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A study on the status of asbestos use on ships
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ABSTRACT

Objectives: The purpose of this study was to investigate the status of asbestos-containing materials (ACMs) used on
ships and to consider measures for preventing worker exposure to asbestos fibers.

Methods: A total of 17 ships including 16 ships under repair and a ship under construction at shipyards in Korea were
investigated. Bulk samples were collected from suspected ACMs on engine exhaust pipes, boiler steam pipes, generator
exhaust pipes, and etc. in ships in order to identify the presence of ACMs. Types and contents of asbestos were
determined using polarized light microscopy (PLM).

Results: ACMs were found from 14 ships out of 17 ships investigated. Only chrysotile asbestos was found from all
samples. ACMs were mainly found from samples collected at the exhaust pipes of the engine, generator and incinerator,
and boiler steam pipes where exhaust gases or steam of high temperature pass through. In most cases, types of ACMs
were asbestos-containing fabrics such as asbestos tape. Friable ACMs were also found in some cases. Use of ACMs on
ships was relevant to built time and owner of the ships rather than type and tonnage of the ships.

Conclusions: ACMs were found from most ships built prior to 2000s. Therefore, measures for preventing
asbestos-related diseases such as preparation of asbestos map on the ship and installation of warning signs, hazard
communication with workers (ship-repairing workers, engine room workers and etc.), and follow-up for worker's health
management are needed.

Key words : Asbestos, Asbestos-containing materials (ACMs), Ship, Shipyard, Polarized Light Microscopy (PLM)
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Table 1. Number of ships by country and year of building

Country of Number of ships by year of building (n=17)

shipbuilding o 1980s 1990s 2000s
Korea 6 - 2 4
Japan 6 2 4 -
China 3 - 2 1
Russia 2 2 - -
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Table 2. Asbestos-containing materials (ACMs) detected from ships built in Korea
Year built Type of ship G/T Sample Location Type of ACM  Asbestos content (%) Shipowner
1992 Cargo 1,570 Generator exhaust pipe Fabric 90 Korea
1996 Tug boat 104 Engine exhaust pipe Fiber Trace Korea
Engine exhaust pipe Fabric 90
2003 Tanker 2,403 Fuel pipe Fabric 20 Korea
Steam pipe (deck) Fabric 15
2005 Container 9,522 Heater pipe Fabric 40 Korea
Incinerator exhaust pipe Fabric 40
Boiler steam pipe Fabric 70
2007 Tug boat 495 Engine exhaust pipe - No asbestos determined Korea
(Glass fiber)
2010 Bulk 33,000 Engine exhaust pipe - No asbestos determined -

(Glass fiber)

* G/T: Gross tonnage.
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Table 3. Asbestos-containing materials(ACMs) detected from ships built in Japan

. Type of . Type Asbestos content Ship
Year built . G/T Sample Location
ship of ACM (%) owner
1988 Cargo 1,963 Pipe joint Gasket 30 Korea
1989 Cargo 1,812 Engine exhaust pipe Fabric 50 Korea
Generator exhaust pipe Fabric 50
1992 Tanker 4,969 Engine exhaust pipe Fabric 25 Korea
Engine fuel pipe Fabric 20
Boiler tank pipe Fabric 12~15
Fuel heater pipe Fabric 20
Steam pipe Fabric 20
1996 Tug boat 288 Engine exhaust pipe Fabric 10 Korea
Engine exhaust pipe Fiber 5
1996 LPG 2,096 Engine exhaust pipe - No asbestos determined Japan
Steam pipe (Glass fiber)
1997 Tanker 5,342 Steam pipe Fabric 10 Korea
Boiler gauge Fabric 70
Steam pipe(deck) Fabric 10

* G/T: Gross tonnage.
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Table 4. Asbestos-containing materials (ACMs) detected from ships built in Russia and China

Asbestos content

Year built Type of ship G/T Sample Location Type of ACM %) Country of built Ship owner

1986 Fishing 872 Engine exhaust pipe Fabric 20 Russia Russia
Vessel Engine exhaust pipe Fiber 25
Generator exhaust pipe Fabric 20
Other pipes Fabric 20

1987 Fishing 700 Engine exhaust pipe Fabric 50 Russia Russia
Vessel Boiler pipe Fabric 50

1993 Fishing 150 Engine exhaust pipe Fabric 90 China Russia
Vessel Engine exhaust pipe Fabric 10

1995 Container 5,719 Engine exhaust pipe Fabric 10 China Korea
Exhaust joint Gasket 60
Generator exhaust pipe Fabric 10

2007 Tug Boat 1,993 Engine exhaust pipe Fabric 10 China Korea
Engine fuel line Fabric 10
Engine heater line Fabric 10
Boiler steam pipe Fabric 10

* G/T: Gross tonnage.
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