MULTIPURPOSE
ADVANCED GEOPOLYMER

GEOKRETE™

Can be made to set in few seconds to minute

Curing Free

Can set in Subzero Temperature
Fire Resistant

Can bind wide range of fillers and wastes
Highly durable



ADVANCED GEOPOLYMER

Geokrete™ i advanced gecpolymer based ultrm high performance
ceramic binder with extremely superor properties suitable for use in
diversified industries apart from construction. Manufactured using
minerals and inarganic polymer Geokrete complies with ASTM C 1600,
It does not contain any Portland cement or arganic resins.

WHY USE IT

The primary advantage of Geokrete™ iz "Rapid setting and Curing Free’
nature - “can be modifed to set in few seconds to minutes’ depending

B

upon the application.

M can be formulated

Concretes, grouts and mortars made with Geokrete!
to achieve compressive strengths excess of 20 MPa or 3000 psi in less
than 2 hours. It is possible to attain desired 28 day strength in 24 hrs -

‘Quick Return to Service”.

Inherent chemistry and binding phase property make it to setin “wery cold
climatic conditions” and “tolerate very high temperature”.

The banding 5+nzng+|'| of it s extremely high and it “can bond to ﬂn\ﬁhing
except gk:ss and plastic” and 'hig|'||'-,' versatile” due to its ability to
accommaodate wide range of fillers and wastes.

Geokrete's highh-' dense microstructure c||{:\ng with very low porosity makes
it an ideal choice to be developed for applications like High temperature
concreting, Castable ceramics, Bomatenals, Innovative coatings, Advance
|:uui|{:|ing materials, Hazardous waste encapsulation and stabilization.

HOW IT WORKS

A strong, highly dense and durable matrix iz formed based on the
chemical reaction between inorganic polymer anions and metal cations.
Faster dissalution and precipitation of constituents present in Geokrete™

results in the rapid formation of the binding phase.

HOW TO USE

Geokrete™ is water sensitive and to be activated bny 5p£ci‘|:|c quantity of
water depending on pdeud. After mixing, the producf needs to be used
as quickly as possible.
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UNIQUE CHARACTERISTICS

@ RAPID SETTING AND CURING FREE

Formation of binding phase is much faster due to the rapid dissolution
and precipitation of constituents and Geckrete™ zets l:w exothermic
reaction with very minimal transformation time fram |iqui{:| to sold state.
It isa rclpi:l setting binder and can be tailor made o set in few seconds
to minutes depending upon the {:||:-p|k:c|ﬁ:-n need or pr{:»ducf develnped.
Because of different reaction mechanism in binding phase formation

Geokrete does not require water curing.

@ HIGH EARLY STRENGTH

M increases the rate of dissclution of its

The additives present in Geckrete!
components and precipitation of final prc»dud fherel:w ﬂchieving a faster

strength gain
& EXPANSIVE NATURE

Geokrete™ Expﬂnck 5.|ig|'|f|y :Iuring its setting because of its c||:ui|i1y to
bound water along with its reaction preducts coupled with the slight
volume increase because of conversion of metal oxides to hydrﬂxide&.This

prevents the formation of crack related with shrinkage namally sbserved

in Portland cement based pr{:\dudi

@ IMPERMEABLE

The quantum of water required to fluidize Geckrete isvery less (obout 50%
less comparing to the Portland cement) and this coupled with the quick
transition from the ge| state to solid state makes its matrix wETY dense with
nEg|igi|:\lE interconnected pores FE'S.IJlﬁI'Ig in water absorption to near zer

level
@ SUPERIOR BONDING

Geokrete™ without priming bonds to everything except glass and plastic.
Provides both physiccﬂ and chemical Eanding. It has the seff l:ujnding
characteristic and can be |{:|\_.'Ered without amy cold joints

lt= unique chemistry reduces the freezing point of the water thereby
preventing the water from FFEEiI'Ig at subzero temperatures Enﬂ|:||ing the

ol

chemical reaction to proceed. In addition Geckrete™ alo generates its

own heat due to exothermic reaction between its constituents present

which assists in faster strength gain even at very low temperatures.

Geckrete™ binder because of its poor thermal conductivity does not heat
the substrate as mpidly as other binder do. Its mineral constituents get
comverted into a g|c|s9; phasze material when heated beyond 1200°C and
it becomes immune to very high temperatures, makes it suitable for high

temperature ap p| ications.

Its a well known fact than water expands by 9% when it freezes. The
cumulative pressure of alternate Fmezing and thawing of pore water in
Portland cement concretes causes severe pr{:!l:||e1'r15 like {:n:H:kim_:jr expansion

and cru ml:u|ing of concrete.

Becouse Geokrete possesses very less porosity and does not have
connected pores, concretes made from it are far more resistant to the

destruction caused l:n_.' Freezing and fhﬂwing of pore water.

Geckrete™ i resistant fo gases like Cﬂrban-di-ﬂxide, acids hﬂvingﬂ pH =
4 and alkalis due to its unique nature of achieving a near neutral pH and

h ig h |y dense microstructure.



DURABILITY

Studies have determined that the use of superior hinders daote back to
structures such as the Egyptian P\,-'n:mids, the Great Wall of China, the
Roman structures, the lron Pillar of Delhi and the Angkor Wat temple in
Cambaodia. These ancient cement chemistries, more recently referred to as

a wariant {:-‘Fgea-pnh'mer. Durability of it is practically known h:x:h:w.

Primarily the structural disinfegn:ﬁan starts by formation of ices in the
micro pores of the binder in the night and deicing of the same in day.
Repetition of this cycle leads to micro cracks and it & propogated further.
Geokrete is more durable than Portland cement due to its dense micro

structure and non-connected pores.

Absence of mineral phases like tricalcium aluminate in Geokrete makes it

highly resistant to sulfate attack.

Becouse of its dense nature Geokrete gives excellent results when tester
for its chloride permeability as per ASTM 1202, This gets translated into
achieving the best rebar protection against corrsion when the work is
done with Geokrete.

These two properties makes Geokrete an ideal choice for any application

that requires sulfate and chloride resistance.

The impermeability due to dense microstructures provides the immunity
from the chemical attacks by salts like Sulphates and Chlorides present in

water and Carbon-di-oxide like corrosive gases present in air.

VERSATILE

Geckrete binder offers greater promise for the pmductian of bio fiber
based compaosite materials. [t gives better properties to the final product
when compared o some of the current cement and pelymer resin based
binder systems.

The areas in which Geokrete excels when compared to other systens are
fire resistance, milddew resistance, dimensional stahbility and {:|ur{:||:ui|i’r\,'.
Cine can use Geckrete™ binder to prcx:luce value odded pmduc’rs from
wood waste, agricultural waste, wood processing residue, and paper mill
residue etc.

Geokrete™ binder can be altered inducing desired property depending on
the industrial waste nature and it can be used to accommedate the waste
to make useful product. While doing so the hazards in the waste can get
stobilized or encapsulated and the leaching issues because of land filling

of the waste are taken care of.

Typical example i that Geckrete™ was used to bind the spent or used
sand in India’s largest foundry and an acid resistant tile was developed.
Marmally these sands are coated with resin and due to the leaching issues
-EIiSpDEﬂl of itisa tough task where Geckrete™ binder pn:rvided the eco

friendly solution

Ancther example where Geckrete can be used to convertwaste intowealth
is the drill cuttings that comes out of il well can be captured and can be
mixed with Geckrete binder The resultant slurry either can be rEiI'IjEd-ECI
into the well or can be made into solid blocks which can be used for

mﬂking 5I.II:|-I:H:|5:EE- D'F FDEH:IS.

Geokrete™

i formed by the chemical reaction between inorganic metal
oxides and polymer solution wnlike in Portland cement system. The
chemistry of the reaction process has the advantage that it can be used to
treat wide range of wastes. The stabilization process using our preprietary
Geckrete™ binder involves the eadtion between the contaminants and
the binder companents at room temperature resulting in the conversion of
hazardous substances to a more stable and insoluble form.

The advantage of using Geckrete™ in waste stabilization
. Room temperature process

. Fast setting nature prevents the workers exposure

. Passing of carre 5|:-{:|m:|ing environmental norms

+  Higherwaste loading, hence minimal stormge space

»  Binder can be easily transported to contaminated site

. Treated or stabilized waste can be reused at the same site

+  Safe transport of stabilized wastes

+  Fire retardant binder

. Dioes not use any toxic materdalk in the binder formulation

+ Mo need to use potable water, Sets with saline water



SINGLE BINDER FOR MULTIPLE INDUSTRIES

Geokrete™ technology can be used to develop products for multitude of
ﬂpp|icc|ﬁnns for various industries due to its unique and superior properties

and wide peformance range.
Qil Fields

Biomaterials

Coatings

Fire resistant

Anficorrosion

Radiation shielding

Waste stabilization

Castable refractory

Electronic materials

Composite building products

Low cost housing

Structurally integrated panels (SIP)

Tiles (Cool roof, thermal insulation)

Panels (like Meise insulation)

Architectural Meolded Products

Concrete and structural repair

Construction chemicals

Industrial waste te wealth ....

One of our key scientists wos involved in fundomental research and
invention of unique kind of gec\pahﬂmer in USA during 2000. Later we
continued the basic and application oriented research by medifying the
charmcteristics of the ingredients used to manufacture Geckrete for about

a decade and -EI-EV‘E'DPE-E' the user frien c"\,' Geokrete™ fechnabg\,'.

Since Geokrete™ tech n{:\l:\g\,' iz useful to various industries and for different
upp|i<:{:|1'ian5, at Ecomaterials we m{:bdiﬂ' its properties depending upon the
upp|i<:{:|1'ian need and hElp our clients to develnp next generation pr{:»d ucts
in their cc-rrespanding feld of interest. Tech4trans is suppaﬁed by state
of art matenal science |{:||:H:\r{:|h:vr~|.'r pi|{:|’r plﬂnh and pr{:\dud dewzhpmem

team with scientists and engineers.

There are two types of licenses that can be granted - exclusive and nan-
exclusive licenses. An exclusive Intellectual Property(l ) |k:eni:e, as the
name suggests, allows the licensee to be the scle party to use the IP A
non-exclusive license allows the |P righfs to be used by more than one

licensee.

Exclusive IP license is grﬂnfﬂd in certain situations where the |P requires
significant further investment into the product to make it market-ready.
Where an exclusive licensze is pr{:wi:led, it will h,'pica”-,' be restricted to:

+  Specifc felds of use
address the

sufficient h' wide to

market

those are

licensee’s pnfenﬁcl| segments,
. Particular geogruphic areas where the licensee & conhdent of the

market.

Mon-exclusive license is grﬂnied when the |P has a boad oo pe and can

be usedin mu|fiplE industries or {:||:-p|k:c|ﬁ:-n$ by diﬁerenfcampﬂnies_.
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APPLICATIONS

CONSTRUCTION
Rapid construction and repair

Geokrete-PR a products based on Geckrete™ technology has been widely
used as structumal repair material. It sets up in few minutes and lead =
quick return to service in less than 2 hou I'!-.CDIJPI-ECI with unique properties
like freeze thaw resistant, no water curing, nen shrink, excellent banding to
almest wer\,"rhing and to ihEl'E. immune to chemical attacks, etc makes it

an ideal choice for critical repair applications like

- Airport runway, Bridge deck, Port jethy
»  Highways {Pot hale)
. Structural concretes, Industrial ﬂmring

. Gr{:-ufing of precast pieces ..

Cold weather concreting

Geokrete™ technology can used to formulate concretes which can set in
minutes rather than days even at sub zem femperatures up to - 10°C
which is useful far applications like cold weather concreting, freezer floor

repair, etc

High temperature concreting

Geokrete™ because of its nature to form highly dense matrix coupled with
its |'|ig|'| thermal di#u;iviw rates can be used to dew|ap concretes that
can tolerate temperatures as high as 1200 C. The potential applications
include pads for vertical take of and landing, periphery of rocket launch
p{:u:l. Space far spent fuel dispasa| tank, Faundr\,', Steel and MEH‘ing
plants, Malten minemal processing facilities, Military aircraft engine testing

facilities etc

With Geokrete™ the possibilities of developing a coating based inorganic

material: becomes an reality. dei‘fianu”‘f the coating industries have
relied heavily on using organic polymers to develop coatings for various
applications which not only creates health hazards but alse has other
functional 5|'|curh:cumingi-. Mo with the advent of Geckrete it is possible to
develop a range of coatings starting from Anti corrosive coating o high
temperature coatings using Geokrete fechnabg\,'.

Using underlying Geokrete™ technology, we helped to develop an

advanced high temperature anticorrosive coating in USA.

Ol well indusfr\,', till now, has CI-EPEI'ICIEEI on medified Portland cement,
but there are number of areas where it is not reliable. It does not set easily
at low temperatures, because the water in it will freeze even before the
cement sets. Free calcium hydroxide present in it is affected by down hole
gases like carbon di cxide and chemicals such as sulfates and chlorides as
a result, cement perﬁ:\rrr'rnnce becomes poor |Ec|c|ing to failures. Because
of the ability of Geokrete™ to set at bow temperatures and resist attack
from su |'F{:|hzs, Chlarides and gases like carbon di oxides which are present
in the dewn hole it becomes an ideal choice for cementing steel casings in

an ail well when the conditions inside the well become ascerbic.

Using underlying Geokrete™ technology, we helped to develop an

advanced cil well cement for our client in Canada.

Geckrete™ can be dew_'bped to pn:wide protection |ining for steel pipes
that may find its use in industries like cement, power, mineral processing,
mining, paper pulp etc becouse of it high temperature resistant properties

and its ability to accomodate wide ra nge materials as fillers.
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BIOMATERIALS

Geokrete™ has multitude of applications in the areos of biomaterials
because of its unique properties like gm{:l injectahility, gom:l resorpability,
self setting abiliy, meldability, biccompatibility, ostecconductivity,
bicactivity, abilityto deliver biomolecular compounds, ease of preparation

and low cost.

Due to the unique properties, Geokrete™ fechnalng\,' can be used to
develop an advanced bone and dental cements which can be ideal for
a wide mnge of applications starting from bone woid fillers, filling holes
left by routine tooth removal, space Fl"ing during spinal fusions and

maxillofacial reconstruction.

RADIATION SHIELDING MATERIALS

Geckrete™ can be formulated to develop radiation shielding concrete
with which requinzd $|'|iE|c|ing effect can be achieved in very less thickness
when compared to the one made with conventional materials. Potential
area of application includes nuclear facilities, radicactive medical waste

stabilization, etc.

Geakrete™ hzchm:uk:\g\,' can ako be used to devek:\p radiation $|'|ie|{:|ing

coatings.

ELECTROMIC MATERIALS

Geokrete™ becouse of its un ique characteristic of accepting wide range
of filler materak in #ts matrix can be developed for various electronic
applications which include but not limited to insulators with low dielectic
constant at room temperature by incorporating different materials having
different properties. & multiphaze material could patentially be formed
at room temperature using Geokrete binder having phases with various
different properties that would contribute to the wheole compasite.

Geokrete™ iz a ultra high performance binder which can be used to

manufacture unique quick setting and curing free produdi with superior
properties - An ideal choice for Construction Chemical and Premixed
Products Manufacturers

Some of the products which can be readily fermulated by adding different

additives like palymers, deﬁjﬂmersr nzh:lrﬂ»c_'rsr and accelerators are

RTS in Zhr with 20 MPa strength
. Instant concrete RTS in 2hrwith 20 MPa sl‘rer'lgih
*  Rapid =et anchoring grout RTS in Zhr with 20 MPa strength
RTS in | minutes

. Instant crack filler RTS5in 15 minutes

+ Watertight tile grout RTS5in 60 minutes

. 55|‘F|eve|ing underlayment RTS in 2hr with 5 MPa sirengih

+  Rapid repair martar

. Water p|ugging cement

Geokrete™ technology can be used to develop multiple next generations
bui|{:|ing materials by addition of pEI‘FDI'I'HEI‘H:E additives and deriving
requirzd properties.

COOL ROOF TILE

Based on one of cur client requirement, we have deveh:\ped a monolithic
light weight {11 mm thickness) cool roof tile based on Geokrete™ which
reflects heat waves with Sclar Reflective Index {SRI) more than 97 and
water pFD-D‘F.

COMPOSITE BUILDING MATERIALS

With the ahility of Geokrete™ hzchnc\lng\,' to bind wide ra nge of materia ls,
various odvanced building materials like specialry panels (noise and
thermal insulation), structurally integrated panels (SIF), compesite
bui|{:|ing blocks hm-'ing cellulose, Fll:bers, wastes, etc can be manufactured..



GEOKRETE™

For Products & licensing
of the technology

Eco materials India LLP

8/5, SREYAS

Race View Colony 1st Street
Guindy, Chennai - 600032
Tamil Nadu - India

Ph + 91 044 22441395
mkt@ecomaterials.in
www. ecomaterials.in

Ecomaterials invents and offer
innovative technologies to its clients
enabling them to develop products
of the future and achieve competitive

edge and enhanced market position.




