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O n t r ft t t 

In this Volume a techno-financial evaluation 

of BTX-eroaatica production unit has bean worked out. 

Tha two schemes (possibilities) have boon described 

and the min objectives fop both sonemos preaented 

The Eastern Refinery in Chlttagong and Pokistan Refinery 

Ltd., Karachi as possible location have been considered. 

After making conclusion we have ovaluated the scheme 

No.l,  in the scope of Bastern Refinery Ltd - Chlttagong. 

The  implementation of BTX-plant as joint Project with 

primary processing plants Monomer Complex was ree -amended. 

The financial evaluation of thia project proves that this 

project itsolf and joint with Project B is economically 

viable. 
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SECTION    1 

i. smm. 

1.1 Hftfltarv.  Background gnd Conclusion 

This study came out in the acope of investigation 

for the promotion of Petrochemical Industry in Pakistan on 

baso sf refinery by products and existing fraction in 

refinery production. 

The study is continuation of the previous work 

-Preliminary analysis about the promotion of BTX-aromatlea 

in Pakistan" issued  April 5, 1970. 

Production of BTX-aromatics normally is an extended 

activity of refinery production in order to produce BTX- 

aromatics f«r the correction of octane number in motor 

gasolinfc  and for chemical use. 

Analysing the Pakistani situation in this respect we 

have found that there are two possibilities for the promotion 

of DTX-aromitics and cyclofoxane and further processing 

in Pakistan« 

1.      Scham« No.  1    East Pakistan - In the scope of Eastern 
Refinery - Chlttagong using catalytic reformate as 
feedstock.   At present East Refinery hns catalytic 
reformer unit with normal  capacity of 75,000 7/*. 
This unit on ths higher severity could reach a capacity 
to 90,000 T/A. The utilisation of this unit st present 

is about 45* on severity of 90 ON. Adding another 
unit of »bout 80,000 T/A.  this refinery could be *ble 
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to produce sufficient catalytic reformate for gasoline 
pool  correction and for aromatico for chemical use. In 
this  case all quantity  of DTX-aromatics by products 
as raffinate and surplus of BTX-fractions  could replace 
the  port of reformóte  in gasoline pool.   (See Material 
Balance on page )   Since the motor gasoline pool  in 
East  Pakistan 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 ^nd development of Petrochemical 
Industry in West and East Pakistan.   The Trade balance 

between Wings in Petrochemical field could be 

established* 

Implementation of sanctioned Fnuji Foundation 
Olefins plant  (60,000 T/A of ethylene)  in Karachi, on 
the  one side which will produce olefin based products 
( ethylene/polyethyleno,' t»rppylone/p»lypropylene 

plastica,    PVC, Detergents etc)  for whole Pakistan's 
demand. One project of this kind for both wings is 
sufficient and it  could grow up to optimum capacity 
more  successfully  than 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 Fauji Foundation olefin plant of 60,000 T/A 

which is already under construction «an not be economical and an 

optimal increase of copacity of this plant could be done if it 
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would  be considered to satisfy the whole Fakistnn demand for 

the next 15 yoara. 

b.    The implementation of BTX-aiiomatics production and 

further processing in East Pakistan would  be  resonable 

solution from the following point of view :- 

- The economical and  technical  balrnce 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 BTX-aromatics production complex. 

- By implementation of BTX-aromntics production 
the economy of Eastern Refinery would be 

improved. 
- BTX-oromntics production makes possible the 

promotion of processing plants as  :- 

- Coprol net am/Nylon 6 
- TFA/DMT/Folyester fibers 
- Phthalic anhydride  (PA)/DOP and 

other producta. 

Therefore,  olefins based Fetrochemical Complex Industry 

in Karachi on one side and BTX-  aromatica Complex Industry in 

Chittagong on the other side would be  complote  solution in the 

promotion of Petrochemical Industry field for total Pakistan 

demands.  Such a solution could makes 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 



Ì3 possible with the current import of crude oil for existing 

refinery production. Production of BTX-aroimtics offer bright 

prospect  for development  of above  mentioned  three monomers:- 

- Caprolactam-monomor for Nylon 6 fiber for 

total Pakistan dor.ands. 

- Tarephthalic   acid monomer for  so known moat 
consumed  polyester fibers for both Wings. 

- Phtholic anhydride monomer for production of 
Dioctylphthalate for FVC-plnstic production 
(PVC production io  included  in the production 
programme of chemical  complex based on Natural 

gas). 

Phthalic anhydride will  be  consumed  for production of 

Ukyd Resin. 

The  proposed  Complex will tove  an annusi balance 

production capacity of  :- 

1.  BTX-aromatic and Cyclohexane plant 

- Benzene 21,000 T/A 

- Tolueno 5,000 -*/A 

- 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/A 

6^,000 T/A 



2.  Monomer Complex:- 

- Caprolactan 16,000 T/A 

- Terephthalic  acid/    18,000 T/A 
DMT 

- Phthalic anhydride      6.000 T/A 

The   selected  location is Chittagong on  the  oxisging plot 

of Eastern Rafinery.   Adequate raw materials,   labour  and   skilled 

supervision will  be   available. 

Total investment required for these tvo  plants or  batt..r 

to say an  extension of refinery  could  be summarised  as follows:- 

1.  BTX-aromatics  and  Cyclohexano plants  in 

the  scope of Eastern Refinery. 

Total Pfti   91.836,600 

F.E. 

L.C. 

Rs.   47,842,000 

Rs.   43,993,600 

2. Monomer Complex would  be located  on  the plot 

of Eastern Refinery  as  joint project with 

BTX-aromati cs/Refinery. 

Total investment 

F «hi. 

L.C. 

Il-.19O.12l.00O 

Rs.162,625,500 

Rs.127,496,400 

(Details for item 2 will be given in Block 

No.  2  under Project T"). 
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n 
Ci . 

Sterne No.   2    The production of BTX-aromatlcs  in 

Karachi   under Joint Project  of Fga.ii  Foundation/National or 

Faklstnn Refinery  Ltd.,  using  as feedstock: 

- Pyrolysis gasoline from naphtha cracker and 

- Straight-run-N aphtha from National or Pakistan 

Refinery  Ltd., 

Ko  significant difference between these  two  schemes  in foreign 

exchange,  but   there is the difference  in local currency.  The 

custom duty  in West Pakistan is 15* higher  than in East Pakistan. 

Therefore,   the  capital investment in West Pakistan would  be 

higher for the value of local  currency  investment. 

One  advantage in West Pakistan Scheme is the 

availability  of pyrolysis gasoline from naphtha cracker which 

is rich of benzene fraction.   The  availability  of 40-43000 t/t 

pyrolysis gasolina Is helpful  to  extract   about 12,000 t/a 

benzene  by the simplified method. 

Since  this pyrolysis gasoline  as  two-stage hydrogenated 

can bo »Awed  in gasoline pool.  The existing Faujl  Foundation 

conception will  be benefited  in any way. 

1.2 Marketing 

Based on  the growing market potontial and  taking into 

consideration the  overall  economic objectives and needs of East 

and West Pakistan, ¿hose products and  quantities of production 
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anticipated  from the  proposed complex ore as follows:- 

Tnble    1 

Estimated Froduction-mutric ton 

A. BTX-aromatics  and cyclohexane plant  (Project "Ä") 

Product 1) Open 

- Benzene 6000 

- Tolueno 5000 

- Ortho-xylene - 

- Para-xyleno - 

- Mixed xylene 5000 

Totril 16000 

Monomor Complex 
(Cnprolectom,  T 

(Projec 
orephths 

For further Total 

15000 21000 

- 5,000 

9000 9,000 

10000 13,000 

- 5,000 

37000 53,000 

- Caproloctam        16.000 

- Torephthalic  Acid/ 
DMT 18000 

16,000 

18,000 

- Phthalic 8000 - 8,000 
anhydride 

Note:- 1)    Opon market means distribution to other 
processing pianto in both Wings. 

2)    Monomer complex will be considered as 
separate unit on tha same location 
alternatively  ns  one  joint project for 
stimulnneous implementation. 
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As can be soon in the next Chapters  tha Market 

forecast  i3 *iven for a period  of 1975-80.   This mo.ns  the 

implementation of whole conception should start  by 1975,   start- 

up to come at the and by 1977,   full production daring 1980. 

1.3 frlTIfìlfìnH  Producta 

Projet  A)    a.    Bonzono most  consumed  aromatic 75° per  cent or 
cibo at 16,000 t/y  will be processed  into 
cyclohexane/caprolactam on the  s«mu location 
25% will be exported  (sold)   to varioua proc3S3- 

ing plant in West and East Pakistan for 
insecticides,  DD3 and other. 

b. Tolueno will  ba  consumed 50:50 in existing 

East and West Pakistan plant. 

c. Ortho-xylone will be consumed hundred per cent 
on the sime location for processing into 

phthnlic anhydride. 

d. Pnra-xylene will be consumad hundred per cent 
on  the same location for processing into 

Terephthalic  acid DMT, 

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

Project B)    f.    Cnprolactam will be consumed   by  existing and 
H0»-coming manufacturers of Nylon 6. 

g.     Turephthalic  acid/DMT will  be  consumed  by 
projected  two  now manufacturers of polyester 

fibers in West  and East Pakistan. 

h.    Phthalic anhydride will be  consumed by new 
coming DOF-rlant in the  scope of FVC-production 
In East Pakistan and producers of elkid resin 

in both wings. 
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1.4       Pppoaad  Selling Price 

The proposed ex-factory soiling price  «*re  estimated on 

b^se  of CIF and   landing existing prices. 

In the alternative of  joint project A A B the  price» are 

taken on the level of intermediate not on final product i.e. on 

production cost  level. 

Proposed Selling Price and Production 
 ftp"t ner unit  

T T T r 
I    Total     I Production Cost I Proposed ex-fecto-l penaos 
! quantity I • • "fillinfl Drice   *    (000) 

1 
I 1 r.v  selling price   i    (000 

IA       \   Rs/T-j */t      |     Wt      |     Ra. 

Benzene 

Toluene 

p-xylene 
o-xylene 
Mixed xylene 

Total 

21,000 

5,000 

13,000 
9 ,000 
5,000 

53,000 

76.0 

60.0 

140.0 
77.0 
60.0 

361.76    120.0 

285.6       110.0 

668.0 
366.5 
571.2 

average 
400.09 

240.0 
130.0 
110.0 

571.2 

523.6 

1124.4 
618.0 

523.6 

Cyclohexane      16,000 72.70      346.07    127.36    606.28 

11995.2 

2618.0 

14851.0 
5569 . 0 
2889.0 

37889.0 

9700.5 

47589.0 

1)    This  is operational cost including Interest on lo«ms, 

Insurance and all other fixed costs. 
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1.5 Facilities  apd   Manufacturing 

VT?]qrt   A.   (BTX-arnmntlca ft GvclOhftXnnfi? 

The Project (A)   actually  is some kind of extension ©f 

Eastern Refinery. 

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

1. Additional catalytic reforming  unit 
2. Extension of hydrotreater 
3. Aromntlc extraction unit 
4. Arom^tlcs fractionation 

5. Cg-splltter 

6. Parex process unit 

7. Tortory unit 

8. Isomerisotion unit 

9. Gyclohexone  unit 

10. Extension of existing power unit 

11. DM-am-0.1 unit 

12. Extension of cooling tower. 

The principal raw material would be naphtha (65-170*C 

cut)   i.e.   catalytic reformate.   This part will  bo coupled with 

existing production of reformate namely motor gasolina.  The 

mr.jor quantity of reformate will go direct  to  aromatic oxtr - 

action and byproducts from extraction (Raffinate) and surplus 

of  arcmatics will be used together with certain percent of 

reformate  in gasoline blonds for gasoline pool.   *s we hava 

mentioned C.'X-.rom.tics will  be  carried out with current  import 

of crude oil for normal refinery production.  The production of 

BTX-arom.tic would represent some kind of more Rational Refinery 

Production. Gns-gr.etioa from catalytic reforming would bo 

us .id  *>s fuel in power plnnt. 
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Dosign capacity  in s omo units as Tortory ana  isomeris^tion 

units is   about 20% higher thon e ctual necessity  because the  fore- 

eastcd units aro one  of standards.  The  calculation have bean made 

on the basis of 320 days (7680 hours)   of full operation por ye-ir. 

All required utilities will be produced within the location 

including  cooling water, electric power and  sto». 

It  is estimated  that the Project   A and B which nre 

dependent on ench other c?n be constructed end placed in operation 

in about  36 months from the date of stnrt of construction. 

As we have mentioned hitherto the Project K  (BTX-aromatics 

,nd Cyclohexane)  should be in the fr*me of Eastern Refinery 

synchronized with existing production. Project  (B) - Monomer 

Complex  is recommended to  be installed adjacent  to the Project 

A using  the same utilities plant but  with surrte technical 

management. 

1.6. FinAnclml: 

1. pairad Investment 

The total investment required for this Project 

(A)  is estimated as follows :- 
L^ gp^gn TP^I 

Site and Plant cost 33,457.0            43,549.0          77,006.0 

Development  cost 5,336.6              4,293.0            9,630.6 

Working Capital 5,200.0 - 5,200.0 

Totnl 43,993.6             47,842.0          91,836.6 
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It hns bean estimated that the rntio between loan find 

equity to be 68.0:32.0 snd ns most  convenient invostor for tha 

project A and B would be EPIDC. Equity  enpitnl would be provided 

by EPIDC In the form of shareholders equity and Government 

debentures the balance  esaumod to be long term debt  at an intcrost 

of 7% for foreign loon 8% for locnl long term lonn  and  9% for 

short term losn. 

The long term foreign lonn v;ould  cover 100* of the foreign 

exchange components required. 

The proform* capitalization would be ns shown below:- 

Typ»   of Capital Lnrol foreign fttfll 

Long term dabt. 6,387.0 47,742.2 54,129.2 

Short  term debt. 12,000.0 - 12,000.0 

Shnroholdors equity 25,707.6 - 25,707.6 

Tot->1 100% - 91,306.8 

X, Barnlng Format.  Return flnd PaV-PUt 

Earning forecast return on investment are given in 

table 3 and 4 below.  The complete cash flow statement can be 

teen in Soction 4 Table   
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ist Eñrai^fi6;?S88?< 

I   85%  I 95%  I 100%   }   100% 
Í        let   1 ?-nd   1 3rd    I   4th 7 

100% 
5 th 

1.  Totnl Revenue    40,450.60    45,209.50 47,589.00 47,589.00 47,569.00 

2*   -PRai mStorinîs 7,280.36      8,136.87    8,565.13    8,565.13    8,565.13 
- Utilities 4,982.61      5,568.80    5,861.90    5,861.90    5,861.90 

12,262.97 10,705.67 14,427.03 14,427.03 14,427.03 
- Oper.Super        1,141,48 1,141.48    1,141.48    1,141.48    1,141.48 

and Labours 
- Maintenance      2,067.02 2,067.02    2,067.02    2,067.02    2,067.02 
- Fringa  benefit    654.00 654.00 654.00        654.00        654.00 

" oí£on8e5er'     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. Gonfimi fispfinagg 
Overhead .342.20 342.20       342.20        342.20        342.20 

Insurance  and    1,391.68      1,391.68 1,391.68    1,391.68    1,391.68 
Taxes 
Depreciation      8,180.35      8,180.35  8,180.35    8,180,35    8,180.35 

Total general    ^^    ^      9>gi4-2g  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. Othar Expanses 

Interest on 4,781.90    4,095.70      3,392.10    2,696.90   2,311,60 
loans 
Net amount 
before tax 9,629.00 13,631.40    15,993.14 16,688.34 17,073.64 

5. Return on invost.%    10.5 14.80 17.4 18.20 16.20 

6. Pay-out time-yr. 5.1 4.1 3.7 3.5 3.4 
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1.8    Estimated Earning and Fura Oenerntpd 

Financially In one ose this Project "A" we will consider 

*a completely sapente Project nnd we «ill estimate profit MI* 

loss and the ensh generated for the first six yoars rftor 

stTt-Up. 

A summary of the estimated profit *nd loss nnd tho en sì; 

generated for five ye-rs after str.rt-up i a shown in T*blo 4 

below:- 

T»ble    4 

Summnry of estimated E-rnlngs pnd Funds 

imm* 

Yr. Î Not! Cost   ! G & A 
! S«jleaj of       J 
1 ! Sales1 

1 

2 

4 
5 

I «  oqj.«a « 

Opcr.   , Other     {    Other Income ^ Non     { Furd 
income! Income   ¡Before lAfter     « cash   \ RQncr^tc^ 

\ and         ¡trx       Itnx         j chgs. j 6 

 j exranse 1 i 1 »  

40450.6 22498.6 042.0 14410.9 4781.9 9629.0 9028.0 8180.3 17808.3 
45209.5 25748.5 342.0 17727.1 3902.5 13824.fi 13824.6 8180.3 22004.6 
47569.0 26469.8 342.0 19385.0 2765.5 16619.5 16619.5 8180.3 24799.b 
47589.0 26469.8 342.0 19385.2 1339.9 18045.0 18045.0 8180.3 26225.3 
47589.0 26469.• 342.0 19365.4    244.6 19140.8 19140.8 8180.3 27322.4 

It may bo noted  tint the first two yenrs roflcct * reduc.d 

s^lcs rovonue by  utilisation of capacity due  to normal problems 

of start-up and efficiency of the  staff, however,  the  corplex 

is  expected  to operate at capraity  nfter three yonrs. 
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Break-oven wns computed  to  bo   -t 40% percent   oa * r.,.t 

incorno  b«8is.  On H funds generad   b*sis v/hich is   the l:vel 

„hon  csh flow  equals  to  amount require for debt  retirement 

tho  brenk-ovon point  is  ^bout 38 percent of enpneity. 

Table 5 

Estimated Funds /W*il«bl3 for Servicing 
 Intorest and Debt     

T T 
I Estimated Interest Coverage 

•  • 1 

1 

2 

3 

4 

YOTÍ Profits before ¡Interest ^ Times 
$ interest -md  j 

Estirri-'tud 
Debt Service Covcrng« 

TTT7-T 

Í  income  t^x 1 
1) 

6929.0 

14017.6 

7.7246.2 

19402.0 

213070.0 

4781.0 

4095.7 

3392.1 

2696.9 

2311.6 

J Times     jCqah goncrp-i Debe     juros 
¡interestîtion before] Servi-joarn^ 
¡earned     Sinterest pná ce 
J »other incorna 
J    Itfffi"«    r¿)      1 *— 

s 
üd 

2.00 

3.50 

5.4 

7.60 

9.20 

17709.0 

22197.6 

26534.0 

28711.3 

29521.3 

14193.8 

13507.6 

12704.0 

8109.B 

7724.5 

1.25 

1.65 

2.1 

3.5 

3.0 

Note:- 1.    Operating income plus interest income 

2. Includa depreciation end amortization 

3. Interest plus dübt retirement. 
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Actually a larga protion of this excess c-sh could bo 

used to retire long term debt *t  on accoler-ted roto, or be 

invüsted In pddltlonol m^nufacturina enpneityl 

Tho payback on the totpl investment will bo qbout 

4 years. 

1.9      Economic Feasibility 

The overall results of this study indicato that 

tho development of BTX-aromntics in Epst rakiston is 

economically feasible. 

1.10     Revanue 

Tho problem of selling price  i.o.  revenue of course 
* and 

Villi be determined by GovarnmentZsolution of tho further pro- 

co seing of BlX-nrorantica in the Project "B". ,-e would suggest 

thnt  tho  Project   should  bo   joint with Project  "B"   i.e. 

BTX-aromatics to  ba processed  on  the snmo sito.  In thpt  c.-so 
BIX-Tomatlcs would  be  transferred by production c^ost price, 
pnd  profitability will  be  c-lculmtcd  ^8 In n   joint  venturo. 

1.11.1        Foreign ExchangQ 

The savings in foreign o i. chongo by  producing  nrom-tics 

rather than importing n like  quantity will  bo  significant.   Ihis 

is given in Tntlo ft. 

The saving in foroign exchange by producing BTX-aromy 

tics is summarized in the Table 6. 
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1.11.2 

Hoar 

1 
2 
3 
4 
5 
6 
7 
8 
O 

IO 

Tabla    6_ 

Snmw m Forol«n Exchange. 

F.E.  RsCOOO) 

20,108.6 
23,099.0 
25,058.5 
25,392.7 
25,727.0 
26,061.0 
26,395.3 
26,729.5 
27,063.7 
27,397.8 

vfti«fl of the pTo,^ct to the Econonv ntá 
froprasa  of EnSt FnKlfltan« 

The  special napoet  should  ba given to tho desirability 

of this project because  of the restively higher return offered 

to secondly  <md tertlfbry industries, which should result from 

tha establishment  of this project. 

This project "A" BTX-sroraatics «nd cyclohox-ine are 

precursors for valuable intermedine (rnw mntorlnls) for most 

consumed synthetic fibors - Nylon nnd Folyostar md  other 

chemicals for production of PVC plnstlcs. 
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The Projoct "B"  (Monomer Complex)  would take over the 

BTX-arom«tici for production of eaprolsctam,  terephthalic «cid/ 

DMT gnd phthalic anhydride. 

The Project "A"  nnd "B" will givo imprcosivo benefit 

to the economy  and development of E->st Pnklst*n.  The implemen- 

tation of these projects will givo n significant impact to the 

development of Textile Indu«try on base of locnl r*w materials. 

The FVC-plistles industry would got the valuable chemicals for 

FVC-pl«istics composition. 

1.11.3 CMìTTì^ Conclusion 

Following the reasons hnve montiemd nbov.  we  erne to 

the conclusion thpt the BIX-*roanties production Froject "*" 

together with the -Monomer Complex" (Project B)   should bo located 

in tho scope of Eastern Rofinory - Chittagong.  The promotion 

of the Project  k • B in Enat F^kistnn would represents n  compiJ- 

mentary  solution with »est Pnklstin Petrochemical Project in 

Kornchi.   4bout seventy fivo pereont of BTX-nromntlcs would be 

processo« in Projoct "B" and  as flnnl products - mononors would 

ba distributed for further processing in secondary industries 

in both wings. 

Since the eros»ties  <*ro the precursors of most consum- 

ed synthetic floors from one  side, Enst P^.klstnn hns no own 

eotton production for the dovolopraent of toxtile industry to other 

side,  tho promotion of synthetic fibor sources is vory reasonable. 
The promotion of man-mndo fibor sourcos could a»Us possible.  Tho 
development of Textile Industy with foster peces. 
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2. 

2.0 

tólrM iL_2 

Estimated Market and Production of Materials 
from the Proposed Project. 

BIX-Aromatics - Introduction 

A  prediction of Marketing Experts in this field that the 

demand for aromatice derivatives will continue its relatively 

rapid growth over the next decade. The underlying force sparking 

thirf demand, in addition to the normal population growth is incre« 

asing number of uses being discovered for the products derived 

from aromatica.  The market for BTX-aromutics 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 aromatica, benzene, toluene and xylenes 

move into petrochemical along with the routes shown in Fig. 1 

below and Fig.  2 (appendix). 

¡2 1 
AROMATIC DERIVATIVES 

Ethyl Benzene 
Cumens 
Dodecyl -Benzene 

Benzene    Phenol 
lleleic Anhydride 
Adipic Jicid 
Benzene Hexachloride 
Trinitrotoluene 

Toluene    Toluene di-izocyanatea 
Phthalic - isophthalic 
paraxylene 

Styrene Synthetic Rubber 
._ ,  A        m        Polystyrene üäethylstyrene * 

Xylene i-Ietaxylene 
Orthoxylene 

poly ure t hane 
and terephthalic acids 
terephthalic acid 
isophathalic acid 
phathalic anhydride 
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In the Table 7  is shown estimated world demand for 

aromatica for the manufacture of chemicals. 

Table    7 

DEMAND FOR A RUSTICS  FOR THE ^NUFACIURE 
OF CHEMICALS 

( 1000's Metric Tons  ) 

U.S.A. 

Bentene 
0 à P Xylene 

Y/. Europe 

Bentene 

04F Xylenes 

Ja pen 

Bentene 

0 ft P Xylenes 

Other 

Bentene 

0 à P Xylenes 

Totti Hon-Cooauniet kraas 

Bentene 

0 * P Xylenes 

1970 1975 1980 

3,500        4,550 5,600 
650        1,300 2,050 

2,750 4,200 5,600 

740 1,140 1,725 

850 1,400 2,000 

235 ^ °°0 

500 1,000 1,800 

65 165 325 

7,600 11,150 15,000 

1,690 3,130 5,000 
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At  present there is no existing production unit of 

aromatica in Pakistan,  hewever, the  demand is growing with 

significant  pace.  The BTX-aromatica are basic intermediate for 

production of very consumed products.  The luck of BTX-arotnatics 

production has been retarding the  promotion of industries based 

on latter ones. 

Major consumers of BlX-aromatics in Chemical  Industry 

are  synthetic fibers and plastics and  some checicalj for various 

purposes* 

Estimated  consumption of BTX-aroiautics in Pakistan is 

given in the Table 8 below. 

2.1.0        Benzene Consumers 

In the estimated consumption  of benzene we have taken 

the i'ollov;inb products :- 

- Nylon 6 
- Insecticides (BHC/DDT) 

- DDB (Dodecylbenzene) 

2.1.0.1    Nylon-6    nccording to estimated figures of Nylon-6 we 

have salecteû tha  plant capacity of c^prolactaia of 16000 t/a 

äquivalent of 16000 t/y of N^lon 6 fibers (including about 4.5% 

contant of water).  This capacity  is very close to our estimate 

of tha  1979-8« demand.  The capacity of 15/16.000 t/y we have 

chosen because  (a)  implementation will take tira e and  production 

would be planned to start 1976-77   (b)  According to a  preliminary 

analysis showed it to be about a minimum economic  capacity and 

one of standard size for which there may be some economy  in 

engineering cost.  Let us see the  position of man-made fibers. 
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Bstlmattd conauaptien .f aan-aade flbtrs for the current 

decada if shown In Table 9 below :- 

XiUi-Jt 

Istlaatso Consumption of *;«-*•?! 
Flbtra 1070-80 (in thousand tons) 

T 
»•—• 

1975 

lftO 

.gnUuloilç Ï 
8000 89.2 

15000 26 

Jxlta Ï 

j 15000 26.211' 

8000 29.6 

JQlVitttfT Ï 
10.800 30.3 680 1.9  ¡2 

L L 

TjUl 

100 

7000 32.1    20.000 38.711600 2.8  JB4000    100 

X 
1 

Thi. 1. tsk.nfrs. tha aurvo,fWmi f*ct. gÄtS^STSSStÄ 

can be found In abo va mantlonod aurvoy and H 4 0    Report;. 

2.1.0.2    Ip«fgtlclda 

Satlmatod cenaunrtlon of Beniana In this Sector Is 

booed on tht existing production capacity «nd consumption of 

BHC/0D1  and additional ones which would coma during tho next 

two plan pari od 1970-80. 
Assuacd flfuraa of 2000 t/y of Bentene •*• taken AS 

alnlaua demand by 1878-79 In P«klat*n at prosent there are three 

factories producing BDT, two of tho. In Wast Pakistan ai* one 

in loat Pakistan :- 

• DDT-factory, Nowshera. 

. Xnaectleldat factory, Kala Shah Kaku ne*r Lnhore. 

• DDI-faetory, Bvabakund naar Chlttafon«. 
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. Tho firet company eetabllahed. far DDT In Pakistan 

in Nowohera, which it new run under tho managoRent of Teehnle«* 

enterprise Ine., Now York/US4 for tho Ministry of Health. 

Originally,  tha plant «f*i operated  by WPXDC. The opacity of 

this pl*nt ia 6000 t/y of toehnie-1 DDT per year.  The production 

programme «Isa ineludoo powder famulitlono. 

Tho Kala Shoh Kaku wne put  into ©peratlonin 1067 with 

capacity 1500 t/y. This plant mnnufacturos powdor and duat 

formulatione and eould alta produce liajuid cutset uro a. 

. Tho plaat in Baraayauofl neftr, Chi ttngong pelonga to 

BPIDC. Xta «*#e*ity at prooant ia  «bout 1600 t/y. Production 

«M started in October 1966* 

411 thôae plinto  »ro operating on inportod  benzene, 

whllo ehlorina and alcohol are purehaejd from loenl sources. 

Tho ratio af tha production between E«>at and West Fakiatan 

w«s About 1:3 in 1968 in faweur of Weet Pakistan.  The production 

earaeitloa *re rkBorly oquolly diatributod (55 ; 45 in 

favour of Weat «inj). 
leeordlng to the Battello Inatltuto Obeenrera (B^ttelle 

Inotituto Report pago 426) 6n futura demand *It haa already been 

pointod out th~t the demand of the major coneumer, i.e. The 

Malaria Iradlc*tien Program la *»LnC to dlaappoar. Ihio dooo 

not affoct the aetual doaand of DDT-faeterlea in operation but 

it takot wny a big potential market which they h*we not axploltod 

beeiuae they etarted lete beoauao the produet waa not up te tho 

mark end becuae the prleoa were  too high. 
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toother ».11 but lner...ln« pontini Mrket »hl.h 

1, vanishing la ln.ectlcld. formulation *11« pr.du.tton 1. 

incrocine by -it ItMt 25« .very y o r, the dwrnnd of thl. 

.octor for DDT will g. «•» If tta. TOT producer, d. not «ike 

specie «rk.tln« rfrtrt. But If th. f.raul.t.r. of h.u.e-h.ld 

In.octlcld.. could bo Indue.« to put 1« .f M« in .11 th.lr 

formulation., th, r..ult„nt don»nd ..uld b. «bout 10 ton. por 

,nnum. Ihc futuro of DM production ther.f.re, 11.. 1" <*rt- 

eultura, In the ..nlt.tl.n programo of the town, «nd eltlo. 

n„d partmp. in a f.« no» do,clep».»t. .ueh s« aped* poking 

materlnl. for food It.».. Ih. largc.t fatanti* d.,n«nd •« bo 

1B .grlc.lture.  If »DI **— 1« th. for. of du.t .r enul.lo». 

.ere «.od for eotfn ,1a». th. don*nd «uld be .ufflelont to 

vrtu.llv .01,. the DDT problo. In Pakl.tnn. F.r calculation 

purpo.o. «. «.au«, th* 30« of th. cotton du.t containing 10» 

DDI, »nd th. porc.ntag. of ft.M coverage corr..p.nd. t. th. 

,et«al perconteo of .praying «t prent.  Ih. ln..etlcldo. 

1. . kind of atandard cotton «u.t the m»b.r of treatnent. 1. 

„SUBed to b. 5 and th. quantity tf du.t to bo 15 kg/ha for 

a neh troaltnont» 
Ih. tot-1 r.oulwaont. ~o thorafor. 1.5 kg x 5 X 1600,80» 

ha 03 • 3,600,000 kg. 
Ih. MOO ton. *l«h «.uld thu. be utlll.ed for ..tt.n 

protection «uld r..rre..nt .bout 100« af th. owelty of «11 tho 

pl-mt. opor-tln, 1» Fakl.tan. Cn.ld.rln, th. fact th* th« 

protection ....«roa for ..»ton «ill «.nnlt.l, b. axpandod, th. 
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fuU utllltatlon ef the exiating e*pcelty ln Pakietan aheuld 

not »e a problem ot all. 

Ont of tho blggeat problem it very high tolling priée. 

For eoapariaon only wo can take tho ox-faetery priée of 75* WP 

which It Re. 8.80/kg. The CIF prico on which US-Aid tuppliot 

h-ve been baaed   »ore no followt for 75* WP I. 491/t.  i.e. 

Rt. 2.3/kf. 

Tho main for thote praea are:- 

• Small plant alta* 
• High row motorialt prices 

• Low utilisation of capacity 

- Ptirly high packing charge• ote. 

ft««^Chlert-fiYffila-Ha*an<t (BHC) 

In Pakietan thoru «ro only two fpctorlot for tho production 

of BHC. 

- Insoctieldee (Pakietan) Ltd., Kala Shah Kaku 
. Chemical Induatriet if Pakistan Ltd., B»rabakund 

Chitt«gong. 

according to tho Battello Inatltuto Survey the Inatctleidet 

Ltd., hit a production of about 1500 t/y of technical BHC eontsin« 

lng 29* gamma itonert Baet Pakistan plant haa n production of 

1000 t/y. 

ihflfffi11  B«n«an«/DDB 

Complote market «nalytlt for DDB end Dî>BS can be found in 

Battello Inttltuto Market Survey 5.7 Page 445 nnd 8.5 Page 832. 

ln thit paper wt will take tome data from that sur voy. 
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The nain manufacturero of DDBS at present If !\iteh*lljr 

Chemie nie Ltd., Karachi with useable sulphonatlen capacity of 

200 kgA and epray drying capacity of 500 kg/h with full capacity 

per year the factory could produce 3600-4^00 t of unehin* powder. 

Th* consumption *T »BS would be then about 720 tone. Futohally 

••11a the oajor part of hi« production to Levor »os.  (Pakistsn) 

Ltd., Karachi. Lovar Brothere have successfully introduce* fctuaa- 

hold waning powder under the branch nnme •Surf in Pakistan 

Burnwih Shell eell an Industrial detergent named "Tccpol", noinly 

to the testila industry. 

There are two more smaller producers of dotergent items - 

Tastile Chemical Industries and Shujn Industries, both      loentcd 

in Karachi. In 1*68 was imported about 1000 t of alkylates 

(an average 92%). 

Production of DDBS and roady-mnde Detergents in IMS was 

as followst* 

, - DDBS «25 

• Dotorgents formulation 3125 

In the ltd* the capacity and production of detergents based on 

DDB Inerì'* e od to the figure of 5000 t. 
on 

Istlmatod consumption DDBS - basod/«urf*ea Active wouW 

Substances by 1975 (Standard Washing powder equivalent fc me) about 

80,000 t. This means the requirement« in tern of DDBS would be 

about 10,000 t/y or about 7000 t DDB« 



-: 28 :- 

- washing powder 
- Industri il detergent 

19000 t 
21000 t 

Total -WOO \ 

This ettlmntt-monna tint 1975 with n prospective pepulntion 

ef 156 million,  the per enpitnl consumption would be 320 gr.  of nil 

Und. of detergents,  or npproxlMtely 120 g.  of household 

detergents.   \X present under construction is Fnujl Foundation 

Olefin Complex In Karachi  (Kornngih In the production progrnnao 

of this Complox is plonned 10,000 t/y  DDB with the possibility 

for the  extension to 15,000 t/y. This cecity will cover the 

demand up to 1080. The start of production Is expected by 1973-T4. 

In Pnkiston ot present DDBS types  of detergents prapsp.-.Uons 

ire usad In :- 

- households, nininly for w-shing toxtilos. 
- the textile Industry for wishing purposos 

ond as n disbursing <\gcnt. 
- the p'tper  industry   s n disbursing agent 
- hotels for washing purposes 
- laundries for washing purposes 
- tr*U donning by the Roilwny  authorities 
- the lnsecticido industry as  «n onulcifer 

2.1.1      louai 
As it is  shown in the Table No.8  estinnt ;d densnd« for 

toluono «re :- 

1975 

1980 

4000 t 

5000 t 
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Theso demands *n chiefly intended for Industrial preceding 1:1 

in West «nd Bast Pnkistnn. 

2.1.2    P^ri-xvlano 
Estimated demand of pnr^-xylcnc Is intended for processing 

in Polyester fibers only. 
Estimated requirements of polyester fibers in Textile 

Industry of Pnkistnn by 1975-80 «ro shown in the Inble 9 * 10. 

Estinto*- consumption of polyester fibers in Ioxtila industry of 
P«-klstnn for period 1975-80 —r-—-—- 

10^       I    1380 yp«       >    1980  j 1975 1      1»»°       J     W- 

SOOt.O      15000.0   »800.0        1500.0   J 2000                 4000            20,300 

 1 —i l  
The T*Wt is tnken fron the Survey "Some J^S^^^^kist.n 
nnd processing c" m^n-nndo fibers in Toxtile Industry of F-*lst»n 
UN-Pnk-26 T.  V.  Jrmiklevsko. 

Moro details -bout synthetic fibers requirements c• be 

found in "bove mentioned  survey ref  

Following the m-rket figures of polyester fibers,  tho 

doivmds of pnr-xylene would be about 13000 t/y by 1978-79. 

2.1.a      ftrthft-xvlcne (6720 t/y? 

T^e requirements of ortho-xylcne  ^ro intended for 

production of Fhtholle anhydride nnd further processing into 

Dloctyl phthnUte for DOF ond  Alivie rosins. 
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As it Is shown in the Tibie      the requirements of COI 

nrc astinmted  nt 16,000 t/y which will be includo«!  in EFIDC 

petrochemical Coraplax.  The potentini demnd  *>nd consumption of 

phth^lic nnhydrlde in P^kist^n could be: 

1975 1980 

DOp 8000 t/y      leodo t/y 

Phthnlic  nnhydrlde  (x385) 3080 t/y        1660 

According to    Battilo Institute Marketing Report followed  by 

ínterin R«rort of H ò. G nr.d  our estir.-tion (Rcf )  the 

domestic production end  consunption would bo  na it  is shown in 

the Tnble  11. 

Alkyd Resine consumption 

Alkyd Rosine production 

Phthnlic anhydride consumption 
for Alkyde rosins 

1975 

5800 t/y 

3500 t/y 

1150 t/y 

1980 

8500 t/y 

5100 t/y 

1700 t/y 

At present, existing  ^nd sanctioned capacities for 

olkyd resins    production nro  entirely in the West, however, 

wo assume  thnt in the next period will be developed  ccn.   30% 

in Enet Pakistan (H * 0 Vol.III.  2-3) 
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:ot ,i   pvt.h~.il o   •nhyc',Jc'': 

1073  potun-ti.il  ?vwS. 

lïr.C  ccns'irrticn 

'i"r;h/r-or?^'' tier. "'C-i 
V  - • 

7. ~"ìt 

1190 

'',  ... ,,4. 

vj'--. O -' 

6670 

¿¿lui 
A?, 30 

7860 

v ' ' 1 r. n .- •     1      ¿ T'iv.- 

Ml-od   vvlor.v  -03tl;v   ~ro uc:-?.   -.:; 

8uri-.ee   ertin.*s,   ir^ctlcM. fot-uW.ic^ .—  ini.-.:** 
•• i,   ~-nd  vu th rc - s or. ?ib~ c 

v,-tt  r.r  liluont  ir. 

•-1  uses. 

;-;;    Of    3ClV0 V»J- ;:v].en.;-   is  liV.oly   to 
price   frr-  lor.-l  pro dur: ti or 

W^xtorvcl  si-rLOic^rtly. 

.    x         ,   ,vrn*   -n   Mi'v+lor» ^th  following In  this projet  -;;:, incido      ^  Co--  

capacity 

Sel vont  xylene 

197o Jk£8P. 

05 OC t/y 3000 t/y 

2.1.5       Cyloh.:-y-.r.-¿ 

Sine, <vc   cacete-.',   the  cyclohexnnc  procès for  thv. 
', r-.cluâinc; the 

production  cf  c.?.prol-ct*=i «n t'.-.l *  vrcjc't  v;:  «: 
• 4-.    n-r iA TO t/v fo-*-  r-'irrly the t  fer  cyclchcxene vlth «  c-pnci tv   of  In,.A., V^ ani 

0«^ne  cecity for  cnprolnct/v.. 

Cn b^se  of  nbevo  -j-?tlc.ptjâ 

the  following units  c-p-cit.y:- 

>rk ~¡t  á.-^nnr1   ve h.^vo  òolectcS 
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Benzone 
p-xylene 
o-xylene 
Toluene 
Mixed  xylenes 

Total 

21000 t/y 
13000 t/y 

9000 t/y 
5000 t/y 
5000 t/y 

53000 t/y 

1. Benzene; 

- for cyclohexane/caprolactam 

- for insecticide - E. F. 

- for DDB 

16000 t/y 
#00 t/y 
5000 t/y 

21500 t/y 

2. 

3. 

4. 

5. 

P-xvlena 

- for terephthnlic  acid/ 
polyester fiber 

9rthg-»rl8Pfl 

- for phthalic anhydride for 
processing into DOF  end 
Alkyd resin 

Toluene 

- for processing in existing 
Ordinance Factory 

Mixed eviene 

13000 t/y 

9000 t/y 

5000 t/y 

- As solvent 5000 t/y 

This schäme assumes thmt  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 
- Phthnlic anhydride  unit 8,000    t/y 

Those throo plant would  consume 75% per cent of BTX- 

aromatles  as it is shown under item 1,2 and 3 above. 

The final producta from pbove mentioned complex 

wauld be  :- 

- Caprolactam nonomor 16,000 Xjk 
- Torephthalic acid/DMT 18,000 T/A 
• Phthnlic anhydride 8,000 T/A 

Total production        42.000 T/A  

Caprolactam,  lerephthalic/MIT and  phthallr anhydride monomers 

would be distribute*   to various location in    eat *nd E*st 

Pakistan for further  processing  into: 

- Nylon 6 fibers 
- îolyostor fibers 
- DOP and  Alkyd resins respectively. 

This acharne naoumes  also the BTX-aromsties,  chemical complex 

and iiinthotic fibers  capacity would synchronize  the construction 

and atnrt-up of production. 

The aynchronization of construction would  avoid  the 

loss from the partial  utilization of capacity.  The rum-lndor 

small quantity of BlX-aromatlca would be distributed  to the 

existing  plant in West and Bast Pakistan. 
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2.2.0 Pronoaed Selling Trices 

Informing our judgemont nbout selling prices of the 

products produced in thü plant, wo havo taken into consideration 

the current domestic prices i.e.  CIF prices  -md lend od price of 

importad products :TA world tnnrket prices. 

2.2.1 Frosont prices of imported  BlX-aroimtics in Pakistan. 

1) Benzene: 

CIF price l<s/ton 566      %      lift 

Lindad price including 
insurance, custom duty 
clearance Rs/ton 965     I      205 

2) Fara-xvlene    is not  imported but  cx-fnetory  soiling price 

is  in tho r.-nge of t 180-200 ton -856-960    Rs/t 

CIF price should   be 1000-1200    Rs/t 

Lfindod  price including rj 
nil expenses 1850-2000    Rs/t 

3) ÎOJLU^DJî. 

CIF prico Rs/t 480 
Landed price ua/t ©00 

4) Ortho/xvlcno    is not  imported,  but  ex-f^ctory soiling 

price  n prosont is  in the range  of  70-80 $/t,335-280 Rs/t 
CIF prico would   be ivs/t 620- 700 
Landed  prico would  be Rs/t 1150 -1300 

5) Mlxud-xvlono 

CIF price 510   Rs/t 
Landed prico including .-.Ï1 
expanses is coming to 900   Rs/t 

6) Cvclohaxane    wr.s not  importad but  factory  soiling price 
in the developed regions   is in the range 90-100 $/t. 

CIF price would   bo 660-700 ¿Vt 

Lnnded  price including all 1200-1300 Rs/t 
expanses is coming 
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Tnble     12 

World Market-frir.e  af BTX-ftroP*tlC8 

|    U.Sïïf      } Ocrna ax. 1 
lt/tl rwt{ Vtr' wtit/tlR 

HgUart ¥• M iûlï. 

\1 TWïl i/tf  Wt 

Benzene 

Toluene 

o-xyleno 

p-xylene 

m-xylone 

Cyclohexine 

70.0 333.2 80.0 380.8 80.0  380.0 86.0    409.4 78.0 371.3 

66.0 014.1 66.0 314.0 63.8    -        66.0      - 68.2    - 

86.0 409.3 92.0 437.0 88.0 418.6 90.0 428.4 88.0 418.0 

200.0 952.0 200.0 952.0    -        -      210.0 999.6 205.0 975.0 

75.2  357.0 66.0 314.0 60.0 285.0 64.0 304.0 68.2    324.6 

100.0 476.0 110.0 523.6    -         -      100.0 523.6 - 

Source:- ECK, Januarj ,  1971. 

-    The Oil Toint one? Drug Reporter Nov.23,  1970. 

Another paper sources. 
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proroaad Selling Frico nnd Estimated ReygflUC 

We propose  the ex-factory selling price for the products 

of these  plants should  be  as follows  :- 

Ipble    13 

Eatlmoted Snlna Ravtnue 

T 

Benzene 

Toluene 

p-xylene 

o-xylene 

Mixed xylene 

{ Quantity j i-rocogc.^ Selling   1      Revenue 

1 in tons   ì Vt i Rs/t Rs/ye^r 
(oor 

21,0^0.0 

5,000.0 

13,OX).0 

9,000.0 

5,000.0 

120.0 571.2 

110.0 523.ft 

240.0 1,142.4 

130.0 618.8 

120.0 571.2 

Total Revenue  of BT3.(53,000.0) 

Cyelohoxane 

All Totnl 

Average selling price would be 689.69 

11,995.2 

2,618.0 

14,851.0 

5,569.0 

2,856.0 

37,889.0 

16,000.0    127.37       606.28 9,700.5 

(69,000.0)     - - 47,589.0 

Note:- Utilization of c*pncity for the first 3-ye*rs 
would  be 65$ and  95* respectively.   Iherofore, 
salas revenue would bo rosrectively «ccoring 
to the utilizntion. 
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SECTION    3 

FACILITIES AftP l'I AlJUF AC TURING 

3.0 Operating  Facilities 

3.1 Plant location  and   alte dflafiElnilflD. 

4s we have nertioned  there  Ì9 no  alternative site for 

3TX-aromnUc8 production th*n Eastern Refinery - Chittagong. 

There is no doubt that .-roimtire processing operntions pre part 

of refinery processes,   \romntlcs production clearly  cannot be 

considered without full recar« ror the overall petroleum and 

chemical pictures. 

Eastern Refinery in Chittngong is very  convenient 

solution for BlX-aromntics production because  the gasoline pool 

Is  vary low. In this  scope the consideraD" e qu~ntity of aromatica 

-\re  not used economically. 

Estgblishmet  of 3TX-nromnfcics operation in Erstem 

Refinery would  improve  the ecororiy  of Refinery r,nd  will open the 

possibilities for  the promotion of new industries for further 

processing of arom^tlcs. 

3.1.1       Dneerlrtlon  of the EMlstlnfi Project 
- E-¡stern Refinery Ltd.,  - 

Total plot area of lrnd in possession of refinery is 

200  acres only,  10% of this is under refinery  installation and 

storage. Moro than 50% of the required  land  intend.ad  to bo 

utilised  for other projects.  22   ^cres of land  separateli   is 

reoulred for housing  colony. 
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The fixed assets of axisting project is shown in Table 14 

below:- 

I 1 I 

I 5articulers i 
i 

L6            1 
(OOO)Rs   j 

FC 
(OOO)Rs 

\ 

To til 
Rs(OOO) 

1. Land incl. housing   estnte 6300.0 «. 6300.0 

2. Land development 5426.0 - 5500.0 

3. Civil engineering water R. 11200.0 - 11200.0 

4. Hosing Estate 3300.0 - 3300.0 

5. Plant *»nd Machinery 2169.0 41145.0 43314.0 

6. Plant and Machinery  Ext en. 1362.0 3238.0 4600.0 

7. Eraction 10621.0 17607 28228.0 

8. Services - 171^1.0 17121.0 

9. Custom duty, insurance 

a) 12000.0 - 12000.0 

b) 2400.0 - 2400.0 

10. Catalyst - 753.0 753.0 

11. Roynlity  and licencing - 685.0 685.0 

12. Rep.   service - 3102.0 3128.0 

13. Interest  on Cnpitnl  lonn 1276.0 - 1275.0 

14, Pre-produrtion and  start- up 9168.0 - 9168.0 

15 , Consultancy 4^2.0 924.0 1366.0 

16 , Contingency 

Total 

400.0 1000.0 14.00.0 

66089.0 85649.0 151738.0 

Design capacity of Bnstern Refinery is 1.5 million tons 

of crude oil annually  to produce various petroleum products 

shown in Table 15 below.  As it can be  aeon capacity will be 

fuiy utili a od by 1972-73. 
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Eastern Refinery consists of the following unit:- 

- Mmospheric distillation. 
- HydPotPt-.tlnß  nnd hydroöesulrhuraing  unite 

- Merox 
- Reforming unit  (IFF) 75°°° Vk 

Ih. refinery at present „Iternated between the u.. of 

MSheiery and «arban Ub» Dhaby)  crude» In the ratio of „boat 

2il. Thi.  crud.  ar. both .«ellable at the I« price of 62 Wt 

landed plus 4 Rs/t. I«, plus 6.5 Rs/t port due..  lot«!  cost 

then Hs.   72.5/Î (Î.15.23A). 

Aghoiery has the higher potenti«! for oromatics,   and 

the 100-150°C cut  used at preset as f,.4   to the reformer unit 

... obtained In 8« yield on  crude. For «rom tics production 

the  cut could be «1'an.a  to 70-160 °C  at 13-1« yield. 

the prient 100-150 naphtha cut, reformed at 90 « 

severity gave 85* yield of liquid of 50« aromatic content. 

Estimated gasoline consumption by 1975 would be  about 12*.000 

VK in which reformate would shore with «bout 50*.   Thl. means 

even by 1980 the existing capacity of reformer unit «ill hav. 

15,000-20,000 TA spare capacity. Part of reformat, can b. 

„placed by raffinate • C9 fraction from aromatica plant whi 

together with satisfactory  ON. 

3.1.2 y-nrp-ni*- ? ri1^1"fnr "" rnnpUaçU?a 

Present plot of Eastern Refinery is more than enough 

for the extension of ^finery from 1.5 to 2.5 million tons 

and additional plant for BTX-aromatics. 

ch 
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3.1.3 Volubility of Water 

Raw water usage for boiler feed  and  cooling tower 

mak«-up is at present 600 m3/day,  from the tuve wells of which 

there are five on the site only  two  normally being us«J et 

one time.  Sodium chloride content is  from 250 ppm.  up to 

1,500 ppm.  at the very worst.  4 well  costs about 40,000 Rs.   to 

bring into operation, for a maximum flow rate of 7000 to 15,000 

gallons/hour.   The life of well is uncertain and nay be limited 

by increase of salinity rather th-*i reduction of flow, however, 

it can be taken Into consideration three to ten year. 

Recently,  Eastern Refinery has  taken in practice the 

collection of atmospheric and surface w-^ter in a simple pond 

excavated in the nther impervious  sllty soil i.e.  "tank- 

water, which Is the atnndâri source  of wuter of  the region 

would be much more economical.  Eastern refinery has built one 

-tank" on which was invested about 100,000 Rs.  complets 

including ancillary equipment,  which it is expected  to supply 

an avaras« of 300 m3/day over the ye*r. It is considered that 

this system Is very reliable as stand bj   supply. 

3.1.4 frviinbiiitY pf ?taflm •n «lgctrlcity 

Steam - 200 psig  steam was supplied  by  two package 

boilers of franch manufacture  (one working one spare) and  a 

further boiler will be  added at the same  tine os the exterslon 

will come during Fourth Five Year Plan. 
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3.1.5 q^actrlcity - can bo  brought  *t about 26 paise/kwh 

from WAFDA,  bat normally  *11 requirements arc met by  diesel 

generators, running on light diesel  oil,  et an estimated cost 

of 16 pai38s/kwh.  There are throe such generators of 1100 kW 

ncm;nal output  but their   actual  capacity is only 700  to 800 

KW.   The normal  peak lo<ìd  io st pres^ 160° • m,,ljuB *nd 

it is proposed   to odd n fourth generator. 

3.1.6 Cooling  Water 

Cooling  tover  capacity i a very  generous,   so th3t  tha 

present cooling  towers    ill be  adequate for the next  extension 

up  to 2.5.10    tons  crude  intake. 

3.2       reodstock  yd Processes 

The bulk  of petrochemicals (olefins   ind  diolefina) 

are cornine; from   the light hydrocarbons gases as feedstock 

by  pyroly3is of light naphtha. 

The three most consumed  aromatica are used as raw 

materials.  Benzene,   toluene and xylene,  briefly known as BTX, 

can be obtained  either from coal or petroleum.  Prior to world 

War II  - Coke   even gas w-*s the only   source.   Because of 

trtamendous military requirements,  petroleum refineries 

developed methods for producing  -n¿   extracting toluene and 

xylene 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 operation, not for the 

production of toluene but to up-;*rnde gasoline 3tock for 
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antinock quality.   The so  called  "Octane rate"  brought about 

by the higher compression ratios of modern autoraotlvt; engines, 

forced other refineries to  install  catalytic reforming 

equipments. 

On an average,  eht distribution of aromatica in reformate 

ia:- 

- Benzene 10 

- Toluene 40 
- Xylana 50 

This ratio is quite  contrary  to the market demand  as 

is shown in labio 2.  In an attempt to supply benzene for a 

tight market  the refineries were glutted with toluene  and 

xylene.  For this reason the hydrodoalkylation processes 

appeared. 

The quantity of coke-oven benzeno, which consl sts  r.f 

tttophono,  other  sulphur compounds and hi^h boiling aliphatic 

hydrocarbons in not suitable for many chomical uses without 

extensive purification process.  However,  hydrodealkylation 

process has somewhat alleviated  this rroblom. 

The  tremendous growth of the requirement of aromatica 

for  the manufacture of choiaicl hos been primarily for ttyrene 

monomer,  phenol, n,ylon, pol^oater fibers,  synthetic detergent 

ind others. 

Fortunately,  catalytic reformera do not have to be used 

spacifically for aromatica production,  but thoy may be used to 

produca high octane gasoline. Similarly, hydrodealkylation units 

are adopted for the production of naphthalene and  jet fuel otc. 
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The apro^rance of cntalytic reforming procesóos in 

about 1940 and its tron.-mdous post wr expansión revolutionized 

thj production of nromrtic8 from petroleum. The combi ration of 

domand for high octane gasoline rich in nromatics, with the 

development of nev rat.VLysts, «ni new méthode for separating 

aromatica has not only resulted in -  high output but also 

creatad a much greater potentini output of prom tics from 

petroleum. 

In the course of building a petrochemical industry, 

Pakistan h.?s taken irto considerati en the promotion of aromatica 

hydrocarbons. Since the -rcr^tics and derivatives or- mostly 

coming as co-products or by-products of petroleum refineries 

nnd petrochemical industry, thera ire no significant differences 

in feedstock *nd rrocensoe com- >rod with other countrips in the 

world. Ihus, feedstock ~.nd processes in case of Pakistan would 

be in conformity vitb other regicrs n the rorld. Since Pakistan 

h^s no production of coke, the entire production of nrom^tics 

should be based on petroleum in the frame of existing refineries 

or as joint venti» between petrochemical complex industry and 

refinorius, because the first c pneity of petrochemical complex 

(olefin) industry in Karachi can not cive sufficient feedstock 

for the economical production of ^romatics. 

Ihere aro, generally apieking two basic possibilities 

for the promotion of aromptic production. 
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1. The production of BTX-oronatlcs in East Fattati. 

in the  scop, of Extern Refiner, - Chitting    usiar  the  c,talytfc 

raforaata i.e.   straight Naphtha ,3 feedstock (65-170°C cut). 

Since the motor gasoline consumption In ïhat Faldean 

is vary  lo« (Seo Tibie 15,  ERL-LongJarm production 1970 through 

1980).   The promotion of Bir.-arotnatica production in Eastern 

Refinery would  solve tho demorda for r-kistnn. 

although,   nt present  the mnjcrit.v  of the market demands 

„Po in West Fakiatan (.bout 70»). the promotion of 31>:-,rcm*tios 

in Inst Fakistan is roason.-Ma from  the  follow!^ point  of  viow:- 

- ^¿implementation of  ,rom*tics production in Extern 

Rufinorj.  The economy  of astern r^inery  could  be 

improved. 

- 3IX.sronu.ticB production in E^t Fakistan could nnke 
possible further processing,   some of them into 
precursors of synthetic fibers    nd other products 
which could givo  a çre->t impulse in textile industry 

in East Fakistan  and  inter wing  trr>de. 

- Certain balarco could   be established  in intar-wing 
trida with petrochemical products.   Iho  V.eat Tokiatnn 
petrochemical (olefin)  complex would  supply the olefin 
baaed products to East Pakistan market,  East Fakiatan 
aromatica complex would supply  aromatic* bas.d  productsv 

to West Pakistan Market. 

- With this  possibility would  be prevented  the present 
intention of implementation cf  aerylonitrile/r.cryllc 

fibera on bese of acetylene,  which is vrry wrong 
solution from the roint cf view of «mrket demand 
economically and   technically.   The  implementation of 
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polyester fibers production processed from p-xylone 
aromatics would  be right solution in Frkistan's 

conditions. 

- Since the transport facilities from East to West 
Pakistan used  to bo utilized. 30-40« only,  there  sra 
possibilities  to transport from East to Vest to  be 

chs^ply. 

2.     Second solution of BTX-?rom*tics production con be 

Karachi location,  un^er  joint project of Fau.ii Foundation/ 

National cr Pakistan refinery,   using as feedstock: 

- Pvrolvla gasoline    from Naphtha  cracker of F ujl 

Foundation in Korangi nearby of rational and Frklatan 

Refinery. 

In the  »econd phase of Fouji  Founcintion Olefin 

Complex 43,000 t/y pyrolysis gasolina would be 

available which can be one of feedstocks for 

BTX-aromiticB production especially benzene. 

Pyrolysis gasoline with high content of benzene 

(30-32%)  offers to some  extent more economi ral 

production of benzene   than cat.  reformate. 

- Catalytic Reformate    (from Naphtha cut 65-170 C) 

Since pyrolysis gasoline from FF will be in limited 

quantity the  second feedstock should  be cat.reformnte. 

Typical composition of pyrolysis gasoline and cat. 

reformate  (at the ROÎÎ-clenr on the various severity level is 

shown below:- 
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T"ble    16 

Tyclol composition of pyrolysis gasolina 
.-»nd c->t*lytlc reformat* of Aßhnjnry 

nnphthn cut  70-163 C 

Cc  • R01.  clier 
_2  

T 1  
1 Pyrolysis I       Cat.  reformate  it  the 
I ¿nscline   I        various severity 
1      wtg J ^ 

JL 
96 1 95 

T 
1 96      \      101 

Benzene 

Ioluüna 

'..ylene 
Cfi-cromatics 

Tot?.l .-»romntlcs 

32.0 

15.0 

12.0 

11.0 

70.0 

5.5 

19.5 

27.1 

13.1 

65.2 

6.6 

27.1 

29.5 

13.1 

73.5 

Toy-»! non-aromatica 20_iJl 

Gr»nd  Total      IQQA&. 

34.Q ¿6,5, 

7.8 

25.9 

32.0 

16.3 

82.0 

19tQ 

100.0 100.0 IQQ^O. 

The  ?ctunl distribution of cromatica in nny  reformate le 

dependont of course on the precursore  in  the nnphth^  of the 

•ovarity  *nd cut of naphtha etc. High severity reforming processes 

with no« improved c,t~lytts, recortly produced 70-80% of «rootle* 

from full boiling nnphthn. 

CQ-~ronntics feedstock 
"—  

Table    17 
Typical distribution of Cg 

irom^tics volfc 

Sthylbenzene 
P^rn-xyleno 
Metqxylene 
Ortho-x^lene 
lotnl 

} Hydroat^blized 
J1 pyrolysis gns 

vol*  

Cntilytlc 
reformate 
vol*  

46.0 
11.0 
30.0 
lo.0 

.100.0 

16.0 
19.0 
45.0 
20.0 

100.0 

Toluene dispro- 
proportionatlon 

vol*  
0.0 

28.0 
48.0 
24.0 

iQQ»o 



-: 48 :- 

The production of C8-f»rorintics is compile-ted by the 

f.ct  thnt  there  are fear isoners,  vUh very  similar physic-,1 

constats,  bat *lso  becmue of the r*Pidity of growth in denrr.d 

for some of those compounds.   K rscent research  *nd commercial 

implement,tlon h^vo lud to procos, which en transform one 

«rcmatlc structure into mother giving to produces grower 

naxibility. 

Tho source of C8-»rom*tlcs ^re cytolytic reformate, 

pyrolysis gasoline  -nd raccrtly  thoso produced from the  dis- 

proportionalen of toluene.  The  distribution of isomers within 

a.ch stronm is decidedly dffer.nt ns shown in the ISblo 17. 

The  vnluc of ench of these nixed xylene  streams m^  be 

différant depending  on  their uo.:.  Tor example,  if it is desired 

to produce p^xylene,  the mixed  xylenes from toluene dispro- 

portion,^ h.va  *  substantial   ndvnnf>ge  over the  other becouse 

of the inherent higher concentration tf P r.xyleno.  In addition, 

tho low ethylbonzene  content of the mother liquor from the 

paraxyleno separation process represents  nn Incremental yield 

end operatine cost advar.t.Rge when using nn isomeriser. 

Tho high concentration of ethylbenzcne in pyrtlysifl 

gasoline to some  extent is disadvantage in the production of 

p-xylane. 

Considering the composition of two feedstock  (pyrolysis 

gasoline <md c-tnlytic reformate)  wo should  come to th« 

conclusion that oyrolyai" gaeolino hns a high priority  for the 

straight production of bunzene  only. 
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Cntslytîc reformée having low percent of binasene   nnd 

high content  of C?  ,nd C8-*ro*ntlcs  19 moro convenient  in t.ie 

production of P,r-   -nd ortho xylene.  For bi¿ger production 

of bordona would  roauirc  tho d^lkyl'tion or disproportionate 

unit for  tr^nsf.ring toluene   to bor.scr.e.  Including  tho no. 

technique "Diaproportion.ticn"   of  tolueno this feedstock is 

mor- flexible  th-n pyrolysis gasoline. 

3.2.1 rrocüsses 

\ r,cont djvolonnont of  -rom -tics market dom.-.nds  for 

tho chemicl  producta retirements   •i  fuel the r.rom tics pro- 

cossing  options  «re  bocomir* comnercl *Uy  «ore  Importât. 

The  intordaponrt-mca of Fotrolou*    nd idtrochomic-l Industry   ,re 

becoming grantor  «nd tho  tender cy   of eyeful  integration of 

operation into the  »Chemical  Kefin ry"  is often r. realty. 

Sinco P.kist-n h^ no other  sources for  .retmtics   thin 

petroleum faedatock.  Ihe processes  v,hich h*ve to  be considered 

ire:- 

- C^tnlytlc  roform.-tii  processes. 

- Fyrolyaifi gnaoline baaed  processes,  this one mostly 
for   Production of bene sa ne. 

Since  tho quantity of pyroly.is gasoline in this doc.de 

in F«klat*n is limited   the  only   solution hns  to be f*ont  the 

production of BTX-*romntics   on bnse of:- 

- C^t-ilytic reformite  or 
- Mixed feedstock catalytic reform*te/pyrolysis 

gasoline. 
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The East Pukiotnn scheme of  BTii-nromntics allows  the 
the 

catalytic reform-te feedstock beZused because there is no other 

feedstock.   *s ve h,ve mentioned tho recent commerci,!  production 

experience prove*   the  successful  rdortion of re, methods which 

c*n  transform ono   ,rom tics structure  into «nother.  Kfr   this 

possibility  c Holy tic reformate rrocesr.es followed  with others 

became  tho most important in production of BTX-.rom.tict. 

In our further consideration of E^t FnListnn BTX- 

.rom.tics production schome, we will t«ke c,t,lytic reformate at 

tho  ROr-cle^r 96-98 level of severity   of Agh^nry   n.phth. 

foodstock. 

In the Fig.   2  is shown <* simplified scheme  for  the 

manufacture of BTX-ironistics. 

3.2.2   Tgluane djgrr9r9^onntlon 

Recently,   the  technology of »romaica  evinced  by new 

commerciali*od tcchni-ue for rencti-g. 

_     two  tolueno moladles to form benzene .nd xylene molecules 

by moving« .oethyl group -rom one  toluene molecule   to nnothcr. 

This re-ction is  colled  "Disprorortionntion". 

-     Normally during the course of c^lytic  reformine   to produce 

BTX,  tho refiner will mske e  relatively  sm-.ll  noount of Cg- 

*rom,tics which «re predominantly  trimethyl be zenes. The 

development of disproportion^^  technology    led  to the 

ability  to react * noi oc ule  o- trimothyl bercene v;ith * 

molecule of  toluene to form two molecules of xylenes by 

transfer of  r> mothyl group,   This  roection is  clled 

"Tnns^lky lotion". 
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\dvantago  of disproportionnticn process eomr-'ircd  with 

toluene désinflation is in thnt,   thnt  the: •th«r, moloculo which 

is split off h-s   -.  vary low vnluo  par ton compared vith cither 

tolueno or benrono.  It  r.crou' ts for sono 15% of the woißht of 

tho toluono or bon/»no.  It ^cecunts for  30«e 15% of the weight 

©f the  tolueno molecule nnd  this  IOSR ùrod.e much of the  bor.efit 

of the benzene from moleculoa of toluene.  In the Tortory procesa 

this Is crviod  oat by  n c*t-»l}tic  reaction. 

The procass h>>3  the flexibility  to nccrt Cg—roimties 

in -edition to  tolueno  -n:'   thus  inceso the  production of xylenes 

te bonarie.   It is  roasl'jie  to    reduce noie ratios  or xylenes to 

bonzera 07  to 1^.   The  xylenes r.reàucpd  Vvc  the c OTTOS' tion 23-25% 

pnrv-xylonc,  20-23% ortho-::ylonc  46-55» met-i-xyl.n<i,  *lth tr-ces 

of ethyl benzene,   Tho  c^tlyst system V«* - life o<  -round two 

ys-rs.  Factor o-er tion conditions *rc  ir. tho mng 3 of 10-12 

-;ttn.   pressure    nö   350-530 C« 

Unfortunately,  however,  tho  cxtn c-^iW cost  nnd 

utilities ch-irg.o  of the dlaprcortion*stion route  lnrgely asso- 

ciated    with tho   extr- work up ch-ins  is ono dis-iO^ntnge. 

"Dlnproportlorntion"   ~<nd "Tr*.ns-lkyl'ìtion roseti on offers 

mora  to tho manufacturer * method for ir.cra^sing xylenes product- 

ion without   i corresponding  inc^fic o* feedstock i.¿.   in 

gasoline production.   Thus,   the producer is  -blü to mnintain the 

required b«a-mc-3  between fuels and "row-ties for  chewienl.usö. 

Furthermore, gro-tor flexibility   in mnrketin¿ strategy  is 

«*tt^inod. 
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3.2.3 ^loction of foa Procusa Schotte, 

Tho production of  3TX-doranti es nd  cyelohex*ma would 

bo integr-tod  in  the frnma of S^at Pnkiatnn Refinery. 

Tho pl^nt for tho  production of BTX- ror.rtica from nr.pth^ 

fraction (65-170°C cut)  would  consist of the following unita: - 

- Hydrotronting unit 
- Reformer unit 
- 4romitics extraction unit 
- Fractionation unit 
- Ieomcris«tion-dinproportion-tion unit 

- Pqrex urit 
- Cg-splitter 

Genomi  flow sheet is nttnehod   't P.Tge     

n.fl.A.H*drotre»tlng 

Hydro trying is reducing  the content of motori-.la  in 

o fecdatock which would  otherwise poison processing cit-lyta 

this ia  tho  largest single-  uso for the  process. Hydro treating is 

used  to improve qu Titles of n wide rnnßo    of petroleum stocks 

by the removal of sulfur,  nitrogon, henvy m-t-lllic continents. 

The process  usod is hydrogerta olofinias nnd  «rom* tics hy*rcc*rbonc. 

The  feedstock is  prehc  te*  in tho presence of hydrogen 

to ? temperature of 752QF nrx.  The mixturo  then process through n 

fixed bed  re.ictor vessel «no   nftor cooling goes to a high -rcsmre 

sep-rtor whore hydrogen r*cb g*s is cop-r.te* in orc^er to bo 

recycled  to  the reactor or  used  in ether oper Hon..   After this 

sep^tlon  tho product stream ia stabilised in * «tripper column 
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whore llPîht  ends and reaida-1 hydrogen sulfide    re  removed. 

Oponting proceoH  cogitions  and c.t^sts ^ro selected  accord- 

ing  to  the  feed-lock chr.r-cte-rietics  -nd   the   specific-tiens 

required for  the products. 

Typical  conditions  "ro: 

- Temperature         °F 600-800 

- Pressure  psig 200-100C 

- Sp-.cc velocity 1-10 

- H2  rocycle,  sef/bbl 9^0 

3.2.5  Crtnlvtlc Reforming 

From the hydrotre-.ting unit  the feedstock Is contacted 

to  the  reforming reactors.  On base of recent  improvements  of 

c-t*lysts.   The conversion to  -rom-itics la carried  out at low 

pressure with higher space  velocity and  lover recycle rntio   than 

before.   Different  types of  catalysts »r?  available and   selected 

according to  the   tyre  of operation severity   and  feedstock.   It 

could   be u.*ed  catalysts with 0.35 to 06% pt.   The   chemical 

reactions involved  ^re m«inly dehydrogen^tlon of naphthenes   to 

«rometics,   dehydrocyclisation of pnr-fins  and nnrhther.es   ,nd 

partial hydrocmcking  of he^vy narrffins to  light paraffins. 

3.2.6 Aromatice  a^rpctlon  unit 

On a  technical sc^le,   aromatice  are  almost exclusively 

separated from ncn-aromatics of the sr.me boiling range  by  liquid 

extraction.   A prerequisite  for the application of the process is 

that  the organic  solvents  uned   ^nd the mixture to be sep«r*ted 
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JO   . two phases.  The solvents and  promatics  nre separated by 

distillation,   k* solvent« only such materials   ?ra of use which 

contain a polar group.   For  économie reasons  solvent with boiling 

point,  which exceed that of  the  -ronntics to  be extracted,   ore 

given preference. 

The solvent is fed  to  the  top of  a multi-stage extractor 

where it travel downwards and preferentially  dissolves the 

aromatic-.  The cixture  to be  separate*  is charged  to the centre 

of the ei;raction tov;er.   Tha solvent loaded with ^remotics 

leaves the to er bottom whilö  the non-aromatics go overhead. 

The extract  is distilled  off from the extract phase and  sub- 

sequently  "r^ction-tted   into  pure products.   As aroma tics and 

non-aromntics shÄl be  separated com-letely  a reflux hes to  be 

recycle to  the  extraction  tover similar to  other sep^r-tion 

processas using  the countercurront principle.  Tnrt of the 

eromatics is  therefore  returned  totoe  b*ne of the evtraction 

tOWHT. 

There  are  a r.urabe'  of process fop    extraction of arom-tics: 

- ^rocolvan process 

- Sulfolan    and  others. 

The   Arosolvon process wis developed  by  "Lurgi Guselshaft" 

Frankfurt/M for the extraction of BTX-aromatics from mixed  aronati- 

cs  and non-aromatics hydrocarbons,preferably   reformed gasoline  and 

hydrogenated pyrolysis gasoline,  oil ¿:aniflention and coke-oven 

«romatics.  The used solvent ir. this process is N-methyl pyrolidone 
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with boilirv:  point of 206°G.   It   la entirely  neutral,   thermally 

stable and  flistilablu at Ptmoapheric pressure without destruction. 

The high solvont  c^p^ty of N-raothyl-pyrolidone   (WMP)  cr«n be 

easily «djuated  over n wide  rnnge of strength by   addition of 

water. (Mng to its physical properties e.£.   its  low melting 

-oint  of 24°C and  its low viscosity extraction c^n be  carried 

out "t low  terpor-^turoa contrary  to other process.  The  solubility 

of NîîT   in non-nromstica mixture  recovered ?s  rnffinste ph >se from 

the ortmctlon of hydro^enoted  nyro\vsis e-aoMnos .-md reforo-.tcs 

the  solubility for -  water  content of 10 to  20%  is between G r.r.d 

05 per cent   by volume.   Owing  to   its extremely high partition 

sufficient  only   small  ciunntitiès  of water aro  required for Î^T 

recovery.   The w.?ter us od for  this purpoco returns  to  the process 

so thnt tho wntör cycle is   entirely   closed. 

In lieu of  antisolvent  or   -romntics Influx,   the   *roxol'-m 

proceas usea a mixed Reflux  conniatlng of   -romntics   ^nd non- 

aromntics.   The non-nromntica con-4nined in  the  "mixed P.eflux"  ore 

low boiling hydroenrbons.  They   are present  in nil hydro-refined 

products nnd reformates.  Because  of this "mixod  Reflux",  the 

higher boiling non-nromntics,  physically dissolved In tha  extmct 

in the lower soction of the  extractor,  nre  replaced  by low  boillnr 

non-nromntics which -ire es:,   to  eopernte from the  ^.rometics by 

distillation.  This applies  in like immer to pnrnffina, nnphtheros 

nnd olefins  in p^rticulnr.   îîonce,  on ^itionnl  cl/iy  treitment at 

increased  température snd  presflure to remove  olefins is not 

required. 
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As  nhown in Figura Ko    the solvent is rh-,rced  to  the 

top of multi-stage  extr-ctor,  from which it tr-.valo downwards. 

The mixture to bo separnted  io fod to the solvent pass upwards 

»a* loave  tha extractor at the top while the solvent follows 

downwnrdf  and becomes loaded with nrorantics.  In a distillation 

tcwer extract  *rd  solvent  nrc sepnr^ted,  the letter be in/ 

returned  to the process,   lhe w-ter,  v.-hioh is ozcotropically 

carried over with the hydrocarbon-,  i ?• sepnr-ted  nnd recyclée 

to  the  .-ixtnctor togethor with rrotn.-tics free V\Xt>. 

Tho distincte from extract distillation,  ^roiratics 

ond low boilin?. non-oromntics goes te t.h¿   -roa tics stripror 

where low boiling non-rrom"tics  and part of th? beneenr  -re 

distilled    off.  Tho résidu» ,  the pure nroa-tlcs,   is fractionated 

subsequently.  FP ction^tion tower with a few trays are 

sufficient fcr this  step. 

The non-aromntics hydrocarbons from the  top of extrnctor 

enter the non-arota-ti cs stripper \vh..re they  s^mted from the 

low boilin? components,  which *re supplier1,   together with the 

distillate from th«  »romr.tirs strip-er ^s "Mixed Reflux"  to  the 

extractor bottom. 

The hydrogennted mixture of aromatic  ind non-aromntics is 

supplied to a mixtr-setter tyre extraction lower comprising  some 

2G-30 extraction stages.  The solvent nn NKP/wter mixture,  is 

charged to the top of the tower, from which it tr-vcls downwards. 

The loaded solvent is stripred  in two stnges. In the first stripper 

all low boiling hydrocarbons nnd part of the benzene ire distilled 
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off.  To ^void pantane  losses,  this  stripper operaos  ¿ndor 

slightly increased pressure.  The distilled w*ter is  pnrtly    re- 

turned to the top of the touer,  the remainder bein&  sup-lied to 

tho   bottom to nnintnin concentration.   The bottoms product, which 

is  frac from non-«romatics is sepnrnted  in the second   stripper 

into distilli te,  the pure aromatice   nnd  P bottcos product,  the 

erotti-tics free solvent,  The solvent  returns to tLe  ox trietor. 

Tho rof finite is withdrawn from  the top of tho  ax tractor 

snd  nil low boiling hydrocarbon»,  ^rc  distillaci off in  the prnt«rc 

tower.  This tower operates  under  pressure,  too.  The  distillate 

of the pontine  tower nnd th*t of  the  first stripper  nre  supplied 

?s mixed reflux to the extractor. 

The bottoms product <of the  pentono tower is espprntcd 

in  * w*3hor from KVT by moons of  tho  untery distillato  of  the 

second stripper.  Ih« HMF/w»tor mixturo is routed  to   the  bottom 

of  the second  stringer.  Thus,  the w-.ter cycle is entirely closed. 

Howevor,  the process is not  nt   .11 limited to  the 

production of benceno,  tolueno  md  xylenes plus othylbonr.er.e. 

It  is *lao possible  by mc-na of am-11  ~.lt»rn*tiona  to  extent 

the rrocoss to  tha production of Cç-qromstieo. 

Ap^rt from the  consumption of  energy -nd chemicals  ther* 

ire other fnctors influencing the   nppllcnbility of  n  process,   such 

«is  low investment  costs,  possibility  of home tnnnnfncture,  ndopt- 

«ibillty of the process to locvl conditions, use of other energy 

irste-d of ate-m,   «*ir fan coolers  Instead of w-ter,   *dopability 



-: 58  :- 

of tho process  to changing rw material composition,   o*.sy 

maintenance  as «all ^ en8y mninPalability.  The  «rosolvrn process 

is nble  to meet nil these requirements. 

In  addition to the  nlmoat  constant  consumption of  utilities 

such ,3 he,t,   refris^tion,  electric po.ver ,nd solvants  the  costs 

pre influenced  by  the si zo of pl*nt. 

Bonzano  nni  tolueno  nr<. o-sy  to ser-rnte  br-cnuso of  their 

boiling points,   this is not true,  however,  of C^rom-tics  «s c-n 

be seen Tom T-<ble I
A
. 

T^blg 19 

Constants of pure  Aromatica 

X 

Benzone + 53.00 
Toluene - 94.99 

Ethylboniene - %&•$'' 
m-xylene - 47.87 
p-xylene • 13.26 
ojylene 25,18 

CrystpllizAtJ Boiling     TTofr^ctivc ,Specific 
1 ion i point inde/       fer-vity 

80.10 
110.63 

136.*9 
139.10 
136.35 
14.4.41 

1.5011 
1.4969 
1.4959 
1.4972 

1.A958 
1.5054 

0.8790 
0.86C9 
0.8670 
0.8642 
0.3610 
0.8802 

All four isomers nrc rocovered  commerci -»lly  now-i-d-ys. 

Ethylbensene  with the lowest  boiling point,  only 20 b.lov; p-xyloro 

is asp-.ftatad  by auperfxnctionntion.  Tho  production of -ore othyl- 

banzone requires towers with up to 360 trnya,   n reflux.   H.itio of 

1:120 *»nd  «, heat consumption of r.bout 20t etoam/t  athylbenzcnclho 

exnonso involved  is ronsonnblc only in spoci-1 circunst-nces. 
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Separation of motn  find p-xylene by distinction is not 

possible r>t nil.   They  ^Q distilled  off together  from o-xylene. 

Por separation of both isomers from o-xyleno towore with «bout 

120 tr^ys nnd reflux rntlon of 1:20 nrg required.   The  purity of 

o-xylene is at le*st 95# the renminder consisting of both 

lsomur.i ind  trocee of non-°rom>tics. 

Owing to  their different joints of crystallization (-48 end 

• 13°C.) n -r.d *(?• r^x^ljnc nre separated by fr*ctionol cryat*lllzn- 

tlon. 

Recont  rdv«mcos in technology h*vc boon direct ad   -t using 

techniques other th^n erystnlllzntion for sopnrnting p.orn-xylcne 

from m*jtqxylone.   K newly contorcinllzod process of extr-,cts mcts- 

xylen«  by forming a compie* with  BT¿ (J-jpan G.r.s Chemical Procese). 

Another method suggests thnt p«rn-xylcne c^n be  selectively  3cp<>- 

r^ted  by uso  of «» new ?bsorbe¡nt  without the necessity  of lo"' 

temperature  crystallization (UCP-P*re»Proccss). 

3.2.7 Prr«-x.vlcine Sor motion - T^RBX Froçegs, 

Up to  date procdsa for  s entrati on of p-xyl * ne  no doubt 

Is "P^rex".   This process is for  .qep«irr«ting p^xylono   from mixtures 

with other fcomers,  othylbonzono   «nd non-nrom'^tic hydrocarbons. 

Thep-xyleno  Is rucovor.d  ~t  n purity in excess of 99.55 .nnd 

extraction officiosj   c*n be  ->bov* 98.4%.  The process  o«»n be 

operntad to  extract p-xylene In  a once-through opération from 

cither  i? Cg-^rom^tlc mlxturu derived from extraction or from * 

Cg-cut of reformate.  Altornrtively,  it ein be opentad  in conjun- 

ction with xylene isomerisntion process to yield   *ny required 

proportion of the Cp-nrom*tlcs   produrts p.s p-xylene 
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Fnrs-xylane Is recoverad  by adsorption from the  liquid 

ph^so  in * fixod  bod  of solid  adsorbent.  The  absorbed  p-xylene 

is  than rocovsred  from the  -'bsorbont by  v; ahing it with o 

dssorbgnt liquid having n boiling point different from th~t of 

nny  of tho  C,,-prorantics.   Tho products pro sep^rnted   fron the 

dosorbent by fractionation.  Tho process arrangement  stimulates 

continuous contorcurrent flow of absorbent  -»nd  liquid  vithout 

octunl movement of  tho solid.   K single bod  of  r,bsorber:t   is  Ui:d 

and  tho flow of feed   ^nd products to  ".nd  from the b---d is   continu- 

ous. 

lompontures  nre  in the  range  of 250-300    r nni  pressure 

ira modorpito. No rof rigor'«tior-  or convoy «meo of solids  Í3  reviirca 

3.2.8 Iaomerla.-itlon  -ind Dslprcportlonatlon 

Unfortur«tcly, tho conposition of Cg--ronrtics concentrato 

from reformats doos not normally correspond with desired product 

distribution.   Ihis  is  illustrated in TfVele 17 .«?nd 14 dspicts 

soT.G  physical co"stents of Cg-?rom*tics. 

As we b-Rvc mentioned hitherto  tho  c-xylons  is  sep->.rnted 

from the Cg-nrom^tics stre.im by fractionation,  pqm-xylene  by 

cryatslliaction or  by P.nrex process nnd occpssicnolly  ethyl benzene 

by  a difficult and  expensive  superfr ctionntion.  The   ethylbon?one 

fractionation of Cg-«rom*tica h^s buen juatified by  improving the 

economics of q subsoquont isomorisp.tion proceas which did not 

isomorise  othylbenrene to ony grent extent. 

Aftor removal  of useful ortho  nnd/or p^ra-xylono  there 

remain q "mother liquor" containing * high proportion  of mctn-xyle 

no plus unsepnrntod  o-nnd p-xylene  nnd  ethylbcnzene.This mother 
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liquor may be sold  «s solvent xylenus or convertod to a high 

octane motor gasolina pool. 

In our CASO the domani of p-xyleno *nd othor srom^tics 

(See Tibie    ) require to be established isomoriswtion/dlapro- 

portiomtion unit to convert the mother liquor in higher yield 

of purn-xylene, or tho-xylene nnd benzene. Tho mother liquor 

undergoes completo  or p-*rti«l isomorisntion in the presence of 

cntalyotfl  until a mixturo containing neir equilibrium concent- 

rations  of the C8-nromnties is obtMne<?.  The  isomerism  is 

recycled  to the sepnr-tion process where o—ind/or p-xylone mqy 

be removed,   -»gain lcnving » mother liquor to  be isomeri sed. In 

this w»y  tho -wail nolo C8-.« rom •> tics concentrate is converted 

nlmest completely  into required isomers. 

KB  can bo seen in Tnble      the  contribution of 3TX-Tromaica 

in market demand nre  -is following:- 

1975 i im  

- Bonzena 11,000.0 t/y 21,000 t/y 

- Finxyleno 9,750.0 t/y 13,000 t/y 
- Ortho-xylcne 4,700.0 t/y 9,000 t/y 
- Mixed xylene 2,500.0 t/y 5,000 t/y 
.  loluene 2,000.0 5,000 t/y 

29,950.0 t/y      53,000 t/y 

Above daminos require  tho diaprorortionntion of toluene 

mode would bo used  boc-uso of the inherent higher concentration 

of p^rnx-yleno. In  addition,   the low  sthylbenzene content  of tho 
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mothor liquor fron the p*m-xylcne sop- r-tion procoss represents 

an incrémental ylolâ *nd opor^tinf cost savante when using an 

1sonorizar. 

Therefore,   the estábil shaont    of iaomaris-ition/disr-ro- 

portionation unit connected with "P.^.rex* one would be ->n optimal 

solution. 

3.3.     Cvclohax^na 

The cyclohexnne route  to c^prol"ct^n la most common route. 

On tho othor hand  th    cyclohex^no production should bü close te 

the refinery bocmae of th« chenp; st form of hydrogen. 
prQff'.fitn Oblino  ^Hnu^rv Trocas nnd Çh-.lç-l Co.») 

Th« benzene  cm b«i cortar ted to cyclohexnne by ertalytie 

hydrogon*tion na it is shown In figure ....   Tho benzene is  combined 

with recycle r\n¿  fresh hydrogen,  prchewtod ->nñ Introduced  to  tho 

c*t<Lytic re-ctors.  The doso bolline; points rnñ freezing points 

of tho benzone  foed pnd cyclohexr.nü product  -ire such thr»t  the 

reaction must proceed to completion since  th& high quality  cyclo- 

hexnne product required cinnot bo sepnr-tcd from unro*ct d ben?.te. 

This  is  accomplished by keeping  the reaction temperature  low 

enough to favour thermoeinnmicnlly only cyclohexnne -nd  by h->vins 

n smfftciootl*  -ctlve catalyst to drive tho reaction to complotiez 

-it  such temper  turo.The only  othor problem Is cyclohexine product- 

ion is control of the vary lnrgc exothermic hert of reaction.This 

13 accomplished  through careful  npplicntion of reaction kinetics 

and  tho thermal properties of the flowing strofi. Troduct fron 
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tho reactors is  condensed nnd stiblis-ed  to give finol specificat- 

ion grr.de  (99.9% purity,  6.4°C minimum freeac point  cyclohex^ne 

product. 

3.4 Rnw Maturici nnd Utilitioa Consumption 

In tha Figuro 2.   is given BTX-aromntic production 

schema  rnd b*>l«nce  of rv" mnteri.^l.  In  Inble 19 is given tho 

bnlince of utilities. 

4s wc have docribei  the mw faodstoek for BTX-^romntics 

would  be Naphtha  (65-170°C cut) nnmely   the ctplytic reformate 

which would  fe ;3 gasoline pool nnd  BTX-iromntics pl?mt.  31X- 

nrora^tics pl^nt by-products would food  ilso the gasoline pool. 

This menns  th*»t BTX-nronr.tJ.ee production would   be syntonized with 

tho normal production of motor gasoline,  Kerosine and Jet  fuel. 

Rnw m'iterili for cyclohexr.ne  unit-benzene will  cone  out fror, the 

BTX-nromitice unit.  Hydrogen from the  cytolytic reforn/ite  unit. 

Utilities will be supplied  from  the extended  utili ti oj 

plrmt on the site. 

3.5 Estimated  project Conatructlon Cost 

The  installed  cost of  the proposed  rroject  is astimnted 
600 

to be Rs.80, C3J,including a contingency.   A sumnrry of the 

astinnted cost is givon in Tr»bltì (Frigo        ).  Some 

explanation for various item '.ve «irò presorting below :- 
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3.5.1 frflflrt  »nd Lgftf  D*v«lopm«nt 

Is It was mentioned In an earlier section the selected 

alts for the proposed project is In the scope of Eastern Refinery, 

Chlttagong. The existing plot of 200 acres le  enough for extenúen 

of Refinery and suggested project. 

3.5.2 Communication and Rpfl¿ 

Eastern Refinery plot is well developed with approach 

and internal road,  it will be necessary to extend the internal 

rosd to the new unit and railway  siding with  various spurs for 

handling wagons,  internal telephone exchange with new lines. 

It is estimated  that Rs. 1.48 million will  be   spent en this 

account including site development. 

3.5.3    Civil Enrin?fri"g ^nd Oullflin&a, 

4n expenditure of Rs. 4.807 million in foresee for 

this items because nearly all units will be  built up on the  open 

ap*ce  -.o it is uaual.  Estimated expenditure  »re for extension 

of cooling towers, deep wells foundation for  storage tanks, 

laboratories for lighting eouipment, technical offices,  labour 

welfare buildings canteen,  security and time  offices and main 

gate. 

3.5.4   finn! fi* Machinery 

This includes the following plants: 
3.5.4.1 Hydrotreater unit for input-output  of 160/180,000 

TA n^phtta treatment. 
3.5.4.2 Reformer,  unit capacity of 150,000 T/A naphtha. 
3.5.4.3 Aromatica extraction unit of 120,000 T/A. 
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3.5.4.4 Aromatic fractionation of 100,000 t/k 

3.5.4.5 Cg-Splltter unit of 40,000 T/A 

3.5.4.6 F.qrex process unit in-luding aiev« chamber  and 
fractionation unit of 60,000 T/A charge. 

3.5.4.7 Tortory unit of 50,000 T/A. 

3.5.4.8 Insonorisation unit of 50,000 T/A c^rge. 

3.5.4.9 Cyclohexane unit of 15,000 T/A. 

3.5.4.10 Extension of existing power plant. 

The expenditure CIF Chitt«gong b*r,is is  estimated  *t 

Rs.  38tin7.0 
It is estimated  thnt Rs.  6,959,000 is required for 

purchase of equipment for utilities units services  both fror and 

within Pakistan «»nd abroad. The equipment would be,fer povòr 

plant,   cooling tower,  distribution deep veils punpa,electrical 

cables switch ge-^r,  trnnaformers,  lighting fixturea, pc-o^ 

distribution to plant central labor tories, ranchino and h*nd 

tools for workshop handling equipment,  fire fighting ^nd safety 

equipment and engineering fees for  the desifen of tho *bove 

services. 

3.5.5 âpjillil 
Spares of about 3« of equipment cost FOB are included 

in the initial cost of plants in the Working Capital part. 

3.5.6 Preliminary  *nd Consultancy EXPOM« 

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

preliminary expenses during the pre-investment period snd  also 

the expenditure towards seoking oxport advise during different 
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phases of the planning and during actual contracting with 

supplìoro. 

3.5.7 Training of Paraonnel 

This item includes training abroad of senior engineers, 

junior engineers,  supervisors. 

3.5.8 Offlco-Boulnment and Transport Facilities 

amount of 1,500,000 Rs.  Is included for exy^ndlturo 

for office equipment and transport facilities. 

3.5.0      Start-up Expanses 

411 expenses for st>rt-up which covers the consumption 

of raw materials,  utilities, wages and miarles of perstnnel 

during that period. For this purpose the  amount of Rs.2,294,000 

Is estimated  including Rs.693,000 In foreign exchange. 

3.5.10 Interest During Erection 

This Is calculated on the bnMs of the present  condition 

of loan term from the international .-»nd local financial agereioa 

and Is calculated  at 7*. It lo calculated that the period of 

construction *ill last about 30 months.  Estlnstod capital 

requirements are given in lable ....  and details of intorest 

during construction in Table    

3.5.11 Contingencies 

The m figuras are estimated as total 8* of CIF coat3. 

4bout 1:1 foreign and local components. 
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3.5.12 TSuñ^^rin^   -?ni yní""-Vr: ^ Consultancy 

Tho  amount  of Rs.   3.631 million of  «boat 11.4% FCB 

equipment     costs.  TMs amount  colors ,11  expenses for  engineering 

know-how  and «orne  consultancy. 

3.5.13 fly^ntn duties. Tpnnrancc.  Ir,nflrort  to the Site,   etc.. 

This i tarns hove bc,n c.lcibt^  en  the fol] ovine  h,3!0: 

for imported  equipment of GIF basis  (FOB prie, * overseas 

transport).  The  break up io  as  follows  :- 

1. Cus ton» duties ~5'# 

2. Insurance,   clo«ranee 
forwarding nnc1  internal 
freight  to site. 4% 

39^ 

The present regulations  of Government of Fakistan 

considers  calculation tf duties on only  eouipnent which en t, 

estimated   for  this  project  ot  80% of the  ccuipment  valuó CIT, 

the rest 20% being license,   engineering  and  know-how  fee« vhic^ 

are exempt from duties.  In addition the Government allows 

deferred paymont on cur torn duties equipment to 15% of  the value 

of equipment on which duties ar« rayable   and  iaflues debentures 

payólo   in 6 half y^rly  instalments and  carry an interest of 

6«.  In eur estimation of canital costs  the  duties  arc   taken 

100* of equipment  value CIF making «orne hidden reserve of 

local  costs. 
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3.5.14    li.ro e ti on 

This homing covare  the  fseg chargeable   by   suprior 

for deputing thair orortion,  inspection  -.nd  supervisory  oV>ff, 

their tr.vol  hills,  en«?  the loci   subsistance flllo-.v*nces.   It 

aleo IncluOoa the loc.il supervisory  ond vorkin*  stoff ri-«Jûd 

for the  erection,   their  salarios,   illor,nco8  =md   the   purchase 

of local motorini s during erection it is  cstir.'-tod  th*t  r>r. 

expenditu•  sauivalont to  ,nboutl8% of CIF cost  «n ,ruction 

velud.  On this,   fore igt coupon ^t   is rbout ft* •'.:•• d  Y¿K to 

cover loc^l oxpans'.js. 

3.5.15    UtllltldB r.nd  Service. 

lîluctricity will   bp. ¿enorptad " i thin the  pi  r.t    and 

nacfsnnry  r.quirmcnt for extension of rovor plant  is  incluís 

i- the main equipment  supply.  In  tho view of this fnctor  onl, 

the  fusi  components of electricity g«n^r  tin«/ cost ie tgken. 

In  -»ddition th* Covom-iort levi as  a surcharge  of one  p^isô 

(í>.  0.01)   pr kvih from pliin power nous.:« Ì3 included. Price  of 

eloctrieity  of Rs.  0.04  (C.9¿)   k-.vh is tr>*n.   Tho  fuel prl co  is 

tal:on of HB. 100/ten. 

..5.16    fronet Schedule 

4s   ihorn in figure 3.   it  la anticipated   th-t  thi*  prov-ct 

would be under construction *nd  tost pur*od fo?  a6 months.   4fter 

this  period it is «ntir.^d  th^t  tho full production would  com,. 

during tho 2.5-3 ye>r.  Ihis me-n» by 1980:- 
lst Yoar 1977/78 85*    utilisation 
2nd Year 1978/79 95% 
3rd Yasr 19G9/80 100* 
4Sh Yc?r 1980 100% 

»I 

M 
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3.6 
fofl jj«|w»mQ rat ioni. 

3.6.1      ^rt1va.  Supnrirlnnnr  «fflg Lgbou«. 

Sinco  the BTX-aromatlco will  bo in the scopo of the 

current refinery production as the  exondad .clivity then the 

production nanagoment «111 b.   undor  e-l.tin, ex;cutive gênent. 

The axt.nsion of man-power la *iven In Table    

The tot-,1 ammonii personnel 1» estinated  *e 239 men: 

- Production = 144 

- ll?lnttìrqnco = 40 

- Administratives = 55 

Total 239 

The  twining of production personnel will be curried 

out in tho roflnerv   because of so•  specific naturo of the 

processes involved,  however,  provision ha« been ru.d; for 

ovario** training of  superviaory  and certnin number of 

operatin« personnel.  Provision h„.  been mad« for 20 supervisory 

tr,iwc8 to so .broad for training  in thoir roap.ctlve   .iob 

functions for a period of six month prior to the  start- up 

of the Project. 

Training for local laboura staff covers 0 month before 

start-up of the Project. 
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SECTION    4 

4.0 Sfa ti matad  Ct¡*\  ff Proration 

4.1 Total Cost 

Tho ostimrtod  --nnual  costs for the project »<t full 

capacity   la Rs.  31,243,800.   Detallad production costa  ar, given 

in labio  25,26 & 27.   This  is  based  en 7680 operating hours per 

ye*r which permit»  adequato dovm time bn3od  on experience in 

similar plant. 

I able 26 and 27 shows  costs for total BTX-production and 

Cyelohaxano respectively. 

Theao  rosts calculation Includes   the  following ìUTH: 

- Raw materials 

- Utilities 

- Oper. Supervision rmd Labours. 

- Ov~rho.id 

- Toyas and insurance 

- Maintenance 

- Fringt benefits 

- Doprocitition nnd 

- Interest on loan. 

Estimated expenses for tho wages pnd salaries ore given 

in Table 20 and 21. Fringe benefits oro given in I.ibie 22. 

Each of the various cost and experro alómente are 

discussed at next pnges. 
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4 , £ 3-ìGJg  of Economic   Annlvals. 

Tho  ostiniti on of  ^.nunl production costs for 3TX- 

*ro^tlcs & cyclohox-.nn  pianta  is  bas,-d  on the  following 

^ssunptio' . 

1.     ^or-ol  opjr-tion  is   takon nt  320 dnys  rr   7680 
opor-'ting hcura/pcr yenr. 

o       in   ^rlv vc TS  tho   actual  consunrtion of  r^.Zi't^2' 
"'     ÍV¿3MÍMv hlßhor.   In fln-ncinl  ov^luntion it,-. 

"C'Lr*t\ñg losao3H   Is   token with 5£ highr r  costs »: f 
L'qw ir-aterl'ils. 

3.     r.n,t   r>r ïnt.-'rlQl  p.nñ  Services 

3.1  Ur.it  Cost  of  *-" ^-t^rinlfl  and   n^-Iroduçts 

Untovi?!'- 

1. ;'nphth.Ti 

2, ru.ìi oil 
3. C,-Cq Hydrocarbons  AS  fuel 

1     "       (.-n'ungo) 
4. r:, forato 
5. S-ffi lot-   C,-C10 

6. C,-,-CQ  nrc^tics 

The   r^ffin^to fro-,  nrom-tic  c-;tr  ction,   uruaod   --.-or. ti~ 

fr-ction   'ill   ropl-.-o  refor-tG  for  corran or  of  ocU.rv 

nurb-or   nnd   its  vnlue   is   t.nkcn ns   credit. 

Rs. 96.6?; p r ton 

Rs. 96.62 r 'r ton 

Rs.   96.62  r,-r   ton 

Rs.126.00 p,r ton 

Ro.126.00 por ton 

Rs.126.00  r-v"   ten 

Rv:.. 0'-'^     í-nVn-.jr) 

Sulphur 

Caustic 3c d- 

Rs.   ^5,00 per ton 

Ra.190.00 per ton 

Rs.670.00 por  ton 

lote*. - *  Th,.  price  of hydroron in our calculation vith Rs.45/- 
il tnk'n ns by-product  fron c^tvLytic rcfomar. 
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UtilitlR3 

1. Stenm t 

2» El.   pò-vor kvh 

•-> » CooliT  v- t> IT 
^ 

4. R'..'».' v'°t<?r m^ 

5. TTOCGSS   'A' vt v'-' r 

^3 

3 

Rs.   6.00 per ton 

F(g.   0.040 p'jr  ton 

Ra.   0.003 ror  ten 

Rs.   O.OT'3 per ten 

Ps.   0.07    per  ton 

*î'«     0.07    r1-"7'  ton 
6,     i.fTiim rli^eci  '.-.'iter 

3.2 ^.tp.r-oct or, Icona 

The  rat:  of Intérêt  1s  estinte*  ns   fello-.  :- 

- On foreign  loan 7/? p.'"». 

- On loe-I tì# r*n* 

Ucl,ding  H^polhec^i^n  c*nrßo*  or.*   ^bentur-e  ch-.ï^.s. 

;ì . 3       'for-"1- ent3 f,1Mr-teritin°e 

It  Î-.  ostln-ta-f   tv,t  expenditures on re: -ir  ~rd 

Mlnt3r,nC1|   rhar^,  for  roncn   nervicoa  end   utilities,   sr,,re 

rw.tP|   «ili Ve in   -e  vicinity   e     5* of TOB-cquirnent  cost   on 

„ yJvlv   ,asl3.   TM,   .cr.t  includa   cu* tor. duties   etc   «n*  ru.'ch.r, 

of  :.r.-l.-n  anwi   en e'Sh-c ora-bonus bngia. 

C5d Pont,   Tft^./i .ne-  Ipourgncy 

This includes  insumr.c«  of plnrts  a3  o whole,   agiirirt 

fin,  .nd  optici h-rardo,  -¿neelWoouß  rent   bills .nd  loci 

t,:,s  l,vi^  by   the Government.   It  is  estimated  2% on erected 

-T '-'.at   cet. 
•"'.. :'• ReT.unorr.'tlon 

Sll,r)M na .,«C3 oBtln.,tlon to bo pnW  to personnel «r, 

hM,a on current r,ter of various function In B».t F,klBtw. 
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Actually  this  expanses will b n for ndciitionnl staff in  the 

r^flnory.   All   id^itiorrO. now employees will not cxcisd 2b9 

persons. 

Production 

Helpers 2° 
Shift 'ïïnginscrs  (Foremen) ö 
Pl-înt Engins-ar s (Supervisors) 5 
Pl^nt 1 «bor^tory  chonist lc 

Maintenance 

Workers   (Engineers) 

Foremen 
Suporvis ors 

Sub-Totni 163 

) 16 

8 

e 
5 

3ub-Totpl 37 

Totr.l 2 ori 

Additional   -,x e e ut Ivo  nnd  Administrativo 
Tùrsonnel 

- Assistant C<jner«l Mnnaeor 1 

- lasistunt Financial Minnger 1 

- Technical Kläger 1 

- Accountants,  Lovers, Pinnners 
Tina  other professional officers 20 

- Secretaries,  Clerks,  Ch?uffers 
Onar^Ls    and  others I6 

- Unskilled "• ^bcurs 16 

Total  55_ 
All Tot-il 255 
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Adnini stativo  find  Hand Office 
^d'Jitlonnl Gxponoos 

This   includes expanses  on   tho  ndrMnistmtivt)  st^ff, 

office  oxpensjs  *md serios   of «(?<*ition*l employe, G in the 

refinery,   it  is   nsti^tcd  -*s  Ra.   321,800 per ye^r   -.3 it  Is 

npocifiod  in  Tibio 21. 

The  fringe   bonjfit io  included  th >,t is Re.   654,290 per 

,VQ.->r ns 60/6  of totnl ronumerMtJ or. 

T^blc     20 

Estimo ced S«lnrios  ond Wages 
-    Operating Personnel 

Rs. 

Categories 
T T T 
I Annual Employee V/nge   fco   of     |Tot«l 
J Hourly Unn^l I Ànnu.1 l^g1"*- Jar'rml 

! rr>tQ     Incurs   I w-ges   » 1 
1 11 L-2 L2  

Plnnt Op«ntor 

Plant helper 

Maintenance Workers 

2.2     1760 3872.0    120    464,640.0 

1.0    1760        1760.0       28 49,26'. 

2.2     1760        0872.0       16 61,951;. C 

- Shift 3ngln¿er8(Forem«n)     4.0    1760        7040.0      16 112,640.0 

ri*nt Ensincers(Suporvieors) 
8.0    1760 

Plnnt l*bor«tory chemist    7.0    1760 

Total 

14080.0 

12320.0 

10 

10 

200 

140, 800. <: 

123,200.0 

952,512. C: 
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T-.blo al 

Eat instad  s^.l-rios   ine   wage a 

- Additional  .««cuti ve   -.nd  administrative personnel - 

 L 

T Annusi enp-   i No  of         j 
! loyec Salary, employee i loi«!  ^^

V
 • 

I                            !                      J I ;:y   Roll 
I  I Î—  

Abstint  G^norol Kamgrr 

As'latent  Fin-.ncisl ¿fragor 

Technical M-mnger 

28,000.0 

18,000.0 

28,000.0 

Aceourt-.nt,   Lowers,  Pl.mnurs & 
othar professional off'ors 6,000.0 

- • 
Sùerot*r*rea,   Clerks,  Chauffers 
Guarda  -nd   othc¡r 4,800.0 

Unskilled   1^-ours 

To til Rs. 

3,200.0 

1 

1 

1 

20 

16 

16 

Snl^rioa  and  wages of production 
-,nd T.nlriton«nco 

Grnnrt  Total 

28,000.7 

16,000." 

2S,000.0 

120,000.0 

76,800.0 

51,200.C 

322,000.0 

952,510.0 

1,274,512.0 

Tabic  22 
Gringo  Benefit Allocation 

Tot«l s Vibrios end  Fringe  benefit 

Grndulty 

Rent Housing Contribution 

Bonuses   (1  month) 

Snl-ries   fr^pfla    'Bengrit 

1274,512 764.707 

Forçat 
1.0 

17.5 

8.0 

Ajnount 

12,740.00 

223,039.00 

101,900.00 

Contd, 
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Túfele Centd'  22 

Lusa U ¿"Mint 

n.o 101,960.00 

4.0 30,980.00 

4.0 50,980.00 

2.0 25,'90.00 

Vie*tien 

Sick la-vi 

Helias 

School 

ypntitPr^ryvtaent Tunfl 

OfflcoPi 

'«•pkert 

Social * Recreation 

Hesplt-il - Me«le«l ->.n<3 soci«! 
insurance 

MUeell'tfiaout 

let ni 

5.17 Daqraelatlon 

Due te apocini concussions gr-nted  to nev  industrial 

undortrtlngê   in E~st Pakistan,  «eproeintion 'or  t^x  FUT::OS«S 

now censiste of thrca otogorios ->a fellows:- 

• Nernsl 

• Ixtr* 

- Initlil 

7.0 89,215.84 

2.0 25,490.00 

5.0 53,725.60 

1.5 19,117.66 

50.0% 754,707.?') 
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T-blo 23 

liatir^ted Oanernl nncJ Adniniatr. expenses 
for Qddition*l peraonnedl In Refinery "A" 

K8. 

Rs. 

Snlnrica  *nd VHgea 322,000.0 

Fringe  banefit 60* 193,200.0 

Msintananca:- 

- L^bouri 15,000 

- Fringd benefit 9,000 

- Prod, overhead 0,000 

- Supplies 10,000 

Amortisation 
40.000 

Utilitios - Additional 

40,000.0 

10,000.0 

Additional locil exponaos  na 
telephone,  stationary   nnd  others. 100,000.0 

Tot.nl exrensoa 665,200.0 

Fringe îî^nefita 
KB. 

Fringa bonofit   '«aount is cobnut ad   by  npnlying p<jr contre 
to following salaries  and w»£.ca 

Salaries 1 Fringe benefit 

Additional production *nd 
5i«*intan*nco salary 952,512.0        571,507.0 

Addition«! Adminiatr.   «*lnry 322,000.0        193,200.0 

Totnl 1,274,512.0        764,707.0 
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1. Normal Depredation 

Normal tax dépréciation rstes nre  baaed on average 

productive lives of tho asset« . The r^tes applicable te the 

various classes of assets of this project  «ire        detailed in 

Table below :- 

Estimated normal Depreciation Hate for 
BTX-aron-'tic * Cyelohexnne Plfint 

Cl»«a of  laset Ï&ZZ lSl£SJ& 

Fixed        1) 

Land " 

Site preparation 20 5.0 

20 5.0 

40 2.5 

10 10.0 

4 25.0 

10 10.0 

15 G.7 

Buildings production 

Buildings other 

Production equipment 

Transportation equipment 

Office equipment 

Other 2) 

Development eost 

1) Baaed on physical lives sf assets with no consideration 
as to obsolescent or salvige value 

2) Includes preeper-itlng expense.  training inrt start-up 
and Interest during construction. 

2. fnrfl Depreciation 

The extra tax depreciation rats  is 50 percent of the 

norrad rnte for plants operating      double shift,  nnd 

100 poreent for triple shift operations. Since this 
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pl9nt8 will bt assigned to operóte on triple shift b.-sis 

•sirs depreciation is included *t 100 percent on the 

normal rate. 

3#     Initio Depreciation 
The initial derreciition «How-nee is equal to 25 percent 

on plant and machinery *nd 15 percent on industri ni 

building, motor vehicles and office équipent in the 

initial ye^r of installation. 

Howevar, this allownco is fronte« only for those firms 

which do not receive a tu holiday  Therefore, the initial tax 

depreciation should net be considered due to the probability 

that the complex will qualify for o six yeor tnx holiday. 

Depreciation for tax purpose is computed by following 

the Pakistani practice of applying the prescribed tax rate to 

the written down value of the assets brought forward from the 

previous year. However, because tnx depreciation does not 

commence until after the six year tax holidny, it ennot be 

considere« realistic for computing production cost. For this 

reason, book depreciation is also computed on a straight line 

basis over the useful lives of the various asssts. 

«a     simplified the book of depreciation using only 

four categories on straight line basis :- 

- 10 years period for Installed nnchinery 
including all expenses In erected cost    «  iu percent 

. 20 years for Civil work including site 
development snd various building and 
foundations« 

5 —"— 
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- 5 yenre for transport, furniture «    20    per cent 

.    15 ye*rs for coats of development 
in th.-.t 18 included-tr^ining nnrt •    «.7 per cam 
•tnrt-Sp, interest durin« the construction 
and prelitnlnnry expenses 

Tgble    2' 

Estlnnted Depreciation «nd  amortisation 
Rs(OOO) 

T 
I    Totoi 
! 

J  
•STk-wromn-1 Cyclohex- 
tics plnnt | wnce plant 

Total 
plnnt 

1. Site Development 

Civil work-buildings, cl4#35 
foundntions etc. 6,287.0     ZHV.JO      u.u 

2. Production Equipment: 

Erected  cost,  contingency ..„,,« 
including  ong.atc.       69,219.0 8,518.0      413.0 6,931.00 

3. Irjnaport ,nd •ffleo    ^^     ^^       l5#0 

4. Training A atart-up      9,567.0      508.0        32.0 
axp.interest during 
construction ^»nd 
preliminary exp, 

300.0 

640.00 

Totil depreciation      85,573.0   7,705.35 475.0 8,180.35 
nnd  nmortiiatlon 
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fonunl Co3t of Production 

I Table    25 

Feedstock Nnrhthr.  (65-170 CJ 
C^pit"! Investment 

 j 

Cost Element ( 

A.   Variable Oner.Coat a 

1.   Feedatock 
Credit 

B ae    Censum-j Unit   | Coat r«r |Tetal Coat 
unit    ption    ! price    ton ¡(000)  Rs 

: per ton! Hi.       ?•* Ye«r 

1.20        OS.62 15,555.8 
2,898.0 

Total Feedstock-Net 12.657.0 

27J.O 

132.6 
230.6 

56.0 004        22.4 338.4 
240.0 

2.  Utilities: 

Fuol 
Cooling Water 
Catalyata and CheTrlcnla 

£1.   power 
Maintenance aapplies 

Total utilities ^,237'^ 
Total variable coats 10,894.6 

3.   fUffl Qrftr' Co3t 

- Production and maintenance .fi0 5 
laboura und auporvlalon x    * 

„* 436.0 - Inaurane e 2% 
- Interest on lonn  (average) 539.2 

- Fringe benefit 
- Overhead 
- Depreciation and  AnertUation 1,233.7 

2  580  9 
Total fixed opar.  co*ta " ' 
Total production cost 16,484.5 

Froduction coat per 1 ton I8'1!?'.**? 



p,n. 

Plant unit 
Capacity 

- Feedstock 

Annual Cost of Operation 
- Production Coat - 

Tftpl«    26 

3T>1-aromatic e 
53,000 1/4 - Benzene 

- Toluene 
- Mixed xylene 
- Ortho xylene 

ftuhth*  <65-170*5?"M <*leM 

21,000 T/A 
5,000 T/A 
5,000 T/A 
9,000  T/A 

13,000 T/A 

1 T T T 
Coat Element 

I Basel Unit   I Cônsun-Î Coat per 
1 I price! ption    1     ton 

I 1 per  ton j     «3. 

1 

A. Variable Opor.  Coata 

1. Feaé^tock-Reformote 
ret 

2. Utilitiea: 
- El.  power 
- Steam 
- Cooling wotar 

t      123.57 

kwh 
t 

3 m 

- Fuel 
- Catalyst and 

chemicals 

A*r 

0040 320.0 
6.0 3.34 

0.030 253.0 

10°Kcal 7.0 

Rs. 

3.0 

32.6 

- Maintenance  gupplies 
Sub-Totsl  utilitleo 
Total Variable o^er.  costa 

3.  Tjrgfl Qpar.  Coata 
- Production & maintenance 

labours and superviaion 

- Inaurance 
- Interest on loan (average) 

- Fringe bonafit 60% 

- Ovarhead     4056 

- Depreciation and Amoris«tion 

- Total fixed oper. costa 

Total annual cost of nroduction at 
capacity 

Production cost per 1 ton 

ITotal  cost 
IRa(OOO) 

1.0 126.0 6,678.63 

12.8 
20.0 
7.60 

21.00 

32.6 

Rs. 466.39 
&.    98.02 

678.40 

1,060.00 
402.80 

1,113.00 

1,590.54 

1-140.00 
5.984.74 

12 »663,37 

747.65 
1,462.00 
2,561.00 

448.59 

290.00 
6,637.35 

12,055.65 

24,719.02 



• 

» t 
• 





MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU Of STANDARDS 

STANDARD REFERENCE MATERIAL   1010a 
(ANSI and ISO TEST CHART No   ?! 
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Annuel Frodi»tion Cost at Full 
Production 

îflElQ   27 

Plant unit : Cyrlohexane 
Capacity : 16,000,000 
Raw material        : Benzene (Own production) 
Total investment:       Ri. *'624.0QQ 

)0 
F.E. Rs. 2,0Ü1,00C 
L.C. 3s. 1,693,00C 

[ Base ! Unit ! Consum»! Coat par ¡Total coats 
} uuitJ price{ ption !  ton  ¡Rs(ûûO) 
{    !     ! per ton!       par Year 

*• Yurli-frl^ ,9etri ÇoaV? 
1, Raw materials 

- Sansone t      361.76      0.940 
- Hydrogen t 
• Maintonanco auprlioe 

Sub-total 
2. VtlUUfifl 

II.  Power kwh        0.04     30.0 
DBF-Water m3% 016 
Cooling Wator      m3       0.03      2.5 
Catalysts A p . fl        AU 
Chemicals Rs'      4,S        4#ö 

Sub-Tot ail 
Total variable oper. costs 

3. Flxafl opey, Çofl^a 
• Production and maintenance 

labours and supervision 
• Insurance 
- Intarcat on loan avarie 
- Fringe benefit 
- Overhead 
- Depreciation ^nd 

\morization 
Total fixed oper.   costs 
Total production costa 
Production cost per 1 ton 

340.05 5,440.80 

9.52 152.32 
60.00 

5,653.12 

1.20 19.20 
035 5.60 

0.075 1.20 

4.80 76.80 

102.80 
5, 7£5.92 

47.62 
80.00 

130.00 
28.57 
19.05 

475.00 
780.24 

6,526.16 

Rs.  407.8 J 
t.    85.67 



-:  85 ;- 

XAbl¿_¿£ 

Pietri butlqn. Production Coate 

! 1 1 1 
Quantity   Scoet   J Coat      } Total Annuii 

¡price ¡ price    ¡ coot 
í ! fit/t      }      (000) Ra. 
 1 L_—i  

Benzene 21,000.0        76.00    361.76        7,566.06 

Toluene A mixed xylene      10,000.0        60.00    285.60       2,856.00 

o-xylene 

p^raxylen© 

Tot*l 

9,000.0        77.00    366.52 3,298.50 

13,000.0      177.23    843.65      10,967.56 

53,000.0 24,719.02 

Cyelohexano 16,000.0        85.67      407.80      6,524.80 

Total 31,243.82 
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g 18 C T I O K    5 

5. *ïmm1ftl  Solution 
The capital investment with foreign exchange end local 

currency requirements nro  astir, tod as shown in Table bjlow:- 

T.^blo    31 

Estimated Capital Invostnent by 
Categoria«  in  (OOC)Rs  

T FTË^         Î L^C] !      Total 
Item                                     J Ra(000)   j Rs(OOü) }     R8(0C0) 

k.   Coat of the Projet  WAW 

1. Lend icouisition - 
2. Sito Development - 1,480.0 1,480.0 
3. Buildings - 4,807.0 4,807.0 
4. Production Equipment 43,049.0 26,170.0 59,219.0 
5. Transportation Equip- 500.0 1,000.0 1,500.0 

mont 
6. Office Equipment - - "  

Sub-Iotal A.VSAfl.fl 3Ü.4*7.0 V7.U<EgZ 

B. Davfllonmont Coat 
L. Preliminary axpenae 2,000.0 - 2,000.0 
2. Training and  start-up 2,293.0 3,310.0 5,603.0 
3. Interest during conntrj^^z 3.336.6 0,3361<5  

Sub-Total  B 4,293.0 6,646.6 10,939.0 

Sub-Total  A • B 47,842.0 40,203.6 87,945.6 

C. Working Carita! 

1. Invuntory 2,837.8 1,052.9 3,890.6 

!• account payable - 

3. Cash - "  "  

Total cap.investments 50,679.8  41,155.9    91,836.6 
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Of the total  investment coat of ita. 91,836,600.0, 

Ra.77,006.0 will be requirod for site and project coat.  This 

total includes all coat for datoriale,  equipments,  cost of 

eroction,  installation engineering, and other  similar 

associated costs. 

Expenditures for processing know-how ore  nlso included. 

5.2 D^vflloPTTumt Costs 

It is anticipated that Rs.10,939,000 will  be required 

for development  cost  to  cov,;r expenses associated with properatin, 

trainingitid start-up and intorest during construction. Prelimi- 

nary consultancy,   travels exp nscs cover the  preliminary 

consultancy   travels  -^nd  others are estimated  as ^s. 2,000,000. 

The  training programme will cover * period of one y G or 

before strrt-up  and 6 month    fter 3tnrt-up.   The plan provides 

for 6 months o^  overseas  tnining for 20 nen.   Key production, 

maintenance and supporting 3taff personnel.  Total training 

program-no will bo  conducted  in the refinery. 

Interest during the construction of Rs.   3,336,600 is 

given in Table 42. 

5.3 Working Carita! 

The working  capital reflects the  estimated needs of the 

project at st-rt-up and  la su"imnriscd In T*ble 32.  The details 

*ibout working capital  are given in Inble 27 A 28.The final 

products stock it taken 1 month for all products,  because a 75% 

of production will be processed on the same site in Chemical 

Complex (Troject "B"). 
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Estimated Working Capital Required 
 Ra(OOC) __ 

TabJ¿_JR 

1= î     A* 

,1 atart-Mrl" 
i. inyentgry 

- Spare part    1841.1 

• Rpw materials   3*0.0 
- Maintenance    1210.0 

- Work in procesa 
inventory      489.5 

- Fini shod products 
inventory 

Total Working Capital, 
End of the Yeer   — 

i at "I     2ná    1     3rd    I 

1841.1 1841.1 1841.1 
350.0 350.0 350.0 

1210.0 1210.0 1210.0 

489.5 489.5 439.5 

SE 

1841.1 
360.0 

1210.0 

489.5 

yflB.5    1468.5       lAf,B.5        1468.5 

Totol 3540.6        5359.1    5359.1 5JS2J, I^SLLL 

2. account Recelvable(l)  - 
Loas: 

3. Account Favablet 
- Spare parts (153.4) 
- RAW materials  (350.0) 

- Maintenance    (100.8) 

- Work in process (375.0) 

- Finish'.id rroducts(- 

Tot«l (664.2) 
4. Cash Reouiro* 664.2 
5. Net Working Cari tal 

Raquirad 3540.6 

1625.0    2000.0      2375.0        2500.0 

(153.4) (153.4) 
(350.0) (350.0) 
(100.8) (100.8) 
(375.0) (375.0) 
(731.2)(900.0) 

U710t4)(lB79,2). 

(153.¿) 
(350.0) 
(100.8) 
(375.0) 

(1068.7) 
(2047.9) 

1710.4    1879.2 g 047,9 

(153.4) 
(350.0) 
(100.8) 
(375.0) 

(1125.0) 

• U104.2? 
2194t2  

6984.1    7354.1      7734.1        7859.1 

Note 1)    Comrutad «t  30 d^yn or ¿ >ily sales 

End of 1st yo^r on 65^ utilisation (30,000 x 65% : 365 x30) 

2nd of 2nd yanr on 80% otc. 
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Estimated Working Capital Rsquiror.ents 
- Computation of Inventory - 

Rs(OOO) 

lain*. JUL 

Items F.E. 
Inventory 

tin » i.e. Before In norcini 
start-upj capacity 

i. Snr? Farts 
Original Capital Cost 
Production equipment 02,407.0 5,700.0 
Transportation equipment 500.0 1,000.0 

Total 32,907.0 6,700.0 

2. 2-Yaars Spare Parts Require- 987.2 
ments3i# plus import duty      145.0 
end 6coan fright 40* plus 
5* inland fright,  insurance 
Contignecios 10* 98.7 

Total 1,230.9 

3. Raw Material 
For 13 days 8400:12x05 

4. Msintonsnce Supply 1 yenr 1,210.0 
5. Work In Frocûsa 

10 d ya of production co3t 
beforo depreciation 
(15550.2:320x13) 306.9 

6. Finiahod Troducts 

1 month of production cost 
beforo depreciation 
(15550.2:320x30) 1,190.9 

Total beforu start-up 

Total at normal capacity 

201.0 
330.2 - - 

59.0 - - 

20.0 - - 

610.2 1841.1 1841.1 

350.0 350.0 350.0 
. 1210 1210 

92.7 

277.6 

89.5 

3890.6 

489.5 

1468.5 

5359.0 
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Estimated Working Capitol Requirements 
- Computation of account payable - 

Rs(OüO) 

1 Before     T 
4rcount Payable  Items 1 Start-üp-|r^ 

Utilization of capacity   i &% 

End of _tha_Year 
252 
JCJL 

3Ë 
JS8L 

HE 
JLQQ1 

1. Spare parts 

1 month:       1,841:12        153.4 

2. H-^w materials 1 month 

8400,000:24 350.0 

3. M»intennnc3 supplies      100.8 

4. Work in process 

10 days of v-sri^ble cost 
13500:36 375.0 

5. Finished products 

30 diys of variable 
production coat 

Total  Account Payable 

- Before st<?rt-up 664.2 

- End of 1st ye«*r 

- End of 2nd year 

- End of 3rd ¿ear 

1G3.4    153.4    153.4 153,1 

350.0    350.0    350.0 350.0 

100.8    100,8    100.8 100.8 

375.0    375.0    375.0      375.0 

731.2    900.0 1058.7    1125.0 

1710.4 

1879.2 

2047.9    2104.2 
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Thero  «tre sevor«l loc?»l  and regional institutions 

ge.nred  to  »upnlyin» both medium r»nd long torn lo->n3 such ss 

thû PMciston Inrtustri-il Credit and Investment Co.,   (ITCIC), 

Iho Industrial Development B-mk of Pakistan (IDBF),  the East 

Pakistan Industrial Development Corporation t.EriDC)  ond tho 

\sian Dovaloetr.ánt Bnnk. 

It is ss-turned th«t Export Import Bnnk or ^orld ¿irmk 

loin c*n be obtained for Rs.   ^17.7 million with a 7% interest 

reate to cover nil foroi/»n oxchsngu cotnponorts required. 

s.1   rropgaed ftonclnfl 
KB it his boen stitod the requirements of coital invastriont 

ro lis follows:- 

Local       i    Foreign   I    lot^l 
(OOQ)R3   t    (OCO)rva   I    (OOO)Ks 

Capital   \ssv3ts 40,203.6       47,742.0    87,9^0.6 

forking Cari tal 1.052.9        2,837.7      3.390.6 *.H 

Total Canitml  Invostnsnt 41,155.9      50,679.7    91,836.8 

Of this   mount of *¿s.  87,945.6 mill Ion part of tho local 

expenditure will te mot by Govarnment debentures ^nd by short loans 

fro*, the Bank's aginat  stock hypothecation. 

Those amounts nro  in (GCO)Rs. 

- Government  debentures KB.  5.0 million 

- Stock hypotec^tion Hs.  7.0 tniiiion 

Total ns.12.0 million 
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The not cnpital requirements which need to bj financed 

by equity and by lo^ns aro thereforo <*s follows  :- 

Locf>l       I    Foreign     I Total 
Rs(OOO)   I    KsCOcS)      I Rs(OOO) 

Total Capital rüouiröd 11,155.9    50,679.7      «1,806.6 

Ü^Oa.i    50.679.8      TEAK.? 
Loss:  Debentures ani Hypothecian        12:000.0        - 12.OOP.0 

.. 26.203.9, SQ,g7?f8   7i,elSr 
WG woul^ proposed 1-» finance this pciount as follows:*" ¿- 

Equity I     Lonn I Tot?tl 
Local Currency Rs(QOü) \     Rs(OÜü) I Rs(OOO) 

1. EFIDC in tho foni of shore- 
holders equity «bout 22,768.0 - 22,768.0 

2. Institutional lo-n - 6,387.0        6,387.0 

Totnl loc*l 22,768.0        6,387.0      29,155.r) 

Forai«! 

1. World Bank or other Fing.Org.  2,837.8  17,742.2  50,679.8 

Total Foreign 2,837.8  47,742.2  50,679.8 

Gmnd Iotnl 25,705.8  54,129.2  79,835.8 

The lo*n : equity ratio work out to 72:28. The abova 

proposed pl«n is only one possibilitj , it could bo found 

practically *nothor solution in financing. 

4s stated ?bova it is assumad that a loan of 47.7 D. can 

be obtlined from Export Im ort B«*nk or «orId Bank with 7 percent 
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interest  r^to to cover ttva flnnncing of the foreign .xchange 

component rcr aired excluding intorcist during the construction. 

l*blo t§ tolo* shows tho timing of the estimated capital 

requirements of this project sogrogntod  between d:ibt *md ocuity 

c^pitnl 

ïaMï   ?5 
Estirante^ liming of Ospitai Roquircnenta by 

^C'i,Q w* 2L 
Ral 

(Project "A") 

1MSK to be provided" 
Y«nr bo 
3t<5rt-up 

fore   L u^rtt;r r iv:u**rxt;r « Tom o nuity j Prom debt Crrnd Totil 

(2.3) 

(1.) 

First 8,000,0 

¿econd 0,000.0 

Third 2,500.0 

Fourth 2,500.0 

rifth 2,000.0 

Sixth 2,0X\0 

2,000.0 

4,00.0 

6,000.0 

8,000.0 

4,500.0 

6,500.0 

8,000.0 

io,noo.o 

Totnl      20,000.0 20,000.0 40,000.0 

First 2,500.0 7,000.0 9,500.0 

Second 1,500,0 7,000.0 8,500.0 

Third i,ax>.o 0,129.0 10,129.0 

Fourth 205.8 11,000.0 11,205.8 

Total        5,605.8 
-LV-< 

34,129.0 39,ka*r6 

Onnd Tot^l 25,707.6 51,129.0 79,«36.6 
y 
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The long-term debt vas nssunod to nature in 12 ye^rs. 

HowQVor,  Tiftor «» 30 month gr» ce period,  ton equ*l annual sinking 

fund p*ymonts would retiro the debt ~s indie m tod In Tabic below:- 

Estimated Long-term Debt 
Rs(OOC)  

 1 1 I  
Yoir bofore  nndj Total debt     2 Sinking fund   j    Annual interest 
•iftor stirt-up  | outstanding   j      payment        j  ?t 7$ 

2 20,000.0 - 794.9 

1 47,742.0 - 3,273.25   (1) 

1 47,742.0 4,774.2 3,341.9 

2 42,967.8 4,774.2 3,007.9 

3 36,193.6 4,774.2 2,673.5 

4 33,419.4 4,774.2 2,339,3 

5 28,645.2 4,774.2 2,005.1 

6 23,871.0 4,774.2 1,670.9 

7 19,096.8 4,774.2 1,336.7 

8 14,322.6 4,774.2 1,002.5 

•   9 9,548.4 4,774.2 668.3 

10 4,774.2 4,774.2 334.2 

Total Repayment - 47,742.0 

Note:- 1)  Totil interest of lis«  3,273.25 during construction 
parlod is  ns included in Totil c^plt^l Investment 
"is it is shown in T*blo  

2)  Charged intorost is included in the cost of operation. 
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TflWLS     97 

Estimated long-term Debt Fay off and interest 
firat 10 ye-rs of operation 

Rs(OOO) 

r Year  {Beginning debt   annual yonr-j Ending dobt     > 
J   bilenco jond percent   ¡      balnnco j 

Interest 
nt  7% 

1 47,712.0 1,774.2 42,967.8 3,341.9 
2 42,967.8 4,774.2 38,193.6 3,007.7 
3 38,193.6 1,774.2 33,119.4 2,673.5 
4 33,419.4 ',771.2 28,645.2 2,339.3 
5 28,648*2 4,774.2 23,871.0 2,005.1 
6 23,871.0 4,774.2 19,096.8 1,670.9 
7 19,096.8 4,774.2 14,322.6 1,336.7 
8 14,322.6 4,774.2 9,548.4 1,002.3 
9 9,546.4 4,774.2 4,774.2 668.3 

10 /,774.2 4,774.2 - 334.2 

Tftble    38 

Interest calculation on short term loc-<l 
loan 

Rs.7,000,000 Pwout 3 ye-^rs:   interest 9% 
nstooo) 

Yenr   j        Lo*m 
! Out-standing 

r 
i Pny lient 1 

1 
I 

Balance 1 
1 

Interest 
9* 

0              7,000.0 . — m 

1st          7,000.0 2.333 4,767.0 630.0 

2nd        4,767.0 2.333 2,331.0 429.0 

3rd        2,334.0 - - 210.0 
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Titti    99 

Interest calculation on Government Dobonturoa 
A a.  5,000,000 Fnyout 3 yoira 

interest 65$ 

Yenr Lo on 
Out-atending 

0 
lat 
2nd 
3rd 
To tul 

5,000.0 
5,000.0 
3,334.0 
1,668.0 

Payment 

1,666.0 
1,»66.0 

3nl«mcí 

3,33^.0 
1,668.0 

Interest 
9* 

300.0 
200.0 

99.9 

Tapi g M 
Interest calculation on long torn 

locfìl lo pin 
Ra.6,387.0 8V|*«yout 10 yeors 

Ya^r  i Loan 
!   Out-atnnding 

1 

1 
r •   Pfiynent    j      Balnnce 

1 
Interest 

9% 

0 6,387.0 - - - 

lat 6,387.0 638.7 5,748.3 510.9 
2nd 5,748.3 638.7 5,109.6 459.8 

3rd 5,109.6 638.7 4/70.9 408.7 

4th 4,470.9 638.7 3,832.2 357.6 

5th 3,832.2 638.7 3,193.5 306.5 
6th 3,193.5 638.7 2,554.8 255.4 

7th 2,554.8 638.7 1,916.1 204.3 

8th 1,916.1 638.7 1,272.4 153.2 
9th 1,272.4 638.7 638.7 101.7 
10th 638.7 638.7 • 51.0 
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5.5 Satiated  Snida Rovonuo 

Eatlmntod attica price nnd revenue ia discusseí In 

Section 2.  Suirmriaed  3<iloa revenue by utilia^tion la givon 

in T>ble 13. 

Estimated Salea Revenue for 4 Yaara 

 r— 1 Til 1 2HÎ 1        533 !        WT 3^0fl i        as* y«      \       iy% | 1Û22  
! DorC°   n/l     l U/K    ¡TA     I Ite/A  l T/A    j Ks/A  I T/A    ! Rs/A 

 j ?on     |(ooo)} (ooo) }(ooo) { (ooo) | (ooo)} (ooc) J (ooo)} (ooo) 

- Benzene      571.2 17.85 10195.9 19.95 11395.4 21000 11995.2 21000 11995.2 

-, Ioluono      523.6 4.25    2225.3    4.75    2487.1    5000    2618.0    5000    2618.0 

- o-xylene    618.8 7.65    4733.8    8.55    5290.7    9000    5569.2    9000    5569.2 

- p-xylene 1112.4 11.05 12623.3 10.4 14108.6 13000 14851.2  13000 11851.2 

" xylene        523.6      4.25    2225.3    4.75    2487.1    5000    2618.0    5000    2618.0 

" hñx«ne        606.28 13.60      821.5 15.2      K15.1 16000    9700.5 16000    9700.5 

l0t-l 45.05  40450.6 47.55 45209.0 53000  '17589.0 53000 47589,0 

The fir at two ye ra the plnnt normlly will work with 

reduced enp^city 85,  95    reapcctively. 
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5.6        Eaticntäd Coat  of Production 

Production cost  *=»s developod  on Tnblc through 

summnrizod In Inble  '•• 

Production coat  of Donzena.   Toluene.  Xylene 

Production cost  of Benzuno,   Toluene nnd  Xylene could 

be distributed ^a it is shown in Tnble 44 b¿¡low :• 

1 I Quantity 
! per ye**r 

Promotion cost ^  Totfll Vllui 
1       Vt     !       Rs/t     I    Rs(OOO) 
I j 1   per yc\r 

BenzonG 21,000.0 76.00 361.76 7,596.96 

Tolueno 2,000.0 60.00 285.00 V<28.00 

Mixed  xylene 5,000.0 60.00 285.00 1,128.00 

Ortho pylône 9,000.0 77.00 366.52 3,298.50 

FT.-i-xylcne 13,000.0 177.23 843.65 10,967.56 

Sub-lot nl 53,000.0 - - 24,719.02 

Cyclohexqntj 16,000.0 91.27 407.80 6,521.80 

Total ...  4var-*igo — 108.05       28,156.35 
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5.7        Incoma Taxes 

Following other progressive  countries r^kistnr Government 

h«wo provided certain concessions in order to quicken thj pnce of 

industrinlisntion.  Most probnbly  investor of this project will be 

EPIDC  (so  called public 3actor)  we  assume thnt  six yenrs t^x-holid 

would bo gnnted  ^ it w^s established nore th--m five years  ago. 

U  the and of  tax holid-y,  new industri 1 undortnkings 

*Tù untitled to got depreciation rllowr.nces  on the full cost of 

coital  assets. - 

Corporate  taxas in Pakistan  ire/two typos:- 

- Income t?x 
- Super t-oc 

411  companies  nr   obliged  to pay * b-sic fl^t income 

UK rate  of 30 parcont plus a  surer tax re^to  upto  a nnxinu-?. of 

30* on total incorno.   However,   rebates on the  supr r t^x ^ro 

Provided  for » varioty of conditions,  two of vhich would  ^.pply 

to this projoct as fellow*:- 

- A rebate of 5  percnt is giv-.n to firms 
declaring dividends in rakistan. 

- A r«b"te of 10 percent is  allowed for 
companies in public sector. 

Thoroforo,   the offoctiv •  t~x rate is estimated  at  45 por 

cent. 

- 3asic tax rate 30% 

- Supor tax rate QOfj 

Lass r*b-tos   (5+10)      15% 
Total tax r-ïte 45% 

M? 
•V 
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5,8      Funda Qenemtad From Qpentlon 

4 summary of the estimated funde generated from eporétions 

for the ten ye^re poriod after etiirt-up is shown In Table  15. 

latln«tad Funda Otgaratafl Froir, PPflnUon 

Mie    à 

 1 1 1 1 1 1 
YOOT»!    Salee   I Operating I Net Income I Net income iDepreciat-¡Funde gcner 

I I     incorno   I     before    I nftcr in-  lion ^nd      tet^d from 
J                I                     I       tox        f cono tax    Kmortiznt-bpcrrtions 

1 » » LUfl 1  
1 30,932.0 16,612.2 2,996.00 2,996.00 8,180.35 11,178.35 
2 38,071.2 21,587.3 8,658.18 8,658.18 8,180.35 16,838.20 
3 45,209.5 26,562.5 11,336.67 14,335.67 8,180.35 22,513.70 
4 47,589.0 28,220.0 16,688.45 16,688."5 8,180.35 24,869.40 
5 47,589.0 28,220.0 17,073.95 17,073.95 8,180.35 25,354.70 

6 47,589.0 28,220.0 17,727.05      17,727.95 8,180.35 25,910.3^ 
7 47,589.0 28,220.0 10,175.60 8,180.35 18,355.95 
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 8,180.35 18,775.«: 

10 47,589.0 28,220.0     10,810.00 8.180.35 18,990.35 

The c*eh generated funds from the operation will enable the 

Project to retire long-tern debt,  roplqco facilitiee at the end of 

thoir useful livoe nnd to axp^nd the production of other chemical 

producte essential to the oconc-?y of Eqst Inkietin. 

5.9       Dlacount Cnah flow 

The b^aie w«*a tnken according to  the general conditions 
usually given by fin^nci 1 institutions. 5* of foreign exchange 
p»rt, down pnymmt  *t contract conclusion. 
10% 18 month aftar controct conci usion. 
85* in aqupl half yearly instalments, the first instalment 

24 nonth nfter cor.trnct conclusion. 
Stnrt-up is *ssumG(? 2-1 nonth -fter contract conclusion, with turn 
key brtsi8. 
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Titti    19 

Earning Foracoat 

- -i • i 

1   M«     I     QS«    1   100» Ufi«—      IW 
I     lat    I   2nrt      1      3rd      1       4 th | £ÜL- 

1. Tot-ïl Revenue    10,450.50 45,209.50 '.7,389.00 47,589.00 17,589.00 

2* Other-exponsos 

- R• tnoterinls 7,280.00    8,106.87    8,565.13    8,565.13    8,565.13 
- Utilities 4,982.61    5,5*6.80    5,861.90    5,861.90    6,861.90 

12,262.97 13,705.67 14,427.03 14,427.03 14,<27.03 

~L5bÓ¿•Per an\, 141.48    1,141.48    1,141,48    1,1*1.48    1,141.46 
- Miinttntnct      2,067.02    2,067.02    2,067.02    2,067.02    2,067.02 
- Prime btntfit    654.00        654.00        654.00        654.00        654.00 

" turati!"' 16,125.47 17,568.17 18,289.53 18,289.50 18,289.50 
Crost profit  24,325.13 87,641.33 £0,299.47 29,299.47 29,299.47 

3. Q«n«r»l  Bxn«n«*t 
Overhted 342.20        342.20        342.20        342.20        342.2(J 

Inturanct und lf391<68 lt391#68 lf391.68 1,391.88 1,391.68 

Dtpreciation 8,180.35 8,180.35 8,180.35 8,180.35 8,180.35 

Total stntral 9j914#23 o>01,t2J 9,914.23 9,914.23 9,914.: 3 

optr.profit 14,410.90 17,727.10 19,385.24 19,385.24 19,385.¿4 
4. Oth«r »spanata 

Interest on 4f781#90    4,095.70    3,392.10    2,696.90    2,311.60 

bîforTtîÎ 9,629.00 10,631.40 15,993.14 16,688.34 17,073.64 
5. Rtturn on lnvoet.% 10.5 14.80 17.4 18.20 18.20 

6. Pty-out timt-yr.        5.1 4.1 3.7 3.5 3.4 
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5.10 Savina« In Foreign Exchange 

The foreign exchange savings is one ofthe moat important 

national aspect in consideration of *ny projoct in the course of 

industrielisotion. 

The National Saving in Foreign exchange of this project 

is given in Table No.47. 

These are based on the estimated sales revenue which is 

b*3ed mostly on the CIF price reduced with Foreign Exchange 

required for purchasing imported materials, sp-re parts and 

coital equipment replacement, pay-back of foreign loan ->nd 

piment of interest. 

Using these adjusted CIF prices, the savings in Foreign 

Exchange are calculated at R3.30.648 million per ye*r on 100* 

of utilization of Instalad capacity at the end of 5th year -»nd 

03.2 million at the end of 10th ye ors. 

Evan amortisation of the foreign exchange costs of the 

project (He. 47.8 million) is taker, over 10 yews. Tho net 

savings are over He. 25 ind 28 million por yefir reapectft/ely, 

which represents a substantial bendfit to the econorny of 

East Fskistan. 

5.11 Earning Forecast 

The 5 years earning forecast Is glvon in Table 

The net profit before taxes increases from Rs. 9.6 million per 

year in the first year to 3s.18.0 million in the 5th year. 
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As there Is no income tax in Pakistan for 6 year« in chemical 

Industry Production these orofits may be considered After tax. 

The profits as a percentage of anlas total capital employed 

*nd Share Capital re as follows :- 

Tnbli   IS 

"        ]        ~     "     ¡1st YoarÎ2nd Year J3rd Year|4th Year ¡6 
Capacity ut ili «at ion l_ E U. 1 1- 
     I   as*    |    M*   ' lnfl*   >1Q0*—L 

list YoarÎ2nd Year {3rd Yearfcth Year [sth Yenr 

J£QjL_ 

% of Sales 25.31        33.97 3C.67        36.67      37.83 

* of Total Capital        10.4 16.48 19.24        19.24      19.61 

% of Shire Capital 37.0 59.73 67.89        67.89      70.03 

Tho Cash flow statement is given in T-ble        it c-n be 

seen that plnnt CM* easily rap^y  the foreign loar assumed to be r 

10 years loan,   and rep <y all short term loan in 3 ye^rs nnd still 

maintain a healthy c-sh flow 

Assuming dividends at 6 percent in the 2nd, 10 percent 

in 3rd ye*r 12 per cent in 4th year «nd  15$ in 5th year.  The 

cash surplus at  the end of 5th year amounts to Rs. 16;200 riliion 

i.e.  46.n41 million cash recorvos. 
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Interoat Shares 

The interest shires *re b^sed upon the following 

interest ntes:- 

- Government debentures   =  6% 

- Short term locnl lor.ns 
(hypothecation) 9% 

8% 

7% 

- Local long term lonn   = 

- Foreign loins s 

5.12 Break-even Levóla 

In order to compute the brank-even roint it w*s necessary 

to ievelop the following ovaroll composite selling. Since the 

project vili be selling more th*n one product AS shown in Tnble. 

Table W 

lver*na Ovanll Selling Frica 

Products 
T 
I 
I 
± 

Metric 
tons 
sold 

T 1  
! Selling price ¡ Total snles 
•  per metric  ¡  revenue 
I   ton      i 

Benzene 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-xylone 13,000.0 618.6 5,696.00 

Mixed xylene 5,000.0 571.2 2,856.00 

CyclohexAne 16,000.0 606.28 9,700.50 

Totnl 69,000.0 - 47,589.00 

Ivornge over 11 
selling price. - 689.69 - 
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Estimated Profit and Loss (1) 
At    Capacity and at Brc^k-nven Points 

Rs(OOO) 

Igble    50 

T 

1 

At I        At 
Capacity   I Capacity 
100*        j     40% 

4th Year 
 2il Jtl 

Metric ton sold 

Average selling price 
Tot si Be venus 
Cost of Opération: 
A« Variable cost 
3. Fixed oper,  costs 
C. General & Adtnin. 
Tot^l cost of operation 

Operating profit 

Othar income ind expanse: 

- Interest income 
- Interest expanse 

Total other - Net 
Net income bafcr tax 

Income tax 
Nat income after tax 
Add Depreciation à ndm. 
Totnl c*sh generated 5) 

47,589.0 

14,427.0 
11,700.0 

665.2 
26,792.2 
20,797.8 

1,357.0 
2,696.9 

1,339.0 
19,458.0 

Isix holid,Ty 
19,458.0 

8,180.3 
27,638.3 

19,035.0 

5,654.0 
11,700.0 

665.2 
18,019.0 

(1,3L!9.0) 

1,357.0 

2,396.9 

(1,339.9) 

8,180.3 
8,180.3 

At 
Capacity 

38% 

4) 

16,083.8 

5,482.2 

11,700.0 

665.2 

17,8*7.2 
P36.6 

1,357.0 

2,696.9 

(1,039.0) 

(1,102.4) 

(1,102.*') 

8,180.3 
7,078.0 

Note:- 1) Computad for the ye-r of operation following six y^nrs 
t«ix holiday. 

2) Sales lavai ?.t which net Income equ In zero. 
3) Sales level  «t 100* utilization 
4) Lovtìl at which funds genernted nearly oqunls long 

term debt    retirement. 
5) Cnsh generated before payment of any dividends to 

equity shareholders. 
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^«tlm^tad ^tgrg't Income 

i r 
Beginningj     4nnu*l Cash   I   Inveyted In  I Interest incoma 
balance ye->r     I !   certificate   I       at 5% 

| I   of deposit    I 
J _J  L 

1 1,745,4 • " 

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 43,341.2 2167.0 

fi 
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\ssuming that the proposed selling price will continue 

at all level of production,  the project would bo role to sell 

40,710 t/annum of products and still bre-ik-even on net income 

bnsis.   Ihis represents a levol of production of 59 por cent 

of capacity. 

Bronk even on -\ fund generated basis that is, nt that 

level of opérations whjn c-sh flow would equal the nmount 

required  for debt retirement is indicated to bo 62% percent 

of capacity. 
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Tnble    52 

Cash Flow Statement 
re (OOP) 

Net amount befor« 
t^x. 
Deprocintion 
Totnl 

! Constr J 1st     |~2nd       ! 3rd     } 4th        jgth 
} poriod] Yo.«r   { Ye*r     \ Year  j Year      ¡Yenr 

9629.0 13631.4  15993.1 16688.4     170,75.9 
8180.3    8180.3     8180.3   8180.3       8Í80.3 

17709.3 21811.7  24173.4 24669.4     25354.7 

Fund generated by oper 
issues of shares 25707.6 
Foreign lorn 47742.0 
L.T. Loc*l lofln 6387.0 
S.T. Locnl IOMI 7000.0 
Government Debent. 5000.0 
Tot«l Fund goneritad  91836.6 17709.3 21811.7  24173.4 24869.4     25354.7 

Allocation of Funda 
- Investment in c»*p. 

assets 91436.6 

- Spires 
- 'amortisation of 

Foreign L. 
- taiortiiotion of S.T. 

Locnl I». 
- \mortintion of Govern. 

Dob. 
- \mortiiation of 

StTt-up axp. 

- Divldonts 
- IncjKoase in ^ssats 

751.9      751.9       751.9     Î51.9 

4774.2    4774.2 
638.7      638.7 

2333.0    2333.0 

1666.0 

429.0 

1666.0 

4774.2    4774.2 
638.7      638.7 

2333.0 

1666.0 

751.9 

4774.2 
638.7 

429.0      429.0     429.0 

1542*4 2570.7    3084.9 
1000.0    2000.0   2000.0 

Tot^l alloc tlon of 
Funds 
Osh surplus 
Opening balance 
C-ish reserves 

91436.0    9830.9 12373.9  14401.0 10916.8 
400.0    7878.4    9438.7     9772.4 13952.6 

7879.4  17318.1 27090.5 
400.0    7879.4 17318.1 27090.5 41043.1 

429.0 

3856.1 
2000.0 

9708.0 
15646.7 
41043.0 
56689.7 
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Having this opportunity I wish to express 

my appreciation of the help,   information nnd cooperation 

given to so. 

The  Government Project Representative, 

Project Manager, Project Co-Manager, Counterpart Staff 

and Collègues in the Project« 

The Diroctor, Managers and Staff member« 

of Eastern Refinery - Chittagong, Pakistan Refinery 

Ltd., and National Refinery. 

The   Director and Staff membors of Humphreys 

ft Glasgow Ltd« 
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