WATER VS ABRASIVE
What is surface preparation?
Surface preparation is done to increase adhesion to coatings. Without good quality surface preparation,
meaning ultra-clean and a proper profile, all coating systems will fail. It can be done mechanically or
chemically, with different techniques, reaching different cleaning grades. Surface preparation processes are
used for clearing surfaces of coatings, imperfections, residue, organic matters, oxidation and other
contaminants like salts.
Comparison grades for surface preparation between different organizations
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What is water blasting and what is abrasive blasting?
Water blasting is being used since the early 1800s. Coal miners used water pressure to remove loose debris
and coal. Of course water jetting has evolved and nowadays we use Ultra-High-Pressure (UHP) water. UHP
is a technique used for surface preparation. It removes various coatings, contamination, chlorides (salts) and
corrosion. Water blasting or hydro blasting has to be done with chloride-free water to remove unwanted
materials and leave the surface ultra-clean.
UHP water blasting removes paint and various contaminants from the bottom up. This means it cuts through
paint and shears it of the surface when water bursts onto the underlying material. It doesn’t affect the original
profile but leaves it intact. It’s best used for removing heavy rust, various hard to remove paint systems and
salts.
Abrasive blasting is being used since the late 1800s. It’s propelling a stream of abrasive material against a
surface under high pressure, mostly used to roughen surfaces and remove surface contaminants. A
pressurized fluid, typically compressed air, is used to propel the blasting material, often called media or
abrasive.
Abrasive blasting removes paint and various contaminants from the top down. It can be
done with various media, some highly abrasive, others barely abrasive. Most abrasive are
metallic, sand, grit and garnet blasting. Moderately abrasive are glass beads and plastic
(PMB) with ground-up plastic stock or walnut shells and corncobs. A mild version is soda
blasting and there are also barely abrasive and non-abrasive alternatives such as (dry) ice
blasting. Abrasive is best used to create a surface profile needed for proper adhesion of
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coating systems. A problem is when abrasive leaves the surface contaminated. This means the less
contamination an abrasive leaves at the surface, the better.
Abrasive and hydro blasting can be done at different pressures, but to both applies that using a higher
pressure increases productivity.
Configurations for water blasting;
• Low-pressure water cleaning, <5.000 psi, 340 bar
Economical
• High-pressure water cleaning, 5 – 10.000 psi, 340-680 bar
Used with and without abrasive, fairly economical.
• High-Pressure water jetting, >10.000 psi, 700 bar – 30.000 psi, 2.000 bar
At this point water becomes supersonic, coatings come off, productivity increases.
• Ultra-High Pressure (UHP) water jetting, > 30.000 psi, 2.000 bar
Productivity is up. Almost every type of coating is sheared off to bare metal.
Configurations for abrasive blasting;
• Dry abrasive blasting
Pressurized air is used to transport abrasive to the nozzle.
• Wet abrasive blasting
Water is added to the stream of air at the nozzle, or sooner.
Amount of water used may vary.
Adding abrasive to a stream of water is also considered wet abrasive blasting.
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Concerns about water and abrasive.
Water blasting has a concern surrounding the look of the surface, it doesn’t make the surface shine like
traditional methods often do. The shiny “White Metal” finish, as you see after abrasive blasting, is because
abrasives also remove a portion of the original profile and surface. UHP water blasting doesn’t remove the
original profile, which is why it’s a “near white metal” finish. The surface is dull grey or brown rather than
white metal because all imperfections are now visible.
Water blasting needs to be done using clean water without any contaminants. The thing with this “near white
metal” finish is that it has absolutely no salts or chlorides meaning the surface is perfectly clean. As we all
know, water blasting does not create any profile but it doesn’t damage the surface either. This means we
go back to the original profile that was created when the surface got painted before. If everything has been
done properly before, it means we go back to the SSPC/ NACE WJ1 standard or ISO & SIS SA3 standard.
A second concern about water blasting is so-called “flash rust”, giving the surface a light to dark brown
colour. Of course that’s true, I’ll never argue it’s not, and if there are still salts left behind you will get rust.
However, if you’ve done a proper job there will be no contamination and the surface won’t rust for thousands
of hours. The light brown coloured “flash rust” is what we call “good rust”. This type of “rust” is accepted for
coatings by all good paint manufacturers worldwide. “Bad rust”, to be identified by a blackish, spotty liquid,
will
not
be
accepted.
Keep in mind contaminants can be deposited on the metal after blasting by rain (acid rain), airborne
contaminants etc.
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Abrasive blasting has the concern of dust. It can cause lots of (sometimes toxic) dust entering the
environment, but also leaves dust behind on the surface. Most abrasives fracture on impact and leave dust
which reflects light, some form a shiny ‘plateau of metal’. This might look nice ‘White Metal”, but causes a
contaminated surface. This means high quality, contamination-free and low dust (non-fracturing) abrasive is
a must-have and will increase productivity and quality. Choosing a wet or mist abrasive blasting alternative
will reduce dust to almost zero. Also, a washdown after dry blasting is recommended to remove any dust left
behind on the surface, but you have to take in mind this may cause “bad rust” to form when the surface is still
contaminated by invisible salts or chlorides.

Another concern is that abrasive blasting removes some of the steel and makes it thinner which can harm the
strength of constructions. This is true, but remember rust isn’t good for the strength of steel constructions
either. When in doubt about the steel thickness and strength of constructions it’s important to always do NonDestructive Testing to make sure the situation will not get dangerous.
A concern not many people think about is that media, rust, salts and chlorides can get embedded. This can
happen when you use low quality abrasive which fractures on impact causing the media to get partly
embedded in the steel, closing the pit it just made and leaving contamination. The second situation where
this can happen is while blasting a rusted or contaminated surface. If the original profile is ‘bent’ before rust
or contamination is properly removed it’ll embed this contamination. Most dangerous is the second
situation because when you test the surface for cleanliness and profile it seems to be fine, but coating systems
will fail faster because the embedded contamination will cause your surface to corrode faster.
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Pros and cons of water and abrasive
Water blasting has several pros compared to abrasive blasting. Most common argument to choose water
blasting is because of the lower costs of operation. Water blasting equipment, in general, is more expensive
as abrasive blasting equipment, but all other operational costs are a lot less. Maintenance, labour, media,
waste, utility and health & safety costs are only a fraction of the costs compared to abrasive blasting. It can be
80%
less!
Knowing surface preparation is about 50% of the costs for a coating job this is a significant benefit.
The environment is getting more important every day, as is should be of course. Water blasting is more
environmental friendly in several ways, it doesn’t create any dust or air pollution during operation. Also,
closed blasting is a lot easier using water, making sure you collect all contaminated water at once. Another
benefit from not having any dust, trades can work side by side. This reduces downtime and leads to faster
turnaround times.
Using water gives you a more healthy work environment as well. Because there is no dust, inhalation of air
contaminants and the risk for respiratory problems is reduced to a minimum.
Surface cleanliness will not get any better as when using water.
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Cons of water blasting are scarce but most important about water blasting is that it is not able to create a
surface profile. When this is necessary you will have to use abrasive of some sort to create a profile.
The higher purchase cost of water blasting equipment can also be a con for some, and in rare cases in some
very dry countries water can be more costly as abrasive.
The biggest pro of abrasive blasting is, of course, that it can create a profile that guarantees the physical
bond between a coating and surface, which increases the life and performance of a coating system.
What is also interesting is that you can choose from dozens of different types of media, all with their specific
characteristics and benefits.
Another benefit from abrasive blasting is that this way of preparing a surface is known and accepted by all
paint manufacturers around the world and does not require ´special´ paint like some grades of water
blasting do.
Less but not least, purchase prizes of abrasive blasting equipment are less expensive.
Most cons in abrasive blasting have to do with the environment and health of workers. Abrasive blasting
removes a small portion of the blasted material creating dust and air pollution, the biggest concerns from
abrasive blasting. Both can have a huge impact on the environment and workers. Inhaling dust, silica or
metals will eventually cause respiratory diseases and these substances pollute the environment. Of course,
there are ways to minimize this by, for example, using wet abrasive blasting and proper PPE´s but these cost
extra which increases the operational costs.
Operational costs are high due to the environmental and health & safety measures, but you also have to take
more expensive maintenance, labour, material, utility and waste/ cleanup costs into account.
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Conclusion
Both water- and abrasive blasting have up- and downsides. Which way is most efficient for your surface
preparation project depends on many parameters. Many studies show that water blasting is more technically
capable to clean surfaces, and does this without damaging the substrates original profile. It’s a cost-effective
and environmentally friendly method compared to conventional abrasive blasting methods. That’s why
during maintenance, and recoating a surface that has a proper profile, water will be your best choice.
Water alone does not create any profile and when this is required you will have to use abrasive media of some
sort, preferably high quality abrasive without contaminants of course, to (re)create a surface that will
properly adhere to a coating.

Not always you have to choose between water- or abrasive blasting, you can also use it both. I know a lot of
cases where contractors first used water blasting to remove all surface contamination and afterwards used
abrasive blasting to ‘refresh’ the surface profile. When using high quality abrasive without
any contaminants this combination will give you the perfect base for a new coating!
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