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1 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 o

' 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 co-operation with industrial partners
and technology suppliers in Europe.

-« FHNW developed a curriculum 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 good-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.

e During 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
degrec in Environmental Technology from February to August 2006. In add1t1on 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 upcommg
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 fro;n February 2006 until August 2006.

« FHNW organized a study tour for two represeﬂt;itives from INEST/HUT on quality
assurance in laboratories and ISO 17°025 in Sw1tzer1and from 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 elaboratcd For particulars on
the subjects please refer to the respective mission reports.

i

J. Walder, Institute for Ecoprencurship ) : ' 21.09.2006
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2 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 succe\ssﬁllly 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. Jiirg
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 -Ltd.
Furthermore FHNW organised accommodation and provided all administrative services
like visa, insurarice, 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 UNIDO only covered FHNW’s expenses and only part of
" the students’ living costs. FHNW could get grants from the Swiss organization
- Sw:sscontact/SDC twice for the students’ support. However, the application at and

C accountmg for this organization were again- tlme-consunung act1v1t1es

- The Master theses finalized in 2006 are the following:

.o Treatment of textile dyeing baths with membrane technology for reuse . of water and
chemicals (Ms. Vu Minh Trang) S :

e Recycling of electronic scrap: recovery of valuable metals from pnnted c1rcu1t
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 ahd
electronic scrap treatment. It is furthermore foreseen to foster the technology transfer
especially in textile processing via the VNCPC. The Master thesis helped to find thc _
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 penod 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 cpmpaniés the all over attractiveness and
credibility of the centre will be strengthened for longer periods.

¥. Walder, Institute for Ecoproncurship ' 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. :

3 Training

3.1 CP training in food and beverage production, Switzerland

Based on detailed curriculum description FHNW Trealized one industry specific CP
training in Switzerland with two weeks duration for-technical NCPC staff from 24
Qctober until 5 November 2005. The subject was selected by the VNCPC and the other
participants invited from various different NCPC. Eventually food and beverage
processing were chosen. FHNW intended to offer the training based on the real demand -
at the VNCPC and .was in close contact with the Vietnamese responsible during
curri¢ulum elaboration. The overall feedback of the participants was very good.

In specific the content of the training encompassed following sub]ects:

'»  Snack Food production
e LCAinfood production
- Brewing processes
¢  Meat processing | - ' ' o
¢ Personal safety and health 7 |
¢ Energy efficiency and process control
e Food analyms
. Biological waste management
¢ Food packaging
¢ Dairy processes

These practically oriented courses seem to be a real 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 eipert and technology suppliers the
participants may directly contact key players in the area and were informed about
international representatlves

The training was rather expensive even though the number of part1c1pants 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 Ecopreneurship -. " 21.09.2006
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~ financial support from additional submdles This fact has to be taken into con31derat1on ’

for the orgamzatlon of future trainings.

For the year 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 curriculum 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 participants as well as the trammg evaluatlon is attached to this report in Annex

-1and2

CP-training for techmcal staff of Vletnamese electroplatmg
companles :

3

FHNW elaborated a-curriculum 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 considerablé 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 credlblhty 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 future.

The specific topics of the training were as follows:

¢ Workpiece preparation: grinding, polishing and buffing
¢ Degreasing, cleaning '

* Pickling -

¢ Cu-plating

* Ni-plating

‘s Zn-plating
. Decorative/hard Cr-plating

s Passivation, chromating, phosphating -
. 'En_ergy'efﬁciency
* _Rinse

P

e  Water conditioning / water treatment

.- - Removal of metal deposns

*  Analytical measurement / quality control '
. Occupatibnal health / operational safety
¢ Cleaner Production self-assessment

J. Walder, Institute for Eéopreneurship . ' 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.

Jirg Walder). These missions were combmed with the re-engmeenng activities at Xuan
Hoa company.

‘During the course various comments and questions from the participants were included

and answered. The contributions especially from Kistler engineering were practically
oriented, interactive and based on experience. Some of the participants spontaneously
mentioned they will optimize their processes right after the course.

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 sessxon is foreseen in 2006 at the new VNCPC-branch in HoChiMinh
City.

Optimization of the environmental Iaboratory measurement
' capac|ty through lab trammg

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
handiing. 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 1SO 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 analys'es are in some
cases not reliable since there are differences in the determination of one parameter using
different methods. The INEST laboratory cffers 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 1ndustry by using portable testmg

-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 - 21.09.2006
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. ® Chemicals in the Iabdratory

e Waste and waste disposal

-o  Good laboratory practices

e 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 handbook only. However, the participants of the basnc course apprecmted very

much the contribution and new information. * .

In order to achieve the ISO 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 training could be the first module of such a training scheme |
and could be offered in the futuré by a competent lab responsible of INEST/HUT

For furthér information on the mission and its content please refer to the mission report
in Enclosure 1 of Ms. Antje Langbein.

Study tour on Qu_ality 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 responsiblie Mr. Ha Vinh Hung of the

laboratory. The study tour was prepared to show the two participants ISO 17025 certified
laboratorics in Switzerland and the procedure to adopt this standard. The environmental
laboratory at INEST would like to be ‘certiﬁedaccofding‘to this standard soon. The
services offered by this lab aré important for the VNCPC in the future. 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 pr0v1ded all

admlmstratwe serv1ces like v1sa insurance etc. for the two persons

For the-study tour program and the reports of the two part1c1pants please refer to Annex
4. ‘

‘Technical support and information

- 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
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"Hoa company, factc;ry 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 engmeenng) .

Xuan Hoa company is a growing metal mechanic enterpnse located close to Hanm
Vietnam. It is one of the Vietnamese factories that supplies intermediates or final 9

* 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 year 2006. Xuan Hoa Company is rurning
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 cheécked and the
process parameters taken up: , : , .

The analysis of the ex1st1ng Ni-Cr-plating plant No. 3 and the product quality showed
some significant deviations from European standards. The existing situation conceming
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 l.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. ! Mio USD
mvestment. 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 tumkey
plant. Considering the enormous advantages, the simple pay back time of § years is-
reasonable. The expected lifetime of standard European plating piants is at least double
than the llfetlme of the installed Taiwanese plant. '

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

. gap assessment ‘with all measured process steps, conclusions and recommendations. In
‘addition to this intetim report a report on the powder coating and phosphating lines was
handed in later. As the interim report only stated rough investment costs a draft proposal
for a new plating plant was elaborated based on supplier information. All three
documents were handed over to the VNCPC. Furthermore a specific follow-up scheme
for the technology transfer project was included. After receipt of Xuan Hoa's
commitment that is expected in the second half of the year 2006 the VNCPC 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 w1ll assist
in financial engineering upon request.

J. Walder, 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 primarily 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 mul_tiply the effort done by the cleaner production experts.

For further detailed information on the re-engineering interim report, the
supplementation on phosphating and powder coatmg as well as the draft proposal for a
plating plant please refer to Enclosure 2.

Information on environmentaily 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 company. 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-llbraly and handed over one eiectromc

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

approx. 4’000 CP-related documents and helps the centers to prepare technical
assessments in various industry sectors. ' '

1. Walder, Institute for Ecopreneurship ' 21.09.2006
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Lessons learnt

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 trainéd on relevant technical aspects.

Industries are part of a network and help the VNCPC to extend its role as centre of
excellence for environmental 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 demonstration project on technology transfer to show the benefits of the
methodology to international clients. The idea of clean technology implementation could

" then be disseminated more widely.and the overall effect will 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
riust be elaborated on time. Furthermore the cstabhshment of the Swiss green credlt lines
for investment facilitation is important. ' '

The student exchangt;: 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 Enghsh 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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6 Enclosures

e 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
Walder). . ' '

J. Walder, Institute for Ecopreneurship 21.09.2006
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" Annex 1 List of participants food and beverage
training, Switzerland |

- J. Walder, Institute for Ecopreneurship ‘ 21.09.2006



P Course on Food+Beverage production, FHNW Smtzerland
artlmpant list

ne Country Institution Address E-Mail Tel / Fax

. |Cleaner Production Centre |45, St41 Preah Norodom Blvd.

Cambedia makaravuth@online.com.kh

n Seng Heang Mr. Cambodia Phnom Penh. Cambodia
Cleaner Production Centre (45, S1.41 Preah Norodom Bivd.
>hanmakravuth Mr.  |Cambodia Cambodia Phinom Penh, Cambodia makaravuth@online.com.kh
: Camara de Industrias de C R., 300 metros :
Centro Nacional de sur de la fuente de la Hispanidad, San
Produccion mas Limpia Pedro de montes de Oca San José, Costa
de fa Rocha Mr. [Costa Rica Costa Rica Rica erocha@cicr.com Tel +506 202-5608
Centro Nacional de Production mas Limpia
El Salvador Tel +503 2264-4622 /
CAMAGRO/CNPML 23124
Centro Naciona! de Calle Lirio No. 19 extensiones 113-115
Produccion mas limpia EI  [Colonia Maquilishuat, San Salvador 122.124
Monroy Mr.__ |El Salvador Salvador El Sajvador Imonroy.cnpmi@camagro.com Fax: 2263-9448
' Centro Nacional de Tel +502 2 334 4848
Mariano Mufoz Produccion mas Limpia Camara de Industria de Guatemala, Ruta 6, | iImunoz@cgpl.org.gt, or 2 331 9191, Fax
des Mr.  |Guatemala Guatemala 9-21, Zona 4, Piso 12, Guatemala.City cgpl@cgpl.org.gt +502 2 334 1090
: Royal Scientific Society, ’ ‘
. Enivironmental Research Ahamad Al Tarawneh St., £.0.Box 1438, Tel +962 6 5344 701,
n Haddad Ms  |Jordan Center Jubeiha 11841, Amman, Jordan jehan@rss.gov.jo Fax +962 6 5344 806
: Royal Scientific Society, ' ' ! : . .
Environmental Research Ahamad Al Tarawneh St., P.O.Box 1438, Tel +962 6 5344 701,
ia Abdallah Ms |Jordan Center Jubeiha 11941, Amman, Jordan rawiz@rss.gov.jo Fax +962 6 5344 806
Royal Scientific Society, : ‘ .
Environmental Research . [Ahamad Al Tarawneh St., P.O.Box 1438, . Tel +962 6 5344 701,
fra Makri ' Ms |Jordan Center Jubeiha 11941, Amman, Jordan sandramakri@hotmail.com Fax +962 6 5344 806
. Tel +856 21 451 002
. Ministry of Industry and Handicrafts Fax +856 21 451 003
: Cleaner Production Centre  |Nongbon Rd Mobile +856 20 56 15
ack Chundara  |Mr._ |Laos Laos Vientiang, Lao PDR laocpe@etilag.com -1850

Cantro Nacional de Producclon mas hmp:a
Peru

Av. Canaval y Moreyra 425, Of, 92
Corpac, San isidro

Centro Nacional de Tel +511 4224131

Maria namine  |{Mrs. [Peru

Produccion mas limpia Peru |Lima, Peru rinamine@cet.org.pe Fax +511 4223975
anthie . ) 53 Vauxhall Lane, Level 4, 02000 Colombo ' Tel ++94 11 2388137,
asinghe Ms |SriLanka NCPC §r Lanka 2, Sri Lanka sncpe@mait.ewis!.net Fax +94 11 2389139
Hanoi University of Technology, Institute for '
Env. Science and Technology, 4th floor, Tel +84-4-868 16 86
. Vietnam Cleaner Production 19 Bldg., DHBKHN, Dai Co Viet Road Fax +84-4-868 16 18
and Collignon Mr.  [Vietnam Centre (VNCPC) Hanoi, Vietnam bertrand.collignon@vncpe.org
' Hanoi University of Technology, Institute for
Env. Science and Technology, 4th figor, Tel +84-4-868 16 86
- Vietnam Cleaner Production {C10 Blgg., DHBKHN, Dai Co Viet Road, Fax +84-4-868 16 18
Le Nguyen Mrs, |Vietnam Centre (VNCPC) - Hanei, Vietham hang.nl@yncpe.org
Hanoli University of Technology, Institute for '
Env. Science and Technology, 4th floor, Tel +84-4-868 16 86
. Vietnam Cleaner Production C10 Bldg., DHBKHN, Dai Co Viet Road, . Fax +84-4-868 16 18
) Manh Binh Mr._ [Vietnam Centre (VNCPC) Hanoi, Vietnam thang.dm@vncpe.org
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~ Annex 3 Evaluatlon of trammg on metal platmg,
Vietnam :

J. Walder, Institute for Ecoprepeurship : 21.09.2006
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Annex 4 QA study tour program and'short participants’
. reports R ’

1. Walder, Institute for Ecopreneurship : o 21.09.2006




Study tour "QA in analytical laboratories"

FHBB/ IfU, 7 - 11 November 2005
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Study tour "Quality Assurance in analytical laboratories"
Time: from 7 to 11 Novembér _2005 . |
- Institution: Institute of Environmental Technology (IfU );FHBB
~ Content: ‘ . |
‘Day 1: General |

Mr. Jirg 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 M. Peter Schonenberger from SAQ Qualicon.

~ Day 2: Waste disposal, health and safety in the laborétory

Visiting the laboratory of Vacatmnal Schoo[ Jor Chemical and Pharmaceutical
Industry in Aprentas '

Mr. Remo Borer 1ntroduced an overview of Aprentas, organizing structure and fields of
activities as well as development orientation of Aprentas. Mr. Remo Borer pointéd 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 tlme

students were carrying out experlments 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 stormg 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...
. remote fire control system was equipped in chemical store area. Along the corridor of
-each floor, fire extinguisher and fire control instruments v_&ere available.

In order to ensure the safety of laboratofy, staff 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 FHBB:

Research and education activities of the chemical faculty were decribed by Prof. Dr.
Hans-Rudolf Schmutz. Afier 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 notes in diaries. Scales are equipment easy to be
affected by vibration so all scales of thls faculty were put on thlck and heavy stone table .
- with anti-vibration system. :

“Gas cylinders were kept safely by holders and put separately Gas was led ‘through
pipeline to working area. ‘

All docrs of lab were attache‘d to wai‘nihg boards with contents: “no eating in lab”,
“wearing gauze mask in lab”, “danger”, etc,. '
All the laboratories of the faculty were not big but tid)} 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 materigls
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 lab. 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 analysm instrument and microorganism analysis.
Scales in these labs were checked everyday following the standard obj ects of laboratory.

Day 5-Environmental analysis in Switzerland
Visiting Kanton enVIronmental analytlc Iaboratory

~ The manager presented about the quality handbook of the laboratory, procedures of -
. analysis from receiving samples to analytical results: procedures of equipment control,
chemical management, sample delivering and receiving, analyzing samples, approving -
measuring methods, measuring result security. .. ‘

Then, he took the crew to visit the iab.

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 fhdges for stormg 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 techmque to minimize their
‘severe effects on staff's health and the environment.

In addition, staff working in a laboratory often got in touch ‘with harmful chemicals, S0
they must be fully equlpped with personal safety utensils.

There were high risks of fire and explosion in laboratory, S0 it is necessary to pay
attention to fire preventmn angd control to minimize the risk of fire and explosion.

Scales are equipment easy to be affected by wbratmn sa all scales of thts faculty were
put on thick and heavy stone table with anti-vibration system.

It was 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 cert1ﬁcates _ ,
We would like to thank Mr. Jurg Walder and Ms. Antje Langbein \;s(ho 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 from the tour about
- activities of environmental laboratories are valuable for us to develop our laboratories in . '

Vietnam.







Exchanging information and learning experience in labei'atery management
1: Institution: Voeatiohz_il_ School fer Chemical and Pharmaceutical Industry
. Aprentas, Mlittenz |
2. Date: November 8“‘, 2005
3. Membership: |

- Mr. Jiirg Walder - Institute of Environmental Technology - FHBB

- Ms. Antje Langbem 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 Boter 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 carrymg out experiments. of organic substance synthe3121ng

Ms. F. Caviezer, an instructor, introduced laboratories, work and the exxstmg equipment in the
laboratory to the visitors. He also showed the pnn01ples for classifying, collecting and
temporarily storing laboratorial waste such as used paper, broken glass, organic solvent and :
waste water '

Laboratorlal wastes were class1ﬁed at sources. Used waste, broken glass organic solvents
were collected and contained separately dependmg 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 masks, and glasses. Gas cylinders were put on firm holders to
- avoid them falling out, causing danger.

6. Experience lesson: l

The Aprentas la aboratories were always clean and tidy. Mr. R. Borer and Ms. F. Caviezer
wete 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 techmque to minimize their severe
effects on staff's health and the environment.

In addition, staff working in a laboratory often got-in touch with harmful cheinicals, s0 they

must be fully equipped with pcrsonal safety utensils, f

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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Annex 5 drying of cocoa beéns — technical research
report S |

J. Walder, Institute for Ecopreneurship 21.09.2006



mmu_._m_umwt___co.gc&._sg lauiejup - ‘ . -
yormuyBieuisis oisy JoBap IEW-3 -

Y3 muLy@saoualosapiop -lley-3 .
06 2P L9V 19 L+  xBjejelL ) . ,
GE EF L9¥ 19 L+ 108JIp 8UOl4 , ! . a00z 1snbny ‘jeseg
T Zr 9P L9 ly+ - euoyd e

iBue)g oy Bug oyiny

“eysiignd ey} jo uoissjwuad ushum ay) Inoyum JyBUAdoD on-pesases SIYBL (v (OJONA) 81u8D UoRONPoIg Jeues|) EwEw.S goq

) C- : : puepezymg '
. T ZUSNNW ZELPHD _
e esseng-sqoNer ig - : : . o .
. diys.nauaideo3 so) SINASU) :
{MNK.3) pueszims WalsemyLoN seousidg pelddy Jo Aysssaur)
, : : : MNHI @

weine|A ‘|eN Buog u) sueaq B009 Jo BUlp [RIPYIUY

| o o | | - sueaq 0202 jo Builig

podeas yomesed - 43



e BO0ZBOFH diymneysicend 1o AL . o BO0T BB ‘ dyuneweidoog oy Erisu)

Sk. ’ , ) - §9|Uedwos PAIIRIUOD O JSiT IE XPUUY £9 , o
cy. J8fp - ueaq BO20D BUNIB|BS 10} BUBJD JO IS i XBUUY 29 : ’ ] - , . - - -
[ ’ . ' Jakip ugeq Bo202 Jo} sjuswalinbel pUR BIEP JRIBLID :| XaUUY [N o . . . C . )
W S e S xauuy 9 : _ : . :
66 o C - 1817 2anjeae) g . . o _ . _
g . . SUDJIEPUBILIODDY ¥
g€ ’ . . wieysAg Bujlig dosg 1oy sppued pejelBeyut Jooy FA ] B
ot o o Bupssys spseld 4t ‘ : :
g¢ . : BuiAip 80202 U] SsAREWIB)Y £ . )
62 : - Siship uBag BOJ0D JO $e0A pue sieyddng . . 1'v'2 C(diey onseld ‘18A03) UoNosioud ures Ui WaISAS B Yilm 10 sjeued Jejos yiim suesq e0202
1z , ’ sdoysiiop pejewciny b4 - &} jo Bulup-aid Je|0s B 15E9) 1B 1IN0 AUBD 0} 9iQissod Y PapUsWILLODa) SI ) esed Aue )
ol . sedfy Jekip [eolUeyoe  ZEZ ' , "8|qIsea) A||B21WOUCDS puR
g1 " sodf) 1oki1p [BOURYOBW UON . L'EZ . Ayesibojose s w_n;m:nEou eAfBUIEYE ._.£o 10 92BLIN BY)] W S[)8YyS paup JO pPoOMm JO Bsn
s - - . : " sedk) Jakig cz - . 8y} ) pazAleue eq pinoys isy} PUB BpEW 8q PINOYS SERIOP | UM UONBINJIED [BIDUBLY ¥
"o , : . Buup _a,_oc_ri 22 . o ' ’ 'sJ8fup @iqeleae Jo aBues 8u} Ui 10U UBYO PUE BRI -
} ) . . . 00) 8 SUEBRQ JO B_Emsc uEuouxa 8y} pUEY JAYL0 8Y) U0 'SUBAG BOIOD yim peausyedxs el
4! ’ - Bujap ung (¥4 moy Ajuo jng ‘sielip Buumoenuew seowedwos AuBw ele ssay] JeAlp ulelS edAy [edeA
L . ueaq 20209 ayj jo Bulkig z pue JaAip }|eq JoAeauoy ‘JeAlp Asejoy '(USAlp |euUN]) SIBAJP AR S|GRACH 'HORE|USA
. - , uiam Jalip onels (SH00YE J0 YOWYS) Jehp Je-joH ‘{ueao juswed) sielip eidung
ol ) ] . AR £7 : 1o} sueaq eovoo Burdip 10; sjeudoidde ag pinod yoiym sieup Jo sedA) JWwaseyp ysinBunsip
6 ‘ omm“_oum 7z - O 8ABY 9AN "PBUD 99 O] S| BOD0D jO swnjoa able| e i 8jge)youd Aluo aie sislip [EduByISW
e Bussacold 2L . , WBLINDOP 51Uy U] PaUle|dxs
8 - 25210y pue Bujsseooid 159ARY 1504 - a1e yoym sseood Builip ey Joj eLBIUD pue uBeq eyl Joj sjuswanbel Allenb may e cie
B16Y] "% /-G 0} %0G O} dn WoJ) padnpas s| sUBSq BU} Ut JuBUCD Jajem By} Burkip ayl uim
L sueaq EDI0D (K1
. ' . . "|9A8] [BUISNPU) UB UO Builip [e1oiiue Jo semiqissod auj je
2 {oese2) o220 , 1 : %00] & $9¥E) Woded SIy) UOSES) 1B 4O ‘seaud Jaybiy. o esnedeq uoseas A Buunp os|e
: paiseAley §| 800D BU) ABPO) ‘UNS BUY U1 PSP BIE SUBBQ BOJOD WELGAIA :_ Alleuoyped|
jusjuoy ‘ . A wensqy

suesaq eos02 jo Builyg PUBLIBZLIMG UIISEMULION - T SUBSG BOVOD jo Buiug . { PURRBZIMS LIISEMYMON
- $80ue105 peddy 10 AisieAtiy S : . _sesusiag paniddy joAusreaun 8 :




Gg TTTeIaUp |ediuBYdeW Jo suendng 1| a|qe)
so|qe} jo Is|]
28 : (9002 SYIdD) weishs Bulkid TIYMEVIOS :L1p 8nbiy
14 . . {900z OYd) eoo00 jo EwEEe.: SNONURUOD 10} JUB|d Ot aunbity
2 - {900Z SNd) DILYS ‘eburl 24P wiRIB-liNK (3yBL) :6E eunbig
1z o ~ (900Z Sd) My "eBues JaAip utesb mnyy (yel).:gg einbiy
@z o _ .
{9007 ue|03g) sieaes Joj ueld Bujlip snonupuod pue BusoAses |BDIUaA Ue|00g (/¢ aunbly
iz . {9002
Le|oog) wnyBaos Jemoyuns ‘Aos ‘|lesaueb u| sjeasso o) ueld fig doj pejeog :ge einbig
74 (900Z J9I4D) "PIT MM SBLISNPU] JAIUD J© JBUC) MOJ SRONURUOS :GE eunbiy
f-74 {9002 youe|g uenly) youe|g uealy J0 Jslg Mol 8gnog SNenuRuos pg einbiy
ve (9002 Ef01S) 40P Wni-pue-pes £g BinBI
v . g (9002 ©I8)S) Jeup win}-pue-paey :z¢ ainbiy
£2 A {900z BIe1g) Jeug yog-e|dmniy : ¢ 8anbig
£2 {900Z e1915) J8uQ Yag-om] :0E 8JnbI
€2 : (s00Z

HEIOIG} BZIEW PEPPAIYS JemOjuns 'BZ|0d ‘A0S 'paes BZIEW ‘Pass peySEm 'pass piqEieben -

"$|2JBd &l 1onpoud eyl jo [eAcwal [BIjUEYSBW By} yum sjueld Builip |ejuozuoy 6z ainbiq

\
’ : -
8re WOTE0GE dRIneuesdeo3 oy ssu| -] 000Z'80'g4 diyanaue.doo] 1y wimpsu}
|

b4 . .. {9007 youelg uealy) Yyoue(g UeAlY jo Jeug I0ABALION MO w_mc_m gz enbig
z I (9002
ei813) JaAIp JO SBUGZ JuBIBIP au) Ul uoneueA BujewalR ym Jeuq Heg-euQ 1Lz aunblg
[ 4 . (9002 S334D) J6kup wnup Jo jjeg 197 ainbly
A {900z UauE(g UBAlY) YIUB|E UBAlY jO JaQ Aie)oy snenupuap 5z aunbly
1z {9002 youe|g ueAly) youelg UeAly jo Jaup Alejos yoled bz inbid
0z ‘ (9007 ISNITYHNId) 2848 "v/S ISNITYHNID
jo suesb Jeyo pue ecoco ‘8802 loj seyp jedoupuldo Aeloy (ubBp) gz eanbiy
0z , ) (900Z ONVIOVNHD) IIZRug
"YaL1T ONVIOWHD JO S|E8IBD DUB BODOD ‘96102 10} JBUP (E3UPUHAD AlRjoy (48} 'ZZ anbiy
0z (P00Z S1dD) ewjog Jued $o400 € Ul Ejo|pIENS), J3up AiBIOY 1|7 GIRbl4
6 . (800Z SH3AD} 1ehup joULNL (07 einBiy
6l , : {9002 Lejoog) eoepns Buidols yim siueid Buikip onelg 6| eunbiy
8l (9002 e1106(3) €281 jo sug yoieg gl ainbi4
gl ' {9002 ysue|g ueny} yauelg UBAlY JO JBUQ yNeg ;.| eanbig
i ' : UCHBIIUSA LM Jaup JHeNS g eunbiy
2l {806g mxmag 48/up YBNG} 40 'UOREIUSA UliM JSUP ABIS G .enbig
gl :::;.xm.occ:m.Eou.m>£.3>>>$“nr£ Aol efue| e Japun sur edid ey Jewng
-8y} jo Wi edid [@law ey ol pesssuel; s jeay ‘seb Aq pejen) Jeup 020D (i einbiy
L - (900Z OV} 18uG qelS B18I9U0D gL aInbl4
vl : (9002 LOM] xoq Buikip ‘pakoiduwe Apsenput sakiq Jejog 7| einbly
vl ’ (800Z LOM] xoq Burkip ‘pekojdwe Ajoeup sefi] Je|og :| | sunbl4
e - -+ {900z OV} seup Ael) Buipns o) anbiy
£l . . elnlog ‘0gIZ0 13 eanessdeo) Ui el 1g einblg
€} . {Bao jeuodAueandiBiny mmm)
edipud  pue ewop oeg ‘dey onseld Y aeAlp mrles (ybu) :g eunbiy
£l {woo sigenbiyle’ mmm) “dey "Woq “diel apseld ypm 1akig (yer) ;2 einbig
ZL . : . (woy'sabesansg-1oy mmm) Bulkip ung 10aaic) (Jybu):g eunbig
] ) (9002 DdDNA) suesq BODED 40 eweyos Bussasoid uenanposd i enbiy
g . {900z §1.) sueeg e0207 :Z ainbiy
L . apisut {Spess) sueeg Ym JInu4 0207 ;) einbiy

sainby) Jo 18




brm K0T H0'8L ’ diuainsus)dong o} airusy) L2270 $002°80°8) A . diyneuosdood 10} aINYEL)

. - {900z ewuodyzm) "slaue) b_E& BIEDS-(||eWS B18 WaY) JO % 68 UBY) aJow
: ‘BOUBLIY UNET PUB BiSY JSESYINOS 'BOLYY IS8AM Ul SJouuwy AQ umob eJe sueaq Boo0)

(UMOUNUN) UOEIOW.G) J6IjE SPeas BY X o . ) . - emsy {speos) sueeg yim yns €200 ) enbigy

{uny ysauy By 0oL Woll pauleyqo) spees
ysau) By mm wolj seanposd (weweln) BN Buog ul Aooey e vy sseacud uononposd ey -

(§00z §11) suseg soo0g ;g by - .

% Z0OUBHED *

% 't ssebns jueleylg e

- . ' % 7'} (piojewy) suluciqosuy -
' % 9°Z S}jes pue EmmEmmmz_m._oc_s_ .
. - - L gogieEm e
% 0°9 Wsuodwos Joydowoiyo pue soueisgns Buluue) e

J8AIp -
‘[RISJIME UB JO 93D 8yl LiM JO UNS By} Ul peLp 88 sueeq ey :ssed0sd Bullig

'sAep 0101 dn s19€] BoYBIUBWIS) o S5a005d G| “pawlo) m._ 0202 JO JO|0D ) ) .
umoig-pel deep o) umoig [E2IdA} 8yl 10 JUSWGCIBASD Byl pue (J0ABY 9)E[020YD) . . ' : . ) ‘ %G Lynels .
SBOUBISONS DNEWOJE 'pazIPix0 8B SUIUUB) 84l 'Po|y 8Je Spass eyl syue) . : % 0'6 9sONye] .
Buguewls; Jo syd sleouod U] $5800:4d UONEBIUALLLS) BY} U] (5580040 UOJBIUSLLIS, . .

. % GLL US0g .
'sda)s (eleaes

Ui 881} GROED L] JO SPaes oY) Jesl) o} Atesseoay S1 ) "suiuuE) Jemg AuSiy jo eduesasd . ‘ % 0'PG /BRNQEODG]  »
oyl Jo @snedaq ssdueisqns Jewq jo EOEOU ybiy e Ajenur jeseud speas eos00 8yl {800z PUR|0IOYD) BIE LESY ORI 8Ly} 4O JUBJUGD jO seauejsqng ‘sejeupAyoqien pue
: : - ueioud ‘(Jening B0oo02) 184 0 JWeluod yBiy $11 J0 esneoeq anjea (BuomANnu ybiy e sey eooo)
- Buissesold 1'2') : i . )
’ - , (2002 eipedpiin) (sueaq) spaes eyy-pucwie
i ' ’ ebie| 05 0) 0t suiepuod pue dind Awl|s 189MmS UNM pe||y S| 'SIQUINOND 0} souelesdde
: JE[IWIS JO ‘UNy ey] "eed} OBIED U} 10 1NJ) BY) JO SPBeS 8Y) ale (E0J0D MBI} SuBEq BO20Y)
abeio)s pue Buissesold 3sealeyisod 27} - ) S a :
. _ : : sueeq €0303 . }')

Eoow on_oza 18qoje0

Ul SpUs pue Aep Ul mcma tep Buoq u uosess Auel sy seoud Jaybiy Jo 8snedeq Jeak ey .

Buunp awy AlaAd pajSaAley S| OBDED 'JBABMOH 'SS9| POISOAJRY SI 918Y] BIBYUM LUOSEIS-QNS o - ] : s

sy} 51 jsnbny ) "Judy o) JeqWOAON WOous ooe|d sexe} WEBVlaIA Ul uoseas Bunsealey UIBW , T AOMONUV BO020D I

sueaq 20209 40 Bukig ) T pURPEZIIME LISISBAYLON . ' ' suUeaq 80209 Jo Bulig . PURLIZTIME UISISEMULION :
i SB0UBRS uo..nnﬁo?,ﬂu\:c: 8 : ’ ) . . - 883y 08|05 pa||ddy Jo Ausieatun S



BrioL BOOZ 604 .

dymneuasdoas so) einpsy)

(900 11} 1sentey Jaye
Aipoys paddiys Bq PINoys sueeq ey} :58550) u| JINsal ABW SYIWOW § J8AO BBRIOIS PEPLBIXT

_(Buiup Buoy AjBA|SSR0X9 0} u:v.v Souo Ajows {uonelsuLsHaAC o) 8Np) JNOPG
oYI-Wey ‘pejeupwish ‘Usxoiq pue ews ‘sduun ey} ‘pHsepw 1eesu {Bunesy DAISSEIND)
PojusluslaA0 ‘pajusule; Apood pue edpun ae uBBq EOJOD By} JO sanyendb “peg

. Ayows
Jo fisnw inos Buyiews Jou ‘sbewep Bumam ou ‘s1esu ym peISe)u) 10U ‘pout JO JshBL
ubieio) nouynm ‘pereuiwusbun B | wey; sse| ou 40 WBlem Ap © yum 8z1s wuoyuUn [ Sueeq
wuy “pajusuue) Ajdesson ‘edu Aliny feusey abesy AluBly ‘paiqunso Alpeal Jnojos umolg
~UsIppas Yep o} 1Byl “l|eys pabelwepun pue 3500| :SUBBW Leeq BO0D ey Jo Auenb poogy

‘UBaq 202303 4y} jo Buissasd ayy i) Emﬁoamh_ aJe yaiym Ayjenb Jo sjuswelnbes
M8} B 8Je BISY| "BWose puB INOAB| Jueses|d moys 0] sey pue POLIP [|am ‘(WA
SAEp §) pelusuue) jjem BQ ISNW 1onposd eoaod jesnjeu eyl apesb Aenb ybiy 104

. Ayeny

(8002) OdINA (9002) S1L :s80m03

.. "SYJUOLL | JO UOHBINP
wnwixew € o} dn pue aineedws) WG 1B Palols Ble SUESq BOD0D oy} BN Buog |

4 ;

‘uebixo o yae cmm Alpuuny sageies
4By '3,62 vey Jsubiy seuniadwe) ym uoliveiatul Ul (% 08 — BE) WBIL0D |10 peless|a
84l Jo 8SNETRq uohejusuleiisod pue Buneey-es o Aouspuel B eARy Sueeq BO20D)

"SUBSG 98400 8Y)) S1onpoud J8UI0 yum
SUB3G BOO0D B 8IS 0} 10U JUEUOdWE S) }f ISINOPO JAYL0 O] BAINSUSS AIBA S BOJOD -
. "SUOIIPUOD UoNEfUSA JeINoLEd 8anbal sueeq Bo30D e
%8

- § "xordde 8q pjnoys sueeq uoooo,oé Bupped uo Jusiuoo Jetem ey ‘aidoasoiBiy
ANBlY el Kay) osNEDBq . JUSIO3 ISjEM BYl JO %E-| aseajal pnoS suzeq

ey} wodsues Buung ‘%9 wey Jeybiy s usjuod Jelem eyl § ebewep pow pue A

SUBSA 2020 10 Burkim

o A

are Kozegat

isgw o} ;EUy|

Inodea jo 35U B 5 819U} 10 ‘% 9 UBL) 16||EWS 1 JUBIUOS IBIEM SU) 4l SNILG SWadeg
suEeq 20302 $3NBIBL SUONIPUOD SINSIOW/ANIWLNY Jenoied a/nbel sugaq 80205  »

i "0.52 ey} Jeybiy sainjesadwis) | 1nooo Ajses uolejuewe) -
=1eA0 pue Ajpiouel ssNEdeq sUoR|pUoY sieredwa) Jejnajted eanber sueeq oo e

:Buipodxs alojeq sbesos so) Wencdw) Jea 0S|E 8q Ued YdIyMm ‘ueseq ko200
-8y} jo ebeiols uo sjuswednbe, Juepodw) Ales mey e 2UB eioy) 'SEaSIBAD uodsuel) ey} 4oy

ebrio)g

_ (8002
QdINA) “(ey/suoy Z) 18k pue Balonpoad suesq By 2 INOQE St WBWSIA U Ajagonpoly
‘SMO3 0] pe} sk sUDjS 20303 pue pableyosip Si Jejem abeyes) ‘Ajuaunn .A_o_.cow
-0t unjeiedwsy) uollEWaLLS, jRINEU J0j YUE} POSOID B Ul pesijes! S| uoieusLLY) By

(9002 29INA) SUBSY 80002 JO SIS BuiSSeI0X YORINPAIY E BBl

wodxg -

I

(sypuow'g1 > 1
wooy) AIousan)
F

(uoseas uo puadap
‘sAep [ — ¢ aunsodxo
uns) Jurksp [eImeN

»

(UM ordwo donpoud {SABp
o1 asn Aewr) afeyes] Iy T 9) tonejuIULIS

Lﬁ .
(pooy 2018341 10 .

IOZI|1MA) J0] ST ABIL) Un{g

upys Sunids

!

sueaq 0ede))

(Buidip Jaye) 1onpoud ‘sueaq eo20a By gL e -

T



Brici 00T E0R

aE!ﬂa:!nSwh.& sy

(IO TEBETBRBATET AR, Buhup ung 19aug ()9 einBiy
mﬂqéuuuﬂggu SUBSQ BO20D J0 BUAID UNS 1280 (yOl)'s embly

(9002 DdONA} (aimeledwe) ue pue Aysusiu by}
UOSE®S 8y} U0 spusdap UORBINP BYL “,W §Z-0Z Jad spaes By (gz 1node Jo Aysuep Builip
B yim SABD £ = G INOGE $| WEeWBIA u) Am._:monxo uns) BulAip {=anjeu Jo) ewny uonesnp aE.

N {900z LOM) (Sueeq ey} woyy Ajsjesedas pewuem 1 Jie Bullip
"WBiuns 1o84ip 0) pascdxa you 31 1onpoud) WBHUNS By} Jo 9N J0BIPUL YiiM SR e

[eLalew BAdiosqe puB uoneinsul ylim papiaoid saxoq Bululg  ©
{s10esul pue isnp jsuiebe Bunosjaid) sioes pausacny ©
e uedc oy uy syoes BUip jeuonipes) o
{}onpoud sy) >n co;&omnm yusem) WBiuns ey} §6 ssn WaIp UM sieug
:5010BBIE OM] 01U PAPIAIP 84 UED SISUP JE[oS

{900z ov4) (8007 0001 "PawINY

Apuanbel) 8q o} saey suegeq sy 'Bulip eyl Bupng -se)ays & Japun pis g Les spleog
oy Jeup Aey Buipls oyl yim 9(qQIssod S1 wied Wouy uoyesloid 18I0 "SI0 BIGEAACW LNM
$300)} Bulip uspoom Uo pazijeel St BUAIP ‘edUBLIY UINOS PUE SSPU] ISEM BY) U SBLJUNGD
SWOS | 'SUOHIPUCD Jalleem AUIBI Ul PaJeA0D BQ O} PSSU PUE SIOOH 812J0U0d UO Jo
SABJ} ‘SleW U0 uns 8y ul padsed ale Aay ) "Auel Jo Auuns s| 1eyieam o 4 Buipusdap 'aiow
10 ¥BaM B UIyIIM AIMOiS Paup 2Je SUBeq 6y "poled Ap e Ut adeid Sa3B) 1SBARY BUY} JUMm
'SSIPU] 1SIM B PUR L)Y 1S9 U) Seujunod uj pesn 51 Bullp ung [Binjeu jo poylew syj

Buifip ung

PURIBTHMS LIBISBMULION

sueaq B0202 jo Bulig
: se0UBjog paljddy Jo Aysisaun

S:

riLL 800z 808t

AIymneyedos T Joj #iNTey)

{900z Ov4) "sivetlsinseaw YIM eumsiow auy |04u0d o] Juepodw $1 ) a)bey ewodeg
Aey) pue (W8 pES 01 GZg I 8JMISIOW SIY) je SUBRq oY) Jo 1yBlem dyioeds gyl "pesdis eq o}
PauoIpUOD 8g MOU UBD ABY ) "% L O § JO JUBJUCD BINISIOW € BABL SUBS] 8l ‘Builap Japy

[BaoypnBsiamyas manmt A 0) JnD SUBEG DBIRD PEJUBWISY P BB

“Buisp |elopue -

ay) pue Builip UNS JeINYEU GU) BIE YINm SUES] B020D Jo Buikip Jo) SPOuIaW om) B Bley]

) {0201 Jo voneucyu Bupuodsalion 9, Gg)
(800z Ovd) Buiiup eyy Buunp 0,55 Peadxe jou pinoys :sesmesedwe; ueeg

pedojessp jou m.._m.mhzn...m:.ta 1Byl esnsud o} : Afjrjeled Jno pefes .
MOl o,B sy Bulop ey p dojahap ueo SINDABY JG PUE $PINOLL 1MO|S 001 JON =

, " {30m Ney) 8181000 O) PAMOJE J0U 28 55850.d LUONejUSULR)

Byl Ul PBUR)S SUOHDER) |BOHUSYD) suoidRaAl JeDlweyd B3dwodw o esneseq
ApoInk 00) BBUP YSYM JNOAR() JBNIG © Yl DIPIDE NG UIN) SUSSY BU) 13T} 0O} JON .

:eue BujAup eyt uo (510108} Ajenb) siuswelnbey

{900z eipadiiian) (InoAey Jounsip a1o0w e dojeasp
puUB UMOL] BI0W UeAB 185 Ueeq oyl Bullip ayl Bunp) Jnoae) Jounsip ey dojarag
b__m.._v Buidesay aAsIyoe O} pue ejqelcis way Bue
suesq aip jo ANQEIS JUBIYNS B BBJUBIBNG

aie mEbu 10 51208 By

', /-G O) paonpes S| BuiAp Jeye JUBIUCD JejEm 8y] ‘paje|dwon
51 sse00.d.yoReuewa) ayy pue 1yBiam Heyl j0 % 0G 0} dn Buisoo| ele suesq ey) Buup

Ul UNM tejem 4O % 09 0) dn SUIBJUCD UESq BOI0D AUl $$820id LONEIUBUME) B} JONY

ueaq mooou ayj jo Buifug

puEHezIMEG E&muzétoz
§80U8105 Pa||ddy Jo Alsasaluny

'

SUBaG 20902 jo Builig -

mu



g¥vl  pO0ZEORL -

diyRmeuiteo 10f Biieul Rl

¢

.mc_\.cu [eIdyLE UM SABp OM) O] SUO Ul PRLIP Bd UBD sueaq m.oooo eyl

A (9002 e1PediiM} (9002 OVA) (8002 021
{spopad ¥eed up) seese Buiup sbie) paeu uogejued Jo szis Biq sueeq $0 Aipuenp

) S10lUp [eioLe

Pesn eJe eowes P aNeZ 'edy BisoD ‘uncewe uj Alleoyue ped |Bws 4Bijuns
Yim palip s ped 1eelb ZBIE U] 'BOY ISSAN Ul SOWNBWIOS 'gISY 1583 Yinog
puUe JopeNno3 “|izeig ucnejuells) pue Bugsaatey Jele spousd Aip Jo yoe| ‘uoseas
Auies ey ©) Bulpuodseucd §| 1SanEY By Jo poued ay Ji :suoPPUOS JREWS .

: : 'SUBSEB)
uew oM hohammmmumc aq ued Bukap jejoye jo asn ay) suoibes UIBHSI Uf "Ung aL) ui paup
BJE SURB] BY) BJBUM SBIINOD WOJ) SALUCD BODOD JO UooNpOJd- apIM-plOM B} 10 50w By

Builap jeoyiy

(9002 105} "stelup 12108 Yenp 10} PAPUBILICDS: BIOKBIRNG
st Buipeo; By pz ay) 'sbuipeo) Jeyic ey} o pajedwod sE sueeq Aenb-pooB Ageuosess
paonpord Juswieal By 0z 8yl jeyy puncy sem {6 09 pue p¢ '0z) sbuipeg) Wasayp e
18Ap Jejos 08JIp B Ul palip aJom yatym suresq e0900 Jo Alljenb ey peshjeus 1BY) Apnis & uj

(5007 LOM) ¥0q Buihip ‘paforduie Ae.pu; wAXD 48108 12} eurbid

L

MOV

“ el e sl 4

WINWOSAY

Ll .o..._

a2 |
g

(9002 LOM) X0 Bujdip ‘paroroiue Aposup sedic se10g 4§ aunblg

[

ALImam Boadtea 1 B ad s

BO0Z'BOGL nzn_-lc.o._aaow_e‘nc.ai...s
(9002 Ov-) o Ao Buipys ‘01 anbiy
. e
EXS I
) TILAL
. . . I01IPUS SR JepUn ¢ i\\\\“\\\w&& / Fryry
FAY A . - RIS e ueR Jeu pivoy .

BIARE "ORIFS 13 Baesedoe) vt A 5 embig

(R TERETATTEATIETITRAR) odioupicl DUl suiof 0BS ‘I8 2)SEId i KA 810G (BL) g BBy
: (T EETTIIE Am) oy “woq ‘0m; oS yiw kg (yer) L aanbiy




erioL BOOZ HO'GL ) drRinuaIdoos Jo; e1nyisy| . arish 0T BOIL ' I dyeineuaidea3 o) wnnsuy|

. ‘ , . : 1900 Qv) Joug quss 0182003 i¢s SnBi
{900z 0O} . : , o

'sueaq aul-ybnoiyy Emsm.__o 12 JOY By} §8010} UB) [BUOIIPPE UY "paup 89 0) S| BOJ0D JO . - :

swnon abie| e ji sigeiyosd Ao ase Aay) suoclelue|d Jable| Ui PSS BIE SI8AIp [BDIUBYDBIN

sadAy sollp leojueyosl. Z'e'Z

k_ Aes) efiser
& sapun suns 8did ey sUNG mE jo E% adid (eigis ms ol uwb@.mcg stjeay ‘sed Ag payery soup 80207 k) emnbis L.

qEs MELU0D

SUELY ¥0CD

) - {900z vodooz) 'palms jou vie >m£.= peuwing je6 >a& pue
104 oo 5186 8uy ey 4 Ayows Bulwoseq ale suesq By} 'POOMBINY UM YBAO ay) JO aseq ay)
woly nmﬁmc S) yoiym ._ooc 2[4 40 JUBWad yodn yeno ue uo pede|d sle mcmwn 20000 9y

cm>o UBwes .Eaav sjdwis VpeE

{900z vodooz}
{900z 0020 (900zZ ewi-ug sUNNoLBY meN) (eqeewledull sionp ajows ey pue
wsoped Buidip ‘Aeme Jg) pue yBiy ABuUsDYNS ABUWIYD) SYOWS )M UCRBUILLBIUOY PloAR , . . .
G} usye] B0 O} BAEY SUOINEDSl 'S|BUBIEW UDWAGI Ui PBIONASUCD Bg ued Led jeelb . : ‘ sadfyiehiq €2
- pue (Aisee paysiuiup eq Jo pesessdu) ey ued aumeseduwse) ey} 'paidepe | UoJINISUOD ‘
syj 1) Aupides.Alessaosu sy yum peUp sl sURSq 9y JEW B sabejueape Jali0) SPUE|s| . T

S o . o " sedA}sefip [eDjuRYIRW UON 1T

UCWO|0S BY) PUER 1ZeJg 'UOOISWEY) 'BOWRS UIBISIAA Ul PASN USAQ SBY DUB SUOHONJSU0D . ‘ Eoom O<qunw "anse|d Jo poom Aiqissad Jo Y(8iqeieuinaLl) Wk
) ejdwis 1) JJOJE[USA B BUIpnioul 10U S| pUB LOIO8AU0D 1B Yim Buppom 51 ssflup eowesg v 98N 0} papuaLILOIa) s| }| "elendosdde 10U 8} 5188190 10} SIBUP Ui PASN Bi8 UM SIELSIEL
' B ’ ' ’ ’ ’ ' . 2iSSEID JO 95N SU) \ey) seiubls 1eym Uslem pue sfie|ionw Jo S158) Yim palancd ale sueeq
peeids aJe sueaq £0202 alsym wioped (pensu) jew pue yosp Bullig  » : BOO0D BUY LONEIUGLUIL) JSYR AORNIQ JuBlaip SJe pesn eq o} sadAl Jekip ay), Buikip
' SUBBG BUY) WOJ ABME 3HOWS BU) SOLIED ABUWILD o ' : iejos e Jo Butlip-aid e seye Builip @ wou Bukap lepiye reiBeiul ue YsinBulsip o} aABY oM

_ woap BUIAp Yleausapun vmz_:._mcm.__ S| leay ouUn; 2918 » : . R {086 12 38 "W Jenboer) 8/W §'0~1'0 "UCHEUBA IO} PA3AS pulm WNIPBIN.

Buyesy Joj ji0 jeny Jo _mmm_u Teoo ‘POOM JO BSN ")l 51 81§ Y} BIBYM 1BOBLINS e ) ’ , s R 2.04-59 40 emsiedwer  «
- and s) 90.R08 1EBY BY} BIAYM 9QN} [E19W B [0 SIS|SU0D JeAIP BOWES o ' eq pinoys Buikip
ouL m._ob_u UoROSAUCD 10 SIBAIp UBOWeS, Sy} B2 m._obn 1104 umouy 1580 841 JO VO - . ‘ ay} o mco_.ﬁcoo ey pue ?cam_._uano Aiojeioqe)) eod0d oa:u jeioyiue JaA0 palejaid

Sem BOJ00 PEUP {eInjeU Jeyl UOISN[3U0Y By 0} Bwed {Dg6L D04I) 0861 VI epew Apnis v

SHOOUE 20 VOWYS (0PON UsAIp HBIOK ZV'ET . {900z OY4d} Aot o0 epew s Guikig :uopednp Builip Loys 001«
sumnolby maN) poomiany J Anee . - SEBUIN

(3002 ouluQ IsUmINaLBY MIN) poom|any o} puewap MeeH  » i0 sesy jo 'seD UONSNGUWOD/ENOWS Yl WOJ UCHBUIWEBIUGYD UopBujwejuod

sueeq Bullup U O} UC BOLIS MO(|2 PUEB JUBWED 8L} Yoesd 0} Aduspuay e . A

J0 9SNEDAY 'SUSAD JUALIED J|BLR WOy Aeme Buiuny eUe S/aULE BODOD BUY) UOCISWED U . 40 @1 8y) Ul eJed |ejoeds ueye) 8q o} 1 ejey Ajljenb Jood Jo 6q ued suesq peup AlBIIY

gy jo Alsaeaiun 8ROUBI0S petddy jo AusIeauny

sueaq E0000 Jo Buklg . PUBLIBTLIME LIBISBMULION S : -sueay 0209 Jo Bukig . . ‘ PUBLIBZIMS UJBISAMULON S _ :




LG diqtunaisidoay sof orminmul . iz HOZ 609 | diysineaidood o enmsuy

. {Aouaioyje jeuuey) J00d) 8INIS|OW GA}EIAS MO 09
£_.>___mouoohokgm—wc“nmmmoamc_.;m_..Eunmc_busz:ovcmwﬁﬁww.;ww_ .__m.m:._....

> . . pelpAoaujousie syl
95N Ui JWIQUOIF apl e

{9002 8A28i3) BXIHT J0 seixT UANBY (g1 nBiy

. . :sefejueapesip |
32m3oﬁ>m£53.ommco._:ao:mou..so_who.a__m._mcum Em.mho_._uozﬂwwmcsh

UDYB(ILDA Ul JOD INEIS 94 anBid

PUDJINN) TR SN P 0 — ¢ -

MPUTMLIOD AP NVAqE] —- §

ey — ¢

P paw Jmp Ina —»

_aluwpia 3p L — €

’ . *Weogiad wnw P W IS — T

\ , .. ‘ 5. E-_.x.u_.x-ulu

{J
R

v

{9002 SHID) 10/p 4BNOR K0 ‘VOIBHUGA LM J6UP JIBIS 54 euBly

. it
. 3 . . /aﬁafﬂ,

_ (s00z Ov4) ‘Bukip iglos - : : . Po— :
WM useiduiod ul ‘ssadoud LojeluswIe) BY) PaYSIul sey AP 0} jonpaid BY) UBUM [nyasn . ) ‘ : e :
Aneoedse s s8Up Jo 8dk) sy moyduy (W Op 0} OF 51 Jode} oy jeasuad u)) Aleoiwoucds - . ‘eJnjesadwse) Jo Juswisnipe pue
wnposd sy Aip o eyussod se yBiy se seke) jo sseuyoiy e yim yJom o) Juepodun s1 Y . . 9SN J0 S8IUBIUBAUOD JO SUOSERI JO} BJOW PUB 830 PASN S| [8N) BY) ‘POGM Wjim IO 18N) yIM

: ' ’ $sew oy} oziueBowoy 4 . Jaye pejddns oleseuab JeBueyoxe ue woy Buiwed s Jie joy ayy ‘(aled peesoyed Jo

' Slijeq |E19W) wuoped Buifip e 10 1515u0d gsoy) "suohejued ui A

o sepnoYIp ‘(ieem Jo % 0 o 08) Buip jo sseyd jem u| Aye0adse) 20009 1ol [E191) unopeid Buip ,,3. 0D GSBUL, "SUCHRIUBIC 1l Pesn uayo ale sielup aners

8y} Jo SSBL Ul Yoje2 e(qIssod & JaAp Byl W1 SUBBq BY) JO (Bulusny} JusweAcw ON JMpopels 1ZEeT

sueaq 20209 jo Bulig URLBZIME Watsemulion  rere | m - Al - &L



aroz POOZ B0FE n_:u._..u:ownaow ioj @Syl

- ooz
ISNITHNIG) IEEIG WIS FENTTYHNIG JO SUseIB 15y)0 PUG BOIOD '06}0D 0y JBpp BpUAd Aseley (4B 162 einbig

{9002 ONYIOVAID] 12848 “¥GLT ONVIOVHE JO $168/00 PUE BOD0D ‘BR40D 0] J6LIP 18IS ABi0x (Yel) 22 embBiy

" (900z. podoo3) (9007 Qv <) Bulidwa pue Buly UnoyIg e
e000s pajead By 7 {1emad) Ayoedes pajeisul ybiH .
_ Aousioljle |BULSY) eSO @

peup ag o} S| E0203 Jo swnjon efie e )
a|qeyjoid Ajuo st adAy siys Jo wewdinbe ‘Buiiup jo Apoedes ay) Jo) tuawnseaul YBIH e

uojueLww 0} aIe ._obu. Aejos oYy jo sabejueapesip sy

{#002 S0} RIOG el B9HOD 8 Ut BIOIRIBNS, Joup AIIOY 31Z winly

‘ ; : : ‘wrup ai :
jo suoneioped sy BuBBMd ploae o sunoy vz Buunp sueag ecd09 sy} jo Buikip-aid Jej0s
B N0 ALIED O] PESIADE S1 )| "€000% 34} JO JUSU00-BINSIOW [BYIUY By} UD Buipuadep ‘sincy Og

" sueaq 020 Jo Buig

‘ PURIDZIMS YSBISIMUHON
" seaueing pe||ddy jo Ansiealun 8 _ :

arlL | ooozeowt ’ dyRINaURIdOo T 15} SmIeu|

01.01 sise| Bullip ey} "ueao [eweIXe UB WOY Buiwod YeyS MO|IoY 3Y; UO PaXY s8gN) |Eipe.
pejesopad 10 agn)‘jenued pejesoped B AQ painsus S| JiE JOY JO UOINGUISIP SYL ‘Suesq
ay) Buow pue Buiiejod st yoiym (wrup Aejol) JepullAs ey ui pace|d eue SUBaq By "ewel)
B UO po|qluesse JepulAd paziejusupedwod pue psieioped e jo pesodwod ase Aayl
-Burtip-aayoo u) Alewadse pesn usyo. aJe esseni), 1o eoipiens, edAy Bu) jo seup ey

- o Jefap Aejoy

{9002 SIS} 184N (Buuny 02 enbls

- ’ - {go0Z t&oumv (sxons pesow

Aisnonuguos Uym) pelewoine eq ues 1eAlp >m=.m_nm>oE 8yl "uopow lgnosd e u).'do}

0} tWOROG JO ‘Bp|S O} SPIS WO PEINGINSIP uay) ‘aunyeledws) Bukip ey; 0] dn pajeey s1 pue
1oNp 181Ul UE YBNolu) Moy se suy ) "Oju| Pe(ios B8 SYINI] 8} SJoUM SINS0IIUS 8XI-UBAL e
JO S5ISUOD J0AIp YL YO B{URACW B UC PEXOBIS @J8 Jey) AR} L0 POPEO] BJe SUeq By

Jafip jouun) ; sielap Aely s|qeAOl

- (9002 Lejo0s} 808 Butdors Yim sjueid BuAip opes :6i ainbis

sueaq o200 10 Bulug

PURIIBZIMG LIBIBAMULION
880uBIg PHUdY Jo AljsBAI

£TET.

TTeT

m|u




B 1 P00T60°GH - . E:Eic!n.—aow 10y ety

{9002 YIUBIR UBAY) YOUBIG UBAY JO JOLQ JOABAUOD MOy 8BNS (B2 9Bl

4a[p Jjagq eug

(9002 SHID) 20p winip 0 168 19T 1By

Ii\‘l‘:Y\l

gj E s

. i
Y o ey EBBB . a
M

3588%

{900z 2edsieqo(n) Tonp 1sneyxe je4ued e BIA JAIP o S3AES| e pejeinies
8y pue 84} 1y *|ou0D puE Sejljoid BinjRIadWS) JUBIBY P 'SBU0Z MOJHIR WiJeylp PABY ABW
pue S8U0Z SIdRINW dARY UBAIP BSAY)} Allensn) PeIBINIIDE PUB PajBeYal 51 uay) SIE By L
'pag anposd 8y PUB J18q By} ybnosyi-pue-seno Jo yBnouyi-pue-repun Buissed s) 1 10y By i
Jafip sy ybnouy; J1eq petesopisd B.U0 paUOSUEN S| [BUSIEW BY} JBAIp }19q JOABAUOD BY) U

Jsfup yeq 1okeAuc) pIeT

iz

00T s0e:

&c.a:a.laoowﬁoqsﬁ._

{9002 4aUBIG UBAIY) UILEIG UBAJY 10 JBLxG AUBJOY SNONURUOY G2 bl




vz 00z'80'e

dainauadod ] o) Binptey BYRT - B00TBDEL ' dpyminewasdoas Jo) einisy]

11 BuT(009 B

me i0u JIE

auoz $uneay-a:d [N
wnposd E

Sk i

) §3Ydyeq uy pauip 51 jonpoid ST / 1BWydoned wasIeg) W pi Ing seq : :

Bupaw epdiinw eyy jo 8snedeq snosuebowoy Ajteioedse penguisip si ewn vonue)es Buoy
B UiiM S10np0Jd Uj iNISIOW BU[ FREIB 8SEQ [|BIUS UD DEABIYOR ai seraeded Bulp yBin

. \
{9002 81915) 481/p WNj-pUB-P30 £ Binbly

. . , " (900 ©1915) 481G HSG-SKIATIN 1€ Banbird

. . ’ - _ 18p yeg-aidpny
{9002 Efaig} sopp v pUB-pesy 2¢ enDig - o : ‘ -

. v

Suplip moy PIXHI SNONUNNGY 7 FUNIPONFREINIING {9002 e191S} "8u0z 6ul00d SE peubisep SI UCHIOS J8q JSE| 8YL WS DUODOS 8L JO UOII8S

154y ey wr-Bufip leuy &g Woq sy ey uo N0 pelues ese Budip wew pue Bulip-eid

ey

éz;.u..?
P

e [ —

. . (900Z Bioig) s21/0 Hog-omL 0 embya

Swdp yneq s Junoyronzivg

(9002 MBI00%) BZBW PBOPAIS JOMOYLINS 8200 Ats 'peos BIiew 'peds

(5002 e1915) “sennuent anpoud abie( so} Buylup snonunuoo ey} pue lBWS 46} - PEyYSEM ‘pUBS BjGeioBon 'SIEaIBO BYY IINPOK! 94 JO [BAGLUSM [BOJUBYIBUL BYT Yip SIUEK BUIAID [BIUOZIOH 62 8Bl

pesn si BHAID y2eq sy} "epow SuiAlp moy paxiw SNONUNUCD JG SpowW Yojeq Wl pejelado . - . . o - ;

§q ued Jeup winl-pue-paay eyl 'Suilp snosusBowoy pue wesLOY B Ajusnbasuce

pue 1onpoad B 0 Bupiw wnwide ue seejueiend jeym ‘ssescud Builip ejoum By} , : .
Buunp sawy JeIaAes Joj JeUp BY) SSOIDE PEACW S) 189Ym ajpped oy} Wsiueyoew Buljieae.) . . - .
B UPA TWSIUEYISW 9jpped a)qow B AQ swjt Bupup 9joym ay) Bulnp padaaucd pue pexiu )
st jenposd 9y lonpcid ay) pue wonoq eanop B ybnouy umolg st Jie Joy WeisAs sy

By} 0} Aewindo peisnipe. aq ues seup By SNYJ JBUBALOD Aauenbay AQ ejqerien Alanuluy
s1 J18G slesedas AieAs jo paeds eyt 'S)aq BUmojio} ey ojuc paseayep 51 jonpoid ey ueym .

suesq 0002 Jo Bk
+

101JP MOJ} SNONUBUOY [ IBUP UINJ-puB-pasgy

{900z 21915} PeLp 59 0 JoNpoid .

vcn_‘_owu_;m:.,m.mm\s:toz ‘ mcmunmooofomc_?_n , ucu_._uz_?m..._._a«ao;:toz
. seausag peliddy jo AiisieArury S : . o $89uRIOg patddy o AsIBAILN

ouoz Bujlood ynMm I8P Jeq-om]

3_:_




N 00ZB0RL - . © dymneueidood Jop minsu ) RHSZ  DOOZ 0L ’ : diymneusdoog oy vy

‘uonesado pasuadnsun ue smo|e
" ’ Syl ‘steaysano welb jo eses u| B|dWEXe J0) UMCPINYS A|[EORBWOINE S1 ) (WeSAS -
SPIEZEL BUJO NS« . 104uU02 DuoaDele JO Jibo| Aglas} wWBISAS |104UY B UM PaoAUGD L Jaup eyl ,
. . UOIS0II021SBY JO Y5 « . : . ‘ “S|ene] aunisiow ynposd ay) o} k
7 ’ . waunsaal ybiH . . UIBYS g0kl 8yt Jo pesds syl sisnipe yoium (050D padds ojne Ue.Sey WeISAS Byl e
| . :sefejueapestp sy 610U 0] AIBSSE09U S| I JBABMOH ) "pepuIsad A|jepied eq UBD AWNIOA IR BYL =

ne ey Bundhond jo Agissod - . - (doso 1om Auen
seumeIedwa) OU) 4O (01UCD JOISET . pue asuep o} yidap paonpel 68} doud Ausae o) peisnipe aq ues yidep peq ayi e
pnpoid gy} jo vojesiuabowoy JOABKY % .

§1 01 dn peacaduwt s1 uojdwnsuos |ang wcﬂ 104 0} pejeinasoss S| uopes Bulocd

uonessdo panujuon e 8l WOy Jje jsneyxs uuem eyl pue peq Sup eyl Woy peses|ss eImsIow YL e
Kousiaye onweukpolay) JoAeW Aleloues) . . "pagds UOLILOT € Ye soup By yBnosy) sessed yonpoxd w,.._ L .
| : ’ ndino pue Aoedes wepcdw| . ”Q.m Jaup jo adA) sy ko seunjes; |eioedg

‘Smojje )y 9sNed8q BURSSIII UBYO S1JBLIP [BoBA ay) ‘sasnoyalem u

to/ap ujeld sdfy lesien gTEeZ ’ ‘ ] {9002 4IUBIG LBAYY) YIVEIG UBAIY 1O JILXT MOLS wB.:oQ SRONUIKIOD e Binbiy

FRPPIRIRN sl e 7

2 o ) Herres o e s 8

(9002 4814} DI 5411 SBLISNDU JBIUD 6 JBLCY MO SNONURLGD (6T einbiy :

HWILEAS ety FTHND

L HaNYIA z¢>..¢i

) mEQEonEm_ Burup mo| yym
‘Wnuc) A uapamsg uiing . pue mojuie yBiy AISA B Yim SRI0M WSISAS Moy Biqriop eyl peq paJaAno| pue ueyd eoey
@18 S38UP BYL "PIT NI SOLISNPU] JoIyD) §I SIGUP MOJ} SNONUMLIOD JO JBINJORINUBII JOYIOUY .. C e _.=_.s Ws(UEYOaW JoAALOD B u_o SISISUCY Youelg cm>_< 10 JuUp Moy o_n:au SNONURLOD 8yl

s

et . o e D B . 1 -




SPRT BOOZEO'RS dusinaueldodd o) SRS} . SHiE B0OTB0R ) ’ - . ' ) diyEINeUSI0oT Jo) BETAEY
. . i -
. e ) . ’ {900z Hodooq) Aep 1ad pess ysay O S6ULO0) GT 0) OZ 8806l Ues Jued (ejuauwusdxe
SIYL "SHOALP 0100 W A0 84l Ag eonoesd ol ind useq sey sdoysuom pajewoine
. . ~ . : -AliNy 1S4 BU) JO BUD "suesq jo swnjoa pue Addns Jenber e uo puedeop sjueld esey)
. ' © 20909 jo Bunped pue Bullsp ‘uolejuBwse) JOj PESN g UED sdoysdiom pejewojne-Aling
: sdoySyIOM pejewolny  ¢°Z
. " (0002 SWal BiLv ‘sBuR JOAID WS- (BW) 6 GnBi
’ - {9002 S} My7 “eBuss 1e/lp uied ginp (1)) ‘9t enbly
. |
{800z OV 200G JO JUBLIBES SAONURUDD 40} JUBIg G anbid |
w- ™ 1 A LR , . ) . - 5 iy ; i
i e v——— e o , . (9002 veI0aS) 8BBsBY J0} Jueld Builip SNONURLOD pua BuloAdes! [BILIBA LiB100S (/¢ 8Inbid
“..auﬂﬁn,_.v-- WRIRT T ST RO ) ) ) ,
ey o o L AT, v s e s i 900z 18095} wirylios sewmoyns K08 [BeuEs ut 8168450 10} Waid A1G 904 UBIOS iGE 8mBls

Wi

¢

" sueaq eo202 1o Bukig . - PUBJBZIMS UIRISOMULION - R " sueeq 20500 0 mc_?_n__‘ PUBIIBZIME UIBISEMULON
seauaiag penddy jo Ausieniun S : , : . : $80uB10g pel|ddy jo Aysieatun S :




" University of Applied Sciences
Narthwestern Switzecland

2.4.1 Suppliers and types of cocoa bean dryérs

Drying of cocoa beans

Company Dryer Type & Capacities Fuel typeffurace Details & Costs Direction { Gontact
-ALVAN - Batch deier ' Automatic oil bumer - Price single bed drier 2.5 tons | CHELWORTH,
gevelopmenl 2.5-15 ton batches. Mobile | To avoid risk of bumer capacity (with el. motor) 740(_) MALMESBURY.
ngland L I - : EURO WILTSHIRE, SNi6
batch driers: up to 5 ton | emissions lainting the beans, a 9SG, ENGLAND
balches. heat exchanger is an available | Price single bed drier 2.5 tons ! .
option for all static driers. capacity (with diesel engine) | T+ 44 (0} 1666
: - 11100 EURO 577333
Price twin bed drier 5.0 tons [F:+ 44- (0)- 1666
capacity (with el. motor): 11'400 | 577339
‘| EURO
E:
Statle twin bed drier, 2 beds Price twin bed drier 5.0 tons | info@alvanblanch.co.
working with a  single caPacity {with diesel engine): { uk w:
fanffurnace: ideal for high 15600 EURO WWWQ'Va!!Q]ﬂnChQO
moisture crops-and allows Price heat exchanger: - 7800 >*k
uninterrupted drying EURD | Keith Eyles, E:
Rotary drier A full iempempqre control is | The fual consumption s ﬁﬁf‘;iﬁs@a‘vaﬂb‘a
0.8-3.7 ton/r capacity at possible _with two automatic | improved b)! up te 15 % becau;e )
96°C. . pressure-jet bumers (can be [of air recirculation. And with | Neville Boulton, E:
: fuelled by diesei, gas, heavy oit | multiple fans drying, efficiencies | neville.bouiton@alva
) or multi-fuel options). The dryer | can be even more optimised: nblarich.co.uk
can bae linked to fired furnaces, ’
heat exchangers or
incorporating high or low grade
heat from CHP systems.
18.00.2006 20/48 '

Institute for Ecopreneurship
: .

Universityof Applied Sciences
Northwestern Switzeriand

Drying of cocoa beans

Company

Dryer Type & Capacities °

Fuel typeffurmace

Details & Costs

Direction / Contact

Conveyor drier

‘Qutput 8 — 26 Vhr dry maize
{45-15%)

5’—;,._ s

.| CHP systems.

Diesel, gas, heavy oil, multi fuel
options. Can be linked to fired
fumaces,* heat. exchangers or

The standard fumace 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 al!
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 tonfrw

Mobile continyous driers:
12-25 ton/hr

See for details in Cap. 2.3.2.4




University of Applied Sciences
Northwestern Switzerland

Drying of cocoa beans

Company

Dryer Type & Capacitie

Fuel typeffurmnace '

Details & Costs

Direction / Contact

~ ety

L

ASTRA, India

Batch tray drier

Fuel efficient biomass buming

The drying of cocoa beans was
successfully tested (indiaagronet
2008)

‘1 Areas |

Centre for Application
of Science and
Technology to Rural
. {ASTRA),
indian  institute of
Science in Bangalore

] Direction not knowed -

CHIEF Industries UK. Lid,
England

In-bin dryer

.

Waiting for reply

Waiting for reply

Continuous flow  dryer.

Waiting for reply

Natural gas LPG and other
altematives for heating the
dryar

10utput roliers

1 environment. Hot- dip galvanised

Waiting for reply

When there are large quantities
of grain to be dried. Holding
capacities of 17 -97 m®, min. 4.3
tons/h drying capacity at 65°C. -]

for controlled
discharge, Separate cooling zone
with a ventilating axial fan. Close
spaced lateral system for even
drying and good heat econamy:
Smooth  insides for simple
maintenance and a good working

Beckingham
Business Park,
Maldon, Essex. CM9

8LZ. ENGLAND

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

£:  info@chief.co.uk
W: www chief.co.uk

Geoff Freed
E: geoff@chief.cé.uk

Insiitute for Ecopreneirship

University of Applied Sciences \
Northwestern Switzerland

18.09.2008

IH4s

Drying of cocoa beans

Company :

Oryer Type & Capacities

Fuel typeffurmace

-Details & Costs

Direction / Contact

sheet steel for long life. Easy-
assemble construction. Level
moniters  and a  moisture
controlier that adjusts the ‘dryer's
oulput to ensure constant final
moisture content. {Tomum]

Electra, France

Batch

250 " BASCULANT,

2.5x2x1 4m, S m? -

“Waiting for reply

Electric Motor; § HP

47170 POUDENAS -
FRANCE

T: 0653657355
F: 0553973305
£: elevage@electrafr

W: www.electra.fr

Industrias Fimar, Colombia

Vertical dryer for cocoa &
coffee with two chambers:
dryer and pre-dryer

Weod, Carben, Gas, Diesel

Capacity 750 kg to 11°000 kg -

Recommended for yearly coffes.
productions -~ exceeding 500
afrobas :

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

T: (57-7) 7242716
F: (57-7) 7242985

W: )
www.industrasfimar.c

om, ) E:
indfimar@hotmail.co
m

FAQ Fumé Industries SA,

Continuous, vertical, mixed-

5, rus Jean-Marie

. Institute for Ecopraneurship

18.09.2006

32145
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University of Applied Sciences
Northwestern Switzrerfand

Drying of cocoa beans

Campany

Dryer Type & Capacities

Fuel type/furmace

Details & Costs

Diraction f Contact

France

flow dryer

Texier, ZI de- la
Fréminiére BP
90210, 35502 Vitrd
Cedex France

T:00(33)2997573

100, F:00(33)299 75

7320

E: .
fao direction@fao.fr

W: www fao fr

GRACIANO, Industria e
comércio’Lida., Brazil

Rotary cylindrical Drier for
coffee, cocoa and cereals

For . the burning of husk,

firewood and others {including
a cyclone and a fan)

Capacity range: 6m® (6000 L/H) -
15m* ‘

Av.Conde Francisco
Matarazzo, 502,
Parque Industrial
José A. Boso, CEP:
15.803-145
Catanduva-SP/BR

T/F: (17) 3522.5150

E:
maqgraci@terra.com.
br

Rua Honério Soares,

PINHALENSE S/A | Rotary dryer for coffee, | - uniform drying; short drying time;
Maquinas Agricolas, Brazil | c Ac20, grains quiick loading and unloading; fuel | 80, Esplrite Santo do
. : ‘savings; coffee husk buming; | Pinhal -~ S3o Paulo,
great durability C Brazil
T: (19) 3651-9200
F:{19) 3651-9204
Institine for Ecopranaurship 10.09.2008 3348 ‘
n University of Applied Sciences ) .
Northwestern Switzerland Drying of cocoa beans
Company Dryer Type & Capacities Fuel typefumace Details & Costs Direction f Contact
E:
peamarketing@peam
] arketing.com br
Capacily range: 16 m® w:
(1600L)-15m hitp:/Awww pinhalens
e.com.br/
PMS  Industies S.A, |LAW multi grain dryer | Gas, diesel, heavy oil, steam, | Continuous drying or re- | PMS Industies SA. |.
range, semi-industrial: 25- electricity, coal, wood, straw, | circulating drying 241, street "Aron, L

Luxembourg

600 T/24h

SATIG multi grain dryer
range, industrial: 400-2500

etc,

1150 Luxemburg

T: +352 26 32 14 03
F: +352 26 32 14 04

T.f?4h ' E: info@pms.lu

) W: www.pms.lu
Suncue Company Ltd., | Ventilating type dryer Diesel or kerosene; no gas or | Widely used for drying cocoa in { 105 Ren Hua Rd, Da
Taiwan ; - - : biomass type other countries & well | Li, Taichung,
; recommended TAIWAN, T: 886-4-

2496 6699, F: 6683,
E:
suncue@ms10.binet
net, w:
WWW.SUNCUR.Com

STELA Laxhuber GmbH,
Germany

Feead-and-tum drier for corn,
wheat, cocoa bean

STELA MS 5 and STELA
MS 70

Rated Capacity MS 5: 1 to
per h, MS 70: 5 to per h

Fuel Type: Natural gas

Bumer capacity MS 5; 233 kW,
MS 70: 965 kW

indirect heating
Airflow Rate MS 5: 11.000 m*h,

The feed-and-turn’ drier is used
for small and medium-sized
quantities. It is a good alternative
for the belt drier in the medium
range of capacity from approx.
1000 kg/24 h up to approx.

Ottingerstr. 2, D-

‘84323 Massing, T:

+49 {0)8724/899-0, F:

449 (0)8724/899-80,

E: - sales@slelade,
W: www slela de,

Instiute for Ecopreneurship

10.09 2006




n w University of Applied Sciences
Northwestern Switzerland

Drying of cocoa beans

Company

Dryer Type & Capaciﬁes

Fuel typeffurnace

Details & Costs

Direction / Contact

Dimension MS 5. 6 x 1,5m,
MS 70: 12 x 3m

MS 70: 65.000 m*h

15000 kgf24 h.

The beans are moved by feed-
and-turm device.

Retentton Time alt rated capaclty
is 360 min

Total Electrical. Power MS 5: 11

kW, MS 70: 50 kw _
Costs MS 5: 40.000.- €, MS 70:

Yves-Marc  Schade
schadef@stela.de

' 150.000.- €
- Table 1: Supliers of mechanical doers
\
Instituta for Ecoprensurship T, 18092008 T35/M8
n Univergity of Applied Sciences . .
Northwestam Switzertand Drying of cocoa beans

3 Altemative_s in cocoa drying

3.1 Plastic sheeting

The alian chooolate company KCAM introduced i a project in Liganda the use of plastic

sheeting for the sun drying of cocoa beans. The plastic sheating, which is converting the
sun’s uftraviolet rays o infrared, is suspended on an aluminium frame above the beans. In

this method, the beans which are raked out on mats under special polyethyfene sheets are

heated to 50-60°G. In this projact the sheeting casts US$6L.000. mnx;hismexpemmelor
growers but within reach for exporting firms. {Ehponling 2006)

32 Roof integrated panels for Crop Drying System

Gommercial dryers on the markel have generally been designed for use with ol propane,
wood or steam as the heat source. Buming fuei produces higher tempergtures than
necessary and the actual dryer efficiency may be low since a ot of the heat is not utilized. i
Some dryers may neod 1o be modified 0 enable them 10 operate with jower temperature
alr below 60°C which is better suited for solar heating ang which would also minimize
wasted heat and increase dryer efficiency. Sofar panels can be added i the mof or walls
of buildings, housing, existing dryers and the panels would either heat or prehieat the air
entering the fan and dryer. A sofar dryer for cocoa beans will handle approximately 5-6
-kg/day (initidl average moisture content of 50% and a Bnal mc of 7%) for each squane
mater of solar cotiector. (GPEKS 2006)
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~ Annex 6 Master students‘ Cert'if-ica-tes FHNW

J. Walder, Institute for Ecopreneurship . ' 21.09.2006
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n Fachhochschute Nordwestschweiz
Hochschule fiir. 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

Recyclmg of electromc scrap recovery of valuable
metals from prmted circuit boards

From February 11 to August 10, 2006

' at the

“University of Applied Scrences Noﬂhwestern Switzerland (FHNW)
: Institute for Ecopreneurship
Muttenz, Switzerland

o/ Ua/arf

Jirg Walder
Tutor

" This course was supported by UNIDO and FHNW

University of Applied Sciences Northwestern Switzerand (FHNW) » Institute for Ecopreneurship
St. Jakobs-Strasse 84 « CH-4132 Muttenz « Swilzeriand
Phone +41 61 467 45 05 » Fax +41 61 467 42 90 » juerg. walder@fhnw.ch « hitp: Ihvww fonw.chilifesciencesfiec



n Fachhochschule Nordwestschweiz
Hochschule fiir Life Sciences

This is to certify th_at

~ Mrs. Vu Minh Trang
‘born on May 26, 1980

Maéter student at Harioi Universify of Techhology.,- Vietnam

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

Treatment of textile dyeiﬁg baths with membrane
-technology for reuse of water and chemicals

From February 1 1to August 10, 2006

atthe -

Umversnty of Apphed Sciences Northwestern Switzerland (FHNW)
Institute for Ecopreneurship
_ Muttenz Switzerland

floasS

Jiirg Walder

o | Tutor

This course was supported by UNIDO and FHNW

.University of Applied Sciences Northwestern Switzerland (FHNW) « Institute for Ed'opreneurship -
" 8t. Jakobs-Strasse 84 « CH-4132 Muttenz « Switzerland
Phone +41 61 467 45 05 « Fax +41 61 467 42 90 « juerg.walder@fthnw.ch « http:/Avww.thow.ch/lifesciencesfiec



