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ABSTRACT
A. Purpose of the project

The purpose of the project is to up-grade the akllle of operating 
and maintenance personnel at the TSP Fertiliser Complex Ltd., 
Chittagong.

To achieve this purpose, the training adviser has made a training 
programme, which is shown on a separate sheet in a concieed form, 
see synopsis of training programme, section D.
As achievement by training «od adrioe is difficul t to measure, the 
following aims have been introduced as a kind of training meter.
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a. Confidence in own expertise
b. Higher production rates of TSP Complex
o. 100 Plant capacities and more
d. Continuous running of plants and sections
e. Product quality aocording to international standards
f. Xoononic running plants
g. Price of products competitive against prioe of imported 

products
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S. Achievement
1 . Braining programme

The activities relating to the training programme have heen 
worked out in this report in detail after having collected and 
studied the findings at TSP Complex.

These findings were required to find out training methods and 
advice to achieve the sins mentioned before in section A.

Boring the stay of tha training adviser at TSP Complex the 
employees have been trained in so called basic engineering , 
how to operate and maintain tha plants and sections by means 
of training courses and by issueing training manuals.

Thoss, who know more about operation and maintenance were also 
trained in other activities, see synopsis of training programme, 
section B.

2. High-lights of achievement
a. Coniidance in own expertise
b. Selection by an Iraq committee of 22 trained employees of 

TSP Complex, who applied for a job in Iraq*
c. H^Qtenanoe of sulfuric acid plant no* II was caused by poor 

operation as detected by a trouble shooting team*
d* Training of employees of a private company and supervising 

its start-up by TSP Complex team resulted in a production of 
110 percent of the nameplate capacity of this private compa
ny.

e* The increasing of capacities of plants or sections warn shown 
in one day, on Tuesday 21 September 1982, in MT, metrie tons,
of green TSP of the following reaction sections, i*e. t
T5P-I t 188*67 MT (nameplate capacity • 100 KTPB)
TSP-I1 : 669*76 MT (nameplate capacity ■ 430 MTPB)
Total 858*43 MT of green TSP
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f. The increase of the monthly production was shown in the month 
of September 1982» whioh was never shown before »

TSP-I : 2165»06 IT green TSP 
TSP-II: 9705.45 №  green TSP
Total * 11870.51 XT green TSP

3. Duration of achievement
The achievement as high-lighted above» was achieved during the 
contract period of the training adviser 1

from 15 October 1980 through 14 October 1982

C. Conclusions and recommendations

It may be concluded fron the achievement , mentioned above, that 
still a lot o? sums may be achieved by the training methods and
advice of the training adviser, for which the following sue
recommended.
a. 3rtension of services

Srtansioa of the services of the training adviser, for one year, 
with possibility of aoctention»

b. Completion of training programme

Completion of the establishment and implementation of the 
training programme to be able to aohieve the aims as mentioned 
in section A of the abstraot.

0. Fellowships for abroad
Formulation of specialized training programmes for abroad, the 
guidanoe of the fellows going abroad and supervising them 
after their return.

CP CD
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d. Bay-to-day Matters

advising in matters relating to day-to-day operation and 
management of TSP Complex.

e. FIHP. fertiliser industries rehabilitation programme

Advising in matters relating to the implementation of the 
granulation plant, major overhauling of TSP Complex and other 
activities regarding improvements.

f. Budget for abroad training

Budget allocations to carry out the specialised training 
programmes abroad.

g. Budget for training equipment

Inclusion of sufficient funds for Che producument of equipment to
be used during in-sorvioe training for teaching and demonst
ration purposes.
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3. Synopsis of Training Pro «ranni» for operating and maintenance 
garsonne! of TSP Partilissr Complex Ltd.. Chittagong,

Senior ! Officers 
Officers i

Junior
Officers

Operators Activity Aim

}
1

Basic
engineering

Confidence 
in own 
Expertise

!

Trouble
shooting

|
Higher
production

Start-up
engineering

i
|
:

i

i
.

i.
- ____ .

»

Planning

100£ Plant
capacities 
and more

!
iContinuous

running
plants

I

! 1

! i ' »
_____ !_____ l______

1
•

I
i

Research

and
Development

Product t
quality*
Economic
running pla-

nts

L 1 i Engineering Competiti
ve produot8

| | Completed, aims achieved*
i—  I completed for one or more engineers, aims parti/ achieved. 
I------ 1 under training, aims not achieved.

t— ----i future planning.
Note $ Banka of the officers and operators are shown in inner ZI
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UNI DO
ШПР
BCIC
¡pSP Complex 
SID?A

United Uations Industrial Development Organisation 
United Natione Development Programme
Bangladesh Chemical Industries Corporation 
T3P Fertiliser Complex Ltd* Chittagong 
Senior Industrial Development Field Adviser

BUST
T7A
IFDC

FIBP 
Bx - PIC 
31 - I
31 - II 
PI - 1 
PA - П
TSP- I 
TSP- II 
HOP TSP 
OSP
ssr
DDT 
В PL
SPL # x 0. 
WPA
HSD oil 

ADP loan

Bangladesh University of Engineering and Technology 
Tennessee Talley Authority, Susole Shoals, Alabama, USA 
Intern Aonal Fertiliser Division Centre, Kusde Shoals, 
Alabama, USA*
Fertiliser Industries Behabilitation Programme(Project) 
Sx - Plant In Charges 
SuLfurlo Acid plant no* I
Sulfurio Acid plant no. II 
Phosphoric Acid Plant no. I 
Phosphoric Acid plant no. II
Triple Superphosphate plant no* I 
Triple Superphosphate plant no* XZ 
Bun - Of - Pile Triple Superphosphate 
Ordinalry Superphosphate 
Enriched Superphosphate 
Diohloro - Diphenyl - Trichloroethane 
Bone - Phosphate of Lime 

4576 - P205 i
Wet prooess Phosphorio Aoid
High Speed Diesel oil for heating-up fumaoe of SA - I 
and for shovel loaders
Annual Development Programme loan allocated by the 
Government out of foreign oredit



KG 
KT 
MTPD 
1 Kaund
1.075 Seer 
1 GAL.

Kilogram 
Metric IDs 
Metric Ton Per Bay 
40 Seers ■ 37.21 Kg.
1 Kg.
1 Imperial Gallon • 4*536 Liters

Tk
1 Lao Tk 
1 Crore

Taka, the currency unit of Bangladesh 
100,000 Takas 
100 Lao

Sxohange rate fixed by UNDP Dhaka.

October, November 1980 s 1 ns i ■ Tk. 15.60
Per 1 December 1380 e• 1 ns i m Tk. 1 6 . 0 0

Per 1 January 1?8i J 1 US i m Be. 16.45
Per 1 May 1981 : 1 US i m Tk. 17.30
Per 1 June 1981 » 1 US i m Sc. 17.55
Per 1 July 1981 •• 1 us i m Sc. 17.75
Per 1 August 1981 ; 1 US i m Tk. 18.50
Per 1 November 1931 •• 1 US i m Sc. 19.20
Per 1 January 1982 m« 1 US i m Tk. 20.40
Per 1 April 1982 •• 1 US i m Tk. 21.15
Per 1 July 1982 i 1 US i m Tk. 21.86
Per 1 October 1982 t 1 US i m Sc. 22.56
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I. INTRODUCTION 
A. Project background

1.01 UNIDO's assistanos was requested by BCIC (Bangladesh Chemical 
Industries Corporation), a state owned corporation, through
their Government of the Peoples Hepublio of Bangladesh in the t
form of training to up-grade the shills of operating and mai&-
tenanoe personnel in one of their enterprises, the TSP Fertilizer
Complex Ltd*, Chittagong, see Annex I.

1.02 The training adviser was requested to work closely with UNIDO's 
curriculum development adviser as wall as with the Japanese 
team of the firm UBXCO International Corp./KLsoan Ghent oal Co., 
sub-oontraoted by UNIDO, to carry out the task for improved 
utilisation o£ the phosphate fertiliser plant.

1.03 This request is a part of the Operation and Management for 
Fertiliser Plant projeot under code number 33D/78/002, to be
implemented at ¡the Urea Fertiliser ?aotoxy in Ghorasal and the 
TSP Fertilizer Complex in Chittagong, for which funds was 
already available at UNIDO headquarters in Vienna, Austria.

1.04 The main target of this projeot is, that the fertilizer plants 
produce at least their nameplate capacity, which is, restricted 
to the TSP Complex, 152*000 XT per year, see Annex I, for which 
reason the Japanese UNI CO team was sub-contracted by UNIDO 
from October, 1979 to and induded November, 1981.

1.05 To produce, at least the nameplate capacity is essential for 
Bangladesh, as this oountzy needs at the moment approx. 300,000 
XT, metric ton, of TSP per year, which means that, what oan 
not bo pxoduoed by TSP Complex have to be imported.

- 12 -
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1.06

1.07

It baa t>««a forecasted that the demand for TSP fertiliser in 
Bangladesh will inorease to 500,000 MT by the year 1990

3. Job description

Die objectives, as mentioned ia the job description, and speci
fically requested to be conducted in the training programme, are
as follows t
a. Bsview the operating manuals provided for sulphuric aoid, 

phoaPborio aoid and TSP production plants.

b. Assess the skills of the plant supervisors and operating 
personnel.

o. Co-ordinate the work of the curriculum development adviser 
and implement the programme of training developed by him.

d. Asses the maintenance organisation of the plants and the 
skills of maintenance supervision as wall as operators.

e. Seleot candidates to participate in the training programme
as well as candidates for training fellowships to be conducted 
in foreign countries under this programme*

f. Assist on safety programmes to be established at the plants.

g. Assist in improving good housekeeping within the plants.

h. Advise on improvements to be made on environmental aspects 
of the operation of the plants.
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C. Finding»

1.08 Investigation baa bean made to find out how much haa already 
bean dona by the Japanese teem, how the planta wera running 
and what waa going on at the TSP Fertiliser Soapier Ltd., 
Chittagong»

1.09 This inveetigation waa required to avoid duplicating of work 
with relation to the objectives aa mentioned in section 3, 
and of which the results would be used aa basis of the train
ing programme.

1.10  Die results of the findings, whioh will be discussed more in 
details in the following ohapter, are as follows I

a. Ho curriculum development adviser haa ever been nominated 
at TSP Fertiliser Complex Ltd. Chittagong . The curricula 
made by the curriculum development adviser of the Urea 
Fertiliser Factory at Ghoraaal are available and may be 
used as guidelines.

b. The operating manuals provided for sulphurio acid, phosph
oric said and TSP production plants have been reviewed 
already by the Japanese team.

o. Maintenance programme and work were under the supervision 
of a member of the Japanese team. It was observed by the 
training adviser, that most of the maintenance work was 
repairing.

d. Safety programmes are known at plant site, but safety 
equipment such as hard hats etc. are not enough available 
for all plant operators, mechanics eto»
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e. Good housekeeping rules are also known and the rules are descri
bed on pocket-si ae yellow oarde and are distributed all over the 
plaoe at plant site. But these rules are difficult to aaintain 
due to : too such leakages and spillages of materials and too 
much shut-downs of the plants and sections*

f • Improvement on environment aspeots especially the dust pollution 
is difficult to make due to the wrong design of the dust system bj 
the manufacturing of powder TSP.

g . Courses for apprenticee were going on, but most of them could not 
be absorbed by TSP Fertiliser Complex, after they passed their 
examination»

h* Courses in prooess oaloul&tion wez» conducted by the Japanese 
tea*-leader for officers and senior offioers*

i* Sot much funds were available for the project of the training 
adviser.

j. Squipment for training purposes were already ordered, see Annex 
III, and sent to TSP Complex,but most of them could not be use*' 
due to leak of materials, instruction sanuals eto*

k* 1  building, to be used as training center is available at plant 
site, see Annex 17*
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3* Activities
B u t i  on bis findings, tbs training adviser aade bis programme. His 
activities during bis stay at T3P Fertiliser Complex Ltd., Chittagong, 
were reported in bi-monthly reports to UHIDO with copies to his 
counter-part, the Resident Eepresentative oX UMDP, Saooa, and to the 
UBlDO/sijjpi., Senior Industrial ?ield Adviser at UH3P, Dsoca, and are 
summarised as follows t

a. foe preparation of a budftet for simulators and equipment for 
training purposes, of which the smaary is shown in inner V

b. She preparation of a book-list of whioh funds have been allocated*
She books which have already been reoeived 19 to September 1962 
are shown in Annex VI

o. She study of the prooesses and equipment specifications of the 
plants*

1 * Discussions with the employees about the prooesses and equipment 
specifications.

e. Correspondence to several companies as listed in section F, for 
more detail information.

f. Preparation of training , manuals , see Annex VII, and seleoW 
ing candidates to participate in the training programme.

g. Organising training oourses for ISP Complex employees, students 
and employees from other companies.

h. graining of ax PICs, ex Plant In Charges.
i* Organising and instruction in the form of guidelines for fellow

ships.
j. Advicing and supporting trouble shooting teams and start-1 9  teams.
k. Advising in minimising production oost of fSP in oonnection of

raw materials and in the import of WPA, Vet-prooess Phosphoric Acid.
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X. Prooeas calculation, designing and advising in laboratory testing 
regarding the manufacture of OSP, Ordinary 019er Phosphate, and 
SSP, Airiohad Super Phoaphate froa spent sulfuric a d d  of the BDT 
plant*

*, Consultance in granulation plant( T U P  (Fertiliser Industries 
Sebabilitation Programs), hot gas filter, sulfur filter, etc.

Xseoution body

Project owner

8. Belated parties
u h i b o/bcic
United Sations Industrial Devalop- 
aent Organisation,Bangladesh Chenioal 
Industries Corporation* 
unp/coB
United nations Developaent Programs/ 
Oorernaent of Bangladesh*

Pi old work coordination UBIDO SlVi/UBV
UBIDO Senior Industrial Development 
Pield Adviser and HBOP.

Counterpart Oeneral Manager of the TSP Fertiliser 
Coaplez Ltd*, Chittagong.
Training Hanager of the Training
Center of the TSP Fertiliser CoaplexltA. 
Chittagong*
Oeneral Manager of the Training and 
Becruitnent Section of BCIO, Dacoa*

t

1
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P* Bon - related Darti—

For soae detail information, the following ooapaniea have been 
contacted during the training period of the training adviser :

a* TV A, Tennessee Talley Anthoritieev Koscle Shoal et ALabaaa, USA*
h* Solidea Zeni AB, Hal singborg, Sweden* 
o* Supra 13, Landekrona, Sweden 
d* Aveste Jerverks A3, Aveste, Sweden

*• Borregaard Industriea Ltd., Sarpsborg, Borwaj
f* Zsnira OT, Helsinki, fini and*
g* faoparson Tezkatehdas OT, Tempera, Finland*
h* lion Processing Ino., Tarentua, Pnaa., USA* 
i* Xuakagaard i/s, Copenhagen, Denaark* 
j* Karoo Chemie, Safi, Horooco

k* Office Cherifien dea Phoaphatea, Parla, Fxanoe
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ii ¿insures

The finding! in connection with th« objectives mentioned in the job 
description are diacuased herewith more in detaila aa fallows :

i. Maintenance of the planta
It ia a fact that the Japaneae team did make all efforta to guide the 
maintenance personnel for an efficient running of their maintenance 
department! by iaeueing guidelines! describing how in Japan the 
maintenance department ia working eto..

It ia obaervedt'that the main job of the maintenance department ia 
repairing or replacement of e<joipm*tt'̂» 4ua to wrong design( wrong 
material of construction etc* t for instance t

1. gibbon mixer below the OTA oone mixer.
2. Hribberiined slurry pumps instead of 20 Cr - 25 Hi stainless steel 

slurry pumps.
3. Sulfuric sold distribution trays made of 316 stainless steel inst

ead of Xeehanite*
4. Agitators made of ferralium instead of lining with polypropylenet 

eto ••

Patching the leakages of the duotsv towers and heat exohangexs of 
SA-II, the sulfurio sold plant no. H ,  is a oontinously returning job 
to prevent further damage end to prevent environmental pollution.

Keeping always some maintenanoe people standby for troublesome e<{alp- 
mant like the pan oonveyor! ribbon mixer! eto. to minimise shut-downsf
reduces the efficiency of the maintenanoe department.
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To reinforce the maintenance department the foil owing actions haws
boon taken s

a* Sanding a trouble shooting teas to investigate the operation of 
3A-II froa 1974 up till now. The results of this investigation 
showed» that aost of the aaintenanoe work was due to poor
operation. Checking through a written exsaiaation 0f the opera
tors showed also a poor restilt»

b. Pull support of the aanagemeat of TSP Coaplez on own expertise» 
proved to work excellent, in example to mention herewith is the 
replaoeaent of aost of ourxoded tubes of the heat exchanger of 
34-1 , the sulfurio sold plant no. I, by aild steel tubes and 
using only soae hand tools.

The heat exohanger is working now without trouble, and sane 
oould be withdrawn froa the list of eqoipaent to be purchased 
froa foreign countries.

o. Sending the aost experienoed engineers to foreign countries, for 
example, to 1P9C, the international fertiliser developaent oa№> 
ter, Habeas, USA, for the training course on aaintenanoe and 
production aanageaent, with the instruction to oolleet as much 
as possible data regarding the OTA cone mixer.
This training course oould be attended under the sponsorship 
of UHIBO and the result was that the OTA cone mixer was redesi
gned, saving TSP Complex a lot of money.

d. Proa the m e  training course, a training manual has been prepay 
red and distributed during the lecture in maintenance, at the 
training center of TSP Complex.
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2. Safety programmes.

The aanagweat of TSP Complex is fully aware of the importance of 
safety for thair employees, and Mill do all their utmost to prevent 
accidents and support all afforta to oraata a safa working condition.

In oaaa of an aoaident, tha management of TSP Coaplaz haa already 
aatahliahad a medical cantar fully equipped with firat aid auppliaa 
and a staff of qualified physicians, aaaiatanoaa and a number of 
paraonnal wall trained in giving firat aidt to save lives.

Tallow, pocket-si so oharta aantioning tha rules for "Supervisor' a 
daily safety ravi aw" have bean distributed at TSP Coapl ax, and 
safety boards aantioning safety rules have bean located on survey 
able spots at plant site, as a continuous warning to tha aoployaas 
to be aware about safety.

Mora safety equipaant such as rubber gloves, gogles, hard bata, ato. 
are now in tha order atage to neat all necessary requirements.

Moreover a manual, oalled safety guide, has been distributed, ment
ioning the danger of the materials used at TSP Complex, bow to 
proteot yourself against them, what to do in case of aooideats, etc. 
and rules for fire protection.

Also a manual, oalled electrical hasard in fertiliser factory, has
been distributed as well, because aleotrioity requires different 
safety preoautions than, for instance, sulfurio acid.
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C* Good housekeeping within the plant»

On the same yellow, pocket sis* chart for safety praoautiona ara also 
mention ad the instructions how to maintain good housekeeping within 
the plants*

These instructions are as follows s

a* leap the aisles dear of material and equipment*

b* Do not let materials hlook aooess to the electric panels, fire 
equipment or work areas*

o* Keep the floor surfaoes dean, in good repair and free of slip^ 
lag hasards*

d* Keep the work platfozms d e a n  and repaired* 
e* Clean the rest zooms and fountains regularly* 
f* Keep all tranoh and pit oovers in place*

These instructions are essential as these are the basis to create a 
safe, working condition*

But, if there is a continuous leakage of materials from equipment 
like towers, elevators, screens, insufficient dust collecting system 
in whioh some duots of more than 10 meters length are installed 
horisontally, is it a very tough job to maintain these instructions*

Also due to continuous, repairing work, a lot of steel pieces, spares, 
welding maohines are spread all over the plant site to minimise shut
downs as shut-downs are very harmful, especially for sulfuric a d d  
plants, beoause moisture from the very humid air will be absorbed by 
the sulfuric aoid and the more the sulfurio a d d  is diluted, the more 
corrosive the diluted sulfurio aoid is *
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lotions to be taken to make the employees easier to maintain good 
housekeeping are t

1» The installation of a granulation plant, at the end of 1982, 
through whioh the dust problma will be minimised considerably.

2. The implementation of ¿TUP, the fertiliser industries rehabili
tation programme, at the end of 1983, through whioh leakages 
of acids will be sero.
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D. Savironaental aspects

The environmental aspects at TSP Complex may be related to good house
keeping in connection with the prevention of leakages and spillages of 
acids and dust*

As mentioned before the installation of a granulation plant will 
minimised the dust problem and consequently the pollution of the ambi
ent air considerably*

Most of the dust from the TSP in powder form is granulated together 
and the remaining dust is sorubbed with water in a dust scrubbing 
system*

Also an advantage of the installation of the granulation plant is, that 
the fumes which pollute the air ia the form of 37, hydrofluoric aoid, 
and 3i?4t silicon tetra fluoride, evolved during curing of green TSP, 
will be minimised, as the gresn TSP will directly or after maximum 3 
days be granulated and the Si74 and HP evolved during this granulation 
prooess will be scrubbed with water in the fume sorUbbing system*

The implementation of FZ2P ia which, among others, the absorption and 
drying towers will be oompletely renewed, the a d d  leakages, which 
pollute the surfaoe water, will become zero* ilso the installation of 
d«mistars iaoluded in the FI5P will reduce the airpolution of sulfurio 
a d d  droplets considerably*

Most of the airpollutions from phosphate fertiliser plant* are conver
ted into surfaoe water pollutions, which are saayly to tackle by intr
oducing lime eto* and the environmental pollutions by TSP Complex will 
be negligible after the installation of the granulation plant and the 
implementation of PZHP*

A manual regarding environment pollutions, has been made on steneils 
and distributed to the attendanoees during the leoture of this subject.
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III TEAMING ACTI7I3XK 
A* Training manuals

3*01 The first training manuals, see Ann ax 71. A, which are the basis 
of the training programme, have been written by the training 
adviser himself*

3.02 These training manuals are written in the QS(S) way, the keep 
it simple way, to make it understandable for everybody by expla
ining why something has to be done in a certain way* Also the 
content has bean kept as less as possible, lowing that most of 
the people in the world have a phobia aga : v reading (and 
writing)»

1.0 3 The subjects of the training manuals are mainly related to acti
vities of TSP Complex , so that what they have learned may be 
easily recognised during implant training* Por this reason the 
training manuals may be used for students, apprentices, local 
personnel, and others*

3.04 Qieso type of training manuals have been discussed with several 
offioers, who have been trained before, to motivate them and to 
make them interesting in teaching «All are aware of the import»* 
noe of training, but teaching gives the difficulties, that they 
are afraid to make mistakes and not being able to answer all the 
guestions from thair audience*

3*05 The offioers, who have no problai in teaching, see Annex VI-B 
beoame enthusiastic and cooperated in the make of more training 
manuals and even in the submission of a training manual written 
by themselves* This cooperation is essential as the method of 
training of the training adviser is the training of the minds*

3*06 Some of the training manuals have been added with an annex or 
like the tiaining manual for phosphate rook completely revised* 
Information collected during the training courses, included the 
results of the examinations are the reasons for the additions or 
revisions of the training manuals*
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3* Training courses
Host of ths training oourses are conducted by teaching personnel, 
who are reoruted from the personnel of TSP Complex, who have the 
capability in teaching, reading and writing» She planning, arran
ging of ourrioula, training programmes and schedules, correcting 
reports etc* are done by the training management, which oonsist of 
the training manager, teaching personnel and the training adviser, 
in dose cooperation with the management of the TSP Complex*

The training oourses have been held at TSP Complex for the 
following categories t

1» Offioers and Senior Offioers
Lectures have been given by the leader of the Japanese team to 
the offioers and senior offioers regarding cal eolations*
The subjects wsre :
a* Mixing of two different oonoentrations of add* 

b. Quantities of water in concentrated aoids* 
o* Heat exchangers» 

d. Pressure drops in ducts and pipes»

2» Junior Offioers and Mid-level Offioers
Intensive training during four months have been given to 105 
junior*and mid-level offioers by the teaching personnel in 
dose oo-operation with the training adviser to 19-skill their 
knowledge» ifter the training course they had to undergo an 
examination and whan they received an insufficient mark for 
their examination, they had to undergo the same examination 
until they got good marks*
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It may be mentioned herewith., that this training course was a great 
success. When 15 officers of this oatogory applied for a job in 
Iraq, and were examined by an Iraqi oonmittee, they passed and got 
a job, varying from 400 to 500 US-doll are per month included free 
transportation and free food and lodging.

3. Operators
A training programme hare bean made to oj»-shill the operators 
during 3 months by the teaching personnel, but has been postponed 
to the period of long shut-down, in whioh a granulation plant will 
be installed.

Seven operators joined the 15 junior - and mid-level offioers to 
Iraq, so all hands are now required to keep the plants in full 
production.

4. Be - PIC, Plant In Charges
The plant in charges wsre withdrawn from their duties with immedi
ate effeet from 16 August 1982 for re-orientation and intensive 
technical and management training.

A training programme, see annex Till, a schedule and a curriculum 
have been maa^ and issued to the ex - PICs.

They have to prepare a manual themselves in aocordanoe with the 
instructed subjeot and, before they give a lecture, same has to be 
thoroughly discussed with and corrected by the training management.

The lecture given by the ex-PIC are attended by experts of TSP 
Complex for raising questions, together which the other attendan- 
oees, regarding his subjeot.
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Far the way of answering the questions and preparing the manual 
the ex-PIC will get hie ranks. Unsuffioient marka may lead to hia 
dismissal.

5* Traineea from other oomyani

Trainees from other ooapanies receive an intensive training at 
TSP Complex Ъу the training management and special attention ia 
given in connection with wasting time* aa these oonraee are mostly 
on short term basis, one month or less, heoause the oompanies have 
to pay fox their training.

Heporta have to he made by these trainees and have to be oheoked 
by the training management and the results directly transferred 
to the director of that company»

in example is, the training of supervisors and operators of the 
private company ilonir Chemicals Ltd., Joydeppur, Bhaka, in the 
manufacture of eulfurio add.

It should be mentioned herewith, that when the brand nsw plant 
of Honir Chemicals Ltd. had to be star ted-19, about one month, end 
of August and beginning of September 1982, was only required to
run the plant at 110 peroent of its nameplate capacity under 
supervision of 4 start-up engineers of TSP Complex, see Annex 
Z-B.

6. Apprsntioes

Forty three out of fifty three apprentices remained after one year
of training. They ware given theoretical lectures during the first 
half year aooording to their eduoation grade, sea annex IX, and 
the second half year they were put in shifts*
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After the training oourse, by the personnel of TSP Complex they 
had to undergo a written examination and thoae, who did not pass, 
had also to undergo a verbal examination* All received a training 
oertifioate of ISP Complex*

i
It should be mentioned herewith, that it was a pi tar that only a 
few of the apprentices could be absorbed at TSP Complex due to a 
personnel stop*

Flans will be preparedi that if the apprentices could not be 
absorbed at TSP Complex, they are good enough to get a job in the 
Middle Mast or somewhere else* Dismissed with the General Manager
of TSP Complex a target of 100 of these trained engineers for the 
Middle Mast may be realised, in the coming 2 to 3 years*

7* Students
Students from the BUST, the Bangladesh University of Mngineering 
and Technology in Dhaka, and the Dhaka Polytechnic Institute are 
regularly trained at TSP Complex for industrial training*

They reoeive in the morning an explanation and instructions from 
a teacher regarding a subject, which they have to oarzy out in a 
plant or section in the afternoon*

After the oourse these trainees have to submit a report, for 
which they get their marks* These marks are seat to their profe
ssors and the trainees reoeive a training oertifioate*

These students are always weloome as they are the ones who main
tain a good relation between TSP Complex, the University and the 
Institute*
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3. Orientation ooursea

Orientation ooursea are given to offioers, who are transferred 
iron an other enterprise of 3CIC to TSP Complex»

They are put in the general shift during a week in a plant or 
seotion in whioh the/ h*ve to oarxy out» in the form of a report, 
the instructions given by the training management*

After having visited the plants and sections and their reports 
have 'been oorreotedt the/ get a fixed aasignenent or they are 
put in the night shifts of those plant or seotion where their 
task has been carried out unsatisfactorily»

9* Training oourses outside TSP Complex
Personal who are selected to attend ?. special course outside the 
TSP Complex are the best specialist in that subject? as the/ 
have to submit after the course a manual to be used as training 
material for others»

Before the participants are going to attend a course at BUST in 
Phalca, or T7A in USA, or a TSP plant in Holland, they receive 
inetruetione and guidelines from the training management of TSP
Complexi on specific problems, prevailing at TSP Complexi whioh 
they have to diseuse during the training oourse and to eolloet 
as much as possible information regarding these problème*
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C* Pe^owahijge^

1  important factor of training is tk« training abroad, where
tba fallowa are trained in new techniques, advanced technology, ate* 
and to apply what they learned to TSP Coaplex*

Aa nentioned above in B — 9* the fallowa are well selected and 
trained before they are going abroad*

Soring the atay of the training adviaor at TSP Conplax, two angia* 
eers, aae annas Z - C have already bean trained at X79C, internati
onal fertiliser Development Centre, ia Kuode Shoal a, Alabaaa, USA, 
froa the UHISO projeot fond*

After the return of the two engineera, aodifioatioa of the T7A cone 
mixture haa been executed, earing TSP Complex a lot of aoney for 
which reason the training was a great suooeas*

Alao 4 engineera of TSP Cobles, to undergo a training in Holland 
in granulation techniques, have been trained and instructed by the 
training adviser* The training is finanoed by the Dutch bilateral 
aid programme and is scheduled to start at the end of the year 1962*

In the near future studytoura nay be arranged, if budget allows it, 
by the training adviser with special instruotiono to collect as 
nuoh as possible data» knota»how, eto*» for the benefit ef TSP 
Complex*
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IT SPECIAL TRaXBDTC А С Д Т 1Т 1 В

Tbs employees, who have been trained, upakilled, etc., and having а 
lot of expexianeo, have been given special programme and training, 
whioh they have to execute aa a teem*

The tsaemembers have been aolootod fro* various dopartaonta of TSP 
Complex, such aa laboratory, production, operation etc. Prom the 
results of eueb a team it aaу be assessed, if the selection of the 
teaamembers ia a success*

The teams, which hare beam already formed or will bo formed in the 
future, are discussed below in details,

A. Trouble shooting teams

As the SJ^IX, sulfuric aoid plant no* II, was occupying to much maim» 
tesance personnel, who were doing mainly repair work, the cause could 
be situated somewhere else, for which reason a team was formed to 
investigate the operation of this plant*

A team of 4 offieiers, see annex X-A has been formed to investigate 
the operation of SA-U from its first oil firing on 15 July 1974 up 
till now*

The guidelines whioh have been followed, were f 
a* Study the available log-sheets and log-books* 
b* Collsot information from the operators*

e. Compare all information with the data supplied by Hitaohi Zosen, 
the supplier of the plant.

d* Analyse the results of the differences and make comments on them.

e* Comments should be based on informations from books, manuals, and 
other sources, which should be mentioned in the report as referen- 
sea*

f. leeommendatione of tho team*

g* Nak# a oonoisod, unit-wise report and put details in annexes*

/



- 33

After the results vers known from the report of the teas, the op era to.
rs underwent an examination as a last stage of the investigation on 
plant operation. It should he mentioned herewith, that the team did
a marvellous job, beoause their investigation was more trouble shoot
ing, so that the operating instruction oould be corrected, where 
n*c«B6axy, within a short time*

In the future more teams will be formed*

B, 3tart»uo teams
A start-up team of 4 members, of TSP Complex, see annex X-B, have 
been formed to supervise the start-1 9  of the 10 metrio tons per day 
sulfurio aoid plant of the private oompany Honir Chemicals Ltd* at 
Joydebpur, Dhaka*

The supervisors and operators of this branfr-new plant, supplied by 
Krebs India, have been intensively trained at TSP Complex when the 
start-19  team arrived in the middle of August 1962*

It should be mentioned herewith, that the start-19  team did an excell
ent job, to start-19  the plant within ¿3 days and to let the plant 
run at 110 peroent of its nameplate capacity, for which the client 
was very satisfied Kith this result*

As no more sulfurio aoid plants in the country are available in the 
near future to start-19, the suooess of this start-up team remains 
as a high-light in own expertise at TSP Complex and may also be 
reoommended for starting-^ sulfurio aoid plants in foreign countries*
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C. Plaxmina teaas

it the moment there exist already a ooeeeittee, which is taking 
care of nBP| the fertiliser industries rehabilitation programme 
and ooold he homed as a planning team or planning commission as 
there nain task is to realise the FIBS’»

The FIHP consist nminly of two parte, one part the execution of 
a granulation plant at the end of the year 1982 and the second 
part, the major overhauling of TSP Conplex at the end of the 
year 1983*

To increase the knowhow of the planning teams, the following 
have been done :

1, granulation plant

The issue of the following drafts s 
a* granulation manual. 

ba Frooess calculation*
o* Squipment specification list inoluded flowsheet*
d* guidelines on special details to be observed during the 

training in a TSP plant in Holland*
e* Comments on engineering work supplied by HCg, the Hollandse 

Construetie Groep, the supplier of the granulation plant*

Just before start-up a lecture will be given on granulation of 
powder TSP*

2* Major overhauling of TSP Complex
The major overhauling of TSP Complex oonoems mainly modifica
tions, replacements of equipment of the sulfuric aoid plant no* 
IX, to ensure a smooth operation after the implementation of
same*



For the major overhauling of TSP Couples, an offar have been submi
tted by tha Japanese oontxaotar Hitachi Zoaen.

Thia offar, consisting of a on— axoial and a taohnioal offer, hare 
bean diaenasad and provided with oonnents by the TSP Conplax manage- 
nent in oooparation with tha training adviser and have bean sent 
to BCIC headquarters Bbaba for further action.

It ia tha intension of tha training adviser to form in the near 
future other planning teaas, which have to realise the recommendsti- 
ona from for instanoe the resaaruh and development teams*

B. Other teams
The planning ia the near future is to create also other type of 
teana and to train thaai for the benefit of TSP Conplax and the 
country Bangladesh by utilising their expertise*

The type of teana, which are planned in the near future are t

1* Research and develounent teana
Theae teana have to make investigations by ealetilations, testa on 
laboratory scale, pilot plant testa, etc* and have to send their 
recommendation to the planning teana for the realisation of aane*

The iteos or part of the items, which the research and dcwhlopaent 
teana have to investigate are *

a* 100 Percent plant capacities and more, 
b. Continuous running of the plants
o* Produot quality aooording to international standards*
&• Seononie running plants*



Prioe of products competitive against pries of imported 
produots.

A start has already been made» mainly la the fora of collect- 
ing infornation from other sources» see chapter It section F 
" Boa-related parties".

The information received are discussed more in detail in the 
chapter V i "OTHBL ACTX7XTUS"*

Sieineerlnn teans

These teans sill he trained to he able to design plants» 
siailar to the plants at TSP Complex.

As TSP fertiliser still has to he imported» plans are being 
prepared to install a TSP fertiliser plant in Khulna» to 
abolish the inport of TSP fertiliser*

In ease that a TSP Plant will he built in Khulna or somewhere 
else» an engineering teen of TSP Conplsz will he ready to 
engineer and exsoute that TSP Plant*
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V. OTHER ACTIVITIES

The other activities in the farm ef advices have Ъееп given to :

A. 100 Percent giant capacities and mere

As at 80 te 85 percent ef nameplate capacities the troubles ar- mostly 
due te peer operation, the next step is te increase the capacities te 
100 percent» The problems encounter! are completely different than at 
lower capacity, which are amonf others :

a. Are the capacities ef equipment, units, etc., according te their 
design capacities ?

b. Are the oeoling capacities sufficient ? 

с» Have the storages enough capacity ?

The following step is te increase the capacities beyond 100 percent, 
which is approx» 1 1 0  percent and to investigate which equipment, units, 
etc., limit this increase»

Te investigate these capacities, the plants or sections should run for 
at least 3 days to oellect all data required for the investigation*

Efforts have already been started to increase the capacities as follows 

1 » Monthly production

The production in MT., metric ten, in the month ef September 1982 was : 

TSP I : 2 1 6 5 .O6 MT ¿seen TSP

TSP II s 9705-45 MT green TSP

Total : 11870.51 MT green TSP
This quantity ef production in one month has never been shewn in the 
past»



- 38 -

2. Cap?city of reaction sections

The reaction sections have sham ta have ample capacity, which 
have been demonstrated an Tuesday 2 1 ¡September 1 9 8 2 , in HT, metric 
tens, ef green TSP as fellews :

TSP I » 188.67 MT (nameplate capacity « 1 0 0 MTPD)
TSP II : ¿6 9 . 7 6  MT (nameplate capacity - 430 MUS’D)

Total 358.43 MT green TSP

which has never been shewn in the past*
Nets : MTPD means metric tens per day*

It has been found, that at these higher capacities the curing 
heuse are tee small te store all the green TSP for curing.
For the reoordB the desing capacities are :

TSP I 1 3000 MT
T3? II : 3500 HT

The installation ef a granulation plant will solve these problems 
as green TSP may directly, or maximum 3 days of curing, be intro
duced te the granulation plant*

3 . Capacities of ether plants and sections
100 Peroent and mere ef the nameplate capacities of the ether pla
nts and sections are under investigation and the results sefar are 
the following :

a. The deorease in capacity ef the main air blower ef SA-II 
depends mainly on the increase of pressure drop of the hot gas 
filter, ee a sulfur filter has been ordered to substitute the 
hot gas filter.

b. The irregatien coolers ef 3Ar-lI have to be cleaned, regularly.
c. The slurry-cooler of PJWI has to be redeaignedo
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£• Continuous running of -the plants ant? sections

To ensure continuous running of the plante and sections, decisions 
have already been taken to implement, in the near future , the 
following :

1 . Granulation plant

it 1<X) peroent and higher nameplate capacities the curing house is 
too small, because the green ISP have to be cured for at least 10 
days for TSP-II and 3 te & weeks fer TSP-I.

Vihen the granulation plant will be executed at the end of the year 
1982, the £rsen ISP may directly to maximum 3 days of curing be 
introduced to the granulation plant, for whioh reason the plants or 
sections have not to be 9hut-down due to no place in the curing 
houses.

2. Import of ViPA. wet process phosphoric acid
The impert of WPA has the following advantages *

a. In the past the plants and sections have to be shut-down to not 
in time arrival of elemental sulfur and/er phosphate rock*,

The impert of WPA, te be stered at plant site, shall compensate 
the shertage sf raw material* due te late arrival of the ships*

b. If fer ens er another reason, the eulfurio aoid plants and/er 
phospheric acid plants havt te be shut-down the preduotien may 
t>e continued due to the availability ef the imperted HPA#

Information regarding handling and addresses of sellers of WPA 
have been asked from TV A., Tennessee Talley Authority, Alabama, HSA, 
and the companies Bell den Kami A3, Halsingborg, Sweden and 3upra 
43, Landskrona, Sweden, ef whioh the last twe are manufacturers of 
phosphor!o acid*



Pram their information, we are new in contact with »aroe Chemis,
5afit Morocco ant ite sales effioe Offioe Cherifien dee Phosphat
es, Paris, France, regarding WPA.

The sellers ef WPA have their ewn fleet ef 1 0  spedally built 
vessels te oariy their ewn aeid and the oest and freight Chitta
gong per September 1982 is US Ji 420,—  te US ji 430,—  ea which 
1  peroent should he added regarding insurance oest, based en an 
erder ef 1 0 , 0 0 0  metric tens ef WPA*

3, Major overhauling ef 71HP

The implementation ef the major overhauling ef TSP Cemplez, the 
seoend part ef ?THP, the fertiliser industries rehahilitatien 
pregramine, in which equipment will he completely renewed, such 
as the absorbing tewer, the drying tewer, etc,, ef 3A-II, the 
sulfurio «old plant ne, II, is scheduled at the end ef the year 
1983.

4. Material ef construction

To use the most suitable material of construction te ensure 
continuous running of the plants, inferraatien have been collected 
from the following companies :

a* Avesta Jernverks A B, Avesta, Sweden, the manufacturer ef 
stainless steeL*

b* Berregaarl Industries Ltd, Sarpsberg, Norway, a manufaotur ef 
Sulfuric sold.

e, Samira 0y, Helsinki, Plnl&nd, a manufacture of sulfuric add*

\t Tampereen Vsrkatehdas Oy, Tampere, Finland, a manufacture ef 
filter d«*ths*

e* Alen Precessing Ino,, Tarentum, Penna, U3A, the preoess owner 
of alenislng tube* of heat szohangers in sulfuric add plants*
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C. Produot quality according to international qtanjarde

As 'basis to idiieve product quality according to intern#tianal stan
dards, the plants and. sections have to run continuously*

These continuously, steady running plants and sections are required 
to enable the operator te make small adjustments in the prooess 
conditions t.o keep the ohsmioil analysis as well as soreen anal7 eis 
ef the preduct within narrow ranges in aocerdanoe with internatienal 
standards*

Instruotiens, guidelines, etc., in the fern ef a training manual 
will be made in the near future*

Regarding the physical preperties ef the preduot suoh as size, 
hardness, eto*, will be achieved when the granulation plant is in 
operation*

3 . Soonomio running plants.

To aohieve eoonomio running plants the preduotien o»st should he 
lower than the sales price, but at TSP Complex the production cost 
per metrio ton of powder TSP in the last financial years,
1 9 8 0 - 1 9 8 1 and 1981-1982, are higher than the sales prioes, see 
Annex XI and Annex HI*

As shews in the annexes the oosts of raw materials, i*e* phosphate 
rook and elemental sulfu*» « e  approx, two third of the eperation 
oosts, for whioh reason much efforts have boon taken to reduoe these 
oests*
The steps whioh have been or will be taken to achieve economic 
running plants are as fellewg* :

1* Increase of sales price
The sales prioe per metrio ten ef TSP has been inoreaeed from Tk* 
5000*—  to Tk, 5735,— , effective per 1 July 1982*
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2, Control of orioes of imported raw Material»
Although the purohaae ef raw mat«riala ia net dene by TSP Camples, 
the oast prioes are oheoked by TSP Complex and are compared with 
the information received from TV A.

3* Demurrage
To pay demurrage ef US ^ 7300.—  par day fer a ship due te delay 
in unloading «ill be eliminated in the near future»

In the major overhauling ef the ?IHP, the unloading facilities, 
suoh as cranes, transfer belt oanvayers, scales, ars included te 
renew the eld ones, te ensure that the unloading ef the raw mate»* 
iale from the ships will net be delayed anymore*

ISete t It is also common practice that demurrages are included in 
the freight -costa

4» Other items
Other items te reduce the production oest have been taken under 
consideration as fellows t

a* Maintaining good housekeeping, te minimise leakages, spillages, 
etc.,

b. Controlling and eheokiitg expenses or overtime, medioal, etc*
o* - Checking the right quantity ef imported raw materials*
d. Using natural gaa from the Bangladesh gas fields, instsad of 

imported oil, for which a gas supply line is new under constru
ction.

«. Te make as much as pessibls uso sf national products suoh as 
rubber belts, links ef bueketelsvaters, etc*, for whioh a oiese 
oeoperation between TSP Complex and the suppliers exist at the 
moment*

f* Te make use ef the expertise of other enterprises ef the corpo
ration*



5. Other raw material ssuroes

Haw material from ether eeuroee have been investigated as f el lews: 

a* Spent aulfurio aoii

Spent acid» containing ?0 peroent <12304 frem the HOT factory 
to manufacture OSP, Ordinary Super Phosphate, and ESP, Qiriched 
Super Phosphate, has heen investigated -p.b fellows :

1. The make of process calculations

2. Guî linef? for operation

3 . Gui <*llnee f«r laheratery tests 
4* laheratery tests*

The results frem the laheratery tests were ss encouraging that 
a pilot plant is new under construction*

h* Import of WPA

The impert ef «74, wet process phosphsric acid, may he ordered 
at a time that the prices ef phosphate reck and/or elemental 
sulfur are much higher than the impert ef WPA*

c. Other type of phosphate rocks

Other type ef phesphate recks, which are cheaper than the cen- 
ventional ones, such as Jordan and Morocco phesphate recks, have 
heen analysed and investigated at the laboratory of TSF Complex 
for substitution of the conventional ones*

d, Phosphogypsum

When a phesphegypeum processing plant will he executed at TSP 
Complex, the import of elemental sulfur may he reduced consi
derably as the SO2 produced by the processing ef phesphegypsum 
may he used for the manufacturing ef H2S04, sulfurio acid, in 
the existing sulfurio acid plants*



6. Producing byproduct»

To reduce the operation cost, byproducts may he said as follows :

a« Cleum

In the IOC JTTFT-, metric ton per day, nameplate capacity ьгйfu
rl c acid plant no. I, 10 “TPD ©f oleum is produced*

The attained, capacity however is 87 КТГО of H2S04, included 
8.7 MTPP of elem, for which reason the increase in capacity 
is very important as one metric ten of oleum may he sold for
Tk, 6600*—  , effective per I July 1982, to *he UDT Factory* 

h« Ругgum for cement factory

Gypsum from the hemi-dihydrate phosphoric acid plant no* II is 
sold to the cement factory at a rate of Tic* 250.—  per metric
ton, effective per 1 July 1 9 8 2*(was Tk, 200*—  per FT.)

The requirements of the cement factory in the two last 
financial years were *

1 9 80- 1 9 8 1 t 5 7 9 5 metrio tons of gypsum
1 9 8 1-  1 5 8 2  : 1 1 8 8 4  metric tons of gypsum

There is a tendency that in the near future mere gypsum may 
b 9 sold to the oement factory*

c* CaO from ahosphogypoum

When a phosphogypsum plant will he installed at TSP Cemplex in 
the near future, the CaO, a byproduct from the phosphogypsum 
prooees, may ho sold to the cement faotoxy*
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d. Gy?sum fer agriculture

Gypsum from th« dihydrate phespherio acid plant am, I containing 
approx. 5 percent F205> may be used as a fertiliser for alkaline 
soils and may he sold accordingly to the agriculture corporations

e. gypsum for glaubersalt manufacture

Tests on laboratory scale have already been made to manufacture
glaubersalt, sodium sulfate, from gypsum, but the type ef ecruio- 
ssst to be used for this prooess is in the study phase.

Ca304 • 2H2 0 ♦ Na2C03 Na2304 » 1 0 E2 0 + CaC03
gypsum soda ash glaubersalt chalk

precipitated
f. Sulfur

The purity of the sulfur from the sulfur melter of TSP Complex 
is 99*94 percent S and 0.02 percent organic matter included, 
bitumen.

This sulfur may be sold to the sugarfactories, which require a 
purity of 99»? to 1C0 percent S and practical free from bitumen.

After the installation of the sulfur filter in the near future 
we may have a mere pure sulfur , which is more attractive for the 
sugarfaotorieso



Pricw of products competitive against grip* of imported products

From Green Markets, spot quotations were published, that the FOB 
prioes for Florida phosphate rook per metric tons were :

68 BFL « 31.12 £ P205 is USji 39 te 40 

75 2PI - 34.32 £ P205 is US i  45 to 50

The domestic quotation for 68 BFL Fieri*;. phosphate rock was listed 
as US p 24 to 25 2 - - short ton FOB, which i«* approx, 31*5 percent 
lower titan the export FOB prices per metric ten.

Due to the low domestic prices, the ROF, run -of—pile, TSP in Florida, 
was listed as US $  138 to -J42 per metric ton in hulk.

The sales price of BOP TSP at TSP Complex is Tk. 5735.—  which is, at
an exchange rate of I US $  ■ Tk, 2 1 .8 6 , US 262.35 per metric ton.

However the farmers in Bangladesh are buying the BOP TS?t per 1 July 1982
for a price of Tk, 1^0 per maund, fixed by the Government of Bangladesh 
As 1 Maund ■ 37*21 kg,, the price for HOP TSP is Tk, 2956.19 • US ¡f 
135.23 per metrio ton.

So the Gevernment has to (subsidize an amount of Tk, 5735*- - Tk» 
2956,19 • Tk, 2778.81 plus the difference between operation cost and 
sales price per metric ton of HOP TSP, if the operation cost is higher 
than the sales price of Tk. 5735.—

When HOP TSP will be imported, the price, included ¿¿’eight and ir.su>. 
anec costs and excluded sales and duty tax, wotdd be US $ 1 8 O.—  er 
Tk, 3934,80 per metrio ton, so still the Gevernment has to subsidize 
te induce the farmers to buy SOP TSP,



Tc minimise the subsidy from the Government «ndi te he competi
tive to imported products, the following «tepB have to he done :

Economic running plants
The implementation of the steps as mentioned in economic running 
plants, section T, should he executed first to decrease the 
operation cost below the sales prioe.

Processing of ohosphoayosum

As mentioned before the installation of a plant to process
phosphogypgum is essential to have an economic running TSP 
Complex, to minimize the import of raw materials in this case
elemental sulfur, and to reduce the operation costs by selling 
CaO te the cement factory.

The process is to decompose the CaS04i calcium sulfate, the 

byproduct (gypsum) tvem the phosphoric acid plants as follows t

C&S04 + 2C 700 °C,CaS + 2002 

2Ca304 + CaS 900 °CrA CaO + 4202

The 302 released from the decomposition is processed in the 
existing sulfuric acid plants as follows :
2 S02 + 02 — ►2 S03
2 S03 + 2H20— *2 H2S04

A feasibility study has already been made and has also been 
approved by the World Bank of the United Nations and the execu
tion of the pbesphogypsum processing plant has been included 
in the 5 year plan of TSP Complex.
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Other um^ucte

The ether preducts which may he manufactured at TSP Cemplex is

based en the availability ef ammeni», which will be manufactured 
in the near future in Chittageng.

Feasibility studies have net been made yet and the following 
preduots te be manufactured may be investigated*

a* ¿mmeniatien ef TSP

is a granulatien plant will be installed at the end ef year 
1 9 8 2 , the granulatien ef this plant may be used as an ammeni— 
ateiw granulator. .

b, FAP. meneammeniun nhesrhate

As the manufacture ef EAP in pewder farm recjuiree less recycle 
than KAP in granular ferm, a reacter te make MAP under a little 
everpressure may be added in the granulation plant, as the 
granulation plant has a lew recycle ratie.



_  .m

TSP FERTILIZER COUPLTX ITT»., CHITTAGONG.

1.01 The TSP Fertilizer Complex Ltd., Chittagong, is the only ferti
lizer pl?nt in Bsn^la^esh- which produces phosphate fertiliser 
in the fora of powder TSP, so called 30P TSP, Run-ef Pile 
Triple Superphosphate, in comparison with the other fertilizer 
plants in the country, the 3 Crus fertilizer plants, located
in Gherasal, Fenohuganj and ¿shuganj, which produce Urea ferti
lizer. In the near future two more Urea fertiliser plants will 
he constructed and will he located at Chittagong, seo Index Map 
of Bangladesh.

1.02 Tho TSP Complex produces their TSP hy twe trains, i.e. TSP—I 
and TSP—IX.

Each train censist of the following plants and sections t 
a. Sulfuric acid plant

h. Rock grinding and handling section 
c. Phosphoric acid plant included concentration section
4. Triple superphosphate plant including reaction section, 

and curing and drying section
e. Bulk and bagging plant.

I,#3 TSP - I has been built by the Panamerioan Consulting Company
Ino., Reistertewn, USA and the sub-contractor Technique Chimie 
Etudes et Services, a consulting ohemical engineering firm, Paris, 
Tranoe. The start-up ef TSP -I was dons in 1967 to 1 9 6 9 and the 
commercial production was started in the year 1978, after modi
fications had been taken place.

1.04 TSP-II has been built by Hitaohi Zoeon, a Japanese shipbuilding 
oempaay, and the subcontractor Nissan Chemical Co., a ohemioal 
engineering firm, Tokyo, Japan. TSP-II has been commissioned in 
the month of July, 1974.
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1,05 The nameplate capacities ef the plants in FTP!*, Me trio Ten Per 
Pay, are :

Nameplate Capacity
in KTPD

Train Train
I II

Sulfuric acid plant as H2S04 1 0 0 4 0 0

?bespheric acid plant as P205 32 135
TSP plant 1 0 0 430

1 . 0 6  The tetal daily nameplate capacity ef hath trains see item 
1,05, is * 530 MT per day ef HOP TSP.

1.07 The aey-Mai nameplate capacities ef the trains are :

TSP -I l 32,000 MT per Tear ef HOP TSP

TSP-II * 120,000 MT per Tear " " "

Tetal j 152,000 MT per Tear ef HOP TSP

I,03 The annual preductien ef HOP TSP in the last financial years,
which start frem the first ef July te the first ef July ef the 
next year, is t

Tear MT HOP TSP Percentage ef
tetal capacity

1977- 1978 41,270 27.15

1978 - 1979 62,290 40,98

1979- 1980 71,120 46.79

1980 - 1981 71,241 46.87

CMJRi& 57,888 38,08

1 ,0° The preductien during 1981 - 1982 wa* very lew due te shertage 
ef raw materials.



ANNEX II
RANKS AT TSP COMPLEX

MAINTENANCE OPERATION DEPARTMENT SALARY SCALE
DEPARTMENT TAKA3/MONTH
T IT L E TITLE d e s i g n a t i o n AUGUST 1982

ED Exeoutive Diracier 2 8 5 0 (fixed)
Q M General Manager 2350 - 2750

ACNE ACOM Additienal Ghlef 2 1 0 0  -  2 6 0 0

Operaiien Manager
DOME DCC Deputy Chief Chemist 1850 - 2375
MB C Chemist

Ch. B Chemical Engineer Superintendent 1400 - 2225
AMK AG Assistant Chemist Shift-in-Charge 750 - 147»

A.Oh.E Asstt, Ghem0 Engineer Asstt, Supti,
S a m e SAG Sub, Asstt, Chemist Seotien-in-Charge 625 — 1315 (after 3 years

oempletien)
S.A.Ch.l Sub, Aaatt, Cham, Eng, Pereman 470 -  1135 (initial stage.3

yrs durutien)
m t MO Heater ef Operatien 570 - IO18

HST HSO High Skilled Operater 4 8 0 - 8 6 6

ST SO Skilled Operatex 415 - 729(|erede I)
355 - 555 .grade II)

3ST SSO Semi Skilled Operater 310 - 4 7 0

Clerk 325 - 610 senier olerk)
I 'B  «= Mechunioal Engineer 3 0 0 - 5 4 0 junier alerk)
T m Technician Helper 270 - 380 .helper under

wages oemmim>ien)
225 - 3 l5 (helper/ole:»ni*r

Peon 225-315 under N a t ienei Pay Soale, h

i



-52-

22Z
1
4

1

1
1
1

2
1

1
i4»
1a*
1

1

AKHBX III
35QÜIPM3HT LIST as per 30 Sep teeter 1382 

at
T3P FERTILISER COMPLEX LTD. CHITTAGONG

T«t»l
Descrintien US Dell era

Vehicle : Teyeta Hiace/Cemmuter Twelve 3eater 6,700.—
Typewriter Olivetti t Linea 98 18" 347.50
Air Cenditiener Westingheuse A H — 155 429*33
Air Cenditiener ’.íestingheuse A H -  185 524.—
Air Cenditiener Westingheuse A H  — 185 7^1. 8  2
Careueel Slide P rejecter, Me del 750 E A - S 192.—
Chalkheard with Basel 609.—
Instruoter 2 Filmstrip Prejecier Ne„ 3972 449.—
1 6  am Prejecter Ne« 2120 1*099»—
Hetien Picture Soreen 141»—
Overhead Transparency' Maker with Access. 977.—
Lien Drafting Machine with Acesseries Medal GM 7* 360,—
plus Drafting Stand, and Drafting Chair

Pheteoejier N P - 30 2,768.—

Tetal 15*297.65
Except fer vehicle* air oenditieners* ohalkheards* screen, and 
drafting machine ne materials* films* etc., were supplied.

Mereever inetructien, operating* and maintenance manuals were net 
supplied either.

Per the reasens mentiened abeve the equipment are net used at the 
mement until the materials* manuals etc.*arrive at site.
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AKKSX 7
BUDGET SUMMARY JAFUAHY 19$1

Item
ne.

Fumbdr 
rea* d

Description Cast C5 i

1 1 Canen plain paper cepier 3,000.-
2 1 Typewriter —j

 
U

l 0 • 1

3 3 Airoenditieners 1,800.-
A W drawing maohinee 3,000,-
Qs 35 Technical beeks 2,100,-

6 Training materials t 
Electricity 
Instrumentation

57*200,- 
53,140»-

7 41 M r  flew simulator 35*800,-
aw 1 liquid flew simulater 37*300,-

Total 194*C

The material* mentioned above have "been specified in details and 
sent te the parties oonoerned.

During the period *f ser/ice ef the training advieer this budget 
have been revised seme times»

i
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А1??НЯ  71
booklist at зав sæTgœsR 1 9 8 2

Item б Наше ef Ъеек J Auther 0 Prioe in Banish
ne. 0 0 orewns*

1 . SLectrio meters 3.P. Andersen/В. Miller 143.72
2 . Switchgear Ъеек B.T. Lythall 487.20
3. SLeotrioal safety 

engineering
W. Ferdham Ceeper 403.20

4. Heme electrics leoffrey Burdett 60.78
5- Question à answer A.J. Ceker/P. Chapman 47.40

eleotrie meters
б* Beginner's guide te 

eleotr. wiring
?• Quilleu/C. Cray 63.43

7. SLeotrioal installatien Michael N e i^ le 140.07
teohnelegy

8 . Hexinding small meters Earl Wilkinson 63.43

9 . Phesphexio acid Volume 
I, part II

A*V. Slack 116 8 .0 0

1 0 . Phespherio soi* 7 е1 ш е  
I, part II

A.V. Slack 1208.00

11* Fertiliser guide fer Jan 0. 4e Sous 150.85
the tropics and subtro- 
pios.

1 2 * The manufacture ef 
sulphuric aoid

W.W. Dueoker/J.H. West 370.34

13,1 4 *Training manual fer T7A/NFDC 194.15
fertiliser plant 
operator.(one free ef 
charge)*

1 5 *1 6 ,Fertiliser manual UNIDO -
17 (free ef oharge)

Total Do* Crs 4501*07
(at 1 USj» » 7*75 Bn. Crs) er US %  580.78

Nets t Other Ъеекя яге eut ef priai ал! eubstitûtes hare been 
erdered ai Muaksgaard a/s* Copenhagen, Denmark, Ъеек 
company*
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AN5E3C VII 
TRAINING MANUALS

A. Manual b

The training manual* made on ctancile for the training center of TSP 
Complex, Chittagong are' ;

1. Information about TSP Complex 

2B Rock phosphate

3. Sulfurio acid manufacture 
4* Phosphoric add manufacture 
5a Reoord on TVA con* mixer
£. Common instrumentation 
7# Maintenance and production management

8 * Highlights of the maintenance and production management 
?. Manufacture of TSP 
10» Handling of solid*
11b Conveyors
12a Electricity
13* KLectrioal hazard
14« Safety guide
15» Sivlresaental pollution
1 6 b Corrosion protection for industry
17* 35 Way* to he a better bossa

B, Co-writer*

1a Mr# Mda Sadequo, Additional Chief Operation Manager
2a Mr. Kabir Ahmed Choudhuxy, Additional Chief Sloctrioal Engineer
3« Hr. Faahiur Rahman, Manager Quality Central
4. Mr. S.M, Deb, Hechanioal Engineer
5a Hr. Abdul Asia Ehan , Assistant Chsmist

Mr. S.C. Chakrabsrty, Assistant Chsmist 
Mr. M»H. Chswdhury, Assistant Chsmist*
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¿SS2X Till.

training programme for 
SC -PLANT - IN - CHARGES

A. Lector*
1. Organisation (TSP,BCIC, Government)
2. Piacipiines in Industry
3. Cast accounting and oeet oentrel
4. Precesa and Quality Centrale (TSF-I, TSP-Il)
5. Instrumentation
6. Electricity
7. Maintenance
8. Safety
9. Cerresien
10. Pellutien
11« Unit Oparatiens 
12. Laboratory 
13* Administration
14. Finano*
15. Inventory Central
1 6 . ReBearoh and Centrel 
17* Sale*
18, MPIC, material planning and inventory centrel

B* Execution ef the Training
1. Every Ex-PIC has t* prepare himself fer a lecture.

Topics fer the lecture will he issued hy the training 
management.

2. When an Sx-PIC gives a lecture, experts, etc., are atten- 
ding his lecture and will questioning him.

3. After each lecture the Sx-PIC gets his marks

C. Requirement*
Free exocss t* any department, section eto., t* enable the 
Sx- PIC to oellect hie data.
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AFT7SX IX
BDPCATIOK CHAFES

A. Primary/Secondary Sohoml

The children start their educatien with the Primary Schemi, orni*»
cistine sf 5 classes, and follow thereafter 5 classes ef the 
Seoendary Soheel in which they specialise themselves in Science, 
Arts er Commerce.

After passing successfully their examination in the 10th class
the scholars receive their certificate* The certificate is the 
S*S.C the Secendary Schemi Certificate in Scienoe, irte mr 
Commerce*

Educati#n (Soienoe ) :
Mathematics : Arithmetic, Basic Algebra and Gesmetxy*

Physics : Laws mf Newton, Archimedee, Beyle, Charles*
Chemistry t Seme Organio and Inerganic Chemistry*
Snglish t General Course and Grammer in Seoendaxy Soheel.

Far a training course in Grade 1* the minimum educational quali
ficati en is SBC (in Scienoe )•

B* Hither Secondary Schemi

With the SSC the sehelars may attend the Higher Seeendary Schemi 
fer further education in their specialisation (Scienoe, Arts er 
Commerce) during 2 scheelyeaxs*
After passing suooessfully thsir eraminatisn they reoeive their 
KSC, the Higher Seheel Certificate in Scienoe, Arts or Commerce*

Sducation (Science )*
Mathematics t EL active Kathsmatics, Algebra, Trigonometry.

Chemistry % Inorganic, Organic and Phyeieal Chemistry,

English t Compuleery Snglish, Litterature and Grammar*

Fsr a training course in Grads 11* the minisram certificate in 
HSC in Solanos
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C. University T  Coll 
Bachelor of Scienoe

With the H3C the students may attend the University er College 
fer further development ef their education. After 2 years ef 
study and passing successfully their examination they get
B. 3c. Bacheler ef Science certificate in. general.

Education t
Mathematics : Differentiation, Intergratien.

Physios t Advanoe Course in Physics, Thermodynamics.
Chemistry t Advanoe Course in Inorganic and Organic Chemistry.

For a training course in Grade 111. the minimum certificate 
is B.So.

D. Psly-Teohnioal Institute t

Scholars with SSC in Science or HSC in Science may attend the 
Pely-Technioal Institute to specialise themselves in tschnioal 
course, which takes 3 years sf study.
After pasting successfully thsir examination in the 3rd year 
they receive a diploma in a Technical Course e.g. in Electri— 
eal—,Chemioal-er Civil-Engiaeering etc.

They may attend the training course in Grade 11.

5. Engineering University s

With the ESC in Scienee the students may attsnd tha Engineeri
ng University te specialise themselves in Engineering, which 
takes 4 years ef study.
After passing successfully their examination in the 4th yeer 
they receive thm B.Sc. Eng, the Bacheler ef Seieaoe certificate 
in Engineering.
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Bvratien
Tea»

10

+2

♦ 2

+2

+3

+4

Summary af Cartifioatca in Scienea

Study Certificate
ia

Sci«noa

SSC (Secondar?
Soheal Certificate)

ESC (Hifiher Seoendary 
Certificata)

B.Sc»(Bachal*r 
af Scianca 
Certi fi onta)

M. Sa(KMtar
af Scianoa 
Certificata)

Diplaaa
in

Technieal
Cenrae

B.So, 1&|. 
(Baoheler 
af Scianoa 
in Xacinaarin*)

Tachnioal
caursee

Grada I 

Grada II

Grada III 

Grada II
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¿EH2X Z
spe cial tea^s/pe l l o w s h i p s

A. Treuble sheeting teams

The nsnbers ef the treuble sheeting team, whe scrutinised the apero
tism af SA - lit «ere *
Hz. Aba Taher Hehanmad Khaled, Deputy Chief Chemist, Teas leader*
Mrs. Sufi a Begum, Aestt. Chemist
Kz. JbAoI A d s  Khan, Aestt. Chemist
Hz. Suhash Chandra Chafcraberty, Aestt. Chemist.

B. Start-un teams
The ■«■here af the starVvp team, whe started up the sulfuric a d d  
plant ef the private eesqpany Kenir Chemicals Ltd.t were t

Kz. Muhammad Sadeque, Additienal Chief Oparatian Manager, Teas leader.
Hz. Abu Taher Hehanmad Khaled, Deputy Chief Cheniet, Superriser af 
eperatien.
Hz. Hang HIa Thewai, Kaintenanoa Superintan dent, Superriser af Hainten

-ance.
Kz. Abu Taher, High Skill ad Opera tez.

C. T£lewnhi£s
The engineers ef TSP Cenplex, whe have been trained at IFDC, Inter- 
natianal Fertiliser Derelepaent Centra, Husda Sheale, Alabama, USA, 
fzen UBIDO pzajaet fund «ere I
1. Hz. Muhammad Sadeqae, Additienal Chief Operatien Manager, in the

menth ef December 1980•
2. Hz. Swapan Kay Deb, Heohanioal Hbgineer, in the menth ef Ooteber

1981.
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> r a  n
PRODUCTION COST POH 1980-1961 

PRODUCTION : 71.241 UT.

SI.
N*.

amante *f cesi Unit Usages Or*tal trio* par 
Rati* (} Qpty | tinit *f 

OC*nstri input*
8 ned flt in Tk.

'•tal o*st 0 C*et par
(in lac Tk. M.T. (in de.)

A. VABIARLB COST t
1. Rock Pbospbat* К.T. 1 . 6 1 114465 1,496.26 1,712.69 2,404.08
2. R*ck Sulpbur E.T. 0.36 24417 2, 1 8 7 .З1 534.08 749.68
3. Otbar material*/ —  

Cbamioala
— — — 21.66 30.40

4. Spara* & Accessorie* — — — — 96.73 135.78

5. SLactrioitgr (?DB) KWH 155 11026482 0.99 Ю9.33 153.47
6. Furano* Oil Oal 2.15 160300 12.74 20.42 2 6 . 6 6

7. H.S.D. Oil Gal 0.13 8999 22.67 2.04 2.86
8. Gunay Ba*s N*. 25 1782945 9.66 172.26 241.80
9. Polytbene Baca N*. 25 1782945 5.50 98.9 6 138.91
10. Otbars (Sawise tbread, 

Naadle à  NASA Water) — r — *̂ . 0.95 1.33
11. Overbaad — — — — 8.93-

TOTAL variarle COST t- 2,775.48 3,895.90

Bf Fixed C*st i
1. Waees à  Salaria* — — — 165.60 232.45
2. Depreciati*n — — — — * 46.57 65.37
3. INTEREST s
a) Interest *n l*an (BCIC) — — 232.90 326.92^
b) Int*r*st *n ADP l*as — — — 88.93 124.83
4. OTHER 07EHHBAD l
a) Insuranoa premium _ — — 7.10 9.97
ъ\ Otbar aime *Tarb«ai 133.66 187.62
e) Otbar factery overbeaél — — > — 100.25 140.76
«5 Otbar selline &  distribution

•varhaad — — — „.¿*02. -¿fftL
TOTAL FIXED COST t» 777.06 1 ,0 9 0 . 7 6

TOTAL COST OP PRODUCTION (A*B)
3,352.54 4,986.66

* T*tal Dapr. f*r 1980-81 - 2,98,87,846.17 - 2,52,30,383.40 - 46.57,462.77 
(minila adjustment in raspaci of 1979-80 and previous years.)
8*1ss price • Tk. 4350 par UT of ROP TSP
1 V3jt •  T k . . 19.95
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¿ytrgy XII
PBDSOCTIOV COST POH 1-1982

РВ0ЭРСТ10Н : 57.888 ИТ.

dementa ef Cesta • Unit Usage 0 Tetal 
Batie 0 qnty.

юепап»* I

Price per {Tetal cast 0 Cast per Y T. ef 
unit ef Kin lao j TSP (in  Taka) 
input  ̂ I Taka)

[in '

A. VAHIABLB COST *
1. Haw Hateriale *
*) Back Sulphur * XT 0.36 24230 3573.54 865.87 1363.99
ъ) Beck Pheaphate * XT 1.67 100770 1730.22 1747.74 2996.53

2,613.61 4,360.52

2. Chemicals Let — — — 20.36 35.17
3. Packing Xateri- Let 

ale
— — — 164.23 283.70

4. Fuel/Gas Gal. — — — 30.09 51.98
5. Fewer КИЕ — — — Ю1.76 175.79
6. Sparei A Accessaries 

(including ererhauling) —— 215.74 372.68
7. Factezy ererhead — — — 21.09 36.43
8 . Selling & Bis tributi an 

ererhead __ 2.34 4.04
9. Head Offioe levy 15.45 ¿6.68 _

Tetal Variable Cent *— 3,184.67 5,346.99

2*.
1.

FIIBD COST
Salaries A illewanoes 151.65 261.97

2. Faotery ererhead — — — 30.99 53.53
3. Adoinie tratire ererhead — — — Ю6.59 184.13
4. Insurance Premium — — — 6.40 ‘11.05
5. Bepreciatien — — — - -
6. Interest A  Financial

charges
— - — — 168.71 291.44

7. Selline A Bistributien :Se p .  — 0.27 0.4Г
Tetal Fixed Cest 1

Less »- Adjustment far In-sreceas Steok * (->
464.61
62.93

802.59 
(-) 108.11

Cast ef Preduetien j— 3.586.35 6.040.87
Lea* far the year 453.96■«■кем

Sal ее prioe : 14)te Her*8l elk 4,350/- ; free Bee*8l te June*82 -Tk 5,000/- 
per XT. 1 USJÌ - Tk 20.00
* Tetal quantity ft ▼slue far sulphur & pbeephate ie f*r TSP as well as fer 

ether intexnediaxy preducts hut cast per ten against these are fer TSP enly.




