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This paper provides an overview of the development of
the chemical trade and tankers, explains the importance of
double hull tankers with the aspect of environmental impact
and includes the chemical tanker safety rules and the trans-
portation of chemical materials.
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INTRODUCTION

Shipping isavital part of the supply chain in the chemicals sector and
the greatest advantages madein thelast 25 years. Marine chemical transpor-
tation is constantly growing in regard of the number of chemicals and the
total volume of goods transported. Today, the number of different substances
and compounds is quoted in thousands.

Although chemicalsare shippedin relatively small amounts, the chemica
tanker has been basically developed for the last 40 years. The chemical
carrier usually carries a variety of different products, all with different
properties and in many cases, presenting a multitude of difficulties and
dangers.

Dueto the several chemical tanker incident was occured such ascollusion,
chemical spills, etc, single-hull chemical tankers have been increasingly
losing their values, on the other hand, many modern double hull construction
have been gaining importance in the chemical transportation trade.

Reducing the risk of pollution from chemical tankers, maritime society
has also introduced several new actions to improve maritime safety and
this was increased understanding of the environment impact of chemicals
on the marine environment.

Many of these chemicals are dangerous to the environment and even
though the risk of achemical accident is considered small dueto very high
standards regarding safety. In this context the common characteristics of
chemical tankers, transportation of chemical materials and International
Maritine Organization (IMO) safety rules are explained.
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Chemical tankers

Bulk liquid chemicals are transported by dedicated chemical tankers
or by chemical/oil product tankers. These ships were of necessity more
complex than the original first-generation chemical tankers. The chemical
trade was becoming more complex during the 1960s. The number of subs-
tances being transported at sea was increasing rapidly and the products
were technically more complicated. At the same time a growing number of
'parcel tankers were making their appearance on the chemical transportation
trade. These were tankers designed to carry arange a number of different
chemical products. By the mid-1960s the chemical tanker had devel oped
into a ship that was different from any other other tanker types. The cargoes
carried by chemical tankers were probably potentially the most dangerous
substances afloat, to the ships, their crews and to the marine environment.
The range of products carried in the first chemical tankers was relatively
limited and the products were not transported technically. The carrying
only one chemical into the tanker is the most disadvantages issue for the
ship owner.

Since the chemical tankers are more complicated than the other tanker
types. Asthe trade devel oped these ships became more refined and chemical
tanker able to carry many different cargoes for anumber of different customers
and consequently has to be very versatile. For the next decade, tankers
used in the carriage of chemicals were nearly all conversions, with the
addition of tank linings, cofferdams and other features'.

Chemical tankers make difference with using cofferdams, double bottoms
and similar devices than conventional crude oil tankers. To ensure that
incompatible cargoes do not come into contact with each other, tanks are
usually separated by a cofferdam which means a space between the two
tank walls.

Most chemical tankers have their tanks separated from the outer frame
of the ship by a double bottom or double skin. If the ship is damaged in a
collision or a grounding this space should protect the cargo tanks from
damage and also protect any pollution that may cause on the environment.

The tanks of a chemical tanker are constructed of specia materials
which designed to carry certain products. The early chemical tankers gener-
ally had tanks made of stainless steel which resists corrosion from many
products and could be cleaned easily. On the other hand, stainless stedl is
unsuitable for many chemicals and so different coatings were designed.
Nowadays typical coatings are using such as epoxy, phenalic resins, zinc
silicate, polyurethane and rubber. As a result of most chemical tankers,
especially parcel tankers, will have tanks lined with a number of different
coatings (as well as some made of stainless steel) to enable it to carry as
wide arange of products as possible.
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A widerangeof ordinary itemsarein fact derived from complex chemical
processes and are often derived from the by-products of the production of
energy. Many of the changesin everyday life that have taken place during
thelast 50 years as aresulted of the developmentsin the chemical industry.
Since chemical shipments started to grow substantially, with more demanding
products, the specialized ships are devel oped.

Chemical carriers are highly sophisticated ships with the most complex
vessels and they are able to carry up to 60 different types of chemicals,
each according to itsown carriage conditions, with itsown piping and pumping
system. The cargoes they carry often present tremendous challenges and
difficulties from a safety point of view and many chemicals are also afar
greater pollution threat than crude oil.

Most of the chemicdl transportations are done by chemical parcel tankers.
Chemical parcel tankersare versatile vesselsdesigned to carry awiderange
of liquid cargoes. Externaly, they appear similar to petroleum product tankers,
but typically can carry 10 to 60 separate cargo tanks to simultaneously
accommodate multiple cargoes or parcels. They rangein total cargo capacity
from ca. 3,000 to 40,000 tons, athough most are well under 40,000 tons.
Chemical parcel tankers, like gas carriers, are governed by international
construction standards. They may have cargo tanks lined with stainless
steel or specialized coatings, such as epoxy, zinc silicate, or polyurethane,
to ensure compatibility with arange of chemicals. Thetankers have double
bottoms or hulls and maintain spaces between tank wallsto prevent incom-
patible cargoes from coming into contact with each other.

Evenif chemical tankersdo take safety aspectsinto consideration, there
are a number of other ships in the same sea area, as well as a number of
ships crossing their paths and meeting each other in narrow sounds or in
dense traffic areas. On the other hand, efficient routing and scheduling of
multi-parcel chemical tankers to reduce logistics expenditure which is
important for both chemical and shipping industry.

In addition to having more tanks gives greater flexibility and the pipe
work associated with the tanks is also extremely complicated during the
loading and unloading operations. All proceduresinvolving the cargo have
to be carried out with great care and precision, in order to avoid cargo
contamination and al so to ensure that cargoes owned by different shippers
should be kept separately. Piping, monitoring and control equipment are
also very complex.

Ship construction also hasto be of the highest possible standard. Tank
cleaning is crucialy important to cargo purity, so traditional stiffening
inside the tanks is minimized and the tanks can be cleaned more easily.
The chemical cargo tanks have to be designed and constructed in such a
way that stresses are avoided as far as possible. Although these can lead to
fatigue cracks or damage to the tank coating, the design itself has to take
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into account the type of cargoes which are to be carried. For example;
some cargoes are more than twice as dense as sea water while others have
to be carried at high temperatures to stop them solidifying. Welding and
other constructional features must be the highest possible quality.Both of
these factors can affect the structure.

Thetanker types can beidentified and depending on their size asshown
in Table-1. that is named Tanker types. Liquid bulk carrier includes oil
tankers, chemical tankers, LG tanker, tanker barge and other tankers. Handy
size is the most common use of chemical tankers”.

TABLE-1
TANKER TYPES
. Typical
Tanker size Ez)an N ig?:r: deadweight Characterigtics
9 vaueinton

Products tankers, in generd,in
Handy 30,000-45,000 entitled to carry also IMO Type
2 or 3 chemical products

70.000 dwt is the maximum size

Panamax 55,000-70,000 60,000 tanker able to trangit the Panama
Cand

Aframax 75000-120000 110,000 Afra stands for Average Freight
Rate Assessment
Tankers generaly identified

Suezmax 120,000-200,000 150,000 asthose capable of transporting

one million barrel cargoes
Tankers able to transport large

Very Large o -
. volumes of oil including two
E\Z;Lli%ec():amers 200,000- 320,000 280,000 million barel cargoes, over
relatively long distances.
UltraLarge Tankers able to transport very
Crude Carriers  Above 320,000 400,000 large volumes of ail, up to three
(ULCCy) million barrel cargoes

Source: http://virtua .vit.fi/inf/pdf/publi cations’2006/P595. pdf -Acces
date.25.04.2007.

Chemical tanker fleet: Asof January 2005, the world tanker tonnage
including oil, products, oil/chemical, pure chemical and liquid gas had a
share of 41.4 % of the world total Merchant fleet with a capacity of 368.4
million dwt. At the beginning of 2004, the average age of the chemical
tanker fleet stood at 17.6 yearsvs. 16.6 yearsin 2000. 20.9 % of the existing
chemical tanker tonnage was built before 1979 (older than 25 years). In
international shipbuilding, the tanker tonnage clearly dominated the world
order book in 2005. Theincrease compared to last years cgt figuresis 76 %
in liquid gas tankers and 44.5 % in chemical tankers™
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TABLE-2
CHARACTERISTICS OF DIFFERENT TANKER TYPES

Tankertype ~ Number ~\VErge Average Average Average Average

GT Age L B D
Chemical 1339 3818 1753 8521 1370 560
Chemical/Product 1666 12436  11.83 13538 21.82 860
Crude oil 1866 75832 1156 25125 4287 1529
LNG 177 87505 1343 26828 4200 1115
LPG 1025 9440 1704 11088 1771 659

Source: http://virtual .vit.fi/inf/pdf/publications’2006/P595. pdf-Acces
date.25.04.2007. GT = Gross tonnage

According to the Ll1oyds Register Fairplay, there were 1,339 tankersin
usein 2004 aswell as 1,666 chemical/ail tankers. Theworld tanker tonnage,
including ail, products, chemicals, LNG, had ashare of 41.3 % of theworld
total merchant fleet with a capacity of 368.4 million dwt. Chemical/product
tankers had an average Gross Tonnage, GT, of 12,436 tons and an average
age of 11.83 years. Average length, breadth and draught were 135.4 m,
21.82 m and 8.6 m, respectively as shown in Table-2.

World chemical carrier fleet and trade development: The product
and chemical tanker sectors have experienced positive market demand
recent years. The legacy of thisis currently alarge orderbook. In addition,
the introduction of new vessel regulationsis set to see alarge-scale change
in the fleets. At the beginning of 2006, IMO specification chemical carrier
fleet was estimated at 33.3m dwt. The chemical tanker orderbook is esti-
mated at ca. 13.0 m dwt, equivalent to 39 % of the current IMO specification
chemical fleet. The aggregate chemical trade has witnessed a sustained
period of growth in recent years, with overal importsrising by 21 % between
1999-2004 from 121 mt to 146 mt. Total imports were up by 4 % during
2004 compared to 3 % a year earlier®.

Overall, the product tanker fleet isforecast to increase from 43 m dwt
to 68m dwt by 2015. World seaborne tradeisforecast to increase from 649
mt to 1,057mt over the same period asin shown Fig. 1.

The total chemical carrier fleet is forecast to increase from atotal of
41 m dwt to 59 m dwt by 2015. Chemical tradeisforecast to rise from 151
mt to 215 mt by 20153,

Clasification and gener al char acteristics of most chemicals. Grad-
ing into the property groups relates only to the respective chemical alone.
Chemical tankers carry several different chemicals at the sametimeandin
case of an accident these may mix and the properties of the new com-
pounds may differ from the properties of the original chemicals.

The most common chemical products transported in bulk can be class
ified into a number of categories:
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Fig. 1. Overall chemical trade development; Source: www.osclimited.com/
releases/Chemical_Carriers Product_Tankers to_2015pr.pdf -
Access date: 20.03.2007

(i) Heavy chemicals: the substances produced in large quantities such
assulphuric acid, phosphatefertilizer, phosphoric acid, nitric acid and caustics
soda, chlorhydric acid and ammonia. (ii) M olasses and alcohols. molasses
comes from either sugar beet or sugar cane and can be fermented into
alcohols such as rum. Many alcohols are produced by the petrochemical
industry, but some can also come from the fermentation of starch, such as
ethanol. Alcohols of thistype, including ethyl, methyl and propyl acohols
andthey areused inindustrial processes. (iii) Vegetable cilsand chemicals.
edible vegetable oils are derived from soya beans, groundnuts, cottonseed,
sunflowers, olives, rape and other seeds. Coconut and palm oil can be used
for cooking and also in the production of soap. Some fats are extracted
from animalsincluding lard and fish oils. Oilsand fatsarein general esters
of an alcohol (glycerol) and a variety of organic acids. Detergents and
inorganics are common commodities which have been traded by sea for
many years. (iv) Petrochemical products: used in the production of fibre,
artificial rubber and plastics and many are carried on liquified gas carriers.
Substances carried in chemical tankers include aromatics, such as benzene,
which nowadays are derived mainly from oil but can be produced from
coal. Other important petrochemicalsinclude xylenes (used in the production
of polyester fibres); phenol and styrenes. (v) Coal tar products: coal taris
derived from the carbonization of coal. It can be converted into numerous
products, oil and coal are both fossil fuels composed of hydrocarbons. The
derivatives include benzene, phenol (used for the production of Bakelite,
the first 'plastic’), naphthalene and many more. Common products which
are derived from coal include nylon, aspirin, antiseptics and herbicides.
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Transportation problems of main chemical substances: Since
chemical transportation can be effect dangerously during the loading and
unloading, the shippers can come across several problems. The chemical
substances transportation problems can be listed as follows” (i) Cargo
density: the specific gravity of chemicalscarried at seavariesgreatly. Some
are lighter than water. Others are twice as dense. Those substances which
have especially high density includeinorganic acids, caustic sodaand some
hal ogenated hydrocarbons. (ii) High viscosity: some lubricating oil additives,
molasses and other products are very viscous at |ow temperatures, they are
sticky and move very slowly and this causing problems during the cargo-
handling and cleaning. (iii) L ow boiling point: some chemicalsvapourize
at arelatively low temperature. This can causes contamination problems,
sncewhen aliquid turnsinto agasit expands, this creating growing pressure.
Therefore, to provide either a cooling system or to carry the chemical in
specially-designed pressure vessels. (iv) Reaction to other substances:
some chemicalsreact to water, to air or to other products. Therefore measures
have to be taken to protect them. Apart from the fact that an accident can
lead to a dangerous reaction (such as the emission of a poisonous gas)
many chemicalscan beruined if they are contaminated by other substances.
Methanol, lubricating oil additives and alcohols can be spoiled by even a
dlight amount of water contamination. Too much oxygen can lead to a
rapid deterioration in the quality of some vegetable oils. Other products
can changeinto adifferent product completely. (v) Polymerization: some
substances, such as petrochemicals, do not need to come into contact with
another chemical before undergoing a chemica change. They are self
reactive and liable to polymerization unless protected by an inhibitor. This
is a process whereby the molecules of a substance combine to produce a
new compound. The process can be accel erated by catalytic factors such as
heat, light and the presence of rust, acids or other compounds. Styrene,
methyl methacrylate and vinyl acetate monomer are examples. Propylene
oxide and butylene oxide are also liable to polymerization process. (Vi)
Toxicity: many chemicals are highly poisonous, either in the form of liquid
or vapour or both. The problem is sometimes made worse by the fact that
toxicity can beincreased when vapours from one substance comeinto contact
with those from another. (vii) Solidification: some substances have to be
kept at a high temperature, otherwise they solidify or become so viscous
that they cannot easily be moved. Examples are some petrochemicals,
mol asses, waxes and vegetable oilsand animal fats. (viii) Pollution: while
many of the factors listed above present problems for the ship and crew, a
considerable number of chemicals are extremely dangerous to marine and
other forms of life. Many chemicals are in fact far more poisonous and
present a greater threat.
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IMO Regulationsfor the carriage of chemicalsby ship: Regarding
carriage of chemicals by ship regulation has been defined by International
Maritime Organization as follows": (i) Regulations governing the carriage
of chemicals by ship are contained in the International Convention for the
Safety of Life at Sea (SOLAS) and the International Convention for the
Prevention of Marine Pollution from Ships, as modified by the protocol of
1978 relating thereto MARPOL 73/78 (IMO, 2002). (ii) The regulations
cover chemicals carried in bulk, on chemical tankers and chemicals carried
in packaged form. In this abstract, the relevant codes concerning liquid
bulk transportations are the International Code for the Construction of
Equipment of Ships Carrying Dangerous Chemicals in Bulk (IBC Code)
and the International Code for the Construction and Equipment of Ships
Carrying Liquefied Gasesin Bulk (IGC Code). (iii) Carriage of chemicals
inbulk iscovered by regulationsin SOLAS Chapter V1. Carriage of dange-
rousgoods and MARPOL Annex I1. Regulationsfor the Control of Pollution
by Noxious Liquid Substances in Bulk. Both Conventions require chemical
tankers built after 1 July 1986 to comply with the IBC Code, which gives
international standards for the safe transport by seain bulk of dangerous
liquid chemicals. (iv) Regulations concerning chemicals transported in
packaged form are MARPOL Annex |11. Regulationsfor the Prevention of
Pollution by Harmful Substances Carried by Sea in Packaged Form and
the International Maritime Dangerous Goods (IMDG) Code. The IMDG
Code was developed as a uniform international code for the transport of
dangerous goods by seaand covers such mattersas packing, container traffic
and storage, with particular reference to the segregation of incompatible
substances. Amendments to SOLAS chapter VII (Carriage of Dangerous
Goods) adopted in May 2002 make the IMDG Code mandatory from 1
January 2004. (IMO, 2005.)

Prescribing the design and construction standards of shipsinvolved in
such transport and the equipment will be minimize the risksto the ship, its
crew and to the environment, having regard to the nature of the products
carried.

Basically, the ship types are rel ated to the hazards of the products covered
by the Codes. Each of the products may have one or more hazard properties,
which include flammability, toxicity, corrosivity and reactivity. The IBC
Code lists chemicals and their hazards and gives the ship type required to
carry that product as well as the environmental hazard rating. Chemical
tankers constructed before 1 July 1986 should comply with the require-
ments of the Code for the Construction and Equipment of Ships Carrying
Dangerous Chemicasin Bulk (BCH Code).

MARPOL Categoriesof hazardouschemicals: MARPOL Annex |1
grades noxious liquid substances carried in bulk into four categories graded
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A to D, according to the hazard they present to marine resources, human
health or amenities®: Category A: Noxious liquid substances that, if
discharged into the seafrom tank cleaning or deballasting operations, would
present amajor hazard to either marine resources or human health or cause
serious harm to amenities or other legitimate uses of the seaand therefore
justify the application of stringent antipollution measures. Examples are
acetone cyanohydrin, carbon disulphide, cresols, naphtha ene and tetraethyl
lead. Category B: Noxious liquid substances that, if discharged into the
sea from tank cleaning or deballasting operations, would present a hazard
to either marine resources or human health or cause harm to amenities or
other legitimate uses of the sea and therefore justify the application of
specia anti-pollution measures. Examples are acrylonitrile, carbon tetra-
chloride, ethylene dichloride and phenol. Category C: Noxious liquid
substancesthat, if discharged into the seafrom tank cleaning or deballasting
operations, would present a minor hazard to either marine resources or
human health or cause minor harm to amenities or other |egitimate uses of
the sea and therefore require specia operational conditions. Examples are
benzene (benzene and mixtures having 10 % benzene or more), styrene,
toluene and xylenes. Category D: Noxious liquid substances that, if dis-
charged into the sea from tank cleaning or deballasting operations, would
present a recoghizable hazard to either marine resources or human health
or cause minimal harm to amenities or other legitimate uses of the seaand
therefore require some attention in operational conditions. Examples are
acetone, phosphoric acid and tallow.

TheAnnex aso listed other liquid substances which are deemed to fall
outside CategoriesA, B, C or D and therefore representing no harm when
discharged into the sea from tank cleaning or ballasting operations. These
substancesinclude coconut oil, ethyl alcohol, molasses, olive oil and wine.

The hazardous chemicals are listed in the International Bulk Chemical
Code (IBC code). Noxious liquid substances that are carried in bulk and
are presently categorized as Category A, B, C or D and subject to the provi-
sions of MARPOL Annex |l are so indicated in the Pollution Category
column of chapters 17 or 18 of the IBC code. Other liquid substances carried
in bulk that are identified as falling outside CategoriesA, B, C and D and
indicated asAnnex I1. in the Pollution Category column of chapters 17 or
18 of the IBC code.

Revised MARPOL Annex Il: Therevised Annex Il Regulations for
the control of pollution by noxious liquid substances in bulk was adopted
in October 2004. It includes a new four-category categorization system for
noxious and liquid substances. The revised annex will enter into forceon 1
January 2007. The new categories are as follows*: Category X: Noxious
liquid substances that, if discharged into the sea from tank cleaning or
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deballasting operations, are deemed to present a major hazard to either
marine resources or human health and, therefore, justify the prohibition of
dischargeinto the marine environment. Category Y: Noxiousliquid substa-
nces that, if discharged into the sea from tank cleaning or deballasting
operations, are deemed to present a hazard to either marine resources or
human health or cause harm to amenities or other legitimate uses of the sea
and therefore jugtify alimitation of the quality and quantity of the discharge
into the marine environment. Category Z: Noxious liquid substances that,
if discharged into the sea from tank cleaning or deballasting operations,
are deemed to present aminor hazard to either marine resources or human
health and therefore justify less stringent restrictions on the quality and
quantity of the discharge into the marine environment. Other substances:

Substances that have been evaluated and found to fall outside Category X,
Y or Z becausethey are considered to present no harm to marine resources,

human health, amenities or other legitimate uses of the seawhen discharged
into the sea from tank cleaning or deballasting operations.

The discharge of bilge or ballast water or other residues or mixtures
contai ning these substances are not subject to any requirements of MARPOL
Annex 1. The revised Annex includes also a number of other significant
changes. Improvementsin ship technol ogy, such as efficient stripping tech-
niques, have made possible significantly lower permitted discharge levels
of certain products that have been incorporated into Annex |1. For ships
constructed on or after 1 January 2007 the maximum permitted residuein
the tank and its associated piping left after discharge will be set at a maxi-
mum of 75 L for productsin categories X, Y and Z compared with previous
limitsthat set amaximum of 100 or 300 L, depending on the product category.

Asaresult of the hazard eval uation process and the new categorization
system, vegetableoils, whichwere previoudy categorized asbeing unrestricted,
will now be required to be carried in chemical tankers. The revised Annex
includes, under regulation 4 exemptions, aprovision for the administration
to exempt ships certified to carry individualy identified vegetable oils,
subject to certain provisionsrel ating to the location of the cargo tanks carrying
the identified vegetable oil.

Since accidents such as the Erika (1999) and the Prestige (2002), the
demand for safety at seaand protection of the environment has increased and
consequently, the interest in identifying high risk areas and ships. Maritime
safety isaso the objective of the recently implemented automatic identification
system (AlS), amandatory system by which ships automatically transmit
and receive information. The data is carried on ordinary maritime VHF
radio frequencies and contains static and dynamic information such as the
ships identity, destination, cargo etc. The intentions of IMO (International
Maritime Organization) when implementing AlS as a mandatory carriage
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requirement was to assist in the efficient navigation of ships protection of
the environment and operation of VTS (Vessel Traffic Services)®.

A procedure by which these intentions can be supported; by giving
VTS operators arisk based decision support tool building on AlS technology
aiding in the monitoring of ship traffic. The tool could easily be extended
to benefit from the upcoming LRIT (Long Range I dentification and Tracking)
technology, a satellite based system with planned global cover of maritime
traffic.

Main differences between single and double hulled tankers: In
Pre-MARPOL single hull tankers oil in the cargo tanks is separated from
the seawater only by abottom and a side plate and they have no segregated
balast tanksin protectivelocations (SBT/PL). In 1992, the MARPOL Corve-
ntion was amended to make the double hull design compulsory for al new
tankers (ships ordered after 6 July 1993) of 5000 dwt or more that are
conducting international voyages.

The double hull construction incorporates both double bottoms and
double sides, which meansthat the cargo tanks are surrounded with asecond
internal plate. IMO accepted mid-deck” concept as an alternative design
solutions and the Coulombi Egg. A double-hulled ship is built with an
additional inner hull. The area between the two hulls can be used for ballast,
but not for cargo. The aim of the using double hull isthat if the outer hull is
pierced, the cargo will still not leak out of the ship. On the other hand,
adding an additional layer of steel also increases the size of the tanker.
Because of volume and weight concerns, naval architects often decided to
use more high-tensile strength (HT) steel in the design of the new double-
hulled tankers.

Along with the dimensional differences between single- and double-
hulled tankers, operators have found differences between the environments
inthe cargo tanks. The main differencein the environment isthat the cargo
tanks in double-hulled tankers are often warmer due to the thermos effect.
When the oil isloaded into a tanker, it generally cools over the voyage to
the temperature of the surrounding water. This temperature change often
only takesacouple of daysfor asingle-hulled tanker; however, for adouble-
hulled tanker, the outer hull can act asan insulator and it may take 20 to 30
d for the temperature of the cargo to reach sea temperature’.

Importance of using doublesided structures: Some cargoes will
require heating, others cooling, some are so volatile that they must be kept
safe under ablanket of inert nitrogen, othersreact violently with water and
S0 must be handled in ultra-dry conditions. Some cargoes are highly corrosive
and require tanks of the highest quality of stainless steel, while others must
havetank coatings of a precise specification. Some cargoes must be keptin
motion, lest they settle out and others can only be carried in tanksthat have
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never carried cargoes with which they areincompatible. Some cargoes can
betainted by the residue of aprevious cargo even after astainless steel tank
has been meticuloudly cleaned and purged. Some cargoes react violently to
others or to exposure to the atmosphere. Many are flammabl e, explosive or
give off noxious vapours, Since safety will always be an important consid-
eration. Many of these chemical cargoes areimmensely valuable, demand
fantastic standards of cleanlinessto maintain their product purity and must
be discharged to the last drop, without any remaining on board’.

New products are being developed al the time by the chemical industry
throughout the world and being offered for shipment. Keeping up with the
new productsisaspecial responsibility for this sector of the shipping industry
that has amodern fleet of double-hulled ships ranging from 3,000 ton acid
tankers to 40,000 ton chemical parcel vessels.

To plan the prevention of and the preparedness for accidentsinvolving
harmful substances, updated information on all aspects of transport is
required. This takes into account information on what substances are
handled, in what amounts and on what routes these chemicals are trans-
ported. The handling of chemicalsisavery demanding task and if an accident
occurs, information on the amounts and characteristics of the chemicals
should be immediately available.

Inthe case of grounding accidentsthe doubl e-bottom construction gives
additional safety against rock penetration through bottom plates, thus
preventing the loss of stability or the outflow of chemical.

It can be seen from the above list that chemical's present many difficulties
to the shipowners and crew. A further complication is the fact that most
chemicals are transported in relatively small amounts. The ships which
carry them are consequently much smaller than crude oil carriers but are
expected to carry several different products at the same time.and al so these
products will have different and usually incompatible properties.

Conclusion

The chemical tanker is basically a development of the last 40 years.
The development of the chemical industry have been following the end of
World War Il led to a demand for ships in which to carry the industry's
products.

Although Itisawell known fact that the number of large scale oil and
chemical spillshasdeclined during thelast decades The safety of chemical
tankers importance are also introduced by IMO and MARPOL with severd
new requlations and those need to use in order to improve maritime and
environment safety. In order to prevent any chemical transportation incident
or accident the requlations need to obey by the all related areas.
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Chemical tankers are among the safest ships afloat. One reason for this
isthe action taken by the industry and governmentsto adopt and implement
stringent regulations regarding both safety and pollution prevention which
are IMO regulations are presented in the above.

Evenif chemical tankersdo take safety aspectsinto consideration, there
are a number of other ships in the same sea area, as well as a number of
ships crossing their paths and meeting each other with safely in narrow
sounds or in dense traffic areas and this will provide the chemical tanker
fleet increased. The product and chemical tanker sectors have experienced
positive market demand in recent years. The legacy of thisis currently a
large orderbook. In addition, the introduction of new vessel regulationsis
set to see alarge-scale change in the fleets.

Since piping, monitoring and control equipment is highly complex, all
proceduresinvolving the chemical cargoes haveto be carried out with great
care and precision, in order to avoid cargo contamination, polymerization,
explosion etc.

Ship construction also hasto be of the highest possible standard. Tank
cleaningiscrucially important to cargo purity, so traditional stiffeninginside
the tanksis minimized. Welding and other constructional features must be
of the highest possible quality.

Although around 80 % of all incidents and accidents are due to the
human factor, new technical means (VTS, AIS, ECDIS, etc.) have been
established to improve safety, in order to prevent accidents and environ-
mental damage.

The purpose of this Marine Information Note is to draw the attention
of the shipping industry and the chemical industry to new International
requirements which already effective as of 1 January 2007 with the total
revision to MARPOL 73/78 Annex Il and the IBC Code.

Furthermore, the hull is protected from damage from cargo loading
and offloading equipment. Double hull sided chemical tankers will be
decrease the chemical pollution that cause from ship collison, corrision
and damage. There are two key advantages identified for the double skin
side bulk carrier; the existence of redundancy in case of penetration of the
outside shell from alow-to-moderate energy impact and the primary structural
members need no longer suffer from corrosive effects by being in direct
contact with the cargo. This needs to be taken action by the industry and
governments to adopt and implement stringent regulations regarding both
safety and pollution prevention.

In order to transport chemical materialswith safely, all therelated trans-
portation parties need to take account above mentioned criteria and this
will be provide the increase of chemical tankers fleet proportion in the
general tanker fleet.
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