
                                                                                     

 
 
 

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/




2 8 ill

1.25 1.4

г/ ■Гг И



UNITED NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATION

Distr.
LIMITED
UNIDO/IOD.377 /Add.6 
4 SaptamDar i960 
ENGLISH

i

ESTABLISHMENT OF A
COCONUT PROCESSING TECHNOLOGY CONSULTANCY SBM CE

UF/RAS/78/M9

ASIAN AND PACIFIC COCONUT COMMUNITY

COCONUT
PROCESSING TECHNOLOGY 
INFORMATION DOCUMENTS

PART70F7

"Coconut She! Products 
and other Processes"'

Baaad on tho work of T. K. O. Ranatingha 
in co-operation with representatives o f the coconut pro coating induatry 

o f tha Asian and Pacific Coconut Community and individual intamational exports

I# t> \t ■ j 'i \<

*Thia document has been reproduced without formal editing.

BO-43288



Mention o f firm names and commercial products does not imply t 
o f the United Nations Industrial Development Organization (UNIDO).

c endorsement



r

4th FU*r. I4T1 I'.iUOB Cahfc: COCOMUN ’ 
>M : PA *QX MI

Steian anil pacific Coronut Comnmoftp

livNt:f

u m a

»

»

A valid oritioiam against the poor performance o f an y  
agricultural extension services In coocont producing countries 
le  that the services do not havs or know shat to "extend". A 
sim ilar analogy can be applied to a consultancy service «n  
eooomat processing technology.

"Registering" coconut processes applied in the APCC 
oountriea, nay be a simple achievement and considered unimportant, 
vhn one vleve the deluge of Impressively formulated and Identified 
objectives and programmes pouring out o f international agencies 
md institutions, lbs fact la , that the disappointments from two 
TTH Development Decades, could be traced to the failure to execute 
the baaio "Hon# Work" aesentlal for achieving tha ultimate 
objectives.

UNIDO, which concieved and supervised the execution of 
this project, rightfu lly owns the entire credit fo r an important 
programme of meaningful benefits to APCC and APCC member countries. 
UNIDO has provided APCC with a firm baaia from which APCC must mow 
build and develop m essential servloe to those countries and 
Individuals reliant on the ooeosmt fo r their eooaonlc survival.
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The United latiens Industrial Development Organisation, Vienna, 

fusaad and axecutad this project "Establishment o f Coconut Processing 

Technology Consultancy Service" for the Asian and Pacific Coconut 
Community based in  Jakarta. The rroject was initiated in  1978 and 

co lla ted  within 18 norths.

Coconut Processes, caenercial and household, applied in  the 

AFCC member eountrles were documented in  individual technology sheets hr 
Consultants for specialised areas and by the Project Kanager/Coconut 
Processing Technologist. Each technology sheet carries a product code, 
based on the Customa Cooperation Council lanenclature (CCCN) which hie 

replaced the Brussels Tariff Nomenclature (BTN). This facilitates easy 

reference to detemins Inport or export duties, freight rates, etc, as 

se ll as coding for library ays teas. Where there are co-products or by* 
products in  a process, only the sain product has been taken into 

consideration fo r coding.

The ianediste objective o f the project is  to sake the techno
logy sheetc available to a ll concerned as a "Consultancy Service" in 

the framework o f technical cooperation aaong developing countries and 

others interested in  improving the coconut processing discipline.

The technology docuaented is  not only on major coraercial 
procesass but also on tbs hitherto, soaewhst neglected,rural and house
hold proceases. These processes offer s large scope for further develop- 
rent with appropriate end suitably scaled technology, in  order to bring 

about tbs com rcialisation  o f new or improved products.

Tbs development of the Coconut Processing Sector through 

technic s i cooperation in  existing coaaercial processes and the improvement 
o f rural end household products, could mean higher incomes and hatter 

liv ing conditions for several hundred m illion people living in  the c'K&out 
areas o f the world.

AOTOULEDaEME*'

The kind assistance and co-ops ration rendered fay the counter- 
peris, the national collaborating agendas and the excellent eervlcsc 

given fay the APCC Secretariat are fa te fu lly  acknowledged.
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UNITED MATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

AMD ASIAN t  PACIFIC COCONUT COMMUNITY 

"Conaultancr Service on Coconut Processing Technology* 

( Project UF/RAS/TSTteî)

This doeuaeat ia one o f TO porto: -

PART X COCONUT HARVEST DIG AND QOPfLA MANUFACTURE

PART H  COCONUT OIL EXTRACTION

PART I I I  COCONUT OIL REFINING AND MODIFICATION

PART I I  DESICCATED COCONUT MANUFACTURE

PART 7 DOMESTIC COCONUT FOOD PROCESSES

PART VI COCONUT COIR FIBRE AND PRODUCTS

PART VII COCONUT SHELL PRODUCTS AND OTHER PROCESSES

Thooo Technology sheet* hare been prepared by

P•£• Catanaoan, UNIDO Consultant on o4l  extraction

H.B.M. Patterson, UNIDO Consultant on o il refining

PJU Abaca, UNIDO Consultant on non traditional food

T.X.G. Ranasinghe, UNIDO Project Manager/Coconut Processing Technologist,

1979/1530



Consultancy Service on Coconut I^roceaaing Technology

UNIDQ/APCC P r o je c t  UF/RAS/78/Ou9 

PART V II

qncnKUT SHELL PRODUCTS AND OTHER PBOCBSSBS

List of Technology sheets

Sheet nmber Mane of Technology sheet

ra / i Manufacture of coconut shell charcoal 
using pit kiln -  Sri Lanka

VII/2 Manufacture of coconut shell charcoal 

using pit kiln -  Philippines

m /3 Manufacture of coconut shell charcoal 
using simple drum kiln -  Philippines

TLl/k Manufacture of coconut shell charcoal 
using improved dr\ s method -  Philippines

r a j5 Manufacture of coconut shell charcoal 
using "Philcoa kUn" -  Philippines

n i /s Coconut shell flour using gravity conveying 

system -  Philippines

v ii/7 Coconut sholl flour using pneumatic conveying 

and cyclone system -  Philippines

9II/8 Coconut shell flour using pneumatic conveying 

end cyclone system -  Sri Lanka.

m /9 Soap making by the cold process from 

crude coconut o il ( V I  Lanka).



Product code i CCCIJ ItU >02 

| Technology eheet*noi VII / 1

roma hatioks industrial vEmjom-m asiMiiMVica 

and As;;jt u pacific cocokitt cam.rri

"Consultancy Service cn Coconut Processing Technology*

¿Prelect VFAuC/78/0h9)

1. Technology sheet fo r ; -  MANUFACTURE OF CCCaiUT S!!OL OHAi.CO.kI.
U3IK3 PIT KILN (Cottage Industry)

2. Usca o f finished product : -

2.1 Manufacture o f Activated Carbon

2.2 Metallurgical usee as a red octant fo r  eacltinf; plnnts

2.3 Osokdess charcoal fo r  Barbequcs, NQLacksaiths l\irmces, Clothes 1 ror.» 

in non electrified  areas etc.

3. Coieitry o f Origin : -  SSI 1ANKA

4. Eaulaseni

A*I Description o f equipment: -  See _>.age 2 for drawing o f pit kiln.

The Pit Kiln comprises of a 6 feet dimeter x 8 feet hirh cylin .iric-l 

region excavated * fro * the ground. The walls slovi to avoid collapse.

The slope i s  diverging upwards. The slope depends on ttic co.inactri?cs 

of the so il. Kiln lin ing is  usually ordinary bricks ?nd ;V3:tir,

On nan-friable so il such as cubooky rock the lining ir  r.-.t i c juii '. .i.

A few discarded corrugated galvanised Iran sheets are usvJ ns a csvtr 

for the kiln.

4.2 Materials for construction: -

Ordinary bricks 8« x  4" x  2* height -  1833 Nos Q  Jut 0.20 -  Kc y.O 

Hud mortar (d a y )  -  3 cubic nett re -  i:o cr.t

Old corrugated 0.1. sheets -  10 h'os -  no cost

4*3 Coat of construction i -

1

Materials
Rs
360

Labour for excavation 60

Labour for laying', bricks • —
100

Total Ra 520 (US* 33.55)

1 US* - Us 15.50
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sloping w ill to avoid



4*4 Capacity

40,000 whole shells g ive 2 Tonne per batch ev?ry 3 days.

2 Tonne x 2 batches per week x  4 weeks per month ■

16 Tonne per month.

Capacity per annum -  192 Tonne.
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5.1 Process Flow diagram : -

Raw shells (dry)

Carbonization in the p it

Shell Charcoal 
(fresh ly  burnt)

Exposure to a ir 
fo r  2 weeks

Screening/lnspectioiv'J-’ajKing

Bagged Shell Charcoal



5.2 Description o f Process : -

The raw material consists o f fu l ly  matured coconut shells 

which are a ty-product o f  the copra and desiccated coconut industry. 

The shells from the copra process are in halves while those from the 

desiccated coconut process are in pieces due to  the !,hatcheting" 

operation to  break the sh e ll. The shells  should be free  o f fibrous 

material o f  the husk and te  reasonably dry before carbonization.

The process requires optimum carbonization o f raw shells in 

a lim ited supply o f a ir  so that there are neither unban it shells nor 

excessive ash due to  complete combustion. The p it  is  f i r s t  charged 

with a few raw shells or charcoal and set f i r e .  More shells are added 

to cover the flames. As these ig n ite , more shells are progressively 

added u n til the p it  is  f u l l .  I f  the f ir in g  is  excessive at ary stage, 

Water is  sprinkled in lim ited  quantities to douse the f i r e .  Y/hen 

carbonization (glowing mass) has reached the top o f the k iln , further 

combustion is  arrested by exclusion o f a ir . For th is purpose cld 

G.I sheets or green fronds fire used vdth damp earth on bop. The G .l 

sheets help avoiding contamination with earthy matter. Frovision is  

made fo r escape o f gases and smoke through snail openings, as the 

carbonization proceeds, thick white smoke escapes from these opc:iin o. 

When the smoke changes to  a ligh t blue colour, the carbonization is  

complete. The contents are allowed to  cool up to  the third d?y • f* - r  

which the charcoal is  removed from the p it . Cycle time Tor one ch ri e 

is  three days.

The charcoal i3 exposed to a ir  in  an open shed fo r 2 weeks 

to avoid spontaneous ign ition  and th is is  a requirement for rhip'ient. 

The charcoal is  s ifte d  on a BSS £ " mesh sieve, inspected for rer’c’. - l  

o f unburnt shells Gild contaminants. For sieving the oh-iooril, a very 

simple device is  used. The wire mesh is  fnsteneni to a wooden fror : 

which is  held at <*5° by two legs at the higher side, fi.tr worker ti,r<v. 

shovels o f  charcoal on to  the screen, .‘’•■'fted fin e  matter f a l l  ur.icr 

the mesh whilst the good charcoal lumps r o l l  down along the screen.

Tire charcoal is  bagged in polyethylene lined jute or cc :r net bags 

containing about 50 Kg nett.
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-  6 -

Note: — Construction o f ch.arcoal p it  k ilns has to be done

atleast i*00 yards a way from desiccated coconut factories and 

any liv in g  quarters due to  the smoke hazard.

5,3 Product flow diagram : -

3333 Kg raw sheila (20,000 complete shells)

1000 Kg charcoal Y ield  jyjL

6, Quality o f finished product : r

The export quality charcoal should be uniformly black in 

colour and free frem dust and d ir t  due to  husk and contaminants. There 

should not be unbumt pieces (brownish colour) nor c .o t  l:urnl yi.--c-.-s 

which are b r it t le .  Broken edges should shf/W a shiny black suiiccc -v.-d 

a characteristic sharp fracture, Vihen dropped on a cm. cut flo o r , ’ 11 

carbonized charcoal Im ps give a clear ring.

The following specifications are usually given by overse a

buyers fo r  lump charcoal and these values are maintained by charcoal 

produced by th is method.

V o la tile  matter

Moisture content

Ash content

Fixed Carbon content

Percentage through £ inch mesh

152 max

62 mix 

22 max

7)2 min (by difference) 

52 max.

7, Source o f  information

V is it  to charcoal, p it  kilns in  S ri Linkn.

T.X.G.R 1979
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Product code: CCCN ¿/«.02 

Technology sheet no: VII / 2

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

AND ASIAN & PACIFIC COCONUT COMMUNITY 

" Consultancy Service on Coconut Processing Technology"

(  Prolect UP/IUS/7B/OA9)

1. Technology sheet fo r  : -  MANUFACTURE OF COCONUT SHELL CHARCOAL

USING PIT KILN (Cottage Industry).

2. Uses o f finished product : -

2.1 Manufacture o f activated carbon.

2.2 Metallurgical use as reductant fo r  smelting plants.

2.3 Staokeless charcoal fo r  household purposes.

3. Country o f orig in  : -  PHILIPPINES 

A. Equipment : -

A .1 Description o f equipment : -  See figu re

The p it  kiln measures 2 meters width x 3 neters length x 

1 meter height. I t  is  dug into the ground and lined with hoilor 

cement blocks. A s ligh t slope is  maintained to avoid collapse o f 

the walls. On non-friable so ils , the brick lin ing is  not required.

A few discarded corrugated galvanized iron 3heets are 

used as a cover fo r  the p it k iln .

A .2 Materials fo r  construction : -

Hollow cement blocks ’ 6" x 8" x A” height 200 units a 9 1.PJ = P V'O 

Bag6 o f cement 2 units a P30 ■ P 60

Old corrugated G .I. Sheets -  6 units fo r  covering ■ no cost.



üh-'plis p it  jam

Note : With n o n -ir iV l*
the ce t • ■
n :t r';]v.ircil.

(see section A.1)



4.3 Coat o f construction : -

Materials 9 420

Labour fo r  excavation 9 60

Labour fo r  laying bricks 9 220

T o t a l 9 700 (usi. 95/-)

In areas with non friable so il, no lining is used.
Then cost w ill be only that of excavation which is  9 60 ( Ik.':? fl/-)

4.4 Capacity : -  16,667 whole shells per botch of 600 kg charcoal.

Charcoal output -  600 kg per batch x 2 batcher per \;e=k x £0 v.-.r

weeks per year »  10 Tonne p :r  y c . '_ r .



Raw coconut shells

Carbonization in  the p it

Shell charcoal

Exposure to  a ir fo r  2 uer.ts

Screeninc/lncpectior./V ; "

Shell charcoal ( bribed)

10
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5«2 Description o f  process t -

The raw material is  coconut shell halves which is  a 

waste product o f  the copra processing industry. Clean, mature 

coconut shells  ore dried by exposure t o  the sun fo r  one or two days.

The manufacture o f  charcoal requires optimum carbonisation 

o f  raw shells  in  a lim ited  supply o f a ir  so that there is  neither 

unburnt shell nor ash due to  complete combustion.

In i t ia l ly ,  a shovelful o f coconut Dhells i s  put into the 

p it  and ign ited . When th is is  burning w e ll, the p it  is  gradually 

f i l l e d  with shells  upto ground le v e l .  A fter several hours, the 

le v e l  o f  material goes dawn due to  carbonization o f  material 

underneath. I f  flames appear _rom the top layers, water is  sprinkled 

to  put out the flane or e lse complete combustion would take place. 

Before carbonization o f  the top layers , more shells are added so 

that the le v e l o f ra te r ia l i6  about 18 inches above Die ground le v e l.  

A fte r  further time, more shells would get carbonized, oi in; .in;; l!.e 

le v e l  o f  f i l l  to  ground le v e l.  At th is time the p it  is  covered with 

old  corrugated galvanized iron  sheets and tha i covered with earth.

A fter a few more hours the carbonization is  completed and then ti.e 

p it  begins to  cool. The cooling takes two days, a lte r  which tne 

covering i s  renoved and the charcoal taken out.

The charcoal is  stored in  an open shed fo r  two v.ctw.s as 

a pre-shipment requirement to avoid spontaneous ignition- or 

explosions aboard the shipping vessels. There is  usually cot it agination 

o f  tho charcoal with earthy matter. This is  removed by s ift in g  on 

a BSS 8 wire mesh. This is  a simple device with the mesh farter^-d 

to  a wooden frame at an angle o f  45° and held in  position by Vn  

legs  at the higher end. The s ift in g  process removes ¡my duct and 

ash as w ell.

The charcoal 1b bagged into second hand jute bags with 

an inner polyethylene lin e r . The net weight o f each bag is  

about 50 Kg.

\



5*3 Product flow  diagr;

300C kg raw 1b hell в (l6,667 whole shells)

600 kg charcoal yield 20Д.

Note: -  Above based on per tonne basis w ill read as: -
5000 kg coconut shells (27,780 whole shells) yields 

1000 kg of charcoal.

The yield given in the Philippine coconut 

conversion table is  28$ which is  for the more efficient 

drum method.

6. Quality o f finished product : -

Good quality coconut shell charcoal should be unifc:n]y 

black in o lo u r . The charcoal must be well carbonized without overburnt 

pieces. Broken edges show a shiny surface and charcactsristic sh?rp 

fracture. Gives a clear ring when dropped on a cement floor. The 

percentage fines Passing through BSS "  mesh should not exceed 5 -.
The o ff ic ia l specifications laid  exit for different grades of charcoal 

is  as follows.

Grade Volatile Matter Moisture Ash Fix-.i

Metallurgical 20$ max 10$ max 3$ max min
Conner d a l  A 20% max IQ» max 3» max 1% min
Commercial В 20$ max 10$ max J$ max 65 "i min

The charcoal produced in the simple pit kiln i3 expected 

to conform to commercial grade B.



7, Source o f Information

Maw of article : 

N a «  of publication t 

Published by :

-  U tiliza tion  o f  coconut ohells.

-  "Coconut S ta tis tics " Semi annual 1977.

-  United Coconut Association o f  the 1-hiliprines, Inc. 

941 > Josef a Hanes Escoda Street

Ermita
Manila

Philippines

T.K.G.R 1979
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Product code: C . ' • i.O? 

Technology shr-t no: VII / 3

UNITED NATIONS INDUSTRIAL DEVrlLOPllKl.T CligA^ATlOU 

AND ASIAN k PACIFIC COCONUT Ca«UUlTY 

"Consultancy Service on Coconut ProcessinK Technology"

( Project UF/LAS/78/0A9)

1. Technology sheet lo r  : - MANUFACTURE OF COCONUT CH.'JX ChY-hCOAL

USIiJG SIMPLE DRUM KILN (Cottage Industry).

2. Uses o f f inished product : -

2.1 Manufacture o f activated carbon.

2.2 M etallurgical use as a reductant in  smelting plants.

2.3 Snokeless charcoal fo r  household purposes.

3. Country o f o r ig in  : -  PHILIPPINES.

4. Equipment : -

4.1 Description o f equipment: -  See figure

A 55 gallon s tee l drun is  used fo r  th is  proc^rs. Y!i~ lid  

i f  cut cleanly to obtain a hole o f |6 inch diameter. A lu l l ] M 

o f  another drun la  used as a cover. The bottom o f the tlnn 1,- - 

seven \ inch holes punched to allow a ir  to  flow into th .* urin. r t.; 

hole at the 'cen tre and other s ix  ou per center d i.netcr o f about 

12 inches. A second hand jute bag und adobe stone weipht are i r pjii—.l.

The useful l i f e  o f a drum is  6 to  12 months during n:,i.;h 

time the drum w i l l  g ive about 200 burnings.

4.2 Materials fo r  construction : -  Not applicable.

4.3 Cost o f  equipment : -

Cost o f second hand 55 gallon s tee l drun is  about 

9 AO (US$ 5.39) 1 US$ -  9 7.42.

4.4 Capacity: -  The capacity o f each drun is  80 Kg o f raw shell (r.r 

4A5 whole sh e lls ) which gives a y ie ld  o f 20 Kg charcoal (25 ) .

On the basis o f 20 Kg per drun per burning x 5 burnings per x 

50 working weeks per year. Annual capacity per drum - 5 To.tv :.

Note: -  These drums are usually UBed in a battery o f oav ?o m ite  

which con be operated by one person.
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SIMPLE DRUM METHOD



I l

3 -

5. Proceaa

5.1 Proces» flow diogrna : -

Raw coconut shell halves

Carbonization in  the urun

Shell charcoal

Bagging
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5.2 Description o f  process: -

Coconut shell halves are a waste product fraa the copra 

manufacturing process. __ Clean, mature shells are dried in the sun 

fo r one or two days before carbonization.

The manufacture o f charcoal requires optinun carbonization 

of raw shells in  a limited supply o f a ir so that there is  noith 'r  

unburat shell nor ash due to complete combustion.

The steel drus is  placed on top of two pieces of filvu iin -d  

Iron pipes or 3 3tones to elevate the bottom of the drin . Tni:; 

facilitates entry of a ir  through the holes at the botion during 

carbonisation.

To start the process, burn r. shovelful o f coconut shells 

on the cover of the drum. When the shells Are burning fierce! 
throw them into the drum. Throw in more sheila Ju3t enough to nut 

out the flames but not the fire . Continue to feed more s» • 11:; 
makir^ sure that the shells donot burn fiercely because a o -■ : 3 1 
burn gives the highest yield and the least ash. In about /t\ iioor.-. ’hen 

the burning reaches the top, spread the vet Jute bag on th - t-o. ii.'-n 

place the l id  in  position and cover with sand or mud. The pi; u: : r 

the drvn are removed to stop entry of a ir. Take care to en::jic l 1: it 

sand or mud does not contaminate the charcoal. For cool in :, t:i- <h- 

i t  takes about hours. One man can operate about 20 dru-:u in a 

working day.

5,3 Product flow diagram: -

80 Kg raw shells (hUU whole shells)

shell charcoal Yield 25 '



IF.

Note: -  The above based on a per tonne basis reads ns: -
4000 Kg coconut shells (22,200 whole shells) yields 1000 Kg 

charcoal.

The yield given in the Philippine coconut conversion table 

is  28* which is  fo r the more efficient 'improved* dnn method.

6. Quality of finished product; -

Good quality coconut shells ch&i^oal should be uniformly 

black in colour. The charcoal must be well carbonized without 
overburnt pieces. Broken edges show a shiny surface and characteristic 

sharp fracture. Gives a clear ring when dropped on a cement floor.

The percentage fines passing through BSS mesh should not exceed 5,‘j.

- 5 -

The o ff ic ia l specifications laid out for different grades of 

charcoal i6 as follows: -

Grade Volatile Matter Moisture Ash Fixed 0 il l

Metallurgical 20% max 10* max 3* max 80  ̂ min

Connercial A 20% max 10* max 3* max 75a min

Connercl&l B 20% max 10* max 3* i.;ax 65.- min

The charcoal produced in the simple drw  kiln confonns to 

commercial grades A or B depending on the sk ills  in operation.

7. Source of information: -

Name of publication : -  "How to make good quality charcoal"

Published by : -  Information Staff
Philippine Coconut Authority 

Diliman, Quezon City 

Metromanila 

Philippines.

T.K.G.K. 1979
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

ANd ASIAN & PACIFIC COCONUT COMMUNITY

"Consultancy Service on Coconut Processing Technology" 

( Project UF/RAS/78/0L9)

1. Technology sheet fo r  : -  MANUFACTURE OF COCONUT SHELL CiNutCG-vL

USING IMPROVED DRUM METHOD (Cottage Lndustry)

2. Uses of finished product : -

2.1 Manufacture of activated carbon

2.2 Metallurgical use os a reductant in smelting industry.

2.3 Smokeless charcoal fo r  household purposes.

3. Country o f orig in  : -  PHILIPPINES

4. Equipment; -

4.1 Description o f equipment: -  See figure

In th is method, a 55 gallon drum has holes on the side 

o f the drim. This d iffe rs  from the simple drum method where the 

perforations are at the bottom. There are three sets of lour hoi..;, 

each set being at a d ifferen t le v e l along the height o f the u. ur, 

spaced at one foot distances as shown in the diarrnm.

For any given set, the four holed are equidistant a W r  

the elreuuference o f the drun. Each hole is  $ inch (13 mm) >;-■ ’ - t r.

The top o f the drun has a 20 inch (510 am) diameter hole cut out.

A plate ox 22 Inch (560 am} diameter obtained from a separate an. 

is  used as a l id  a fte r incorporating a chimney. The chijuncy is  4 Inches 

(100 nm) diameter x 1 foo t height, fabricated o f 26 gauge galvruiisoi 

iron sheet. The chimney has a flanged base and a cap. The l id  ¡ins 

a 4 inch hole in the centre where the chimney is  placed. The b t o of 
the chimney is  welded to the plate l id  with three lugs.

The useful l i f e  of one drum is  0 to 12 months during which 

time the drus w ill  g ive about 200 burnings.



-  2 -

Plan

im pm w k d  patM k iij i



4.2 Materials for construction: -  Not appli¡able

4*3 Cost o f equipment: -

Cost o f second hand 55 gallon s tee l drum is  about P 40 

Cost o f making 12 Nos holes, cutting l id ,  and fabricating 

chimney: -  f  25 (estimated)

Total cost per drvn »  9 65 (U3$ 8,76) -  estimated

1 US$ -  f> 7.42

4.4 Capacity
The capacity o f  each drun is  about 80 kg o f raw shell 

(445 whole shells) which gives 22,4 kg charcoal at 28 I y ie ld .

22.4 kg x 5 burnings per week x 50 working weeks per year,

The annual capacity per drim -  5.6 Tonne.

Note: -  The-., drums are usually used in a battery o f 2} ire  a 

which can be operated by one man.
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5m Proceaa : -

5m 1 Proceaa flow dlagram : ■

Haw coconut 3hell halves

Carbonization in the drum

Shell charcoal

Bagging

Bagged shell charcoal



.2 Description o f process : -

Coconut shell halves are a waste product from the 

copra manufacturing process. Cleon, mature shells are dried in 

the sun fo r  one or two days before carbonization.

The manufacture o f charcoal requires optimum carbonization 

o f  raw shells in a lim ited supply o f a ir  so that there is  neither 

unburnt shell nor ash due to complete combustion.

The s tee l drun is  charged with raw shells a fte r  placing 

temporarily, a 4 in' h diameter wooden pole along the axis o f the 

drum. The wooden pole is  then removed, leaving a hollow space 

which allows the flow  o f smoke during carbonization.

To start carbonization, a piece o f burning rag is  dropped 

to  the bottom o f the drun through the hollow space, when the f ir e  

is  w ell underway, the cover with the chimney is  placed into position 

and the two upper sets o f holes are covered with clay. Carboniz'd,?.on 

which starts from the bottom progresses as i t  goes up as well as 

rad ia lly  from the hollow space. When carbonization is  complete 

in a particular zone, a persistant glow can be seen right round 

In a l l  the four holes o f a set. When the bottom most set o f holes 

indicate tills  situation, the middle set o f holes is  opened and 

the bottom sst dosed with clay. The stoppage o f a ir  flov/inr. into 

the bottom region avoids over-carbonization in that region.

The progressive carbonization results in reduction in 

voluae o f contents and therefore more shells are added from the 

top. When the middle region is  carbonized w ell, the top set c f 

holes is  opened while the middle set is  now closed. A further 

addition o f raw shells is  done to  f i l l  the volume reduction to 

maximise capacity per burning. When the top region ir, well 

carbonized, the top set o f holes is  also sealed with clay, 

resulting in  complete stoppage o f a ir  inflow to the drun.
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The proper sealing of *n  holes is very important to 

ensure a good yield and avoidance of over-carbonization. The 

burning process takes about 4 hours and another hours for 

cooling.

These drams are used in a set of about 20 druns which can 

be easily handled by one operator.

5.3 Product flow diagram: -

80 Kg raw shells (4M» whole shells)

22.4 Ka shell charcoal (yield 28*)

Mote: The above expressed on a per tonne charcoal basis would
read 3570 Kg coconut shells (19*820 whole shells) w ill yield 

1000 kg charcoal.

The yield of 28* is as per Philippine Coconut conversion 

table.

6. Quality of finished product: -

Good quality coconut shell charcoal should be uniformly black 

in colour. The charcoal must be well carbonized without unburnt pieces. 
Broken edges show a shiny surface and characteristic sharp fracture. 
Gives a clear ring when dropped on a cement floor. The percentage fines 

passing through BSS mesh should not exceed

The o ffic ia l specifications laid out for different grades of 
charcoal is as follows: -

Grade Volatile matter Moisture Ash Fixed Carbon
Metallurgical 20% max 10Î max %  max 80'* min
Commercial A 20% max 10% max 3* max 75/j min
Camere ia l B 20% max 10% max y% max 65/6 min

The charcoal produced in the Improved drum kiln conforms 
to comaercial grads A.
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7* Source o f basic fo rm a tio n  : -

-  7 -

riane o f a rtic le : -  "U tiliza tion  o f coconut sh e ll".

Name o f publication t - Coconut S ta tis tics , Semi annual 1977.

Published by * “  Utaited Coconut Association ol' the Philippi nos, Inc 

941, Josefa Lianes Escoda Street 

Erraita 

Manila 

Philippines.

T.K.G.R 1979.



Product code J CCCN 44.02 
Technology sheet not V II / 5

UNITED NATIONS INDUSTRIAL DEVELOPMENT Oil ANISATION 

AND AoIaN & PACIFIC COCO .JUT COMMUNITY 

" Consultancy Service on Coconut Processing Technolo/ty" 

( Project UF/KAS/78/049)

1. Technology sheet fo r  : -  MANUFACTURE Or COCONUT SHELL CH.uu.OaL

USING THE nPHILCOAH LILN (Small scale 

industry).

2. Uses o f finished product : -

2.1 Manufacture o f activated carbon.

2.2 Metallurgical use as a reductant in smelting industry.

2.3 Smokeless charcoal fo r  household purposes.

3. Country o f orig in  : -  PHILIPPINES

4. Equipment: -

4.1 Description o f equipment : -  See diagrams on pages 2,3 -uid 4.

The "Philcoa" k iln  has a 4 inch concrete floor loc-v.cj 
5 fee t below the ground le v e l. I t  has vertica l wall6 and a 
complex curved arch coveringja il o f which are constructed out 
o f f i r e  bricks and clay mortar. The entire k iln  is  protected 
by a suitable structure to keep out rain and water. The door 

fo r  charging and discharging is  kept closed with adobe stonc3 
during carbonization.

4*2 Materials fo r  construction : -

The following b i l l  o f  materials is  for the "Fhilcca" 

k iln  complete with the roof and structure. The prices are tho3«  

applicable fo r  1979.
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SECTION THRU A - A  smoke outlet
SECTION THRU B -  B

SECTION THRU C -  C

Sowct: PCA
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1" X 9" F * :n  ..О l iU j.

HOOF FOR PHILCOA KII.N
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Posts -  6 Pcs. 5" x 5" x a* Apltong S4S

9
450

Girts -  8 Pcs. 2" x 6» x 12» Apltong S4S 432

Bottom Chord -  10 Pcs. 2" x 4" x 16» Apltong 343 480

Top Chord -  10 Pcs 2" x 5" x 10» Apltong S43 480

Ring Post 4 C.P. -  7 Pcs. 2" x 4" x 10' Apltong SA5 375

Web Members -  5 Pcs. 2" x  3 ' x 10' Apltong 343 112

Purlins 4 Blocks -  16 Pcs. 2»* x 3" x 16» Apltong 343 576

Facia Board -  4 Pcs. 1* x  8" x  K)' Apltong 543 120
Facia Board -  4 Pcs. I" x 8" x 16» Apitcng S43 192

Cleats -  2 Pcs. 2" x 2“ x 12» Apltong S4S 36

Pom Luaber -  6 Pcs. 1/2" x 6" x 81 Apltong Hough 54

Pom Linber -  6 Pcs. 1" x 2" x 8» Apltong Rough 36

Bolts w/Nuts 4 Washers- 12 Pcs. 1/2"/ x 6" 30

Bolts w/Muts 4 Washers- 12 Pcs. 5/8"/ x 8" 36

W.I. Straps -  12 Pos. 3/ 16" x l^-'x 22» 72

G .I. Sheets -  25 Pcs. 32» x 10» // 26 Corr. 1,750

G .I. Sheets -  2 Pcs. 36" x 10* #  26 Plain. 130

Nails -  2 kg 2» C.W. Nails 16

Nalls -  3kg 3" C.W. Nalls 24

Nalls -  4-kg 4" C.W. Nolls 32

Nalls -  3.5 kg 2 1/2" roofing Nails 28

Lead Washers -  4 kg 40

G .I, Pipes -  2 Pcs. 4" / x 5' S.H. 300
-  1 Pc. 4" / x Elbow 45° 30

Cement -  34 bags (94 m 1,020

Sand -  3 Cu.M, 193

Gravel -  3.5 Cu.M» 262

Boulder Stone No* of places and elsee to f i t  the doors (say 50 pcs) 150

Red Clay equivalent to Los Banos Clay ~ 1 Cu.M. 40

Pire Bricks -  10,000 Pos. 2" x 4" x 8" at 9 3 30,000

Sub total P 37,493
Contingencies 2,502

P 40,000Cost of Materials



4,3 Cost of equifaent : -  (1979 pricss)

Cost of oatsrial 
Cost of labour

9 40,000 

P 5,000

Total eost P 45,000 (US* 6000)

t 4,4 Capacity t -

Tbs kiln can b# charged with 7000 shells per burning 

with a cycle tine of 3 days.

The yield per cycle is  350 kg.
0,35 Tomas per cycle z  2 cycles per week x 50 working weeks per year 
gives an annual capacity of 35 Tonne,

»
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5. Process : -

5.1 P.'ocesa flow diagram : -

Raw coconut shell halves 

Pre charging and charging kiln

Firing and sealing door 

Carbonization for 36 hours.

Total sealing of kiln

Cooling fo r 36 hours

Discharging charcoal a fte r 
3 day cycle.

Exposure to  a ir fo r  2 weeks 

Bagging

Bagged coconut shell charcoal
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Description o f process : -

The source o f raw material is  the waste product o f 

the copra making process where coconut shell halves arc obtained. 

Clean and mature coconut shells are dried fo r  1 or 2 days in the 

sun before charging the k iln .

The principle o f carbonization involves burning raw 

shells in a lim ited supply o f a ir  such that shell are neither 

completely burnt nor l e f t  underburnt.

The k iln  is precharged with inflanr.iable material such 

as sundried ricestraw mixed with rice  hull or dried coconut leaves. 

Thereafter i t  is  charged fu lly  with coconut shells.

The Inflammable material is  fired  and when properly 

burning, the door is  closed with adobe etones and sealed with clay. 

The time o f closing the door is  noted. Continuously check for 

leaking smoke from cracks etc on the brickwork and seal a l l  places 

except the two peepholes. Carbonization w ill progress gradually 

and be completed in about 36 hours.

Thirty s ix  hours a fter closing the door, the peep holes 

are observed fo r quality of smoke coming out. I f  the 6aoke has 

changed from thick white colour to  a clear smoke, tho carbonization 

la  complete. At this stage a l l  the peep holes are covered and 

sealed with clay. The k iln  is  l e f t  fo r  another 36 hours fo r 

cod ing. The to ta l cycle time is  3 days.

Khan the external surface o f the k iln  has returned to 

noxmal temperature, the peep holes and the adobe stone door are 

opened and than the charcoal discharged.

The charcoal is  sxposad to  a ir  fo r 2 weeks as a 

pri-shipment requirement. I t  is  then bagged In poly lined jute 

bags containing approximately 50 Xg nett.
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5-3 Pmduot flow d ln ara  : -

1260 to raw shells (7000 whole shells)

350 ka shall charcoal (yield 28$)

The above on the basis of per tonne charcoal reads: -  

3600 kg shells (20,COO whole shells) yield 1000 kg charcoal.

The above yield of 28$ is  as per Philippine Coconut 

conversion table.

6. Quality of finished product : -

Good quality coconut shell charcoal should be uniformly 

block in colour. The charcoal must be w.*ll carbonized without unburnt 
pieces. Broken edges show a shiny surface and characteristic sharp 

fracture. Gives a cj.ear ring when dropped on a cement floor. The 
percentage passing through a BSS mesh should not exceed 53.

The o ffic ia l specifications laid  out for different grades of 
charcoal is  as follows: -

Grade Volatile matter Moisture Fixed Carbon

Metallurgical 20$ max 10$ max 3$ max 80$ min

Commercial A 20$ max 10$ max 3$ max 75$ min

Commercial В 20$ max 10$ max 3$ max 65$ min

The charcoal produced in the "Philcoa" kiln conforms to 

ccnmercial grade A.

7* Source of basic information: -

lass of article : -  "Utilization of coconut shell"
Mams of publication l -  Coconut Statistics, Semi annual 1977.
Published by t -  United Coconut Association of the Fnllipmnes, Inc.

941, Josefs LLmms Kaooda Street

Em its
Manila
Philippinee.

T.X.G.R. 1979.
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UNITED NATIONS INDUSTRIAL DKVEL0fM31T ORGANISATION 

AND ASIAN & PACIFIC COCONUT COMMUNITY 

"Consultancy Service on Coconut Processing Technology11 

( Project UF/RAS/78/049)

1. Technology sheet fo r  : -  COCONUT SHELL FLOUR USING GRAVITY

Cd VEYING SYSTEM (Snail scale industry).

»
2. Uses o f finished product : -

2.1 F il le r  and extender fo r  phenolic thermosetting p lastics

2.2 F il le r  fo r  phenolic glues used in plywood manufacture

2.3 F il le r  fo r mosquito incence co ils

2.4 F il le r  fo r  flux coating o f  e le c tr ic  welding rods.

3. Country o f orig in  : -  PHILIPPINES.

4. Equipment: -

4.1 Description o f equipment : -  See figure A, page 2 fo r layout o f

plant.

^  4.1.1 Bucket Elevator fo r  coconut shall halves.

4.1.2 Magnetic Separator -  This separates iron particles ¡nixed

with the shells.

4.1.3 Hammer (Pre Crusher) This is  a banner typo disintegrator

to reduce coconut shell halves down to 

5 or 6 nu square.

4.1.4 Inclined chute -  This conveys by gravity , the crushed

material to the pulverizer.



Figure A
TYPICAL LAYOUT OF COCONUT SHELL FLOUR PLANT 

( GRA/lTY CONVEYOR SYSTEM )
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4*1*5 Pulverizer This reduces tne granules from

5 or 6 an dom to less than BSS 100 by using a 

100 mesh screen at the base ou tlet. The pulverizer 

comprises basically o f a rotor and stator 

arrangement to  cause s ize  reduction o f the coconut 

shell granules through a ttr it ion  (rubbing). Since 

the coconut shell i t s e l f  is  abrasive, there is  

usually rapid wastage o f  the rotor and stator. The 

Pulverizer is  mounted on a mild s tee l platform to 

fa c i l i t a te  fix in g  a co llection  bin below i t .  The 

pulverizer has a separate outlet connected to an 

exhaust cloth bag to  trap tiie dust. The dust 

returns to  the flou r bin fo r  bagging along with the 

other partic les which have been pulverized.

4*1*6 Collection bin with valve -  This is  fabricated o f mild stee l 

sheet.

4*1*7 Platform weighing machine -  fo r  weighing bags up to  50 Kg 

(110  pounds) net weight.

4*2 Materials fo r  construction : -

The equipment lis te d  under section 4.1 requires various foun

dations, steal platforms, chutes ana piping etc. E lectrica l 

installations are required fo r  the machinery. Details o f these 

items are not available.

As regards buildings, the manufacturing area w il l  require 

a floo r space o f 25 fast width and 50 fee t length. The height to 

be 20 fee t. Storage spaoe required is  fee t width and 30 feet 

length with stacking height o f 10 feat fo r  the finished material.

The raw material is  stored In the open.

4*3 Cost o f construction t -  Information not available.

4*4 Capacity : -

250 Kg/hour x  6 hours/dsy x  250 day «/year •  500 Tonne/ycar.
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5. Process: -

5.1 Process flow diagram.

V

Cocomzb shell halves

t
Convey vertically up with bucket elevator

Remove iron particles with magnetic separator

' r

Disintegrate with hammer mill

v

Coconut shell gnnules (5 or 6 ran)

_ L
Gravity conveying through inclined chute

' r

Pulverising

v

Coconut shell flour with dust ( -  100 ^  )

T
Collecting into bags and weighing

Bagged shell flour (-100 ^  )
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5

5.2 Description o f  process t -

Coconut shell halves are a by-product o f  the copra 

■taking process, dean, dry, mature coconut shell halves are 

fed Into the bucket elevator and conveyoc. upto the feeding 

point o f  the harrier m ill. To ensure only good shells are used, 

the bad ones are weeded out and those with husk matter are 

cleaned manually. At the top o f the elevator and before entering 

the m ill, ou electrom agnetic separator traps any iron partic les 

that may be ■rfwwrf with the coconut shells . These iron particles 

I f  not removed w i l l  damage the haunter m ill and pulverizers.

Inside the hanmer m ill, the shell halves are disintegrated 

into granules o f 5 or 6 mm square by impact. The disintegrated 

material flows under gravity down an inclined chute fo r  feeding 

the pulveriser. Inside the pulveriser, the granules are reduced 

in else by the rotor-stator arrangement through a ttr it ion  (rubbing). 

The pulveriser has a screen o f BSS 100 at the ou tlet so that 

oversise partic les w ill be subjected to  further pulverizing. The 

pulverized partic les drop down into the flour bin. Very ligh t 

particles meve upwards into the exhaust cloth bag where i t  is  

trapped and then f a l l  down into the same flou r bin.

The flour in the bin is  collected into bags of 75 to 100 

lbs, by weighing. The bags comprise of 5 ply Kraft paper. The 

mouth of the bags is  stitched by machine.

5*3 Product flow diagram t -

1000 Kg shells halves (5556 whole shells)

)



6. Quality c f finished product : -

The finished product has particles less than BSS 100 going 

dom in  sise to fine particles as dust. Therefore the product is  

not o f close grading and consequently not o f desired quality for 

sane applications given in section 2.

7. Source o f basic information i -

Hess o f article t -  "Utilisation o f coconut shell"

lens of publication : -  Coconut Statistics, Seal annual 1977*

Published b? t -  United Coconut Association of the Philippines, Inc. 

941 Josefa Lianes Escoda Street 

Ermita 

Manila 

Philippines

S« Rotation t -  *100 ^  Bigger than (retained on) BSS 100 mesh.
-100 ̂ 5  Soaller than (passing through) BSS 100 mesh.

T.&.G.R 1979
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UNITED NATIONS INDUSTRIAL LK\TjIDHfiHT OHGANISATICM 

AND ASIAN t  PACIFIC COCONUT CBCBINITI 

"Consultancy Service on Coconut Processing Technology* 

(Project UP/RAS/T8/Q49)

1. Technology sheet fo r I -  COCOiUT SHiSLL FLO UK USING P№>UKk7IC
OQNVtXING AND CYOLCIià JlóTiH (S u l l  
to sedila scale industry).

9  2. Pees o f finished product : -

2.1 F ille r and extender fo r phenolic themosetting plastics

2.2 F ille r fo r phenolic glues used in plywood
2.3 F ille r fo r aosquito incence co ils.
2.4 F ille r fo r flux  coating o f electric «aiding rods.

Country of origin : - PHILIPPINES

Eaulment : -

4.1 Description of equipment e ** See figure Dy page 2 for layout.

4.1.1 Raw material bin • «Se For loading coconut shell halves.

4.1.2 Inclined conveyor : - For elevating and feeding coconut 
shells to the hammer m ill.

4.1.3 Magnetic senorator i - For separating iron particles mixed 

with shells.

4.1.4 Hamer m ill (Precrusher). This is  a hammer tyoe disintegrator

to reduce coconut shell halves dovei 
to 5 or 6 sn square. The hammer m ill is  

connected to a dust extractor.

4.1.5 Conveyor » - For the disintegrated material to the 

pulveriser.

4.1.6 Pulveriser » - This reduces the granules from 5 or 6 ns 

dotai to below BSS 50.



Figure B
SCHEMATIC L  STOUT OF A CO CO-SHELL FLOUR PLANT

(PNEUMATIC FEEDMG SYSTEM)

RAW MATERIALS 
(Coconut Sheds)

SIN —v

Shell Feeder Conveyor

LEGEND:

V-' •

, ,  l0r 1

¿ 1 ^
Hammer Mill

Halved Coconut She*» 

Pre-Cruthed Coconut She*» 

PiArenxed Coconut Shell* 

Ouet

Recycled Coarie Portid**

Soiree: Bortw Chemical Compm* (Ph i*.) Inc. 

Prepared by: UCAP Reeoarch

A
t
:
a To Outr Bog*

Sitter»

MverUer

*
■300 Mnh 

200 Meeh 

■ 100

50 Me»h and Coareo Recycled

RECOVERY ■ Cocond SMI Flow 60%  
Oett 20 %

OUST ANALYSIS:
400 Moo* 95 %
Fibroin MMWtoto 9 %
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The pulveriser comprises basically o f a rotor 

end stator arrangement fo r  s ize  reduction o f 

the granules by means o f a ttr ition  (rubbing). 

Since the coconut shell i t s e l f  is  abrasive, 

there is  usually rapid wastage o f the rotor 

and stator. As show in  the schav'-tic layout, 

the output o f the pulverizer is  conveyed to 

charge the s if t e r .  The dust from the 

pulveriser ie  removed by connecting onto the 

dust extractor.

are usually BS5 50 and ESS 130. Several 

s ifte rs  work In para lle l.

tOO passing through the s ifte rs  is  leu to 

the cyclone. The cyclone separates

is  bagged as a separate grade o f shell flour.

4*1 «7 Conveyor s -  For floor from pulveriser to sifters.

4.1.8 S ifte rs  t -  Have two wire mesh screens, whose sizes

4.1.9 Crclone separator system. The material m ailer than bbJ

100

4.1.10 Beg fllU jjf f  p^c^ne For f i l l in g  bags up to 50 Kg am

stitch ing.

4.1.11 Dust collector/ extractor From the collection  bin, the dust

4 .2 Materials fo r  construction: -

The equipment lis ted  under section 4*1 requires various 

foundations, s tss l platforms, piping fo r  the dust extractor and 

the cyclones etc. E lectrica l installations are required fo r the 

machinery.

Building requirements fo r the industry w ill  be as follows. 

Manufacturing area 25 feet width x 50 fe e t length x 20 fe e t height. 

Storage apace fo r finished matezlal is  20 fe e t width x 30 feet 

length with stacking height o f 10 fe e t .  The raw material is  stored 

In the open.



4*3 (bat o f aqn lpiat and constructions *  Information not

available»

4*4 Capacity:

250 Kg/hour X в. houn/day x  250 daya/year -  500 Tonne/year.
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5. Process:

5.1 Process flow diagram: -



6 -

Description o f process: -

Coconut shell halves ore a by-product o f the copra 

manufacturing process» Bad shells are weeded o f f .  Shells 

with husk natter are cleaned manually.

Clean, dry, mature coconut shell halves are loaded 

into the raw material bin free» which they are discharged at 

a steady rate onto an inclined conveyor. At the top o f the 

conveyor and before entering the hammer m ill, an electro

magnetic separator removes a l l  iron partic les mixed with the 

coconut shells . The iron partic les i f  not removed; w il l  cause 

extensive damage to the homer m ill and the pulverizer.

granules o f 3 oT 6 am by impact. The disintegrated material 

is  conveyed to the pulveriser. Dust is  removed by means o f 

an extractor.

size by the rotor and stator arrangement through a ttr it ion  

(rubbing). The pulverizer has a screen of BSS 30 at the outlet 

so that oversizs partic les wi l l  be subjected to  further 

pulverising. The dust partic les are removed fran the pulverizer 

by the dust extractor. Tbs pulverized flou r is  conveyed to  tho 

s ifte r *  which usually work pa ra lle l. The s ifte rs  usually have 

two decks fo r  wire mesh screens. The upper deck is  f it te d  

with BSS 30 wire mesh and the lower with BSS 100 wire mesh. 

Material retained on the top deck and bottom deck is  fed back 

to the pulverizer. Material asAller than BSS 100 is  fed to the 

cyclone system.

kraft paper bogs containing 75 to 100 pounds nett. The mouth is  

stitched by machine.

The banner m ill disintegrates the shell halves into

Inside the pulverizer, the granules are reduced in

The cyclone system separates the flou r to closely 

graded sizes as follows: -  -100 i
•300 These s izes are weighed and bagged into 3 ply
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The dost (-400^- ) collected from the disintegrator
■id the pulveriser, is  separately weighed and bagged into 5 ply 

kraft paper bags and sold as a special grade.

The efficient collection of dust is  a necessity to 

avoid a hasardous situation. I f  dust is  allowed to freely 

contaminate the a ir, a very combustible mixture is  formed whan 

the concentration reaches 9% dust in air*

5*3 Product flow diagram: -

1000 fa  shell halves (5556 idu»le shells)

1
750 Kg shell flour with dust ^(Estimated over-all yield )

$00 ft..sheii flaac 150 la  shell Hour dust

6* Quality of finished product: -

Ths quality specifications o f the 3 grades of shell flour 

-  100 *  200 ^

I
-  200 ♦ 300 ore not available.

-  300 ♦ 400

As can be expected, each grade w ill have bulk of the material passing 

through the larger screen sise and the bulk retaining on the small 

screen.

Ths coconut shell flour -4 0 0 ^  has 95% passing through 

BSS 400 mesh. The %  retailed represents fibrous material present 

in the raw oocanut shell*

i L



7. Source of Information:

taM  of article t -  "Utilisation of coconut shell"

lane of publication t -  "Coconut Statistics" S a l  — f l  1977.

Published bgr t -  United Coconut Association of tbs Phi l i ppine, Inc.
%1 Josefs Hanes le codw Street, 
fenita
MuxilA
Phillppir.oe.

8. notation i -

♦ 100 £  

-  WO jr  

-  100 ♦ 200 ^

Bigger than (retained on) BS5 100 mesh

Ssaller than (passing through) IfiiS 100 mesh

Particle site range specified as bulk passing 

through BSS 100 nosh and bulk retained on 

B8S 200 aeah.

T .I.Q .* 1979
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SKITS!) NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

AMD ASIAN & PACIFIC COGOfJUT OCtt UNITY

"Consultancy Service on Coconut Processing Technology"

(P ro ject UFAdLS/78/0U9)

1 . Technology sheet fo r  i -  COCONUT SHELL FLOUR USING PJEMIVTIC CCUVhHNG

AND CYCLONE SYSTEi! (Small to mediiri scale 

industry).

2. Uses o f finished product i -

2.1 F i l le r  end extender fur phenolic thermosetting p lastics.

2.2 F i l le r  fo r  phenolic glues used in  the manufacture o f plywood and

polyester laminated sheets.

3. Country o f orig in  t -  f i l l  LANKA

U. Equipment : -

U.1 Description o f equipment : -

U.1 .1  Inclined conveyor s -  To elevate shells up to disintegrator

U.1.2 Disintegrator i -  This equipment reduces the coconut

shell pieces into granules. The output 

o f the disintegrator is  conveyed pneu

matically to the f i r s t  cyolone separator 

(A ).

!».1.3 F irs t Cyclone Separator (A )

n ils  generally sucks out a l l  particles 

smaller than 33S 100 and conveys to the 

second cyclone separator (B ). Particles 

bigger than BS3 100 f a l l  down Into the 

common hopper feeding the pulverizers.

U.1.U Pulverizer There are three pulverizers working

in  pa ra lle l, fed from a common hopper.
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The pulverizers are or the same design 

and "Original Pallman" Type PP6. The 

pulverizers grind the granules down to 

around B3 $0 and less b? the use o f 

soreens a t the ou tlet. The Pulverizer 

comprises basically o f a rotor and stator 

arrangement fo r  size reduction o f the granules 

through a ttr it ion  (rubbing). Since the coco

nut shell flou r is  abrasive, there Is  usually 

rapid wastage o f the rotor and stator. The 

output from the three pulverizers is  fed back 

in to  the sans cyclone separator (A ), by 

pneumatic means.

U.1.5 Second cyclone Separator (B)

This cyclone separates and sucks out dust 

(-300 /0 and sends through the blower in le t  

into the dust oo lleotlng bags. Particles 

which are bigger, f a l l  down the cyclone 

through a delivery pipe lin e . This pipe 

divides into 6 w a lle r  pipes, each feeding 

a s if te r .

U«1.6 S ifters There are six sifters working in para lle l.

They are sim ilar, and o f the simple recipro

cating type, mounted on le a f  spring blades.

The motion is  derived by an eccentric on a 

shaft powered by an e le c tr ic  motor. 2ach 

s ifte r  has two wire mesh screens. Usually BSS 

SO is  used on the top deok and BSS 100 on 

the second deok.

1a. 1.7 Blower This o f  the centrifugal type. The ax ia l in le t

is  connected to oyolone B. The outlet is  con

nected to the dust co llso tor.

- 2 -

T 4
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U.1.8 Duet oollector
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This oonpfiaos o f two rows (se ts ) o f 

f i l t e r s  f it te d  to the outlet o f the blowsr 

a fter d iv is ion  into two pipe lin es . Each 

set comprises o f 21 f i l t e r  bags.

»

U.2 Materials fo r  eons traction t -

The equipment lis ted  under section U.1 requires various 

foundations, s tee l platforms, piping fo r  the pneanatic conveying and 

cyclone systems. E lectrica l insta llations are required fo r  the machinery. 

Details o f these requirements are not available.

Building requirements fo r  the industry w il l  be as 

follows. The manufacturing area comprises o f a m ultifloor building o f 

about UO fe e t  width x 50 fe e t  length x 30 fe e t  height which is  capable 

o f withstanding vibration. At the grourd f lo o r  there are four separate 

rooms u tilised  as follows i -  1* Pulverizers (3 units)

2. Bagging and weighing flou r 

3* Slower room 

lu Dust co llec tor system

A separate section adjascent to the main building lias 

the disintegrator in sta lled . On the f i r s t  f lo o r  (above Pulverisers and 

bagging section ), the s ix  s ifte rs  are installed  with output delivery 

chutes going down to the bagging section. The Dust co llector system has 

no f i r s t  f lo o r  above i t .  A mezzanine floor/platform above the f i r s t  

flo o r  holds the common feed hopper fo r the s ifte rs . Ihe top flo o r  has 

the two cyclones insta lled . This flo o r  has no roof.

Iu3 Cost o f construction s -

No cost deta ils  available fo r  equipment, insta lla tion  and 
building construction.

U.U Capacity i -

Information not available
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5. Procese : -
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5*2 Description o f  proosae i -

Coconut shell pieces ere e by-product o f the desiccated 

coconut industry* Unlike in  the copra manufacturing process which gives 

coconut shell halves as a by product, the "hatcheting" operation in  the 

desiccated coconut manufacture results in  the removal o f  the coconut 

shell in  pieces to  fa c i l ita te  recovery o f the kernel without breakage 

in  the b a ll shape

dean , dry mature coconut shell pieces are v isu a lly  inspected 

fo r  removal o f impurities and iron pieces and loaded onto the inclined 

conveyor* The shell pieces are broken down to granules by the 

disintegrator througi impact and thereafter pneun&tically conveyed up to 

the f i r s t  ayclone separator at the top f lo o r  o f  the building.

Inside the f i r s t  cyclone, a l l  particles stnaller than about 

BS3 50 ia  sucked away to feed the second cyclone. A ll partic les bigger 

than about BSS 50 f a l l  down under gravity along a chute to f i l l  the 

common hopper o f the pulverizers*

Three pulverizers working in  para lle l reduce these 

granules to below BS3 50 and smaller partic les . The ou tlet o f each 

pulverizer has r. piping system to pne una t ic  a l ly  convey the material 

fo r  recycling into the f i r s t  cyclone. The f i r s t  cyclone therefore has 

four feed lin es , the fourth being from the disintegrator.

The second cyclone which is  bigger, is  insta lled  in  tandem 

with the f i r s t  cyclone on the top flo o r . This is  fed with material 

below BjS  50. Here, the dust ( -300 ) is  carried over out o f the

cyclone and pne unatio a lly  conveyed into the dust co llector system. A ll 

partic les faigges than BSS 300 are trapped and made to f a l l  under gravity 

along a chute which brandies in to s ix  smaller pipes to feed the s ifte rs .

The s ift in g  system comprises o f six iden tica l units working 

in  paralle l* Ihe s ifte rs  are o f the simple reciprocating type, mounted 

on le a f  spring blades* The motion is  derived by an accentric on a shaft 

powered by an e le c tr ic  motor. Each s i f t e r  has an upper and lower deck 

holding wire medi screens. The upper is  usually 333 80 and the lower 

BSS 100* The purpose o f the s ifte rs  is  to separata +100 ff frr,a -100 .
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Hila 1в done in  two stages by using a w A  BSS 80 on the top deck 

which fa c i l i t a t e »  early  renoval o f  partió les тегу much oversize o f 

BIS 100. The naterla l that is  retained on the top deck is  -50 +80/. 

Therefore the botton deck is  not overloaded with too much material and 

thus ensures more accurate grading by avoiding carryover o f -100 ff* 
What is  retained on the bottom deck is  -GO +100^ . The material 

retained on both decks is  oversize and therefore collected and sent 

down together in  6ne chute under gravity into the common hopper o f  the 

pulverisers fo r  recycling. The material passing through the bottom 

deck -100 +300 /  and is  weighed and bagged as 80 pounds nett 

in to 5 p ly  k ra ft paper bags, lha mouth is  stitched by machine.

the dust co llectors through the blower. The f i l t e r s  are insta lled  in 

two sets, each having 21 bags. The two sets are fed by means o f two 

pipes which have branched o f f  the main lin a  from the blower ou tlet. The 

a ir  breathes out o f the f i l t e r s .  The lower neck o f each f i l t e r  bag is  

fastened onto the top rim o f an empty kS gallon steel drum into which 

the trapped material co llec ts . This dust (-300 H )  is  then weighed 

and bagged into 5 p ly  k ra ft paper bags and the mouth stitched by machine. 

The entire dust co llection  system is  inside a fu l ly  enclosed room to 

■void extra fin e  partió les contaminating the surrounding atmosphere.

5*3 Product flow  diagram

The dust (-300 / )  partic les from the second cyclone enters

1000 Kg shell pleoes (5910 whole shells)

i
750 Kg shell flou r with dust

# 600 Kg shell flou r (-100 +300 M) »150 Kg duat (-300 M)

*  Estimated re la tive  y ie lds  fo r  flou r and dust.



6« Quality of finished product t

The quality specifications o f fin ished nroduct are 

not available, la  a broad eenae the two gradea have partic le  aise 

aa fb llo ra .

»

flou r («100 +300 §  )  t -  Bulk o f flou r passes

through BSS 100 me ah 

bulk retained on BSS

Shall flou r dust (-300 /  )  i -  Bulk passing through

300 aeah.

7. Source of information t

Observations during f i e ld  v is i t  to a ooconut shell flou r 

Manufacturing industry in  8tri Lanka.

9. notation i -

♦  100 M  Bigger than (retained on) BSS 100 aeah.

-  100 /  Sea l  l a r than (peering through) BS3 100 aeah.

-  100 + 300/ Partió le  alee range specified as passing

through BSS 100 aeah and retained on BU 

300 a a * .

T.K.Q. B. 1979
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CNIIBD NATIONS INDOSIKIAL DEVELOPMENT 07.GAtIISA.TI0W 

AND ASIAN & PACIFIC COPOrwr GOMH.VilIT

"Consultancy Service on Coconut Processing Technology"

(P ro ject UF/RA3/78/0U9)

1. Technology sheet fo r  l -  SOAP JAKE*} BY THE COLD PROCESS FROM
CRODE COCONUT OIL (Cottage Industry).

2. Uses o f fin ished product t -  Soap as bars, cakes eto fo r  cleansing

and laundry purposes in  the rural areas 

and fo r  low income people in  the 

urbanised areas.

3. Country o f o rig in SSI IANKA

lu Equipment and raw materials t -  

L.1 Description o f  Equipment

U.1.1 Vessel fo r  mixing the caustic soda ly e . An enamel jug can

be used fo r  th is purpose. Almdniim Tassels must not be used.

U.1.2 Vessel (ca lled  soap pan) and wooden paddle fo r  mixing the o i l  

and lye together. The else o f th is w il l  depend upon the 

oapaoity per batch.

The smallest type o f unit w i l l  have a set o f 1 gallon 

(U.5 l i t r e )  kerosene t in  cans with the l id  removed. Each 

t in  can has a oapaoity o f about 10 lb  o f raw material.

Larger scale operation w i l l  use cast iron pans o f  say 31 

inches (787 mm) diameter and 21» inches (610 mm) deep. This 

holds about $00 lb o f raw material.

u.1.3 Frame or box fo r  cooling the soap. Simple wooden frame3 
with removable sides are easiest to deal with. This enables 

the slab o f  aoap to be eas ily  removed a fte r cooling.
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A lternatively  a wooden box o f say 12 x  1U x 8 inches deep 

(305 x 355 x  203 bo) with removable aides can be used. This 

holds about 50 pounds o f  soap.

U.1.U Hedging scale fo r  o i l  and caustic soda.

U.1.5 Additional equipment such as a device fo r  cutting the soap

into bars and a stamping machine are optional. A hydrometer 

can be used fo r  checking the strength o f the caustic soda 

solution.

U.2 Cost o f  Equipment

The simplest operation with say 5 cans o f  1 gallon each 

(50 lb  capacity per batch) and other equipment may cost about Rs300/« 

(or US$20) (10S$ -  Rs15/50).

The bigger scale operation with one oast iron pan and other 

optional equipment may cost about Ha 5000/« (or US-5 320).

U.3 Capacity

The simplest operation w i l l  have a capacity o f  about 50 lbs 

per batch (22.7 Kg) every two days).

The bigger scale operation with one cast iron pan has a 

capacity o f 500 lba per batch (227 Kg) every two days.

luh Raw materials

U.U.1 Coconut o i l  -  Crude but f i lte r e d  cooonut o i l  o f iv*A not

exceeding 2%, In  Sri Lanka, f i l t e r e d  chekku coconut o i l  or 

fresh ly made m ill o i l  is  o f adequate quality.

U.U.2 Hard o ils  such as tallow  or Use o i l .  Whilst coconut o i l

alone can be used, i t  is  advantages fo r  technical and economic 

reasons to use a moderate blend with other o ils  such as tallow, 

Mee o i l  etc.

U.U.3 Rosin (Qrade I I )  i s  often used to Improve odour o f the soap.

-  2 -
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U.U.U Colouring and Perfuming

Colouring dyes suitable fo r  soap is  eas ily  available 

v lth  r e ta il  cbenists in  the c it ie s . For perfusing, 

o itronella  o i l  i s  usually used.

U.U.5 Caustic soda which is  available in  drums o f  1, 3 or 5 ovt 

(Approximately, f>0, 1$0 4 2£0 Kg drisns) Caustic scda can 

be purchased in  smaller quantities from r e ta il chemists.

This is  тегу oaustio and must not be allowed to come into 

oontaot with skin. This should always be stored in  o lo s d  tins.
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Procesa

$.1 Proeeas flow  diagram

fh is  is  presented fo r  the case o f the simplest formulae 

given in  seotion 5*2.6 where coconut o i l  alone (without other fa tty  

o i ls )  is  used with colouring and perfuming.

O coconut o i l
( f i l t e r e d  i f  not 

c lea r)

— di ssol ve to obtain 
3B°Be Caustic lye 
(Clear solution)

Allow to cool

- « -----------
Add caustic lye gradually to the 
coc onut o i l  in the pan. w tirr steadily 
until mixture thickens. This takes 
15 minutes to 1 hour depending on 
quantity.

Add Citronella o i l  and
dye solution and mix very well

Soap in  liqu id form

citronella  o i l
(perfume)

colour dye dis
solved in water

31
T

Cut the block o f 
soap into bars

Pour into wooden frame and 
cover to retain  heat generated

Store fo r  2 days to allow 
complete saponification

A fte r  removing wooden frame, 
allow to stand fo r  1 more day.

cakes 
r bars.

Allow bars to dry out 
further fo r  say 1 day

Stamping into cakes 
( i f  necessary) and wrap
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5» 2 Description o f process t -

5.2.1 The "cold process'*

The making o f soap as a cottage industry is  best carried 

out by the cold process, since th is is  essen tia lly  very simple 

and does not require elaborate and expensive plant. I t  is 

fortunate moreover, that coconut o i l  which is  the raw material 

most readily available in the coconut areas, is  the fa t  most 

suitable fo r  the "Cold Process**. Most other fa ts  i  o i ls  being 

d if f ic u lt  to convert to soap without boiling.

5.2.2 Raw materials

Ihe essential ingredients fo r  making soap are fa t  

(or fa tty  o i l ) ,  caustio soda and water. Although reasonably 

good soap can be made using coconut o i l  without any other fa tty  

o ils ,  improved soap can be made by using mixtures of coconut 

o i l  and small proportions o f tallow , Mee o i l  etc and or ro-in .

Special precautions should be taken to store caustic rodn 

in  closed tins and in  handling. Caustic soda mu~t not be allowed 

to come into contact with the skin as i t  is  very irritrvU -’g .~>h 

i f  i t  does i t  should be washed with vinegar at once, for the 

same reason, i t  is  most undersirable to have any unchanged cauctic 

soda in  the fin ished soap, which would be damaging to clothes 

washed with i t .  Caustic 3oda must be kept in  closed tins and 

stored in  a dry place, irihen exposed, i t  deteriorates, getting 

wet by absorbing moisture in the a ir  and being converted gradually 

in to ordinary washing soda, which w il l  not make soap by the cold 

process.

5.2.3 " Saponification1*

The formation of soap from a fa t  or o i l  and caustic soda 

is  known as saponification. A ll  fats and fa tty  o i ls  undergo 

saponification with caustic soda, though some require boiling. 

Coconut o i l  is  read ily saponified by stirr in g  in the cold with a 

strong solution o f 'lye* or caustic soda, and thus



i s  the basis o f  the "Cold Process". In saponification, 

beaide3 soap there is  also formed glycerine. The process 

can be represented by the equation:-

Fat (or fa t ty  o i l )  + caustic soda -  soap + glycerine

In  large scale soap manufacture by the "So ilin g  Process" 

ths soap is  separated from the glycerine by addition c f  sa lt, 

which causes the soap to r ise  to the surface whilst the "spent 

ly e " with the glycerine remains at the bottom o f  the vessel.

In  the cold process, no attempt is  made to separate glycerine, 

which remains in  the fin ished soap. The glycerine l e f t  in  

ths soap is  a useful constituent as i t  is  good for the skin.

I t  w i l l  be obvious that since a l l  the materials used 

remain in  the finished soap in  one form or another, the quality 

o f  ths soap depends upon the quality o f the raw materials. 

Therefore o ils  should be clear ( f i l t e r e d  i f  necessary), fallow 

i f  used should be fresh ly rendered and melting clear. Rouin 

i f  used must be o f  pale colour. Orade I I  rosin is  suitable.

The caustic lye should be d ea r . A l l  o i ls  should have low L'YA 

{2% max)* I f  the acid content is  high, "bunching" takes place. 

This is  the formation o f separate grains in  the mix which gives 

a bad uneven appearance to the soap.

Soap made from coconut o i l  alone lathers fre e ly , so nuch 

so that i t  can be used with sea-water. So called "liarine Soaps" 

are made from coconut o i l  fo r th is reason. The lather is  not 

a lasting one and coconut o i l  soaps have the disadvantage o f 

wasting away quickly and so are not economical in use.

Harder fa ts  such as tallow, Mee o i l ,  etc. correct th is. 

Therefore, whilst i t  is  essential that a large proportion o f 

the fa t  charge should be coconut o i l  ( fo r  ease o f working the 

oold process), a moderate percentage o f hard fa t  is  useful.

A certain proportion o f rosin is  often used. Although 

th is is  not a fa t i t  does form a sort o f soap with caustic soda. 

I t s  use in  moderate amount Improves the odour o f the soap and 

to some extent checks any tendency to rancidity. I t  is  less  

frequently used in  1 cold process' soaps than in  boiled soaps as
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certain precautions have to be observed.

5.2.1* Preparation of caustio J E

The lye used for the saponification in the cold process 

is  a strong one, usually over 30 par cent, by weight, rhe 

following formulae are based on a 38°Baaums lye, except when 

etatea.

Study of this question is  complicated by the fact t^at 

at least three scales are in use fo r measuring the density of 
lye, v is . TUaddell's (mostly in England) and Beaiase*s 

(leostly continental) and the ordinary scientific scale o f 
densities, which should be preferred.

The following table shows the comparison of the various 

aoales with the corresponding lye strengths t -

Density Degrees
Twaddell

Dtgrees
deaisw

lb . caustic 
soda per 
100 lb  
solution

lb . per
100

gallons

1.20 uo 21* 18 .2 2 16 .5
1.22 1*1* 26 20.2 21*6
1.21* 1*8 27.9 22.1 271*
1.26 52 29.7 21*.0 303
1.23 56 31.5 28.8 330
1.30 60 33.3 27.5 358
1.32 61* 35 29.2 Jb 6
1.3U 68 36.6 30.8 Ull*
1.36 72 38.2 32.5 1*1*2
1.38 76 39.8 3U.1 1*70
1.U0 80 1*1.2 35.6 1*98.5

The table w ill be found useful since i t  covers most o f the 

strengths used in 'Cold Process' soap making, and i t  has been 

calculated for use at tropioal temperatures of about 60°F. 
Any hydrometer oan thut. be used.
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▲ 38w Beaune lye  (o r  a 71*15° Twaddell) has a density 

of 1*358 approximately and o on tains 32*3 lb* of oauatio soda 

in  100 lb . o f solution

To make up this lye, U lb . 11* os. of caustic soda are 

dissolved in  a gallon of water ( i t  may be mentioned again that 
the caustic soda and the lye should not get on the skin. I f  i t  

does, wash i t  o ff with vinegar at onoe). The solution gets hot 

and must be allowed to cool before use.

When the solution is cool, its  strength should be tested 

with the hydrometer. I t  w ill probably be found a lit t le  strong, 
and a lit t le  water must then be added until the hydrometer reads 

ooiTeotly, i.e . 1*358* or 38° Bm is b  or 71*15° Twaddell.

I f  the solution is not clear i t  must be allowed to settle 

and the dear liquor carefully poured o ff for use* During cooling 

and settling ( i f  necessary) the solution should be covered away 

from the air*

5*2.5 Proportions of various fata to caustio lye

Proportions of Fat to Lye t- Different fats and o ils  

require different amounts of aaustia soda for complete saponi
fication. Thus to convert 100 lb* of oooonut o il into aoap 

(plus glycerins) 18.3 lb  of oaustio soda are required. I f  less 

is  tided, the resulting soap w ill contain unchanged o il; i f  more, 

the soap w ill contain unchanged oaustio soda* The approximate 

figures for other o ils  likely  to be available looally are i -

_ - 8 -

Oil (100 lb ) require lb* oaustio soda or lb  38°Be Lye

Coconut o il . . . 18*2 lb . 56.5 lb
Oooonut (Parings) #11 17*1 ■ 53 N
Tallow . . . 13*9 • U3 ft
Hee o il 13*8 ■ 1*2.75 n
Ground nut o il 13.5 • 1*1.75 It
Castor o il 13.2 » 1*1 N
Rosin . . . 12.5 ■ 38.75 N
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Fftn thesb figures i t  is  easy to calculate by proportions 

the cauatic soda or ly e  required fo r  any mixture o f the above 

o i ls , fa ts  or rosin.

In  practice i t  is  customary to use about 5 or 6 per cent, 

less than the weight o f lye  actually required according to the 

theoretical requirements given by the above table. lhe reason 

fo r  th is is  that i t  is  p ractica lly  impossible to get absolutely 

complete 100 per cent saponification by the cold process and 

i t  is  better to have a soap with a l i t t l e  unchanged fa t  in  i t  

than run the risk  o f having unchanged caustic soda. So, using 

ooconut o i l  alone, fo r  100 lb . instead o f £6| lb  o f 38° He ly e , 

between £0 and 5U lb  are used.

When starting fo r  the f i r s t  time without experience to work 

the cold process i t  is  advisable to use even less caustic soda.

Ihe beginner moreover would be advised to start on a simple 

coconut o i l  soap. The saponification in  this cas9 goes to11 at 

the ordinary trop ica l temperature o f 80° to 90°F. With larger 

proportions o f tallow  i t  is  necessary to work with the o i l  

mixture s ligh tly  warmed, say 100° to 105°F.

$.2.6 Formulae o f  blended fats to

The follow ing formulae are arranged roughly in order o f 

complexity, starting from a simple cooonut o i l  soap.

(a ) Coconut o i l  . . .  100 lb .
Caustic lye 38° Be 50 " (o allons pints)
With practice the lye can be increased to 53 I t .

(b ) Coconut o i l  . . .  91 lb
Hee o i l  . . .  9 "
Caustic lye 38 Be 52 " (7 gallons 1  ̂ pints)
With experience the lye can be increased up to 53 lb.

(o ) Coconut o i l  . . .  80 lb .
Mee o i l  . . .  20 "
Caustic lye 38 Be 53 " (7 gallons 1J pints)
Th-' follow ing formulae give fu l l  quantity 
o f ly e , fo r  experienced workers.

- 9 -
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Cd) Coconut o i l  . . . 75 lb .
Castor o i l 15 ■
Groundnut o i l  . . 10 n
Caustic lye 38° Be 51 " (6 gallons 7| pints)

(e ) Coconut o i l  • . . 60 lb .
Hee o i l  . . . 20 a
Groundnut o i l  . . 20 n
Caustic lye 38° Be 50 " (6 gallons S\ pints)

( t ) Coconut o i l  . . . 50 lb .
Tallow . . . 50 tt
Caustic lye  38° Be 1*9 * (6 gallons pints)

An example tilth rosin, which should be tried
when practice has been obtained with o i ls  alone :-

(g ) Mee o i l  . . . 50 lb .
Coconut o i l  . . . 1*0 a
Rosin . . . 10 a
Caustic lye  38° Be !*7^ " (65 gallons)

I f  a balance or scale is  not availab le) 
i t  is  useful to note that a gallc-i o f coconut o i l  or 
groundnut o i l  weighs 9 lb* 3 os* and a gallon o f 
castor o i l  9 lb . 10 oz. A balance w il l  however be 
necessary when tallow  or rosin is  used.

$.2.7  Method o f working

The o i l  charge is  placed in the o i l  pan. When coconut 

a i l  alone or coconut with liqu id  o ils  such as castor are u.;ed, 
melting or heating is  not necessary at tropical temperatures. 

Tallow, rosin, and sometimes lies o i l  and parings o i l  require 

melting until the whole mixture is  liqu id  and homogeneous.

Special care must b9 execised with rosin. I t  should be fin e ly  

powdered and then wai'.rad with the o i l  until completely dissolved. 

A fter melting, the mixture must be allowed to cool. Hie saponi

fica tion  must not be started when o ils  are s t i l l  hot. Coconut 

o i l  alone is  worked quite oold; mixtures (b ),  (c )  and (d) at about 

90°F and (e )  and ( f )  at 100°F (ju s t warm to the hand). A thermo- 

aster is  useful but not absolutely necessary.

the cooled lye (prepared as above) is  added very gradually 

to the o i l  In  the pan, and w ell stirred -in  with a wooden paddle. 

Oood, steady (but not v io len t) s tirr in g  is  necessary, the object
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being to get the lye «e l l  in contact «1th the o il. As mixing 

proceeds the mixture thlakeis to the aonsistance of treacle 

end stirring is  continued until the mixture seems smooth and 

homogeneous and is  firm enough for a mark made on the surface 

to remain far a short time. This point is  better recognised 

as a result of experience than from any written description. 
According to the quantity o f material worked the mixing and 

stirring may take from 15 minutes to an hour. Half hour is  

usually enough for a small batch o f say 20 lb .

I f  the saponification is  commenced with o il or lye 

or both too warm, good mixing la impossible and a layer of o il 
may even separate on top, and a good soap cannot be obtained.

At this stage the whole mix is  poured o ff into the frames. 
Saponification goes on in the frame for a day or more, the 

temperature rising to about 180°F. I t  is  desirable to conserve 

the heat developed so as to promote as complete saponification 

as possible. Wooden framee lose heat less quickly than metal 
and further, the frames are oovered with planks and sacks to 

prevent loss of heat.

After two days the process is ooraplete and on Hie third 

day the soap can be removed, by taking down the collapsible sides 

of the frame. (For eaqjr removal i t  is  same times the practice to 

line the frame with paper)* I t  ie  best to allow the block of soap 

to stand for a day before cutting into bars* The bare themselves 

are allowed to dry out further before stamping.

5.2*6 Colouring and Perfmdng

For perfusing, the most easily available material locally  

is  citrons 11a o il and this is  satisfactory enough when used with 

discretion* 12 oss* ie  sufficient for 100 lb . of soap.

Suitable soap dyes can be purchased from chemists in the 

cities. I t  is  a common faulty too much colour is  used or that it  

is  not evently mixed. Very small quantities of dyes are required 

to give a good colour, 1 or 2 o i. being enough for 1,000 lb . of 
soap* The djre-atuff Is  prepared by dissolving 1 ox. in  50 ox.

- 11 -
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50 lb  of soap.

The dye-3tuff solution and the perfoae o ils  are 

stirred in ju st before the soap is  ready for framing. 
I t  is  obvious that good mixing is essential as the 

contents would be rather viscous at this stage.

»

$.3 Produot flow diagram

The produot flow diagram is  given for the simplest process 

comprising of 100 lbs of coconut o il (formulae 'a ' in  section 9.2.6) 

with colouring and perfuming.

100 lb  (U5.5 kg) coconut o il $0 lb  (22.7 kg) caustic lye 38°  I3e

6. Quality of f  in i riled product

The precautions described in  the procedure outlined ensures 

production of a soap o f adequate quality. There are many refinements 

possible by blending with various fatty o ils  etc to give improved qualities.

7. Souroe o f information

Leaflet No. 10 (1966) 
Coconut Research Board 

Lunuwila, 3ri Lanka.-

T. K.&ft.. 1979




