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THE PETROCHEMICAL INDUSTRY IN ECUADOR

Ecuador as member of the Andean Group, is subject to many international 
engagements, one of which, is the fulfilment of the Decision 91 from tl.e Co
misión del Acuerdo de Cartagena, that is related to the implementation of 
the Andean programme for the petrochemical industry.

In Ecuador, the Corporación Estatal Petrolera Ecuatoriana, CEPE, is the 
Corporation is charge of executing, among others, the petrochemical plans and 
programmes, and at the industrial field, the CEPE's activities have two clear
ly defined lines of action:

- The industrialization of the gas from the Guayaquil Gulf.

- The industrialization of the oil from the oriental region.

Industrialization of the gas from the Guayaquil Culf

Ecuador lias very important natural gas measures which are situated in the 
Guayaquil Gulf. The chemical composition of this natural gas, reveals metha
ne as its principal component, which concentration is 98.3 molar; for this 
reason, the industrialization of the nidrocarbon resources is directed to 
the production of ammonia ard urea, due to the urgent necessity of improving 
the agricultural sector, in what is related to the best soil fertilization.

CEPE has developed in a detailed way, the studies corresponding to the ferti
lizer market and the location of this Complex. Relying on this previous stu
dies, it has been established that the Ammonia plant will have 1000 MT/Y of 
capacity and the Urea plant will also have 1000 MT/Y of capacity. Conside- *

*



ring that not all the ammonia production will be destinated to the vrea 
production, the exportation of the exceeding productior of ammonia to the 
international market has been for^seed.

Industrialization of the oil_from the Oriental Region

The industrialization of the oil from the Oriental Region has two goals:

a) Production of hydrocarbon derivatibes for national market consumption; 
and,

b) Production of basic, intermedium and finals petrochemicals, according
to the stipulations of the Petrochemical Programmes of the Andean Group, 
for local consumption, for the countries of the Andean Group and to the 
international markets.

In order to fulfill the demand of these two groups of the mentioned products, 
from 1990-1990, CEPE has considered the operation of the Petrochemical Complex, 
constituted by a Refinery of 75.000 BPD and petrochemical plants. The Refiney 
which basic engineering designs are finished, has the following units:

Capacity
BPD

Atmosferic Destination 
Vacuum Destination 
Visbreaking
Visbreaking-vacum unit 
FCC

Gas Concentration Unit 
Merox L.P.G.
Merox Gasoline 
Cj/C^ Splitter .
C„=/C Splitter 
Alquilation unit
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75.000 
3*4.000 
18.500 
3*4.000
30.000

10.000

5.000



The atmosferic destination unit will receive 75.000 BPCD of oil, coming 
from the oriental region of the country, while the Vacum destination and 
Visbreaking vacum destination units will receibe addtionaly 19.839 BPDC of 
reduced crude from the existing refineries (Peninsula de Santa Elena refi
neries).

In this refinery, CEPE will implementare a polypropylene planta (Flant N- 1) 
which will be operated with the propylene recovered from the gaseous current 
from the Fluid Catalitic Cracking unit (FCC)

Actual conception of the Petrochemical Complex

As said before, CEPE in order to fulfill the stipulations of the Decision 91 
from the Acuerdo de Catagena and to have the necessary technical and economical 
justifications, in order to take the decisions of implementating at the high 
goverment levels, contracted with BEICIP-PROCONSULT, the elaboration of the 
Feasibility Studies for the Ecuadorian Petrochemical Complex. Novdays the 
elaboration of these studies are finished; following are some parts of major 
interest of the different stages done up to this date.

MARKET

The analysis of the market has covered all the products assigned to Ecuador 
through the Decision 91, having been analysed them at national, andean and 
internation levels. The charts presented bellow, put together the principal 
characteristics of the national and adean markets situation for •'•he analysed 
petrochemical products, Generaly speaking, knowing that thi.c is not at the 
moment a local production of the principal petrochemical products, these must 
keep being imported in order to fulfill the local market, and at the Andean 
Group level, a broad future perspectives can be appreciate for the placement 
of the petrochemical products, specialy those corresponding to plastics.
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As a direct result of the market analysis, it concludes that the production 
of the following petrochemicals products is coimendable in order to satisfy 
the requests of the markets shown bellow (Valed for 1978).

Products Ecuadorian Andean Outside the
Market Market Adean Market

Low Denoidty Polyethy
lene X X X

High densitu Polyethy
lene X X

PVC X X

X X

X X

X

Butadiene X

Bencene X

VCH X

SIZE AND LOCATION

The identification and the definition for ..he size and the scheme of the 
Ecuadorian Petrochemical Complex as well as for the location of the same 
was done in two stages, the first that corresponded to the fulfillment 
of the contractual terms of reference and the second considering different 
conditions of implementarion and operation of the Complex. But any v<ay, 
the actual and future relation between the national supply and demand 
of combustibles has been the nominative factor in the size of the Complex 
as in its location. The enclosed numerical charts clearly explain the si
tuation of the future national combustibles market.



The Petrochemical Complex identified as basic for the technical and econo
mical analysis to be developed in the feasibility studies has the following 
size and operation characteristics:

Petrochemical Plants Capacity MT/Y

"Steam Cracking"
High density polyethylene

140.000 (Ethylene) 
65.000

Low density polyethylene 70.000
Polypropylene 72.000
Butadiene 25.000
PVC suspension 30.000
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MARKET OPEN TO A COMPLEX IN ECUADOR, IN TERMS OF TOTAL 

DOMESTIC CONSUMPTION

IN 103TONS

1986 1988 1990 1992

Low density polyethylene 45 56 70 88
High density polyethyler.s 20 25 35 42
Polystyrene 12 16 20 25
Polyvinyl chloride 31 37 43 51
Polyvinyl chloracetate 2.2 2.5 2.7 3
Polypropylene 1B 21 26 31
ABS resins 3.5 4.1 4.6 5.6
SAN resins 0.8 1.0 1.2 1.4
PBR rubber 2.2 2.5 2.7 3
SBR rubber 7.6 9.2 10 12
Plonoethylene glycol 7 9 11 13
□ieihylene glycol 0.3 0.3 0.4 0.4
Triethylene glycol neg. 0.05 0.1 0.1
Polyethylene glycol 0.2 0.3 0.4 0.4
Ethylene glycol ethers 1.1 1.2 1.4 1.5
Honoethanolamine 0.2 0.3 0.4 0.4
Diethanolamine neg. neg. neg. neg
Triethanolamine 0.1 0.1 0.1 0.1
Linear alcohols, ethoxylated 0.5 0.6 0.8 1.0



MARKET OPEN TO A COMPLEX IN ECUADOR, IN TERMS OF THE

ANDEAN GROUP'S TOTAL INTERNAL CONSUMPTION

IN 1Q3T0NS

Low density polyethylene
High density polyethylene
Polystyrene
Polyvinyl chloride
Polyvinyl chloracetate
Polypropylene
ABS resins
SAN resins
PBR rubher
SBR rubber
nonoethylene glycol
Diethylene glycol
Triethylene glycol
Polyethylene glycol
Ethylene glycol ethers
nonoethanolamine
Diethanolamine
Triethanolamine
Linear alcohols, ethoxylated

1986 1988 1990 1992

321 393 482 590
150 186 230 285
100 123 151 185
232 284 349 425
14 16 18 20
112 142 178 225
16 20 26 33
3.7 4.8 6.4 8
28 32 36 41
I0 122 135 150
65 76 89 104
2.9 3.2 3.6 4
0.3 0.4 0.4 0
2.2 2.5 3.0 3
9.6 10.9 12.3 14
2.5 2.8 3.1 3
0.3 0.3 0.4 0
0.5 0.6 0.6 0
3.3 4.0 4.3 6



MARKET WITHIN THE ANDEAN GROUP OPEN TO A COMPLEX IN ECUADOR 

TAKING INTO ACCOLNT THE CONSEQUENSES OP DECISION 91

8NO-PRODUCTS AND I NTERMEOllATES

I

! PRODUCT ASSIGNATIONS MARKET OPEN TO A COMPLEX IN ECUAOOR 103 TONS
1966 1966 1990 1992

Consump-
ln

Consump- 
ln other

Conaump-
ln

Conaump- 
ln other

Coneump- 
In

Consump- 
ln other

Conaump
In

Consump- 
ln other

i
ECUAOOR Andean

countries
ECUAOOR Andean

countrle
ECUAOOR
i

Andean
countrle

ECUAOOR
i

Andean
countriesl1 Low density polyethylene all countries 45 - 56 - 70 - 60 -

| High density polyethylene ECUAOOR-BOLIVIA-VENEZUELA 20 16 25 22 33 26 42 35
' Poly9tyrone all countries 12 - 1 6 - 20 - 25 1
Pulyvlnyl chloride 
1 suspension

all countries 26 - 33 • я0 - 42 О
1

Polyvinyl chloracetate all countries 2.2 - 2.5 - 2.7 - 3 -
Polypropylene ECUAOOR-BOLIVIA 13 46 21 56 26 74 31 95
ABS resins ECUADOR-COLOMBIA 3.5 5.9 4.1 6.9 4.6 6.2 5.6 9.5
SAN realna ECUADOR-COLOMBIA 0.6 0.6 1.0 1.3 1.2 1.9 1.4 2.5
SBR rudder COLOMBIA-PEPU-VENEZUELA - - - - - - - -
PBR rudder COLOMBIA-PERU-VENEZUELA - - - - - - - -
Honoathylane glycol ECUADOR ? 56 9 67 11 79 13 91
Dlethylene glycol ECUADOR 0.3 2.5 0.3 2.9 0.4 3.2 0.4 3.0
Trlethyiene glycol ECUADOR Neg 0.3 0.05 0.35 0.1 0.4 0 . 1 0.4
Polyethylene glycol ECUAORO 0 . 2 1.9 0.3 2.20 0.4 2.6 0.4 3.1
Ethylene glycol ethers ECUAOOR 1.1 6.7 1 . 2 9.6 1.4 10.6 1 .5 12.5
Поповthano1amine ECUADOR 0.2 2.3 0.3 2.5 0.4 2.7 0.4 3.UI| 01ethanolamine ECUAOOR Neg 0.31 Nag 0.34 Neg 0.37 Neg 0.10 1

_l
i



END PRODUCTS

MARKET WITHIN THE ANDEAN GROUi' OPEN TO A COMPLEX IN ECUADOR

TAKING INTO ACCOUNT THE CONSEQUENCES OF DECISION 91

PRODUCT ASSIGNATIONS MARKET OPEN TO A COMPLEX IN ECUAOOR 103 TONS

1986 1988 1990 1992
Consump

in
ECUADOR

Consump- 
in other 
Andean 
countriee

Consump
ih

ECUADOR
Consump- 
in other 
Andean 
countrle

Consump-
in

ECUAOOR
3

Consump- 
in other 
Andean 
countrle

Consump - 
in

ECUAOOR
*

Consu'ii;i - 
in other 
Aiuloan 
countries

Triethanolamine ECUADOR 0.1 0.43 0C1 0.40 0.1 0.54 0.1 l). 00
Linear alcohols ethoxylades ECUAOOR 0.5 2.0 0|. $ 3.5 0.8 4.2 1.0 ft ' H
Caprolactam ECUAOOR-COLOPBIA 9 19 10 21 11 23 1? V? °i
Dimathyltarephtalate COLOMBIA - - - - - - -
Acrylonitrile PERU - - - - - - - -
Styrana BOLIVIA.VENEZUELA - - - - - - - -
Phthalic anhydride all countries 6.5 - B - 9 - 11 -
Vinyl chloride all countries (1) (1! - (1) - Hi
Ethylene chloride all countries m m

'
(1) (1)

( I ) Coruujned by ¿he PVC uacti ¿hen operating in  Ecuador
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•PETROCHEMICAL SUPPLY/DEMAND BALANCE IN 
, ANDEAN COUNTRIES (1976-1985-1992)

>

1S76 1S85 1992

ABS/SAN Resins neg. (2 0)
High density polyethylene (40) (30) 10
Low density polyethylene (BO) (30) -

Polystyrene (1 0 ) - -

Polypropylene (2 0) - -

Polyvinyl acetate - (1 0) -

Polyvinyl chloride (40) (1 0) -

Acrylic fibres (1 0 ) (1 0 ) -

Polyamide fibres (1 0 ) (1 0 ) -

Polyester fibres - - -

Polybut.adiene rubber (1 0 ) 20 20
SBR rubber (50) (2 0) 20
Ethylene oxide - - -

Ethylene glycol (mono) (1 0 ) (2 0) (2 0]
Ethylene glycols (excl. mono) - - -

Glycol ethers - (1 0) -

Ethanolemines - - -

Linear alcohol ethoxylates - - -

Acrylonitrile (1 0 ) 10 10
Caprolactame (1 0 ) 10 10
DMT/TPA (2 0) (40) (40]
EOC - 10 -

Styrene (2 0) (30) (30)
Vinyl acetate (1 0 ) - -

Vinyl chloride - - (40)
Ethylene - - -

Butadi ene - - 10
Fropylene 10 (50) 10
Eenzene (1 0 ) 10 90
Toluene 20 10 10
0-xylene (2 0) - -

P-xylene - -

Phthalic anhydride 10 - -



PROSPECTIVAS DE EXPORTACION PARA LOS PRODUCTOS PETROQUIMICOS VALORES EN 101 TM

CRITERIOS MAS IMPORTANTES DEL MERCADO PROSPECTIVAS 
(incl'. otros 
factores del 
morcado)

PRODUCTOS TALLA DEL 
1965

nERCAOO

1992
COHERCIO
1965-66

AREAS EN
DEFICIT
1906-92

SOPORTE EN EL 
MERCADO; 
INTERIOR

MARKETING TRANS
PORTE

BUTADIENO 9 400 12 600 620 USA.EUROPA BAJA FACIL CARO MEDIANA

BENCENO 31 100 32 900 500
Del Esta 
JAPON. L.AM, AMPLIO FACIL FACIL BASTANTE

TOLUENO 1 60C 2 900 400
EUROPA dal 
Oeste
EUROPA (Jal BAJA FACIL CARO

MEDIOCRE 
MUY MEOIOCRE i

O-XILENQ 3 700 6 000 120
Oeste
Pocas NINGUNO FACIL FACIL

M
MUY MEDIOCRE ̂

P-XILENa 6 200 9 600 250 L.AM. EUROPA NINGUNO FACIL FACIL MUY MEDIOCRE
toe 32 600 56 600 310

Del Oeste 
Pocas MODERADO OIFICIL FACIL MUY MEOIOCRE

ven 19 700 32 300 420 P.D. MODERADO FACIL CARO MEDIANA
ESTIRENO 15 300 24 600 660 P.O. EUROPA NINGUNO • FACIL FACIL MUY MEDIOCRE

' ANHIDRIDO FTALICO 4 200 6 600 90 P.D. BAJA MOO. FACIL FACIL MUY MEOIOCRE
1 un r 9 100 14 100 940 P.O. NINGUNO MOD. FACIL FACIL MUY MEDIOCRE
• CAPfiOLACl AMA 3 100 4 450 320 P.D. MODERADO DIFICIL FACIL MUY MEDIOCRE
j A C RI LO NI1 KILO 4 650 7 300 170 A.A.D. NINGUNO DIFICIL FACIL MUY MEDIOCRE
| OXIOO UE E1ILENO 3 100 13 600 - - AMPLIO DIFICIL PELI- NINGUNO
1 E T I L E N G L ’"OL (nONO) 7 000 10 500 350 L.AM. EUROPA AMPLIO MOO. FACIL

GROSO
FACIL BASTANTE BUENA 1

| CTROS e t i l e n g l i c o l e s

! ¿TAÑOLAS INAS 700 1 290
NÛ EVALUADO 

50

Dal OeBte 
A.A.O.
P.D.
P.O. (excp.LA)

BAJA
BAJA

DIFICIL
DIFICIL

FACIL
FACIL

MUY MEDIOCRE 
MUY MEDIOCRE

ElcRES DLL tTlLENGLI- 
COL 1 000 1 550 60 P.D.

A— --------------
AMPLIO j OIFICIL FACIL BASTANTE BUENA



CHARACTERISTICS OF THE UNITS

Production units

The general balance corresponding to the petrochemical units is shown in 
the enclosed scheme.

Steam-cracking Unit

The steam cracking can operate with two different loads: naphta (,. -180°C 
and naphta C,. -204°C, this unit produces tne ethylene (139.000 MT/Y) rhat 
feeds the high and low density propylene unit and polypropyl~ne №  2 , and 
propylene (59.200 MT/Y) that feeds the polypropylene and high density po
lyethylene, Besides of that the Steam Cracking produces: a cut that 
feeds the butadiene extraction unit, fuel oil that is used for energy (po.er 
plant) hydrogene, fuel gas consumed in the complex, LPG and gasoline of high 
octane number partialy hydrogened sent to the pool of gasolines ar the Re
fineries .

Butadiene extraction

The unit separates the butadiene from the cut C , produced in the steam cra
cking. At its full capacity the unit produces 20.000 MT/Y of butadiene sent 
to storage (butadiene is storaged at -5°C) and 17 600 MT/Y of cut sent 
to the refinery.

Low density Polyethylene (l.d. PE)

The production capacity of this unit is based in the satisfaction of the ecua- 
dorian market. This unit produces 70.000 MT/Y of low density polyethylene 
from 76.000 MT/Y of ethylene from the steam cracking.

High density Polyethylene

The production capacity of this unit is bases in the satisfaction of the ecua- 
dorian market and a part of the Andean market. This unit produces 60.000 MT/Y 
from 62.000 MT/Y of ethylene and 1.000 MT/Y of propylene coming from the steam 
cracking.

Polypropylene NO 2

The production of this unit will be destinated to the ecuadorian market and 
to the other Andean countries markets. This unit will produce 57.000 MT/Y of 
from 58.400 MT/Y of propylene and 1000 MT/Y of ethylene coming from the steam 
cracking.



The production capacity of this unit is based on the satisfaction of the 
ecuadorian market. This unit will produce 40.000 MT/Y of PVC from 46.000 
MT/Y of imported vinyl chloride.

On what is related to the location of the Petrochemical Complex, it is 
necessary to point out that this will operate in the Provincia del Guayas 
Peninsula de Santa Elena, in Atahualpa.

Technolop,ical evaluation

As a part of the stage called Preliminary Engineering work, the Consultant 
Asociated films BEICIP-PR0C0NSULT, made an evaluation of the technological 
characteristics that different international companies presented to CEPE 
and to the Consultants. The basis, in order to make this evaluation, have 
principally the following parts:

- Process references.
- Description and main characteristics.
- Technical qualities of the process.
- Technical specifications of raw materials and products.

Another additional technical, economical and financial criterons are consi
dered.

PETROCHEMICAL COMPLEX INVESTMENT

In order to establish the investment of the Petrochemical Complex, two stages 
of execution completely different have been indentified: Stage 1 : which
has the implementation of the Refinery and the Polypropylene Plant №  1 that 
uses propylene recovered from the gaseous current FCC, and Stage 2 has the 
implementation of different petrochemical units with their basic characteris
tics determined in the size stage. The investments corresponding to this 
last stage are analysed bellow, and constant prices have been established 
in accordance to the economical conditions prevailed in the world, during 
the sencond quarter of 1981. The budgets have been studied for each one 
of the petrochemical companies anc the obtained values are based in Ecuador.
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TOTAL INVESTMENT REQUIRED FOR THE IMPLEMENT ATION OF THE PETROCHEMICAL COMPLEX

THOUSAND DOLLARS

PLANTS INVESTMENT

Steam Cracking

Low density polyethylene

High density polyethylene

Polypropylene

PVC

388.630 
108.455 
105.930 
109.230 
59.155

US $ 771.400 x 103T O T A L




