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XYPEX CRYSTALLINE TECHNOLOGY

XYPEX

It has been over 50 years since Xypex Chemical Corpo-
ration first coined the phrase “Concrete Waterproofing
by Crystallization”, a statement and concept that repre-
sented a radical departure from traditional surface-reli-
ant barrier products of the day.

Pursuing an entirely new path, Xypex developed a
unique technology that takes advantage of the natural
and porous characteristics of concrete. With water as
the catalyst, Xypex's proprietary chemicals react with the
natural by-products of cement hydration (calcium hy-
droxide, mineral salts, mineral oxides, and un-hydrated
and partially-hydrated cement particles), forming a non-
soluble crystalline structure within the interconnected
pores and other voids in concrete. In this way, the crys-
talline structure becomes a permanent, integral part of
the concrete matrix itself, preventing the ingress of water
and other liquids even under strong hydrostatic pres-
sure, and providing protection against harsh, aggressive
environments.

Since the introduction of Xypex, tens of thousands of
concrete structures around the world have been water-
proofed and protected with this unique crystalline tech-
nology and, over the years, extensive research, testing
and performance success have furthered the awareness,
understanding and confidence in Xypex, earning both
the technology and the company an enviable reputation
as the world standard in crystalline waterproofing.

Xypex has enjoyed considerable success, so it comes as
no surprise that products attempting to imitate our pro-
prietary crystalline technology can be found in today’s
marketplace. Responding to the growth in permeability-
reducing admixtures, the American Concrete Institute
(ACI) issued a document (ACI 212-3R-16) that clarifies
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THE CRYSTALLINE DIFFERENCE

performance expectations by separating additives into
two sub-categories: additives for concrete not subject
to hydrostatic pressure; and additives for concrete that
is subject to hydrostatic pressure, including crystalline
technology.

In the following pages, using the high-power imaging
capability of a Scanning Electron Microscope (SEM), we
display visual evidence that clearly differentiates Xypex
from all other products in the waterproofing admixtures
category. SEM is a technique whereby a precise photo-
graphic image of a microstructure is produced by scan-
ning it with a focused beam of electrons. Extremely high
degrees of magnification can be attained and, at x500
magnification, Xypex crystalline formations at work can
be seen.
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XYPEX TREATED CONCRETE

The SEM images that follow show conclusively that the
many and varied Xypex non- soluble crystalline structures
formed within the concrete are unique, and truly have ...
NO EQUAL.

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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XYPEX TREATED CONCRETE

CRACK-HEALING The Hokutoh road-traffic bridge in Japan, constructed in
1972 suffered extensive cracking with widths of 0.1 —
g‘EVN'quEO’\‘QG'NEER'NG SOCIETY OF JAPAN 0.2 mm allowing the penetration of water and de-icing

salts. After treatment on the lower side of the bridge
deck with Xypex Concentrate, cores were taken and sub-
jected to 2 kg/cm? (29 psi) of pressurized water over
time. Whereas the untreated areas continued to leak, all
of the Xypex treated areas healed and leaking stopped.

In the SEM image, taken from concrete samples at 6 —
10 cm (2 — 4 in.) beneath the Xypex coated surface of
the concrete, we can see how Xypex Crystalline Tech-
nology healed the cracks and stopped the leakage.

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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CRACK-HEALING

STREC - CHULALONGKORN UNIVERSITY THAILAND
SEM-112

Experts investigated Xypex's crack-healing ability for
cracks wider than 0.4 mm. In a sample taken from
an in-service pre-cast element, the crack measured
from 1.0 — 1.5 mm. From the x1000 imagery, taken at
28 days, it is evident that even in wider cracks Xypex
crystals are forming.
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XYPEX TREATED CONCRETE
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XAYABURI HYDROELECTRIC POWER PLANT, LAOS
SEM-114

As part of the approval process, Xypex treated concrete
was subjected to crack-healing testing. Concrete panels
were cast, cracked by force and subjected to ponding
of water over the cracks to measure the flow. The untreat-
ed control samples had cracks with an average width
of 0.23 mm and continued to leak beyond the 25 day
limit for the test. The Xypex treated panel had cracks
with an average width of 0.38 mm and leakage through
the cracks stopped after just four days. This was a site
demonstration of the crack-healing abilities of Xypex
and was subsequently captured in this SEM image.

XYPEX TREATED CONCRETE

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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SUPPLEMENTARY
CEMENTITIOUS
MATERIALS (SCMs)

UNIVERSITY OF NEW SOUTH WALES
SEM-105

In this study, investigators wanted to understand how
Xypex Admix reacts with supplementary cementitious
materials (SCMs) such as blast furnace slag and fly
ash. In this first image, taken at x2000 magnification,
we can clearly see the Xypex Crystalline formation in a
highly dense, 50 MPa (7,250 psi) compressive strength
concrete containing a 60% slag blended cement.

(60% SLAG BLENDED CEMENT)

In this next image, again at x2000 magnification, we
can see the Xypex Crystalline formation in a 65 MPa
(9,425 psi) compressive strength concrete containing
a 30% fly ash blended cement.

¥, § .

v :‘l?, N
= i ’g \J vl

XYPEX TREATED CONCRETE
(30% FLY ASH BLENDED CEMENT)

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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XYPEX CONCENTRATE AT 50 MM
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PERFORMING
IN SITE CONDITIONS

JINGHONG HYDROELECTRIC POWER STATION,
LANCANG RIVER, YUNNAN PROVINCE, CHINA
SEM-110

Xypex was chosen to protect and waterproof the 1.5 m
(5 ft.) thick upstream face of this 108 m (354 ft.) high,
704.5m (2,311 ft.) wide, gravity dam constructed with
roller-compacted concrete. Prior to selection, concrete
samples were produced on site using exactly the same
materials used in the production of the construction
concrete. They were then subjected to rigorous testing,
at all times comparing the performance of untreated
samples with those treated with Xypex.

The SEM investigation of the same samples clearly illus-
trated the dense, crystalline structures formed within the
Xypex treated concrete matrix, giving 100% protection
to the face of the dam.

XYPEX TREATED CONCRETE

Electron Microscope Images are the property and copyright of Xypex Chemical Corporation.
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