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SUMMARY 

The Project DP/URT/86/026/A/Ol/37 ''Assistance to Essential 
Oils Industry, Zanzibar", started functioning from July 1, 1989. 
During the first phase of the mission of Chief Technical Adv1ser, 
the main areas of work needing immediate attention were attended 
to. These are: 

a) Improvement of extraction methodology of Clove Stem Oil. 
Work was started but could not be continued que to 
water problem. 

b) Factors contributing to quality products were identified. 

c) List of Spa~es for the existing machinery and vehicles 
was prepared besides identifying need for additional 
equipment. 

d) Laboratory design and modifications along with items of 
laboratory furniture, equipment, apparatus and chemicals 
have been suggested. Laboratory modification work will 
be done by Z.S.T.C. while other inputs will be provided 
by UNDP. 

e) Even though marketing strategy will be planned by 
Marketing Expert, a start in this direction has been 
suggested with the participation of the Marketing Manager 
and the Plant Manager in the International Seminar on 
Essential Oils to be held in New Delhi in November 1989. 

f) Study of naturally occuring aromatic plants of Pemba has 
been initiated. The work will be continued. Plants 
considered suitable for Pemba to augraent essential oils 
production have been suggested. 

g) Deployment of Experts in the Project and Training Programme 
for counterpart personnels of the Project has been planned 
tentatively. 
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h) The Distillery has problems,such as irregular water 
supply, lack of vehicles i.e. jeep and motorbikes 
which are impediments to its successful and efficient 
working, especially now that cultivation of aromatic 
plants has been started. 

RECOMMENDATIONS 

In order to make best use of the Project and overall efficient 
working of the Clove Stem Oil Distillery, following recommendations 
are made: 

1. Laboratory modifications and equipping it witfi requisite 
benches, shelves and cupboards etc. should be started 
immediately by the Distillery so that work can start no 
sooner equipment, apparatus and chemicals are received. 

2. A qualified Chemist and an Agronomist should be appoir.ted 
so that they can be trained by Project Experts during 
thP. Project. 

3. As a first step to develop increased market for stem oil, 
the Marketing Manager of ZSTC and Plant Manager of the 
Distillery should be sent to the International Congress on 
Essential Oils to be held in New Delhi in November 1989. 
About 1600 delegates from the world (ihcluding India) are 
expected to attend the Congress. 

4. The Distillery does not have a regular and dependable 
source of water supply. An independent source for water 
e.g. from a tube-well is considered very essential. 
UNDP may consider provision of motor and pump if the 
boring of tube-well is done by the Distillery. 

S. Out of Project funds, one Suzuki ~eep and two motor-bikes 
are strongly recommended. 
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6. Steps should be taken now to acquire about 25 acre of 

land and keep it ready for planting under various crops 
during the Project. The Distillery should make available 
adequate finances to undertake this work. 

7. A Perfumer Consultant may be fielded for two to four weeks 
to train local personnel ir. 'he odour evaluation of 
assential oils and those produced in the Distillery. 
His expert opinion on the quality evaluation of stem 

oil produced under different parameters will go a long 
way in production of quality stem oil. 

8. The Distillery should take steps to procure 200 litres 

of rectified spirit per annun for analysis of essential 
oil5 and quality control work in the laboratory. 

9. In order to do maximum possible work in the diversification 
of aromatic plants cultivation to introduce more oils 
in the production range, the Project of one year duration 
may be spread over longeT period by staggering deployment 
of Experts during different periods. 



INTRODUCTION 

The project "Assistance to Essential Oil Industry, Zanzibar"; 
Maximising the capacity of the Clove Distillery of Chake Chake, 
DP/URT/86/026/A/Ol/37 started from July 1, 1989 with the arrival 
of Dr. Baldev Gulati, Chief Technical Adviser in Chake Chake. 
Briefing was dale by a subst.anti.\te officer of UNIIX> in Colanbo, 

Sri Lanka on 26th and 27th of June 1989. Due to lack of 
information, the Chief Technical Adviser proceeded direct to the 
Project site at Chake Chake instead of making a brief halt at Zanzibar 
to meet the concerned officeTs of Zanzibar State Trading Corporation 
(Z.S.T.C.) and the Ministry of Tra~e and Industry. However, contact 
was made by telephone. The Deputy General Manager of Z.S.T.C. posted 
at Wete came to meet the Chief Technical Adviser for discussion about 
the Project. 

Detailed discussions were held with the Plant Manager and 
Production Manager of the Clove Stem Oil Distillery. Modus Operandi 
of the Project as per Project uocument, the job description of the 
Chief Technical Adviser as also the major needs for succesrful 
working of the distillery was worked out. Details are given in this 
Report. 

The Clove Stem Oil Distillery is located in a spacious 
premises and is well planned. The Distillery is under the Z.S.T.C. 
Zanzibar and is manned by a qualified Plant Manager and Production 
Manager. Organizational chart is enclosed at Annexure I. A brief 
description of the work done during First Phase of the Mission of 
the Chief Technical Adviser is given hereunder: 

1. Iaproyeaent of extraction aethodoloey 

Distillation of Clove Stems was standardised by the supplier 
of the equipment i.e. Tournair Frere, Grasse (France). This is 
being followed for the production of the oil. 
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The distillery comprises of 10 distillation units of 3000 
litre capa~ity cap~ble of taking a charge of 700 kgs. of clove stems. 
The units have built in arrangement for distilling stems at 100°C to 
120°C still temperature, corresponding to still pressure of 1 bar 
to 2 bars. In actual practice, distillation is done at pressure of 
1.5 · 1.8 bars in the still. Out of 10 st!lls, one is reserved for 
distilling lemon grass while another needs minor repair. The factory 
which runs on one shift basis pro~esses 5600 kgs. of stems in 8 stills 
yielding 220 to 250 kgs. of oil per day. The factory normally runs 
for 5 days a week; Friday is kept for general cleaning and maintenance 
of equipment and boiler. Under the present working schedule 1300 
t~n&es of stems can be distilled on one shift basis yielding SO to 

60 tonnes of the oil per annum. 

Distillation of stems is done for S hours which i~ supposed 
to give oil of good quality in optimum yield. Oil obtained is of 
light yellow colour free from moistur~ and suspended particles. 

Oreration of the units is not difficult but needs effective 
supervision. Cil from separators is reffioved at regular intervals, 
weighed, put into cor.tainers having fine mesh for removing any dust 

or suspended matter. The fil~ered Qil is pumped into a vaccum 
distillation unit wherefrom water/moisture is removed under vaccum. 
Clean and transparent oil is packed in drums for export. 

The entire procedure of distillation was studied c~refully. 
Plan of work was chalked out to determine parameters for distillation 
so as to get maximum yield of good a~ceptable quality conforming to 
International Standards. Work was started; r~sults obtained so far 
are given elsewhere in this Report. However, this w~rk is expected 

• 
to take longer time than available A~ring the first ?hase of the 

Mission. 

One of the main impediments in operating the Distillery 

on su~tained basis is lack of regular supply of water. During this 
missi~n, the factory remained closed for 10 days due to non-supply 
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of water from the town. It will be necessary to have a dependable 
source of water. Th~ best course would be to have its own independent 
~upply. Digging of a well may be done by the Distillery (Z.S.T.C.) 
while motor and pump be purchased from UNDP Project funds. 

Arrangement of water supply needs immediate attention. 

2. laproyed aethods of quality assessment and storaee of 
essential oils and related products 

In order to produce quality essential oil of clove stems, 
care is exercised at the time of clove stems purchase. Stems are 
classified into 2 grades: grade I which are carefully dried in the 
sun are free from mould and fungus contamination while grade II are 
those which are not dried so carefully. Grade I stems are purchased 
at T.Shillings 4.00 per kilo while Grade II are purchased at T. 
Shilling 3.00 per kilo. The farmers are en~ouraged to produce only 

Grade I stems. 

It is planned to study effect of drying and storage of stems 

on yield and quality ~f the oil. 

Clov~ stem oil produced, as mentioned earlier, is clean, 
transparent and free from moisture and suspended particles. It is 
analys~d carefully dnd packed in clean drums. Further, the oil 
produced in C!.dke Chake is light yellow, not ~ommon for clove oils, 
especially le~f oil, which is of deep colour and not free from moisture 

or suspended materials. 

The oil has to be packed in drums which are clean anc without 

any exposed inner surface to mild iron responsible for imparting 
dark colour to the oil. The oll, however, if stored for long periods~ 

has the natural tendency to acquire colour. 

While eugenol content is the prime requirement for good . 
quality clove oils, in the case of stem oil, odour value is likely 
to influence the quality and t~ereby its sale. This factor will be 
given ~ue attention in our work of production of good qua1i~y oil 

I 



-----------------------------~------ ----

- 4 -

~hile working for improved methodology of oil production. 

Clo·.re stem oil of Zanzibar origin which has been out of 
market for quite some time, has been replaced by clove leaf oil 
which even !hough is inferior to stem oil can serve the overall 
purpose of flavour and fragrance industry. Its re-appearance in 
the market is not well known, Also, clove leaf oil is cheaper 
(JS$ 2.5 to 3.0 per kg.) as against US$ 5.0 per kg. of clove stem 
oil. Sale of the oil is however, picking up though not commensurate 
with its production potential. Sales figures of clove stem oil 
during the last few years are as under: 

Qil fl.·QdJ.u;ed llU illi liB.i 1.2.li. .lilZ. ill.a 
(Tonnes) 24.4 22.7 17.7 10.0 27.0 20.6.2 

Trend of sales during 1989 is good. So far during June-July 
13.7 tonnes of oils has been sold. 

Average annual production of clove stems per year is of 
the order of 2000 tonnes corresponding to about 80 tonnes to 100 

tonnes of oil (after methodology of production is improved). Also 
2500 tonnes of clove stems are in stock with additional expected 
crop of about 1000 tonnes during 1989. 

Marketing Expert of the Project is expected to arrive soon 
who will chalk out strategy for improved sales. Also, Marketing 
Manager of ZSTC is to go on an extensive tour to explore market for 
this oil. In the meantime, wide publicity on the availability of 
this oil on regular basis is called for. 

It is also considered adviseable that Plant Manager of Clove 
St~m Oil Distillery is associated with the tour of Marketing Manager 
of ZSTC. 

An Internationa Seminar on Essential Oils is to be held 
in New Delhi on 14 - 17 November 1989 where about 800 foreign delegates 
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from the Industry are likely to participate. Bot the Marketing 
Manager and the Plant Manage~ should attend the International Seminar 
with samples and brochure on clove stem oil. This gathering will 
be a unique chance and offers a good business opportunity. 

4. Sub-contractin1 of repairs to the aanufacture~ 

With the help of Plant and Production Managers, who are both 
qualified engineers, a comprehensive list of spares needed for 
efficient running of the P!ant has been prepared. Work of repairs 
will be done locally without the help of suppliers of equipment. 
Only difficul~ and specialised job is lining of boiler furnace with 
refractory bricks. Possibility of getting this job done by a 

competent party in Dar-Es-Salaam is being explored. Exact position 
will be known in near future. 

It is also envisaged that Expert Engineer of the Project will 
assist in repair of the equipment after spare parts are received from 
abroad. 

List of spares is enclosed at Annexure II. 

5. Diyrrsification and Sele;tion of essential oil bearin& 
plants for Peaba 

Considerable investment ha~ been made by the Government of 
Zanzibar in setting up of modern steam distillation plant at Chake 
Chake. This uni~ is meant solely for distillation of clove stems, 
the oil produced is for export onl). Production capacity of the 
unit, if worked on 2 shifts basis, is 110 - 120 tonnes of oil from 
2800 t~nnes of clove stems. Regular availability of stems is about 
2000 tonnes per year. After processing available sterns the cnit will 
have capacity to distil other materials. 

To make full use of the unit and free it from the risk of one 
produ~t prod~ction it is adviseable to produce other aromatic crops 
for ~xport. 
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Pemba by virtue of its good soil and cli~ate will be suitable 
for a number of essential oil bea1·ing crops. A few important species 
considered suitable for cultivation are given hereunder. Due 
consi<leration to export market and world demand has been given while 
suggesting these species: 

1. Lemongrass 
2. Cintronella (Java type) 
3. Palmarosa 
4. Vetiver 
s. Patchouli 
6. Cinnamomum cassia & C.zeylanicum .. 
I • Basil, French and Reunion 
8. Nutmeg 

9. Pimento (Allspice) 

10. Yland Ylang & Cananga 

11. Euca:yptus 

Out of the above, Cinnamomum, Nutmeg, Pimento an~ Ylang Ylang 
are long range proposition. However, a start can be made now. Other 
crops suggested are short-term proposition and can given return 
within a year and earlier of their cultivation. 

It may be noted that introduction and large scale cultivation 
of other aromatic crops will take long time, may be 3 - 5 years. This 
Project of one year duration should be spread over 2 years or so to 

enable to get some results. 

(A preliminary survey made during the first phase of Chief 

Technical Adviser's mission has revealed the presence in natural 
state of Ocimum Spp. (Q canum - & O. sauve) Cinnamomum Spp. Vetiver, 

Ylang Ylang and Eucalyptus species.) 

While lemongrass cultivation of Cymbopo2on citratus has been 

taken up from the planting material available locally, the same 
for other crops will need to be imported. Fol lowing 3 species may 

be taken up immediately: 
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Species 

Cintronella (Java Type) 
Palmarosa 

Vetiver 

Source of Planting 
Material 

C.I.M.A.P., Lucknow, U.P.,India. 
CIMAP, Lucknow and Forest 
Department, Maharashtra,India. 
Indonesia, Reunion, Haiti 
Islands. 

It is also suggested that improved lemongrass material may 
be imported from India. 

Department of Agriculture at Pemba is actively assisting in 
the cultivation of lemongrass. However, C.T.A. got involved in this 
activity with regular visits to the planting area. Suggestions 
regarding land preparation, spacing, maintenance of the crop, control 
of diseases, harvesting have been giv_n for the crop. This activity 
of the Clove Stem Oil Distillery will be given due attention by the 
Project. 

While active help of the Department of Agriculture is 
available, it is co~sidered adviseable that a full time worker may 
be employed by the Distillery. As and when a qualified worker is 
employed, he should be sent for training abroad. 

Even though one still has been reserved for lemongrass 
distillation it will be necessary to instal a separate unit outside 
the distillation hall housing existing stills. The entire atmosphere 
within this hall is permeated with clove oil odour and other essential 
oils produced there are likely to get contaminated. This was observed 
to be the case with the lemongrass oil distilled in trial lots. 

Distillation units (two) of capacity 3000 - 4000 litres 
each are adequate to begin with. These units are to be installed 
near the boiler in a separate shed. 

6. Deployaent of Consultants/Experts in the Project 

As per the Project Document following experts will be working 
for the Project: 
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1. Essential Oil uisti!lation Plant 
Expert (C.T.A.) 12 m/m 

2. Chemical Engineer 1 m/m 
3. Agronomist 3 m/m 
4. Marketing Expert 2 m/m 
s. Quality Control Chemist 2.5 m/m 

For effective coordination of the experts it is imperative 
that they are fielded at different periods and that too when the 
C.T.A. is present at the Project site. 

Marketing Expert and the Engineer should complete their work 
in single mission while the other i.e. C.T.A., Agronomist and Quality 
Control Chemist should be fielded in split missions. 

After discussion with the counterparts in the Distillery and 
overall consideration of work programme, fielding of experts has been 
chalked out as per Annexure III. 

C.T.A.'s fielding has been divided into 3 spit missions, 
primarily due to the fact that work of diversification of production 
~f essential oils from cultivated crops as also from the locally 
available material is likely to take time. (Survey of the existing 
essential oil bearing species is also proposed to be done: Work 
on this aspect has already been taken up, locating natural plant 
species of ocimum, cinnamomum and vetiver.) The Project should, 
therefore, continue till end 1990. 

Quality Control Chemist will complete second leg of his 
mission after GLC, chemicals and items of apparatus have been received. 

Agronomist should visit the Project site in 2 split missions. 
He should visit for 2 weeks in fir~t mission and for 2.5 months in 
second mission wherein he will be expected to undertake planting of 
various species for which planting material will need to be imported. 

Fielding of Experts is summarised as under: 



1. 

2. 

3. 

4. 

s. 

tX:Ptrt 

Essential Oil 
Distillation 
Plant E~ert 
(C.T.A.) 

Agronomist 

Quality Control 
Chemist 

Marketing Expert 

Chemical 
Engineer 
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Hi:i:iian 
lil lnJ1 

0.S months 5 months 
(June-August (November 1989-
1989) March 1990) 

0.5 months 2.5 months 
(Nov.-Dec.1989) (May 1990-_ 

July 1990) 
0.5 months 2 months 
(July 1989) (May-June 1990) 

2 months 
(November-December 
1989) 

1 month 
(May-June 1990) 

.lI:d 

5.5 months 
(May 1990-
Oct.1990) 

It is also recommended that a Consultant Perfurmer be fielded 
for 2-4 weeks to train the concerned factory staff in odour evaluation 
of essential oils and specially those which are likely to be produced 
here in due course. Steps may be taken to locate an Expert in this 
field. 

7. Irainine Proerawwe for countexpart Personnel 

All the Experts (International Staff) will be actively 
involved in Training of Counterpart Personnel at site. The national 
staff will be trained further by sending abroad. Tentative programme 
for this activity as per Project Document is given as under: 

In all six Fellowships/Training/Study Tour have been identified 
in this Project. 

1. Plant Mana2er 

The Plant Manager is expected to have an overall view of the 
industry such as production, quality control and marketing. 
His study tour has been designed based on this conception. 

It is recommended that he be associated with the Marketing 
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Manager for tour; he should attend the International Seminar 
on Essential Oils to be held in Ne- Delhi in November 1989. 
Thereafter, he should undertake a separate study tour of 
selected places such as visiting some premier Institutions 
and production centres for essential oils in the developing 
countries. It will be desireable if he also visits countries 
such as Turkey, Nepal and Vietnam where UNIDO Project of 
similar nature are in progress. His study tour is proposed as: 
i) October 1989 - November 1989: 6 weeks (with Marketing 

Manager of Z.S.T.C. Zanzibar) Visit I.T.C. Geneva and 
Firminsch, Furst Day Lasson (Zurich), Grasse-Nice (France), 
Cavallier Freres, P. Robertit, etc. Naarden (Holland), 
companies is London (U.K.) like R.C. Treat; International 
Seminar at New Delhi to be visited at the end of the 
study tour. If possible C.T.A. of the Project will 
associate at New Delhi and then join Project at tne second 
leg of his mission in Pemba. Period of study tour to be 
decided in due course. 

ii) R.R.L. Jammu, R.R.L. Trivandrum, CIMAP, Lucknow, R.R.L. 
Jorhat, Assam (all in India), H.P.P.C.L., Nepal and Turkey 
on return journey. 
The above study tour is expected to benefit the Project 
in a big way. 

2. Marketine Manaeer 
Marketing Manager of Z.S.T.C. Zanzibar will have a joint study 
tour with the Plant Manager as given above at No. 1. 

3. Production Mdnaeer/Cbief Eneineer 
i) Production Manager to be sent to the suppliers of G.C. 

equipment to learn about the instrument and its maintenance. 
Period of visit (about 2 weeks)to be decided in consultation 
with the suppliers of equipment. 

ii) Visit to the production centres of essential oils of 
Vetiver, Patchonli, Ylang Ylang, Clove leaf, etc. in 
Indonesia. 
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4. Distillation Foreman 

Distillation Foreman will accompany the Production Manager 
to Indonesia as suggested above. 

S. Maintenance Foreman 

Maintenance Foreman is proposed to be sent to Karachi for 
training including, the machine operation and related 
jobs of maiutenance. 

6. Analytical Chemist 

Analytical Chemist is proposed for training in CIMAP, Lucknow 
for 3 months on the analysis of essential oils by routine 
chemical methods and by instrumentation technique. Period 
of training to be decided in due course in consultation with 
CIMAP, Lucknow. 

8. Laboratory Desien - Modification and Ljst of Equjpwent, 
Apparatus and Cheajcals 

The Quality Control Chemist who was to arrive at the Project 
site to suggest modification in Laboratory and prepare list of 
equipment, apparatus and chemicals was asked by UNDP/UNIDO to cancel 
his split mission. This work has, therefore, been done by the 
C.T.A. In the meantime, the Expert was sent to Pemba. He was 
briefed by the C.T.A. in Dar-Es-Salaam on 4 August 1989 and was given 
the list of laboratory equipment, apparatus and chemicals and lab. 
design. 

Two rooms have been set apart for laboratory; one will be 
equipped for chemical analysis while the second will be used for GLC 
and other sophisticated equipment. Design sketch of the two rooms is 
enclosed. 

The Distillery (ZSTC) will undertake laboratory modification 
job while other inputs will be provided by the Project. 

List of equipment (except GLC and its accessories being 



- 12 -

ordered by UNIDO, Vienna), apparatus and chemicals is enclosed at 
Annexure IV. These are to be processed for placing order by UNIDO. 

9. Machinery,Vebicles and List of Spares for efficient workin& 
of the Distillery 

The Distillery is well equipped with the following equipment 
and machinery. 
1. Distillation Units (10 of 3000 litres capacity each capable 

of a charge of 700 kgs. of clove stems each) complete with 
condensors, separator, storage tanks and vacuum distillation 
unit for re~oval of moisture. 

2. Boiler with dryer (for exhausted clove stems to be used as 
fuel) conveyers. 

3. Water Treatment Plant 
4. Maintenance Workshop 
5. Generators: i. 165 KVA (Rolls Royce) 

6. 

ii. 90 KVA (DAF) 
iii. 33 KVA (Ford) 

At the present, only 165 KVA generator is in working order. 
33 KVA generator will be repaired locally. 
Vehicles: i. Tata truck, 7 tonnes - (Purchased 

back) 
about a year 

ii. Renault Lorries - small - 5 year old 
(Two) 

iii. Peugeot Pick-up Van - 7 year old in very bad 
condition. 

iv. Forklift 
Tata Truck, needing a minor repair will soon become road worthy. 
Other vehicles, except Forklift are in bad shape. ~s the 
position stands the Distillery is without any transport and 
urgent steps need to be taken to overcome this deficiency. 
With the enhanced activity of the distillery in the procurement 

and transport of material for distillation, regular and effective 
supervision and related works in cultivatio11, following vehicles are 
considered absolutely minimum ~ssential requirement. 



- 1~ -

1. Truck - 7 tonnes (Either Tata or Isuzu) - ONE 
2. Suzuki Jeep ONE 
3. Motor Bike TWO 

Motor bikes will be useful in economising eAi>enses on visits 
to cultivation areas as also will be mobile where jeep cannot go 
for want of motorable roads. 

Evan though there is no provision for a jeep and motorbikes 
in the Project their purchase is strongly recommended. Annexure II.A. 

Requirement of spares for the existing equipment and vehicles 
has been evaluated and is given at Annexure II.B. 

10. lfgzk. done on local Aroaatjc Plants I iaproyeaent jn 
aethodoloey for Stea Oil 

A preliminary survey of soEe places indicated presence of 
essential oil bearing plants. Some of th£Je were collected and 
distilled in the Laboratory to get an idea about the oil content and 
quality. 
1. 

Data is as under: 

Ocimum canum. The varietal identification needs to be done. 
ThP leaves and inflorescens (the plant is in the stage of 
seed setting) on distillation indicated: 

Oil content on fresh herb 0.8 to 1.2 percunt ViW 
Oil content on moisture free basis 3.2 to 4.0 percunt V/W 

2. Ocjmum sauve. The plant seems to be Q.sauye but botanical 

identity should be confirmed. Eugenol seems to be the main 
constituent of the oil. oil content data is: 
Oil content 0.87\ on fresh herb 

2.17\ on moisture free basis 

3. Cinnamomym specjes. Identification of the plant species needs 
to be done. Distillation gave an oil heavier than water and 
seems to contain eugenol. Oil content was as under: 
Oil content 0.4\ on fresh herb 

0.8\ on moisture free basis 
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4. Yetiye~. Vetiver thrives well in Pemba. Under natural 
conditions of growth, yield of roots is less which would 
improve under proper cultivation. Oil content was: 
Oil content 0.81 on fresh weight 

3.21 on moisture free basis 
Quality of oil from oil from odour point of view seems good. 
Further work on larger charge could not be undertaken as 
boiler did not operate for want of water. 

S. Work on the distillation of clove stems (on large scale) 
was started by isolating a still exclusively for this work. 
Distillation was done under following 

Still Temperature 
i. ioo 0 c 

ii. ios 0 c 
iii. 110°C 
iv. 11s 0 c 

conditions: 
Pressure 
1.0 bar 
1.22 bar 
I.SO bar 
1.80 bar 

Oil fractions were collected after every 30 minutes and 
late on every one hour. Engenol content was determined for each 
fraction as also for the complete oil. 

The work could not be continued as boiler was out of operation 
for want of Wdter. This work is proposed to be carried out during 
next mission when the Laboratory is expected to be equipped enabling 
complete analysis of fractions including GLC profile of the fractions. 

6. Analytical. Samples of clove stem oil from experimental work 

were routinely analysed. 

A sample of lemongrass oil produced on large scale distillation 
was analysed for its citral content by sulphite method. It was found 
to be 77 percent indicating suitability of the cultivated material. 
A good number of samples of lemongrass oil will be analysed after 
receipt of chemicals to study quality from different harvests. 
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PRODUCTION MANAGER 
CHIEF ENGINEER 
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ORGAN I ZAT 1 ONJL STRUCTURE OF 
CLOVE STEM OIL DISTILLERY 

(PEMBAJ 

~ 
--~ LANT MANAGER 

NASJB SULEIMAN Ot..tAR) 

LEMON GRASS 
PLANTATION ;:J (MR. RAMADHAN KCMBO FER MR. ALI bAKARI ALI 

MAINTENANCE 
(MR. BADRU 
ALI ZUBER) 

LABORATORY 
(MR. AB:>ALLA 

SULEIMAN HAJI) 

TOTAL STAFF S'l'RENGTH 
(PERMANENT) 

BOILER 
(MR.ISSA 
HASSAN 
ICHATJ9U) 

75 

CASUAL WORKERS 20 
(FOR LEMONGRASS PLANTING,ETC.) 

1 
DISTILLATION 
(MR.ALI SHAALI) 

·-

t _ I 
ACCOUNTS ~98~~N & 
!MR .KHALEF (MR.SALUM 
A BOA LL/. KHAMIS 
KHALEF) SALUM) 

-
ADMINISTPATJON & 
FINANCE 

MR. AHMADA BAKAR ~OMBO 

-

I 
1 

PURCHASE -PERSONNEL & 
{MR.OMAR ADMIN. 
HAMAD H~MD (MR.ALI 

HAMAD 
KHATIBV) 



ANNEXURE II.A 

- 16 -

LISI OF EQUIPMENT & VEHICLES IO BE 
PURCHASED 

1. Truck (7 tonnes capacity) either Isuzu or Tata. Tata 

truk is expected to be cheaper and good. 

2. Jeep Suzuki 

3. Motor Bikes 

4. Distillation unit - twin ~et, 3000 - 4000 litre capacity 

s. Pilot distillation unit, capacity SO litres (effective) 

to work with steam and/or electricity 

6. Photoco~y machine 

7. Typewriter 
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SAPRES FOR THE PRPOSED NEW CAR (SUZUKI) 

No. Name Quantity 

1. Brake master cylinder -:-epair kit 4 pcs 

2. Brake wheel cylinders complete 1 set 
Crear and front) 

3. Clutch ?lates 4 pcs 

4. Brake liners 3 sets 

s. tyres and tuhes 8 pcs 

b. Ball joints for steering system 2 sets 

7. Crank shaft beillrings (S.T.D.~) 1 set 

8. Oil filters 10 pcs 

9. Cylinder h~ad gaskets 4 pcs 

10. Spark plugs 8 pcs 

11. Suspens~on dampers 2 sets 

12. Engine overhaul gasket 

i3. Cross joints .:or transmission 3 t>CS 

14. Brake wheel cylinders 3 sets 
(rear and front) 
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SPARES FOR THE PROPOSED NEW TRUCK (IATAl 

N2~·---------------------N...._am.e:111---------------------~Q~u~a~n~t~i~t~Y~ 

I. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14~ 

Brake master cylinder repair kit 

Brake wheel cylinders complete 
(rear and front) 

Clutch plate 

Brake liners 

Tyres and Tubes 

Ball joints for Steering System 

Crank hsaft leanings S.T.D. 

Oil filters 

Cylinder head gaskets 

Injectors 

Suspension dampers 

Engine overhaul gaskets 

Gress joints for propeller shaft 

Brake wheel ~ylinders (rear and front) 
·repair kit 

4 pcs 

1 set 

4 pcs 

3 sets 

6 pcs 

2 sets 

1 set 

10 pcs 

4 pcs 

12 pcs 

8 pcs 

2 sets 

3 pcs 

3 set".i 
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ANNEXURE II.B 

No. 

1. 
? 
- I 

3. 

4. 

s. 
6. 

7. 

8. 
9. 

10. 

11. 
12. 
13. 
14. 

15. 

16. 

17. 
18. 

19. 
20. 
21. 
22. 

LIST CF SPARE PARTS FOR EXISTING 
MACHINERY AND VEHICLES 

Name Part No./Specificat1on 
BOILER 
Paint 
Ste#M purge valve 

Water pump complete with pressure 
booster and pressure senser 

Speed reduction unit for 
screw con·\Tey~r 

Electrovalve 

Speed reduction unit for screw 
conveyer 
Steam pressure gauge 
DISTILLATIOli 
Drain valves 
Steam pressure gauge 

High temp 
PN25/4D.25C.7707980 
EMA 4 
3 phase S OHZ 
No. F 10503431 
2 40 Volts 275 amps 
Leroy semer 
NV 25 V 0 1 
586667/1 
240 v 
Leroy semer No. 510454 
Type PS 1220 Rl/20 
(0 - 20 bar) 

VT 201.A.114 
(0 - 4 bars) 

Tree way valv~s with 
Mild steel sheet 

sets of joints B.1411 Tournaire 
300G x 1500 x 5 

Clocks 
Balances 
Silicon Rubber sealent 
fURIFICAIION 
Vacuum pump cor.1plete with 
controls 

Sensing unit fer vacuum pump 

IORISHQJ! 

Car battery cb·rger 
Gas welding and cutting unit 
including gauges and no7zles 
Wood saw machine belt drive 
Multimeter for industrial use 
Megger 
Portable arc welding machine 

upto 500 kgs. 

LONE 253090 
BN 131 01 0 
NO. 2678877 

Max pres~ure 8 bars 
Tmax 100 
Type 3 VC 
OM 12 M 

(6V - 24V) 

1 HP 
EVC 

Single phase 240 V 

Quantity 

20 Lts. 
4 pcs 

1 pc 

1 pc 
4 pcs 

2 pcs 
2 pcs 

7 pcs 
10 pcs 
10 pcs 
20 pcs 
10 pc:s 
1 pc 
10 tubes 

1 pc 

1 pc 

1 pc 

1 set 
l pc 
l pc 
l pc 
1 pc 



- - ... -------------------

23. 
24. 
25. 
26. 
27. 

28. 

Welding rods 
Welding rods 
Welding rods 

Welding rods 

Welding rods 
Bolts and Nuts 

- 20 

of various 

Cast iron 

Mild Steel (4mm) 

Mild Steel (5mm) 

Mild Steel (3mm) 

(Arc)Stainless Steel 

size MlO, Ml3, Ml7, Ml9,M24 

29. Welding rods Aluminium 

30. Gasket sheet For steam pipes 

31. Drill bits H.S.S. (3mm-24mm) 

32. 
33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

Araldite 
Taps, Dies and Holders 

Tubes (large) 
H • S • S • ( M2 4 - M3 ) 
(In triplicate) 

Lathe machine 
Bored to pass~30mm 
Admission between points~600mm, 
overbed _,,, 200mm 

Cutting discs (Super flex) 

Caster wheels 

WATER TREATMENT 

230 x 3 x 22.2 
Max R.P.M. 
6600 - 80 mis 
(IJ 20 cm 

Centrifugal pump for cooling tower NOWA 5016 155 
BN 041 02 2(B.3431) 

Water Pump 

GENERATORS 
Alkaline batteries for standby 
generatorys (feedom battery) 
Injection Pump for Rolls Royce 
Engine 
Engine No. C 132030 - 5 
Designation C 6132G 
Build No. 68566 
Sta~ter Motor for Rolls Royce 
Engine 
Engine No. Cl32030 - 5 
Designation C6132G 
Build No. 68566 
Alternator CAV AG5R for Rolls 
Royce Engine 
Engine No. Cl32030 - 5 
Designation C6132G 
Build No. 68566 

NO 9 000 139 
AKHE 3603 
BN 081 01 O(B-3432) 
NO. 2 802 127 

12V - 102AH 

OX3127 

0 D 16740 

0 D 19128 

10 kgs 
15 kgs 
15 kgs 
20 kgs 
5 kgs 
30 kgs 
Each 
15 kgs 

1 roll 

2 sets 
5 pair! 
1 set 

1 pc 

100 pc: 
16 pcs 

2 pcs 

2 pcs 

6 pcs 

1 pc 

1 pc 

1 pc 



43. 

44. 
4S. 
46. 
47. 
48. 
49. 
so. 
51. 

S2. 
S3. 
S4. 
SS. 
56. 
57. 
58. 
59. 
60. 
61. 

62. 
63. 
64. 
65. 
66. 

67. 
68. 
69. 
70. 
71. 

72. 

73. 
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Water Pump for DAF Engine 
Engine Type D T 61SA 
Engine No. E S0173 
Spec.No. 443266 
ELECD.ICAL 
Circuit Breakers MERLINGERIN 

do 
do 

- do -
- do -
- do -
- do -
- do -

do 
Contactors BBC 
Contactors UNELEC 

- do -
- do -

Contactors BBC 
Bloc UNELEC 
islock UNELEC 
Blocs TELEME~ANIQUE FRANCE 

- do -
- do -
- do -
- do -
- do -

Overhead Relay TELEMECANIQUE 
FRANCE 

- do -
- do -
- do -
- do -

- do -
TRANSPORT 

Brake Front Wheel Cylinders 
(complete) for Renault truck 
FRANCE 
Repair kit for item 72 

C 32 H - lOA 2 wires 
C 32 H - 15A 2 wires 
C 32 H 20A 2 wires 
C 100 - 40A 4 wires 
C 32 N - 2A 2 wires 
C 32 H - 15A 3 wires 
C 32 H - 32A 4 wires 
C 160 N - 160A 4 wires 
C 250N - 2SOA 4 wires 
lOB lOS/30 - 22 
RDV 48 Volts 
RAV 12 48 Volts 50HZ 
RAV 8 48 Volts 50HZ 
lOB 45/30+CP 85 
AC 11 
AC 22 
LA l/D22 
LA l/Dll 
LA 2/D20 
LA l/F311 
LA 2/D22 
LA l/D40 
LR1/D09314 

LR1/D09312 
LR1/Dl2316 
LR1/D09310 
LR1/D09307 
LR1/D2532Z 

0870 507 500 

1 pc 

4 pcs 
4 pcs 
4 pcs 
4 pcs 
4 pcs 
4 pcs 
4 pcs 
4 pcs 
4 pcs 
1 pc 
2 pcs 
3 pcs 
1 pc 
2 pcs 
2 pcs 
3 pcs 
2 pcs 
5 pcs 
2 pcs 
2 pcs 
2 pcs 
1 pc 
3 pcs 

1 pc 
1 pc 
3 pcs 
2 pcs 
1 pc 

6 pcs 

6 pcs 



74. 

75. 
76. 

77. 

78. 
79. 
80. 

81. 

82. 

83. 
84. 
85. 

86. 
87. 
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Brake Rear Weel Cylinders 
(complete) for Renault truck 
FRANCE 
Repair kit for item 74 
Brake Master cylinder (complete) 
for Renault truck FRANCE 
Reyair kit for item 76 

BOii.ER 

Valve DN32 
Floats 4~" 
Roller Step bearing 
Bearing SN 212 

HOISI 

Rope guide 

Rope 
Limit switch rod 
Limit switch 

FURNACE 

Bricks 
Cement and Glue 

0870 507 400 

0855 755 700 

B. 2444 
B. 2426 
B. 2457 
B.2450 

SNO. of electric hoist-
19109 038, capacity -

6 pcs 
6 pcs 

3 pcs 
3 pcs 

3 pcs 
2 pcs 
2 pcs 
3 pcs 

2000 kgs 6 pcs 

No. of hoist motor -
3p· d/3 
Brake type - FAH. 

- do -
- do -
- do -

6 pc~ 

6 pcs 
6 pcs 

5 00 pc~ 
Sufficient for 
lining 500 
bricks 
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PLEASE CONTACT THE FOLLOWING FOR SPARES ---------------------------------------

l. Tournaire S.A. 
50 Route de la Pacute-B.P.4-LE 
PLANDE GRASSE 
06638 GRASSE CEDEX/FRANCE 
Tel:93 70 49 91 
Telex: TURNR 470804F 

2. CENTRAL DIESEL 
Unit 33, Salisbury Square 
Salisbury Street, Radford 
NOTTINGHAM NG7 2AB 
Tel: 0602 785981 
Telex: 37557 
Fax:0602 420856 

3. DAF DIESEL 
Geldropsewey 303 
5645 TK EINDHOVEM - Holland 
Tel: 040- 149111 
Telex:51085 
Cables: DAF TRUCKS 

4. BIRMINGHAM TRUCKS LTD. 
292 Wharf dales Road 
TY SELEM 
BIRMINGHAM Bll 2EA 
Tel: 021 707 9700 

5. TECOTEX . 
243, Bouleva·d Pereire 
75017 PARIS 
Telex:642 567F 
Tel: 574 03 06/574 00 27 

6. ALSTHOH -UNELEC 
Route de Neuvy 18100 
Vierzon-France 
Tel: (36) 75 35 45 
Telex: 76 04 91 

7. M. DEUPEUX · 
5-7, Villa Nteuport - 75013 PARIS 
B.P. 337 
75624 Paris CEDEX 13 
Tel: 583 51 89 
Telex: 270105 F - Ref. 142 

Boiler, distillation 
unit, purification unit 
and water treatment plan 
parts (SNO 1 -38,78-81) 

Generator parts 
(S~O. 39-42) 

Generator ports 
(SNO. 43) 

Transport (Renault truck 
(SNO. 72 - 77) 

Electrical parts 
(SNO. 44 - 71) 

Hoisr_ parts 
(SNO. 82 - 85) 

Furnace parts 
(SNO. 86 - 87) 



ANNEXURE Ill 

1. Essential Oil 
Distillation 
Expert (CTA) 

2. Agronomist 

3. Quality Control 
Chemist 

DEPLOYMENT OF CONSULTANTS/EXPERTS FOR THE PROJECT 

1989 
July Aug. Sept. Oct. Nov. Dec. 

( 1. S months) (S months) 

(O.S month ) 

(O.S month) 

1990 
Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. 

(S.S months) 

(2.S months) 

(2 months) 

N 
~ 

4. Marketing Expert 
(2 months) 

s. Engineer 
(1 month) 

Note: Mission of Quality Control Chemist (besides his first mission in .July 1989) Engineer 
and Agronomist will take place after inputs are received at site. 
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1. ._,ilirg •te::::- kth - Stainless Steel 
' holes, con:e1t~c ri~s 
~ectrically heated 

2. ;'b.ter !ath !ludni".ll!'. with cC!ncentri.c riiy:s 
A:ljustaib ccir.stant leYel deTice &: autol".atic 
cut out ::lectricall heated 

!li.ll'e nsic r.s - 145x 2&:' m:c •me 

2C:X24C c one 

). !.a•c:ratc:ry Over. n fa 

2 re~cvaele shelTes 
c 0 

P.&?ge 40 c - 20~ c 
Ai:proxima te 
Dbensious: lei.€l:t Wiith :>epth 

(m) 

Interml 2•t 

~der:al 42~ 

33G 
430 

4. Aeie' s •rracton:eter one 

for Essential Oils (Liquids) 
With spare - i) The::.inometers - 2 

ii) Illud:mt.or - 1 

5. Polarimeter (for eptically 

act1Te licr.iicls) 

with spa.re Sediull! la.'!!p 
'lUiea lien:. lergth 

5c11: n 

2.5= " 

'· !eatirg J.'.a.ntles: 
8a.paciv:-

-•m 
- tn 
- twc 
- tw 

1~ 5co 1:1 ll.J. tlalk 
ii lff9 " " 

1 ii 2101 " " 

Complete with recula tors 
221 - 251 TOI ta 

" 
" 

2 
2 
2 
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7. Analytical la.lame one 

Digital 
lta~e 280 lr:? 
Accuracy e.1 mg-

•• Jal.a n::e - ~ital one 

~~e 5 Y.c 
Ac:: '.ll'acy lp 

" ..,. ~eft"~era t.cr - with Freezer one 
con:partment 

cai:a.c:. t.r - 3'0 litres 

11. Dry!~ caiinet - J. l ..:mini Ull 

with 2 racks, slidirg iocr one 

Dimensiona aiou t (u) 

Beicht Wldt."'1 Depth 

525 7'' 335 

11. !ot Plates - round. '" ciiam two 

12. l'el t1 rg liont Appara tu• 

!ange 21• to 'l'•'• one 

capillar.r Tu'tea ( 1 oc pe!' 'tox) tn 'texea 

13. Yer1ar & lHtle - loroelain one 

Bltterral ti.am a'tw t 231 r. 
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1. :!;,c-~n:i 3o 'te" F!aslcs (~x) 

S!ar..iarl joint 3(/35 

Ca:paciv 50Qd 
1809" 

2'00" 

Ada.:p~r - reio.icer 34/21 

2. Flat Jotw:: Pl.asks - (Pyrex) 

Capac! 1;r 580 d 
lOCG" 

2CCQ" 

Standard joint 34/35 

3. T~l'UJ!!etric Flask 

lCC ml 

25<i " 

5oc" 
1000 " 

4. Coni.cal :!ilasks (~rex) 

CafaCi"t\Y lCC irJ. 

25~ " 
500 " 

l°'O " 

Conical .P.l.ask• 250 rl with cr.-.im claas jcid 

5oc " " " " " 
1800" " " " " 

5. Cassis Flask - 151 ml capacity 
cali iera tio n 11 111 x I .1 111 

'· l'umlel 8 (Seda class) 

Size top 1Uar. 2" 

.(" 

'" Pumel s :Plain :PolJ'thel'I! 

(Acid, alkali, •il red tant) 

Tep Diam: 

'5 II.'!• 

'I " 
115 " 
1.(1 " 

1. Buchner Pumel PereeibJ.n 

OYerall Dia.11: 105 llll 

125 • 

21/30 

34/35 
34/35 

s 
5 
5 
5 
5 

5 

5 
5 

2 

2 

5 
5 

10 

50 
20 

11 

20 

21 

20 

21 

5 
5 . 
5 
5 

2 

2 



a. )skers: ~x 

Ca:;-aci t;y 

- ZS -

180 1:11 

25c n 

50.: .. 
1880 .. 

Jeakers Pelnnwlene 

Caraciv 500 ml 

1100 .. 

'· ~eacent Jottles Ha.nww •u1h white clasa 
(with pelyp:rofylem st.pper) 

11 

10 

lC 

5 

10 

11 

Ca.paci v 250 tl 28 

500 " 51 

1000 " 

10. aea:ent Jettles wicie me ¢h 
d th d.ass stopper 

5oc " 

11. Drep~irg lottle with 
&'I'CCTed class grip 

Ca.;:aci 1;r 1 CO 1!11 

12. Wash Jcttle 151ce caraci v 
Polythene squeeze 9ettle 

We!lhi~ Jettle S-x 2511:1! 

Winchester JetU~s 

carrier tor a\oTe (No. 14) 

15. Jrushes !or cleanl J¥ 

Test 1u9es 

'Pipe cleaner 

Jurettes Glass 
51 ml x e.1 ml 

lOG II x 1.1 " 

l\!l'ette stams wi t.'1 

clan:p 

17. Cruoi9le - Psroelain 
2" clia111 

3" 
-4" 

" 
II 

20 

50 

51 

le 

IC 

5 

10 

2 

2e 

21 

5 
5 
5 

2 

2 

2 
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11. J.·ea.suri re ~li :nders - class 

10 cl 5 

5c" 5 

100 " 5 

25• " 5 

5oc" 5 

lOOI " 5 

1,. Sel uiil iv cyli mer 

10 ml x 0.1 ml with 10 

class stcrper 

A'\ .:v. Jesiccatcr wit.~ lid 

Fla te diar 21C nr, cTerall 2 

hei,;. t aicu t 25 0 r!!'" 

21. Tacuum Desici:atcr 1 

Interml diam 200 er: 

Sf fee ti Te d~p th 15 ml!: 

22. :?il ter !'apers:- Whatman No. 1 
Dial!' 42.5 m lC \oxes 

55 Ill!: 10 " 
570x4'C a::: 5 " 

23. ru ter :Pumps te ie used with water tap 

with ncn - return TalTe 2 

mzzel fer ' - ' nm:: t.iie 

24. Self .Adhes!Te laiels 
:Pack pt 500 laiels 
Size 5ex20 n 2 lacks 

75 x 25 mm 2 " 

25. Self A4hes1Te Clear Tape 
Wldth 12111!' 2 rolls 

25" 2 rells 

2,. :fteducticn Aarters 

Socket ~ ---
14/23 1,/2, tn 
1.C/23 2.C/2' -14/23 2,/32 tw• 
1,/2' 2.C/2' fiTe 
1,/2, 34/35 fiTe 



27. 
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Leii~ C.nlen~r 

350 n: lcrg, sccket l'!/2' 

Ct>ne l'/2' 

21. Air cc ?rienser 

lir- loig, cone 14/23 

!'!.I. F.l.ask 18C 11!1. Capac! v 
Cot2! 14/23 

30. :Pipettes 

31. 

32. 

33. 

1 ml 

2 ml 

5 ml 

10 n:l 

25 l!'.1 

sc n:l 

lOC cl 

Pipette sta.ni to held 

10 pipettes 

Spa tu.la - one am !lat 

& o~~er em f'cIT.ed into 

scoop - UC er: lo?g 

Clamps wi ~ icss head 

)4. Iron stand with heaTY 

staile iase 

Le~th 31 C!ll 

100 " 

35. :fte tort .ft! rgs 

31. 

Diam 55 Ill! 

75 111111 

llO " 

steppers cerk - asserted 

Top iiam I - 31 mm 

Stepnr :ftuiier Asserted 

Sizes I, '' 11, 11, 13. 

Cork Jorer JllaJWe 5 - l' 
se"t et 12 

3,. Li tms paper - in seel er 
5m x fan 

Red li tmus 

Jlue " 

lJniTersal 151 paper 
t.ek 1. t - 11. IP I 

10 

5 

2 

2 

5 
5 
5 
2 

2 

2 

2 

20 

5 
5 

5 
5 

5 

2 Grus 

2tC 

em aet 

2 reels 

2 reell 

tne icx 



IC. '!'est T\l9es :- Neutral Borosi U ca te 
glass w:f. tr. ril:: 

L~;g~ 

125 

15c .: 

!50 r.rn 

200 L: 

41. Test tu1t~ holder 

Q. Test Tu9e stun 

43. Th ermoJ11e ters r.•erc ur.r 
0 

l c cali9eration 

ie•c to n••c 

o•c t.o 250°c 

o0 c to 3,c•c 

44. Tongs lron:-
L ·ngth 20C nr Straig!'?t 

Le~th 2~Cb~ with :Bow 

Tcngc fer PI.asks 

45. Tripod sta?Xls 'I''?"ia~ular 

legs ~nt o:it wards 

130 11r.: one side lergth 

200 " hich 

4'. TriarglH - Hpe olay 

47. Glass tu9i:rg - Jorodlioate class 

Outer Diam 

'mr:? 

Jere 

4 lllr' . " 
10 " 

41. !uiier Tuii:rg 

!!!! 
5 m. 

'· 5 " 
I II 

' II 

I " 

!!ll 
1. 5 11m 

1.5 II 

2 :1 

_.,. Tuiin« connectcr :P•lY?I'{J1"1l~m 

Stari1ht 

outer Diam 

50. 1'etri Dishes Class 

Diarr. 

10 • 
100 " 

150 II 

7rrr 

Der th 

15 llr.l 

15 II 

21 II 

llill.. 1, nr. 

1, Ill!! 

24 .II! 
2~ h 

- 31 

1 c.c 
l<K 

50 
50 

2 

2 

2 

4 

2 

2 

2 

2 

-

lC 

10 

5xl.5 m 

5tl.5 Ir. 

5xl.5 " 

20 11 

20 " 

20 II 

10 

20 

lt 
y 
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51. :::ac:.ss ]c:: 
_ .in.:: 

,, __ _ 
~·-, 
·~.::: 

52. .:ie!'a.ra ti JY. P.:.n~l s 
:~:j_cals:- -...i t!'i st!--rers 
Sr'!':.e=ical 

C}::ac! zy 

5 3. Cc. r.:ie :::lSers -Le fie~ 

::; _, 

--~· 

40C':T. loll': Socket 
ccne 

lC°-'- lorr. Sccket 
cc~ 

:::eci:ic '.;'!"?.vi t:r !!:it-th 
C:l!<ICi ~- l(; :-1 

!y}:rr.:-:e'te::- C2.-:-:ici ty 

55. Scx:.let ::Xt~ctic"~ 
Ar :ra!'2 -t..:.s 

l X-::1 
25<hl 
50Q:-.l 

lGOC:-.l 
2000cl 

2.:/2~ 
24../2': 

l - 2 

£:i.::· :!.Ci -t.-

2 oc ::.1 

5 cc " 

.?!,;: :;f. 

~ap?.ci t; 
5cc. ::l 

1 (,0('. " 

5'· Tric:.~·.:lar :!le d-e: hanile 
!or cu ttirg ... :! ~ :; --
t.:.les/rod.s 

15C>.:-.!:'· 

5 7. .~d.a:p te::-.-; 

Cone 

:1.:!s~: 

~~ 
29/32 

34/35 

lxl ()::-_ 
l::J :';'. 

5 each 
5 each 
5 each 
5 each 
5 each 

5 

5 

5 

5 

Cc n.ie r..ser 
cone 

5 G/42 
50/42 

Seek et 
1,/2, 

24/29 

~/35 

34/35 

(rteduction 
adapter) 
(~ed:lction adapter) 

1,/2' 21/30 
1,/2• 

(with 9e r.t tu9e) 

19/2' ~/35 
(Jer.ds with Tent) 

1,/2' 34/35 
(Receiver a1arte= 
Tlair. ierrl, ~~crt) 

51. 3o tUes -~"/C Cartnej 
C•::aci ey 1 r.il 
Trhe~d ~3 20 

" " 

2 
.., ... 

2 

2 

2 

2 
2 

2 

2 

2 ~:::'CSS 
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Cher. teal Qiar.ti\r 

1. Acetic Acid Glacial 2.5 li trea 

2. Acetic Amydride (l.:in ''-'O llx5CC p 

3. Aoevl chloride 5xl10 11!1 ... Jemene 21xl litre 

5. J:remopheml n ue 2x5 Ill 
, 

Calcium cbleride IRlitaile as •• 
dryi re ace nt 4%511 Pl 

7. Chloftform 5x51C ml 

•• Cctten wel 1 lx50il CB! 

'· N>rmal hexane 1C>z5ta r.l 

1 c. Die~.yl ether 21x510 !!11 

11. Ethylene glyod 2x51C ml 

12. ~thyle?l9 d.1-ohleride 5x510 i::l 

13. P.ydrochlorio acid 3' ~~ 2x2.5 litre• 

1.(. Jlydrechlerio acid •· 5 1'. 2x2.5 litres 

15. P.ydrexylamme n1 um ohlori de lGxlll pi 

1,. '.'ethanc.l 2x2. 5 11 tre• 
17. re~l era.rge lx5 cm 
11. J.'e'l'iyl red lx5 CJll 

1,. :Phemlfhthalei n .(x5 cm 
21. l'hthalic arvhdride lx251 pi 

a. PotassiUJ1 hydreXicle :Pelleta 21xl le 
22. Acetone 2x2.5 11 tre• 

23. Sodium Aeeta te .(JCSIC p 

2.(. SodiUll lydrex14e :Pf'llets 2x1HI pi 

25. S.clium Jisuljlll te lfx510 cm 
2,. S.dium Sulfhi te ·5x511 cm 
27. ~phuric Acid C.m. 2x2. 5 11 tre• 
21. Teluene b2.5 litre• 
2,. S.diur.i Sulphate Arhyd. 5xl r., 
31. Orthe Cresole 5x11C Ill 

31. l: I Cimele lxSOO gm 
32. lhenol Jlted lx5 p 

33. S.diur Caricrate 5xl Y.c 
34. X;rlem 2xl 11 tre 
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,."" .... _,~. i'!!f sr ::er n:~. TI c- t TC'I'>L 
il.I. ~ 

(12" x 1 11
) 

(T .Shilling) 

1. LAFGZ ovc:m:: :~r3??;~S 3 115m '7 ,cco.cc 

2. Lt::C::: 7:LCJ:::!·: ~LT!O:.?.:.S & 100!:! (12" x l") 50,000.0:: 

~ ~~c:,3r ~~·r:s i lC~:-: (12" x l") sc, o: c. o:: ..... 
' ·:~1'!~G :-~·-.!~ 2 ':"I... 2~, ooo.cc 
'-• 

•1.: .. 
JO ~~~::::.~re:: 1 195r. 1 i:), ooc. 00 

>.I?. ~ ::=i!:':: L :: :: (.. l 
1 E.F 15C,OCC.CC •• ~ 

1. :rtY-·xo::i 15 l n l4 x a rt) 22,5uo.oc ... 

'· CTI' ;t• Si'lt'Cll> 3GO:. (4'' x 2"~ 4c,50:. oc 

• ::i,·: == XCR 2 , .. x ~" 4,00~.cc ,,. "' 

10. LC·:::t~ 2 4,occ. c: 

1::.. ~l"i" ~=::1 20 .... (4 x &rt) 3c,occ..c::; 
"' 

12. !-:1 ~{;:; ' 4'' 42C. CC 

13. T.'.iL'.:; 1 20;;. (12" x l") 

H. ~··~ 
2 lC:. (12" x l") 1',oco.oc 

..,,, __ .~ ... 

15. n"•·.· ltJ \.JJ .. ' 2 lC-::: (12" x l") 

1,. :·~!LS 5k« 3" l ,lCv. 0C 

17. ~:AILS 51':« ~II 
"" 

1, lOC. CC 

ll. !:AILS ~ l" "c· oo 

1,. D.1tAif LC~ I 2,4oc.co 

20. scr.~.·; 2pcts l" 'cc. 00 

21. P.!Im: 2dozen 3" l 1"0z 00 

TOTAL ,41,~o.oc 
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. PILOT PLANT 

< --- - . -· _AJ o._ ------~ 150 
I 

··---- .166 

I I 

i 
I 

1"I 

"' rrf 
. I 

I 
--->! 

I 

... 
> • 



..-.q eq 

ACTlVI'IBS July Aug. &•pt.. Q:f. Nov. ().'(:. 

- Rl'vil-w t•xisl i~ buildi~s 
t'qUi~·nt ,- prou•ss tt>eh- - . -nulUJzy and m-..-.x~·r rt'-

sourct•s 

- Ord.•r sp.-in• p.-irl s £or 
planr -, torril's and ol'll• - -
nt'W 1 orry, Suzuki jl'l'P 

.... , 
.1nd nut.or bikt•s 

- Train kPy pt•rsonfll• 1 on 
tht• job 

- Traini~/Study Tours 
? 1 anr m-inag.. • r - .... 

..... -
- Producl ion ITUMgt•r ~ 
- H.-.rkt•t i~ 11\"lO."l~t'r - ... 

..... , 
- Ft>rtm1n Hainh•nanct• 
- Oi st i I lat ion fonm1n 
- Olc.'miSt 
- Agn.•nunist 

- 1 n_<;I a 11 span• part s 

- Sr art -up ~·rill ion ~ 

" of plant in tw shifts 

- ~·sign and int>hm•nt. 
t'qUi~·nt nninlt•n.-.ncc 
sub-syst<'m wir.h sc.ht•dult• 
of O.•rkl' 

Jan. f'ph. t1m:h Apr\ t11y 

.... 

- .. 
..... ,. 

-... - . 
..... ,. 

-.... 
.... , 

-
' 

.-(qqo 

Jurw .Ju I y 

- .... 
~ 

- .... 
r 

.... , 
;' 

' 

.... -

... , 

August. St•pl' 

.... ,. 

O':r .• Nov. ().•1·, 

w 

"" 



A q 6Gt 

ACTJV1TIES July Aug. &>p. C'kl. Nov. 

- l~radt'<i qua I ity control 
of grading and cprt if yi ng 
thl• pniduct.s to int.l'r-
nation.11 standards 

- Draw up n•qui rt'nl•nt for 
building !'J>l'C if ications - ' for inst.al lat ion of ' r 

quality wnt rol <•quipa•nt. 

- ?STC to nudify building 
a<:cording to n-qui nt1l'nt. :., '-. 

for thl• abow. I' 
, 

- Cltdt.•r and install qualit.y M cont rot equi~nt 

- D.•wlop proc<>dures 
and pract.ic~s for quality 
cont ro 1 c<•rt. Hying quality 
of products according 
t.o int<•mat. ional st.and.:irds 

- Train count t•r part J>l•rsonrlC'ls -
on job by l'xp<'rt s ' 

4qtqo 

Dl'C. Jan. ft'b. March Apri I ~hy Junt• 

f 

.,. .... 

' 
~ 

., 
~ 

I 

July Aug. &•pt.. 

.... 
r 

.... 
r 

<Xt .• Nov, 

.... , 

[\'(·, 

w 
....... 

I 



1q eq 
ACTJVJ'll:S lJuly Aug. Sep. Ckt. Nov. 111><: • 

- St., lt>et ion and Fri al propa-
~.it.ion of armntic plants 6 ~ 1 ... 

baSt-d on intt•mat ional ' 
,/ r~ 

nnrkl•t. 

- F.xpl•rim.•ntill cult.ivat.ion 
u( St' h'Ct.t'<i spt>c :t•s o[ ,_ 
aruml ic plants. " 

- ?Sn: t.o cult. ivah• 2-3 
aramt ic plants 

- fotx!H y di st. il l.1t ion 
l'qlliprent. to t•nabh• dis- ~ ... 

I' 7' 

t i l lat. ion of an.nat. ic 
plants undl>r cult.ication 

- F.xpl•rim.•nt:llly dist.it l 
t•sSt•nt.ial oils fnm 
St•h"<:I t'<i spl'Cll'S 

- Tu ck>wlq> imrkPti~ 6 

st ratt•gy for ab.>vt' zt.t>in '\ 
t>i 1 • 

- Sail's pnl'IVI ion 1Uurs 

let G?O 

J.1n. FPb. t-hrc:h Apri 1 t-hy I.June.• July 

' ~ , 
' 

, ... 
' 

,, 
' 

'-, 

-.. 

Aug. &•p. Ckt .• 

~ ,, 

IOI. 

... , 

'-,, 

.... , 

' 

lli'f:. 

w 
C? 




