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1.

INTRODUCTION

The report under review gives a summsry of activities
findings and recommendstions of the pilot plant Engineer
whose duration of mission was 1,5o/m from 20th Feb, 1989

to 4th Apr.l, 1989

The mission was aimed to overcome certsin shortconings
which have sroused during the operstion of the pilot plant
and to expend the operation by triel running of more
products, In addition to these the objectives were
training on meintenance end some local modifications to

meke the plant more versstile,

This multipurpose plant under review was instslled in
1984 and commissioned in November 1986 comprising of the
followings

1.1 Chopper or Mill to chop fresh or dried leave,

whole herb and bark,

1,2 Percoletor or Extrsctor to make solvent or

8queous extract from medicinal plants

1.3 Soxhlet Extractor to produce solvent extracts

with undiluted solvents

1.4 Oistiiletion still with agitstor for stesm
distillstion, solvent rectificetion and vecuum

sxtraction/concentration

1.5 Nutch filter for filtration of extracts by using
fabric filter element,




1.6

1.7

1.8

1,9

1,10

1,11

Condensor to be used in steam distillation, vacuum

concentration, soxhlet extraction, solvent rectification etc,

pecked column to svoid priming during distillation under

vacuum

Receiving vessel to collect recovered solvents

sedimentation tank to remove and dacant ismisible fluids

Florence flask to be used in steam distillation as

separation vessel

vecuum pump with buffer tenk to be used in soxhlet
extraction, transfer of solvent and durinc salvent

recovery,

The entire plant was MOt gperstions) due to verious defects
in operation, National Msnsgement tried to resolve the
problems using their own means, Thsy slso hired

Tanzenia Industrisl Research and Development Organisstion
(TIRDO) to repsir the plant, TIRDO Enginesrs identified
the problems but nothing was done practically, The
Enginser from UNJOO was requested, thereefter, to do the

needful ,




2,1

2,2

2,3

2,4

2,5

OBJECTIVES AND L JGICS

Keeping in view the technical know-how and facilities
availsble locally the sssistance in plant engineering

wes requested, The follawing objectives were to be
achiecved,

Repair the plant so #s to meke it operationsl

Modify certsin plant's components to improve work flow
Operste at least one batch each of the product to appraise
the working of the equipment and removing any shortcoming

thereof,

Training of operators and maintenance staff on operation

and maintenance functions,

Modification of the plant layout




3,1

3.1.1

3.1.2

3.3

ACTIVITIES AND QUTPUTS

under this, the sctivities and outputs «re discussed with

reference to job description so as to @&ppraise the actual
quantum of work done and the factors hindering the smooth
flow of interlinked sctivities, The comments sre given

with esch work,

Study present pilot plant on the basis of recommendations
of terminsl report of the project
= Dr., M, Aleucdin's terminal report covers followings on

plent and equipment

Some equipment like crushing/grinding machinc, vacuum cleaner

should be procured

Steam supply of 20kg/hr at s pressure of two bars should be
ensured.

water supply to the vacuum pump should be directly linked

with the mains, To produce Quinine sulphate from Cinchons
B8ark and other alksloids isulation, some resctors and digestion
vesssls are reqiired, The resctors snd digestion vessels
should be suitsvly lined to make these acid/slksli resistent,

The sizes would ba determined after assessing the hatch size,

The pressure reducing velye has been repeired snd steam supply
of 2 bar tc distiller has been ensured, Additionslly suitable
esfaty valve has been suggested to releass steam whensgver
the pressure incresses from the present limit, The safety

valve would be installed with the proposed changes in steam

' 1ine which would be' in progress socon,' ' ' oo
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It is however recommended for the safety of the equipment that

the plant should not be operated without ssfety valve,

The water to the vacuum pump sppears to be sufficient after
repair of the PRV es the water requirsmenrt to the condensor

reduced considerably,

In sddition to the tlm-mcl report of Or, M. Alauddin, the
Director of Muhimbili Trsditional Medicine Resesrch Unit(T.M.R.U)
8lso sought help from Tanzania Industrisl Resesrch & Development
organization (T7.I.K.D.0) and following recommendations wers

made,

No water should be added in the still when carrying out steam
distillation of essentisl oils,

The weiterdoes not agree with this recommendstion as a general
rule, Moistening .f scme materials before steaming .yields

better results,

The column should Le hollow during extraction of essentisl oils,
This has slresdy been done, Wasys and msane to bypsss the packed
column were also considered so the vepours coming out from the
still sre condensed immedistely, It does not look possible
within the plant configurstion to do this, As the plant 4s

8 multipurpose experimentsl 1imit, the effeciency is not a

criterion,




3.1.6. The pressure vesssl (ie the still) should not be operated
wvithout s pressure gsucgs,
The pressure gauge is elresdy on the still and in working
condition, The gauge has however been tested for proper

working,

3,1.7 A chiller unit should be purchased so s to lower the water
tempereturs of the condensor,
The water temperature st the inlet of the condensor as an
sverage remains st 30, The condensor has besn sdequately
sized to condense vepours, The several trisls on steam
end vacuum distillation indicated that incoming wster
supply at Soch is sufficient enough, It is, therefors,
not necessary to cool wster to condensor inlet (15 - 20%)
as recommended, The inference from TIRDO .ss due to
f-ultj pressurs reducing valve giving steam st full supply
pressure (10 - 15 bars), The valve has been repsired and

s safaty velve is to be installed,

3.,1.8 Defective prossure reducing valve should be replaced,
The pressurs reducing valve has been repaired and now
working properly,

3.1.9 Routine maintensnce should be planned for the unit,

A preventive msintensnce progremme has bssn written snd

proper treining to the mesintensnce staff has been imparted,

3.1.10 All pressure snd tempersture geuges should be tested for

' their 'corrsctress and difectivc gauges should be replsced =




Both tsmpersture gsuges were found defactive, This was cdus
to dry thersal well, A proper thermsl fluic was sdded end
readings were taken and compared with lasboratory thermometers,
The readings uwere identicsl which indicated thst thermometer
sre vorking fine and it was the dry thermal well csusing
wrong resdings, One pressure gsuge yielded because of

overpressures which hea been repaired and recsliberated,

percolation unit, vecuum filter and electroststic precipitation
unit require servicing/repeair,
All three unii:c are servicee/repaired and are now in perfect

running condition,

The operators of pilot plant should be the chemical engineers,

The writer does not agree to this recommendstion of TIRDO,

The present staff is well versed and adequately trained to
operats the plent, The pPharmacist Incharge, not only,

operate but canalso maintsin the pilot plant with the present
msintensnce stsff, He has also trained more personrel on the
opsration side. More trasining would however bs required

while scaling up the unit or in the fisld of new products

in medicinal plant processing,

Recommended spsres, sccessories required to render fully

operational




3.3

3.4

The pilot plent was ordered with sufficient spsres, A
physicsl inventory of all thess has besen taken end &
list has besn prepared, The plant has besen meds
operational sf’sr using thess spsres, A liet for
pasrts, sccessories stc has been prepsred so as to place

an immedists order to the manufacturer,

Recommend modifications and improvement to increass

versatility,

Any major modification to the plant is neither required
nor desirsble, Some modificstions in steam pipework,
valves repositioning, providing of temperature gsuges
etc have been recommended, Chopper, though, reguires
certain modificastions in the end product transfer
system, cleaning during change-over for othar product

and in dust collection,

Effect sny modificstions possible with local facilities,

Steam line to the pilot plant is not of proper materisl
snd inadequately sized, A steam piping 1l2yout has been
prepared giving proper regard to ssfety, instrumentation
snd ensrgy conservation, The quotstions have been cslled
end the job has to be assigned now after UNIDO'S approvsl,
As described earlier the collection method of chopped
materisl will be modified, The cyclone separator was
supplied without filter beg csusing sirborns product

dust




3.6

in the environment, Moreover this saparator wes so positioned
that a duct having sherp bends wss nesded to connect the
fan and the cyclone sspsrator, The cyclone separator was
removed and 8 filter bag is installed which retains the
materis] and allows sir tg sscaspe, To improve the perforsance
further and to sase up cleaning operation, it is recommended
to raise the chopper by two feet and Kkeeping the collection
point unchenged, Work on this would be started after UNIDQ'S

epproval is recsived,

Meke recommendstions for pilot plant operstion for futurs

and list of accessories required,

Complets operating instructions hsve bsen prepared with all
precsutions to be taken and sssocisted safety hszards,
Preventive maintensnce schedule has been prepsred, The list

of accsssories/spares requi.ed is also completed,

Estsblish system of log keeping in pilot plsnt,

Different formets on operation and maintensnce have been

preperec « 10 yss these formats some explanations M ve been

oiven and practically demonstrated,




4,1

4,2

4,3

‘.5

ACHIEVEMENT OF (BJECTIVE~
fFollowing in term of objectives sre schisved

Both product discherge valves of still hsve been repaired
Other lesking velves, faulty prassurs snd temperature gauges,
pressure reducing valve, stesa traps, gauge glasses and
vacuum trensfer system for solvunt hasve been repaired
Leaking Nutsch filter has also heen made operationsl,

Chopper nes been mcsified and now working,

Modification in certein plants components have been
Tecommendes to improve u'ork flos, The modification work

would start as soon 8s the approvsl from UNICU is received,

Following products were made after the repair of the plant
snd no shortcoming was experienced,
(1) Cymbopogon citratus oil
(13; Foeniculum vslgare oil
(14i1) Coriandrum sstivum oil
(iv) Mstricsris chsmomile - oil
(v) Thymus vulgeriss - oil

No other msterisl was available to cerry on the tris]l runs,

The training hss been imparted o the oper>ticnal and
meintenance staff, Operating snd maintensnce instruction

have besn documented to help thum in future work,

The proposed modificstions in the plant would take place

immedistely after receiving the funds from UNIOO




UTILISATION OF PROJECT RESULTS

The project is in the Jast stages of completion, Nuaber
of products have been daveloped st pilot scale, National
Staff has become familiar with the processes involved ,
It is therefore imperative to scale up the entire plant
s0 as to utilize the project results, To scsle up the
plant medicinal/aromatic plents should be cultivated

on larger scale and the technology and experience.
already gsined should be transfered to farmers, Field
distilletion units should be installed at appropriste
pleces for initial processing to save cost of
trensportation, A market strategy should be developed
to merket the products in national end internationasl

markets
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6,101
6.102
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60104

6.1.5

6.1.6

6.1.7

6e2

6e2,1

60242

RECOMMENOATIONS

SHORT TERM
The completion of piping work should be expedited

The foundation/platform fur chopper should be completed
Temperature indicato: shculd be installed on condensor
water outlet

Preventive maintenance programmed should be adhered to,
steff should be diputed for loading/unloading of
materisl and general cleaning of the pilot plant

More personnel should be trained to operate the plent
An orientation to other location at the same
technological level should be made to the personnel

responsible to operate the plant

LONG TERM

The glass/FRP lined reactors/digestion vessel, vacuum
drier and other equipment to isclate slkesloids should
be procured

The possibility of ecaling up the plant should be
explored to use the technology end experienced gained

from the pilot plant operetion,




LIST OF SPARES INSTOCK

ND. Qescription Quantity
1, Steam valve seats 9

2, Rubber sihwet 600mm x 600mam x 3 1

3, Filter cloth 500mm x 1500mm 1

4, Chopper Orive Belts 3

5e Universal coupling with shaft 1

6, Roller Bearing 1
e Power chain 25mm pitch 1.6m
8, Power chain 20me pitch 1e2m
9 PTFE packing Half for Florentine Receiver 6

2560mm x 2500mm x 25mm
(0.0) (I.D)  (thick)

10, XP Plugs with receptacles 2
1. Level Indicator tube 6
12, Florence Flask 3
13, Chopper Dlades 9
14, Level Indicator prismatic gless 3
15, Sight glass 7
16, Rubber bushes with wesher 9 -
17, Stessm gauket
(1) 140mm x 115am x 3mm 1
(14) 110 x 95mm x 3mm 1
(11%) 110mm x 105mm x 3am 1
(iv) 86mm x 72mm x 3mm 2
(v; 9sm x SSmm x 2mm 2
(vs) 55am x 43mm x 3mm 1
. (vid) 90mm x 2mm 4
(viid) 105nm x 2mm 2
(1x) 115am x 2mm 7
(x) 130mm x 2mm 4

(x4) 180mm x 2mm 2




NQ.
18,

19,
20,
21,
22,
23,

24,

Descrjotion
PTFE gaskets

(1) 102am x 82am x 1ma
(11) 85em x 50mm x lam

(114) 76am x 42sa x 1mm
(iv) 75am x 45am x 1mm
(v) 60mm x 45mm x 1mm
(vi) S5am x 28am x Tmm

(vif) 55am x 35am x Tam

(viii) SOmm x 35mm x 1mm
(ix) 4S5em x 20mm x Imm
(x) SSem x 38am x 1om
(xi) 100mm x 85am x Tam

(xiii) 65am x 35am x 1ma

J=Bolts

fan Blades « cutter

8lades packing stripe

Bolts 12am dies x 60mm long

Bolts 10mm dis x JOmm long

Bolts 10mm dis x 70mm long

39
27
27

28

3

39




gpares parts to be ordered

gesrings (set) for chopper

Besrings (set) for vacuum pump

24 volts XP tube light - lamps

24 volts XP tube lights - ballest
Tempersture Indicator - Cepillery type
for still 0 - 120%

Temperature Indicator - cspillary tube
for condensor water inlet

Pressure gsuges for steam 0 - 15 bar
pressure geuges for steam 0 - 6 bar
Bearings (sst) for worm gear set
agigator

Repair kit 100 mm. ball valve

1 set

1 set

3 sets




Qperation Jastruction ]

tosm [ ] latjon

1. Close sll velves
2. Open the hinged cover of the feeding port of the still
3. Fill still with chopped meterial Ram the materjisl to

compact sbout 75 of total volume,

4, Close ths 1id and tight the bolts

Se Open valves 25, 19, 22, 28 and 39

6, Open main steam valve from the boiler

Te Check pressure of stesm not to exceed 2 bars

8, Note temperature rise st still when temperature reaches 85°C

open valve 10 and 11 for condensor water, Regulate water to
s temperature difference of. 5 « 7°C between water inlet and
cutlet st condensor

9e 0il and weter start accumulating in Florence flesk

10, Drain water leyer by opening velve 31 and collect oil




2,
3.
4,
5,

6.

7.
8,
9e
10,

11,

12,

s 19

gperating Instruction 1}

Sexhlet Extraction

Open soxhlet cover, place chopped and weighted herd in 8

cloth bag and then in the apparatus basket close the cover
tightly

Close all valves

Open valves &, 5, 9, 12, 22 and 23

Open water valve 6 for vacuum pump

start the vacuum pump

Open valve 30 end put flexible hose attached to it to sc.vent
tank to feed required amount of solvent into the still

Stop vecuum pump and close valves 4, 5, 6, 9, 12, 22 and 23
open velves 21, 32, and 29

open valves 10 and 11 for water to condensor

Open steam valves 15 and 16

watch the sight glasses, 8and the condensed solvent would flow
through soxhlet and back to still

Continue the operation until the plent materisl in soxhlet is

exhausted,

Now start concentration of the extract

13.

14,

15,

16,

Close valves 21 and 32 end open valve 23 and continue distillation
of solvent which would be collected in tne collectir - vessel

when solvent distillation is over close steam and water

valves

Transfer the extract to sedimentation tank by vacuum and allow

to settle

Collect layers by opening valves 33, 34, 35 and 36 as

requirsd after filtering through Nutsh filter
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7.

1o,

gperating Instruction II1
percolation

Open the cover of percolating filter

Fill the required amount of chopped and weighted herb and
close the cover

Closs all velves

B8y means of vacuum, plasce the solvent in percolating
filter by starting vacuum pump and opening valves 1, 3, 4,
S and 6

Switch off the pump &nd close sll velves

Weit till the extraction time is elapsed

Open velve 7 and collect the mixture of extract and sclvent
Remove the cover and tip the percolating to discharge spent
herb

Transfer the mixture of extract and solvent to distillating
still for vacuum concentration/distillation

Follow the operating instruction IV for vacuum concentration/

distillation,




7.

8.

9

s 21

pgpersting Instruction IV
vacuum cmccntntigygstnlatim

Planse the solvent or mixture of extract and saolvent in
the still

Start cooling water in condensor by opening valve 10 and
1

Open water to vecuum pump valve 6 and start vacuum pump
Close all valves except 4, 5, 6, 9, 12, 22 and 23

Start heating the jacket by opening valves 15 and 16
Note the temperature and pressures on still and collection
vessel

Watch che condensstion and collection of solvent in the
collection vessel

When distillstion is over, stop vacuum pump and steem
heating

Gradually open valve 13 to ventilate the plant




[ 22

PREVENTIVE NAINTCNANCE SCHEDULE

1, Check for any lsakage in the plant
2, gbserve for the sbnormal sound from Agitastor, vacuum pump and chopper
Je Check for hesting, Agitator's bearings, vacuum pump besring and

chopper gesrbox by touching with hand

4, Check glends of vacuum pump for leaksge
Se Cneck working of all pressure and temperature gauges
6, Check working of pressure reducing valve, if steam pressure

exceeds 2,5 bsr, Stop operation

7 Blow ssfety velve manually

UEEELY

16 Perform daily checks

2, Check couplings of agitator, chopper and vacuum pump for wear
e Check belt tension of chopper

MONTHLY

1. perform deily and weekly checks

2, Gresse bearing housing of vacuum pump

3. Grease agitator housing

6 MONTHLY

1. perform daily, uaskly and monthly check

2, Change oil in wurm gesr set of egitator

3. Chesnge oil in chopper gesrbox

YEARLY

1, Perform dasily, weekly, monthly and half yesrly checks
2, Open electric motors end replece greass in bearings

3. Paint entire plant snd supporting structure,
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