
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 03, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 417 

Replacement of Copper Slag used as Abrasive Blasting Media in Ship 

Building and Ship Repair Industry 
Ajosh P K1 Dr. Nihal Anwar Siddiqui2 

1M. Tech. Student 2Sr. Associate Professor & Head of Dept. 
1,2Department of Health, Safety and Environment (HSE) Engineering 

1,2University of Petroleum and Energy Studies, India

Abstract— Blasting process, one of the surface preparation 

method in ship building and ship repair industries is marked 

as the major significant sources in generation of waste; 

because it is mandatory process for the surface preparation 

before painting process in shipbuilding or for the removal of 

the old paint including primer coating from the surface of 

steel in ship repair. During the copper slag blasting operation 

environment in the vicinity of the working areas are polluted 

by fine dust of the abrasive material which is used, paint, 

metal chips and with toxic metals. Most of the Ship building 

and Ship repair industries had started replacing copper slag as 

abrasive media to environment friendly media. Therefore, 

replacement of conventional production methods i.e. blasting 

using copper slag grit with less contaminating, 

environmentally safe and alternative processes which do not 

or have less affect on human health and environment is 

essential. In this work, harmful effects of abrasive-blasting 

materials like copper slag grit, iron shots used for surface 

preparation are investigated by considering the impact 

effectiveness of the material on human being and 

environment. The results of is outcome bearing in mind the 

blasting efficiency, cost and pollution caused by the blasting 

media. The reason of alternating the present blasting material 

is to decrease amount of waste and pollution. 
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I. INTRODUCTION 

A. Surface Preparation 

For practically every coating process, such as phosphating, 

galvanizing, electroplating or painting, the initial cleaning 

and preparation of the surface to be coated is a step on which 

the subsequent success of the coating system depends. 

Surfaces must be prepared before protective coatings are 

applied, if good results are to be obtained. Modern paint 

coatings require both a clean rough surface if they are to 

achieve long-term steadiness, unless marine paint are 

specifically designed for application to poor surfaces. As per 

record up to 85% of all coating failures are caused either 

completely or in part due to inadequate or improper surface 

preparation. 

The activities of surface preparation prior to 

application of coatings may include: 

 Inspection of surface conditions 

 Pre-cleaning, or removal of visible surface deposits such 

as oil and grease by chemical washing 

 Inspection and documentation of the pre-cleaning 

process and cleaning defects, if any 

 Surface preparation by any appropriate method to 

remove detrimental surface contaminants 

B. Surface Preparation Methods 

Various methods for surface preparation include: 

 Solvent cleaning 

 Hand tool cleaning 

 Power tool cleaning 

 Flame cleaning 

 Acid pickling 

 Blast cleaning, using shot or grit 

 Water jetting, using water only 

 Wet abrasive blasting, using water with injected 

abrasives 

Each of these techniques are controlled by 

specifications, and standards are available to define the 

process. 

In Indian yards Abrasive blasting is used for surface 

preparation of ship hull due to its less time consuming, low 

cost and high production area without considering its harmful 

effects to human being and the environment 

II. ABRASIVE BLASTING 

Abrasive blasting is proficient method for removal of mill 

scale, rust and old coatings from the steel plates of ships using 

abrasives medias. The surface preparation grade suitable for 

a particular coating specification depends on the type of 

coating system selected by the owner. Abrasive blasting is a 

highly concentrated stream of small abrasive particles 

projected at a surface removing rust, mill scale, or other 

contaminants creating a rough surface good for adhesion. 

The surface roughness achieved after the blasting 

and the rate of rust and paint removal depend on the type of 

abrasive media used. Abrasive media like glass, crushed 

slags, metallic shots, grits, and ceramic grits are used for 

blasting. 

Previously Shipbuilding and ship repair industries 

used sand as abrasive media, but due to the occupational 

disease ‘silicosis’, which is caused by the  inhalation of silica 

in sand, use of sand as abrasive media for blasting is 

prohibited. Currently copper slag is used widely in 

Shipbuilding and ship repair industries, due to its low cost, 

more area coverage and its high efficiency. 

III. METHODOLOGY 

The methodology adopted for collecting the data’s and their 

study at site includes the following. 

 A study on the alternative abrasive blasting media used 

in other ship building and ship repair industries. 

 Site visit in the ship repair and ship building industry 

where blasting is carried out 

 A review of the health hazard and environment hazard 

data of copper slag blasting 
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 Discussions and brainstorming with coating Inspectors, 

Surveyors, Managers in charge of painting and HSE 

professionals on site to arrive at final conclusions. 

IV. HEALTH HAZARD OF COPPER SLAG BLASTING 

A. Hazards due to dust 

Copper slag and paint coatings on ship shell are crushed and 

powdered during blasting operations. These dust also contain 

metal and paint dust. The dust formed will contain particles 

that could result respiratory diseases, skin diseases and eye 

irritation. 

B. Noise Hazards 

Abrasive blasting operations will release high noise and 

expose operators to potentially hazardous noise levels. 

C. High-Pressure Hazards 

Since the Abrasive blasting process is performed with high 

pressure operators and other employees in the blasting area 

can be exposed to high-pressure hazards when come into 

contact with this high pressure. Injuries can be very serious 

which include loss of sight and body parts (e.g., fingers and 

hands). 

D. Static Electricity 

Static electricity is also generated by during the abrasive 

blasting operation. Static electricity can cause shock to 

employees and cause fires and explosions by igniting 

flammable/combustible atmospheres or materials nearby. 

The buildup of static electricity can be prevented through the 

proper use of bonding and grounding and using the blast 

hoses made of anti-static rubber linings or fitted with a 

ground wire. 

E. Vibration and Other Ergonomic Hazards 

Abrasive blasting operators are exposed to hand-arm 

vibration. Continuous blasting operation can damage the 

nerves and blood vessels in the fingers and result in a 

condition known as vibration syndrome. 

F. Other hazards 

During the copper slag blasting, copper slag will convert into 

fine dust when it hit on the metallic surface. These fine dusts 

will disperse into the atmosphere and get deposited on the 

nearby Machineries, Electrical panel board, electrical and 

electronic equipment’s, parked vehicles inside ships and in 

the building nearby. These fine accumulated dusts will 

damage these equipment’s / machineries/ buildings. 

V. ENVIRONMENTAL HAZARD OF COPPER BLASTING 

Abrasive blasting can have a major impact on the 

environment, costs and health and safety of staff including: 

A. Air Pollution 

Fine dust evolved during the blasting will pollute the 

atmosphere if ship shell is under blasting is the pollutants will 

blow and deposit on neighboring properties or around 

unprotected staff. If the copper slag dust contains lead paint 

from the ship surface this dust will transform into hazardous 

waste 

B. Noise 

During blasting heavy noise is also generated from the 

machines used to blast the objects. This is also a safety issue 

for workers and to the neighbours 

C. Water Pollution 

After the Copper slag blasting, dust, paint and steel dust will 

be settled in the dock floor and complete removal of this dust 

from the dock floor is not possible. This settled dust will flow 

into the sea during undocking of the vessel, thereby polluting 

the sea. 

D. Soil Pollution 

Waste copper slag after blasting is dumped openly in yard and 

sometimes used for land-filling thereby polluting the soil. 

VI. ALTERNATIVE METHODS FOR ABRASIVE BLASTING 

A. Wet Abrasive Blasting 

In this system a mixture of abrasive and water is propelled by 

compressed air and an alternative method where water is 

added to conventional abrasive blasting 

B. Hydroblasting 

In this Hydroblasting system water is ejected at high pressure 

by using an engine-driven high-pressure pump. In this system 

water is the abrasive media. Sometimes other type of abrasive 

media also be used. Pressures in this system will be more than 

50,000 psig (ultra-high pressure washing). In the robotically 

driven systems, water is reused, by automatically removing 

the paint chips or stripped materials from the water. 

C. Centrifugal Wheel Blasting 

This system uses blades which rotate at high-speed inside an 

enclosure equipped with a dust collector to propel abrasive 

against the surface to be cleaned. This also removes rust, 

paint, and mill scale evolved during the blasting operation. 

Abrasives used here are steel shot, steel grit, cut wire, and 

chilled iron grit. 

D. Vacuum Blasting 

This system clean the painted area by abrasive blasting and at 

the same time collects spent abrasive media and paint debris 

with a vacuum pump and collection system adjoining the 

blast nozzle. 

E. Sponge blasting 

In the sponge blasting abrasive blasting media is sponge and 

this can recycled. 

F. Dry Ice Pellets 

In this type of blasting abrasive media is dry ice i.e solid 

carbon dioxide. Dry ice remove the rust ,paint and get 

evaporated after the blasting due to the heat generated during 

the blasting operation  It leaves  paint chips/scales and rust 

which is removed by vaccum and collected for disposal. 

VII. ECONOMIC ANALYSIS OF VARIOUS TYPES OF BLASTING 

Due to low rate of copper slag, ship building and ship repair 

yards are using the copper slag as abrasive material to make 

profit without considering the health hazard and environment 

pollution created by the copper slag. Equipment cost is just 

an initial investment so this is not considered for economic 
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analysis. Below table will show the comparison of various 

abrasive blasting media 

Blasting 

Media 

Blasting 

Media cost 

Labour 

cost 

Cleaning 

cost 

No 

recycles 

Copper 

slag 

US$ 60 per 

tonne 
600 5000 2 

Sponge 

Jet 

US$ 300 

per tonne 
800 1000 6 

Water 
US $ 30 per 

litre 
600 NIL infinity 

Table 1: Economic analysis of various types of blasting 

VIII. CONCLUSION 

Conclusion has made that Hydro blasting with high pressure 

is pollution free blasting method. Loss is negligible in hydro 

blasting as it has reduced the loss due to the handling and 

disposal of abrasive, maintenance of machineries which is 

effected by dust and medical cost. Other work can perform 

adjacent to the Hydroblasting operation, without concern for 

fine dust or contamination. Inbuilt System is there for 

collection and treatment of used water. 

Now it is the role of all shipyard industry to suggest 

the ship owners to use environmental friendly alternatives for 

surface preparation. Ultra-high pressure water jetting is the 

most efficient alternative to abrasive blasting. 
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