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Even the most expensive, cutting-
edge yachts have a hard time fi nd-

ing a purpose once they’ve outlived 
their primary one. USA65 was one of 
Seattle-based One World Challenge’s 
two boats built for the 2003 America ’s 
Cup. After the race, which New 
Zealand won, she was sold to Spanish 
team Desafío Español. She was then 
trialed for two years and abandoned at 
the Valencia Yacht Club, apparently 
forgotten until 2014, when the mussel-
encrusted keel dropped off her hull, 
setting off a chain reaction that broke 
her mast and rolled her over at the 
dock. 

Another U.S. yacht, Team Oracle’s 
AC-72 trimaran, dramatically won the 
34th America ’s Cup in 2013, and now 
sits idle in a warehouse in Oakland, 
Cali fornia. Her older teammate, the 
USA71 IACC-class monohull, was 
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Demands for greater accountability for waste are driving innovations at 
the beginning and the end of manufacturing. These ideas may someday 

provide economical solutions to disposing of the growing number 
of aging � berglass boats. But there’s some work to do.

by Melissa Wood

The cost of recycling most composite 
boats is more than their raw materials are 
worth. But thanks to recent advances in 
resin chemistry and recycling technology, 
by recycling high-value carbon fi ber—
such as the production scraps shown 
here—new markets for products made 
of recycled materials could someday 
open a waste stream for FRP boats.

The Unresolved Afterlife
of 

Composite-Built Boats

MATERIALS



OctOber/NOvember 2016  45

by property owners who were tired of 
having derelict boats anchored in their 
views. (For more on efforts to clean up 
abandoned or unwanted boats, see 
“Boat Breaker,” Professional Boat
Builder No. 160.)

Rich O’Meara is the owner and pres-
ident of Core Composites, in Bristol, 
Rhode Island, a division of ROM 
Devel  op ment Corporation. With com-
posites expert Richard Downs-Honey, 
he co-presented the seminar “What 
Do You Mean: Green?” at the Interna-
tional BoatBuilders’ Exhibition & Con-
fer ence (IBEX) in 2013. He thinks the 
solution is pretty simple. Legis la tion 
should prohibit full-size hulls from 
going into landfills. 

O’Meara: “As soon as you do that, 
everything starts to work. Everything 
else will follow, because you’ve 
forced them to reduce the waste size, 
which means you’ve pulled all the 
metal off, which is already recyclable; 
you leave a boat hull out there, the 
metal’s gone in two weeks. You’ll 
never know what happened, but 
there’s a whole black market. It’s got 
scrap value. And then you’ve got 
everything else that’s inside a boat, 
like the wood. Some of it’s teak, 
which is around $7 a board foot. You 
leave a pile of teak lying around, it’s 
going to be recycled into another 
boat, guaranteed. All you’ve got to do 
to make it happen is reduce the size 
of the waste. 

“I mean, if we end up pulling the boat 
apart, we’re going to segregate the stuff. 
That’s the beginning. That’s the first 
thing you legislate. Through grants 
you help that recycling center buy the 
correct piece of equipment to decom-
pose or reduce the waste. Then the 
government knows where all these 
hazardous things are getting taken 
apart. They know what’s going on in 
there because they can send OSHA 
[Occupational Safety and Health Admin-
istration] to look at it. They can send 
the EPA [Environ men tal Protec tion 
Agency] in to look at it.

“And then the fiberglass is real 
easy,” O’Meara continued. “You put it 
through a chipper. It costs nothing. 
For a hundred grand you could have 
a chipper that could chip every boat 
in Rhode Island. And you’ve reduced 

by separating steel and aluminum. 
But the race took place right around 
the time the steel market went bad. 
Lines at scrap yards that once took 45 
minutes were suddenly empty. At a 
certain point, they realized that the 
cost in man-hours to collect and sepa-
rate the scrap was more than it was 
worth. “It was like throwing it away. 
If we can’t recycle pure steel rebar, 
what chance do we have?” he said. 
“Good luck, carbon. Your average 
Bayliner? That’s decades away.”

However, despite the challenges, 
Sitzenstock believes that efforts like 
recycling USA71 are not in vain. 
They serve as viable proof of concept 
for future projects. As he pointed out, 
“We did it, and there were articles 
about it. This actually happened. You 
can do it too, if you want.”

Grind It Up
For FRP boats there is no afterlife, 

and it’s a problem. In 2010, for exam-
ple, when Florida’s Fish and Wildlife 
Conservation Commission began a 
statewide database to keep track of 
derelict vessels left in public waters, it 
estimated a cost of just under $3.2 
million to remove the abandoned ves-
sels. Owners there who abandon their 
boats can be charged with a third-
degree felony, and face five years in 
prison and a $5,000 fine, plus the cost 
of repaying the state for the boat’s 
disposal. Even more troubling for the 
boatbuilding industry is legislation 
proposed earlier this year that would 
make it illegal to anchor overnight in 
parts of the ICW. It was spurred in part 

launched in 2002, and never raced in 
actual Cup competition but was used 
for trials and training. After outliving 
her purpose, she was displayed in the 
lagoon in front of Oracle’s head-
quarters in Redwood City, California, 
for six years as a kind of corporate 
symbol. 

Then USA71 made the news in 
October 2013, when her hull was 
donated to the science of composite 
recycling. The 7,000 lbs (31,175 kg) of 
carbon fiber from the boat’s 84' x 12' 
(25.2m x 3.8m) hull were chopped 
into 4' (122cm) sections. Those pieces 
and its 105' (32m) mast were sent to 
MIT-RCF (now called Carbon Con-
versions) in South Carolina to be 
recycled. Other parts were sent to the 
University of Nottingham, in Eng land, 
as part of a Boeing-funded research 
program that looks at second-life 
uses for carbon fiber, which is the 
primary material in its 787 Dreamliner 
jet airplanes. 

Oracle bought back the recycled 
carbon fiber and sent it to New 
Zealand to be used in molds to build 
AC-45s. The cost to recycle the mate-
rial was a few dollars per pound. The 
full recycling effort cost between 
$15,000 and $18,000, according to 
Chris Sitzenstock, the logistics man-
ager for Oracle USA. “It wasn’t crazy 
numbers, and then we bought the 
material back at a few dollars a 
pound, so buying the material back 
was more cost-effective than buying 
virgin carbon fiber.”

He pointed out that the recycling 
really worked only because Oracle 
paid for it. “You really have to be big 
and wealthy. There’s almost no [other] 
way.” That’s because the amount of 
waste to be recycled is massive, and 
there’s little market for recycled car-
bon fiber. For the market that exists, 
other low-hanging fruit, like produc-
tion waste from Boeing that’s never 
been cured, is easier to recycle than a 
used America’s Cup hull. 

If you take a broader look, the 
challenge of building a market for 
recycled products is not confined to 
composites. Sitzenstock: “I was the guy 
who cleaned up Pier 80 after the San 
Francisco America ’s Cup. We had the 
time and we wanted to do it right,” 
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After Team Oracle’s USA-71 hull was 
chopped up (above), its carbon fiber was 
recycled into tooling for next-generation 
AC-45s.



46  PrOfessiONal bOatbuilder

POLY-BOND®
POLY-FAIR®

CRYSTIC® BP 621

CORE-BOND®

Making a positive difference

CRYSTIC® BP 621

CORE-BOND®

Email us info@scottbader-na.com
Call us 1 330 920 4410
Vist us  www.scottbader.com/na

Multi-purpose composite marine craft by CTruk 
Boats Ltd. Used for offshore wind farm support 
and built using Crystic Crestomer® 1152PA (DNV 
approved) urethane acrylate structural adhesive.

Specifically designed for the assembly 
and bonding of FRP laminates and parts

Polyester-based core adhesive for 
foams and balsa, MEKP catalyzation

General purpose pumpable 
polyester-based adhesive

Fairing and tooling compounds

High performance structural adhesive, 
designed specifically for demanding 
applications

CRESTOMER® 
1152PA

there, and we do know how to take 
them apart now.” 

Burn It
When they come together as a 

composite material, fiberglass and 
resin are virtually indestructible. Chop 
it up though, and the pieces have 
little use. O’Meara experimented by 
dumping a mix of old FRP into con-
crete to make parking lot buffers, but 
“even at a low, low level, it just weak-
ened it, and that’s because the fi ber-
glass wasn’t really able to reinforce 
the concrete. The resin was inhibiting 
a good bond to the concrete.”

So, to reuse the components that 
make up an FRP hull, you have to 
chemically separate the resin and the 
fi ber. But fi berglass is made of sand. 
The price of fiberglass has actually 
gone down during O’Meara’s 40-year 
composites career because of improved 
technology. Resin is worth more, but 
the recycling process turns good resin 
into a lower-grade product. O’Meara 
said of the numbers: “The fiber’s 
worth 50 cents a pound new. I can’t 
recycle it for less than $2. The resin 
I’m pulling out of it, which is 40 or 
50% of the weight, is worth $1.10 new, 
and [lower-grade] phenol or resin 
resorcinol, which is used to make ply-
wood, sells for about 80 cents.” 

But what if you couldn’t put those 
composite pieces in a landfill and 
wait? What’s left if you can’t store the 
waste or recycle it? 

When Dennis Nixon became direc-
tor of the University of Rhode Island’s 
Sea Grant program three years ago, he 
made a pledge to work more closely 
with waterfront businesses, which 
include marina owners who often 
have to fi gure out what to do with old 
boats abandoned on their property. 

He agrees with O’Meara that the 
first step in the process is finding 
some feasible way for boat hulls to be 
ground down, and could also envi-
sion a boat-grinding business operat-
ing like a mobile paper-shredding 
business that takes away shredded 
paper for a fee. To see what that 
would entail, Nixon proposed a test 
case sponsored by Sea Grant. “A local 
boatyard had volunteered the use of 
their facility, and we were going to 
pay yard workers an hourly rate to get 
a sense of how long and how diffi cult 
it was to tear a boat apart.” 

up pieces can simply wait. He pre-
dicts that 100 years from now, “when 
the burn ends” (meaning, when we 
stop taking vast volumes of fossil 
fuels out of the ground), people will 
be going through landfi lls to collect 
those pieces, since they’ll contain 
valuable energy. “My point is that 
embodied energy of all the plastic 
things in the world will be sitting 

the waste, and you throw it in a land-
fi ll.  Honestly, that’s it. We could 
fi nish and go eat lunch, because that 
to me is where it is in 2016.” 

If grant money were available, it 
could be used to help develop com-
posite recycling technology and 
markets for the new products incor-
porating those recycled materials. And 
if that doesn’t happen? Those ground-

MaterialS: Manufacturing Waste

See us at Booth 944 
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industry to see if they’re interested in 
the burning method. Then Ridley and 
Nixon can go back to the original 
challenge of finding ways to break 
down the boats. 

“If we can develop centers where 
fiberglass is broken down to size, 
then we can start shipping railcars full 
of it wherever these cement kilns are 
located,” said Nixon. “We’re pretty 

are economically feasible, because the 
market isn’t there,” said Ridley. “This 
is the first thing I’ve seen in my 
research where it makes economic 
sense for people to buy into a system.”

Now that they’ve identified a 
potential solution, Ridley is planning 
a trip to Europe to learn more about 
Holcim, and then to approach con-
tacts in the North American concrete 

The project stalled after a reviewer 
for the grant agency pointed out that 
they’d end up with “a great big pile of 
fiberglass and nowhere to put it.” But 
Nixon hasn’t let it drop. A year later 
he and Evan Ridley, a graduate stu-
dent at the University of Rhode Island 
who is working full time on this issue, 
are excited about what they think 
could be an economical solution. 
They are trying to emulate the Euro-
pean wind-power industry, which has 
been sending 100% of its fiberglass 
waste to the German cement factory 
Holcim. Germany doesn’t allow for 
disposal of any type of composite 
waste in its landfills. Instead, the waste 
is burned as fuel in a kiln for cement 
production, and the ash from the kiln 
can be mixed into the concrete with-
out degrading its material properties.  

 Nixon: “I think the key thing 
here that’s different is in the past 
we’ve taken shredded fiberglass and 
mixed it into an existing concrete,” 
which degrades that mixture. “Burn-
ing the fiberglass—what’s left of the 
burned fiberglass has the appropri-
ate chemicals to mix into the aggre-
gate [cement],” Nixon said. “So you’re 
treating the fiberglass through the 
process of burning it, and then what’s 
left has the right mix of the chemi-
cal elements in it to be easily incor-
porated into concrete. When it’s 
burned in a kiln it’s turned into a 
gas. It is used to power the technol-
ogy that’s doing the burning, so it’s 
a self-sustaining system in a way.

“Any of the other uses were going 
to require a subsidy of some kind,” 
Nixon continued. “If we were going 
to use it in molded plastic furniture, 
it was clear you’d have to be charging 
a lot more and the product would 
be a lot heavier, because once you 
have the fiberglass chopped up it 
doesn’t have the strength it once had. 
This is a method that takes what is 
inherently a pretty dirty product 
because of the fact that any fiberglass 
has gelcoat, paint, bottom paint. It 
also possibly has a core, so it’s not a 
pure product, therefore we can never 
guarantee the purity of a feedstock 
into a fancy finished product. This is a 
way that we can use all the waste. 
Even after incineration.”

“Right now there’s a lot that’s tech-
nically feasible in terms of recycling 
fiberglass, but none of those things 

See us at Booth 413 
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which means you lose the energy that 
could be saved for future generations. 
And that means it’s time to take 
another look at composites recycling. 

Ron Allred is a rocket scientist. He 
has a doctorate from MIT (Massachu-
setts Institute of Technology) in mate-
rials, with an emphasis on polymers, 
and previously was part of the materi-
als research group at Sandia National 
Labs. He’s also affi liated with Gitan 
Tech nologies, where a colleague 
developed a tire-recycling technology. 
“I decided that if they could do that 
on rubber, then I could probably apply 
it to any kind of polymer,” he recalled. 
In 1990, he founded Adherent Tech-
nol ogies, in Albuquerque, New Mex-
ico, where he’s been working to 
develop and refi ne that process in a 
pilot project. 

The chemical process takes place 
in a sealed tank reactor—a fairly stan-
dard chemical-engineering process, 
according to Allred. The composites, 
which must be shredded down to 1"
(25mm) or smaller, are combined 
with a liquid heat transfer and cata-
lyst. “That’s processed under low heat 
and pressure, so the polymer and the 
composite chemically break down 
into a low-molecular-weight hydro-
carbon mixture. The hydrocarbons are 
essentially dissolved in the liquid heat 
transfer fl uid. Then that frees up the 
fibers. At the end of the reaction 
the mixture of fibers and liquid is 
dumped into a centrifuge. There, the 
liquid is separated from the fibers. 
After the heat transfer fl uid is removed, 
the fi bers are washed and dried and 
they’re ready for reuse. They’re pro-
cessed into a nonwoven mat that can 
be used to make new components.”

Such a process doesn’t destroy the 
resin but rather breaks it apart, so 
the fi bers can be extracted from it. “It’s 
just chemistry,” said O’Meara: “Think 
of a washing machine. So you put 
water in with soap. The soap breaks 
down the dirt, and the centrifuge spins, 
everything gets caught in the fi lter, all 
the water goes down the drain.” 

I met with O’Meara in his offi ce. 
During this part of the conversation, 
he showed me a golf-ball holder 
made of recycled carbon fi ber. “I’m 
showing you the evolution of this 
whole thing over here. That’s what 
comes out of the washing machine. 
We emulsifi ed it; the solvent is totally 

deal with our own very significant 
backlog of boats.”

Recycle It
Burning composites in cement kilns 

is one solution. But let’s not overlook 
O’Meara’s point about the energy 
contained in those forgotten scraps of 
FRP at the landfill. If you burn it, 
you’re also burning off the resin, 

pumped about it right now. We’re 
hoping to get Evan over to Europe in 
the next few months and learn how it 
works over there. We’re not doing 
this to make a fortune. We’re in this 
to solve a problem. This is potentially 
a new alternative that has not been 
considered in the U.S. We’re going to 
try to hunt this one down and get 
some answers so we can begin to 

MaterialS: Manufacturing Waste

See us at Booth 1601 
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plan to recycle 500 tons of carbon 
fi ber every year. That business model 
makes sense, because the volume and 
value of the carbon fi ber scraps from 
those plants can be converted into a 
lower-value carbon fi ber. The recycling 
equation works if carbon fi ber costs 
$9 a pound and just $2–$3 per pound 
to recycle. 

Who’s going to buy it? Allred said 

there. And we have an agreement to 
take all their scrap. Spirit is the manu-
facturer of the forward fuselage of 
the 787 airliner. Our company plans 
are to follow the Wichita plant with 
one in Seattle, and one in South 
Carolina—that’s where all the Boeing 
manufacturing is being done.” Allred 
said the plant will take about six to 
nine months to get online, and they 

recyclable, and I mean all of it. It’s 
basically like putting a pot of water 
on. You heat it up, you distill it, and 
you reuse it in the process, so it’s a 
completely closed loop. No pollution. 
You can start with a gallon [3.8 l] of 
acetone or MEK here, and you’re 
going to get 99% of the gallon back 
after you’ve cleaned the resin off of 
the fi ber. Pretty cool. 

“And if you sent [Allred] a couple 
hundred pounds of scrap he’d send 
you back a couple hundred pounds 
of recycled material separated. You’d 
have a bunch of fi ber in one bag, and 
you’d have a bucket of resin.”

Compared to other types of com-
posite recycling, including pyrolysis 
(explained in “Recycling Dead Boats,” 
by Eric Sponberg, PBB No. 60), Allred’s 
method using a low-temperature liquid 
process is the most environmentally 
friendly, according to O’Meara. Allred 
explained: “First of all, pyrolysis has 
an enormous amount of air-pollution 
emissions that have to be dealt with. 
We don’t have any of that, and that 
burning process really harms the 
fi bers. It degrades the outer layers of 
the fiber’s surface, and for carbon 
fibers the surface structure really 
determines their strength. Pyrolysis 
degrades the fi ber’s strength by 30% 
or more.”

After 25 years of working on a 
government-supported pilot program, 
Allred is getting ready to scale up by 
breaking ground this summer for a 
plant in Wichita, Kansas. “That would 
be to support the aviation industry 

A microscopic view shows reclaimed 
carbon fi bers after 99.78% of the resin 
from their previous application has been 
washed off in a chemical process devel-
oped by Adherent Technologies. The 
reclaimed fi bers are ready to be reused 
in a new composite. 
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increase of 40% from 2014. “Inevita bly 
this results in more waste. End-of-life 
waste for CFRP is still small, though 
production waste can be 30 to 50% 
of production volumes where prepreg 
processes are used.” Along with fuel 
effi ciency has come greater accountabil-
ity for the next life of materials, either 
through legislation, such as automobile-
recycling requirements, or the recycling 
commitments of major companies 
wanting to maintain a positive public 
image; for example, in 2014 Boeing 
announced its goal to stop sending 
solid waste to landfi lls by 2017. 

Recycling in the U.S. received a 
boost in 2015 when the Port of Port 
Angeles, Washington, was awarded a 
$2 million grant from the U.S. 
Department of Commerce to turn an 
existing facility into the new 25,000-
sq-ft (2,323m2) Composite Recycling 
Tech nology Center. Its mission is “to 
lead and grow a composite recycling 
industry that fully diverts Washington 
State’s carbon fi ber scrap into value-
added products.” The nonprofi t facili-
ty’s operators aim to support 1.4 mil-
lion lbs (635,029 kg) in its fi fth year of 
operation.  

Consequently, the increase in recy-
cled carbon fi ber may also provide 
another source of material for boat-
builders. However, to fi nd traction in 
the marketplace, products made from 
recycled carbon fi ber must have some 
standards, according to Ginger Gardi-
ner, senior editor of Composites World
magazine. That could open up oppor-
tunities for boatbuilders to access 
low-grade carbon fi ber as a building 
material. “Automotive and aerospace, 
they need to push [composite recy-
clers] to get together and have stan-
dards; you’ve got a standard data 
sheet, and you know what you’re 
getting. They’ve got a lot of inventory—
that’s the issue they face in the indus-
try. So if the marine industry could use 
it in decks and in console panels—you 
might be able to make it into a really 
strong, lightweight transom—it’s 
going to help everybody. We need to 
get the circle spinning.

“Nonwoven mat is excellent in 
marine tooling, but BMW has now 
shown you can make parts. Airbus is 
using it to make parts. So yeah, the 
technology is moving really quickly.”

Gardiner, who puts together the 
Future Materials exhibit at IBEX, along 

gating these markets. A push toward 
improved fuel effi ciency has seen the 
rise of lightweight carbon fi ber in auto-
mobile and airplane manufacturing. 
In July 2016, the trade association 
Composite UK released the report 
“Composite Recycling: Where Are We 
Now?” Its authors estimated that the 
global market for composite products 
will reach $95 billion by 2020, an 

he’s looking into different markets, 
including recycling aircraft parts right 
back into the aircraft. Because the 
fi ber is shorter chopped strand, it can’t 
be used for structural parts, but it 
can be put into lightweight bulkheads, 
seatbacks, and storage bins. He’s also 
looking at sporting goods, and the 
automotive and marine industries. 

And he’s not the only one investi-

MaterialS: Manufacturing Waste

See us at Booth 1348 
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hollow part, and then we put it in a 
fi xture and we fi ll it with Coast Guard 
buoy foam,” he explained. That pro-
cess produces durable fi berglass boards 
and also allows for greener manufac-
turing that abides by California’s strict 
environmental laws.

“For example, we don’t shape a 
blank, so we don’t have all the dust 
and waste and foam and by-products 

Gardiner. “The aerospace industry has 
embraced it pretty solidly.” 

In Oceanside, California, the com-
pany Bounce Composites uses thermo-
plastic polypropylene to make stand-up 
paddleboards. The boards are “built 
backward,” said founder James Hedge-
cock, meaning that they bladder-form 
the outside of the boards fi rst. “So it’s 
a single-piece composite-construction 

with Professional BoatBuilder, said she 
recently saw a presentation at the 
University of California, San Diego, 
where a company had chopped up 
waste prepreg, thrown it into a com-
pression mold, and put it into snow-
boards and skateboards. Gardiner 
described the result as a “funky 3D 
solid surface” carbon twill with “gor-
geous aesthetics” that she could easily 
see replicated in compression-mold 
hatch covers. “You can get some cheap 
presses; you don’t have to have a 
fancy press,” said Gardiner. Maybe 
they won’t end up revolutionizing 
boatbuilding, but at least they’ll pro-
vide another option, which Gardiner 
said is a goal of the Future Materials 
exhibit. Her husband, Jim Gardiner, is 
a boatbuilder, so she knows it’s helpful 
to have as many tools as possible to 
deal with the challenges of any given 
day in the boatshop. 

“He never knows when someone’s 
going to walk through the door and 
ask for something insane,” she said. 
“So the goal is to give them as many 
resources as possible.”

Building up the market for recycled 
materials could eventually impact the 
afterlife FRP fl eet, too. While recycling 
starts with high-value carbon fiber, 
once the market for recycled carbon 
fiber starts to generate demand, 
O’Meara predicts it may help facilitate 
recycling other composite materials as 
well. “Once those factories exist and 
they’re looking for more things to do 
with those factories, you’ll start to put 
Kevlar through, and then you’ll start 
to put fi berglass through, I think.” 

Thermoplastics
Another approach to determining 

the afterlives of composite boats is to 
change how they’re built. Almost all 
boats are now constructed with thermo-
set resins such as epoxy, vinylester, 
and polyester. Once cured, these res-
ins can be separated from the fi bers 
only by a chemical process. In con-
trast, thermoplastic resins can be 
melted down and shaped into some-
thing new. The recent development 
of thermoplastics for composites has 
been “enabled because resin chemistry 
has improved so much,” sa id 

Read more about composites 
recycling on ProBoat.com. 

See us at Booth 932 
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in King of Prussia, Pennsylvania, said 
R&D for Elium began about five years 
ago, and the resin had its commercial 
debut in 2013. To build the Mini 6.50 
Arkema 3 required another 18 months 
of R&D. Construction was completed 
in February 2016, and the boat 
debuted in March at the JEC show in 
Paris. It was launched in June at Port-
Médoc in Gironde, France. After her 
trials and testing, skipper Quentin 
Vlamynck plans to race her in the 
2017 Mini Transat.

 “Although the processing was simi-
lar to traditional thermoset process-
ing, it is a different reaction chemistry, 
and it’s a different matrix, so we had 
to make sure the fiber was compatible 
with Elium and additional changes in 
the formulation to deal with the larger-
part infusion,” said Swan. “For a straight 
mechanical property we’re actually 
very similar to your higher-end epoxy 
chemistry, so much higher than your 
polyester-type chemistry. If you look 
at straight impact, we actually perform 
better. There’s less crack propagation 

November 2015 the hull 
and deck of a Mini 6.50 
was infused for team 
Lalou Multi in Bordeaux, 
France. The deck and hull 
were the first carbon fiber 

components of their size to be infused 
with a recyclable acrylic resin called 
Elium. Its maker, the French company 
Arkema, formulated the thermoplastic 
to be low viscosity so it is a liquid at 
ambient temperatures, allowing it to 
be compatible with closed-molding, 
vacuum-infusion, and resin transfer 
molding (RTM)—production tech-
niques that boatbuilders are already 
familiar with. 

Dana Swan, a scientist with the 
company’s glass group at its U.S. base 

of that. We don’t sand fiberglass, and 
we don’t paint, so there’s no paint 
booth that has to be permitted,” said 
Hedgecock. He also has plans for 
recycling the scrap that gets thrown 
away when the board templates are 
cut out: he has started making Ping-
Pong paddles out of it. 

To see thermoplastics in action 
today in the marine world, you have 
to look to competitive racing boats 
(which is similar to the carbon fiber 
recycling of Team Oracle’s US71). In 

Bounce Composites builds 
stand-up paddleboards in 
Oceanside, California, with 
thermoplastic resin, which 
is easier to recycle than 
traditional thermosets. 

MaterialS: Manufacturing Waste
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that really gives us the unique oppor-
tunity to be able to tailor the reaction 
and tailor the process,” said Swan. 

“The case of Lalou is special 
because Lalou produces racing boats 
with carbon fiber. But of course we 

so we have the 
benefit of not only 
being able to have the Elium resin 
chemistry, we also have the [polymer] 
initiator Luperox chemistry in-house 
and the adhesive chemistry in-house. 
Because we have all three compo-
nents under the Arkema umbrella, 

on Elium parts compared to epoxy or 
polyester parts, so when there’s a hit, 
there’s less overall damage to the part.”

The bulkheads and deck were 
glued to the hull with methacrylate 
adhesives from Bostik, a company 
Arkema acquired in May 2015. “Now 
they’re under the Arkema umbrella, 

Arkema’s recyclable thermoplastic resin Elium was used to 
infuse the carbon fiber hull (above) and deck of a Mini Transat 
6.50 (right), launched earlier this year in Gironde, France. 
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Boatyard Or Backyard

Rolling and Tipping with Epifanes 
Delivers Exceptional Results.

 Yacht Coatings

Professional or amateur, once you’ve rolled and tipped 
a boat with Epifanes two-part Poly-urethane, it will be 
your go-to strategy for every paint job. The results are 
stunning, and Epifanes’ tech support is unsurpassed. Still 
great for spraying, but Epifanes roll-and-tip is the proven 
shortcut to a durable, mirror-like finish.

A special thank-you to the owners of Moonmaiden II. Beautiful paint job.

she said. “It’s close to epoxy in modu-
lus, but you’re getting two times the 
toughness you would in a polyester 
resin, and it’s running about the same 
price as epoxy.” 

Now that Elium has been devel-
oped, introduced, and prototyped in a 
marine application, Arkema’s next 
step is marketing, which is no small 
task either; boatbuilders don’t tend to 
jump on new technology until it has 
been proven necessary. In that case, 
Swan said it may have a more imme-
diate appeal to European boatbuild-
ers. “One of the interesting things 
about Elium is it’s styrene free, where 
a lot of your thermoset chemistries 
are not, and right now, because of the 
labeling issue in Europe, any boat-
builders that are using material that 
contains styrene are facing additional 
challenges. Elium gives them an 
opportunity to still process the RTM- 
or vacuum-infusion-type parts but 
with styrene-free resin. The labeling is 
not in the U.S. yet, so for right now 
we’re waiting to see where we’re 
going to go, but we’re starting to 
approach different marine customers 
to see if there’s interest or not.”

Conclusion
Clearly there’s more than one 

option for an old boat’s next life, but 
each possible scenario has drawbacks. 
You could grind boats up and store 
the waste until markets and technolo-
gies make it profi table to extract the 
energy held in the material. But for 
some, that’s too long to wait. You could 
send those ground-up FRP composites 
to cement factories to fuel the kilns 
and then mix the ash into the aggre-
gate, but that process burns off the 
energy entrained in the resin. 

A more environmentally benign 
choice would be to build up the mar-
ket for recycled composites so it 
could someday accommodate FRP. 
But the high volume of FRP waste 
and the low prices of competing 
materials mean that will probably take 
some time. An even more ambitious 
option is to begin building with mate-
rials that are easier to recycle, such as 
thermoplastics, but the market for 
those products will take time to 
develop, too. For any of these solu-
tions to work, they would likely need 
to be moved along signifi cantly by the 
carrot of grant money for technology 

is very smooth and glossy, and much 
nicer than what a normal yacht gets 
with a thermoset resin like polyester 
or vinylester resin.” 

Elium was introduced to American 
boatbuilders as part of last year’s 
Future Materials exhibit at IBEX. At 
the time, Gardiner pointed to it as 
one of the most exciting new prod-
ucts. “The properties are amazing,” 

also deliver up solutions for glass 
fiber for more-traditional sailing 
boats,” said Guillaume Cledat, global 
business manager for Elium. He said 
they’ve started infusing smaller parts 
in France as well as a 25m (82' ) wind 
turbine blade this summer. “What we 
saw basically is that surface smooth-
ness of the parts made of Elium and 
glass fi ber is impressive. The surface 

MaterialS: Manufacturing Waste
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The joy of boating is based on the  
beauty of the environment we live in.

Boating enthusiasts love the great outdoors, but many boat 
builders still use HFC-based flotation foams that are damaging  
to the environment. 

Ecomarine is a proven, cost-effective product used by more than 
30 of the industry’s best known boat manufacturers for several 
years. Ecomarine flotation foams are environmentally safe, with 
no global warming, ozone depletion or marine pollutants, and 
are compliant with U.S. Coast Guard regulations. 

Switching to ecomarine isn’t just good for the environment…it’s 
good for business. Let Foam Supplies show you what ecomarine 
can do for you.  

Help protect the environment from  
needless damage. Use ecomarine™ to build  

the boats people want.

 

foamsupplies.com • ecomatesystems.com

arine

grant money to first develop the solu-
tion fully, with private industry com-
ing in and saying it’s of interest, and 
legislation saying we’re going to force 
it down your throats, and then it will 
happen.” 

About the Author: Melissa Wood is 
the associate editor for Professional 
BoatBuilder magazine.

have to have the solution presold 
and then they can sponsor doing it 
the right way and the environmen-
tally friendly way, but if you don’t 
have the solution presold to the 
Depart ment of Transportation or who-
ever it is that’s going to rebuild the 
infrastructure, you’re going to fail,” 
O’Meara said. 

“So you have to have government 

development and the stick of effective 
regulatory legislation.    

Probably the only certain takeaway 
from a thorough analysis of boat-
disposal practices is that if boats are 
to have an afterlife any time soon, 
someone has to pay for it. What fol-
lows is a speculative example of what 
that could  look like:

In October 2012, Hurricane Sandy 
traveled up the U.S. East Coast and 
made landfall in New Jersey on the 
29th, leaving a wide path of destruc-
tion. BoatU.S. estimated that the storm 
destroyed 65,000 recreational boats, 
along with waterfront infrastructure, 
homes, and businesses. So how about 
the next time a hurricane wipes out a 
waterfront infrastructure, we rebuild it 
in recycled composites? 

O’Meara explained: “Every dock in 
the United States, every boardwalk 
in the United States should be built 
with recycled composite. Every single 
one. What are we doing using wood? 
We get splinters in our feet. That stuff 
is absolutely falling apart in 20 years, 
and the first hurricane of course takes 
it out again.” Of the recycled compos-
ite material that could be applied to 
coastal repairs, he said, “This stuff 
really is good. I mean it is strong. It’s 
a fine product just the way it is. But 
i t  doesn’t make any economic 
sense—the wood’s cheaper, the virgin 
[FRP] material’s cheaper, remember 
all that. I’m not trying to say it makes 
economic sense, but I am saying 
that with some incentive . . . like for 
the state of New Jersey rebuilding the 
boardwalks at Sandy Hook right 
now, and that boardwalk is acres and 
acres and acres of boards. When 
these natural disasters come up, the 
government’s in such a rush to get 
everything back in place, they put the 
same crap up.” 

As a model, O’Meara points to the 
U.S. government’s production tax 
credits that have enabled the recent 
rise of the wind industry. It took 
almost 25 years and a strong industry 
push, and now wind is competitive 
with other types of energy. For the 
scenario of rebuilding waterfront 
infrastructure with recycled compos-
ites to work, it would make sense for 
marine insurers to push for that ini-
tiative, because creating a waste 
stream for destroyed boats would 
save money on disposal costs. “You 

See us at Booth 1033 


