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 igh Pressure 
  We know why we 
 apply coatings. They 
variously protect and enhance. 
Wood endures for generations 
with the help of coatings. Planes 
become even more aerodynamic 
and fuel efficient because of 
coatings. Glass becomes a bet-
ter insulator thanks to coatings. 
And many structures—homes, 
office buildings, schools—are 
simply more aesthetic because 
of the flourish provided by 
architectural coatings. 
 We also know why we 
remove coatings. Taking off (or 
stripping) coatings to make the 
way for new ones stands as an 
integral part of the industry. 
Coatings, like all other materi-
als, wear and soil or they just 
become obsolete. If there is a 
better way to protect a house 
from the elements or ensure a 
jet goes farther on less fuel, we 
want to apply it. But the old 
coating(s) must come off first. 
 The question that still 
looms, however, is the one 
about the best way to remove 
coatings. Since there is no one 
coating, there is no single 
answer. But more than that, 
as methods keep multiply-
ing—and in most instances 
improving—coatings removal 
and surface preparation (for 
new coatings) has industries 
looking in all directions.
 High pressure water pro-
cesses make a significant 
contribution to the removal 
of coatings and surface prepa-
ration. And as varied as the 
approaches are, there is one 
commonality to the use of high 
pressure water processes in 
the removal of coatings. “It’s 
a very specialized niche,” 
says Jim Hutzler, president 
of Yankee Fiber Control, Inc. 
in East Providence, RI. 

 Hutzler has been removing coatings as part of a specialty contract-
ing enterprise for over 26 years. His own company has seen changes. 
 “We had been using 10,000 psi,” says Hutzler. Four years ago, with 
changes in the technology, his company went to 40,000 psi. Exciting 
times—and challenging, he says.
 “It’s very challenging in that it requires a lot of skill to operate this 
equipment,” explains Hutzler. Operators simply must be trained well, 
he explains. That includes operators of remotely controlled devices.
 A frequent attendee at waterjetting trade shows, Hutzler says he is 
very impressed with the level of expertise among the engineers and 
designers. Many of them have worked at NASA. Given all that he has 
observed, Hutzler believes coatings removal with high pressure water-
jet tools will continue to become more efficient. 
 Having a skilled operator is just one part of the complexity equation, 
says Hutzler. Another factor is the discharge of water. The coating 
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president of sales and market-
ing at Progressive Surface in 
Grand Rapids, MI. 
 “Most of our systems are 
used to remove thermal sprayed 
coatings on gas turbine engine 
components,” says Whalen. 
“These types of coatings require 
55,000 psi pressure for removal. 
We have also built several 
machines in support of the 
space shuttle solid rocket 
refurbishment process; they 
use up to 36,000 psi to remove 
paint and insulation.”
  The possibilities—and the 
systems built by Whalen’s 
firm—only begin there. “In 
addition, we have built a few 
special machines to remove 
scale from ballistic armor and 
coatings from copier rollers—
again as a part of the refurbish-
ment/recycle market to reuse 
the aluminum rollers,” says 
Whalen. “Lately, glass coating 
equipment users have utilized 
waterjet cleaning to remove 
overspray from their coating 
equipment components.”
 [It’s worth pausing to note 
how the use of UHP to remove 
coatings adds value to prod-
ucts, which gain a longer period 
of service once refurbished. 
And the outcome should be 
counted as a big positive in the 
quest to conserve raw materi-
als and create a more sustain-
able industrial system.]
 The many good outcomes 
achieved by using UHP to 
remove coatings do demand 
investment in the technolo-
gies that make them possible. 
There are repair and overhaul 
costs associated with high 
pressure components that 
must be acknowledged, ex-
plains Whalen. They include 
intensifier seals, swivel seals, 
and plumbing—especially 
on indoor systems.

being removed will determine how the water must be handled, but in 
most circumstances it will require special and time-consuming atten-
tion. There is almost no chance it will be able to go to a public drain.
 And even before the water goes to a facility for proper handling, it 
may have to be filtered or centrifuged to separate solids from liquids. 
Trucking water, if necessary, adds considerable cost.
 Of course, the benefits of using ultra-high pressure (UHP) tools to 
remove coatings brighten the overall picture. “Most of what we do, we’re 
limited by the pump at 40,000 psi,” says Hutzler. “What we’ve been 
very successful at is removing asbestos and lead coatings off chimneys.”
 Industrial smokestacks or chimneys must be given routine attention 
to keep them functioning properly. Unattended, chimneys accumulate 

contaminants or uncoated patches that make them a fire hazard. UHP has 
been a genuine boon to removal of coatings from structures such as chim-
neys and tanks, both of which Hutzler’s firm encounters on a regular basis.
 Because portable hoses must have more flex than the stainless steel 
tubing that can be deployed inside facilities, the UHP range outdoors 
has not yet bumped up to the ranges seen in some indoor settings where 
pressures as high as 100,000 psi may be tapped. It’s just a reality that the 
movement allowed by portable hoses comes at the expense of greater 
longevity of the hoses.
 But when a company puts together highly-trained operators, the best 
pumps and portable hoses available, and incorporates waste and waste-
water disposal into its business plan, UHP methods prove to be a very 
good method for coatings removal indeed, says Hutzler. Overall, they are 
economical, versatile, and safe. And their power makes them efficient.
 UHP systems are being tapped by industry for coatings removal in 
just about every setting imaginable. “Our company has built over 60 
ultra-high pressure waterjet cleaning systems,” says Jim Whalen, vice 
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 But by looking at cost-
effectiveness, or return on 
investment, the cost becomes 
understandable. “Most of our 
systems are provided with 
closed-loop water recycling,” 
says Whalen. That adds cost, 
but it also adds benefit. “Our 
systems are zero discharge, so 
the costs to filter particulate 
from the water before it is 
reused by the pump is not a 
big obstacle.”
 Coatings removal has been 
and still is accomplished by 
many means. Traditional 
wire brushes and sanding 
have been made more efficient 
by automation. Using solvents 
to remove coatings is a reli-
able method, certainly when 
removing oil and grease. But 
because the solvent approach 
adds more chemicals to the 
waste stream—and encounters 

furious amounts of regulation—any approach that does not use a 
solvent gets immediate attention.
 Ultrasonic cleaning (cavitation) also plays an important role in 
coating removal. It is particularly useful when dealing with small 
parts or oddly shaped items, such as electrical components.
 Even lasers are used to remove coatings in certain settings, and 
they have been since at least 1995. Because neither water nor solvents 
are used in the ablation process, the only waste generated comes from 
the coating being removed.
 Once coatings are removed, the goal is generally to apply new coatings. 
Consequently, coatings removal is part of surface preparation. And there 
are distinct procedures for ascertaining that a surface is ready for a coating. 
 Checks for dust, grease, and oil must take place in most industries. 
There are specific procedures for physical inspection—sampling cer-
tain areas. In addition, checks often include coating a small portion 
of a prepared surface to make sure the results obtained indicate proper 
surface preparation.
 In 2003, the Spray Technique Analysis and Research for Defense 
(STAR4D) and the Camp Dodge National Guard base in Johnston, IA, 
conducted a study that compared UHP and soda blasting (soda abra-
sive blasting). STAR4D operates as part of the Iowa Waste Reduction 
Center, University of Northern Iowa in Cedar Falls, IA (www.iwrc.org). 
 The IWRC study concluded that a Model 4075E Closed Loop Advanced 
Water Jet System (CLAWS) that produced 40,000 psi with a flow rate of 
three gpm successfully removed paint coating from a military vehicle 
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 In its words on page six, 
NEWMOA “welcomes users of 
this manual to cite and repro-
duce sections of it for use in 
providing assistance to compa-
nies” with the stipulation that 
credit be given to the authors. 
The authors are NEWMOA 
and the U.S. Environmental 
Protection Agency (EPA).
 Drawing on information 
from the NEWMOA document, 
we consider a few of the most 
familiar abrasives. Low-pressure 
processes are not part of all of 
them. The soda blasting process 
must be followed by washing, 
even if the soda is used dry. 
 Wheat starch and water 
do not mix. Water interferes 
with the integrity of the wheat 
starch blast media. Because 
wheat starch is so susceptible 
to moisture, humidity control 
(dryers) may also be necessary. 
 Organic media are favorites 
of the EPA because they are 
biodegradable. They are not 
always practical. Among the 
newest abrasives being consid-
ered are sugar pellets.
 Because soda blasting can 
be done wet or dry, it is a defi-
nite match for low pressure 
water applications. But increas-
ingly, soda is being added as 
an abrasive in UHP methods. 
Soda claims the mantle of being 
environmentally friendly. Yet 
separating it from slurry—a by-
product of the wet soda blast-
ing—adds time to the procedure.
 Even friendlier to the envi-
ronment is carbon dioxide, 
which can be blasted in the 
form of pellets or “snow.” The 
form of dry ice depends on how 
quickly the compound has solid-
ified on cooling and whether it 
is in a pellet or flakey form. 
 On impact, carbon dioxide 
begins to sublimate. It changes 
form from solid to gas.

(M-977 tactical truck) without the accumulation of waste media that 
soda blasting yielded. Seventy trucks were stripped in each trial. 
 The waste from stripping with CLAWS amounted to the residual paint, 
oil, and dirt. It was negligible when compared to the 5000 pounds of soda 
waste from the parallel trial. Waste from both trials had to be hauled to 
off-site disposal facilities, but less waste meant lower transport costs.
 Here’s the bottom line: Abrasives are very effective when used in con-
junction with water at any pressure. But they add to the cost of the method 
because they add to the waste stream. That changes when abrasives can 
be used in such small amounts that their benefit greatly exceeds their cost. 
 No surprise, then, that as technologies have matured, abrasives have 
been coupled with UHP waterjet technology. 

Low Pressure 
 Abrasives of some kind support most low pressure methods of coat-
ings removal. They also augment many UHP processes. 
 Yet abrasives contribute to waste. In the future, the effort to do with-
out abrasives or to use less of them, for example, by coupling with 
waterjets, will likely diminish the contribution low pressure methods 
make to coating removal.
 There will probably always be a role for low pressure methods in the 
lowest pressure ranges, as pressure washing will be valuable still in cleanup 
and in simple removal of dirt. And low pressure water methods may 
be valuable in the application of coatings that resist corrosion or add 
thermal protection, coatings that are applied prior to the final coating.
 A fairly comprehensive and easy to access roundup on the ways that 
abrasives contribute to coatings removal was produced by the North-
east Waste Management Officials’ Association (NEWMOA). (The docu-
ment is available via the following link: www.istc.illinois.edu/info/
library_docs/manuals/coatings/backgr.htm.)
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 Using dry ice—carbon diox-
ide pellets or flakes, to remove 
coatings is effective, but it can 
be very expensive. Since dry ice 
is technically not an abrasive, 
it does not do so well at dislodg-
ing long-adhering coatings. It is 
much more suitable to remov-
ing dust, dirt, or as we wrote 
about in February, organic coat-
ings in food processing lines.
 There is a definite place for 
carbon dioxide, but in surface 
preparation for new coatings 
better methods exist. Ranked 
among the top tier is UHP 
waterjetting.
 For the most part, water in 
the low pressure range (2500 
psi or below) contributes little 
to coatings removal. Above 
3000 psi, water under pres-
sure becomes suitable for 
some coatings removal efforts 
if it contains an abrasive, such 
as sodium bicarbonate. Most 
coatings removal is done with 
pressures in the UHP range.
 Even so, pressure washing 
and processes in the low pres-
sure range contribute to the 
coatings removal industry; 
both as a way to clean surfaces 
prior to coatings removal and 
as a method for cleaning off 
particulates after removal. 
 In a slightly different con-
text, low pressure water 
methods also boost the lon-
gevity of coatings. Power 
washing contractors that keep 
surfaces of buildings, homes, 
decks, and windows clean 
add to the lifespan of those 
structures and components.
 Aqueous cleaning is no 
doubt the oldest method of 
cleaning. Similarly, aqueous 
solutions—at least 95 percent 
water—also have an early 
link with coatings removal. 
 To stay clear of the harsh-
est methods of coatings 

removal, manufacturers and others looked to aqueous solutions. 
By adding detergents and acidic or alkaline chemicals—and heat—
to water, it was possible to bypass effective cold solvents that pose 
great health and safety risks such as ketones and trichloroethane. 
 In many ways, low pressure water applications for coatings removal 
constitute a transition to waterjetting. To remove debris-type coatings, 
power washing contractors added detergents and heat to water. In doing 
so, they moved the industry a step closer to the removal of applied 
coatings by using methods that tread more softly on the environment.
  Just as automated and low pressure equipment supplanted manual 
aqueous washing systems, waterjetting has taken over the biggest 
water-related role in the coatings removal sector. The UHP waterjetting 
approach also draws on the experience of the developers of the first 
aqueous parts washers. The developers produced systems that tapped 
centrifugal force to dislodge debris. Now, centrifugal force helps to 
separate debris and abrasives from the wastewater stream. 
 So successful has the move away from organic solvents been, the EPA now 
has its attention focused on a seemingly harmless gas—carbon dioxide. In 
the largest sense, that’s good news. It means many solvents that cause severe 
problems to the health of communities have been relegated to rare use.
Equipment
 Coatings applied to improperly prepared surfaces are likely to fail. 
Peeling paint is one of the best illustrations of a failed coating. It can 
require an expensive redo, but it usually does not reduce the structural 
safety of a structure.
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stripping solvent has been dis-
placed thanks to the power 
that has been unleashed by the 
development of high pressure, 
UHP, and waterjetting tools.
 Water-conserving methods 
are now built in to most UHP 
tools. The closed-loop systems 
collect water in a sump and 
pump it to a reclamation com-
ponent. That component sepa-
rates the water from oil and 
particulates. It can also dis-
infect the water. The closed 
system allows the reclaimed 
water to re-circulate and be 
used again in the jetting tool.
 Consolidated wastes are 
disposed of according to 
whether they are hazardous or 
not. The direction is dictated 
by what analysis shows them 
to contain and what the EPA 
standard is. Currently lead-
containing waste must be col-
lected separately and taken to a 
waste site designed just for it. 
But it is still taken to a fill site.
 One might conclude that 
the biosphere has no better 
partner than the waterjet. 
Not only do UHP water tech-
nologies remove coatings in a 
way that minimizes or elimi-
nates introduction of particu-
lates to the air and water, but 
they do so while using less 
water overall than most older 
methods. At the same time, 
UHP methods do such a good 
job of removing coatings that 
they enhance the longevity 
of equipment.
 Any residue that remains 
on a surface can interfere 
with new coatings, shortening 
their years of service. UHP 
approaches produce such a 
clean outcome that such out-
comes are becoming just a 
bad memory.
 Nozzles, controls (increas-
ingly out of human hands), 

 But when coatings on turbines or other crucial aerospace components 
fail, the matter is serious. Any deformation in a substrate can affect the 
adherence of a coating. The smallest amount of oil, dust, or prior coating 
is enough to establish a pucker or bump that will jeopardize the perfor-
mance of the new coating. 
 So coatings must be removed thoroughly. And in the process, equip-
ment used to remove them must not damage the substrate. 
 UHP and waterjetting equipment used to remove coatings must be 
precisely controlled. Robotic and computer numeric controlled (CNC) 
operation allows for an exacting process of removing coatings. Pair a 
waterjet and an abrasive, which is now being done routinely, and the 
system becomes even more capable in a setting with difficult (strongly 
adhering) coatings such as ceramic thermal.

 What abrasive waterjetting tools have done is to retain and capture 
the capabilities of the abrasive, but to use far less abrasive. Instead 
of blasting steel grit, alumina, garnet, or glass beads at a surface, the 
abrasive can be added to the water in small amounts and small dimen-
sions. Garnet is a favorite, but we expect garnet to be joined by many 
biodegradable abrasives. (The medical waterjetting community is 
experimenting with salt.)
 The design of waterjetting equipment, as Hutzler notes in the first 
section, is already amazing and becoming more so. Intensifier pumps, 
which marry electric motors and hydraulics to give a bigger boost to 
pressure, continue to be refined. So do positive displacement pumps 
that make a direct tie to pistons with the power from the engine. By 
tweaking the type of motor (electric, diesel), changing the morphology 
of the hydraulic system, or making smaller changes, manufacturers of 
equipment are making UHP systems increasingly powerful, precise, 
and useful. It is difficult to imagine how much acid or other nasty paint 
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seals, and tubes are all 
improving along with the 
pressure-generating systems 
or pumps. The coatings that 
UHP can remove include 
adhesives, rubber, and 
resin composites. 
 Because UHP waterjet-
ting tools can be tied to a 
waste disposal system that 
collects water and separates 
solids, they cut the cost of 
waste disposal by an enor-
mous amount. Hutzler’s 
firm estimates they slash 
disposal costs by as much 
as 98 percent.
 So that abrasives can be 
tapped to their fullest with-
out becoming a nuisance 
when collected, some com-
panies are making removal 
systems that consolidate abra-
sives for easy transport. Thus, 
although coatings removal 
methods have come and 
gone, UHP methods seem 
likely to stay and improve.
 The search for better 
coatings and more exacting 
coatings removal methods 
transcends scale. Writing in 
the March 4, 2011 issue of 
Science (“Local Peeling of 
Graphene”), Daniel Gunlycke 
and Paul E. Sheehan, recounted 
the efforts to get control 
over layers of graphene. 
Materials scientists would 
like to be able to peel gra-
phene layer by layer. And 
they would like to do so at 
a spatial position of their 
choice. But a graphene sheet 
is only one or two atomic 
layers thick. 
 Graphene exemplifies a 
universal coating layer phe-
nomenon. Although they 
are working with ultra-thin 
(atomic) layers, scientists 
trying to remove only one 
graphene layer in just one 

place are making a go of it using two familiar tools in the coatings removal 
field: water and hydrogen chloride. After putting zinc metal on the spot 
of graphene they want to remove, they apply a mild aqueous solution of 
hydrogen chloride.
 Coatings improve life. Just as being able to combine different thick-
nesses of graphene is essential to the semiconductor sphere, so, too, is 
being able to tightly control removal of coating layers in aerospace, auto-
motive, and other huge industries. The narrower the tolerances, the more 
important precision in coating removal becomes. So a step forward for 
UHP waterjetting is a corresponding step forward for many other indus-
try sectors. And it is also a leap ahead for a greener way of operating.
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 Preventing the creation of 
waste is almost always easier 
than cleaning up later. A tool 
that uses less water, fewer 
augmenters to water, such as 
abrasives, and does a potent 
amount of work in a short 
period of time—with less 
energy—truly fuels a posi-
tive loop in the environment. 
 No one was thinking of 
mucking up the environment 
when lead was made part of 
paint—or gasoline or many 
other products. They were 
thinking of making products 
better. The days of stripping 
away coatings with chemicals 
will not return. Results were 
great—smooth, scratch free—
but the corresponding costs 
to the environment and the 
health of individuals were 
(and are) greater. 
 By exploiting a force such 
as pressure—as in a water-
fall—and a harmless solvent 
such as water, manufacturers 
of waterjetting tools for coat-
ings removal are also taking 
an approach that is as old as 
the Earth and applying it in a 
novel way. Think of the lay-
ers of rock that have been 
etched by water over time. 
 Take a reservoir of poten-
tial energy such as water. 
Convert it to kinetic energy 
in the most efficient way 
possible, for example by 
using pumps. Allow it 
to get to work. The sym-
metry heartens the most 
cynical minds. 
 Precision meets low envi-
ronmental impact in UHP 
methods, making the meth-
ods an ideal match for coat-
ings removal. One cannot say 
that the match was made in 
heaven, but it does seem that 
the match was made with the 
good of the planet in mind.
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