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Essential Oils V 
Improved Technology in the Field Dis~ributirsn of Cinnarno~l h i i f  %I* 

Section of Netttral Prnr!ucts, Ceylo~i I ~n t i i i r te  of Sciex:iJic al?d 1!7c/11.rrt-icl "z~senrc,  (CIZIR) ,  P. 0. Po.\: 
787, Colombo 7 ,  Sri Lnnkn. 

(Paper accepted : 11 August 1975) 

Abstract : Cinnamon is grown today mainly 'long the southern co:\stal belt ol' St-i 
Lanka. Leaf oil distiilation has to be carried GI;? ncr;r the gro\vilig area:: due to trans- 
portatic;n problen~s. The traditional dis!il!nlion outfits employ a con(ii:nsin# sjtstenl 
consisting of a static warel. tank in wIiic!i is i~nmcrscd a coiled or str:~iglct l~~irrc wi~ich 
carriex the distillate. This sysic!n is I-enbci-cd useless in :iei.ic>i!s w!len the:-e is :! :;,:.; tci:y 
of water. Thc ilw still the Cisir-il MANAICOKA deignccl ~.ccenlly, 8:vri-c ; : ? lC i  I!lis 
problcrn. Thes?i!l has a two-siagecondei~sing sy:iter?i. i n  thc first s tazea"  L::ie~,:-i-ic:~i- 
Exc!~i~nge~. " is en~ployed. Th~s is a 403 g:ll!un tank of q.:vatel. tl-iroagi~ which I?,.: ,;c,, ti:c, 

hol distillute. in ;I toilet! tube. Tllc M ~ R ~ C I .  in !he tank is iiiaiiltaini'il a t  bi.)iliil!: by ,!cq~~i.ii- 
tion of its latent heat from the hot vapours. The vapours are then leti intf.) a v;;i!c-type 
Air Condenser, via a 'press~11.e Icveller, to co;nplele t l i ~  seco; ;~  stags of (hc  coc:liilg 
plocess. The still-body is constructed of rniltl steel, and hns a ci?>,!-zc c;,:,;ti!!y oi' 500 
kg. The Latent-He:1t-Eucf1a11ger ix made of galvanisei! it-on a!ld the Ail- C,-;idcnscr of 
ala~niniuni. The still gives excellent rcsults in terms af yield, qt~n!ity ol'oil, 11i1d conti- 
niiity of operation throughout all seasons. 

Cinnajnon leaf cil and citronella oil are the two essentiai oils thzt h.:.vc ljceri cnmmet- 
cixlly distilled in Sri La!-~k.ii for nearly Jinif a ceritury. Distillnl-ion oi' Il?cse oils corn- 
nenced very i~.iuch earlier, irz fact during t11.e period the island was u~iiies D~.~t:clx rule.' 
The distiilation cf both cinnn~non lee.; and c!tronei!a pose siinilar prZ)bleins, Bat!: 
are grown in the southern part of the is!and wIiich !s suli jcct lo pe!-itscis of drotigi-t. 
This gives rise to an inadequate sirpply of water, a!ld of tin;es (iisiillittioi1 !l.:is to be 
aballdollec! until the rains arrive to make the s.tre;ttz:s and riv1.1lets waj:er-k)orl?i: ?g:fi!~. 
By th.is time, much leaf material has withered and dries, with t.!ieir ci? cojl!.e:it 9;: 

harnessed. The distillation. Izas to be cerrled out In the field r2?:1 since ;lie cjnly ec.;n!:l- 
mica1 rnealis of transport in these areas is bj/ bnllocl~drav!; carts, stills 11;lve tu be 
located in the growing areas. 

*This is the text of a paper read at theVIth 1i;tarrrational Congress of Essentia.1 Oils held in Sail 
Francisco during September 1974. The paper was read oil behalf of R. 0.2. Wijcsclterh:, by 3rian 
M. Lawrence, and is publis!led by kind permission 9 f  the Scientific i"rogram:tic Coini l~i t te~ coi t1ic 
Congress. vide Ab.rtmcts of Scietztif?c Progrmu. VI:h :n;ei-aational Congress of -,sen~ial iliis. 
No. 93. (1974) p. 70. 
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Some of the traditiol~nl distillation outfits for cinliamon leaf oil cnlploy still-bodies 
made of wood. Vertical planks are arranged in the form of a cone, one fitting s!nugly 
into the other. They are held in place by metal circular bands running h.orizontally 
around the wooden vertical staves. These still-bocties :\.re surprisingly leak-proof. 
The still-head generally made of copper is fitted on to ihe wooden body, and the edge 
rendered leak-proof by a sealing of soft clay. Steam from an externs.1 boiler is made 
to enter from the bottom, and the distillate condenses in a ' '  coil-in watcr " condensi~ng 
system. Accordingly large static tan,ks filled with water are required for ttle condensing 
operation. During the long rainless periods these water tanlts arc dried u p  by tile 
blazing sun, and this halts distillation operations. 

Metal still-bodies are alio employe& In certain areas. Here the steam t 5  generated 
by heating water contained ~n rhe stilI-body !tsalf, the ra>v mater~al bemg placed on :t 
grid above the s~krface of the water. Tu these cases too, the same type of" rolldensimg; 
system ia en~ployed. The extensive use of copper in  the construction of ~t~ll-hcads, 
condenser coils etc., recults in :L greenish coloured oil 1 his mel::l 1s used bec~use 
local tinkers prefer to work w ~ r h  it .  and rt I <  !ong-iast~ny being resistant tu deteno- 
ration by corrosion. 

In connection witlr. t'he in-~.proviment uf local tech~iology, it was re11 that: in~pro~etl 
meth.ods of distillation, would greatly enhance the quality of essential oils produced 
in Sri Lanka and increase lheir potential in the wol-id markets. Thc Cisirill family of 
stills were the result of the endeavours of the  Ceyion lnst~tuis of Scientific and I n d ~ ~ s -  
trial Research In this direction." The C:'jsiri!l h,LA.NkKCPK.A"as developed as a, 
field still. to serve the cinnarx~orn and areas in I.llt? soul11 of' Sri Lanka. 

2. Features uf the Cisirill Iklanakoka Still3 

The still-body is of corivenlional design. It is cylin.cirica1 i n  shape and could. be ein- 
ployed suclr a s  to be fed with. steam, fi'o~i?, ail extenla1 !;oiler or  for direct hea,ting- 
For conditions in Sri Lanka direct heating is preferred, f.he spent clurrge servirjg as 
the fuel. Accordingly, a perforated plate is provided in the still-body, :!i~d pl;tced 
about nine inches above Llle base, 30 as 10 hold tjlc cl~.arge. T'he still-11ea.d dispenses 
with the usual goose-neck type of exit pi,pe. Instead, aplain circular-ca,p is li~tcci on the 
still-body and th.is n~akes charging and discharging m.ore facile. A short pipc on the 
side of th.e still-body leads the distilled vapours into the c:ondensing system. 'The 
unique feature of the Cisirill PVIANAK0K.A is its condensing syste~il, tevb.ich 11a.s beel-r 
designed so th.at only a small quantity of water is required at ~ Lime. II co~~siste 
essentially of two main cnrnpc)nents, viz : a Late~zt-.Heat-Excha~xger (LkIE) and al) 

Air-Cooled Finned Condenser (AFC). 'J'he la.tent-Heat-Exchanger (I:,ME) carries 
out the first part of the cooling operation. It consists of a tubular coil cilppilag in :n 
rank of water of predetermined capacity (around 350 likes). As the Ilot vapours of . 

ail and water pass through the LliE their heat is pzrtly dissipated in rnailztni9ing the 



water in. th.is limited capacity tarrk boiling. Efficie~at cooling of the vapours result, as 
latent-heat for the boiling water is provided by the hot vapours. The AFC completes 
th.e cqoling operation. The vapou& which. are partially cooled by the E.HE are led 
into th.e AFC via an  expansion, chamber. The AFC consists of one: inch aluminium 
ti~blng with fin!; at rcgular intervals. The AFC is a n  egective cooler and is most 
efficient if placed in such a manner ar to make best use uf even the slightest breeze, 
which is invaria!-rly present in the field, The tubes are joined together so as to enable 
eKeclive cleaning possible. Flat tight fitting flange joints are used in order to ensure 
that there are no leaks. Ttle distillate from the AFC i s  led into florentirle vessels of 
conventional pattern in order to separate the  cil from water. 

3. Materials of Cunstroctiorr 

'The still-head, and still-body are both. made of' :en-gauge galvanized iron sheeting. 
Mild-steel could also be used but the inside of the still-body must then be lined with 
tin. Th.e vapnur outlet is of galvanised pipi~-?g and interposed between the LHE and 
AFC is t!~e Expansion Chamber EC which is n~ade  of aluniiniun~ sheeting. This  
ensures that the distillate coines through. the condenser at a uniform rate and not in 
gushes. The APC is made en.tirely of alurninitini. The fins are attacheti t.o tlxe alu- 
m.inium piping ia. such a m.anner as to give good contact ant1 hence conduction. The 
receiving vessels co~rld be of glass or a lumi~l i~~m.  

4. Heating System 

'The Cisirill MANAKOKA can be heated. either by leading stcant Illto it from an 
cxtemal boiler or by direct heating. The latter is th.e preferred metllod ill Sri Lanka 
due  to the a\r;ii!abilitg o f  a cheap Ii~ctl in the Corm of fire\vootf and the spent charge 
itself. T'iic brirlg ch:t!iiber is :! cyliiidrical brick an.d clay structure, well insulated, with 
pruvisi:.)n ~ G I  maxi n;um h.ea.l reteiltion. 'The total height of' the chamber is around 
0.9 to 1.0 n ~ '  and. it i s  divided irlto two corn,parlments. The u.pper one, the firing 
chamber: is about 1.2 rn in Jialncter with. a space of about 0.6 rn. from the grate to 
f he base of i he still. This coli-~.p;~r(it~ent is pr.ovided with flue openings around the 
base of the sr i i l  to lie;it the sides to ,i height of 0.15 n1. The flue gases are directed 
out through tlie main. Rile outlet via a chl~i?ney. The residual ash fronn tlie ?;pent 
fuel colects in. t1i.e com,partnzeri.i below the &re grate. The intake of air irito thc fire 
chamber i s  regulated hy rnwns o!' :L s!idin.g /larch and by illis nieans the rate of 
hearing can be varied. 

5. Economic Aspccb 

I~he  still is cheaper lo fabricate and instal than one of similar size: of traditional design. 
I his is substa~ltially due to  the f a t  sllat the ctjsts of consrruction of a static water 
aauk are surnparatively high. 
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5.1. Costs of Fabrication and 8nstallation-- 

Still unit 

Galvanised still-body with lid and other accessories . . .  
Galvznised Latent-Heat-Exchanger with aluminium coii 
Aluminimn expansion chamber . . .  ... 

. . .  AJuminium air condenser with stand . . .  
Mild steel fire hatch ... . . .  . . .  
Mild steel chini.ney ... . . .  . , . 
Fire bars and still support ... . . .  . .. 

Rs. 

... Total 15,850.00 

Heating System 

Constructiorl of furnace and shed to house still ... ... 5,500.00 
Tools, implen~ents, receiving vessek and other accessories . . .  2,000.00 

... Co~ltingencies (R.oyalty, transport etc.) . . .  . . ,  2,000.00 

Total ... 25,350.00 

The foreign exchange colnponeni wouId be around 30 per cent of the total cost 
that i s  Rs. 76001- i.e. US $ 1266 approximately. 

N.B. 

These costs are as at the beginning of March 1973. It is estimated th:-it the costs 
are now about 35 % higher. 

5.2. Cilmamon Leaf Oil 

Collecti~n and transport ~f raw material 
Labour for clisiiIlation ... . , . 
Sundry expe?:ses ... . , .  

Total ... 49.50 
-- 

Average yield of oil/distilla.tion is 2.25 litres (3 bottles) 
Average inconze per rrionth with 40 distillations at two per day is Rs. 90 x N. 
(where N is the mean market value of a litre of cinnamon lerrf oil) 
The present market value (N) is Rs. 881- per litre. 
Hence average income per month at the present market value i s  Rs. 8020/-. 
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6. Field Performance of the still 

A prototype full scale Cisisill MANAAOK4 still was first iitslalled at the Ceylon 
Institute of Scientific. a r~d  Industrial Research to ascertain tt;e perfornance of the 
still for t ! x  distillatio~~ of cinnamon leaf, citronella and eucalyptus. The prelirllinary 
trials gave promising results on 2 to 3 distillatioi?~ of eech. of thc r;.iv a~aterials. 
Period of distillation, fuel consumption (spent material) and yield of oi! were consistent 

: t with expectations, the mean values being as follows : 

Cinnamon leaf 6 hours tlistillation 0.75 % yield ~f oi! ~.v+~v 
Citronella 5 hours distillfiiion 0.850,; yield of oil v ~ / w  
Eucalyptus glob~lus leaf 3-j, hour distillation 0.85% yield of oil wiw 

i 

TT'l~ree ~;~odels  of tile Cisiriil MANAKOKA are now in service s:t three cent.res in 
Sri Lankn, viz : Karanderliya, Walasrr~uila and Ohiya, for cinnauln:~ leaf. citronella. 
~11d elgcalyptus distil!atlon respectively. 

?'he cinnamon leaf ciistillati~n unit at Karandeniya has been in operation since 
March 1973 arid its performa~~ce h6.s been closely studied, There had been a, set back 
In operntio~~s duri'!~g tlleinitlal three t o  four rnonthsdue to such factors as shortages of 
raw material and man:iztl.rial problems. Ho\.jever, since November 1973. c.!isti!la.tjons 
Rave beer1 carrjcd out regularly. In general: two distillations arecarried o u t  e;icil thy, 
Sjl~ce the instaliation o!' this still, 350 clistilIatic.l~i have been carried our to d;lt.e! giving, 
a toed yield of 725 litresof cinnamon leaf oil. This gives at, average yield just over 
2 Iitres per di6tillation for a mean ch.arge of about 300 kg. of leaf, 'Yields of'almosr 
feur litres per charge liave been recorded on sor.1.e occasions. Poor yields of 1 to 
1.5 litrcs oil per charge have zlso been obtairit>d especially attcr rains wllecltlle 
leaf is wei. 1h.e yield also depends to a great extcnt on the. quality sod mati~rltje or 
the lcaC and also otlio F~ci.ors s u d ~  as climate, sail  condition.^ artd correct loi~diilg, 
However, making a l ion rn !~~  Coral1 these f ~ . t o r s  ;u?d froin figurcs available fix i i ~ c  
djstillatio!;~, the sield cc!uld be ivorked out on the basis cf 2. mcnn val~re 2.:: to 2.'; 
?.iires per tli.stil!a.tion oq a chcha.rge o f  asori~id 250--275 kg. leat'. 

The price o f  cinna.mcr~1 leaf oil h8.s been rising very steadily over thc \&st. ntla yc.21r 
s' , nnd a t  presenr it isin the regioil of Rs. 85 to Ks. 90 per.litra ( i s .  'US $ 8 to 9 pcr litrci. 

During n:id 1973, a 1jt:re of oil was valued a rawd Rs. 28 to Rs. 3 , .  Taking ail iijfer:;;:e 
of Rs. 481- per lilrs for  the period the still has k e n  in operation, the gross income for 
15 n10i1tb.s has bee11 in the region of Rs, 30,000.?'- (i.e. US $ 5000) ti1.11~ 1713 kil?g 311 

-, 8yc.ragc of ~lrcr  Rs; 2 : 0 ! -  ;ler ~?lcnsein. 

This ~%--o~rk was fi~iarzsed by grants iioin the Ministry of Planning and Employment 
and the Muistry of Plantation Illdustrie~ of the Cio~ernmmtt of Srl Lanka 
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