
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 

/7657-
DP/ID/SER.A/12 1 0 

7 July 1989 
ORIGINAL: ENGLISH 

ASSISTAllCE TO '!Ill LlUREL OIL FACTORY IR SILIFD, ICEL 

SI/TUR/88/803 

TURKEY 

Technical report; Rehabilitation of the Semi-installed Laurel 
Oil Factory Siliflte - I Phase* 

Prepared for the Government of Turkey 
by the United Rations Industrial Development Organization 

acting as executing agency for the United Rations Development Programme 

Based on the work Gf Mr. M.B. Narasimha 
UNIDO expert 

Backstopping Officer: Dr.R.O.B. Wijesekera, Chemical Industries Branch 

United Rations Industrial Development Organization 
Vienna 

* This document has not been edited. 



CQNTENTS 
P191 No. 

1. INI'ROWCTIOO TO THE JUSSIOO •• 
, 

, .1 BACK <iiCl.JND •• 1 

1.2 ROLE OF ANADOW UNIVERSITY'S 
MEDICINAL PLANTS RESEARCH CENI'KE •• 2 

, .3 MISSI~ PKELIMINARlES •• 3 

1.4 SITE VISIT •• 4 

, .5 NATURE AND SCOPE Of 'M>RK •• 4 

2. SlJAMARY •• 

3. 3. 1 PQS IT ION AT CCNMEtCfJlENJ' (ASSESS-
KENT) •• 7 

3.2 PROGRAMME OF WORK WT LINED •• 14 

3.3 M>RKDONE AT MEDICINAL PLANTS 
RESEAAat CEl-ll'RE OF ANADOW 
UNIVERSITY ES1'1S911R. •• 18 

3.4 TOf AL ~ AC~CMPLISHED •• 19 

4. CONCUJSION AND KECo.\MENDATION •• 26 

~. ACl@lt'/LEDGEMENTS •• 28 

6. ANNEX I •• 29 

'· ANNEX II •• 33 

a. ANNEX III •• 34 

9. ANNEX IV •• J6 

10. AN!ll!X v •• 



1. INTROpUCttON TO THE Ml§SION 

1. 1 BACJ Gfl)UN> 
Laurua nob1ll• (bay tree) la an evergreen tr•• vblcb grows 

abuD:lantl.y ln tb• coastal. countries of tbe aecll terranean sea. 
Tbe coastal. tracts ot Tuekey bave abwdant growth of tbla tree. 
In ancient Greece, lta baroea were bonoured w1 tb garl81¥ia of bay 

leaves ant brancbl•ta. Tbe dried leaV'ea are valued for tbelr 
talvourl.ng property ln culnary preparations. Tb• eaaent1.al oil 
obtalntd by ataaa dlatlllatlon of tba l•av•• poaaesaes aromatic, 
aplcy odour Sld 1• a 'Yaluabl• adjunct ln tb~ navouri~ ot food 
products llld 1• al.ao used tor aldlclnal purpose~ 

Since 1968 Turkey baa bean exporting more tban 1, 500 tons 
per 11111m ot dl'leci laurel leaves. ORKOY an abrrliation for Orman 
Koy].erild. Kalk1!d1l'lla Kooperative wnlcb is in Engl.lab version 
called Forest Villa&•• DneloplMat Cooperative (KOOP/FVDC) an 
orgamaatlon of tbe Minlatry ot Agn.cul. tur• Forestry md Rural 
Affairs vu eatabllahed ln 19&9 la tbe owner of tb• Laurel oil 
factory, al tuated at Sllifk• I eel. Tba Koop baa 1,050 members 
from aweral villages 1n tbe v1c1n1 ty of tbe .factory, vbo consti
tute tbe 1181.n collectors ot the raw •ter1.al Viz., laurel l•avea 
an<i laurel berrtea to be proceaaed by tbe factory to produce 
essential 011 aDi fixed oil respectively. 

Setting up tbe factory baa bean accomplianed by way of 
sub-contract to a firm who, favouring I tali an Technology an! 
Frencb aqU1pmant began to establish tbe desired factory in 1975 
vi tb tbe aim to complete it ln 19·1a. ffovner due to tbe ut1uly 
deatb of the contractor ln 198,, conatruct1on work could _not be 
completed ra acbtduled aa1 all tba act1v1t1•• cam• to stam at111. 
Since then tne partly instaJ led plant an1 eqUipment was l•tt 
tncompl•te 1na1d• the tactory build1111. 

'rte plant a1 te ia 81 tuatecl iD an area ot 10 ,000 M2 am 
compri .. s tactol'J building, warehouse, aw:im1n1ztration buildings 
aDi rolda. 

A loan of '1L 1l() 111111on am e grant of 11.45 1111111on 
vaa drawn in 19"/5 to setup the factory and bas steadily g~own 
to 'lL 600 llillio:n. Tbe grant vaa subsequently W1 tbdravn an.\ 
tonaeri part of debt, sine• 1 t waa linked with tb• comm1as1oning 
of tba factory before 1985. 

11111 Ill I I 11111 111 I 11111111111 11111111 11111 
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It wa1 brought to the notice of the expert that 
aeYeral local technical t-s after a viait to the site 
exnessed their inllblllty to rehabilitate the factory. It 
ls learnt that Ill Italllft ccapany bad quoted a f" of 
USS ~.ooo retum air fare and acccaodation for their repre
aentatlve la a flrat claaa hotel for a aere prefeaalbllity 
a•••••ent with appropriate reccamandation1 (amex-I.) 
and ln add1Uoa OSI ~per day a• charge• for the service• 
of aA Ea91Dffr to supervlae the rehabilitation of these 
planta to which lCoOlt •9Z'•ed. 

the factory had bHD deaigned to operate 2,000 tpa 
of leaves for dlalllation Of essential oil aft41 ~,ooo tsia of 
berrleafor the extraction of flxecl oll. No ahortage Of raw 
•aterial la fores.- •• Laurel tree vrowa wlld and abundantly 
alonv the coaatal line of Turkey. It la learnt that ~ lllfte 
r99lcn alone can prOdUce about 300 tpa Laural leavff "'1c:h 
constitute a ._,or export comaod1ty and are not processed 
for e11entlal oils 1n Turkey. 

1 .2 ROLE Of ANAQOW UNIY£RSITY'S MEQICIML PMNIS RE§EARCH C9JTRE 

The Anadolu University' a Medicinal plant• r"earch 
centre ha• bHn able to e1tablllh fr• scratch during the flrat 
phase of the UNIDO project DP/TlR/83/003 •production of 
phai:mace-utlcal material• fraa •edicinal and arcaatlc plants• 
and the current project DP/TlR/88/001, with the active 
aaalat-"c• and cooperation of UNIDO and lta experts, baalc 
infrastructure facl11t1ea to conduct R&D 1tud1ea and 1cele-up 
act1vlt1ea to pilot plants to pr~duce crude extracts and 
ea1entlal oils baaed an aOlle of the p1-\ta indigenour to Turkey. 

One of the plant aaterial 1ubjected to extensive 
•tudl•• f~ bench acale to pilot plant level to ••1-c-.narclal 
level i•th• 1.euru• ncbllia, with tM active a11latance of the 
UNIDO expert during the 1apl•entatlon of th••• projects. 
MFRC waa already in po1seaalon of Tecbnolo9y packa9e cover1n; 
the entire r•;• of operations na11ely pretreatment, dlatlll.a
tlona, recovery and enr1chift9 of eaaentlal olla. 

After several local t~hn1cal t••• held out no hope 
of rehab111tat1on of the factory, and due to certain financial 
and 1e;al dlapUte1 betwffn the cooperative (ICoop) lftd CRIOY, 
it waa thou~t of eellln; the factcny aa scrap at this ataoe 
the n .. ly elected executive beard of J(oop (a few year• a;o 
Qtll(O'( ••• ~oll•h•f;!) a~proached MPRC for ret.ab11ltat1on of 

I I I I I I I II 
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With the lntenaion of extending the benefits of 
R&D to industry, Prof•••or Dr. Baier, the dynamic director 
of Anadolu Unlver1lty 11 Medicinal plant• Reaearch centre 
accaa.,.ni .. by a te .. of MPRC experts v1a1ted the factory 
at s111nm at the 1nvltat1on of Koop during the early 1988, 
sent a project proposal to UNIDO Ylenaa for SIS funding 
routing it tbroudl the M1nl1try Of Farelgn·Affair• and 
MR.M. lCiaal lla11ela UNIDO, S.lDFA at N4!<ARA. 

1 .3 Ml$SIS!t 11\ELIMINABIES 

At the laitiatlve of Anadolu Un.W eraity' 1 llAlC 
Ea~iaehlr, wltb concurrence of SlDFA Ahkaah and-UNlOO 
Vlema, the writer, 1'lo becJa• hls aiasloa DP/TUR/88/00t 
in early August 1988, •• advised to proceed to Slllfte, 
study and •••••• tbe cond1tloa of tbe plant and equisa•t 
and report h1• tlnllnga... ... 

The •Aaa .. aaent report• dated t5tb Au9u1t 1988, 
details else •ere in the report, the outcme of the expert'• 
visit to the pM.nt site between 6-tt August 88. 

An iaportant outecme of the Expert'• visit anti 
on-thla-1pot study •• a1•e1saent was the non-acceptance of 
the Italian fl19's offer resultlnt in a aubatantlal 1av1n9 
to Koop. 

Ttae expert found that the factory in fact 
coaprlsed two unit• one for ••••tlal oil and the other for 
fixed oil with c .. on 1enice1 Viz., water, watercooler1, 
ate~own transfonaer,two boiler11 all the plants and ••rvlce 
unib wr' foulMI to be thoroughtly 1ncoaplete, aostly wrongly 
connecteda everything was la total 4llc1array and the equis:ment 
wa• at various ata9e1 Of rusting and decay, tlu• to cmaplete 
neglect. 

J~ waa alao notic•d by h1a that acme vltal part• 
were ai11ing (,articulatlJ•ore 10 with fixed oil unit) lft41 
iaat&llatloa drawin91 were non-•xi1tant. However, he a1~ured 
that the e11entlal oll unlta along with all the 1ervlc•• could 
be take~ up for 1ucc111ful reheb111tat1on under pha•• 1 with 
the a11i1tance Of UNIOO and its expert. 

At the requeat Of SIDFA in Ankara, th• expert drew 
up detailed work plant for the rehlblllt1tion Of factory and 

: 9eneral •nvicea #nder pha•• I. 
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1 .4 SllE ylSlI 

Upon the aubmlaaion of the a•••• .. ent report and 
detailed ~t plan, Dr. ~~.Wljeaetera UNIDO Special Technical 
Advl1er personally visited Elkisehir, tlhere the writer wa• 
a111stlng UNIOO project DP/TUR/88/001 and after detailed 
discu11iona with the waiter and the Natianal project Director 
llh~ i• alao Director of Anadolu Univeralty MPRC, travelled 
to a1llfte and slt~vl1ited the factory acccnpalned by the 
expert the Director MPRC and lfiIDO SIDflu He wmt through 
the factory lna'9Cting each and every piece of equipaent, 
including oeneral aervices,. Wltb his expertise and wide 
experience he made same very useful and practical suggestions 
tlhlch tbe expert noted. 

SlDFA Ankara, NPD have also aade ••• very u1eful 
au99e1tlons at the alte of the factory. 

1 • 5 NATU\E AND §COPE Of J!(J\K 

It wa• proposed to take up th• wort of the rehabili
tation of pba1e l cons.i1ting of Essential oil distillation 
unit• and General •ervicee. 

The essential oil unit con1i1t1 of (1) a111~echanical 
feeding arrang•enta 1n the f OZll of elevator and conveeyor 
ayat .. and thr .. hopper bins, partly installed, with certain 
vital ccmponenta aiaain; •aterial of con1truction ia mildateel. 

(2) ThrH •t•• di•tillation stills of 21t 3 capacity 
each with individual ·~ 11 and tube condenser• of 1o.2 cooling 
surface area. 

(3) A ••t of oil water ••Paratora cC1111Don to all the 
thrH stills. The•• were lying loose and not comect•d 
through plplQg. 

( 4) A tank of about 200 l capacity with tubmer11ble 
pmp. Material Of con1tructlon of th••• unit• i• Of 1talnlea1 
atHl type 304 (l\mp it Of C.1.) 

(~) Overhead monorail without electric hoist for 
aechanlcal diachar9e of •arc-spent plant-material. 

Che de1l9ned capacity was to handle 2,000 tp1 of leaves. 
The "'till• and oo.a:!•mara "ere partly installed and m1aa119ned 
with no 1nt.toMectinc: Proce11 and ••,rvice p1p1n;. 

(6) The •l•vator conveyor 1'y1te made of M.s. w11 
' ' 

'" j ·~•t h1n;in; loo••· , 
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(7) A fractioftllt1on assembly to fractionally 
distill and recti.t, essential oil.a consisting of: 

- lte111 jacketed rebo1J..er of 240 litre capacity. 
- fractlonatlon col.Ulla 711 h19h with accessories. 

Revival ~f general aervlce1/1nfra1tructural 
installatlofti to ProV1de steady supply of the f ollowinV to 

the plant11 
- Power 
- Ste• 
- Water 

lt was originally planned that the ln1tallation1 
would bl the reaponslb11lty of 1Coop w1ih the superv111on 
and a11i1tance of the UNlOO expert, but du• to various reasons 
the entire re1pon11blllty of procur••t of equls-ent, tools 
engag•ent of labour, plannla9 and execution of 111 the 
activltlea fell on his shoulders, who bore it well, with• 
standlncJ freezinv sub-zero winds-with non_exlatlnv roaa• 
heatlncJ. 

2~ SlJWABX 

Tbe expert •••lated by a young ch .. ical Engineer 
froa Anadolu Un1ver1lty'1 MPRC toot up the mission •A11i1tance 
to Laurel oil factOl)' ln alllfke Icel• under project Sl.TUR. 
88.803, during the flrat week of Nov.t988 and worked out a 
detailed plan of action to rehabilitate the sick factory and 
provide general service1/lnfraatructural installations to 
ensure steady supply of 1 

- water 
- power 

- •t•• 
- Cooling wat.r 
- Recycle cooled water. 

A very serious probl.. faced was du• to non-avalla
blllty of skilled and ••i-•kill•d technician:; atS111tkt. Since 
there are no lnduatr1•• between Merein 1nd Antalya except 
9over111tnt owned ~1ft paper (SEKA)111111 et Taaucu 1bout t~lcll 

fr• Sillf ke. 

SlOFA Ankar1 1n hl• note for the file dated t~.2.1989 
after vl1lt'~9 the project frcm 2-4 Feb.t989 noted thet i 
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"Under 1everely difficult c1Jaat1c and wortln9 
condition• and with auch of indl9enou1 efforts UNIDO consultant 
llr. Nara1iaha was &ble to c•plete all arrang•enta. readjuat
•tnt•• piping of di•tillation and fractlonatlon plant.a. 

Mr. Naraaiaha arrived ln Silifke early November. He 
worked la a Pllnt Illich 1a not heated during sever winter time. 
It la very windy and aoat of the window 9la11 la broken with 
splinters falling aoat of the tiae. Thou9h the understanding 
••• that the Cooperative will loot after all infrastructures. 
these were not dOne till llr.Naraaiaha arrived in Sillfke. No 
ataf f was available fraa Sillf te to help. labourers .nd 
techniliana are aiaply not available. 

Mr. Nara11mha managed to eatabllah his own worklhor 
~ •• ,• camplete all plplng, fitting• using this wortahop and 
partiae labourers he u1ed to p1c"9up frcm distant places•. 

An overhead tank (3~ high) of 1oe1&3 , llhich had 
never been filled wltb water since its construction, was 
connected through 80a.m. G.l , pipe to a newly bored tube well 
at a distance of about 1,250 Mand filled for th• first~~ •• 

An extensive net work Of pipes and fittings were laid 
connectl1i9 the overhead tank to essential distillation plant, 
fractionation unit, 1nd fixed oil extraction unit (main header 
only) and also return live to the wat.r coolln9 plant, recircu
lation and water treataent unit of twin boilers of 5<> K .Calories/ 
hr Capacity (each). 

Installed f .. d elevator, reali9hed conneyor, d11tilla
tion unit. di1char91ng aa19Dblie1, condensing and separating unit•. 

01 .. antled fractionation •••.ably, correctly. 
rea111111bled filling it with internal packing we• accanpliahed. 
Installation of vaccua pump, centrilegal P'DP• and established 
a P\aP hou1e for reclrcu4.at1on purpoae1. 

The cc:mplete plant (I phase) including the entire 
infra1tructure consisting Of 1 

- ~00 KVA atep down transformer 
- 100 HJ Overhead tant 
- Twin water coolers 
- Pump house 
- Two boilder 
- Water treatment unit 
- Three •••ential oil'd11tlln units 

I I 11 I 

, - Wato circulation ,lftd recycling, ayst•,• 
11111 I Ill 11 - 11111 111111 II II II I 111111111111111111 I Ill IOnl unll\ IW!tlt lvaclCUlll P'llll,~I 111111 11111111 11 I 
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Waa aucce11fUlly te1ted and cClllllissioned on 7th 
March 89, by Governor of Merdin. A total of about 7 ,OOOkg 
of dried laurel lea••• were procea•ed in the plant, producinq 
135 litre• of e11ential oil. 

3.1 PO§ITION AT CQIMEN:JMENT (A§SESSMENI) 

The plant at Silifte consists of two units viz., 
1. Easential oil unit and 2. fixed oil extraction unit. 
Additionally, coamon 1ervice1 lite, water overhead tank, 
water coolln9 unit, atep.down transfomer and two boilers 
with wate£ softening plant. 

1. Ea1ent1al oil unit: Thia unit consists of 
(a) Herb (ate111) distilation and 
(b) es1ential oil fractionation sections. 

(a) The 1te81 distillation section coni1ta of three 
stills of 6Jla3 capacity each fitted with individual shell 
and tube conden1er1 of 10 a2 cooling surface area. 

- A set of oi~water separator• cammon to all the 
three distillation 1till1. 

- A tank of about 200 1 capacity with submersible pUmp. 
Material of construction of these units is 
stainless steel type 304. 

- Canmon elevator and conveyor set-up with individual 
hoppers connected to the three d11tilation stills, to facilitate 
semi-mectanical charging of plant material• into the atilla. 

Overhead monorail, presumably to facilitate diacharqe 
of spent plant material (mare). 

This is not fitted with an electric hoist. 

Mditlonol WOJk 

The three distillation stills and condensers have been 
installed but require some changes and modificaticn to fac111tate 
operational flexibilities. 

- Intercomecting PrOC••• and service piping. 
- Insulation of units. 
Eitvator/conveyor sy1ttm partly installed-to be 
canpleted and tested. 
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M1111pq Pvt1 

1. An el.ctric hoist to lift max1mm load of 1.5MT • 
vertical lift of :; • with flexibility of up and dowin and to 
and fro horizontal mov .. ent wi~h suitable steel chains and hooks. 

Additional RMukpfiD ta 

1. Stainless steel pipes and fittings for process 
piping. 

2. Galvanized iron pipes and fittings for water piping. 
3. Mild steel pipes and fi'ttings for ste• piping. 
4. Glass wool mats 75 llD thick for in1ulat1m. 
~. Elaential oil filtration - basket centrituge 
~ ma dia. S.S. vapour tight. 

Qi enquiry at nearby city of Adana all these itms 
are available in adequate quantities of DIN standard. 

(b) fractional distillation of essential oils: 
Thia 1ection consists of 

- ate .. jacketed reboiler of capacity 240.1 
- fractionation cohan dia.320 mn, 7 m in height 

(in two sections of 3.~ m each). 
- condenser• 
- product receivers - 3 nos. 
- reflux distributor 

Contact parts of all these units are made ~i 
1tainles1 steel type 304. 

- vacuum gauges 
- thezmcmeterea with theimocouples 
- internal packagings - pall rings in s.s. 

Addltlgnal Worka 

Th .. • parts have been fi'tttd 1nccnplete without prorer 
ali91111enta and pall rino fillings in the co1'1Dn. 

Thia section needs to be di•alltled completely and 
reinstalled properly. 

The unit stands 1 O .~ • between the floor ar•w ,op of 
the condensers. A vertical ateel ladder has been titted to 
the wall without any rpotective rin91. 

- Proper Protective rings in steel to be welded. 
- •om• s.s. pip•• and han91no loose, to be properly 

al19ned and welded. 
' ' " ' ' ' - '1nsui.tion o'f "the 'rtt>oiler, "coJ.Umn"le'ctions, etc ' '' ' '" 

llll 11111111 111 Ill 111111 1111 1111 111 11111 111111 I I 1111 II II 111111111111 11111111111 Ill 1111111 111111 1111 I 1111 1111 I Ill I I 1111111 II I I Ill Ill I llllll I II lllllll I II II I I lllllll I I lllllll lllll llllll II I 
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There appears in the supply a wate~r1ng vacumi pump. 
The•• puapa generally create vaccu• of not more than 2a• to 29 .. 
of Hg which 11 not aufficient for fractionation of esaential 
0111. It 11 therefore recCllllllended te procure an oil displace
aent vacuum puap with the dhplac•ent capacity of 'JIA3/•1n. 
(for creatlDg an operating vacuum of 5 - Hg) end to be fitted 
with a suitable cold-trap, freon gas ccapressor with motors, 
starters, I.e. 1witche1, to •ake a ccaplete unit. 

Additiqnal rtqulrt11•nt• 

- ate .. plpe and fittings 
- water pipes and flttinoa 

2. fl11d pil 11tg1ctl90 unit 

The extraction unit consiP~.s of s 
- A triple roller crusher of "'ole dried berries. 
- Crulhed berries elevator/conveyor. 
- Crushed berries 1tora9e bin with aotorlzed bottcm 

outlet regulator into the retocell extractor. 
- Roto:ell extractor. 
- Marc elevator/conveyor. 
- Marc desolventlser. 
- Desolventlsed mare discharge conveyor. 
- ~11cella filtration tank. 
- Miacella distillation unit. 
- Heat exchangers. 
- Miscella circulation P\llP•• 

The entire closed circuit ayst .. deaigned to •xtract 
about 2~ to 30 TPD (24 hr), is made Of mild steel and delivered 
a·~ alte acme time during 1976/77. 

The extractor a• seen from lta windowa shows 11gna 
of rustlnq, but not seriously. 

It .... , to be a 9ood case for lt1 rehabilitation. 

M la aiM pagt1 

Extractor'• main drive motor. 

a. Horizontal rotation of the extractor 1ynchroni1ed 
with feed char;ing bin'• outlet mechan1 .. , heavy duty motor 
f 19De proof type along with fl .. • PrOOf atarter have to be 
procured froa the 1upplier1 of (he plant namely M/S de Vita ltaly. 

' 
I 1111111 Ill 11111111111111 I 1111111 111 11111 I II 111111111 Ill 111111 1111111111 1111111 I II Ill 11111 Ill 11111 II Ill 1111 111111 11111 11111 II 1111111 I 1111 II II II II II 
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b. Cru1hed berriea elevator drive a1sembly, its 
fl•• proof aotor, fl•• proof starter•. 

For reasons as 1n (a) above these two should have to 
be procured fr• the supplier•. 

c. There are 15 port holes for light and sight 91.••••, 
two circular •an holes and two rectangular view holes fitted on 
the bOdy of the extractor. _Baring two rectan;ular port holes 
• ll th• others are deprived of tough tla11e1 • Since these are 
specially made acce11orle1 of solvent extractor, handllnq 
highly volatile 1olvent1, it ia strongly recCllllDended to procure 
these plus one additional set a• 1pare1 frm the plant' 1 suppliers. 

d. Interconnectinq solvent, aiacella pipe and 
fittinq1. 

•• Water and •t•• pipe and f 1tti1l91. 
It•• under (d) and (e) can be procured locally. 

f. Inte11tediate tank. This can be qot fabricated 
locally. 

Addition1l lwk 

Mi1cella storage/filtration unit, heat exchangers 
of both miacella distillation unit, and aolv .. t recovery unit, 
1ee111s to have been fixed m11ali9ned and aiaplaced need• to be 

checked, reinstalled and real19fted. 

Crushed berries elevator shell only withcut the 
basket elevator component has been installed. Need• to be 
totally dismantled and rea11tmbled with acces1orrie1. 

S9ly1Qt •tor•qt t1nt11 

There are two a&.s. tanks of 20 a3 capacity without 
proper nozzle• and need 1e11e alterations. 

Procur111ent of solvent P&DPs, their 1n1tallation 
and pipe connections. 

Provision of water chilling unit with 1tora9e tank 
and circulation pump, necessary to all th• heat exchangers of 
solvent recovery 1y1tt1111 has to be made con11dering min/max 
t111perature in Silifke 2~ to 40°C in 1U111Der. 
Details to be worked out. 

I Ill I 111111 11111111111111111 
II 111 II II 11 II I 11 11 11111111 Ill Ill II 11111111111111111 I 11 I I Ill 11 11111 11 I I 1111 11 1111 I 
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f irt erpt1ctlon : 

Water connections have been provided at various 
places in the plant area. Additionally. chemical fire fighting 
equl'89'lt Meded. 

3. Gencrol S1ryic11 

Steaa 
Water 

- Power 

§~·· I 

Two coal-fired boilers of '° ;:.cal/hr each, along 
with water softening unit have been found installed, but not 
completed and tested. 

Additional !ort 1 

- Ce11pletion of installation 
- Testing of each and every it .. 
- Procur .. ent of - main atelll pipe to be connected 

!1t1r I 

to essential oil ar.cl extraction plants. 

- Insulation material 
- pipes and fittings to individual unit 

needing atelll 
- Procur•ent of adequate •ount of coal 
- Pr~ur•ent of ion exchange resins to 

water softening unit 
- Proeurenent of boiler licences f rcm 

Governaent authorities. 

Reinforced ceent concrete overhead tank (1.c.c.o.H. 
tank) exists, lft1ch has to share the pumpin9 time of a pump, 
llh ich ii located about a km away fraa the tank. 

- The tank has never been tested after its construcion 
- Piping not connected frcm the O.H. tank to the plant 

building. 

A water cool1n9 tower with a water • pump below it 
exists - never b .. n tested and pipir19 not connected. 

Two centrifugal pump1 1ize 7~ • x 7~ mm t 1ucticn and 
delivery) with motors are found lying loo1ely in tne boiler/w.ter 
softening rocms. Pre1mably meant mix tor th11 unit. 

' 
I II I I I 1111 I I 111111 II II 111111111 11 1111 11 I I 1111 111 11 1111 
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NOI'E: 

1. It is proPos•d to take up the work of rehablli ~ation 
of laurel oil factory situated at Silifte. Turkey approved 
under the project SI/TlR/88/602 •Assistance to Laurel 011 
factory at Sil1fte, Icel • in two pha1es. ~der th• first 
phase within the approved period of time rehabilitation of 
essential oil unit. consisting of essential oil di1tlllation 
plants and fractionation of essential oil plant; ccnmissianing 
of all tl\ethree essential service units viz., steam, water, 
power and coMect1ng it•s to theplant building; 

S!aultaneously (cllring the 1st phase periOd) 
de-rusting operations of the extraction plant, hydraulic 
testing of the rest of the plant; procur•ent of missing 
parts frcm the supplier• could be undertakln. 

2. For undertaking the 1st phase programe, no erection 
drawings nor ccmmi1sloninginstructions are needed except the 
•i•sing end additional accessories. However these, reqarding 
the extraction plant would help speed up rehabilitation work. 

The Cooperative chal!man and hla deputy were verbally 
1nfonaed to procure these and missing accessories of the 
extraction plant. 

3. A heavy duty conveyor was noticed lying loose in the 
p1-ftt area ••Y be aeant for conveying the ~errles to the 
trlpple roller crusher. But the layout of the crusher give 
no room to accoaodate such a conveyor. and in the present 
form of the crusher it would be a di ff 1cu lt proposition t~ 
fNd the crusher of about 25-30 TPO of berries mar.· t.ly. 

4. Dried laurel berries have outer perlcarp rich in 
essential oil and practically no fixed oil. The inner kernels 
are rich ln fixed oil and a minor percentage of essential oils. 

It is very essential to aechanically crack the 
berries and pneuaatically ~•Parat• pericarp and kernels. The 
kernels are t~ be automatically f td to the triple roller 
cruther. This facility doea not exist in the present set up. 

PericarP• can be extracted of it• essential oil in 
the e11ential oil diatillation plant. 

I Ill I 11111 I 11111 11 111 I 11 
1111 I II II 11 Ill 111111 II 1111111 1111 I 111 1111 1111 
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Thi• ,.,rocedure. tben iapl•ented. would result 1n 
- the light coloured fixed oil w1 th very low 

percentage of essential oils that are extracted 
fr• the kernels. 

- higher proces •inv capacity of oil-rich kernels 
- additional yield• of essential oila fraa pericarps. 

Laboratory inveatlgatlons will be carried out at 
Anadolu University Mecinal Plants Research Centre (MPRC), 
Eaklsehlr to eatablt.h confizll•d data. Based on these 
lnvestlgatians details of additional equ1111ent needed would 
be worked out and added to theplant at a later stage. 

5. Qaality Controls A quality control laboratory 
building without laboratory equipment, control instrmlents. 
infrastructure fac111tles for the aupPly of water, CJ••• 
electricity exist• betw .. n essential oil .rad extractlcn 
aectlona. Until it beccmes oper~tional MPRC 1 a excellent 
facilities and service• of trained personnel ••Y be dr_.. 
for this purpose, under a proper protocol. 

6. A large built -in r•P ex11ts within the plant area, 
pres\lllably for the receipt of raw aateriah unloaded frma 
~ructs. No facilities exists for transporting the•• •aterial•• 
fraa this area to the nearby processing plants. 

l6a effective syst .. ha• to be worked out to mechanise 
the operations. 

7. A •i9h-1n balance of loaded truck cap. «»AT is 
required for keeping account• of 1nca111ng raw material• 
and outgoln9 product•. 

s. There does not exist a product atora9e tank for 
1tora9e of fixed oil produced in the plant. 

A auitable tank can be de1i9ned and got fabricated 
locally dur1ng the iapltmentatlon staqe of the 2nd phase. 

9. There are two 2 m3 tank• of atainleaa steel available 
at site for the atorage of e11ent1al oil• produced ln the 
plant. However, amall container• of 11. ~1, 101, 201 and ~1 
may have to be procured for dlapatch of th••• oil• and their 
fraction1. 

II II I 11111111 I I 11111111 1111 11 11 I I 
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Weyr 

• Onr Head Tank 
-Puapillg 

•'resting 
•Plpilag 

.... ID 
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•Water CODllD9 'iVwer 
•Plpin9 •aill 
-Proceaa 

•ln•tallaUCID taro pallpe 

-Teatlll9 
s•·n 89&ler 

•Wat.er SOft9ltn9 

!Pyer 

-Ian Bxdumc,e, Re•ln Proc:llr:e9mt 
r 

·'.featul9 
•Repair if necuaazy 

•St.89 Piping 

-Kalil Header 

-EaaeDtlal Ull SectlOD 

-Pa.sed oa.1 ExtractlOD Secticln 
-cansiection 'tO lndlYlduaJ. Unlta 

-EaHntlal OU DlatUlatlOD UDlt 
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-In-C0111D9 11. ·r. 1 in•• c:D11pletlOD 
-au.-•ar CCDDectlODa 
-SWltch O••r 

!allE 
-Larln9 ot Malll Cable 

-Eaa.ot10l ou UAlt 

•PiXed OU .Extraction UDlt 

•Dl•trll:latLOD ~ camecta.ona 
•EHentlal 011 Dl.att:Uatlan 

•El.eYatOr 

-ecnv.,.or 
•Slectra.c hOl•t 

•aubller.lDl• paap 
-s .. •tlal ou ¥ract10Data.on 
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-vacuum pump 

-control panel 

-LiqhtiDCJ 
-Plant area - complete Explotion Proof 
-Outside - for security 

COMPLETE TESTI.:; - UNIT Br UNIT 

Estimation of Addi tiomal Requiremenu 

senicea 
- G.I. Pipes and fittings for A-ater 

-Main 
-Diat:ribution 

- M.S. Pipes and fittings for steam 

-Hain 
-Distribution 

- Insulation materials 
- Ion Exchange Resins 
- Electrical cables, conduits, switches, switch 

gears, lights, & light fittings. 

Processigg 
Essential oil Section 

Essential oil distillation 
-stainles steel pipes and fittinqs 
-!leet:ric hoist 

Essential oil fractionation column 
-stainles steel pipes and fittings 

Engagement of sub-contractors 
-slectrical 
•Plurebinq 

-Steam 
-water 

-BOiler 
-water cooling tower 
-Fitters for •·•· pipin9 

Activities 
E••ential oil Distillation 

1. COmpletion of work• un4er services 
2. Re-alignment of distillation stills 
3. Completion of elevator, conveyor •ystem 
to E••ent1al oil distillation unit 
''• lnstal,lation ,of electric hoist. 
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5. Hfdraulic testing and repair if nece"S•ry oir 

-Steam pi~s & fittings 
-water pipes 
-Distillation stills 
-condensers 

6. Insulation of 
-steam pipinq 
-Three steam distillation units 
-Vapour lines. 

7. Teat trials 
8. Commissioning and tra1n1nq of project 
personnel 

Practionation 
9. Disaantlinq of fractionation column, 

condensers, pipes, fittings 
10. Reassembly of column, condensers with 

internals, properly aliqned 
11. Installation of water-ring vacuum pump 

12. Connection to the system 

13. Steam and water connections 
14. Hydraulic testing of the entire system, 

unit by unit 
15. Insulati"'n 

-Reboiler 
-Colunm 
-vapour line 

16. Modifications to the verti~al ladder 
17. T"st trial• 
18. Commiseioninq and training of project 

personnel 

Pixed oil Extraction Plant 

A8sistance in the procurement of 
-Miaai119 parta 
·Additional requirements 
-Erection drawinqs 
-commissioning instruction• 

Tiftle SChedule 

A. Essential oil Distillation 

Act!Yity 1 8-10 weeks 
2 1 week 

3 2 weeks 
4 1 week 
5 2 weeks 

'6 ' 3 weka 
' ' 

I I II 

I l,,lfc~ I II I II lllll~lll~·:i:c~I 11111 

team (white) 

team (green) 
team (green) 
team (white) 
team (white) 

11 I I I 

I I 111 11 ~·""Ill (~11~1!1) 
' 

II 111111 111 II 1111111 Ill Ill 11111 1111111111 
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B. E•eeatial oil Fractionation 

Activity 9 1 week team (9reen) 

10 2 ween team (9reen) 

11 & 12 2 week• temn (9reen) 

13 1 week btam (9reen) 

14 1 week team (white) 

15 2 weeks team (white} 

16 2 weeks team (9reen) 

17 & 18 2 week• team (white) 

Rote -
1. 16 ween (6 days a week, 8 wrking hours.nday) ~eginninq 

2/11/88. 

'l'his period may vary +/-2 weeks, + for unforeseen reasons. 

'1. Govt./Xoop. to procure all the materials and enqaqe 
electrical, mecha.1ieal & plumbiaq contractors in consultation 
with the Expert by 30/10/1988. 

3. ProceHinq capacity. quantity & quality of products strictly 
within the design limits of the plants. 

4. Procurement of raw materials and disposal of product(•) 
by (product(•) civil eDCJineerinq works are beJ")nd the scope 
of the 9ro ject. 

5. The scope of 'le project uner I Phase covers the rehabilitation 
of essential oil unit, con!!lstin1 of herb distillati~n s..-ct! .m 
and faactionation section. commissioning of these and training 
project personne. 

3. 3 Workdom at Medicinal plant• research centr• o! ADAClolu Untver111 tv 
Eakisebir. 

Aa mentlomd •laevhere ln the report tb• MPRC wbich bRgAn ~. t9 
R&D 80ti.viti•• ln tb• year 1986 with tbe aasi~t~nce of UNIDO ard its 
exoerte throusr;h DP/1UR/83/003 an1 DP/TUR/88/001. bas grown to tb• 
present atsture o! 1.nternatlonal staniard v1th well e~ped lBboratory• 
pilot plpnt am quantity control 1ns~ruaenta. It bas now on its 1"011• 
well qualified am exper1encld 8018Dt1!1C aJJ1 tecbniCel statt beadc 
by a competent director. 

wt. tb tbia bull t 1n 1ntraatructure tbe centre bas .forged ab•ed to 
becou tbe une centre 1n tb• country of Turttn!{ 1n tbe dnelop•nt 
ot tecbno1ogS.u tor tb• utt.11sat1on ot ua101 aD1 atoaatt." plants. 

One of the plant aaterial• stud114 ln deptb from bencb-scal• 
tbrougb aa1-co_.rc1al level 1• Lauru Nob1l1• tor 1 ts eaaent1al 011-
di •tillatlon aaS rectit!.cation by fraot1onal distillation. 

In .tact 1t 1• tb• Ulllque cu• o.t tbe dnelopment of technology 
and 1t1 traoafer followed by .uccesaful 411110nstrat1on after rebab111t-. 
ts.on of a alck am diacardld lrdustry at S1l1tke, weer aeg1ea at MPRC 
wt tn iii• u11nanc• ot Uru.00 am 1 ta expert. Tbe .xpert 1• confident 
tbat MPRC, 1.t entruaied to run 1ih• nftlJ rn1v.S factory, coUl.4 
suOOeHfUllJ run it, diversify aJd produce ta110!'•llade producta tbat 
1• d•llSS14 by tb• user 1ndu•tl'J• 

11111111 Ill 111111 I 111111 11 111 111111 1111 I 111111 I 1111 I 1111111 I 11111 Ill I Ill I Ill 111 I I II Ill 



1he UNIDO expert with th£ help of a staff me:nber of the Anadolu 

University Medicinal plants Resea~ch centre cerried out an official 

run on 7th !-.arch 93. in the presence of the Governor of_l-.\&QI in, the 

Governor Of Silifke, me:::-ber of parliament re;:resenting Mersin, UKIDC 

SL:>Fn in Ankara, National project Director.Koop Chairmen two hur..Cred • senior officials and members of the :&>c.p. 

The Frime 1-anister of Turkey ane his 1'.ir..ister Cf Agriculture 

sent cables,congr;tu.lating the successful rehacil!tction of Laurel oil 

factory I ~ase. 'lhe local newspc~ers enc Antalya Radio gave ~ice 

coverage to the function. 

The prot.cco!. fer assi~n:::<:nt co:n;.lsticn was :;.re;.cred and si£r.ec 

by the president of Koop l~ tionc l, project Director 
1 

UNIDO SlDFA in 

Adtara and m.:IDO expert (annex II). 

After the successful trial runs on 7th l·icrch 89, a long meeting 

was helc wit~ the goveroor of l·..crsin, the Governor of Silifke tr.e 

me::iber of per lia:;;ent, the Chc.irrr.cn of Koo?, i-:a tionc. l project Director, 

lii~J:i)C SIDF;. in Ankara anc the UKIDO expert,, to discuss the fUture of 

the pl::nt. It wc.s i:oipressec u~>e:m the :r.g::ibsrs that the 1.r.adolu 

University ~~dicinal rlc.nts Rssearch centre ~ith its trained personnel 

enc \·:it:h excellent infrastructure is be~t suitec to run the factcry 

anc civersify the production an:: train personnel for ::-.anning it at a 

futu:e cate. This fact ":;s cisc brou~t tv the ~tice of the .\beer 

Secretary of Agrici.:.lture on 14th 1-.arch at a meeting held in his 

office charr.bsrs in r.nkara attenee:: by l'ationcl ;.roject Director \LID~ 

SIDF.:.. in .hnkarc: anc t,;;.mc expert. 

J.. total of nine trial runs Jii:C s per formed frO::i 26th Feb to 9th 

l·..arch 1989 usin~ about 7 tons of cry laual leaves with an average 

yield of a little our 1.9%. procucinc; 135 litres of essential oil. 

Table I 

-----------------------------------------------------------------------Trial Run 
s.No. 

"Jate Chc.rge 
Kg. 

Ti:ne 
Hrs. 

Yield Of 
Oil 
ltrs 

" Stea:r. rute 
L,ll<g/hr 

----------------------------------··------------------------------------
1. 28-2-83 160 

2. 2. 3. 89 863 

3. 3. 3. 83 934 

4. 3, 3. 93 624 

s. 6. 3.89 871 

6. 6. 3. 89 650 

7. 7. 3. 89 957 

e. e. 3. 89 9£2 

9. e. 3.69 930 

2.0 

4.0 15. 3 

3.0 16.0 

3.0 12.8 

3.0 16.0 

3.0 14.0 

3.0 19.0 

3.0 21.0 

3.C 1e.o 

First Trial run 

1.11 o.a-1.0 

O.B-0.9 
o. ~o.9 

1.97 o.e-1.0 

1.s1 o.e-o.9 

1.9s o.e-1.0 

2.14 o.s-o.9 

1.94 0.7-C.9 

I ----~----~-------------------------------------------------------------
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Table II 

:Ore~k u~ cf tine t<-l:e:i ft:= ecc:-. c.: tc:: ·.;as~ 

=.--:.::::;:.:1; eac:"l s::ill (i-.ar.ually) 25e3C i·.ts 

( 3CO- 35GKg) 

Di!'tillc ti on 

Totcl Char~e in 3 Stills 

Table III 

3. 00 Hrs 

15 i.ts 

15 i·.ts 

~.Ct Ers 
90C-l,CO Kg. 

T!.::-.:: t~ke:. fc;,r c;:n~r'- tin~ ~ te::.:;-. 7-r, Kc;/c~.2 pres~ur = frc:r. cc lC 

------------------------------------------------------------------------
' -.... _. D-- ... c. ..... i::c. of 

:Ccilers 
Ccr.su:r.;tio~ :;f 

Cc.cl {Kc) 
cclc: start 

Kt; Ti:r.: ;.: :-s 

Fer Dis ti lli'. ti.en 
Co~ l Ti:::~ 

Kg :~rs 

---------------------··------------------------------------------------
1 2. ~. c9 C>.s 2CQ 3. 5 ?OC i; -· 
"' ., ., C·C ':'•,::G 15C. 2.5 35C 3 '• -· -· \,...- 2CO 3 • .S 
., z. 3. 89 Two l:il l'il 40C 3 -· :':il rdl 
{. 6.3.69 l\.c 200 3 300 3 

200 3 300 3 

5. 6. 3. 93 Two Nil l~il 200 3 
l.;il I·al 200 3 

6. 7. 3. 89 Two _5(. 2 2CO 3 
150 ~ 20C 3 

7. o. ::. E9 Two 150 1.5 2CC ., ... 
150 1.5 2C·O :: 

E. c. 2. €9 T\-:C ~~i l ~-:il 200 3 
dl ~-:11 2c: 3 

-----------------------------------------------------------------------
~t:?~"":'. f:c:-:. cc.le: :.t~?:'t \t~·as 3 i·:rs, cc.:-.. ::u-;.ing 300 K~ c: co~l ;..ar bCil"::-, tc.. 

I.. 

o;..:::::c.~~ ::;,•:; ::oile:::s, coal ccns·.:::1;:!:~cn was -~&-Kc; ar.c: ti::-.::: \-;u; 3 :-:::s, s:.:-.c· 

If the boil~rs \·;~r~ O;>:?r< .. t::.C: cv::r:r·c::y for cistill.:: ti::.:-: Cf c:-.'" 

b:..tch, coc l c.:::!c:-:~ticr: v:cs. ncticec tc C.:::o;. tc lSC &-.~ ;..2r i:cilar L:-.~ 

ti::-.e \\'-S recuce::": ::c. 1. 5 i-:rs sinco bci lc:.r r~::iain c'.. bet, du~ tc. ac:::iticr.c:: l 

i:.s~kticr. with 9ooc qu:;l::::~: c;la.ss wocl ::-;~ts. 

It cEn ~c:.cily be ded~ccc th t if t~2 ~l~nc is o~erat,r fer one 

s.-.i~t ;,er C::.:,•, on!: i::<:tch of al:out ::00-1,~·0 K9 o; lriac le<:;V!!S ca:; J:..2 

c".i~ ~illaC: in 1.5-7 !-:rs c:.nC: co;;su:r.,.,ticn Of coc:.l QO::s u~ by 300-€.0C Kg 

(ce:.-::n~i:-.; u;.cn :-:c::-.b2r of C.<..y:::. ~.:;i J:~t\:zen t• . .t> c.::-.se:.utive o;:,r.:..:::!.c:'ls. 

:-:c\:ev::r, if tt".e ylcnt is ~\.!t tC. 3 shifts ;.~r cay nc:r.'.;:,cr Cf '.:.:.~c:".:-z. 

t;1: t c.::-. t;c i:asily. handled w:iulo be six a:-.c t:ie a:r.ount Of criei! - laurel 

lec:.v:!. t~·.:.: CL~ r.:- cistillzC! •,'Cl;l('. b: !:,4CC-E:,C.:C.v Kg, \;it;. co:-.£L'.~rable 

stv~n~ in cor l concu~~tion. 
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It is therefoce strcn: ly r'O'com:rencec thc.t. the p~nt shculd be 

run 3 s:·:ifts a day without arry break. 

'!'he expert fcri:-sees t."'le probh:r. of finding trainee bci ler opera

te rs ane other technicians tc man the boilers and distillation units. 

This can be handled by careful planning ~plant training proOram:r.e 

sir.ce the bci lers are sirr.ple mannally o;.era tee coal fired tytie anc 

c~~~~=~~l oil cistillation is equally sirn9le operation. 

Feec a-.arcinc : 

Eleva~or a~c ccnveyor mace of ~~le steel anc neo?rene coatec belt 

syste~ has ~een ?r~vided acjacent to the eistillat~cn stills. 'lbree 

hop~ar bins ~ere alsc ~rovidec above the distillation stills. 

~onveyor was properly installed cut the belt ~€s found totally wor~ 

out. The sa~e has been re~laced ~i~"'l fcldec canvas, as neoprene ccatec 

'belts ,.;ere rct available in Silifke, I·.ersin or f.dana. 

~-'e elevat..:.r "*1ich was just ~~ceC. loosely ~c:s pro,tierly grouted 

ane alii;;nec. 

~= outl:t chute of bope;er bins were not t:rcvicec to:ith s-:.iita:: le 

clE::c;:is, ir. t!'le oric;;ir.zl state: the laurel leaves "nen fed fror:-. t:-.e 

hop:=rers ~ulc fall clearly out of the cistillatio:l stills. .nll t:"le 

t~.ree c~utes have bee:ri suita'-; ly mocifiec. 

The e>:~ert ,,puld like tc. toint out that t."l.e laurel l.eaves_whiC. 

were stored atout 20 ~~tres fro~ the plant area were conveyec to t~e 

a;l:nt site manuc lly and then fee into the stills by elevatcr, ccnv:ycr 

enc ho?;er bin syste~!only a couple of metr?.s a~~y involvinq. considPr

acle ... ·a.sta~e of time (about 1 1/2 hours) pc ... :er, labour and about S-1:~ 

spil~a~e of v&luble leaves. To avoid this anc effect eccaomy and 

the leaves were ch5rged directly int.o the stills circu::iventinc; eleva

tor conveyor syste.-:i. 

r.nover head tank of 100 :n;, ca ~city 2 t a betgbt of about 351'~ 
constructec some time in mic-seventies has net been tested nor has 

even been fillec wit~ ,.-ater save rainw~ter. 

Durin~ t.'le i:r.;;le:t:entction of tl1e project, this has t.een conr.ectec 

t!":rouc;h ec m':':l G.1.~ipe to a newly iste:llec govern:r.ent bore'l:ell locate:' 

at a dist:.nce of about 1.25 K.m. The overhead tan.'t \J.'len fillec first 

ti~.:e curinc; :nid Fat- 1989, showed leakages at several places, ,.,'hich can 

be re;iaired. Since civil Engineerin; K>rks were not covered ,na the 

t~me at the diposal of the expert ~3S li:r.ited and just sufficient t.o 

co:rmission the·plant, the re~air work of the overheac tar.k anc also 

the surface tank of s:: :r l was er.trusted t.o the chair:nan o: the KCOi:-. 

To facilitate laying of ~ m:r. G.I pipe treaches of lE de;>th werg 

duc;r-u;. to t:".e length of about 7CO metres. Elastin~ of reeks ~ith 

dyna::-. .!te whic~ cc::-e in the ;::eth of pipe was resorte_, to. J..ll necessary 

precautic~s were observed t.~fcre blast.!.n; of rocks. 

P.e~ t exctiangen of distillation stillt fractionatinc; co lu:rn, 

water.!.n~ vaccu:r. yu:;.;:i, kbor.::.tcry, main header to the solvent eY.tra~tion 

plant enc wate?: tre:t:r.ent pljf.t of the boilers were connected to the 

oYerhead tank throut;l 100 nn7lfpe. 

I II II I 
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A return line of 100 mm diameter fro:r. the plc,nt area inclu.C.in9 

extr.:ction plc.nt were oonnectec to th: t\·:in water coclinc units, \.t:iC. ' -in t~r. ... :er~ C:O!'lr:ectec tc SO•· surface tcr.k etrough 150 urn c!ia, pipe. 

Two centr.:. -tulal::-""U."il?S of 80 - m. :r. & 00 tr..~ were installed in the 

pu7.p hcuse ant ccnnected tc the plcr.ts in both wir.;s tc circulate 

cocled water thus provicing an alternate source of cooled water to the 

pl~nts. In this case water from overhead tank was usec only fOr 

•making up• of water lost due to evaporation in the coolim; tower. 

This syste~ w:>rked very well curin£ repeated trial runs. 
HO\-:ever, it may be mentioned th~ t the b.?O SK"" 3 ~ase SOC/s 440V 

motors fitted to the coolers "'-ere fOunc to be not of the rec;uired 

capacity and had to be re? laced by 7. 5 Kw 30th SOC/s 440'\' ...:>rors. With 

these m:i::.ifications, the coolers t>erfOrrence was very satisfactory. 

;. tot~. l of above 3 km of 150 m. tn lOOm. m. 50 m. m., 25 m. rr._ dia G. 1 

pipe anc c;u1te a nu.'Ilber ljust necessary) values and fittings were usec 

fer pu::;pin~. distribution;: return circulation of cooled water. 

'lbe entire syste~ was ;~rfectly functional except lea1;ages of 

100~-' overhe'°d tank anc so.ll surface tanks. These coulc be easily 

re:_uirer:. 

~ 
Tw:; boilers of SOK.Ce:lori:s/hr each, mcnufactured in Adana, 

Turkey were founC. installec, without ir.ternal refractory lininqs, ~re
ss~re recucin; asse~ly, inadequate insulation anc no steam pipin~. 
Feec water treat~ent u~its were ;.crtly installed ~it~ no inter-coonectin~ 

pi:-ing. 
Co::-.9letec the instcllation w:>rk inclucin£ two certifical ;m:r.~s =or 

pu:::-.;.in; ceionisec water to degasser, anc a i.1 intern: l pi;>es ane fittin~s 
GnC cc::r.issic.nec ~ll ~-e units inclucin; ace~UC.te fillir.£ o: ceiOnisir.g 

resins. 
It r..:y hc\>:ev;r be -:;e::ticn~c thst a stranc;e fact t:10.t c0::r.e tc. li;!".t, 

\:as t:-.10t tot:-. t~;e boil:!rs ":he:-. test:.- · " :1ycraulicc.ll~- <::t £-lC K9f:::r.
2 

;::-ess·.:rc_b:::kec prc:.:.usely fro-::: al-m:::t all the tube ends. (These boil

ers are sm~e tube type). This was really a case of manufacturing 

fc.ult, W1ich shoulc h<:ve been testee at t~.e rrc.nufacturer' s premises, 

before ces?C. tch. 
The r~p~ir c: th~se boilers neecec the servicas o: a s~eci~li;:c 

":elcer an:: locei -:inc; sue:& a welder at a place lil:e Sill.fke \.:as really 

quite a t:.sk. ..fter cor.f.i~erc.1::.le ti'.':'.e i:nC ii. ains the boilers 'lo:ere 

re:-~irF-c, hycrc.ulically te~tec an~ successfully test firec. 

;,1so febricateci at t~•e factory site w::.s a steam pre=sure recl:.cin; 

assa'.':'hly o:: E.c :r,.":": .• size t."ith locally rirocured pressure recucer, v<:l~:c 
an:: stn.ir.e'Cs c.nci thro\.•;h thh: asse'.':'.bly the two boilers were 

conr.ectec to the process ir.c; plants with ap~ro"rL te va Lues, fittings 

ana eY.r;>ansicn joints. 
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'l'beae plpea and nttlnga, 1l•tlllatlon plant, tractlonatlon 

column anl 1 ta r.t>oller were all lnaul.ated w1 tb 60 • tblcll:: glass 
tiOOl md covered wl tb 28 G. , G.I. abeet. 
PQilER HOO,i! 

Reaaamt>l.S 500 DA atep-down tranatormr, repaired tile power 
d.1atr1but1on bu-bar, lnatall.S suitable awltcb gear, aJd OOIW9Ct8d 
ue busbar to tbe transtoraar 'tbrougb av1 tcb gear. Tbe tranarol'll 
ln turn was oom•cted to the HT t:l•s. 
Pp•r Dt 3t;g:jbug pp 

3t core armoursi cablea were layed :rrom bus-bar to tbe plant 
at. te, boiler rooa am internal pUllp bouae. Tbrougb dlstrltn1tlon 
board.a, power was connected to tb• boiler bouae, dlatlllatlon plant, 
internal pump bouae, water ooolera and llgbtlng. 
Details of lnatal.1911 power was aa follows 1 

D1st1llot1PD Section . 
- Bl•ator, corweyor, (two motora-1Kw •cb) 
- Subnrg.cl pUllp (om 110tor) - 1ltw 
- Four way EJ.ectrl.c Host(2 110tors) - 11tv eacb 
- Watering vaccua pump - 3 Jtw 
Pup> House 
- Cent1'itugal pumps - 2 Nos - 7. 5Kw 
- ~ lnducea drart - 2 Nos - 7. 5 Jtw 
BOILER HOllSE 

- Pressure pump One - 5. 5Kw 
- Centrifugal Pump - two 1. 5Kw 
- High pressure teed pumps Four 5.5H R 

General. lighting 

Total 

-
-

21tw 

1Kw 
21tw 
3Kw 

- 151tw 
- 15 Jtw 

- 5.5Kw 

- 3.0Jtw 
-16.5Kw 

2.oKw 

.,. -----
65.oKw 

Notes Electrical works were done tbrougb a local EJ.ectncal Engg. 

Contractor. 
Pmqeu p1 p1 Pf s 

Tb• cordenaate outlets were connects! to a system ot aeparators 
through O.••• obae"at1on connect1ona using Aaana procuNC! 304 type 
stainless neel p1p• aDi tne non-conr:!ensible gasses were vents! 
outs1C1• tbe plant building Uaus pr.venting air pollut_on ln the plant 
area. 

Separated oil or wa~•r collect-1 ln a 200 li tr• atalnl••s steel 
tank w1 tb cut iron 8UDlll•l'1.ai bl• pump was connect.S to the 2m3 

atalnless •t••l over bead tank tbroug'.· '°4 type atalnl•H ateel 
pipes and t1 ttl. nga. 
Marc Di schout 

O~y ourheld 110nor91l waa &Ta1lable, wortced out •p•cit1ca1:1on 
of tour way electrtc boist ot 1 ton capacity personally .. 1ecttd a 
aultabl• hoist from Istanbul, 1natall.S ard comm:l.aaloned. 

Comucttd •Y•~•mad.c tenlng o! pl.nt unit bJ unit, auitably 
rectift.~ and or repalr.S detects •howtd-up during me testing. 

Vh•n all tht ae1"V1ce1 viz, aupply o! water, steam an:! powtr 
becamt functlonal, test trlal• on dht1llation were aucceHfUlly 
conciuctild' ' 
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la nine batches using about 7 tonnes of laurel .bobUla leaves. 
PrOducing about 135 litees of oil, ~nich according - to the current 
internc.tional price of us $ 50 per litre valued at us s 6,750. 
Fractionation unit 

The entire asse:nbly was dismantled piece by piece. It was 
noticed that : 

The reboiler was partly filled with pebbles and concrete pieces. 
Fractin=tion colwnn sections were installed Uysicie down. 
Column was llOt filled with packings. 
Stainless steel interc-onnecting Pi?es were not weldec and were 
banging precariously. 
h'a ter ring vaccum pump was not installed. 
Control instruments were n:>t fitted. 
Values,fittings and glass level indic~tors were IX>t fitted. 
Sampling cocks were not provideC.. 
Almost all the fittings of distillaticn units, fracticnation 

assem:::ly and solvent extration ~lants were dumped together. It was 
quite a job to correctly identify and fit then at a~~ropriate places. 

'lhe entire assembly was cleaned, assembled and aligned properly, . . 
.!Dcated water ring, vaccum putn? from anong 30-35 pumps, installed• 
fitted vacuum pipe oonnections, water and steam connections~control 
lnstruments, dnd tested. It was noticed that all the temt>erature and 
vacuum incicators were not functioning and needed replacelent frorr. the 
ortginal supt>liers the following specifications mcy be ke~t in view: 
Vacuum Manometers 

1. 0-760 m. m. Hg} GVG14 
0-30" Hg 

2. 0-14) GfGl 2 o-»SJ 
Therometus 
1. 111 dia Therrro sensor- with a.st-. Cap,.;..!llary tube 

dial o-1so 0 c. 
~ini hbrk Shop • • • • 2 •• -

10 803 
cal 
MZRCUlllm 

Worked out specifications of each and every ite~ required for 
establishing a mini work along with the requirements of G.1 and M.s. 
pipes and fittings and ~issing items fOr the plants. Collected 
quotations and procured from ~ .. rsin and hdana t~e followin~ items:-

1. A steel work bench fabricated locally in .r: ... s. fitted with a 
bench vice size: o.9 • x 2 m x 1 m 

2. One steel Almirah measuring 0.4"°.9xl.95 m with three shelves 
3. One number 4" pipe wrench 
4. One number 4" pipe vice 
s. One portable drilling machine (German make) 

111111 1111 1111 
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I 6. 

7. 

Drill Bits HSS 

2 Kos ••••••••••• 3 mn 

2 I-~os. • • • • • • • • • • 6 1r1rt 

2 Nos ••••••••••• 9 mn 

2 ~os ••••••••••• 12 mm 

2 i:os ••••••••••• 15 mm 

2 Kos ••••••••••• 18 111!1 

2 Nos ••••••••••• 20 mo 

25 

Stand for drilling machine 

e. 30C nmf:s welding set (Machine) 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

1e. 
19. 

20. 

21. 

2 2. 

2 3. 

24. 

2 5. 

26. 

27. 

2 a. 
29. 

30. 

31. 

32. 

3 3. 

34. 

35. 

36. 
37. 
38. 

39. 

40. 

1 Kg size ham.~er 

2 Kg size ham.T.er 

Welder shield 

Chap?er 

s. s. Electrodes 

Helmets 

l»easuring ta ;>:!s 5 m 

Ciling can 250 gr. 

l·:et·!: l cut ting Sciss !:rs. 

Hack Sc\': fra:r.es 

190 m:n 9lier 

Standard ~lier 

Tele:tlcne Hier ( 70 nm) 

;.djustable plier 

2~" Gsdore 9i~-e wrench 

Electric cable cutter 

universal ;;lier 
l ton ca ?Ccity fulley Block cc:r.;:>lete 

\-:ith a 11 accessories 

12" Screw s90nner 

20 m steel rc;ie 10 mn 

3/8 clam~s 

5/6 cla:r.;;::s 

c. c la :n;;s 24 m.T. 

4" pii;.e chain wrenches 

Greasing ~urr.;:> 

Toc.l box 

'h'IiV-.X l/2"-2" pipecie 

Geaore Spanner Set 

Eox Spanner Gedore 10-32 

hller. key set 

Sere\': criver 

Erkush Electric Host 

l No. 

1 No. 

1 No. 

l No. 

1 h.ckets 

I Nos 

2 l~os 

1 t~o 

3 Nos. 

1 l~o. 

1 No. 

1 l·:o. 

1 t:o. 

1 .,o. 
1 r:o. 

1 :·:o. 

1 t:o. 

1 No. 

2 Nos. 

l r:os. 

2 i:os. 

l No. 

l l\o. 

1 i:o. 
1 Set 

1 Set 

l Set( 12 i:os) 

l Set 
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4.1 r:ssential oil distillation plant including fra~t1~r.!~on 

unit was made fur.c tier.al. 

4.2 hll the s~rvices Viz., wateI, circulation of ¥.ater, 

steam, po~er have been co:;:=.i~sicned and ~ere ace~uate. 

4. 3 'lb::! plant should be operated 3 shifts of 8 h!:s each ;.er 

&y and \.-erk atle:::st for iso cays in a yec:.r. 

4. 4. The fac tcry is ex;-,e-:: tee to ;irocuce c:bcu t 10-12 tonr:es 

cf .. :et spent leaves 'lllhich is kno ... 'll as mare p;r day. 

'l'his if not utilised and or mt Cis?Osed of properly 

will create a serious environmental prcblem~littering 

large arec:s surrcuncing the factory. The ~rotlerr. will 

be more sericus with the stror.g wines blowing in Sili!ke 

and surrcunding villages fer 4-6 rrcnths a year. 

;.. rr.ethod SU££<0sted by m:IDC SI!::F .... in i-.nJ.:ara, \-:as to 

bri~uete the~e S!;)ent leaves anc use the·cried cri~uats 

as su;.li:r.ent fuel in the l::cil::rs. Tnis is cc;rr:;-,enc.::l:le 

anc it shculc be pursued. 

4.5 Skilled anc semi-skilled personnel sho~lc be recruited 

's soon as ;.cssible and trained by Anacclu University 

Ledicinal plant centre at its i;:re::-.ises at Eskisehir and 

in ~Lant at silifke. 

4.6 F.ecc:r.:-::er.dec ir.an :;owe:r per shift 

Ghe:r.ical En£ineer .... 1 • 

:Ceil er C~eratcr .... 1 • 

L:ci l ::r as~istant .... 1. 

Se!:':i-ski lli:?d \-:Crkers . . . . 4 • 

In case Sclvant Extraction plant is co!!":!lissioned the 

sa:;.e che:r.ica l Engineer can su;.ervise beth the: .;:.·l<:nts. 

4. 7 ~e trenage:r.ent cf the factory for at least 5 yec.rs shC-uld 

be en trustee tc AnaC:olu Ur.ive.rsity Y-e6icina l 9lants 

R::E eerch centre. 

4. 8 L&-~c with its excellent R & D infra~truct-.:.re and treineo 

techr.ic.:; l personnel, sh:;ulc be cble to :r.anac;e the fc:ctcry 

anc1 ;;roeuce essential cils of ~ality C.e!'.".anc .. d by some 

users cf e~sential oils is very s; .. ecific and C:e:ri5ncing. 

4. 9 It is not proper for any cor:n.ercic. 1 factory to de ,;enc: on 

cne ;lant material. It is strongly reco:r:::-er:ce6 to 

cever£ify the procucticn based on multis;-le :;lc.r.t rr.aterials. 

hPil.C is the only centre existing in Turkey 1r.tlich is 

11111111 I 11 I 

ec;uir;ec to undertake survey, ~a l.:!.ty assessment, R & D 

activities, end technology C.evelo;•rr.ent. 
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4.10 l'he elevator conveycr systern as prcvicsd ir. the Flant 

\otlen used inv: lves: 

~dcitional labour 

~cditional tx>wer consu.~ption 

5-10% s~illc9e of valuable raw rretsrial 

i-.ore time ~ar be tch 

Ccnsec_:uently less eccnomical. 

Hence the elevator. conveyor system as su~plied by 

the Italian su;.~li.,rs is redundant and unneces~ary; 

the ex9ert has conveniently discardeC. the \;Se of this 

system. 

4.11 l'hs ex9ert recc:m-.end~ tc ex~sri~entally cistill: 

Fresh leaves 

Fresh leavss ..,;i:h brachlets and assess the ~ality 

and quantity of ti"1e resulting cils ano the to ~erk out 

overall econcmies of the O~Erations. l'he uncerlying 

idea in sugc;;esting th--is innovc:tion is that if it i-:orks 

cut econc::-.ica lly - fairly geed chance of it so the • .-crkin~ 

the lcbour int~nsive c~eration cf se;.:.arating Lecves from 

s:nc ! l b=ach lets anc cry inc;; would become unn2cessary. .ht 

t!'le ini~ tion cf the ex;:art t.'"1e studies have been under 

t:;i( en at t-:f-RC. 

4.12 The ex?ert stre:ngly r'OCO'.i.:.encs that the I·:inis try of 

hgriculture Forestry and Rural Affairs Government of 

Turkey writes off the accumulated interest on the loan 

a:::vancec to set-ur; the factory anc recover · . the Loar> 
o~ theso£t terms in 10-15 ye5rs, to avoid cri?~ling 

effect on the surfival cf the re•ubilitatec factory 

·,.ihich re:r~i:iec en the sick list r1£ht frcrn the ir.ce~tion. 

4.13 It is also reco:rr:-,enced to ex,;;lcre the ;:io$~1bility cf 

reh~bilitating the fixed oil unit cf the factory. l'his 

\-ihen dcne, will ;>rocuce an unique fix~c oil .... tiich cor.tains 

40-60~~ :f lauric ester a very v~lual:le cc~::::c;n~nt of good 

la th ~r procucing sham:;:oos and tci let soaps. f'res:ntly 

Turkey has no known source cf lauric aster containing 

fi.>:ed Ci l. 

Genercl infrastructural service cre~ted for the essential 

oil unit could be rrade use of for this unit ulsc Overheads will 

•be consicerb ly recuced. 

I II Ill I 11 I I I 
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In the considered opinion of the expert the fixed oil 

eAtr~cticn unit M\en com.T~ssioned would have added advantage 

to the overall ecoIX>my to the production operations. 

S. Ae<NCWLU>GEHENTS 

I would like to express my sincere gratitude and thanks 

to Dr.R.O.B.wDES!KERA Special Technical Adbiser, tmIDC .. Vienna, 
. .. 

Dr. i-:. Kamal Hussein SIDFA of m;IDO 11; Aukara Prof. Dr.K~mal 
husnu ~an &a~er, National project direct"">r and director M?RC 

of Anadolu University for the encouragement and acvice given 

me during the course of the work. 

I should also like to mention the coo?eration extended 

to me by 1-:R. Sedat Hakki Beis the young bright ·Cberr~cal 
Engineer of MPRC and Dr. Ali Su, q)airman Koop Silifke. 
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Annex - X 

COSTRUZIONI 
MECCANICHE 

S.R.L 

DATA 

Vs. Alf. 

Ns. rut 

Wle 20th, 1988 Messers 
. 

ORKOY KOOPERATIFT 

Ecz. 1\Jgrul ToJ_ eliyle 

• Tol Eczanesi 

Silifke / TURKEY 

ADV/Fl! 

Lau!'el Oil D...·traction Plant 

L:nircl Oil Oisti 1 lation Plant 

DP.ar s:: rs• 

CXI:· Company has taken over the previous act-ivitics of Hcsscrs 

F. l li ~ \'it:1 Sp!\, \Jldcla closed clo1.n clurin,n: 11)83. 

We are in possession of a 11 tcchnic<l l infonn.1t. ion and drawinr~::. 

of the plant .suprlie<I You on 1976. 

As foreword, we would like, however, to clear that there is no 

legal connection between Messers F .11 i De Vita SpA and our 

r.ompany. 

We shall be glad to cooperate with you for the erection, 

af'~m!.>y rlml st;:irL i ng up of the plant. i.n Yom· possession and 

con.c;irler.it,ion of the tink~ p;1ssl'~d from the dale of tlac supply 

WC U1iril: I.hat ;: vi~;~t of our ~!1·. ,'.ll>Pr·t.o nc: Vi.La to t.t.c site 

1111 I .. / .. 
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SEGUE lETTERA DEL 20.06.1988 FOGLIO N. 

of the plant is necessary in order to widerstand which items 

are available and if any componenLco are ev~tually missing. 

This visit could take place during the next month of Au..,"USt 

anc! t.-e propose from the 8th Wltil the J Jth. 

1be fee that we require for this visit is USD. 5,000.= plus 

all travc.~lling expenses {airplane ticket. fro11 Clenoa w 

Jnst:abul Adana anct retum and first class hot.el 

accomoc.i.ati oa) • 

Jbr~ this visit. w.! can discuss also about Your· requirements 

for t.~ erection of t.he pla:1t., that. is if You need to h:we 

only the supervision to the erection or also our specializro 

fi.t.t.ers for intr.rconnecting the various e<luirAJents in the 

correct way. 

W<! c.1n supply these fitters at the conditions cf the AN'l.'IA 

Association of \Jhich we send You copy here: t:nc '!.osed. 

We ask You to con.s.idr:r our above said proposa 1 and to 1 et lLCO 

luve Your coonK!nts, in t.he meantime, we remain, 

Yours Faithfully 

2 
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A.N.1.M.A. 
Associazione Nazionale lndustria 
·M4tecaNCa Varia ed Affine 

Bollettino 
tariffe 
P.er prestazioni 
iii personale 
all·estero 
PAESI EUROfl£J 

Unionl c:oatruttorl: 

• ClldeNrla 

• Dlltrlbutorl di c.IM•la eel 
etlreuatur• per •Wionl di 
dfornilnento 

• ......... di ftnllur• ·-UClf. 

............. ......_lo 
ecc:ue • .UIOA-

• L'ftP!•-:tl ed •!lf••c;~l&~r• 
di laaoncNIDUIOM • ..c1AOI• 

• Implant.I ed eppatecchi 
di aaunamento • ttupono 

• Implant! ed attteuatur• 
par procl11Zi9nl clllmicbe 

e im,tanU frlgorlfen lnckiatrlaU 

• Implant! lnd~!I di peaatura 

~ ,,ianti patrollfert • •UCIP• 

• · · lmpla~ trattAmento acque 
non reflue. •AOUA IT ALIA<> 

~ . . 
e Macdllne allmentarl • •UCMA-

• ,..cehlne ad •tlleiuture par 
autofficine • .COMAP,.,_ 

• Macctilne edlll, attldafl, 
m!Mf•ri• •d •ffinl. 
.U.CO.M.f.SA-

• Macchlne per cone.rte • 
•C.1.MA.C.0.-

e Materlell antlftceftdl • .UMAN• 

• Motott a combuatlone lnlarna 

e POllllM • COlfttWeMOtl 

PAYS EUROPHNS 

Groupements de 
constructeurs: 

e Elllllp1•1R1aat............_ 
pourle....._..•r•· 
.CO.AER-• .~ 

• ~decarlluranla 
........... pour~ 
deMIVil:e 

• Eqci ...... pour le 11.--t 
de la aurt.c:edea IMC.UX • 
.uclf· 

• Equlp1111Mdade 
decont.miMtiottdeaNUX• 
•lJl::Ait 

e Eq ......... laetlMlaltaUona 
d'...._...tlon • .QADI. 

• Equlpementa de levaga 
., manulention 

• Eq ........ •I lnatallaUona 
pour produCtioM chimiquel 

• lnatallatlona frlgoflfiquaa 
lnduatriela 

• Equlpamenta lnduatrlel1 
depeuge 

• Equ.,__ta p6ltoliell• 
•UCIP• 

• Eqcilpementa de lrallMlent 
daaaauanonrelluaftlel· 
-AQUA fT ALIA<> 

• Maclllnee ......... ., ... 
. ·UCMA-

• Equlpamenta de ..,egn et 
d"1taliat• de r'9*atlon • 
-COMAPA-

• MKlllMa pour Wtlment, 
tr1vau1 routial'a, llllna• at 
almllaltn • .U.CO.M.£.S.A.-

• MaclliMI pour lMneftaa • 
-CJ.MA.C.0.-

• Ma.., ... •ti-lncandlea. 
•UMAN• 

• Moteura 6 COIMulUon l!Urne 

1-7-1987 

N.10/B 

Bulletin 
des tarifs pour prestations 
de personnel a l'etranger 
Bulletf n of tariffs for staff's 
services abroad 
Boletin tarifas para el personal 
trasladado al exterior 

Manufacturers' group: 

e Alrlreat-'aqulpMHl• 
.CO.AER-

• lollal.-k ftllldng and ..... 
lnduatriaa 

• Fuel .................. 
atatloft~t 

....... eurfec:e.,...,_.tplent 
end aq1llp-• • .uclf• 

• Polluted ... tteatmeftt pleat 

and ~·-•·.utOA-

-~ ...... ·equipment • .QADI. 

• Lifting 9nd hMdllng epparatua 
andpl~t 

• Cllemlcal plant and equipment 

e lnduattlal refrigerating 
equipment 

• lndualtlal weighing 
·~pmanl 

e Oii field and rafinary 
aqulpn1a11t • •UCIP• 

• Non-effluent water ltNllMnt 
plant• -AQUA IT ALIA-

• food naadllnary • .uc:MA-

• Garaee and auto 111op 
equipment • .coMAPA-

• Conatructlon, road IMklng and 
mining madl!Mry and almllar. 
.U.CO.M.£.S.A.-

• TaMlnl INClllMtr • 
-cJ.MA.CO.-

• Fire figNlng equipment· 
.UMAN• 

PAISES EUROP£OS 

UnionM de fabrlcanta 

• Equlpoae1Mt1fl~la •para .. ., ............... .., .. 
.CO.AER-

• Caldererla 
• DlatrillulclofedecalWanlN 

'equlpoa pera aeladanea ...... 
• IMtaladoMI ,., ... 

tratamianloeuperflclal de lol 
-'alaa•.uCIF-

• lnatllllldonM de 
dacooltamiluldOll de Ila aawu 
.UID .. 

• Equlpoa '...., ... ...,. 
lnaonoflucl6ft • .QADI. 

• lnetaleclonaa' equlpoe de 
levanlMnienlo y II~ 

• lnataladoMa' equlpoa pera 
proelucdona• qulmlc:u 

<ill IMlai.c:ion. frlgortflcla 
lncluatri.le• .............. 
de PHO lnduatrialea 

• lnalaladonea patroltferaa • 
•UCIP• 

• lnalalac:lonea para el 
ttalamlanto de laa aguaa no 
efluaftlaa •-AQUA ITAi.iA-

• IUqulnaa para la lnduattl• 
allmentlela • .uau.. 

• M6qulnu 'equlpoa ,.,. 
88'11HJta114'1M pate eutoa• 
.cc>MAPA-

• ....,.,..,.. pata la lnduatrla 
de la conatlUCCl6n, carreteraa, 
"""'- y •'"'" • 
.U.CO.M.£.S.A.-

• Mtqulnu para tanedla • 
-CJ.MA.CO.-

• Ma..,..._ anllncandlOI • 
.UMAN• 

• Regolatorl •cont.tort par gaa • Pompei al c:ompreuewa • Pump and comtH'•MOt 

• MolotH de C4Mll-uell6n lfttama . .._...,-..,,.., .. 
• S."amentl In lllumlnlo, 

M.cialo, leghe • •UNCSAAL-

• llrumentl ed 1pp1racclll 
di"'''"'' a rag"l4!1ione • 
.CO.Ml.A£ •• 

e Turt>lne 14racillcM 
eda,,1pora ' 

• V 1lvol1rno a rublMHarl1 

• R•1ulalaura et complaurt • 181 e GM regulator and ... !Mler 
• Manul_ ... en alumlnlum, 

Kier, alliagea • .UNCSAAL-
e lntlrUIMftta el apparalla 

d• meeure et rtgulation • 
.CO.Ml.RE.-

• Turl>llla• llrdtaullquea 
at•vapaur 

• Roblnellarla at vMMt 

• Alumlfllum, alael and alloy 
wlncloW and dOOI • •UNCSAAl.it 

• Ma""""9 and controlling 
IMltumant ·.CO.Ml.Rf.., 

e Waler and ataam IUllllM 

• Valvaandfllllna 

• .... .. ador .. ' Cllllllador• da ... 
• PwtlM' ffftlanal .. alumlnlo, 

ac:aro r alMClonaa • 
eUHC$AAL.o 

• """""*''°'' apataloa • fMdlcl6n 'ragullcl6n • 
.CO.Ml.RE.-

• Tllltllflal hfdrtullcat J de"''°' 
e VilwlHJOrlfaria ' 



3. 

3.a 

3.b 

.u 

La MUlman. lavoraUva sl 
Intend• di 40 ore 
sclllmanall dlvlH In I ore 
glornallare di 5 glornl. 

OuaUOu 

Tecnld lpedallstl 
Technlclena apeclallstes 
Skilled tee'Wclana 
TKnlcoa especlalludo1 

Per ognl glomala 0 frazlone cl glornala fuorl ... 
per conto del Comlllltten&e 

Pour cheque Joum6e o.i fractlOn de joum6e cfabsence 
du personnel de .. residence normale pour compee 
de r Acheteur 

For each day or fraction thereof of absence from 
headquartera for the account of PurchaHr 

Por cada dfa o fracclbn de dla de ausencia del personal 
fuera de la residencla por cuenta del Cllente 

Per ognl ore di vlagglo oltra le I ore, In ognl glorno 

Puur chaque heure de voyage en plus des 8 heures. 
en cheque )our 

For each hour of journey exceeding 8 hour1. In any day 

Por cada hora de vlaje adem4s de las 8 horas. 
en un dla 

Par ognl ora di lavoro oltra le I ore In glornala farlala 
a per ognl ora di lavoro fasUvo 

Pour chaque heure de travall an plus des 8 heuru 
les jours ouvrables at pour c:naqua heure de travail 
his jours f6ri6s 

For every hour of work .xceadlng 8 hours In any 
working day and for every hour of holiday work 

Pgr cad• hora adem6s de lal 8 horas en dlas de trabejo 
y por cada hora de trabajo en dlas de fleata 

La samaina de travall eat 
antendue de 40 heures de 
travail r6parties en 8 heura1 
par Jour pour 5 jou11. 

For working weak one 
Intends 40 work hou11 
divided Into 8 dally hours 
for 5 day1. 

408 - L 'INDUSTRIA YECCANICA 

Tarifta$ .,..,.. 

* 585 

73 

84 

I 
La semana de trabajo se 
anUanda de 40 horas 
samanal raparUdas an 8 
horas para 5 dlas. 

n. 418 - Gluono 1881 



Annex-II 

PROlOCOL FOR THE CClll-'LEI ION 
OF IUSSION SI/TUR/88/801 

1. Distillation and fractionation units of the Silifte Laurel 
oil Factory are fully fUnctlonal with ate•• power and ate• 
utllltlea. Therefore, SI/TUR/ ats/ts03 s>roj ect has fulfilled its 
objectives. So far, 4.8 tons of 1988 crop laurel leave• have been 
proceeaed 1n 6 trial runs to Produce 7~ liter• of laurel leaf oil 
with a yield of 1.6X, approxillately. 

2. Technical staff of the Anadol~ University Medicinal Plant• 
R•earch Centre and Particularly Ch•• Eng. Sodd H. S.11 have been 
91ven proper tralnin; to run the Factory and are competent .,ough. 
Unqualified worker• •ployed by the Cooperative have been trained 
on loading and unload1nq the distillation atilla. lhtil qualified 
staff are •Ployed, the Factory should be operated by Anadolu 
University Medicinal Plants Reaearch Centre. For this, a special 
agr-ent ahould be •ade between the CooP*ative and the Anadolu 
Univer1lty llec:ticinal Plant• Research Centre. 

3. All vacuUD and temperature 9au9es Of the fractionation unit 
are faulty and are to be replaced with proper on ... 

4. ~erhead water tank 11 leaking and has to be properly 
insulated. 

~. Steam generators are leaking and ao aany weldings had to be 
done. Still, acme leakages have been observed and they should 
be repaired. The steam generators are under capacity. 

6. l\aps of the water cooling tower are under capacity. 

1. A list of equi~ent and tools purchased from United Nations 
gunds is attaciied. They are handed over to Anadolta University by 
the uni•ed Nations. Anadol, lkliversity reserves the r1?ht to hand 
them over to the Cooperative. 

~. Fully funct1onal Factory together with laurel leaf o!l Produced, 
and the equipnent and tools banded over to Anadolu lhiversity by 
the Unlted Nations have been given to the cusv.dy of Dr. Ali Su, 
Chairman of the Cooperative. 

9. 25 liters of Laurel leaf oil have been handed over to Prof. Dr. 
K. Husnu Can Baser for fractionation studies to be carried out at 
Anadolu Un1v~s1ty Medicinal Plants Research Centre. 

10. Britr~ett1ng of spent leaves for use as fuel 1hould be considered. 

This Protocol has been reviewed and conf11'1Ded by the under~iqned 
on 7 March 1989. 

Annex : A list coprising 46 pieces of equipnent and tools in 2 hand
written Pao••· 
On behalf of 
United lations Indust
rial Developnent Orga
nization (UNIOO) 

-signed
Mr. K. Hussein 

UNIOO expert 
-11gned-

Mr. M.B. Narasim)\a 

On behalf of 
Anadol\I University 
Medicinal Plants 
Research Centre 

-s19ned-
Prof .Dr. H.Husn6 

Can Baser 

On behalf Of 
Silifke Forest 
Villages Develop... 

ment Cooperative 
-si;ned-

Dr. Ali Su 



Silifke 
Annex III March '· 1989 

Handed o•er to Dr. Ali Su Chairmen Koop a running 
plant rehabilitated under ibaae I of Project SI. '1'VR. 
80.803 consisting of the follovin9 unit• a 

1. Peed aiargiJ19 aection. 

- Ble•ator and conv9Y0r with a:>tor• 2 

- Qlarging Bina • • 3 Iba. 

contact pa?: ta in M. s. 

2. la•ential oil diEtillation plant 

- 3 UDita of 2M3 10lwne 

- 3 condenser• 
- A ••t of tllO aeparator• 
- 200 L tank fitted with aub•rged pump (M.S.) 

- 2 atorage tank• of above 2M
3 cap 

- Inter connecting pipe• and fitting• of s. s., 

G.I. and M.S. 

3. Mechanized apent lea•ea diecbarging Q'atem 
conaiatin; of 3 Roa perforated heavy duty bottom 
plate heavy chaina of s.s. M.s. mono rail fOur

vay electrJ:c hoiat of 1 ton lap fitted vit.h tllO 

electric motor•. 

'· Practioaation aection conaiating of 

- Reboiler 240 L capacity 
- Column 30411111 cUaater '7M Ht filled with 

pall ring•. 
- Cbndenaera, 
- Reflux c!i•tributora 
- 3 ab• atora;e tam• 
- Interconnecting pipes and fittings. 

All mntact parta in s.s. 
- Weter ring ••cWll pump will 3 JtW • 50 C/S 

1RC>tor. 
- Contiol panel with tw •acuum guage• (Out 

of order), three therm::>metera (One on reboiler) 

(ou of order) 

5. Utilitiea 
- Pump bou.e conaiating of tw centrifugal 

pma• .J of eo x eoan with 1. 5 ltW mtor• each 
tor recirculat:ion of water fi:om SOM3 aurfaee 

I I I I I I I I I 



c.c. 

- Tm induced draft cooling 'rs with 

two fans anc! tllO mtors of 7.Skw 'l11 50 c/• 

- '1'1llO coaL-fired steam boilers of so l'f- eurface 
each fitted with preaaure reducing aaaelllblies, 

and water ao f tening •ection : 

~~one d~ioniaer. tanks pui1pe inter 
connecting pipes and fittings. 

- Pressure pumps with mtor s.s kw 1' 
- two centrifugal pwnpa 1. 5 kw YI 
- Four high preaaure feecl pumps s.s HP '¥ 

Handed over 

Sd/-x 
M. B. Naraaiaba 
UNIDO Expert 

Proj 1 SI TOR 66.803 
I ihase. 

Taken Over 
Sd/- x 

Dr. Ali Su 
Chairman Koop 

1. Dr. Kamal Hussein 
SIDPA, Ankara 

2. Pi'of Dr. K.H.c. Baser 
NPC. 
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Silifke 
Annex IV 9th March 1989 

Handed over 109 litres of Laurus nobilis leaf oil 

obtained cmring test trials of rehabilitated plant under 

1st Riase of Project SI. TUR 88.803 Assistance to Laurel 

oil Factory 1n S111fke Icelu and 1473 Kg of undistilled 

leaves packed 1n Polythene bags. 

c.c. 
1. Dr. Kamal Hussein 

SIOFA, Ankara, 
Ankara. 

Taken over 

Sd/-XXlC 
Or. Ali Su 
Chaiman 
Koop 
Silif ke 
9-3-89 

2. Prof. Or. K.H.C. Baser 
NPC. 

Sd/-xxx 
M. B. NARAS IMHA 

Proj : Sl.TUR 88.803 
Silif ke 
9.3.89 



Annex - v 
-:rt-

"~" UNIOO 
~'S!!Y/9 
~ 

R.O.B. Wijeseker~/la 
IC Oucrbcck/l.i 
Apri I 1988 

l,;::"HTED NATIONS l::"ODl:STRIAL OEVELOP'.'-fENT ORCANIZA'7lON 

Post title 

Duty sution 

Purpose of p<oject 

Duties 

Project in the 'epublic of 
Turkey 

JOB DESCRIPTION 
11-51 

Chemical Technologist 

1.5m/m (split mission) 

ASAP 

Silifke (lc~l) and Eskisehir 

To assess requirements and conditions for installation and operation 
of a semi-installed laurel oil factory 

The expert is expected to work in close collaboration wich the other 
experts and with the director and staff of che lir11vers1cy of Anatolia 
Medicinal Plants Resear~h Centre (HPRC) in the assessment of requirements 
and later installation and operation of the semi-installed laurel oil fac
tory situated in Silifke (lcel). The factory is designrc :o produce 
fixed oil from Laurel Berries and essential oil from La~~el leaves. 

The expert team is specifically required co 

1. make an assessment of requirements of the factory for operation in the 
first part of his mission 

2. Take necessary steps to complete installation of the equipment and 
operation of the ~lant. 

J. The expert is expected to produce a final report. 

. ... I .. 

Appl1c,t10'1S 'nd c~mmun•C'11ons rt9atd1n9 this Job Dt~t•Pl•on should bt ltnt 10: 

ProjeC1 Per~onnd Recruitment Stcti0n. Industrial O~r~11ons ~;.,,~,o~ 
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0-.:altlrcations Chcmist/Phdrmacist or chemical engineer with experience in the 
processing of essential and fixed oils from plant materials at pilot 
and industrial levels. 

language English 

Background information 

Since 1968 Turkey has been exporting dried laurel leaves from the 
Laurus nobilis tree (common name bay tree) of qua·1tities more than 1500 t/a. 
ThE r.oastal States of Turkey which have an altitude of 700 meters have signifi
can quantities of laurel trees. 

The Laurel Oil Factory situated in Silifke, Icel is owned by the Forest Villages 
Development Cooperative which has 1050 members from several villages in the 
vicinity of the Factory. These members also constitute the main collectors of 
raw materials to be processed by the factory. 

The cooperative was established in 1969 through an in1t1ativ~ of ORKOY, an 
organization of the Ministry of Agriculture, Forestry and Rural Affairs and 
is the owner of the plant. 

The cooperative planned to set up a factory to process Laurel Berries for fixed 
o~l and Laurel Leaves for essential oil using raw materials collected from the 
Laurus nobilis tree growing wild in the region. 

Setting up the factory was subcontracted to a firm who, favoring italian tech
nology began to establish the desired factory in 1975 with the aim to complete 
it in 1978. However, construction work could not be completed as scheduled and 
untimely death of the constructor in 1983 hlated all activities at the factory 
site. Since then, half-installed machinery and equipment were left as such 
insi1e the factory bu~lding which was 907. completed. The plant site is ~ituated 
in an area of 10,000m which comprises factory building, warehouse, administrar.ion 
and social buildings and canals. 

Due to several financial and legal disputes between the cooperative and ORKOY 
(loaner to this project) nothing could be done so far to complete and operate 
the factory. A few years ago ORKOY was abolished. Recently, the newly elected 
executive board of the Cooperative has approached the MPRC for assistance directed 
towards UNIDO, in the form of inte~national expertise. 

The factory was designed to process 2000 tons/year leaves for distillation of 
essential oil and 5000 tons/year fruits for extraction of fixed oil. There is no 
shortage of raw materials for processing. The tree grows wild abundantly along the 
coastal line of Turkey stretching from Sinop in Black Sea to Antakya in Eastern 
Mediterranean. The leaves constitute a major export commodity and they are not, 
at present, processed for essential oils in Turkey. MPRC has carried out several 
pilot plant experiements for the distillation of essential oil and established 
quality control methods. 




