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Abhatra st

In this Volume & techne-financial evaluation

of BTXearomatics production unit has been worked out.

The two sechemes (pessibilitics) have been described

and the main objectivas for both schemes presented

The Eastern Refinery in Chittagong and Pokistan Refinery
Ltd., Karachi as possible location have been considered,
After making conclusion we have evaluated the schcme

No.l, in the scope of Bastocrn Refinery Ltd - Chittagong.
The implementation eof BTX-plant as joint Project with
primery processing plants donomer Complex was recommended.

The financial evaluation of this pro ject proves that this

projeet itsclf and joint with Pro ject B 18 cconomiecally

viadble,
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1. SUMMARY

1.1 History. Backeround and Concluasion

This study came out in the acope of investigation
for the promotion of Fetrochemical Industry in Pakistan on
bastc of refinery by products and existing fraction in

refinery production.

The study is continuation of the previous work
"Preliminary anelysis about the promotion of BIX-aromatics

{n Pakistan" issued April §, 1970.

Production of BTX-aromatics norsmally is an extended
activity of refinery production in order to produce BTX-
aromatics fer the correction of octane number in motor ‘

gasoline and for chemical use.

Analysing the Pakistani situation in this respect we
have found that there are two possibilities for the promotion
of BIX-arom:tics and cyclofexane and further processing

in Pakistan,

1. Scheme No, 1 East Pakisten - in the scope of Eastern
Refinery - Chittagong using catalytic reformate as
feedstock. At present East Refinery hns ¢ntalytic
reformer unit with normal capacity of 75,000 F/ Ao
This unit on the higher severity could reach a capacity
to 90,000 T/A. The utilisation of this unit at present

{s sbout 45% on severity of 90 ON. Adding another
unit of about 80,000 T/A. this refinery could be 3ble




to produce sufficlent catalytic reformate for gasoline
pool correction and for aromatics for chemical use. In
this cnse all quantity of BIX-aromatics by products
as raeffinate and surplus of BTX-fractions could replace
the psrt of repormate in gasoline pool. (See Material
Balance on pag'e veeees) Since the motor gasoline pool in
Enst Pskistan is very low (See the Table ..... ERL-long
term production plan 1970 through 1980)., An establish-
ment of BTX-aromatics in Eastern Refinery for all
Pakistan demands is favourable. This solution is
attractive from the following aspects :-

a) Some kind of balance could be established
in the promotion and development of Petrochemical
Industry in West and East Pakistan. The Trade balance
between Wings in Petrochemical fileld could be
established.

Implementation of senctioned Fauji Foundation
Olefins plant (60,000 T/A of ethylene) in Karachi, on
the one side which will produce olefin bnsed products
(ethyleng/polyethylenc, prppy..ne/pelypropylene
plaatics, PVC, Detergents etc) for whole Pnkistan's
demand. One project of this kind for both wings is
gsufficient and it could grow up to optimum capacity
more successfully thnn two (one in each Wing ). The
development of Pakistan market demand for olefin
products for the next 15 years can not Justify the
establishment of economical capacity of olefin
production in both wings separately.

The present Faujl Foundation olefin plant of 60,000 T/A

which is elready under construction ean not be economical and =an

optimal increase of copacity of this plant could be done if it




would be considered to sotisfy the whole Fakistan demand for
the next 15 years.
b. The implement~tion of BTX-nsmomatics production and
further processing in East Fakistan would be resonable
solution from the following point of view :-

- The economical and technical balsnce could
be established.

- In regard to development of this projact
all reasons that we have mentioned for Fauji
Foundation olefin based production could be
applied to BIX-aromatics production complex.

- By implementation of BTX-aromatics production
the cconomy of Eastern Refinery would be
improved.

- BTX-gromntics production makes possible the
promotion of processing plonts as &=

- Caprolactan/Nylon 6

- TPA/DMT/Folyester fibers

- Phthalic anhydride (PA)/DOP and
other producta.

Therefore, olefins based Fetrochemical Complex Industry
in Karachi on one side and BIX- aromatics Complex Industry in
Chittagong on the other side would be complcte solution in the
promotion of Petrochemical Industry field for total Pakistan
demands. Such a solution could makcs possible optimal development

of Petrochemical Industry in both Wings for the next 15 years.

It sould be emphasised that the development of this two complexes




is possible with the current import of crudc oil for existing
rofinery production. Production of BIK-aromatics offer bright
prospict for development of above mentioned threc¢ monomers:t-

- Caprolactam-monomer for Nylon & fiber for
total FPakistan dermands.

- Tarephthalic acid monomer for so known most

consumed polyecster fibers for both Wings.

- Phthalic anhydride monomer for production of
Dioctylphthalate for FVC=plastic production
(PVC production is included in the production
programme of chemical complex based on Natural
gqs).

Phthalic anhydride will be consumed for production of

Alkyd Resin.

The proposed Complex will have an annusl balance

production capacity of :=-

1. BIX-aromatic and Cyclohexane plant

- Benzene 21,000 TI/A
- Toluene S;OOO-TVA
- Ortho-xylene 9,000 T)A
- pxylene 13,000 T/A
= Mixed xylene 5,000 T/A

Total 53,000 T/A
-Cyclohexane 16,000 T/4

64,000 T/A

.




2, Monomer Complex:i-

- Caprolactanm 16,000 T/A

- Terephthalic acid/ 18,000 I/A
DMT

- Phthalic anhydride 6.000 T/A

The solectéd location is Chittagong on the cxisging plot
of Eestern Refinery. Adequate raw materials, labour and skilled

supervision will be svailablc.

Total investment required for these two plants or batt.r
to say an extension of refinery could be summarisnsd as follows:-
1, BTX-aromatics and Cyclohexanc plants in

the scope of Eastern Refinery.

Total R 836

L.C. Rs. 43,993,600

2. Monomer Complex would bc locatcd on the plot
of Eamstern Refinery as joint project with
BTX-aromatics/Refinery.

Total investment R3,190,121,000

F.E. Rs.162,625,500
L.C. Rs.127,496,400

(Details for item 2 will be given in Block
No. 2 under Projoct "F")e




2 Scheme Nog, 2 The production of BTX-nromatics in
Karachi under Joint Froject of Faujl Foundation/National or
FPakistan Refinery Ltd., using as feedstock:
- Pyrolysis gasoline from naphtha cracker and
- Straight=run-Naphtha from National or Pakistan
Refinery Lid.,

No significant diffcrenc: betwoen thesce two schemes in forcign
exchange, but there ls tho differeonce in local currency. iho
custom duily in Wcst Pakistan 1s 15% higher than in East Pakistan,
Thereforc, the capital investmont in West Pakistan would be

higher for the value of local currency investment,

Ono advantagc in West Pakistan Scheme is the
availability of pyrolysis gasolinc from naphtha cracker which
1s rich of benzene fraction. The avallability of 40-43000 1/t
pyrolysis gasolinc 1s helpful to extract about 12,000 t/a

benzene by the simplified mcthod.

Since this pyrolysis gasolirc as two-stage hydrogenated
can bc ¢used in gasoline pool. The existing Fauji Foundation

conccption will be benefitcd in any way.

1.2 Marieting

Bascd on the growing market potontial and takirg into

consideration the overall veonomic objcctives and neuds of East

and West Pakistan. #hese products and quantities of production
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Table 1

anticipated from the proposed complex arc as follows:=-

Estimated Froductionemutric ton

BTX-aromatics and cyclohexanc plant (Project "A")

Product 1) Open
—_— market
- Benzene 6000
= Toluenc 5000
- Ortho=xylene -

- Pare-xylena -

- Mixed xylence 5000

e ———

Totsl 168000

Monomor Complex (Project "B"
(Caprolactem, Terephthalic ac

= Caprolactam 16000
- Tarcphthalic Acid/

MT 18000
- Fhthalic
anhydride 8000

Notci= 1) Opcn market menns distribution to other
processing plants in both Wings.

2) Monomer complcx will be considered as
segarate unit on the same location
nltornatively ns one joint project for
gtimulrneous implementation.

For furthor

proccgsing

15000

9000
13000

37000

- See book No.2)
13 and Phthalic anhydride)




As can be suon in the next Chapters the Market

forocast is given for a period of 1975-80. This means the

implemern.tation

of whole conception should stnrt by 1975, stnrt-

up to come at the end by 1977, full production during 1980.

1.3 Frincipal Products

Projcct A) =a.

b.

Ce

d.

Ce

Project B) f.

-4

N

Benzceno most consumed aromatic 75° per cent or

about 16,000 t/y will be proccsscd into
cy clohexane/caprolactan on the s=m¢ locntion

25% will be cxported (sold) to various prociss=
ing plant in West and East Pekistan for
{psceticides, DDB and other.

Toluecne will be consumcd 50:50 in cxisting
East and Wcst Pakistan plant.

Ortho-xylcne will be consumed hundred per cent
on thc s~me locntion for processing into
phthalic anhydride.

Para-xylene will be consumcd hundred per cent
on the same location for processing into
Tererhthaldc acid DMT,

Mixed xylecne will be consumed by various
manufacturers in both wings as solvent.

Caprolactam will be consumed by existing and
ne®-coming manufact.rers of Nylon 6.

Tarcphthalic acid/DMT will be consumed by
projected two now manufacturers of polyester
fibers in West esnd East Pakistan,

Phthelic anhydride will be consumcd by new
coming DOF=plant in the scopc of PVC-production
¢n East Pakistan and producers of =1kid resin
in both wings.
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1.4 ad S P
The proposcd ex-factory selling pricc arc estimated on

base of CIF and landing existing prices.

In the alternative of Jjoint project A & B the prices are
taken on the lovel of intermediate not on final product i.e. on

production cost level.

Inble 2

Proposed Selling Price ar;Ld Production
_cost per unl

1 1
= Total = Production Cost | Froposcd ex-factod R.:«(;ggrox?es

auantity ry sellil rice }

| | I/t “Re/t {ﬁ—-t ___551597__18 t Rs.
Benzgne 21,000 76.0 361.76 120.0 571.2 11995.2
Tolusne 5,000 60.0 285.6 110.0 523.6 2618.0
p-xylene 13,000 140.0 668,0 240.0 1124.4 14851.0
o-xylene 9, 000 77.0 366.5 130.0 618.0 5569 . O
Mixed xylene 5,000 60.0 571.2 110,0 523.6 2889,0
' average

T‘Otal 53,000 - 400009 - - 37889.0
Cyclohexane 16,000 72.70 346,07 127.36 606.28 9700.5
47589.0

1) This is operational cost including intercst on lo=ns,
insurance and all other fixed costs.




1.5 Facil g and M t

Project 4. (BTX-sromatics & Cyclehexanc)

The Project (A) sctually is some kind of cxtension ef

Eastern Refinerye.

The Frojcet (A) will consist the following plant units:-

1. Additional catalytic rcforming unit
2., Extcnsion of hydrotreater

3. Aromatic cxtraction unit

4. Aromatics fractionntion

S Ce-splitter

6. Parex process unit

7. Tortory unit

8., Jsomerisation unit

9, Cyclohcxane unit

10. Extension of existing power unit
11, DMesmnall unit

12. Extension of cooling towcr.

The principal raw meterinl would be naphtha (65-170%C
cut) i.e. catalytic reformate. This part will be coupled with
existing production of reformate namcly motor gasoline. Tha
me jor quentity of reformate will go direct to aromatic extir =
action and bye-products from extraction (Raffinate) and surplus
of nromatics will bec used togcther with cortain percent of
reformate in gasoline blonds for gasoline pool. As we hsve
menticned [.X--nrometics will be carricd out with current import
of erude oil for normal refinery production. The production of
BTX-aromntic would represent some kind of morc Rational Refinery

rroduction. Gns-Eraction from catnlytic rcforming would bec

usa@ s fucl in power plant.




-} 11 =

Dosign capacity in some units ns Tortory and isomerisation
units is about 20% higher than actual neccssity becnuse the fore-
castcd units arc onc of standards. The crlculation have bean mada
on the basis of 320 days (7680 hours) of full operation per year.
All required utilities will be produced within the locetion

ineluding cooling water, electric power and stcome.

It is estimated that the Preject A and B which nare
dependent on ench other cen be constructcd and placed in operatien

{n about 36 months from the datc of stnrt of construction,

As we have mentioned hitherto the Projoct A (BIX-aromatics
and Cyclohexanc) should be in the frame of Eastern Refincry
synchronized with cxisting production. Project (B) - Monomer
Complex is rccommended to be installed sdjacent to the Projuet
A using tho same utilities plant but with superote technic-l

managemant,

1.6. Einanciak

1. Reguirad Investment
The totel investment required for this Projcct
(A) is estimated o8 follows :-

%ﬁl———&m

Site snd Plant cost 33,457.0 43,549.0 77,008.0
Dovelopment cost 5,336.6 4,293.0 9,830.0
Worklng Capital 5,2&.0 - 5,20000

Tot'\l 43,993.6 47,84200 91,836.6




It has becn cstimated that the ratio between loan and
equity to be 68,0:32,0 and rs most convenient invostor for tha
project A and B would bc EPIDC. Equity copital would be provided
by EPIDC in the form of shrreholders equity and Government
debontures the balancc sssumcd to be long term debt at sn intcrost
of 7% for foreign loan 8% for locnl long term loan and 9% for

short term loan.

The long tcrm foreign lonn would cover 100% of the foreign

orchange componcnts required.

The proforms caplitalization would bc as shown below:i=

Tvpe of Capital  Local — Foroien — Total
Long tcrm debt. 6,387.0 47,742.2 54;129.2
Short tcrm debt. 12;000.0 - 12,000.0
Sharcholders equity 25,707.6 - 25,707.8
Total 100% - 91,836.8
1 Wum

Earning forecnst return on investment are given in
fable 3 and 4 bolow. The complete cash flow statcment can be

deen in Soction 4 Table eeccecsces




Inble 9
Eucuig T
Se
V' sy 95% 1006 ! 100% ! 100%
lat 2ond _3rd 4th 5ih

1. Totnl Revenuc 40,450.60 45,209.50 47,589.00 47,589.00 47,589,00

2. Oper. cxpenses
- Raw mat(?rinls 7,280.36 8,136087 8,565013 8’565013 8,565013

- Utilities 4,982.61 5,568.80 5,861,90 5,861.90 5,861.90

12,262,97 13,705.67 14,427.03 14,427.03 14,427.03

- Oper.Super 1,141,468 1,141.48 1,141.48 1,141.48 1,141.48
and L~bours

Maintenance 2,067.02 2,087.02 2,067.02 2,067.02 £,067.02

- Fringo benefit 654.00 654 .00 654 .00 654.00 654,00
- Totnl oper. '
expenscs 16,125.47 17,568.17 18,289.53 18,289.50 18,289.50

Gross profit 24,325.13 27,641.33 29,299.47 29,299.47 29,299.47

3. Genoral Expenscs

Overhead 1 342.20 342.20 342.20  342.20  342.20
%nsurnnce and 1,391.68 1,391.68 1,301.68 1,391.68 1,391.68
nxes

Dopreciation 8,180.35 8,180,35 8,180.35 8,180,35 8,180.0

Total general
exp. 9,91 £3 9,914.23 9,914.23 9,914.23 9,914.23

Oper.profit  14,410.90 17,727,10 19,385.24 19,385.24 19,385.24

4. Other Expenses
Interest on 4,781,890 4,095.70 3,392.10 2,696.90 2,311,350

loans

Net amount : ‘

before tax 9,629.00 13,631.40 15,993.14 16,688.34 17,073.64
5. Return on invest.% 0.8 14.80 17.4 18,20 16,20

6. Pay=-out time-yr. S.1 4.1 3.7 3.5 3.4




1.8 Estimgted Earning and Fund Gengrnted

Finanecially in one cnse this Project "A" we will consider
as completely sesparnte Project nd we will estimnte profit and
10ss and the cnsh gener~ted for the first six ycare efter
st~rt-up.

A summary of the estimrted profit and loss nnd tha ensn

generated for five yc-rs after start-up is shown in Tabloe 4

below: =
Inble 4
Summary of cstimnted E-rnings snd Funds
Generat
)
Yr.} Net } Cost { G & A{ Oper. } Other } Othgﬁ Igggmgg Non : Fund
i Salesy of i i income y income lBefore After cesh 4 ereratod
AJ l Salesl l i and tnx itnx ‘ chgs.lg I
1 j ] 3 angnag! | ,

1 40450.8 22498.6 342.0 14410.9 4781.9 9629.0 9428,0 8180.3 17808.3
2 15209.5 25748.5 342.0 17727.1 3902.5 13824.6 13824.6 8180.3 22004.6
o 47589.0 26469,8 342.0 19385.0 2765.5 16619.5 16619.5 8180.3 2479%.8
4 A7589.0 26489.8 342.0 19385.2 1339.9 18045.0 18045.0 8180.3 26225.3
8 47589.0 26489,8 342.0 19385.4 244.8 19140.8 19140.8 8180.3 27322.4

It may bo noted thnt the first two yenrs roflcct o reduc.d
galcs revenue by utilisation of capnecity due to normal problems

of start-up and cfficicney of the staff, howcver, the complex

is expaocted to opcrnte at capruity after three yoars.




Break-zven was comruted to be -t 40% n~crcent o1 A Nt
inecom: basis. On o funds gencratead baglis which is the Lovel
when cash flow cquaels to amount reauired for dobt retiremncnt

tha broske=cven point is about 38 pcereent of capnclity.

Inble S

Estim=tcd Funds Avallabl: for Servicing
Intgrest and Dcbt

k 1 Estintcd

mgtim-tad Interest Coverage .

Yo*rgrProfits beforc%lnterost% Times

—

L. “i; Debt Scrvice Covernage
Cash gonora‘ Dcbe IIiFUS

é intorest and g intorest ytion beforc Sorvi-loarnud
} income tai) i lenrned li?;ggoigczgi ce {

Jg l ‘ Ajzgxgs 2) 1 l
1 6929.0 4£781.0 2.00 17709.0 14193.8 1.00
2 14017.6 4095.7 3.50 22197.6 13507. 6 1.65
3 n.7246 .2 3392.1 5.4 26534.0 12704.0 2.1
4 19402.0 2696.9 7.60 28711.2 210v. 8 Se
S 213070.0 2311.6 9.20 29521.3 772%.9 3. <

Note:= 1. Operating income plus interzst income

2, Includs dcprecintion end smortizstion

3. Intcrest plus dobt retiroment.




Actunlly a large protion of thls excess c»sh could be
used to retirc lomg term dcbt at an acceler-ted ratc, or be

ipveated in edditional manufacturing capacitys

The peybnck on the totsl investmort will be about

4 y2»rs.,

1.9 Ecgn Fgngib

The overall r-sults of this study indic-te that
the daovelopment of BI{-aromntics in Erat Iakistan is

cconomicnlly foosibla.

Revonue

The problem of sclling pgicc i{.¢. rcvenuc of course
an

will be determined by Governmentsolution of ths further pro-
cossing of BIXearomntics in the Frojecct "B", re would sugg:ct
that the Projcet should bc joint with Projrct "B" 1.c.

BTX-nromatics to bes processed on the same site. In thet ciosc
BIX=-~romatics would bc transferrcd by productiocn ¢crost rrice,
and profit~bility will be ¢ lculatced 78 in e joint wventurc,

le.11.1 ¥ €

The savings in foreign e:change by producing arom~tics

rather than importing o like quantity will be significnant., Ihis

is given in Table 6.
The saving in forcign oxchange by producing BTX=aromn-

t1cs ia surmarized in the Iable 6.




F.E. Rs(000)

F“

20,108.6
23,099.0
25,058.5
25,392.7
25,727.0
26,061.0
26,395,3
26,729.5
27,083.7
27,397.8

O O 2 O O & DD

-]
o

1.11.2 Froj the E¢

Thc specinl aspcct ghould b: given to tho dusir~bility
of this projcct becrusc of the rclatively higher return offerad
to sccondary -nd tertiwry industries, which should result from

tha cstablishment of thie projecct.

This project "A" BTX-sromatics and cyclohexnne arc
precursors for vnluable intormedinte (raw mrterinls) for most

consumed synthetic fibors - Nylon and Iolycstor and othuer

chemicals for production of PVC plastics.



The Project "B" (Monomer Complex) would teke over the

BTX-sromatics for production of caprolactem, tercphthalle acid/
DMT and phthelic anhydride.

The Project "A" =and "B" will givo impressive bonefit
to the economy and development of E~st Pnkistan. The imrlcmen=-
tation ef these projects will give r significant imprct to the
dovaolopment ¢f Textilc Industry on base of local raw matcrials.
The FVC-plastics industry would get the valuable chemicals for
FVC-plnsties composition.

1.11.3 Goneral Conclusien

Following the re~sons hnve mentioncd above we cenc te
the conelusion thet the BIX-aromaties production Froject "A"
together with tha "Monomer Complax" (Project B) should be loented
in the scope of Enstern Rofincry - Chittagong. The promotion
of the Project A + B in Enst Fakistan would represcnts a complu=
mentary solution with West Pnkiston Petrochemienl Froject in
Karnchi. About soventy five perecnt of BIX-nromntics would bc
proccsscd in Projoct "B" and ms finrl products - mononcrs would
bs distributcd for further procassing in s:condary industries

in both wings.

Sinece¢ the sromaties are the precursors of most consum-
¢d synthotic fibors from one side, Enst Prkistan has no own
eotton production for the dovelopuent of toxtile industry to other

side, tho promotion of synthetic fibor sources is vory reasonsblc.
The promotion of man-mndo fibor sourcos could mela possible. The
development of Toxtilc Industy with faster peces.



2. Eetimated Market and Production of Jdaterials
TTom the Proposed ¥roject.

2.0 BIX-Aromatics - Introduction

4 prediction of Marketing Experts in this field that the

demand for aromatics derivatives will continue its relatively

rapid growth over the next decude, The underlying force sperking

this demend, in addition to the normul population ygrowth is incre-

asing number of uses being discovered for the products derived

from arom:tica. The market for BTX-arom:tics in the world will

continue to grow with 8-10% per year. Fiber and plastics are two

outlets accounting for most of the growth.

The three major aromatics, benzene, toluene and xylenes

move into petrochemicel alony with the routes shown in Fig. 1

below and Fig. 2 (Appendix).

Figure 1
A~ ROMATIC QERIVAQIVES

Ethyl Benzene Styrene
Cumens Methylstyrene
Dodecyl -Benzene
Benzene Phenol
Meleic Anhydride
Adipic Acid
Benzene Hexachloride
Trinitrotoluane
Toluene Toluene di-izocyanates

Synthetiec Rubber
Polystyrene

polyurethane

Fhthalic - isophthalic &nd terephthalic acids
Paraxylene terephthalic acid

Xylene iletaxylene isophathalic acid
Orthoxylene phathalic anhydride




In the Table 7 is shown estimated world demand for

aromatics for the manufacture of chemicals.

Table 7

DEKAND FOR AROMATICS FOK THE wkNUFACIURE

UeSehs

Bengene

O & P Xylene
Vle Burope

Bensene

O & P Xylenes
Japen

Bensene

O & P Xylenes
Other

Bensene

O & P Xylenes

Totel Non-Communiet hrcas

Bengene

O & P Xylenes

OF CHEMIC..LS
( 1000's iletric Tons )

850
235

500
65

7 600

1,690

1975

4,550
1,300

4,200
1,140

1,400

808

11,150

3,130

-
O
[e9]
o

|

5,600
2,080

5,600

1,725

2,000
0no

1,800
325

15,000

5,000
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At present there is no existing production unit of
aromatics in Pekistan, hewever, the demand is growing with
significant pece. The BTX-aromatics are busic intermediate for
production of very consumed products. The luck of BIX-uromatics

production has been retarding the promotion of industries buged

on latter ones.

via jor consumers of BlX-aromaticc in Chemical Industry

are synthetic fibers und plustics and some chemiculs for varicus

purposes.

Estimated consumption of BTX=-aromutics in Pakisten is

given in the Table 8 below.

2.1.0 Benzcne Consumers

In the estimceted consumption of benzene we have taken

the [‘ollowin, products :-

- Nylon 6
- Insecticides (BHC/DDT)

- DDB (Dodecylbenzene)

- 2.1.0.1 Nylon=6 according to estimated figures of Nylon-6 we
have selected the plant cupacity of caprolactan of 16000 t/p
equivalent of 16000 t/y of Nylon 6 fibers (including about 4.5%
content of water). This capacity is very close to our estimate
of the 1979-80 demand. The capacity of 15/16,000 t/y we heave
chosen becauve (&) iaplementation will take tine and production
would be plunned to start 1976-77? (b) According to a preliminary
analysis showed it to be about a minimum econonic capucity and
one of standard size for which there muy be some econony in

engineering cost. Let us see the positivn of man-made fibers.
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Estimsted coensumptien ef nanemade fidbers for the current
dceade is shown in Table 9 belew :=

Table 8

Sstinated Consu mit!.on of Man-nade
Fibers 1"70-00

n thousand tsne)

1978 8000 29.2 8000 29.6 10,800 39. 3| 680 1.9 1|;7500 100

1990 ISOOO 26.2 Ei7000 32. 1| 20,000 38.7 |1600 2.8 l&&OOO 100

This 8 taken frem the survey "Seme fncts about consumption and
Bi'ocuoinc of man- made fibers in Textile {ndustry of Pakistan.

1-PAK 26 = T. V. Janakievski (Mere a.uu. about nﬁrthotic fibera
can ba found in adove mentionod survey and eport).

2.1.0.2 Inascticide
Batimated consunmrtion of Bensens {n this Sccter is

based oen the existing productioen eapacity and copomuptlon of
BHC/DDT and additional enes which would come during the next
two plan poried 1970-80.

Assumed figures of 2000 t/y of Benzene rre taken nas
ainimum demand by 1978-79 in Pakistan at present therc arc three
factorias produeing DDT, two of them in West Pakiatan and one
in East Fakisten :-

« DDT-factory, Nowghera.

- Insecticides factory, Kala Shah Kaku noar Lnhere.
- DDl-faetory, Barabakund near Chittagong.
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e Tho first company estadlished lor DDT in Pakistan
in Nowshera, whieh i{s now run under the managonent of Teehnienl
enterprise Ine., New York/USA for the Ministry of Heslth,
Originally, the plant wns opernted By WPIDC, The eapaelity of
this plant is 6000 t/y of toehnic~l DDT per year. The productisn

programme alse ineludes powder formulations,

The Kala Shsh Kaku wns put into operationin 1967 with
espacity 1800 t/y. This plant nmanufactures powder and dust
formulations and eould alse produeec liguid mapefactures.

- The plaant in ‘Barebreund nenr, Chittngong pelongs to
EPIDC. Its gapecity at present is about 1600 t/y. Production
qul'et..nrtod in October 1966.

All thcse plants -re operating on inported benzene,
whilo ehlorine and nlcehol are purehas.d from loenl sourees.
The ratie ef the production between E«st and West Fakistan
wos sbeut 1:3 in 1968 in favour of West Pakistan. The preduetion
capneitics eore nearly oqually di stributed (35 = 48 in
favour of West Wing).

Aceording to the Battelle Institute Observers (Battelle
Institute Report pago 4268) on future dcmand *It has already beon
pointod eut th-t the demand of the ma jor congsumer, i.e. The
Malaria Eradication Programme is going teo dieappoar, This does
not affoet the actual domend of DDTefacteries in operation but
1t takes way a big potential marke?t which they have not axploited
beeruse they started late beeausc the product was not up to the

mark nnd bee~use the prices were ¢too high,
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Another small but increasing petgntial narket whieh
4s vanishing s insacticide formulatien while preduetion 18
incronsing by 2t lenst 25% every yo r; the demand of this
goctor for DDT will go down {f the DDT producers do not make
spacinl narketing effort. But 4f the formulaters of house-hold
{nsccticides could bde induced to put 1% of DDT in all their
formulations, tho resultant donand would be nbout 10 tens per
annum. The future of DDT productien therefere, lies in ogrie
culturs, in tho sanitatien programme of the towns and cities
and parhaps in a few now dcvclophents such a8 speeinl packing
mnterinls for food itens. The largcst rotential dunnnd ¢an be
{n ~griculture. If DDT mixtures in the form of dust or enulsions
were uscd fer cotten nlone the demand would be sufficlent to
v'rtuslly solve the DDT problem in Pakistnn. For calculatien
purposcs we asaume th~t 30% of the cotton dust containing 10%
DDT, snd the percentage of field coverage corresponds to the
rctual percontnge of spraying nt present. The insecticido®
1s a kind of standard cotton 4dust the number of trentments is
assumed to be 8 nnd the quantity of dust te be 15 kg/ha for
anch treatment. '

The gotal recuirenonta Arc thorsfors 1.5 kg xS x 1600,000
h~ 03 = 3,600,000 kg.

The 3600 tons vhich could thus be utilized for cotton
protection would resprosent nbout 100% of the cnpreity of all tho
pl-nts oper-ting in Fakistan. Considoring the fact th®®' the

protection measuros for cotton will definitely bs expandcd, the




full utilisation of the existing eapaeity in Pakistan sheuld
net be a problem at all.

One of tho biggest prodlem is very high sclling priee.
Por comparison enly wo can take tho ox-factory priece of 75% WP
which is Rs. 8.80/kg. The CIF pricc en which US=Aid supplics
have been baged ware ns follows for 75% WP 8. 491/¢t. 1.¢.
Rs. 2.3/kg.

Tho main fer thosq prheo arecie

« Small plant sisae.

« High raw materials priccs

« Low utilization of capaeity

« Fairly high packing charges cte.

In Pakistan therc are only two factorics for the produetion
of BHC.,

- Insccticides (Pnkistan) Ltd., Kala Shah Kaku

« Chemteal Industries 8f Fakistan Ltd., Brrabakund
Chittagong.

Aceording to the Battclle Instituto Survey the Inscctieides
Ltd., has a production of about 1800 t/y of technienl BHC contoine
ing 28% gamma isoners Enst Pnkistan plant has a production of

1000 t/y.

Dadacil Benzene/DRB

Complote market analysis fer DDB ond DDBS ean be found in
Battelle Instituto Market Survey 5.7 Page 448 ~nd 8.8 Prge 632.

In this paper we will take some data from that survey.




The Rredustion of DDBS in Pakialan.

The main manufacturers of DDBS at prosent is MNuteh~lly
Chemnicnls Ltd.; Karachi with useable sulphonation capacity of
200 kg/h and spray 4rying cnpaeity of S00 kg/h with full capacity
per year the faectory could preduce 3600-4.00 ¢t of wnvnhinc powder,
The coneugption of BOBS would be then about 720 tons. Futehally
sells ths oajor part of his praduetien to Levoer Bros. (Pakistan)
Lt4., Karachi. Lever Brothers have succossfully introdused hguse-
hold weghing powder under the dranch nnme "Surf" in Pakistan
Burmah Sholl sell an Industrial dctergent nemed "Tecpol®, nalinly
te the textilo industry.

There ars two more saaller produccrs of dotergent items -
Textile Chemical Industries and Shujn Industries, both  loeatcd
in Karachi. In 1968 was imported about 1000 t of alkylates
(an average 92%).

Preduction of DDBS and rcady-mnde Dotorgents in 1968 was
as followset-

) - DDBS 628

« Dgtorgents formulation 3128
In tho 1069 the capeeity and production of dectergents based on
DDB iner:csod te thc figure of 6000 t.

Betimatod econsumption DDBE - bnodzl:m'faee Active would
Substances by 1978 (Standard Washing powder equivalont Y be about
80;000 t. This means the requirements in term of DDBS would be
about 10,000 t/y or about 7000 t DDB,
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- Washing powdcr 19000 t
« Industriil detergent 21000 ¢t

Totol =000Q t

This ostimntes means that 1978 with n prospcetive pepulation
of 156 million, the per enpital consunption would be 320 gr. of all
xinds of dotergents, or approxinatuly 120 g. of houschold
detorgonts, it prusent under construction ie Fruji Found-tien
O0lofin Complex in Karachi (Korangi). In tho production progrnamme
of this Complux is plnnned 10,000 t/y DDB with the pessibility
fer the oxtension to 15,000 t/y. This e~pacity will cover the
dcmand up to 1980. The start of production is expuetcd by 1073-%,

In Pnkiston at prescnt DDES types of dctergents prapar-tions

are usaed in :-

- houscholds, mainly for w-shing tuxtiles.

the toxtile industry for washing purposcs
and as n diabursing agent.

- the paper industry rs n disbyrsing agent
- hotcls for w-shing purposcs

« 1aundrivs for washing purposcs

- traip cleaning by tha Rollwny Authoritics
« the insecticidc industry as an amulceifor

2.1.1 iguane
As it is shown in the Table No.8 estinmat:d d¢nands for

teluonae Are -

1978 4000 t
1980 $000 ¢
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Thesc demands ar: chiefly intendcd for industrinl proccssing 1:1
i{n Wost and East Pakistan.
2.1.2 Para-xvlane

Estimatod demand of pnra-xylcnc is intonded for precessing
in Polyester fibors only.

Estim~ted requircments of rolyester ribers in Textile

Industry of Pakistan by 1978-80 arc shown in the Iable 9 & 10,

Ible 20

Estinntod" consumption of Solyeater fibers in Textile industry of
Pekistnn for period 1975-8

1 I ] 1 1 Fllﬁmﬁﬂt ugg ng$
0

8009.0  15000.0 seoo.o 1500.0 | 2000 a000 | 20,300
i i

The Tnable is tnken from the Survey "Some f-ct about consunption
and proccssi L® man-nndo fibers in Toxtile Industry of P-akistan
UN=Pnk=26 T. V. Janakicvsko.
Moro Aetails nbout aynthetic fibers requirenents con be

found in -~bovs mentioned surveoy refecsse

Following the m~rket figures of polyestor fibcrs, thd
Adom~nds of pnarn-xylene would be nbout 13000 t/y by 1978=79.
2.8.3 Qrtho-xylcne (6720 t/y)

The rcquirements of ortho-xylene are intended for
production of Ththolic anhydride ~nd further processing into

Dioctyl phthal-te for DOF and Allkyde rosins.
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As it is shown in thc Tablc ..... the requircrents of DCi
are astimnted at 16,000 t/y which will b¢ included in EFIDC
potrochemical Complex. The potentinl dennnd ~nd consunption of
phth~lic nnhydride in P-kist-n could bge

1978 1980
DOP 8000 t/y 16000 t/y
Phthalic antydride (x385) 3080 t/y 1660

According to B-ttlle Institutc barkoting Report follewed by
Interim Report of H & G and our estir-tion (Refeeeess) the
domestic production end consumption would be ns it is shown in

the Table 11,
Iable 11
1978 1980

Alky@ Resine consumption 5800 t/y 8500 t/y
Alkyd Rosine production 3500 t/y 5100 t/y

Phthalic nnhydride consunmption 1150 t/y 1700 t/y
for Alkyde rosins

At proscnt, cxisting and snnctioned capecities for

alkyd resins production arc entircly in tha W¢st, howevcr,
we assume thnt in thc next period will be dcveloped cca. 30%
{n Enst Pokiston (H & G Vol.III, 2-3)
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- Benzcne 21000 t/y
- p=xylene 13000 t/y
- 0=xylene 9000 t/y
- Toluane 5000 t/y
- Mixed xyl:nes 5000 t/y
Total 53000 t/y
1, Benzene:
- for cyclohexanedcaprolactam 168000 t/y
- for insecticide - L. F. ‘300 t/y
- for DDB 5000 t/y
21500 t/y
2. Q"&Ylgne
- for terephthalic acid/
polyester fiber 13000 t/y
3. Optho-xylong.
- for phthalic anhydride for 9000 t/y
processing into DOF and
Alkyd resin
4. Toluens
- for processing in existing 5000 t/y
Ordinaence l'actory
Se Mixed xylene
- As solvent 5000 t/y

This schome assumes that the Integrated Chemical Complex

would be build up on the plot of Eastern Refinery with the

following plants :-
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- Caprolactam unit 16,000 t/y
- Terephthalic acid/DMT unit 18,000 t/y
-~ Phthalic enhydride unit £,000 t/y

These threo plant would consume 75% per cent of BIX-

aromatics es it is shown under item 1,2 and 3 above,

The final products from sbove mcntioned complex

would be :~-

- Caprolactam monomor 16,000 /A
- Torephthalic acid/DiT 18,000 T/A
« Phthalic anhydride 8,000 T/A

Total production __42.000 T/A

Caprolactan, Terephthalic/DNT and rhthallc anhydride monomers
would be Adistribute? to various location in ' est and East

Pakisten for further processing into:

- Nylon 6 fibors
- Polyestur fibers
- DOP and Alkyd resins respectively.

This scheme nesumes n130 the BTX-aromstics, chemical complex
and gpnthetic fibers capacity would gynchronize the construction

and start-up of production.

The eynchronization of construction would avoid the
loss from the psrtial utilization of capacity. The rum~inder
small cuantity of BlX-aromatics would be distributed to the

existing plant in West and East Fakistan.




2.2.0

Eropoged Selling fricos

Informing our judgemcnt nbout sclling prices of the

products produced in the plont, we have taken into consideration ’

the current domcstic prices i.c. CIF prices nnd lrnded priece of

{mportad products -nd world market prices.

2.2.1

1)

2)

3)

4)

5)

8)

Frosont prices of imported BlX-amom~tics in Fakistan.

Benzene:
CIT price Xs/ton s66 § 118

Lendad price including
insurance, custom cuty
clearance Rs/ton ggs § 208

Eara-xvlene is not imrorted but ex=frctory sclling priec
{s in the r-nge of § 180-200 ton -856-960 Rs/t

CIF price should be 1000-1200 Rs/t

Landed price including

nll expenrses 1850-2000 Rg/t
Iolucne

CIF pricc Re/t 480

Landed price s/t 900

Orthoéxylene 1is not importcd, but ex-factory sclling
price ~t proscnt is in the range of 70-80 $/t,335-280 K/t

CIF prico would be s/t 620- 700

Landed price would be Rs/t 1150 «1300
ut s ﬁg -a! lgnﬁ

CIT price 510 Rs/t

Lendcd price including ~11

expenscs is coming to 900 Rs/t

Cvclohaxang wrs not importoé but factory selling price
in the dovelopud regions is in the range 90-100 $/¢.
CIF price would bo 860-700 "/t

Landed pricc including all
expenscs is coming 1200-1300 Ra/t
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Igble 12
w MA t c BTX -~
| I | T
| U:2. ll Gorqeny. | H U.K

$/¢] na/t} /41 R | &
Benzene 270.0 333.2 80.0 380,8 80.0 380,0 86.0 479.4 78.0 371.3
TOIuene 66.0 31401 66.0 31400 6308 - 6600 - 6802 -
o-xyleno 86,0 409.3 ©2.0 437.0 88.0 418,86 90,0 428.4 88.0 418.0
p=-xylene 270.0 952.0 200,0 952.0 = - 210.0 969.6 205.0 975.0
p-xylcne 75,2 357.0 66,0 314.0 60.0 85,0 84,0 304.0 ©68.2 324.6
Cyclohexane 100.0 476.0 110.0 523.8 =~ - 100.0 §23.6 - -

Source:~ ECK, January, 1971.
- The 011 Taint and Drug Reporter Nov.23, 1970.

= Another paper sources.




Prorosgd Selling Frico and Estimated Revapue
We propose the ex-factory selling price for thc products

of these rlants should be ss follows :-

TE’D]Q 13

E oot Sales Revepnu

1 B

| Qua?;itbl Ironoscd Selling | Revenue

g sclling } ‘ Ptﬁgg

in tons j ¥/t Rs/t Rs/%ear

| I L (000)
Benzene 21,070.0 120.0 §71.2 11,995.2
Toluene 5,000.0 110.0 523.6 2,618.0
p-xylene 13,070.0 240.0 1,142.4 14,851.0
o=-X; lene 9,000.0 130.0 618,8 5,569.0
Mixed xylene 5,000,0 120.0 571.2 2,856.0
Totnl Kevenue of BT3.(53,000.0) = - 37,88¢.0
Cyclohexane 16,000.0 127.37 606.28 9,700.5
All Totnl (69,000,0) = - 47,589.0
Average selling price would be 689,69

Note:- Utilization of capecity for the first 3-years
would be 65% and 95% respectively. lhercfore,
salos rovenue would bo rosrectively accoring
to the utilization.




SECTION 3
1ANUF ACTURING

3.0 Operating Facllitiep
3.1 Plant location and aite descrirtion

As we have mentioned there is no alternative site for
3TX-aromatics production then Enstern Refinery - Chittagong.
There is no doubt that rromntics rroceasing operations are pert
of refinery processes. Aromatics procducticn clenrly cannot be
considaered without full regerd for the oversll petrclecum and

chemical pictures.

Eastern Refinery in Chittagong is very convenient
solution for BIX-aromatics production bec-use the gnsoline poel
{s vary low. In this scope the consicerab’e qu-ntity of -~romatics
are not us:d economicnlly.

Establishmet of HIX-aromntics orersation in E-stern
Refinaery would improve the ecoromy of Refinery =2nd will open the
possibilities for the promotion of new industries for further

processing of aromatics,

3.1.1

Total plot area of 1-nd in possession of refinery 1is
200 ncres only, 10% of this is uncer refincry installation and
storage. Morz than 50% of the required 1n~nd intenc:d to be
utiliged for other rrojects. 22 =acres of land sepnarately 1is

recuired for housing colony.




The fixed nssets of axisting project is shown in Table 14

below: -
Igble 14
|
Farticulars i 16 i FC I Totnl
l (O00)Rs IV(OOO)Rs lﬁRs(OOO)
1. Land incl. housing estatc 6300.0 - 6300.0
2, Land development 5426.0 - 3500.0
3, Civil engincering water R, 11200.0 - 11200.0
4, Hosing Est-tc 3300,0 - 3300.0
5. Plant =nd Machincry 2169.0 41145.0 43314,0
6. Plant and Mechinory Exten, 1362.0 3238.0 4600.0
7. Erczction 10621.0 17607 28228.0
8. Services - 1712100 1712100
9, Custom duty, insurnnce
a) 1200000 - 12000.0
11. Roynlity and licencing - 685.0 685.0
12. Rep. service - 3102.0 3128.0
13. Intecrest on Capital lonan 1276.0 - 1275.0
14. Pre-production and start-up 9168.0 - 9168.0
15. Consul tancy 442,0 924.0 1366.0
16. Contingancy 400.0 1000.0 1400.0
Total 66089,0 85649.0 151738.0

Design capncity of Bastern Refincry is 1.5 milllion tons

of crude oil annually to procuce vnrious petrolcum products

shown in Table 15 bolow. 4s it can be acen cpncity will be

fully utilized by 1972-73.
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Eastern Refinery consists of the following unit:-
- Atmospheric distillation.
- Hydrotre~-ting and hydrodeaulnhuraing units
~ Merox
- Reforming unit (ITP) 75000 T/A
The refinery at present ~1ternated between the use of
Aghajary and Marban (Abu Dhaby) crudes in the ratio of about
2:1, This crude are both amailable at the some price of 62 Ra/t
1anded plus 4 Re/t. Tax, rlus 6.5 Rs/t port dues. Total cost

then es 0o 0 800 Rs. 72.5/T (s.16.23/t)0

Aghajary has the higher potentinal for nromatics, and
the 100-150°C cut used st prescnt as feed to the reformer unit
w~3 obtaired in 8% yield on crude. For arom tics production

the cut could be widened to 70-160 Oc at 13-14% yield.

The present 100-150 naphtha cut, reformed at 97 oN
geverity gave 85% yield of liquid of 50% aromatic content.
Zstimated gasoline consumr tion by 1975 would be about 124,000
T/A in which reformate would share with about 50%. This means
even by 1980 the existing capacity of reformer unit will have
15,000-20,000 T/A spare capacity. Part of reformate can be
replaced by raffinate + C9 fraction from aromatics plant which
together with aatisfnctory ON.

3.1.2 abjilit abl r t C
BTa=ar tics FroJe

0
[

Present plot of Eastern Refinery is more than enough
for the extension of nefinery from 1.5 to 2.5 million tons

and sdditbonal plant for BIX-aromatics.




3.1.3 Availability of Water

Raw water usage for boiler feed and cooling tower
make-up is at present 800 ma/day, from the tuve wells of which
there are five on the site only two normally being used at
one time. Sodium chloride content is from 250 ppm. up to
1,500 ppm. at the very worst. A well costs about 40,000 Re. to
bring into operation, for a mrximum flow rate of 7000 to 15,000
gallons/hour. The life of well 18 uncertain snd may be 1limited
by incresse of snlinity rather th-n reduction of flow, however,

it can be taken into conaideration three to tern. year.

Recently, Enstern Refinery has taken in practice the
collection of atmospheric and surf.ce water in a simple pond
excavated in the rither impervious silty socil 1.e. "tank"”
water, which is the standam source of water of the region
would be much more economical. Eastern Pefinery has built one
»tank"” on which was invested about 100,000 Rs., complets
including sncillary equipment, which it 18 expected to supply
an averase of 300 ma/day over the ye-r, It is considered that

this system 1s very rcliable as stand by supply.

3.1.4 Availability of stesm and electricity

Staam - 200 pesig steam was suprlied by two package
boilers of french manufacture (one working one spare) and a
further boiler will be added at the same time ns the extersion

will come Aduring Fourth Five Year Plen.




3.1.5 Electricity - can be broucht ~t about 26 paise/kwh
from WAFDA, “ut normally all requirements are met by diesel
generators, running on light diescl oil, =t an estimated cost
of 16 paises/kwh, There are three such generators of 1170 AW
ncmjnal output but their actual capacity 1s only 700 to 800
W, The normal peak load ia at prescnt 1600 W mexiaum and

it is proposed to add a fourth gener~tor.

3.1.6 Cooling Water

Cooling towver capacity is very gencrous, 30 that the
present corling tovers =111 be adequate for the next extersion

6

up to 2.5.17° tons crude intake.

Je2 T 9

The bulk of petrochemicals (olefins nnd diolefins)
are cominc from the light hydrocsrbons gases as feadstock

by pyrolysis of 1light naphthea.

The three most consumed aromatics are used as raw
materials. Benzene, toluene and xylene, briefly known as BTX,
can be obtained either from coal or petroleum. krior to world
War II - Coke even gas wns the only source., decause of
treamendous military requiremants, petroleum refineries
developed methods for producing ~nd extracting toluene ard
xylane from pet oleum. The so called "hydro-forming” plant
were also built during the same period to supply toluene.

After the war these plants continued oporatior, not for the

productior of toluene but to up=-zrnde gasoline stock for
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antinock quality. The so called "Octane rate" brought about
by the higher compression ratios of moderr. sutomotive engines,
forced other refineriea to install cotalytic reforming

equi pments.

On an average, aht distribution of aromatics in reformate

is: -
- Benzene 10
« Tolucne 40
« Xylana 50

This ratio is quite contrary to the market demand as
is shown in Iable 2, In an attemrt to supply benzene for »
tight market the refineries werec glutted with toluene and
xylone, For this reason the hydrodealkylation processes

appaared,

”

The quantity of coke-ovon benzene, which consists f
tQOphona, other sulphur compounds and high boiling aliphatic
hydrocarbons ias not suiteble for many chomical uses without
extensive purification process. However, hydrodealkylation

process has somewhat nlleviated this rroblem.

Thae tremcondous growth of the requiremcnt of aromatics
for the manufacture of cheomic~l has becn primarily for atyrene
monomer, phenol, nylon, polycster fihbers, synthetic detergent
and others.

Fortunately, catalytic reformers do rot have to be used
specifically for aromatics production, but thoy may be used to
produce high octane gnsoline. Similarly, hydrodealkylation units
are adorted for the production of naphthalcene and jet fuel ctc.
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The aproarance of catalytic reforming proccsscs in
about 1940 and its trcncndous peat weT expansion revolutionized
th, production of aromntics from netrolcun. The combiration of
domand for high octane garoline rich in ~romatics, with the
develonment of nev rntnlysts, and new methode for scn-onting
aromatics has not only resultec in ~ high output but also
crentad a much greater potential cutput of srom- tics from

petroleunm.

Ir. the course of building a petrochcmical industry,
Pakistan has taken into consi”eraticn the rromctien of arom~tics
hydrocarbora. Sincc the ~rematics and derivatives ar: mostly
coming a3 co-products or by-products of retroleun rcfincries
and petrochenic=l industry, there are no significant differences
{n fecdstock ~nd rrocesses com~-rad with other countries in the
world. [hus, feedstock -nd processes in case of Pakiazt=n would
be irn cornformity vith other regicrs ‘n the world, Since FPrkistan
hns no production of coke, the entire ~roduction of «romatics
should bec based on petroleum in the frame of existing refineries
or as joint ventum between petrochemical complex incduetry ar.}
refinerics, bec~usc the first c pacity of retrochemical comprlex
(olefin) industry in Karachi can not give sufficient fecdstock

for the economicsl rroduction of -~romatics.

There arc, generally spceking two basic possibilities

for the promotion of aromatic production.
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1. The productior of BTi-arcmatics in Bast Takistar
{n the scope of Esstern efinery = Chittagong using the catalvtic
reformate 1.0, straight liaphtha -3 fecdstock (65-170°C cut).

Since the motor gnascline consumrtion in ©ast Faxiston
is vary low (Sec Table 15, ERL-Lorggerm producticn 1970 through
1980). Tho promotior of BIl=-aromatics procuction in Eastern

Refinery would solve the demards for F-kistan,

Although, nt prescnt the maicrity of the mnrkct demancs
are in West TFakistan (about 70%) . fhe prowction of Sl¥earcmatics

in Enst Fakiatan is rcason ble from the followirg roint of vicw:=
the
- By/implementation of ~rom~tics rrocduction in Eastern

Refiner, . The economy of g~stern “efinery could be
improvad.,

- SIX-sromrtics production in Enst Fakistan conld mnxe
nossible further proccssing, some of them into
procursors of synthetic fibers -nd other rroducts
which could give a cre~t impulse in textile industry
{n East Fakistan and inter wing trode.

-« Certnin balarce could be establiched in inter-wing
trade vith petrochemical rroducts. IThe test Takistan
petrcchemicrl (olefin) complex would supply the olafin
based products to East Pakistan market, Bast Fakistan
aromntics complex would supply aromntics bas:2 products
to West Pakistan Market.

- With this rossibility would bc prevented the nresent
intention of implementation of acrylonitrile/zcrylic
fibers on bese of ncetylens, which is very wrong

solution from the point cf view of m~rket dcmand
economically and technically. The implementstion of




polvester fibers production processed from p-xylone
aromatics would be right solution in Frkistan's
conditions.

- Since the transport fncilities from Enst to Viest
Pakistan uscd to be utilized 30-10% orly, there are
possibilities to transport from Enst to w“est to be
chanply.

2, Second solution of BTX-sromatics rroduction cen be
Karachi location, under joint project of Fruii Founé ation/
National ¢F Fnkistan rufincry, using as fcedstock:

- Pyrclvsis gagsoline from Naphtha eracker oi” Frujl
Foundation in Korangi ncarby of lation-l and Fekistan
Refinzry.

In the eecond phase of Faujl Foundation Olefin
Complex 43,000 t/y pyrolysis gnsoline would be
av-ilable which can be one of fecdstockse for
BTX-aromatics production especially benzene.
Pyrolysias gnsoline with high content of benzene
(30-32%) offers to somc extent more cconomical

eroduction of benzene than cat. rcformate.

- Cntalytic Reformate (from Narhtha cut 65-170°C)
Since pyrolysis gosoline from FF will be in limited
quantity the second fcedstock should be cat.reformnte,

Typical composition of pyrolysis gasoline and cat.
reformate (at the RON=clear on the various scverity levsl is

shown below:-




Tycierl composition of pyrolysis g-~solineo
and catalytic roformate gf Aghnajary
naphtha cut 70-183"°C

1 |

| Pyrolysisi Cat. reformute at the

| gnscline | various severity

%, wtg % wt% . .
Qﬁi# ROI. clier 1 96 i 95 i o8 i 101 N
Benzene 32.0 5.5 6.6 7.8
Ioluuns 15,0 19.5 27.1 25.9
wylene 12.0 27.1 29.5 32.0
Cg-sromatics 11.0 13.1 13.1 16.3
Tot~l ~romatics 70.0 65.2 73.9 82.0
Grand Total 100,0 100,0 100,90 100,0

The nctusl distribution of aromatics in any reform-te is
dependont of course on the precursore in the¢ nnphtha of the
sovarity and cut of naphtbn.etc. High severity rcforming processes
with now improved cntnly#ts, recertly producéd 70-80% of rrom~tics
from full boiling rnphtha.

Sg:ﬂromqtica fcedstock

Table 17

Typicel distribution of Cg
arom~tiecs vol®

} Hydrostwblized} Cntalytic} Toluene dispro-
‘ pyrolysis gns l refo;mqte' propor;ionation

vol¥
Sthylbenzene 46.0 16.0 0.C
Para-xylene 11.0 19.0 28.0
Metaxylene 30.0 45.0 48.0
Ortho=-xylcne 15.0 20.0 24.0
Iotol __100,0 _100.0 _100,0




The production of Ce-promntics {s complic-tcd by the
fact thnt there are fcur {somers, with very similar physicnl
constants, but also because of the repidity of growth in dem-rd
for some of thase compounds, A rascent rese~rch ~nd commarcial
i{mrlement~tior h-ve 1cd to process which crn tronsform one
arcmatic structure into ~nother giving to rroducers grcoter

flaxibility.

The source of Ceonromatics are catnlytic reformote,
pyrolysis gasoline ~nd racertly thoso produced from the dis-
prorortion~tion of tolucnc. The distribution of isomers within

aach stro~m is Aecidedly di{fferunt ns shown in the I-ble 17.

The valuc of ench of these mixed zylene strcams mny be
different depending oh thelr us.. Tor ex~mple, if it is dusired
to produce p-roxylene, the mixed xylenes from toluene dispro-
portionition h~ve 2 aubst 'ntinl ~dvantage over the other becnuse
of the inheront higher coacentr-tion ef p rnaxylenc, In 2ddition,
the low ethylbenzenc content of the mother liquor from the
paraxylcne sopar~tion proccss rapresents n incremental yield

rnd operating cost sdvantage when using an jsomcriser.

The high concentration of ethylbenzcne in pyrelysis
gasoline to some oxtent is disadvantage in the production of

p-xylane.

Considcring the comnosition of two feecdstock (pyrolysis
gnsoline and catalytic roformnte) we should come to the

conclusion that pyroly=ls grsolinc has a high priority for the

streight production of berzena only.




Catalytic reformete hnving low percent of bznzene nnd
high content of C7 nnd Cs-nromﬂtics ijg morc convenient in tae
production of par~ ~nd ortho xylcne. For bigger production
of berrene would reaquirc the da~lkyl-tion or dieproportionation
anit for tr-nsfaring teluenc to barzere, Including the now
“techni -ue "Di sproportion~ticn® of tolucng this feedrteck is

mor-~ flexible thrn pyrolysis g~soline.

3.2.1 I rocgssgs

A rocont d:velonment of ~rom ‘tics m-rket dcmnnds for
thoe chemicnl products ranuirements ~nd fuel the ~rom tics pro-
ccossing orpcrations are secoming comnerci =11y more importsnt,
The interdepond.nce of Fetroloum nd Eotrochemic-1 Industsy nre
bacomine greatcr ~nd the tendercy cof coreful {ntegr-tion of

cperation into the "Chemic-1l Refin ry" is often =» re~lity.

Since P~kist-n han no other sources for arem-tics thmn
petrolcum feadatock. The procisses which have to be considered

are. -

- Catalytic reform-te precesscs.

- Pyrolysis gnsoline based processes, this one mostly
for »roduction of beneztne. s

Since thc qumntity of pyrolysis gasoline in this dcende
in Takist~n is limited the only solution hns to be t~ken, the

production of PTX~rromatics on bnse ofi-

- Crtalytic reformate or

- lixed foedstock cntalytic reformate/pyrolysis
gasoline.




= 50 ¢~

The Bast Prkistnn scheme of BTX-nromatics allows the
catnlytic reform-te fe.dstock beLfJgZd beecruse there is no other
recdstock. As ve hnave mention.:d the reccnt commercial production
sxperience provad the successful ~dortion of rev methods which

can tr-nsform one ~rom:-tics gtructure into ~nother. By this

possibility c-telytic reform~te nrocesses followed with othcrs

bec-me th: most importnnt in production of BIXx-=srom~tics.

In our further consideration of Enst Pakist~n BTX-
~romatics production schome, we will take c-t-lytic reformate at
the RON-cle~r 96-98 lcvel of soverity of Aghajary naphtha
feadstock.

In the Fig. 2 is shown 2 simplificd scheme for the

manuf cture of BT X-~romatics.

3.2.2 Toluane 413propo rtionation

Recontly, the tochnology of e~romrtics ~dvanced by new
commercializ.d techni-ue for reacti~g.

- twe toluene molecmles to form bonzenc ~nd xylenc molecules
by movinge moethyl group from one tolucne molecule to nnother.
This re~ction is called "Disprorortionation”.

Normally during the course of c-t-lytic reforming to produce
BTX, tho refiner will make a relatively smnll anount of Cg-
~romatics which are predomin~ntly trimethyl be:zenes. The
dcvelopment of disproportion-tion technology 1led to thc
~bility to renct 2 molccule of trimcthyl berzene with »
molecule of tolucne to form two molecules of xylones by

transfer of a mothyl grour. This reection is c-lled
*Transalkylation”.




Advantnge of disproportionaticn process compred with
toluena denlkylatior is in thnt, that thc methar . molcocule whieh
{s split off h~s ~ very low valuc per ton ccapnred vith either
to'ucne or benroneo. It mecour ts Torv some 15% of thc weight of
tho tolusne or benzenc. It nceccunts for some 15% of the welght
of the toluere melecule ~nd this loss urod.s much of the berefit
of the bonzene rom molccules of toluunc. In the Tortory nroecss

this is cririod out by n cotnlytic rc~ctien,

The process hna tho Tlexidility to nccont Cg-wromqtica
in ~Adition to tolucn: ~n’ thus increrse the ~roducticr. of xylcncs
to baon.zne. Tt is nossible to roduce molc ratios o xylenes te
bonzaera 07 to 17, The xylenes rreoduced h-ve the comros’ tion 23-28%
paraexyloenc, 20=-23% ortho-:ylene 4€=350% mett=xylsne, +ith troces
of ¢thyl benzcenc. Tho eot-lyst system liag » 1ifc of -~Tround two
ye~rs. Renctor orer -tiorn conditions »re in the rang: of 10=-12

~tm, pressure nd 350=-530°C.

Unfortun~ tecl,, howevor, the extrn c-~it~l cost and
utilities charg.o of the disnrc-ortionation route 1nrgely a=3o-

ci-ted with thc extr- work up ch-ins is onc disdv-ntnge.

"Disproportioration® ~nd ®* Trans-~1lkylntion re~ction offers
mora to the menuf - cturer ~ method for ineransing xyl: nes product-
fon without 1 corresnonding iner--~ae of fecdstock i.c. in
gasoline production. Thus, the producer is ~ble to maintain the
required balnc2 beiween fuegls and nromnrtics for chemical.use.
Furthermorc, gro-~ter flexibility in marketins strategy 1is
attain.d,




3.2.3 Sglgction of the Frocegg Schene

The production of aTrearomntics nd cyelohex=na would

be integr-tod in the frame of B-st Pnkistan Refinery.

The plant for the (roduction of DBTh- romrtics from n-pthn
froction (85-170°C cut) would consist of the following units: -

- Hydrotronting unit

- Reformer unit

- Aromnatics extraction unit

- Fractionation unit

- Isomcrisntion-disproportion-tion unit
= Parex urit

- Cs-splitter

Genornl flow shcet is attached -t Pnge o....

Hydrotrnting is roducing the content of moteri-ls in
n fecdstock which would otherwisc poison procescing cat-lyte
this 13 the largost single use for the proccss. Hydrotreating is
used to improve qu-lities of n widc range of petroloum stocks
by the removal of sulfur, nitrogon, heavy m~t-111ic contamninents.

The proce¢ss uscd is hydrogerts olefinlas and aromatics hy“rccarbenc.

The focdstock is prehc te? in the presence of hydrogen
to o temperature of 752 F m-x. The mixture then process thrcugh n
£1x-3 bed re.ctor vessel ~nd after cooling goaes to a high wrcssure
sep~r- tor whore hydrogen rhch g-8 18 cep-r-ted in order to be

recyclad to the reactor or used in other oper-tions. After this

seporation the product stre-m is st-bilised in a stripper column




where 1ligsht ends and reaidnu-l hydrogen sulfide ro removed.
Oparating process conditicns and c-talysts arce salected accord-
ing to the feedotock chor-cte=ristics ~nd the spo-i fic-ticns

requir.d for the precducts.

Typic~1l conditions ~ru:

- Temperaturs °F $00=~800
- Prossure psig 200-100C
-~ Sp~cc valocity 1-10
- Hy, rocycle, sef/bbl 9n0

3.2.5 Cotrlytic Reforming

From the hydrotre=:ting unit the feadstock is conducted
to the reforming reactors. On base of recent improverente of
c~talysts. The conversion to ~pomAtics i3 carried out at low
pressure with hizher space wolocity and lover recycle ratio than
bofore. Different types of catalysts -re available and selected
anccording to the tyre of sper-tion severity anc reedsteck, 1t
could be uzed c~talysts with 0.35 to 06% pt. The chemicnl
reactions involved -re msinly dehydrogeration of naphthenes to
aromstics, dehydrocyclisation of par~fins ard narhthenes 'nd

partial hydrocracking of he~vy rarsffins to light par=ffins.

3.2.6 Aromatice extraction unit

On a technical scale, aromatics are almost exclusively
sep>rated from non-aromatics of the ssme boiling range by 1iguid
axtraction. A ~rerequisite for the aprlication of the process is

that the orgn-nic solvents used -nd the mivture to be sep=rated




3n . two phases. The solvents and srematics nre separ-ted by
distillation, A8 solvents only such materinls are of use which
cont:in a polar greup. For economie reasons aolvent with boiling
point, which exceed that of the ~rom~tics to be extracted, =re

given preferencea.

The solvent is fed to the top of a multi-stage extractecr
where it travel downwards and preferentially discolves the
aronatice. The mixture to be seprarated is charged to the centre
of the cx.raction tower. Tha solvent loaded with arematics
le~ves the to-er bottom while the non-sromatics go overhead,
The extract is distilled off from the extract rhuse and sub-
sanuently “ractionated into pure products, As nromatics and
non-arcmatics shfll be separnted comrletely a reflux hes to he
recycl:d to the extroction to.er gimilar to other sep-r~-tion
processas using the countercurrent principle. Part of the
aromatics is therefore returned tothe base of the evtraction

tower,

There sre n number of process fer extraction of arom~tics:

- Arocolvan process

- Sulfolan and others,

The 4rosolvsan process was developed by "Lurgi Guselshaft"
Frankfurt/M for the extraction of BIX-aromatics from mixed aromati-
cs and non-aromatics hydrocarbons,prefcrably reformed gasoline and

hydrogenated pyrolysis gasoline, oil «nsifiention and coke-oven

aromatics. The used solvent in this process is N-methyl pyrolidone




with boilin: point of 206%°C, It 48 entirely neutrsl, thermnlly
stable and distilable at atmosrheric pressure without dastruction.
The high solvent cor-eity of Memrthyl-pyrolidone (NMF) c¢on be
@aasily adjusted over a wide range of strength by addition of
water. Owing to its physical properties e.g. its low melting
~oint of 24%C and its low viscosity cxtraction c~n be cavried

out ~t low tarmper~tures contrary to other nrocese, The solubility
of M4 in nonearomrtics mixtuce rocoverced »s raffinate phase frem
the ortraction of hydrosenated nyrolysis g~solines .and reform-tes
the solubility for - water rontent of 10 to ZO% is between & rrd
NS per cent by volume. Owing to 1its ex remely high partition
sufficient only small cuantitics of water arc required for T
recovery, The water used for this nurpoce raturns to thc process

g0 that the water ecycle is entirely closed.

In 11eu of antisolvent or -romstics licflux, the Aroxol:-n

procass uses o mixed leflux consisting of ~romntics ‘nd non=-
aromatics, Ihe non-aromatics con-4nined in the "mixcd Reflux” are
low boiling hydrocsrbons., They are pregent in nll hydro-rafined
products nnd reformates, Because of this "mixod Reflux", the
higher boiling non-aromntics, prhysic-lly diasolved in the extrnct
in the lower scction of the extrnctor; are replaced by low ULoilins
non-aromatics which <re e:s' to sepernte from the ~romstics by
distill-tion. This aprlies in like marner to parnffins, nnphtheros
and olcfina in prrticular. liance, an ad*itional clay treatment at
incrensed temperature and pressure to remove olefine is not

required.




As shown in Figuro ¥o..... the solvant is ch-rced to the
top of multi-stage extr-ctor, 7rom which it tr-vals downwards.
The mixture to ba separated is fad to the solvent pass urwnrdse
and loave tho extractor at the top while the¢ solvent follows
downwards and becomes loaded with srematics, Ir a distillation
tower extrcet and solvent arc sepnrated, the 1atter bcing
returned to the process. lhe woter, vhich is azcotropically
c-rried over with the hydrocorbonz, i= sepnr ted nnd recyclec

to the sxtractor togaether with n~rom-tics free YMF.

The distillatc from extr-et distill-tion, arodratics
~nd low boiling non-nromntics goes tc the ~rom tics striprer
where low boiling nonesromntics and part of tho bengzenc "re
distilled off. Thc residuc, the pure srom-tics, 1is fracticnated
subsequently. I'r-ctionation tower with a few trays are
sufficient fer this step.

The non-sromatics hydroc-rbons from the top of extractor
enter the non-aron~tics stripner wh.re they ganaratsd from the
low boilins compor.cnts, which sre suprlied, together with the
distillate from the ~romntics striprer s "Mixed Reflux" to the
extr-ctor bottom,

The hydrogennted mixture of aromatic and non-aromatics is
suprlied to a mixer-sctter type extraction lower comparising some
2Q-30 extraction st~ges. The solvent an NEP/wnter mixture, is
charged to the top of the tower, from which it tr-~vels dcwnwards.
The londcd solvent is stripred in two singes. In the first stripper

a1l low boiling hydrocarbons ~nd part of the benzene fre distilled
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off. To void pentsne losscs, this stripper operates under
slightly increased pressure. The distilled water is pnrtly re-
turned to the top of the tower, the rem~inder being supnlied to
the bottom to mnintain concentr~tion. The bottoms product, which
is fraoc from non-aromatics is sepnrated in the second stripper
into distillite, the pure sromatics nnd » bottcws product, the

arom~tics froe solvent. Ihe solvent returns to the cxtractor.

The reffinate is withdrawn from the top of the gxtractor
and nll low toiling hydrcc-rbons arc distilled off in the ponterc
tower. This tower operntes under rrcsasure, too. The distillate
of the pontane tower ond that of the firast stripper are supnlied
ns mixed reflux to the extrnctor.

The bottoms product ©f the pentanc tower is scperated
in a wsshor from NMT by means of tho wntery distillato of the
second stripper. The MF/wnter mixturc {3 routed to the bottom
of the second stripi.er. Thus, the wnter cycle is entirely closed.

Howevaer, thc process ia not at 411 1imited to the
production of beniene, tolucno rnd xylenes plus ethylbontere.

It is nlso possible by me-ns of sm~11 ~lternations to extend
the rrocass to the production of Cg-qromqtics.

Apart from the consumption of energy ~nd chemicnals thero
~re other factors influencing the ~pplicability of » process, such
as low invcstment costs, possibility of home annufacture, ndopt-
ability of the process to loc1l conditions, use of other energy

{~asto~d of ste~m, air fan coolers inste-~d of w-ter, adopability
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of tho procaoss to changing r-w material comrosition, ansy
maintgnance as well o9 ensy mainpulrbility. The arosolven procass
{s nble to meet nll these rcquirements.

In nddition to tho nlmost const:nt consumntion of utili“ies
such a8 hest, refrigar-tion, elactric power and solvants thz costs
sre influenced by the sizo of pl-nt.

Bonzane ani toluene nre e-sy to sep~rate heeauge of thedr
boiling points, this is not true, however, of Cg-qrom‘tics ~g €nn

be see~n Tom T-~ble 14,

T~ble

Constants of nurc Aromntics

' Crystallizat{ Boiling g RefrwctichSpecific

i ion | peint | . indes Brovity

l o R 1 ND.20 it 20 o _
Benzone + 53.00 £0.10 1.5011 0,8790
Toluene - 94,99 110,683 1.4969 0.86C9
Ethylbenzene = 9 98. - 136.29 1,40859 00,8670
m-xylene - 47,87 139.10 1.4972 0. 8642
p=xylene + 13.26 138.35 1.4988 02,8610
orylene 25.18 144.41 1.5054 0.8802

All four isomers nrc recovered commerci -1ly row=n=d-~ys.
Ethylbenzene with the lowest boiling point, only 20 b:low p=xylerc
is sep~tated by suparfractionntion. The production of ~ure ethyl-
banzone requires towers with up to 080 trays, n raflux. Intlo of

1:127 and s heat consumption of rbout 20t steam/t othylbenzene.lhe

axncnse involved is ronsonablc only in speci-l circunst-nces.




Scparaticn of motn and pexylene by distillntion is not
possible nt nll, They nrre distilled off together from o=xylenc.
For separation of both isomers from o-xylene towers with about
120 tr~ys and reflux ration of 1:20 ~ra requirec. The purity of
o-xylene is at least 95% thn renminder cons? sting of both

f{somara 2nd trnces of non-orom:tics.
Owing to their different -oints of crystallizntion (-48 and

+13%) m ﬁnd"‘t:'r#leme nre separated by fractional crystnllizn-
tion.

Recont ~dvancos in technology have hoon dircctad ~t using
techni ues other thnn erystnllization for sepnrating pare-xylince
from mataxyl:na. A newly commcrcinlized procass of gxtr-cts mcta-
xylene by ferming a cowplex with BT (Jaran Gns Chemical Proccsc).
Another method suggests thnt pnrn-gylcne c~n he solactively scpo-
rated by usu of « new n~bsorberi without the necessity of low
temperature crystrllizntion (UCP=Parex-Proccss).

3.2.7 Eora=xylune Scpavation - AREX Frocgss

Up to date procesz for sinaration of p=xyl+<ne no doubt
{s "Prreox". This procoss is for aeparrting pexylcne from mixtures
with other fsomers, othylbenzonce ond non-aromntic hydrocarbons.,
The p-xylenoe is rocover.d ~t n purity in excess of 99.57.nnd
extraction officicncy can be ~bove 98.4%, Thc process c-n be
operatad to extr-ct p-xylene in a onca=-through operntion from
cither » Cs-ﬁromatic mixturc derived from extraction or from »
Cg=cut of reformate. Altornstively, it ¢on be operated in conjune

ction with xylene isomerisntion process to yleld »ny required

proportion of tho Cg-nromntics products s p=xylene




Faraexylane is recoverad by sadsorption from the liquid
phnsc in a fixed b2d of so0lid odsorbent. The absorbed p=-xylene
is then roeovarzd from the ~bsorhent by w shing it with o
deaorbant liquid h~virg a boiling point different from th-t of
any of the Ca-promntics. The products ere sen~rated from theo
dasorbent by fraction-tion, The rrocess arrangement <timulntcs
continuous contorcurrent flow of -~bsorb:nt »nd liquid without
~ctual movement of tha soliéd. A single bed of nbsorbent is ucd
snd the flow of fced -~nd rroducts to ~n¢ from the b3 is continpe
ous.

Iompuraturcs are in the range of 250-3N0 O

mni prossurcs
ara moderate. No refrigerstior or corvoyanco of solids is re-uired.
3.2.8 lgomerisation ~nd Dsiprcvortionation

Unfortunntoly; the comprosition of 08-'rom~tics conccntrate
from rcformnats doas not normally corrcespond with desircd® preduct
distribution. This {8 1llustr~ted in Takle 17 and 14 dapicts
so7c physical co-stants of C8-ﬂromqtics.

A3 we have mentioned hitherto the e-xylonsz is sepnarnted
from the Cs-nromotics stream by fr~ctionnrticn, pora=xylanc by
crystallisetion or by Parcx proccess and occessionnlly cethylbenzeno
by a Aifficult and expersive superfr-ctionntion. The ethylhtonrenc
fractionntion of Ce-nromatics has bucn juatified by improving the
ceconcmice of a subsequent isomcrisetion process which did not
isomorise cthylbenzene to any greant axtent.

After removnl of uscful ortho nnd/or prra-xylene therc

remain a "mother liquor” containing = high prorortion of metnexylou=

ne plus unszparated o-and p=xylene nnd ethylbcnzene.This mother




liquor may bc sold os solvent xylenus or convertod to s high
octane motor gasoling pool.

In our casc thc domend of p-xyleno snd other aromatics
(See ITable ) requirc to bc cstablished isomerisation/dispro-
portion~tion unit to convert the mother liquor in higher yicld
of paraexylenas, ortho-xrlcne and donzene. Tho mother liquor
undergocs completc or partiel {somcrisation in the presence of
cntalysts until a mixture cont~ining near cquilibrium concent-
rations of the Cg-nromntics {8 obt~ined. Thc isomerisate 1s
recyclcd to the separ-tion process whcre o=nnd/or pexylcone may
be removed, -gain lcaving = mother liquor to be isomerised., In
this wny tha avallnble Ce-.ﬂrometica cone:rtrete is convorted
almost complotely into rcquired isomcrs,

As can bc scen in Table the contribution of 3TX-arometics

in merket domand nre 18 following:-

1975 1 1980
- Banzen: 11,000.0 t/y 21,000 t/y
- Paraxylene 9,750.0 t/y 13,000 t/y
« Ortho-xylcne 4,700.0 t/y 9,000 t/y
- Mix«d xylcne 2,500,0 t/y 5,000 t/y
- loluenc 2,000,0 5,000 t/y

29,950.0 t/y  §3,000 t/y

Above daninds ro-uire tho disprorortionntion of toluene
mode would be used bec~use of the inherent higher concentr-tion

of paraxylenc, In ~ddition, the low ethylbenzene content of the



mother licuor from the paraexylcne sop-r~tion procoss reprasonts
an incromental yield ~nd oper=tings cost advantnge when using =n
i somerizor,

Therefora, the establishment of {somsris~tionddisrro-
portionation unit connected with wpPrex* one would be ~n optimal

solution,

3.3. Qyglohgxsng

The eyclohexnne route to c~prol-~ct-n is most commen route.
On the other hand th. cvclohexanc croduction should bo closc te

the refincry bocnuse of the chenpast form of hydrogen.

~1 C
The benzene cuan bi con?brted to cyclohexane by entalytie

hydrogonation nas it is shown in figure «... Tho bonzene 18 combined
with rocycle and fresh hydrogen, preheated ~nd introduced to the
catalytic re-ctors. The clcsc boiling roints ~nd frozzipg points
of the benzone feed end cyclohexsna product =re such that the
renction must proceed to completion since the high quality ecycle-
haxane product raquired cannot be separ~tcd from unreact .d benzove.
This is accomplished by kceping the reaction t:mper-ture low
enough to f~vour thermociramically only cyelohexane -nd by h-ving
n sufficiently -~ciive catalyst to drive the reaction to complatior
at such temper -turas.Ths only other rroblem is cyclohexnne product-
fon is control of thc vary large exothermic hent of rercticn.This

13 accomplished through careful =pplication of re~ction kinetics

and tho thermnl rroperties of thc flowing strom. Troduct from




the reactors 18 condensed nnd stablis=cd to give final specificat-

fon gr-de (99.9% purity, 6.4°C minimum freczc point cyclohexane

rroduct,

3.4 Raw Materi-1 and Utilitics Copsumption

In the Figurc 2. is given BTX-aromntic production
schoma »nd balence of raw material. In Inble 19 is giver the

balance cf utilitics.

As we have deeribed the row feodstock for Blkesromatics
would be Naphtha (85-170°C cut) namely the c-talytic reform-te
which would fe¢:d gasoline pool and BIX-aromntics plant, >1X-
aromatics plant by-products would focd nlso the gasoline pool.
This meons thnt BIXearom-tics production would be syncronized with
tha normal production of motor gisolina, Kerosine and Jet fuel.
Raw material for cyclohexane unit-bonzene will comc out from the
BTX=qromatics unit. Hydrogen from the cntalytic reformate unit.

Utilities will be supplicd from the cxtended utilitios
plant on the site.

3.3 Estipoted project Congtruction Coat

The inetagéed cost of the prorosad rroject is cstimnted
to bc Rs.86,€33,including a contingoncy. A summnary of the
satimted cost is givon in Table (Tage )o Some

explanation for various item we aro presenting below :-
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3.5.1 Land and Land Development

As it was mentionsd in an earlier section the selected
asite for the proposed project is 1in the scope of Ctastern ..efinery,
Chittagong. The existing plot of 200 acres is enough for extenaien
of Refinery and suggested project.
3.5.2 Cogmurdcation and Roal

Eastern Refinery plot is well develored with approach
snd internal road, 1t will be nccessary to extend the internal
road to the new’unit and rallway siding with various spurs for
handling wagons, internsl telerhone exchange with new lines.
It 1s estimated that Rs. 1,48 million will be spent en this

account including site development.

3.5.3 Civil Enripeering and Buildings

An exrerditure of Re. 4.807 millicn in foresern for
this items because nearly all units will be built ur on the open
sp~ce "5 it is uaual. Estinnted expenditure are for extension
of cooling towers, deep wells foundation for storage tanls,
1aboratories for lighting ecuipment, technic-1 offices, labour
welfare buildings canteen, security and time officez snd main

gate.

3.5.4 [lant and Machinery

This includes the following plants:
3.5.4.1 Hydrotreater unit for input-output of 160/180,000
T/A naphtha treatnent.
3.5.4,2 Reformer, unit capncity of 150,000 T/A naphtha.
3.5.4.3 Aromatics extraction unit of 120,000 T/A.
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3.5.4.4 Aromatic fractionnation of 100,000 T/A
3.5.4.5 Cg-Splitter unit of 40,000 T/A

3.5.4.8 Parex process unit in-luding sieve chambor and
fr~etionation urit of 60,000 T/A ch:rge.

3.5.4.7 Tortory unit of 50,000 I/4,
3.5.4.8 Insomerisation unit of §7,0N0 I/A chrrge.
3.5.4.9 Cyclohexana unit of 15,000 T/A.
3.5.4.10 Extension of existing rower rlant.

The exr:nditure CIF Chittagong basis {s estimated at
Rs. 38,1N07.0

It is estimated that Rs., 6,959,000 is required for
purchnse of ouuipment for utiliti~s units servicaes both from and
within Pakistan and abroad. The equipment would be fpr pawat
plant, cooling tower, distribution decp wells puﬁpa,electrical
cables awitch ge-r, transformers, lighting fixtures, pcwer

distribution to plant central labor-tories, machine and hand

tools for workshop handling equipment, fire fighting nd safety

squipment and engincering feas for the design of tho above

services.

3.5.5 gSpares
| Spares of sbout 3% of equipment cost FO3 are included
{n the initial cost of plants in the Working Capital part.

3.5.6 Preliminary and Coneultancy Exponaes

Amount of Rs. 2:0 million is included to cover the

preliminery expenses during the pre-investment period snd also

the expenrditure towards scoking axport advise during differont




phascs of the plsnning and during sctual contracting with

suprliors.
3.5.7 Iraining of FParaonnel
This item includes trsining abroad of acnior englneers,
junior engincers, supcervisors.
3.5.8 - ' Facilit
Amount of 1,500,000 Rs, is included for expsnditure
for office equipmant and transport facilities.
3.5.9 Start-up Expansesd
A1l expens:s for st:rt-up which covers the consumption
of raw meterials, utilities, wages and s-laries of rersennel
during that period., For this purrose the amourt of Rs.2,294,000
18 cstimnted including Rs.8393,000 in foreign oxchange.
3.5.10 Interest Dyrinz Erection
This 18 calculated on the basis of the present conditicn
of loan term from the international snd local financinl egencies
and is calculated nt 7%, It 15 calculated that the period of
construction will last about 30 months., Estimated c-pital
requirements are given in lable +... and details of intorcst

during construction in Table secsesss
3.5.11 Contingancics

The s £igurcs sre estimated as total 8% of CIT costas.

About 1:1 foreign and locel conmponants.



3.5.12 Epgiroering and Kpow=how apd Corigul tancy
Tho smount of Rs. 3.631 million of about 11.4% FCB

equipment costs. Tis smount covers all expcnses for enginceriny
xnow=how and 8ome consultancy.

3.5.,15 Cugtom duties, Ingurance, Icapsport to the Sitg, etc.
This $tams have beon cnlenlated crn the Tolloving bocstal

for importcd equirmant of CIF basis (FOB prica + overscas
transport). The “reak up 1o =s follows :-

1. Custom duties 59%

2. Incurance, cle:rance

forwerding and internal
freight to site. 4%

39%

The present rogulations of Covernmaent of Fakistan
censiders calculation ef duties on only enuipment which can ko
,stimated for this project ot 80% of the ccuipment velue CIT,
the rest 20% being license, engincering and know=how fecs vhich
arc excmpt from duties. In ndditicn the Government allows
def.rred payment on cuctomr dutiea equipment to 15% of the value
of equipment on vwhich duties sre rayable and iasues debentures
payablo in 6 half yuoorly {nstnlments and carry an intercst of
6%. In eur castiration of carital costs thc dutices arc taken
100% of cquipment value CITF making some hidden reserve of

local costs.




3e0e414 Lrection

This heading covears the foes chargenble by suprlior
for deputin, tholr crectlon, {mrspcction -~nd supevvisery atalf,
their travel tills, and the loenl subsistance allowances, It
3180 ineludes the lecal suparviscry »and workiny staff noeded
fer thc crection, their sslarios, allow-nc:e and the purehasc
of local materinls durirg crection it 1s ggtirsted thet on
axpenditure acuivalent to 2bout18% of CIF eoat en cruction
velucs Cn this, foroizm componrt is cbout 84 ~vd 1z te
cover loe~1 uxpansus,

365,15 Liilitigs :nd Scrvices.

Zlectricity will he geroratad -itain the pl nt  and

naecgsaary ~quirment for cxtension of rovew rlent ie includ. 2

{r the main equipmsrt supply. In the view of tris factor onl;
the fusl corponcrnts of eloctricity gencr ting cost is taken.

In ~d7i+ien the Covernicrt levies a surchargsc ot one pnisns

(Re. 0401) = r kwh from plan pover hous.s is includel. Fricu of
sluetricity of Rse 0,04 (0.94) kwh is tnlun. The fucl prico is
tak.n of Rs,100/ten.

ceBel6 F . 3 1o

As shovn in figure J. 1t 18 anticipatcd th t-i3 nroi.ct
would be undcr constructicn nnd tost reried for 36 mcnths, After
this perio?d it i3 gstiratz? thot the full productior would com.

during the 2.3=3 ye'r, lhis me-na by 1980: -

1ot Yaar 1977/78 85% utilisation
2ngd Year 1978/79 95% eaaa
3rd Year 1969/80 100% ce"ae

43h Ycar 1980 100% cea-




Je8 {sation, Manggen: )4
‘ muncration,
3.6.1 Ex utlv ar r ¢ L"bou .

Since the BTi-aromatics will be in the scopu of the
eurrant refinery production as the oxtundud activity then the
production managoment will b. under e-isting ex:cutive Management.
The axt-nsion of men=-pover 1is given in Table «....

The tot-1l additionnl personnol is estirated as £39 men:

- Production = 144
e Mrintenance s 40
- Administratives = 58

Total 239

T —————

The tr-ining of rroduction personnel will bc carricd

out in the rofinery because of some specific natur. of the
rrocesses involved, however, provision has been nrd: for
oversoz2s training of supervisory and certain numbcr of
operating pursonnel. Provision h:s boen made for 20 supcrvisory
tr-inocs to go abroad for troining in thoir rasp.octive icd
functions for a period of aix month prior to the start- up

of the Projecct.

Trairing for lccal lsbours staff covers 8 month before

start-up of the Projcct.
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SECTION 4

o ———

4,0 Estimated Cost of Oporation

4.1 Iotal Cogt

The cstim-ted -nnual costs for the project ot full

capscity is Rs. 01,243,800. Detniled production costs ar. given

in Table 25,26 &

27, This is basad cn 7680 operating hours pcr

yaar which permits adequate down time br3cd on oxpcrience in

similar plant.

Isble 26

and 27 shows costs for totael BTX-production and

Cyelohexane respectively.

Thes:

~osts cnlculation includes the following itcws:-
Raw mnterials

Utilities

Oper. Supc~vision and Lsbours.

Ov-:rhead

Tavas and insurance

Maintenancc

Frings benafits

Daopraciation and

Intcrest on loan.

Estimat:d cxpensas for the wages ~nd s~rlaries are given

in Table 20 and 21. Fringe bencfits arc given in Iable 22.

Each of the various coct and experce <clements are

discussed at noxt pages.




Al 3asi8s of Beonomicnl Anniysis.

The ectination of Annunl rroduction costs for 3TX=-
aro-ntics & cvelohex-no pi-nts is hased on the following
~gsumrtio .

1. Yormal cporttion is token at 320 daya cr 7680
oror~ting hours/por year.

o, In corly yc-rs the ~ctual consunrtion of rav metorials
may we slightly hicher, In fin~necinl cvaluation itom
"Orerating losses" is taken with 5% highcre costs F

raw materials.

3. Cost of at-wial rnd Services

3.1 Urit Cost of Raw li-terialg and oy =frocucts

r 3
Materinle

1. ‘~phthn ks, 9€.5% p.r ton

2. Tuol oil Rs., 96.6Z r:r ton

3. Cl_CO dydroesrbors as fucl Rs., 96.62 v ton
- (AVﬂqun)

4, T.form=teo Ke,126.00 pur ton

5., Ofn~f{innt C,_,*-C10 Rs.126.00 per ton

6. C.-0y arcontics Rs.126.00 pom tin

The r~"fin~to from arom~tic c:tr ctier, uruscd - om i
fr-ection 111 pople-. reformate for corr-ctior of cclany

nurbar and i1te value is taken ns credit.

* Pyl o0 (meloenr) Ra, 45.00 pcr ton
Sulphur "8.190.0C per ton
Caustic Scdn Rs.670.00 por ten

“ntet- * The price of hydrogen in our calculation with Ks.45/-
{3 tnken ns by-product from c~t-lytic rcformere.




Utilities
1l OStenm t Ra., 6.00 rer ton

Z. El. powar kvh g, 0.040 per ton

e Cooliry wotar v Rg. 0.003 rer ton
o

4o Rew vater e Re, 0.003 per tcn
3

5. Trocess watol ™ Fs., N.C7 per ton

R - 3 -

¢, Drainirliacd oter 7 Sg. 0.07 per ton

e Intevect on lcons

The rat> of intere~t is eatimtated ns fcllows i-
- On forodgn loan 7% el
a Bl . 8‘/6
- On loc~l h Dele
$ral iding Hypothecoticn charges apd Tobenturss chorgis,.

Jed donclo end Mairbenence

T+ 44 catirata? that erperditures orn revnie ord
ralntarancs, charssy 7oT common aervicng and utjlities, spArc
rarta, wiil re in the vieirity ¢ &% of FOB=cquipment cost ¢
n yerrly rasiae Thia nrot includes custor duties etc »nd ruc e

af Taraion gparcs i ¢ sh=cun=bonus basis.

.4 Pont, Tax;3 and Iposurance

Tis ircludes lngurnnca of nlsnts =3 n whele, againet
fiprs w1l oprraticnal hergrds, miscell-neous rent bills and locnl
£ ns 1ovied Uy the Goverrment. Tt 1s astimated 2% on erected

~1out ccrt.

e Remungration

Salaries ad waces catination to be pnid to pcrsonncl £To

<

mag on current raten of various furiction in Enst Fakistan.




Actually this crranses will b2 for ndcii tionnl staff in the
rofinery. 411 1d41ition~] new employecs will net cxcnzd 209

persons.

Preoducticn
Qparutors 127
Yol rers 20
Shift Gnginsers (TForemen) 8
P1ant Enginesrs(Supervisors) 5
Plant Llaboratory chemist 1C
Sub=Totnl 163

Maintiensncc
Workers (Engincerc) 16
Helrpars 8
Foramen 8
Supcrvisors S
Sub=Totsl 37
Tot~l Ny

Adéitionnl .xecutive and Administr-tive
Torsonnel

« Assistant Cuneral Manager 1
- Agsistant Financial Manmager 1
-~ Techniesl Nanagar 1
- Accountants, Lowers, Planners
and other professional offic.rs 20
- Secretarica, Clerks, Ch~uffers
Gnargs and others 16
-~ Unskilled "abcurs 16 /
Total 55

All Totnl 255




Adrninist~ntive and Hend Cfficc
ad#itionnl expoenses

This ineludes exponses on tho acdainistrative staflf,
of"ise oxpensas and s~larles of =daditional caploye. s in the
rofinory, it 1s astimatcd as Rs. 321,800 per yerr ~3 1t is
specifiad in Iable 21,

Tha €ringe benafit L5 included thot e Rs. 654,290 per

yaear a8 B80% of totnl renumerntion

Estimaied Snlarics ond Wages
- Operating Personnel -

Rs.

i ] 1
Categorias ! Arnu-~l Employcc “age leo of ITotnl
i Wourly JAnnual | RnnuaT‘l"e"zgloy' gannunl
r~te fhcurs | w-ges

| i 11t 1s
- P1ant Opsrator 2.2 1760 3872.0 120 464,64C,C
- Plant helpcr 1.0 1780 1760.0 28 59,28
- Maintenanee Workers 2.2 1760 3872,0 16 81,95:.7C
- Shift Engincers(Foremen) 4.0 1760 7040.0 18 112,840, C
- Tlant Engincers(Supcrvisors)

8.0 1760 14080.0 10 140,800, ¢

- Plont laboratory chomist 7.0 1760 12320.0 10 123,200, 0

Total 200 952,512.C




Estinm~ted s~l-rias nd wagces

- Additionnl sxecutive -nd ~dministentive personncl -

g Anrusnl omp- { No of }

i loyec Salaryy cmployucsy Total 2nun-l

‘ L ! T oY Roll
Az=istant Gonoeral Manager 28,000.0 1 28,000, -
Asistent Fin-ncial Mrnagor 18,000.0 1 18,000.2
TochnicAl Monager 28,000.0 1 28,000.0

Accourtnnt, Lowers, Plonnurs &
other profession~l officrTs 6,000,0 20 120,000,

Sueratarires, Clerks, Chnuffers

— - o——

s

Cu~rds ~nd other 4,800,0 16 76,8006
Unski1le?r 1nbours 3,200.0 16 51,200,°C
Tot~l Rs. J22,000.7
Salarios and wages of production
nd Tointenance 952,512.0
Grand lotal 1,274,512.0
Iable 2O

Gringe Benoafit Allocntion

Sal-ries IFripge ‘Bene it

Tot~l sal~rics and Fringe beneTit 1274,512 764,707

Gradulty 1.0 12,740.00
Rent Housirg Contribution 17.5 223,039,00
Bonusas (1 month) 8.0 101,960.00

Contd.o.- LN
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Teblg Contd' 22

Vaeation

Siek lo-ve

Hellidny

Sehoel
Ranalon/irevidgnt Fupd
Officars

werkers

Average

Soeial & Roere-tien

Hoapital - Medical 2nd soeinl
insuranee

Miscoell=naous

Tetnl

$.17  Deppaciation

furgant a~cant.
8.0 101,960, 00
4,0 $0,980,00
4,0 50,980.00
2.0 25,90, 00
7.0 89,215.84
2.0 25,490,
5.0 63,725 .60
1.5 19,117.68
60.0% 784,707 .87

Dug te apceial eeneassions gr-nted to nev industrial

undortekings in E~st Pakistan, deproeintion for t x puriosss

now eensists of thrca cntogorios ns follows:-

« Nernal
e Bxtr»

e Initinl




™

Latimrated Gancrnl and Administr.cxpenscs
for additionnal Feraonnedl in Refincry "A"
L

8.
T! Rse.

Salarics nnd Wages 322,000,0
Fringe bonefit 80% 163,200.,0
Majntonancy:-

- Labours 15,000 40,000,0

- Fringo benefit 9,000

- Prod., overhend 8,000

- Supnlies 10,000
Amortisation -42.000

Utilitios - Ad7'itional 10,000.,0
Adlitional local exponsas ns
tzlephone, stntionery »nd others, 100,000,0

Total exrenscs 665,200.0

Fringe 3-nefits
8,

Fringo bonzfit ~mount is comnuted by n=pnlying peresntage
to follewing salaries and wngcs

§glﬂ:1§! ! !:“mﬁ QHntiﬁ
Addi tienal production =and
nmaintananco salary 952,512.0 571,507.0
Adi{tional Administr. @alary 322,000.0 193,200.0

Total 1,274,512.0 764,707,0
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1, Normal Depreciation

Normsl tax depreciaticn rates are based on avarage
productive lives of tho assets . The rntes applicable te the
vorious classes of assets of this projeet are detailed in

Table below :-

Estimated normal Depreciation Rate for
BIX.aron-tic & Cyclohexnane Plant

Class of Asaot igpr Porcent
Fixed 1)

Land - -
Site prep-ration 20 5.0
Buildings production 20 5.0
Buildings other 40 2ed
Production equipment 10 10.0
Transportation equipment 4 25.0
Office equipment 10 10.0
Qther  2)

Develonment cost 18 6.7

1) Based on physieal lives ef mssets with no eonsideration
as to obsolescent or salvege value

2) Includes preoper~ting expense, training nnd start-up
and interest during construction,

2. Extra Depreciation
The extra tax deprecintion rate is 30 nercent of the

norm:l rate for plants operuting  double shift, and

100 percent for triple shift operntionrs. Since this
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plents will be assigned to opernte on triple shift bosis
extra depreciation is {neluded nt 100 percert on the
normal rate,
3. Initial Deprocintion

The initial dejraci~tion ~llow:.nce is equal to 25 pereent

on plant and machinery ond 15 percent on {ndustrinl

building, motor vehicles and office equirnment in the
initial yesr of instnllntion.

Howevar, this allowence is granted only for those firms
which do not receive a tax holidny Therefore, the initinl tax
daopreei~tion should not be considered due to the probablility
thnt the complex will quelify for a six ye-r tax holiday.

Depreciation for tax purpose is ccmputed by following
the Pakistani practice of aprlying the prescribod tax rate to
the written down value of the assots brought forward from the
previous year. Howevar, because tax depreciation does not
commence until after the six year tax holidny, it cannot be
considere® realistic for computing production cost. For this
reason, bdook depreci-tion is also corputoed on a strajight line
basis over tho useful lives of the various sassots.

We _ simplified the book of deprecistion using only
four categories on stroight line basis :-

« 10 years period for installed machinery

{ncluding all exnrenses in erected cost = 10 percent
- 20 yo-~rs for Civil work including site

devalopment and various building and 8 § e="a-

foundntions.




- § yenrs for transport, furni ture = 20 per cent
- 18 yeors for costs of development
{n th-t {8 included=-training end s 6,7 per cent

atart-ug, fnterest during tha construction
and preliminary expenses

Igble 27

Estinnted Doprecistion »nd Amortisntion
Ra (000

— To] [
otn
i [ BIX-aroma- | yclohex-_{Total
l | ties plant | ance plant jplant
1. Site Devalepment

3.

Civil werk-buildings,
foundations etc. 6,287.0 290,35 15.0 314,35

Production Equipment:

Erected cost, coentingency

ineluding ong.atc. g9 19,0 6,518.0 413.0 6,931, 00
Iransport ~nd offiec

fac. 1,500,0 280.0  185.0 300.0
Iraining & starteup 9,567.0 808.0 32.0 840,00

axp.interest during
construetion =2nd
preliminary exp.

e

Total degreeiation 85,573.0 7,705.35 475.0 8,180.35
~nd amortization
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Iable 29
Flent Urit Cat~lytie Reform-te
Cepreity 130,000 T/A o
Foadstock Nnvhthr- (65170°C)

Capit~l Investment

B 1‘ Conaum-' Unit l Cost per Totnl Cost
Cost Element l unity ption price; ton (00C) Rs
J l per tonl l Rs, iPor Year
A. Yariablae Oper,Cogis
1. Feadstock t 1.23 98.62 18,855.8
Credit 2,808,0
Totsl Feecdatock-Net 12,657,0
2. Utilitlea:
Fuel 270.0
Cooling Water 132.6
Catmlysts and Chemicnls 233.68
El. power 56.0 004 22.4 8.8.4
Maintenence supplies 240.0
Total utilities 1,237.6
Total variable costs 15,894.3
3. Fixed Oper. Cost
« Production and maintenance
labours snd suporvision 190.5
« Insurance 2% 438.0
- Intorest on loan (average) 539.2
- Fringe benefit 114.3
78.2

« Ovorhead
- Deprecistion snd Amertization 1,233.7
Total fixed oper. co~ts 2,589.9
Total production cost 16,484.5

Troduction cost per 1 ten Rs.126.07
$ . 206.47




)
ISR

Annual Cost of Operation
- Production Cost -~

Igble 26
- Plant unit : 3T.=-aromatics
- Capacity + 53,000 1/4 - Benzene 21,000 T/A
- Toeluens S, 000 T/4
- Mixed xyleneo S, ’000 T/4

- Ortho xylene 9, ’000 I/4

- Feedstock Maphtha (65-1709CY 7T xylene 13,000 T/A

1 1 B 1

] Unit 1 Consun-} Cost per lTotal cost
{ pricel ption | ton R8s (000

‘ per tonl Ra, Fer Yanur

Base

B
A. Variable Oper, Costa

Cost Element

1. Feadetock-R;f:rmnte t 123,87 1.0 128.0 6,878,863

e

2. Utilities:

- E1l. power kwh 0040 320.0 12.8 878.40
- Steam t 8.0 3.34 20.0 1,060,00
- Cooling water m3 0,030 253.0 7,80 402 .80
- Puel 10%Kcal 7.0 3.0 21.00 1,113.00

- Catalyst and
chenmic:ls Rs, ’ 32 .6 32.6 1,590.54
- Yaintenance supplies 1,140,900
Sub-Total utilities 22984,74
Total Varinable orer. costs 12,663,237

B. Fixed Oper, Costs

« Production & maintenance

1abours and supervision 747,65
- Insurance 1,462,00
- Interest on lean (average) 2,561,00
- Fringe Lonoafit 60% 448,59
- Ovarhead 40% 299.06
- Depreciation and Amorisstion 6,837.35:
- Total fixed oper. costs 12,055.65
Totsl annual cost of nrroduction at
capacity 24,719,02
Production cost per 1 ton Rs.466.39

$. 98.02
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Annuel Froduetion Cost at Full

rroduction

lable 27
Plant unit $
Capescity :
Raw materisl H
Totsl investment:

Cyeclohexane
1€ 000,000
Benzena (Own production)

F.E, xﬁ*-"é'i“m%

L.C. Rs.

! Baae}?Unlt
] uuitl pricel
l per ten

| -

Conaume ; Cost por

Tetal ceonts
Re(C00)

ar Year

A. Yariablg Oper, Coats
1. Raw materials
- Bangene t 361,76

- Hydrogen t
« Maintenanco suprlics
Sub=Ilotal

2. Utilitics
El. Power kwh
D¥-Water >
Coolirg Wator ms
Catalysts & Ps.
Chemicals
Sub-Total

Total variable oper. costs

B. Flxad Oper, Coata

« Production and meintenance

labours and suparvision
Insurance

Intarest on 1loan avarnge
Fringe benefit

Ovarhord

Deprecintion -nd
Amorization

Totel fixed oper. coste
Total production costs
Production cost per 2 ton

Rs, 407.8

5,440,80
152.32
00
5,853.12

19.20
5.6C

1,20

. 26,80

102,80
S,7A5.92

47,62
80,00
130,00
28457
19.05

475,00
780.24

6,526.16
J




Iable 26
Distribution Production Cogte
T l T 1
i Quantity Colt i Cost ; Tetal Annual
l prico' grice cost
i i | I (000) Rs.
: +
Benzene 21,000,0 76.00 361,78 7,596,968
Toluene & mixed xylene 10,000.0 80,00 285.60 2,856,00
o=xylena 9,000,0 77.00 368,52 3,298,550
paraxylene 13,000,0 177.23 843.65 10,967.56
Total 53,000,0 = - 24,719.02
Cyclohexano 16,000,0 85,67 407.80 6,524.80
Total 31,243, 82
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SECTION S

The capital investment with foroign exchange and loenl

curreney rcouireoments are astin-ted as shown in Table balow:i=

Tab
Estimated Capital Inveostment by
Catomorics in (COC)Rg

B I I
F.E. L.Ce Total
Item } Ra(000) ' Rre(000) ! re(0c0)
1. Lend Acquisition - - -
2, Site Developmant - 1,480.0 1,480.0
3. Suildings - 4,807,0 4,807.0
4. Production Equipment 43,049,0 26,170.0 59,219.0
S. Transportation Equip- 50n,0 1,000.0 1,500,0
ment
6. Officc Equirment
Sub=Iotal
B. Davolooment Cogt
L. Preliminary cxpensc 2,000.0 - 2,000,0
2. Training and stert-up 2,293.0 3,310.0 5,603.0
3. Intercst during constr, - S,336,6 3,338,0
Sub=Totel B 4,293.0 6,648,6 10,939.0
Sub-Total A + B A47,842.0 40,203.6 87,945.6
C. Working C=rital
1, Inventory 2,837.8 1,052.9 3,8900,6
2. Account paynbla - - -
8. Ca’h - - -

Total cap.investments 50,679.8 41,155.9 91,836.6

-



5.1 Project Goste |

0f tho total invcatment cost of Xs.91,836,600.0, .
Re.77,006,0 will be requirocd for site and proJject cost. This
total includes all cost for matcrials, equipments, cost of
eroction, installation cnginecering, and other similar
associnted costs,

Emponditures for processing know=how are also ineclud.d.
5.2 Development Gosto

It is anticipated that Rs.10,939,000 will be rcquired
for dovelopment cost to covar expenses associated with properating,
trainingsnd start-up and intcrest during construction. Prelimi-
nary consultancy, travels oxp nscs cover the prelirinary
consultancy travaels -nd others are cstimated =s ks, 2,000,000,

Tho training programmc will cover = period of one ycnar
before stert-ur and 6 month -fter start-up. The plan provides
for 6 months of overseas training for 20 rer. Key production,
meintcnance and supporting staff personncl. Total treining
programme will bo condueted in the refinery.

Intorest during the construction of FKs. 3,356,600 is
given in Table 42.
5.3 workine Carital

The working capital rcflects the estimated needs of the
project at st-rt-up and is summariscd in Table 32. The details
about working capital arc given in Inble 27 & 28.The finnl
proiucts stock is taken 1 month for all products, bccausc a 75%
of production will be processed on thc same site in Chemical

Complex (Project "B").
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Estimatud WorkingcCapital Required
Ra (00¢)

Table %
Total Working Capitel
At 1 f the Yeer
| IR o s 5 . 53
1. Inventory
- Spare part 1841.1 1841.1 1841.1 184l1.1 1841.1
- Raw materials 380.0 350.0 350.0 350.0 3580.0
- Mainten-nca 1210.0 1210,0 1210.0 1210.0 1210.0
- Work in proccss
invaentory 489,95 489,35 489,85 488,98 489.5
- Finished products
invantory = _1/68,5 1468,5 1468,0  1468,0
Totnl 3540,8  5359,1 5350,]1 5259,1  5390,1
2, Account Receivable(l) = 1625.0 2000,0 2375.0 2500,7
Loss:
3. Account Foyeble:
- Spare parts (153.4) (153.¢) (153.4) (153.7) (153.4)
- Raw materinls (350.0) (350.,0) (350.0) (350.0) (350.0)
- Maintcnancs (100.8) (100.8) (100.8) (100,8) (100.8)
- Work in process (375.0) (375.0) (375.0) (378.0) (375.0)
« Finish:d rroductsi= (731.2)(900,0) (1068.7) (1125.0)
Totnl gggg,az 51110:5)51579122 $294z,22 {2104,22
4, Cash Renuirea? 86,2 1710,4 1879,2 2047,9 2104,2
S. Net Working Carital
Raquirod 3540.6 6984,1 7354.,1 7734.1 7859.1

Nots 1) Comrutad 2t 30 dayn o” d-ily sales
Tnd of 1lst yo-r on 65% utilis~tion (30,000 x 65% 3365 x30)

Znd of 2nd yasr on 80% cte.
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Bstimated Working Ca;ital Requirorents

- Computaticn of Inventory -

Re(000)
Iable 239
Tnventory ‘
ITtems F.B. ; L.C. j Before U1In noreal
i I i start-uplicapacity
l. Scarg Farts
Criginal Cspital Cost
Production equipment 32,407.0 §,700,0 - -
Transoortation oquipment $00.0 1,000.0 - -
Total 32,907.0 8,790.0 - -
2, Z2eYoars Spare Parts Requirc- 987.2 201.0 - -

3.

S.

B

ments)®® plus import duty 145.0 330,2
end Scoan fright 40% plus

5% inland fright, insurance = 5.0
Contignecias 10% 96,7 20.0
Total 1,230.9 610.2
Raw Material
For 13 days 8400:12x08 - 3580.0
Mzinteonance Suprly 1 year 1,210.0 -
vork in Frociss

10 4.ys of rroduction cost
before depreciation
(15350.2:320%x31)) 396.9 92.7

Finishod troducts
1 month of production cost

before deproci-tion
(15580.2: 320%x30) 1,190,9 277.8

Total beforu starteup

Total at normal capnacity - -

1841.1

350.0
1210

/89.8

3690,.6

1871,.1

350.0
1210

489.5

1468.5

§5359.0




Estimatod Work
- Coriputatio

ing Capitnl Requirements
n of accourt pay-ble =

Rs(000)
Iable 94
T Before | f the Y

sccount Pavablo Iteus |} Start-up—rF8dy00 T
Utilization of capacity % % _80% 95% 100%
1. Spare parts

1 month: 1,841:12 153.4 153.4 183.% 153.7 153.1%
2. R~w materials 1 month

8400;000:24 350.0 350,0 3517.0 350.0 350.0
3. Meintenance suprlies 100,8 100,8 100.8 100.8 100.8
4. Viork in process

10 days of variable cost

13500: 368 375.0 375.0 575.0 375.0 378.0
5. Finished rroducts

30 d~ys of variable

rroduction cost - 731.2 900.0 1088.7 1123.0
Iotnl Accourt Fayablg
- Bgfora stert-up 864,2 - - - -
- End of lst yesar - 1710.4 - - -
- End of 2nd year - - 1879.2 - -

End of 3rd year

- - - 2047.9 2104,2
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Thero ere saevoral local and regional institutions
gearad to supplyinz both maedium and long torm lo- ng such as
tho P-~lriistar Industrial Credit and Investment Co., (1'ICIC),
Tho Industri~l Development Bank of Prkistan (IDBF), the East
Pakistan Industrinl Levclopment Corporation (EFIDC) and the
Asizn Davalonment Bank.

It 15 as-umed that Export Import Bank or %orld dank
loan c»n be obtained for Rs, 47.7 million with a 7% interest

reatctd covar all forcipgn exchange couwporierts requiraed,

As it haa boen etatad fhe renuiraments of c:rital investrnernt

“rg a8 follows:=-

Toeal _ffzraiﬁn [ Tot-1
(Q00)Rg } (020)%s [ (000)ig

Capital Asscts 40,203,8  47,742.0 87,915.6
Yorking Canital 1,092,9 2,837,7 _3,890,6
Total Canital Investnent 41,155.8 50,879.7 91,836,8

Of this mount of s, 87,945.6 million p~rt of the local
axparnditure will ® mat by Gov:rnment debentures rnd by short loens
from the Bank's ag-inst stock hypothecntion.

Those amounts ~re ir (CCO)Rs.

- Covernment Agbenturos Rs, 5.0 million

- Stock hypotec-tion Rs. 7.0 million

Totsl Rs.12.0 million
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The net capital renuiremcnts which necd to b. financed

by equity and by loans are thereforc as follows :=-

fbcai 1T$efsn ¥ Total
020

Totnl Canitnl roquired 41,155.9 50,670,7 91,836.6

Loss: Dcbentures and Hypothecian 12,000,0

We woul? proposetl t>» finance s ~nount as OWsler 4

Eoulty l'iztoan Totnl
Legal Currancy Ra(OCu) § Rg(CO0) ] Ra(000)
1, EFIDC in th: form of shore-
holders equity about 22,768,0 - 22?768.0
2. Institutional lo-n - 6,387.0 6,387.0
Total loc-1 22,766,0 8,287.0 29,155.ﬂ-
Torgign
1, World Bank or other Fing.Org. 2,837.8 17,742.2 57,879.8
Total Foraign 2,837.86 47,742.2 350,679%.8
Crand Totnl 25,705,8 84,129.2 79,835.8

~ The loan : equity ratio work out to 72:28. The abovs
proposed plen is only one possibilit;, it could be fourd
practically arnothor solution in financing.

As stated abovs it is assumad that a loan of 47.7 . c¢an

be obtained from Bxport Im-ort Bank or world Bank with 7 percont



interest ratoc to cover tha financing of thc foreign cxchange
componant ro-uired oxcluding interest during the corstruction.
Tablo 9@ below shows tho timing of the estimated canital

roquiremonts of this projact scgregntcd betwecn @:bt and oculty

capital
Inble 99

Estimated Timing of Capital Requircnents by

8
(Fro ject "A")

o

]
Yuar bofore .
stert-up \ ‘QUQrtl.r

)

Trom equity jg From debt J, Crend Total

(c.9) First 8,000,0 - -
acond 3,000,0 - -

Third 2,500.0 2,000.0 4,500.0

Fourth  2,500,0 4,0n,0 6,570,0

Tifth  2,000,0 6,000,0 8,000.0

Sixth  2,07,0 8,0n0,0 10,090,0

Total 20,000,0 20,000,0 40,000,0

(1.) First 2,500,0 7;000.0 9,500.0
Second  1,500,0 7,000,0 8,501,0

" Tatra 1,010.0 $,129.0 10,120.0

Fourth 205.8 11;000.0 11,205.8

Total  §,605.8 34,129.0 39;.9)&3

Grond Tot~1 25,7C7.6 5/,129,0 79,836.8




The long-term debt was sssumncd to mnture in 12 years.
Howaver, after a9 30 month grce period, tcn equal annusal sinking

fund paymonts would retire the debt -~s indicated in Tablc below:=-

Inble 26
Bstimatod Long~torm Daobt
Rg(00C)
Yaonr bofore nndy lotal debt } Sinking fund } Annuel intcrest
aftor start-up j outstanding i payment i at T
2 20,000.0 - 791.9
47,742.0 - 3;273.25 (1)
1 A7,742.0 4,774.2 3,341.9
2 42 ,967.8 4,774.2 3,007.9
3 38,193.6 4;774.2 2,873.5
4 33;419.4 4,774.2 2,339,3
5 28,645,2 1477742 2,0n5.1
8 23,871,0 4,774.2 1,670.9
7 19,096,8 4,77%4.2 1,336.7
8 14,322.8 £,774.2 1,002.5
9 9,548.4 4,774.2 688.3
10 4;774.2 4,774,2 331 .2
Total Rep-=yment - 47,742.0 -

Note:= 1) Total interest of s, 3,273.285 during construction
pariocd is ~s included in Tot~l crpitnl Investment
28 it 13 shown in Tablo.....

2) Charged intorcst is included in the cost of opersation.



Estimated long-term Debt Fay off and interest

first 10 ye-rs of operation

ks(000)
Ycar ! ginning dobt }Annual yoqr-gEnding debt { Intercst
alnance l?nd pryrent i balnnce i at 7%
1 47’71200 1,77402 42’96708 3,3'.\109
2 42,967.8 4,774.2 38,193.6 3,007.7
3 38,193.6 1y 774,2 33,119.% 2,873.5
4 33,419, 1 a7 2 28,615.2 2,339.3
S 28,6438,2 4,774.2 23,871.0 2,005.1
é 23,871.0 4,774.2 19,0906.8 1,670.9
7 19,096.8 4,774.2 14,322.6 1,3368.7
8 14,322.6 4,774 2 9,548.1 1,002.35
9 9,546.4 0 77442 4,774.,2 668.3
10 4y 77442 4,774.2 - 324,2
Intareat calcul~tion on short torm loc-l
loan
Rs.?,OO0,000 Payout 3 ye-rs: intorecst 9%
s (000)
Yo nr_} Lo~ TPnyment T‘ Balance Interest
Out-standing
1 i i
o 7,000,0 - - -
lst 7,000,0 2.333 29 767.0 830.0
2nd 1’76700 20333 2’38400 ‘12900
3rd 2,334,0 - - 210.0




Intorest cslculation on Governmsnt Debontures
#g, 5,000,000 Fryout 3 yonrs

irtcraest @ 8%
Yenr 1‘ Loen Pryment { 3nlance { Interest
1 Out-atanding i i a%
9 5,000.0 - - -
lat 5’00000 - 3'83‘.‘:00 300.0
2nd 3,334.,0 1,668.0 1,668.0 200.0
3rd 1,668,0 1,866.0 - 99,9
Total ’
Table 40
Intorest cnalcul-~tion on long torm
loc~l loan
Re.8,387.0 8%/gayout 1C yenrrs
Year Loan Payment % Bal ance ; Interast
Out-stnnding i 1 0%
O 6’38700 - - -
1lat 8,387.0 638, 7 5,748,3 510.9
2nd 5,748.3 638.7 5,1n9.8 A59.8
ard 5,109.6 638.7 4,4.70,9 408.7
Sth 3,832.2 638.7 3,193.5 306.5
6th 3,193.8 6838.7 2,554,8 250.4%
7th 2,554,8 638, 7?7 1,916.1 201.3
8th 1,916.1 638, 7 1,272.4% 153.2
oth 1,272.1 638.7 638,7 101, 7
10th 838.7 638, 7 - 51.0
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Estimstod 8«~lcs price nnd rcvenue is discussed in

Seection 2. Summ~rised salcs revenue by utilisation is givan

in Table 43,
Iable 49

mumm_%ﬁnm_m_um
8

S1lee T‘; t zggi 3 o

| price 1
} par | M1/ § Re/A {I/A {Ds/a |
on  (000) } (000) {(600) § (000) §

Prodycta:

- Benzene 571.2 17.85 10195.9 19.95 11395.4 21000 11995.2 21000 11995.2
- Iolucne 523.86 4.25 2225.3 4.75 2487.1 5000 2618.0 5000 2618.0
- o-xylens 618.8 7.65 4733.8 8.55 5290.7 9900 5569.2 9000 5569.2
- p=xylcne 1112.4 11.05 12623.3 10.” 14108.6 13000 11851.2 13000 14851.2

- Mixaod
xylenc 523.8 A.28 2225.3 4.75 2487.,1 85000 2618.0 5000 2618,0

- Cyclo=-
hox~nae 308.28 13.60 824.5 15.2 215,41 16000 9700,5 16000 9700.5

Tot-1 15,08 40450.8 47,55 45209,0 53000 +7589.,0 53000 47586.0

— T

The first two ye-'rs the plant normally will work with
reducod cnp~city 85, 95 respcctively.
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Froduction cost as devalopud on Tnble through

sumnarizaod in Iable 27,

ur at of Bcnzen Toluene, iylene

Froduction cost of Benzeno, Tolucne and Xylene could

be distributed ~a it is shown in Table 44 bilow e

I~blg 44
1 1 ]
e ]
i l per year

Benzane 21,000.0 76.00 381,76 7,596.96
Toluenc 2;000.0 60,00 285,00 1,'28.00
Mixcd xylone 5,000.0 60,00 285,00 1,128,00
Orthe Yylene 9,000,0 77 .00 366,52 3,298.50
Frraexylcne 13,000.0 177.23 8.3.65 10,9687,56
Sub=Totnl §3,000.0 - - 24,719.02
Cyelohexanc 16,000,0 91.27 407, 80 6,521.80

Total we= AVEPrngQ === 108,06 28,1586.35




5.7  Incomo Toxes

Following othor progressive countrics Takistnar Governmcnt
have providod certain concessions in order to quicken th: pacc of
industrialis~tion. lMost probably investor of this projcet will be
EPIDC (so celled public sactor) we assume that six yenrs tax=holid-y

would be granted as it was establishcd rore *han five ycars ago.

At the end of tax holid-y, new industri-1l undertakings
~ra cntitlcd to gt deprecistion rllownnces on the full cost of
corital asscts.

of
Cerporate taxes in Pakistan sreftwo types:-

= Income t~x
- Super t-x

411 comr~nios ar: obliged to pay = b-sic flat income
tax rate of 30 parcont plus = surer tax re~te upto = naximur of
30% on totnl i~comc. However, rcbntes on tha sup.r t~x -re
‘~rovided for > varicty of conditicms, two of vhich would ~pply

to this proj2ct ns fellowaie

- A robate of 5 perc.nt is given to firms
declaring dividonds in Pakistan,

- A rabnate of 10 percent is -~llowed for
companics in public scctor.

Tharefore, the cffcetiv: t-x rote is estimnted nt 45 pur
cont,

- 3ngic tax rate 30%

- Super trx rate g%

Lass rab-tes (5+10) _15%
Total tax rnte 45%



5,8

Funds Generatad From Operation

A summ-ry of the estimated funds genermted from epaorations

for the ten ye-rs poriod after start-up is shown in Table 45.

F G a
)
Iablo 49
f* T | I | T
Yoar] Sales | Oporating] Net income | Net income BDcpreciat-iFunds giner-
i income | before § ~ftor in- {ion -nd g:tad from
l | i; tox | come tax HAmortizat-jopcrations
: 1
1 30,032.0 16,812.2 2,996.00 2,996.00 8,180.35 11,178.35
2 08,071.2 21,587,383 8,658.18  8,658.18 6,180.35 16,838.20
3  45,209.5 26,562.5 14,336,687 14,335.67 8,180.35 22,513.70
A 47,589.0 28,220.0 16,688,45 16,388.”5 8,180.35 24,868.40
S 47,589.0 28,220.0 17,073.95 17,073,958 8,180,385 25,354.70
& 47,589.0 28,220.0 17,727.05 17,727.85 §,180.35 25,910.3"
7 47,589.0 28,220.0 10,175,60 8,180,385 18,358.95
8 47,589.0 28,220.0 10,386.20 8,180.35 18,566.,55
9 47,589.0 28,220.0 10,595,60 8,180,358 18,775.uC
10 47,589.,0 28,220.0 10,810.00 8.180.35 18,990,35
The ca=sh generated funds from the operstion will en-ble the

Project to rotire long-term debt, roplac: facillties st the end of
thoir uscful lives and to axp-nd the production of other chonmicnal

products essential to thc cconcmy of East Pakistan.

5.9 Diacount Cagh flow

The basis was taken ~ccording to thc general conditions
usuelly given by financi-l institutions. 5% of foreign exchange
part, down paymnt at contract conclusion.

10% 18 month aftar contract conc)usion.
85% in aqurl half yearly instslments, thc first instalnent
24 nonth after contract conclusion. '
Etnrg-u 1s ~ssumecd 27 month ~fter contract conclusion, with turn
ey bnsis,



1 1

: ,ﬁ
i mimjm
l&tiand ora I sth

1. Total Revenus 12,450.50

2o

3e

4.

3.
6,

18,208,50 #7,389.00 47,589.00 47,589,00

Other-exponsos
« Raw materinls 7,280,386 8,136.87 8,565.13 8,565.13 8,565,133
« Utilitias 4,982,681 5,5/8,80 §5,861.90 $,861,90 8,881.90
12,262.97 13,706.67 11,427.03 14,327.03 14,727.03

« Oper.Super and -

Labours 1,141.48 1,141.48 1,141,48 1,141.48 1,141.4¢
- ¥aintenance 2,087.02 2,087.,02 2,087.02 2,087.82 2,087,02
- Fringe benefit 654,00 654,00 854,00 654,00 854,00
« Tot2l oper.

exrenees 16,125.47 17,568,17 18,289.53 18,289.50 18,289.50
Croass profit 24,325.13 27,641.33 £0,299.47 29,2090.47 29,289.47
Geperal Exosnaes
ov.rh.ad 342020 342020 42 020 342 020 342,20
Insurance and
Taxes 1,391.88 1,391.68 1,%91.68 1,091,488 1,301.%¢
Depreciation 8,187,3%5 8,180,35 8,180,35 8,180.38 8,180,355
Total general ‘ - '
exXp. 9,014.23 9,014,230 9,914.23 9,914.23 9,914.0 ¢
oper.profit 14,410.90 17,727.10 19,385.24 19,385.,24 19,385.:.4
Qiher Rxcensea
Interest on - -
lonans 4,781,90 4,095,70 3,392.10 2,806.,90 2,311.80
Net xmount : : ‘
before tax 9,629.00 1:,631.40 15,993.14 16,888.34 17,073.64
Return on invest.¥ 10,5 14,80 17.4 18,20 18,20
Pay-out time-yr. S.1 4,1 3.7 3.9 3.4
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5.10 Savinge in Forelgn Exchange
The foreign exchange savings is one ofthe most important
national ~spect in consideration of nny project in the course of

industrinlisation.

The Natioral Saving in Foreign exchange of this project
is given in Table No.47.

These are based on the estimnted ssles revenue which is
brsed mostly on the CIF price reduced with Foreign Exchange
required for rurchasing imported materials, sp-~re parts and
canital equinmaent replacement, pay=-back of foreign loan -nd
rayment of interest.

Using thaese adjusted CIF prices, the savings in Foreign
Exchange are cdlculeted at R3.37.,648 million per year on 1005
of utilization of installad capacity at the end of Sth year -nd
33.2 million at the end of 10th yeors.

Evaen amortisation of the foreign exchange costs of the
project (Rs. 47.8 million) is taken over 10 yeers. The net
s~vings are over R{s, 25 ani 28 million ner ye«ar respectsely,
which represents a substantial berdfit to the econcmy of
Cast Pakisten,

5.11 Rarning Forgcnst
Tha 5 years earning forecnst is givon in Table
The net profit bafore taxes increnses from Rs. 9.6 million per

year in the first year to [s.18.0 million in the Sth year,
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As there is no income tax in Pakistan for 6 years in chemical
Industry Production these profits may be considered after tax.
The profits as a parcentnge of s8nles total capital employcd

and Share Capitel Te as follows &=~

Inble 48
| 1
Capacity utilization ‘let Yeariind Yearlard YearAth Year ;8th Year
% of Sales 25.31 33.97 30687 36.687 37.83

% of Total Capital 10.4 16,48 19.24 19.24 19,61
% of Share Capitnal 37.90 59.73 67.89 87.89 70,03

gﬂlh z’ Q!

Tho eash flow statement is given in TI-ble it c~n be
seen that plapt cn easily rapny the foreign loar assumcd to be -
10 years loan, and rap:y all stort term loan in 3 yenrs nnd still

maintain 2 healthy c-sh flow

Assuming dividcnds ot 8 percent in the 2nd, 10 percent
{n 3rd ye-r 12 per cent in 4th yenr -nd 15% in Sth year. The
cash surplus at the end of Sth year ~mounts to Kg. 163200 riliion

{.0., 46,N4]1 million cash rasorves.



The interest shares are based upon the following

interost rates:-

« Qovernment debentures

« Short term local lorns
(hypothecation)

- Local long term lonn

- Foreign lonns =

5.12 Break-gcven Levcla

In order to compute the brank-even roint it wes necess-ry

to develop the ®dllowing ovarall composite selling. Since the

8%

9%
8%
7%

project vill be selling more than one product as shown in Iable.

Iablg 49
Average Overall Selling lrice
Prosucts | Mlrle | Sellime prico fIotel ertes
i sold P ton 1
Denzene 21,000,0 571.2 11,995.20
Toluene 5,000.0 523.6 2,618.00
o=xylene 9,000,0 1;142.4 11,851.00
p=xylene 13,000,0 618.8 5;696.00
Mixed xylene §,000,0 571.2 2,858.00
Cyclohexsne 16,000.0 6806.28 9,700,50
Totnal 69,000.0 - 47;589.00

Avgrage over' 1l
selling price. - 689,69
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Bstimated Profit and Loss (1)
At Capacityaand at Brecak-uven Foints

s (000)
Iable 90
i ’ T
At At I At
| Capacity | Capacity | Capsacity
l 100% 40% | 38%
4th Yesr | )
i f 2 1
Metric ton sold
Avorage selling price .
Totsl Revenue 47,589,0 19,035.0 18,083.8
Coat of Operation: | ,
A, Variable cost 14,427.0 5,854.,0 5,482.2
B, Fixed oper, costs 11,700.0 11,700,0 11,700.0
C. Gencral & Adnin. 66C.2 685.2 865.2
Tot~1l cost of operation 268,792.2 18,019.0 17,827,2
Opersting profit 20,797.8 (1,329.0) 236.6
- Interest income 1,357.0 1,3587.0 1,357.0
- Interest exponsa 2,696,9 2,396.9 2,696,9
Total other - Net 1,339.0 (1,339.9) (1,33€.9)
Net income bafor tax 19,458.Q - (1,102.4)
Income tex Tax holiday - -
Net income efter tax 19,458,0 - (1,102.4)
Add Dapreciation & adm, 8,160.3 8,180.3 8,180.3
Total c=sh genersted S5) 27,838.3 8,180.3 7,078.0

Notet= 1) Computed for the ye-r of oper~tion following 8ix jears

tax holid-~y.

2) Sales lavel 2t which net income equ-ls zero.
3) Ssles lavel ~t 100% utilizntion

4) Lovel at which funds genornted nearly egqunls long
term debt retiremont.

§) Cosh gener~tod beforc psyment of any dividends to
equity sharcholders.



1 |
Beginnin; i Annu=l Cssh | Invested in { Interest income
balance ye~r | | certificate | at 5%
| i of deposit |
| 1
1 1’74504 - -
2 6,864.9 3,864.9 193.2
3 15,534.9 12,534.9 626,7
4 30,140.9 27,140,0 1357.0
S 46,140.2 A3,341.2 21687,0
8




- 112 t=-

Assuming that the proposed selling price will continue
at 211l level of production, the project would be rble to sell
40;710 t/snnum of products and still bre-k-even on net income
bnsis, This represents a level of production of §9 per cent

of capacity.,

Break aven on ~ fund gener~tcd basis thet is, ~t that
level of operations whon c~sh flow would equal the nmount

required for dabt ratirement is indicated to bo 62% percent

of capacity.



Cash Now Statement
Rg (000)

T constrl) 1et { 2na T| ard latn  Istn
horiodLYenr lYear 1 Year { Year Lenr

Net amount before
trx. - 9629.0 13631.4 15993.1 16688.4 ]:70,73.9
Depraecintion - 8180.3 6180.3 8180.3 8180,3 8180.3
Totnl - 17709.3 21811.7 24173.4 24669.,4 2535447
Fund generated by oper
{ssues of sh-res 25707.6 - - - - -
Fereign loen 47742,0 - - - - -
LoTo Locﬂl 1°ﬂn 638700 - - - - -
3.T. Local loan 7000.0 - - - - -
Government Debent. S000.0 - - - - -
Tots1l Fund gener-~tad 91836.6 17709.3 21811.7 24173.4 24869.,4 23354.7
Allocation of Funda
« Investment in cnp.

ngsots 012.36.6 - - - - -
- Spares - 751.9 751.9 751.9 "51.9 751.°¢
- jmortigzation of

Foreign L. - A774.2 A774.2  AT774.2 A774.2 L7742
- Amortization of S.T. 638.7 638.7 838.7 838.7 638.7

LOC'\I Lo - 2333.0 2333.0 233300 - -
- Amortigzation of Govern.

Dob. - 1666.0 18686.0 1666.0 - -
- Amortization of

St-rt-up exp. - 4290,0 429.,0 429,0 429,0 429.0
« Dividonts - - 18434 2570.7 3084.9 3858.1
- IncFomse in n~ssots - - 1000.0 2000.0 2000.0 2000.,0
Total alloc-tion of
Funds 91436.0 9830,.9 12373.9 14401.0 10916, 8 9708,0
Cash surplus 400,0 7878.4 9438.7 9772.% 13852.6 158468.7
Opening balance - - 7879.4 17318.1 27090.5 41043.0
Cash reserves 400.0 7879.4 17318.1 27090.5 41043.1 56689.7




Having this opportunity 1 wish to sxpresas
my appreciation of the help, information nnd cooperation

given to ma.

The Govurnment Projact Representative,
Project Manager, Project Co-Manager, Counterpart Staff

and Collegues in the Project.

The Director, Managers and Staff mcmbers
of Eastorn Refinery - Chittagong, Pokistan Rufinory
Ltd., and National Refinery.

The Dircctor apd Staff mombers of Humphrcys
& Glesgow Ltd.
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