
Shiprepair & Maintenance 3rd Quarter 202026

A series of international regulations 
have been introduced in order to 
reduce the negative impacts of 

shipping on air quality. As of 2015 the 
use of fuel oil with sulphur content of 
0.1% has been mandatory in designated 
Emissions Control Areas (ECAs) [1]. 
At the 70th session of the International 
Maritime Organization’s (IMO) Marine 
Environment Protection Committee 
(MEPC), held in October 2016, it was 
agreed that as of 1 January 2020 the 
global sulphur limit of marine fuel will 
be reduced from 3.5% to 0.5% [2]. Th e 
carriage and burning of non-compliant 
fuel, unless the ship is equipped with an 
exhaust gas cleaning system (EGCS), 
commonly referred to as a scrubber, has 
been prohibited from 1 March 2020 [3].

At present there are two main emission 
abatement strategies available to ship 
owners; to switch to an alternative fuel or 
a compliant low-sulphur fuel oil, or the 
installation of a scrubber.

The business cases associated with 
each compliance strategy diff er and are 
dependent on many factors such as a 
ship’s operational profile and trading 
areas, age of the ship, fuel prices, retrofi t 
costs if applicable, and other associated 
operational and maintenance costs.

Types of exhaust gas 
cleaning systems
Wet scrubbers are the dominant 
technology used in the shipping industry 
today, the alternative being dry scrubbers. 
As the name suggests wet scrubbers use 
water, which is sprayed against the exhaust 
gases to absorb and ‘wash out’ sulphur 
oxides (SOx). Th ere are three types of wet 
scrubbers, namely: 
• Open loop – using seawater as 

washwater, which is circulated through 
the system then treated and discharged 
directly back into the sea;

• Closed loop – using treated (alkaline) 
freshwater as washwater, which 

is internally circulated through a 
(recirculating) washwater process tank. 
Small amounts of washwater can be 
discharged from a closed loop scrubber, 
however, the majority is stored in a 
bleed-off washwater holding tank 
enabling operation in a zero-discharge 
mode;

• Hybrid – which can be operated in 
either open loop or closed loop mode.

Some of the advantages and 
disadvantages associated with the three 
types of wet scrubber are discussed in 
the ‘Advisory on Exhaust Gas Scrubber 
Systems’ [4]. Initially open loop scrubbers 
dominated the market. However, as time 
has progressed the case for closed loop 
and hybrid scrubbers has strengthened 
as a result of ports and coastal states 
implementing local restrictions related 
to washwater discharge from open loop 
scrubbers due to environmental concerns.

Potential scrubber challenges
The SOx gas emitted from an engine’s 
exhaust is water soluble and reacts with the 
alkaline washwater to form sulphuric acid 
(H2SO4). As a consequence, the washwater 
within the scrubber unit can be acidic 
(for example pH ≤ 3) which can instigate 
signifi cant corrosion of piping systems and 

equipment [5]. Th erefore, a number of key 
challenges exist for various within typical 
wet scrubbers.

During the scrubbing process, the 
sulphurous engine exhaust gas is typically 
fi rst cooled and humidifi ed before being 
introduced into the lower section of the 
scrubber unit, whilst the washwater is 
injected higher up as a spray. Th e resultant 
acidic washwater fl ows down, including 
on the internal walls, to the bottom of the 
scrubber unit. Th e lower internal surface 
of the scrubber is consequently subjected 
to highly concentrated acidic washwater 
and steam, whereas the internal surface 
of the upper section is unlikely to be 
aff ected by the same acidic conditions.

Closed loop scrubbers
Residual sludge removed from the 
washwater is stored in a free-standing 
separated tank for later disposal 
ashore. Th erefore, highly acid corrosive 
environments are formed within all tanks 
and associated pipework and equipment.

Th e dirty washwater is fed to a process 
tank. Th e cleaned bleed-off  washwater, 
which is fed to a dedicated holding 
tank, usually has a low pH and, hence, 
can result in corrosion of the tank and 
associated pipework and equipment 
together with the overboard discharge 
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area. Furthermore, the washwater is 
recirculated and any losses made-up with 
additional freshwater mixed with alkaline 
chemicals (sodium hydroxide/caustic 
soda, NaOH) provided from the chemical 
injection unit.

Th e conditions that scrubber components 
may be exposed to can vary signifi cantly. 
Therefore, the materials and associated 
treatment / coatings needed to aff ord the 
required protection, together with the 
appropriate construction methodologies, 
must be evaluated and implemented in order 
to provide a suitably robust installation.

Claims investigations have highlighted 
the absence of suitable protective coatings 
and poor workmanship as two of the 
most common root causes for accelerated 
corrosion and subsequent failures [6, 
7]. Th e failures can range from localised 
damage to scrubber pipework up to water 
ingress into the engine room, ballast tanks 
and cargo holds [6].

Washwater discharges
With regard to the requirements 
surrounding washwater discharges from 
open loop systems, the ‘2015 Guidelines 
for Exhaust Gas Cleaning Systems’ [8] 

require that the discharge washwater’s 
acidity should be equal to or greater than 
a pH of 6.5 at 4m from the discharge point 
when the ship is stationary. Generally, 
scrubber manufacturers claim that, 
as long as the washwater is properly 
monitored and treated, these pH levels can 
be met. Th e United States Environmental 
Protection Agency’s seawater scrubber 
trials indicated that attempts to neutralise 
acidic washwater could result in the 
discharge of washwater with pH values 
below 6.5 [5]. Other studies have also 
shown that the acidity of discharges may 
be below the recommended pH value of 
6.5 and therefore the proper operation of 
scrubbers is critical [9, 10].

It is recommended that the overboard 
washwater discharge point is situated 
below the water surface aft  of the engine 
room, preferably below the lightest service 
draught. Such siting will prevent the 
washwater being drawn into the engine 
room sea chests and negate additional 
corrosion of associated seawater cooling, 
firefighting etc. systems, pipework and 
equipment [7].

Th e performance of some antifouling 
coating systems may also be aff ected by 
extreme variations in pH, either acidic or 
alkaline. Th is makes certain underwater 
hull areas, especially in the vicinity of 
the overboard discharge, particularly 
vulnerable. Issues with the antifouling 
coating system may lead to additional 
roughness, biofouling accumulation and 
even corrosion if all layers of the coating 
system, including the anticorrosive 
primer, are aff ected.

Table 1: Main characteristics of coating products to be considered for optimal protection
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Guidelines for material 
and coating selection
Material selection for the scrubber and 
associated tanks, piping and equipment 
therefore require careful consideration 
whilst complying with classification 
society rules and requirements and 
company standards. An example of this is 
the application of glass reinforced epoxy 
(GRE) as an alternative to lined steel or 
special steel piping, which has found 
favour in washwater systems, noting 
associated considerations such as ship 
side connections.

It is also imperative that internal 
scrubber unit surfaces, together with 
associated pipework, equipment and the 
external ship’s hull, which are subject to 
corrosive environments, are protected by 
suitable coatings. Th e main characteristics 
of coating systems that must be considered 
and evaluated in order to select the 
optimal protection for diff erent scrubber 
components and areas are listed in Table 1.

Th e operational environment for each 
component, or area, of a specifi c scrubber 
is, to various degrees, diff erent. Th is will 
directly drive the choice of materials for 

the components and equipment and, 
noting this, the required performance and 
formulation of each coating. 

The specific requirements may also 
vary across scrubber types and individual 
manufacturer’s systems, due to both 
operational conditions and the materials 
used. Hence, extreme care must be taken 
in determining and specifying materials 
and coatings, both for the scrubber and the 
existing marine systems, when considering 
either fitting at the newbuilding stage 
or retrofitting such emission reduction 
equipment on a ship in service. SR
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A decision to change a hull coating has improved speed and saved energy

Singaporean ferry company switches to 
PPG silicone system

When Singapore ferry operator 
Majestic Fast Ferry was 
looking for a coating solution 

that would provide energy savings and 
speed improvements, and also last longer 
than its existing silicone antifouling 
coating, PPG Protective and Marine 
Coatings proposed its Sigmaglide 1290 
pure silicone binder system for a trial 
on one of its vessels, Majestic 9. Th e new 
coating was applied during a drydocking 
late last year and the operator is clearly 
pleased with the outcome, to the extent that 
it is now converting its other fast ferries to 
the product.

“Based on the exemplary performance 
of both the coating and the excellent 
support throughout the project from the 

PPG team, we have started to switch to 
using PPG Sigmaglide 1290 for the rest 
of our fleet,” says Majestic Fast Ferry 
managing director, Max Tan.

PPG considers that Sigmaglide 1290 is 
its most innovative technology in terms 
of marine coatings. Ariana Psomas, 
global segment director, new build and 
dry dock, says: “This fouling release 
product has 100% silicone density, which 
is a unique feature among fouling release 
technologies on the market. Silicone is the 
only chemical element with the necessary 
minimum surface free energy properties 
that allow for the lowest friction possible. 
Studies have shown that applying 
Sigmaglide 1290 on a hull can reduce the 
power consumption at common service 

speeds in ranges between 5-10%.”
Sigmaglide 1290 uses dynamic 

surface regeneration technology to 
eliminate slime problems that can 
increase resistance, leading to lower 
energy consumption and reduced costs. 
Psomas says: “Shipowners and operators 
are under extreme pressure to improve 
power performance while also optimising 
the effi  ciency of their vessels. Upcoming 
IMO regulations and guidelines requiring 
greenhouse gas reductions will tighten 
energy effi  ciency design index (EEDI) 
and energy efficiency index (EEXI) 
requirements for existing ships. As an 
ultra-low friction technology, Sigmaglide 
1290 can help owners and operators to 
achieve these demanding targets.” SR


