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I. INTRODUCT i ON

Vietnam has been a producer of aromatic essential oils for
several decades. These natural essential o9iis sre pEang
exforted at tairly low price to other countries. Hgaanst this
low price oil Vietnam is importing fairly large gquantities of
aroma chemicals andvfragrance materials for their internal use
in soap and cosmetic industries. It does not have the capacity
and technology to process part of these natural ocils to obtain
perfumery grade purified 1isolates and aroma chemicals of
suitable olfactory quality which may then be formulated and
compounded into fragrances and cosmetic products. The growing
demand of isolates and aroma chemicals from natural essential
oils in presence of scarce foreign exchange has led Government
of Vietnam to set up some organised sector to produce these

aroma chemicals which would meet the internal demand thereby

savihy cunsiblerable Torelign exchange and also be 1in & position

to export Aroma Chemicals in future in international market.

The South Vietnam Detergent Company is & union which runs
a complex of factories which produce soaps toiletries and
cosmetics have their research and development centre bknown &35
Vinarom. A project funded by UNDP and UNILUO being Lhe
executing agency has been envisaged for Yainarom to mzet the
objective of developing techtnologies on bench &and pllot scale
for aroma chemicals whict, would make South YVietnam Detergent

Factory Frincipal beneiiciary.
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The ofjective of the project is to create.

1. Laboratory and bench scale fascilities to develop
technologies for producing isolates and ~aroma

chemicals from natural essential oiles.

2. To scale up the processes on Filoct scale.
. Training to Vietnamese staff for running of Filot
Flants and create capabilities to adopt new

technologies.

4. Training to bandle G.C, U.Y, IR instruments tor
quality control.

S. Training abroad to some Vietnam staff members to
learn separation techniques and synthesis of aroma

chemicals.

Under the Froject apart from other objectives the most
important ofjective is to set up a multifunctional Filot Flant
for processing natural essential o0ils to produce variety of

isolates and aroma chemicals.

The Filot Flant has been devidec into two Sub unite.
1. Sub unit A for fractional distillation 10r producing
isolates.

2. Sub unit B for producing aroma chemicals.

The unit A consists of a 150 litre per batch fracrional
distillation unit having a packed colunn using multinit packing

to give about 40 theoritical plates. It 15 provided with a
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shell and tube condenser, a product cooler, receivers, vacuum
pumps, vapour trap, and a chilling plant. The reboiler of the
unit has provision for working both on steam and hot o1l

system.

The unit has been provided with necessary lnstrumentation
to control the process conditions. It can handle variety of
essential oils to produce different isolates from wide range to

very close range boliling points.

The sub unit "E" consists of the following

1. Hydrogenator with agitator and reflux condenser.

2. Catalyst filteration unit.

3. 0il Service tank.

4, Glass lined reaction ‘‘essel with S.S5. column and

packed with multinit packing. This has provision Tor

both heating and cooling.

S. F.R.P. acid washing tank.
6. F.R.F. acid receiving tant.
7. Basket centrifuge.

a. Dehydrator with condenser.
<T. 0il separator.

10. Product cooler.
11. Froduct receiver.
17. Liquid transfer pump.

1Z. Cooling overhead tant.
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The sub unit B is a multifunctional Filot unit whiich can
handle varieties of raw material to produce aroma chemicale

both of synthetic and natural origin.

W ORK DONE

The consultant arrived HoChiMinh City on 6th of Nov 179,
He had to carry out two assignments one four month mission on
Froject DF/VIE/B83/7001 (Dyes and Figments) and one two munth
mission on Project DF/VIE/B6/033F (Aroma chemicals) uvnder CcOmmon
CThA. The consultant was briefed by the CTda and the WFD o the
Aroma Chemicals Froject and was asked to carryout the Tollowing
jobs relating preparatory to receive pilot plant equipment

during his two month mission.

A. Building modifications to accomodate pilot plant

equipment.

B, Design of water distribution system.

cC. Design of power distribution system.

D. Civil foundations of aroma chemical plant.

E. Training to Vinarom staff on the design of fractional

distillation unit.

F. Design of a commercial scale fractional distaillation
unit.
A work plan was drawn which 15 given 1n activity chart

Annexure .




A. BEUILDING MODIF ICATIONS

Vinarom has & large building shed. It was decided to
locate portion of this shed to house pilot plent equipment and

-

1ts awirtlary units. A space of 12 mts i 6.5 mte was selected.
P

[

-~

The totxl height of the shed being 7.2 ats can not house the
urit as  the clsar height requiremsnt Jor plant 1s 8 mte.  In
addit:cn to this =ome head space has alsc o b2 providsad.
Since the clear height of B mts is required Tor fractionating
column, i1t was decided by the consultant to raise the central

portior: of the roof top in stead of raising ths whole shed

which would involve huge expenditure.

To achieve the abjective the consultant designed building

moditications which would involve minimum cost.

The shed was raised by 400 mm from the side with bricks

and the central portion 4 mt x 6.5 mt upto 5 mt=s height. The

sides of the central portion have been covered withh G.a.
sheets.
ine bullding modification is <shown 1y danndare 1L, ihe

task nhas  been accomplished and the modaiied ULuarldiog 1s ready

i

to rec=ive the Firlot Flant equipment.

B. DESIGN OF WATER DISTRIBUTION SYSTEM:
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There is an inadeguate supply of water to Yainarom comple:.
In order to run the Filot Flant about 15000 litres of weter per
hour is required. The comple: has & water under ground tant of
S0,000 litres capacity. Need was therefore fell that the water
should be recycled btach from the utilities to the dmaan Stwp to
meet the demand. The consultant designed & watsr distribution
systemn which comprises, construction ocf 6GOUV  litre weEsSOnary
ovarheead tank at & height of 9 mts, a water supply line o7

42 mm 1D from underground tank to the overhead tank, a warer sup-

ply line of 49 mm ID from the overhead tank ro the Pilot

Plant building and & 49 mm water return line from condensers
to the underground tank. A pumping set of ZO,000 litre per hour
capacity has been provided to pump the water to overhead tank

with level controler to monitor the pump.

The design of the system is given in annexure 1. The

task has been accomplised.

C. DESIGN OF POWER DISTRIBUTION SYSTEM:

The existing Fower cable from Viso facrtory te Vinarom
complex was inadequate to bear the power load ot Filot Flant
equipinent. The consultant recomended to  charngs  thiu  power
Cable to S0 bw power cable by provading - ownre ofd ety él
power cable of 70 min which would enter the wmain swibtch boa d of
the “inarcm. This board shall house one 400 Anps switoh and
two ACE's of SO Amps ond 200 Amps. The S0 Amps ACH shall cater

the load of test aboratories and the 200 Ampe ACE =hall tabe
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care of Filot Flant load. A cable has been drawn from this ACE
to pilot piant building. This board houses one 1seolating ron
clad switch of 300 Amps., one ACE ot Z0 Awmp= and Gae ACE o1 N0

Amps. The board 1s also provided with phase indicators, single
\/

phase preventer volt é&nd ampemeter. The cowplete power
distribution and electric circuit has been shown in Annenure

Iv, v, vI and VII.
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D. TRAINING TO VINAROM STAFF ON DESIGN ENGINEERING OF

FRACTIONAL DISTILLATION UNIT.

The consultant conducted a training courss of ten days to
inmpart training to Vinarom staff on engineering design  of
fractional distillation wunit. During treining course the

Tfollowing aspects were dealt with.

1. Frinciples of fractionation.
=, Equipment required for fractionation of ecsential
o1ls.

2. Different types of columns.

4. Selection of right type of columnn.

o Details of packed column.

6. Details ¢ f packing materials used in packed column.
7. Specifications and Fhysical characteristics of

packing material.

8. Frocess data and process parameter: required Tor the
design of column.

9. Calculations for finding out vapour  load for
determing diameter of the column.

1. Calculations tor finding out numbea of  thooritical
plates and height of theorwtical plate 1o find oot
culumr herght.

11 vesign of reboiler.

12. Design of condenser.

17. Design of product cooler.

14. Design of prodict receilvers.
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15. Design of vapour trap.

1. Selection of material of construction.

17. Interconnecting pipe lines valves and incstrumentation
required fTor the colurn.

18. Selection of material of construction.

147 Meethanical Design of the colums 3. st bniess o
vessels, Flanges, supports etc.

20. Fractional distillation layout.

21. Some aspects on Tabrication practices and codes us=2d.

2Z. Thermal design to work out heating loads, heating
systems and optimal insulation of the column.

23, Soecification of vacuum pump and chilling system.

24. Operation of distillation unit.

This training course has given a foundation to Vinarom
staff as to how distillation columns can be designed wnder
defferent process conditions but the decsigning capabilities to
design an efficient unit shall depend more on practice which
Yinarom engineers can achieve by working on pilot plant to

generate more process and engineering data.

E. CIVIL FOUNDATIONS OF AROMA CHEMICAL FLANT.

The civil foundations of the steel structure for arcoma
chemical plant have been completed. The piant layout amd Lhe
duetarls of the civil foundations are given 1n Annexure YITD, 1

andg Y.
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F. The consultant bas designed a commercial scale %200 litres
per batch fractional distillatien unit. Detail2d enqginsering
dravings of components of the unit have been prepared along
with F.1. diagram, plant laycut, plant assembly and e{sa the
isometric view of the plant. Detailed designed debails and

engineering drawings along with specification

tn

cT the auxilary
components have been given in separcste chapter sttached to this

renort.
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COMNMCLUSIONS

Civil wmodifications of the building heve been
completed. ‘

Civil foundations of the steel structures have been
completed.

Water overhead tank and water distribution systen
have been completed.

Fower distribution system ot the pilot plant building
has been completed.

Roiler bhas been installed and the steam piping upto
pilot plant building has been completed.

Training to Vinarom staff on design of Jractional
distillatioq unit have been completed.

A S00 litre batch capacity semi commercial fractional
distillation unit has been designed by the consultant
and the detailed enéineering drawinge. F.l1. diagram
and specifications have been prepared.

All pre .installation requirements have been completed
and Vianrom is ready to receive the Filot Flant
equipment and machinery for 1its installation and

commissioning.
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RECOMMENDATIONS

All water inter connecting pipes from water header to
different equipment have toc be provided and iizsd by
the subcontractor.

all internal electrical network wiring tTrom power
board to different sguipment have to be providesl and
connected by the subcontractor.

611 steam pipe lines from the steam header to
different equipment have to be cupplied and fixed by
the contractor.

&11 insulation material for vessels and steam pipes
with aluminium cladding have to be provided by the
contract. However Vinarom management have to provide
skilled people tor insulatiocn work..

vinarom has to provide skilled labour, & vwelder and a

welding machine to assist installation team from rhe

subcontractor during installation.

There is power shedding due to the shortage of power
(three to four days in a week) whach can be
deterimental to the progress of installation and
commisioning work. Necessary arrangement shouwld be
taten well in advance by the management to overcom2
this difficulty.

& separate drain connection to be provided to the
equipment handling corrosive liquids iibe acid and

alkalies and these corros1ve liguids to be collected
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in a rubber lined sump where 1t can be neutralised
and be allowed it to go into the main drain. This
aspect has been discussed by the consultant with
Vinarom management and they should take nrecessary

~

steps in this regard.
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WEEKLY DIARY OF THE CONSULTANT

Left New Delhi for Bangkog

l.eft Bangkok tor HoChiMinh Chty.

Arrived HoChiMinh.

Discussion with CTA and MNFD of the Froject
regarding tasks to be completed preparatory
to Pilot Flant installations.

Design of building medificaticon, water
distribution system and training to

Vinarom staff.

Design of power distribution cystem.

Building modification carried out

Designing of fractionating column.

Checking of building modification and
marking of civil foundations for steel
structur.

Freparation of report.

Left for India.

Feached Jammu (India}
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m Annex 1

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

JOB DESCRIPTION

DP/VIE/86,/033 /11-55

Post Title: Plant Engineer

Duration: 2 v/m

Date Required: February - arch 1992

Duty Station: Ho Chi Minh City

Purpose of Project: Utilization of indigenous essential oils to develop

suitgble fragrance materials and formulations for
local industry as well as export.

Duties: The expert will work under the joint supervision and
direction of the UNIDO Chief Technical Adviser and the
National Project Coordinator and will have particular
responsibility for assisting in the optimisation and.use of
the pilot plant equipment.

The expert will also perform the following specific duties:

1. Upscale the laboratory processes developed on a bench-scale.

2. Make bench-scale runs to produce aroma chemicals for trial use

3. Train local staff in the proper use, maintenance and upkeep of
processing equipment.

4. Guide local staff in engineering and fabrication drawings to design a
Commercial plant for essential oils. '

5. Carry out any other function assigned by the CTA.

The expert wili furnish a complete and fully processed terminal report
at the completion of his mission outlining the findings of his mission and his
recommendations for follow-up action.

Applications and communications regarding this Job Description should be sent 10:
Project Personnal Recruitment Section, Industrial Operstions Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.0. Box 300, Vienns, Ausstria




PROJECT NO. DP/VIE/66/033
CHEMICALS
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1992

AROMA
ACTIVITY CHART
1991
. : . Septioed Inl
A,
1. Contract award to RRL by UNIDO '
2. RRL obligation under contract fabrication i
completion., i
)
3. Equipment despatch to Bombey Port. 0
4. BExpected shipment. ? ‘
5. Pquiraent arrival Saigon. _
6. Arrival equipment at Project site. ; ;
7. Installaiion. | i
8. Commisaioning. : ! '
B. ACTIVITIES IMREPARATONY TO RICRIVE AND INSTALL '
PILOT PLANT. i . :
H ! ;
1. Designing ond implemention of civil : ’ '
foundation for pilot plent. ; : ;
2. Identification and execution of Building i .
alterations to cccomodate pilot plant. ‘ U i
3. Ident and exccution of water, steam and | : i
pover distribution system znd water storsge tanks. ! '
C. PROJRCT OUTPUT 4 RELATED ACTIVITIES. P i
(1) Training of Vinarom staff on |
design engineering. 3
(11) Designing of a commercial Aroma Chemicals | oy
plant. . ; i l

.

3
-\
¥

Annex -2
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DESIGN OF A FRACTIONATING UNIT FOR ESSENTIAL OILS.

The

consultant has designed a fractionating wunit to

separate out valuable isolates from Citronella oii. Mowever

this unit

[

can be used for other essential ogil alsc by changing

iihe process parameters.

The unit consists of

1.

2

P

9.

10,

S.S5. reboiler of SO0 litre batch capacity.

S.5. column packed with multinit pa

S.5. reflux distributors.

S5.8. shell and tube condenser.

cking material.

5.5. isolating receiver of 25 litre capacity.

S.S. product receiver of 100 litre Capacity.

S.5. vapour trap.

Reflux divider consisting of 25 mm
S.S5. solenoid valve with timer.
Two rotary vacuum pumps.

A small chilling plant.

Detailed engineering drawings have been

consists of.

Drawings of each component.
F.I. diagram.

Over all assembly of the unit.
Isometric view of the unit.

Specifications of the rotary pump.

I.Dh. three wav

prepared which

Specifications of the chilling plant,




27

Basis for the design:
1. Batch capacity S00 litres.
2. Boil up rate JI00 litres/hr.

X. Pressure drop 13 mm.

4. Vacuum attained upto 1 ma.

o. Facking used multinit wire mesh.

6. Condenser water inlet 25=C.

7. Condenser water outlet 35<C.

8. Froduct temp. 30<C.

9. No of theoritical plates 40 at total reflux.
10. Batch cycle - 16 hours.

11. Effective cycle - 12 hours.

Specifications of chilling plant.

Skid mounted compact chilling unit with air cooled
condenser capacity 2 ton refrigeration capacity at -10e tg 109C
provided with brine solution storing vessel ba:t capacity 200

li

[\

litre connected to a 1 HF centrifugal pump complete with
interconnecting pipe line valves and controls. 1he unit should
have a compact panel control. one set.

Fotary wvacuum pump.

Rotary vacuum pump with displacement capacity of 8u cum
per hour at N.T.F. to give ultimate vacuum of 1 mm Hg. P he-
pump to be coupled with suitable motor starts~ =d provided
v»ith efficient wvapour trap non return valve. by pass velve
vacuum gauge etc. one set,

Rotary vacuum pump same as above but with displacement _ap

of 20 cum per hour one sct.
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Annex 12

Backstopping Officer’s Techmical Comments
based on the work of Mr. C.L. Tikoo

D2/VIE/86/033/11-55

This report contains the activities of the consultant in detail. He has
completed the work assigned except for what was expected of him during
instasiation and commissioning of the pilot plant which unfortunately did not
arrive as scheduled. His major task of training the counterpart staff in
designing a commercial scale distillation unit has been successfully achieved.
It is hoped that the Institute will fabricate this unit when large scale

production is to be undertaken.

Design for power and water distillation systems and the pre-installation
requirements for the pilot plant have been completed. The work to be
undertaken by the supplier and the Institute when iastalling the pilot plant
has been detailed. The Backstopping Officer wishes to stress the timely
action needed with regard to the last two recommendations of the expert namely
the need to have a stable power supply and a sump for neutralization of
sorrosive waste. These two items have to be done on a high priority basis

before tiie installation and commissioning of the pilot plant.






