
moisture crops and allows 
uninterrupted drying 

Rotary drier 

0. 8-3. 7 ton/hr capacity at 
90'C 

A full temperature control is 
possible with two automatic 
pressure-jet burners (can be 
fuelled by diesei, gas, heavy oil 
or multi-fuel options). The dryer 
can' be linked to fired furnaces, 
heat exchangers or 
incorporating high or low grade 
heat from CHP systems. 

Price twin bed drier 5. 0 tons 
capacity (with el. motor): 11'400 
EURO 

Price twin bed drier 5. 0 tons 
capacity (with diesel engine): 
15'600 EURO 

Price heat exchanger. - 7'800 
EURO 

The fuel consumption is 
improved by up to 15 % because 
of air recirculation. And with 

multiple fans drying, efficiencies 
can be even more optimised. 

F:+ 44 (0) 1666 
577339 

E: 
infoOalvanblanch. co. 
uk W: 

Keith Eyles, E: 
keith. eylesOaivanbla 
nch. co. uk 

Neville Boulton, E: 
no ville. boulton@aiva 
nblanch. co. uk 

iesieeie e aapceneesup' 
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Company Dryer Type 8, Capacities ' F uel type/furnace Details 8 Costs Direction / Contact 

Conveyor drier 

Output 8 — 26 I/hr dry maize 
(4-15%) 

F~ "x *. ''k 

Diesel. gas, heavy ow, multi fuel 
options, Can be enked ta fired 
furnaces, 

' heat exchangers or 
CKP systems. 

The standard furnace is diesel 
oil . fired. The drying 
temperature may be obtained 
within a few minutes. 

This dryer could be adapted 
simply and rapidly from grass 
drying to grain drying. . almost all 
sizes of grain and granular 
materials may be dried, It can be 
constructed with local brick and 
galvanised steel sheets. 

Continuous flow drier 

Double flow drier capacity: 
12-100 ton/hr 

Mobile continuous driers: 
12-25 ton/hr 

See for details in Cap. 2. 3. 2. 4 
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Company Dryer. Type 8 Capacities Fuel type/furnace Details 8 Costs Dtrectlon I Contact 

ASTRA, India Batch tray drier Fuel efficient biomass burning The drying of cocoa beans was 
successfully tested (indiaagronet 
2006) 

Centre for Application 
of Science and 
Technology to Rural 
Areas, (ASTRA), 
Indian Institute of 
Science in Bangalore 
Direction not knowed 

CHfEF Industries U, K. Ltd, In-bfn dryer 
England 

Continuous flow dryer 

Waiting for reply 

Waiting for reply 

hlatural gas LPG and other 
alternatives for heating the 
dryer 

Waiting for repfy 

Waiting for reply 

When there are large quantities 
of grain ta be dried. Holding 

capacities of 17 -97 m . min. 4. 3 
tons/h drying capacity at 65'C. 

Output rollers for controlled 
discharge. Separate caoling zone 
with a ventilating axial fan, Close 
spaced lateral system for even 

drying and good heat economy: 
Smooth insides for simple 
maintenance and a good working 
environment, Hot- di alvanised 

Beckingham 
Business Park, 
hlaldon, Essex. CM9 
8LZ. ENGLAND 

T: 00 44 (0) 1621 
868944 F: 00 44 (0) 
1621 868955 

E: infoechief. co. uk 
W:~hoi. . k 

Geoff Freed 

E: geoffOchief, co. uk 

18 00 2008 31/ss 
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Company Dryer Type 8 Capacities Fuel type/furnace -Details 8 Costs 

sheet steei for long life. Easy- 
assemble construction. Level 
monitors and a moisture 
controlier that adjusts the 'dryer's 

outpgt to ensure constant final 

moisture confent. (Tom'um) 

Direction I Contact 

Electra, France Batch 

250 ' BASCULANT, 
2. 5x2x1 4m, 5 m 

Waiting for reply Electric Motor; 5 HP 47170 POUDENAS- 
FRANCE 

T: 0553657355 

F: 05 53 97 33 05 

E: elevageOefectra. fr 

W: www. electra. fr 

Industrias Fimar, Colombia 

FAO Fumfs industries SA, 

Verlical dryer for cocoa & Wood, Carbon, Gas, Diesel 
coffee with hvo chambers; 
dryer and pre-dryer 

Continuous, vertical, mixed- 

Recommended for yearly coffee 
productions ' exceeding 500 
arrobas 

Capacity 750 kg to 11'000 kg . 

Calle 23 No. 17-14. 
San Gil Santander, 
Colombia 

T: (57-7) 7242716 
F: (57-'I) 7242985 

W: 
www. industriasfimar. c 
gm, E: 
indfirnar@hotm ail. co 
m 

5, rue Jean-Marie 

Institute for S~ 18 002000 32/88 
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Company 1 Dryer Type & Capacities Fuel type/furnace 

Dimension MS 5: 6 x 1ISm, MS 70: 65, 000 m'/h 

MS 70: 12x 3m 

Details & Costs 

15000 kg/24 h. 

The beans are moved by feed- 
and-turn device 

Retention Time at rated capacity 
is 360 min 

Total Electr)cat. Power MS 5: 11 
kW, MS 70: 50 kW 

Costs MS 5: 40. 000. — 6, MS 70: 
150. 000, - g 

Directfon / Contact 

Yves-Merc Schade 
schade(N~sla de 

Table 1: Sirpflors of rnecnanfcaf rfrxus 

IrLuitvu ref Ecpprswsvrsn'p 18 Oo. zoca ' ssrur 

Q pg VkvurrryprApplndadexprz ll ~ korlhwaziww Swrrw rlwrd 

3 Aitematitfes in cocoa Efrying 

3. 1 Plastic sheeting 

The Italian chocolate company Icnkt insuduosd m a propxx in Uganda the vse of plastc 
sheedng for ars sun dr)tng of cocoa beans. The ptasdc sheeting, which is converlmg Ihe 
svn's uttrmtotet rays to intrared, is suspended on an alvminium same above the beans. In 

ibis method, the beans which are caked oui on mals under special polyethylene sheets are 
heated to 60-60 c. IOINs pnr)act avr sheedng cosa; ussoo. ooo. wtuchis sm expensive tor 

giowms but wdhin reach for exporting firms. (Ehporane 2006) 

3. 2 Roof integrated panels for Crop Drying System 

Commerotal dryma On the market haVe genempy been deeigned fOr uae With Oil. pmpene, 
wood or steam as Ihe hest source. Suming tuel produces higher lempsrabuzs Ihan 

necessmy and Ihe actual dryer elrrckmcy may be low since a zzl of Ihe heal Is not uslizad. 

some dryers may nrkid lo be modroed io enable their to operate with lower lcm persevere 
ak' besnr 60'c which is better skied for solar heating and which would also mmimize 

wasted heat and increase dryer elScency. Solar parnris can be added lo the roof or walls 

of buitiing, hovsing, erssdng dryem and the panels would either heat or preheat the air 

entering Ihe fan and dryer. A sorer dryer for cocoa beans will handle appmximatsly 6-6 
kg/dsy (inept average mohlure content of 60% and a fmal ms of 7'%) for each sqvam 
metW Of SOlar Cczeoter. (GPEKS 2006) 
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Fachhochschuie Nordwestschweiz VC Hochschuie fur. Life Sciences 

This is to certify that 

Mrs. Ngo Thi Ngoc Thuy 
born on June 6, 1981 

Master student at Hanoi University of Technology, Vietnam 

has accomplished the. Master thesis in the framework of the post graduate 
educational programme of FHNW- Switzerland on 

Recycling of electronic scrap: recovery of valuable 
metals from printed circuit boards 

From February 11 to August 10, 2006 

at the 

University of Applied Sciences Nolthwestern Switzerland (FKNW) 
Institute for Ecopreneurship 

Muttenz, Switzerland 

Qa 
Jurg Walder 

Tutor 

This course was supported by UNIDO and FKNW 

tjniversity of Applied Sciences Northwestern Switzerland (FKNWj ~ Institute for Ecopreneurship 

St. Jakobs-Strasse 84 ~ CH-4132 Muttenz ~ Switzeriand 

Phone +41 61 467 45 05 ~ Fax +41 61 467 42 90 ~ juerg. walder@fhnw. ch http;//www. fhnw. ch/lifesciences/iec 



Fachhochschufe Nordwestschweiz 0 ~~ Hochschule fiir Life Sciences 

This is to certify that 

Ilrs. Vu Minh Trang 
born on May 26, 1980 

Master student at Hanoi University of Technology; Vietnam 
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