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EXECUTIVE SUMMARY

At the request of the Minnesota Soybean Research and Promotion Council (MSR&PC), the Agricultural
Utilization Research Institute (AURI) implemented a $10,000 Soy Transportation Coalition grant to complete
a regional demonstration of PoreShield™. PoreShield is a soy methyl ester product developed by Purdue
University and Indiana Soybean Alliance that is beneficial for concrete infrastructure, including roads,
bridges, parking garages, and airport runways. Additional details on the product are in Appendices A through
C.

AURI coordinated with a local contractor and government agencies to develop an application strategy and
budgetary estimate for the project. AURI arranged several demonstration areas for the application of
PoreShield to at least two distinct types of concrete infrastructure. AURI worked with the City of Hutchinson
Public Works Department for an identified concrete project located at the airport in Hutchinson, a walking
trail, and two community sidewalks. AURI also scheduled a bridge deck application, which the city will
complete. A meeting was held with the PoreShield representative, Indiana Corn & Soybean Councils staff
member, the representative from Phoscrete, City of Hutchinson officials, and Mike Youngerberg of MN
Soybean on future promotions of the project.
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GOAL 1: COORDINATE LOCAL APPLICATION CONTRACTOR, REGIONAL GOVERNMENT,
AND MATERIALS FOR PORESHIELD DEMONSTRATION SITES

In support of Goal 1, Objective 1, the completion of the PoreShield application occurred on July 7, 2022, in

Hutchinson, Minnesota. Treated areas included three separate concrete slabs at the Hutchinson Municipal
Airport, one walking trail, and two separate sections of community sidewalks. An additional application on
a bridge deck will be completed by the City of Hutchinson later, due to having to close the bridge for a
specified time for the material to dry. Present at the application was John Olson, Public Works Director for
the City of Hutchinson; Harold Stanislawski, AURI Director of Business and Industry; Paul Imbrock,
Technology and Business Development Officer with PoreShield; Ben Forsythe, Sustainability and Value
Creation Innovation Director for the Indiana Soy Alliance; Kyle Bartfay, Vice President of Sales for Phoscrete;
and Mike Youngerberg, MSR&PC.

Figure 1.1 — Hutchinson Municipal Airport — Fueling Pad
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Figure 1.2 - Hutchinson Municipal Airport — Aircraft Tie-Down

Figure 1.3 - Hutchinson Municipal Airport — Aircraft Tie-Down
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Figure 2 — Walking trail in the City of Hutchinson

In support of Goal 1, Objective 2, to establish and conduct an outreach effort for the soy based PoreShield

product, an article will appear in AURI’s Ag Innovation News (AIN), October 2022 issue, featuring the PoreShield
application in Hutchinson. Representatives interviewed for the article included city officials, the manufacturer,
PoreShield employees, and sales and distribution channel participants. A copy of the draft article is attached
as Appendix D. AURI’s AIN publication reaches approximately 9,645 subscribers and a digital version will be
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posted on AURI’s website. Articles from the publication are also included in AURI’s Ag Innovation Update (e-
newsletter), which has 4,162 subscribers. Other outreach efforts included a PoreShield display at the annual
2022 Minnesota Farmfest in Redwood Falls, MN. This year’s attendance topped 28,000 and AURI estimates
more than 1,000 people passed through its tent during the three-day event.

On July 19, 2022, AURI staff Harold Stanislawski, Dr. Jimmy Gosse, and Dan Skogen, as well as Mike
Youngerberg of MN Soy met with Minnesota Representative Susan Akland to discuss biobased materials,
including PoreShield.

The project team will also share details of this application with city and county officials via electronic media, at
future tradeshows, such as MN Ag Expo, and possibly a county engineer tradeshow, as well as feature it on an
AURI Connects Webinar Wednesday episode. PoreShield representatives also visited the Minnesota
Department of Transportation to provide education and technical awareness of the product. Information will
also be placed on the AURI website and MSR&PC websites.

CONCLUSION

The Soy Transportation Coalition, along with MSR&PC, are committed to soy-based product use in the
transportation sector. The PoreShield product is an approved USDA Biobased product that has proven
research, commercialization partners, and an ideal product profile in helping concrete investments last
longer. This research project is another example of checkoff-funded research to promote the utilization of
soybeans grown by Minnesota farmers. In addition, regional cities like Hutchinson, MN, are catalysts for the
continued adoption of this biobased technology. It is an added benefit that Hutchinson, MN also serves as a
regional hub for the Minnesota Department of Transportation; therefore, adding an additional potential
understanding of this product in the transportation sector with key decision-makers.

AURI is committed to the advancement of the utilization of soybean formulated products for use in the
transportation sector and is pleased to partner with the Soy Transportation Coalition and the MSR&PC.
The market impact for soybean use in this sector could be significant. According to a researcher at
PoreShield, on a per gallon basis, one bushel of soybeans can make 1.5 gallons of PoreShield. On a square
foot basis, one gallon treated 220-250 sq ft depending on density. Therefore, one bushel treats
approximately 350 square feet. For example, in Mississenewa Lake, Wabash County, Indiana, a bridge deck of
23,760 sq ft used 183 gallons of PoreShield which utilizes 122 bushels of soybeans (PoreShield Fact Sheet,
Appendix B).
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APPENDICES - FY22 A SOY METHYL ESTER-BASED PORESHIELD APPLICATION AND

DEMONSTRATION FINAL REPORT
NOTE: Please see the PDF Attachment Section to view each Appendix included herein.

Appendix A: PoreShield Handout (Biz Card Size; USB Approved)

PoreShield Handout
(Biz Card size, USB Ag

Appendix B: PoreShield Handout (Full Page; USB Approved)

PoreShield Handout
(Full Page, USB Appro

Appendix C: PoreShield Technical and Sustainability Handout

PoreShield Tech &
Sustainability Handou

Appendix D: AURI_AIN Article-Shielding Concrete with Soy/Becker County Demo Site

AURI_AIN_OctDec_20
22_Soy_RePlay article-
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1.5 Gallon 300-375 ft2
1 Bushel (O'l) PoreShield Concrete

"Lasts 10+ Years' .
Interior Floors

Pavement Joints
Roads and Bridges
Precast Pavers & Block

"Protects from Salt'
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IjiX B - Final Report

Soy Methyl Ester
Based Concrete

.. :: :SHIELD Durability Enhancer

PoreShield was developed at Purdue
University, with the Indiana Department of
Transportation, to protect concrete pavement
joints. It now offers the same protection to a
wide variety of concrete.

: B;hel - 1.5 Gallon 300-375 ff2
PoreShield Concrete
USDA INDIANA
CERTIFIED
BIOBASED

PRODUCT

PRODUCT 93%

UNITED
ALUANCE @mu
BOARD’

Funded by Soybean Checkoff Dollars

Mississenewa Lake
Wabash County, Indiana
23,760 Square Feet

183 Gallons of PoreShield
122 Bushels of Soybeans

Over 95% Soy ©
Methyl Ester

Easy to AppvI

No HazardOLEI

Material
(Low VOC, No PPE Needed)

Cost Effective

Extends the life o‘fI

concrete bx-9x
(Wisconsin DoT Study)
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No interior deterioration

: f‘gxmwoo um
-':".-".-'5,?5‘?5 (SME-PS)

Bride and Road | Sidewalks,
Surfaces Driveways, Patios

Interior cracking & deterioration

FAbsorbed to fill the pores

of concrete

I'One application protects
for 10+ years

I'Prevents. damage from
freeze & thaw cycles

I'Protects from salt and
otherions

I'Does not leave a film on
the surface

I7reating only pavement
joints on 10 miles of state
highway uses over 70
acres of soybeans







APPENDIX C - Final Report
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c o 0 @ S H I E L D penetrating sealer. It is a concrete durability enhancer that protects concrete

Concrete Durability Revolutionized

Absorbed into pores to block fluid and ions

NO INTERIOR DETERIORATION

"

PORESHIELD (SME-PS

Freeze/Thaw Durability

) <10 mg Mass Loss

96% After 300 Cycles

UNTREATE

(Relative Dynamic Modulus) (Failure Threshold 60%) ASTM C 666
Salt Scaling Resistance VRI: 0 ASTM C 672
(VRI, mass loss) Mass Loss: 0.01 Ib/sq ft.
Water Absorption 70% Reduction in water ASTM C 1585
(%) absorption
. .

Chloride lon Diffusion 3@5(/; ((]:(Iszsrs-dou?'lg;ow surface
. . ) :
(% Reduction vs. Untreated) 60% Cl - reduction AASHTO T 259

@ 0.5"-1.0" below surface
Service Life Analysis 5.4x in concrete with fly ash Independent
(Multiplier vs. Untreated) 9.0x in concrete without fly ash D.o.T. Study

Funded by Soybean Checkoff Dollars.
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PoreShield, a technology based on soy methyl ester-polystyrene, is not a 7 ALLIANCE
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from premature deterioration and corrosion for 10+ years with one application.
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One application offers 10+ years
of protection

Low VOC (43.3 g/L)

No Hazardous Material

Fast & Easy to Apply

Funded by Soybean Checkoff Dollars

\ 5 UNITED
SOYBEAN
BOARD"

USDA
CERTIFIED
BIOBASED

PRODUCT

PRODUCT 93%

www.poreshield.com





e @ . o
o .. o .
Concrete Durability Revolutionized

CUTTING EDGE TECHNOLOGY
SPEEDING TRANSITION TO A CIRCULAR ECONOMY.

+ Lower replacement rates
reducing concrete in landfills

+ Savings on material usage

+ Low VOC (43.3 g/L)
+ Below all national standards

+ Reduced replacement rate
= lower cement usage =
reduced CO2 emissions

* No fumes
* No burns
+ No PPE required
+ Hazard-free SDS

« Safe for air, land,

and water * 93% bio-content / renewable
+ Clean up with + USDA BioPreferred
soap and water + USDA Mandatory Federal
* No hazard waste Purchasing Certified
disposal

Tess Fennelly: TFennelly@PoreShield.com (612) 201-7980
Paul Imbrock: PImbrock@PoreShield.com (260) 318-5506
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By Dan Lemke

Concrete is everywhere. From
roads and sidewalks to home
foundations and walls, concrete
Is ubiquitous to transportation
and construction. Unfortunately,
it also has its limitations.

“There are two kinds of concrete,” said AURI Business and Industry
Development Director Harold Stanislawski, “concrete that’s cracked and
concrete that’s likely to crack.”

AURI, along with the Minnesota Soybean Research & Promotion Council
(MSR&PC) and the Soy Transportation Coalition, have set out to explore

the utilization of soybean-oil based concrete enhancing products to preserve
concrete’s qualities. Funded by the Soy Transportation Coalition, this work
intends to increase utilization of Minnesota-grown soybean for applications in the
transportation and construction sectors.

Applications of products, like soy-based concrete durability enhancer PoreShield®,
show the ability to extend the life of concrete and help protect the often massive
investments made in concrete.

HIGHWAY HELPER

Developed by Purdue University as a solution to extend the life of joints in
cement roadways, PoreShield is a soy-based liquid that aims to enhance the
durability of concrete.

“One interesting thing about this technology is that it came out of a need,” said
PoreShield Technical Lead Paul Imbrock. “It wasn't trying to find a replacement
for something that exists, it was actually the Indiana Department of Transportation
that came to Purdue University civil engineering and to some of the professors
there and said, ‘hey, we have this problem.”

The primary problem was deterioration seen in saw cut joints made in concrete roadways.
These saw cuts are made to limit cement cracking and highway crews typically fill the
cuts with hot asphalt or insert a rod into the cut and cover it with silicone caulk to keep
water, ice and salt from getting into the crack. Even with these preventative measures,
freezing, thawing and salt infiltration eventually break down the joints.

Ry

Imbrock says several Purdue professors collaborated to develop a soy-methyl-
ester-based solution. The result was PoreShield, which is sprayed into the saw
cut joint as a liquid. Then, because concrete is porous and takes in moisture like a
sponge, the PoreShield is absorbed into the concrete to protect the joint. Unlike a
concrete sealer that simply forms a protective layer, PoreShield is absorbed deep
into the pores of the concrete to increase its durability.

“Water and salt that seeps into the joint can’t absorb into the concrete, so it
simply runs through and drains out,” Imbrock explains. “It’s a little bit of a different
school of thought, and a more innovative way of trying to provide that next level of
protection.”

Joint deterioration is a critical factor in the surface life of concrete pavement. Imbrock
says that nine times out of ten, saw cut joints are where concrete deterioration is
going to start. Joints begin to open, exposing the concrete to water and salt, as well
as to the pounding of vehicles. Imbrock says PoreShield works to keep that from
happening, extending the road’s useful life, and delaying the need for repairs.

“Soy-methyl-ester can penetrate deep into concrete. If we spray it onto concrete
and topically apply it, it’s going to spread into every nook and cranny that water
can get into in the future,” Imbrock explains. “We’re trying to get into the pores

of the concrete ahead of water and salt. We fill it with a viscous, hydrophobic

fluid like soy-methyl-ester, so that we’ve essentially created a barrier inside the
pore network of the concrete that creates that separation. Water and salt on the
surface must find a drainage path or wash away rather than absorb into the pores
where it'll start to cause damage.”

WELL TESTED

Imbrock was a graduate research assistant at Purdue in 2008 when research
began on the development of a concrete protectant. The Indiana Department of
Transportation and Indiana Soybean Alliance supported the research and initial
results were published in 2011. The first field tests were conducted on roadways
in 2012.

“We've had it on real world pavements in Indiana for 10 years and the pavement
still looks like it did on the day PoreShield was applied,” Imbrock said.

Because PoreShield is a soy-based product, the Indiana Soybean Alliance was
interested in supporting its research and development.

“One of our challenges is creating new opportunities for soybeans to be used,”
said Ben Forsythe, Sustainability and Value Creation Director for the Indiana
Soybean Alliance. “That value creation vertical is looking into new and innovative
ways to utilize the crops we’re growing today, and PoreShield is another great
opportunity for that, plus it enters a bit of a different market.”
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ADDING VALUE

Stanislawski said the PoreShield product was introduced

to the Agricultural Utilization Research Institute (AURI)

by the Soy Transportation Coalition and the MSR&PC.

The MSR&PC supports new markets and new uses for
soybeans and the Soy Transportation Coalition has an
initiative to help state, county and local units of government
find innovative ways to economically build or maintain
important rural infrastructure like roads and bridges that
keep ag products moving.

Stanislawski worked with PoreShield and the city of
Hutchinson, Minn. to apply the product on an airport fueling
pad, on a walking path and a bridge deck.

“I really like this product,” Stanislawski said. “There’s minimal
training required, and no specialized equipment needed

to apply it. You simply follow label instructions and apply it
with a hand pump. It’s another biobased product that comes
courtesy of the soybean plant.”

Hutchinson Public Works Manager John Olson said the city
previously used a soy-based asphalt protectant with good
success, so he didn’t hesitate to try PoreShield.

“When the opportunity came up, | thought it made a lot of
sense,” Olson said. “We've seen the value of biobased
preservation, so we wanted to give it a try to see how it
behaves. This is one more opportunity to try something
different to keep what we already have in good shape for as
long as possible.”

AURI is working with PoreShield to help raise awareness of
the product and to demonstrate how it can be used to protect
municipal investments while generating a new, value-added
use for soybeans.

Because soy is the primary ingredient in PoreShield,
increasing its use increases demand for soybeans.
Stanislawski said that a PoreShield application on a bridge
deck 20 feet wide by 40 feet long would utilize the equivalent
of 640 bushels of soybeans or 960 gallons of soy oil.

“That is good soy utilization that’s meaningful,” Stanislawski
said, “and there are a lot of concrete bridge decks around
Minnesota, the country and the world.”

“We’re able to provide another
biobased answer to the problem of road
preservation,” said Mike Youngerberg,
Senior Director of Product Development
and Commercialization for Minnesota
Soybean. “This product has a lot of
versatility from roads and streets to
numerous other applications.”

Imbrock said one bushel of soybeans makes one-

and one-half gallons of PoreShield. Treating only the
pavement joints on 10 miles of state highway used 3,600
bushels of soybeans.

New innovations with soybean oil are occurring regularly
in this space. While this trial focused on Poreshield,
other concrete preservation products are commercially
available to meet the goal of preserving and extending
concrete life as well.

LONG-LASTING PROTECTION

Imbrock said one application of PoreShield protects for 10
years. It could last longer, but real-world trial data only dates
to 2012. Beyond increasing the life of concrete, Imbrock said
PoreShield also protects infrastructure investments.

“Something that we were told at the beginning of our
research was that if you have pavement joint deterioration
and you have to go gouge it out and replace it, you're
talking about $1 million per mile,” Imbrock said. “Obviously
those are taxpayer funds that could be put to better use,
either making some new roads or making things more
accessible rather than replacing concrete that is in service
but deteriorating.”

While PoreShield can add durability to any concrete surface,
Imbrock stated the company is focusing on the transportation
and construction markets first.

Alot of infrastructure, especially in rural areas, needs repair
or replacement. Imbrock said he’s had a county engineer

tell him that five bridges in his county needed replacement.
However, replacing just one bridge would eat up five

years of the engineer’s budget. Protecting infrastructure
investments with a low-cost product like PoreShield that can
dramatically extend the life of roads and bridges is becoming
an increasingly attractive option. Poreshield can be applied
anytime after 7 days of a concrete pour and application
requires no personal protective equipment.

“Switching to something that’s a proactive measure to make
these roads and bridges last longer rather than triaging
things as they fall apart, is going to be very important,”
Imbrock said. “We have some forward-thinking county
engineers we've worked with who are sharing that message
with other county engineers after they’ve completed the
application. Especially with PoreShield being so high
performing and so easy to put down, it’s a perfect solution for
them.”

“Protecting common assets and making them longer lasting
and with better benefits to the tax base is not something that
we skim over,” Forsythe added, “I think that’s important.”

Many county engineers and public works managers face a
long list of projects to build or repair, but with limited budgets.
Preserving existing infrastructure for as long as possible
allows finite resources to be maximized.

“To allow for new projects, you have to take care of what you
already have for less,” Olson said.

If anyone is interested in these types of products, they
should begin discussions with a service provider to see

if their goals can be met with the product and application
timing to ensure best outcomes, and AURI is also available
to offer technical assistance.

Follow us on Twitter at @ AURIcomm | Join the conversation on Facebook at AgriculturalUtilizationResearchinstitute
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