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GEO HYBRID MORTARS

e Sustainability, reduced carbon footprint,
green are heard every day in the news
cycle

* Concrete and most concrete repair
materials are based on Portland cement

* Portland cement production accounts
for 8% of global CO, emissions’

* 1 ton of cement products results in ~1
ton of CO, emissions*

* Ref: Chatham House
+ Ref: Scientific American, 2023
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GEO HYBRID MORTARS

* Production has leveled off since 2013, likely the result of increased use of SCM’s
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* Even with Portland cement production leveling off ...
* 4 Billion metric tons of Portland cement results in 4 Billion metric tons of CO,!
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GEO HYBRID MORTARS

In the late 1970's, Joseph Davidovits, the inventor and developer of geopolymerization, coined
the term “geopolymer” to classify the newly discovered geosynthesis that produces inorganic
polymeric materials now used for a number of industrial applications. He also set a logical

scientific terminology based on different chemical units, essentially for silicate and

Geopolymer _— Portland Cement_free binder aluminosilicate materials, classified according to the Si:Al atomic ratio:
Si:Al =0, siloxo
”GeOpOIVmerlzatlon” COlned by Joseph Si:Al = 1, sialate (acronym for silicon-oxo-aluminate of Na, K, Ca, Li)
. . . i:Al = 2, sialate-siloxo
Davidovits in the later 1970’s s

Si:Al = 3, sialate link.

Class of inorganic, polymeric materials that

form different chemical units of silicates and Wi-a -8 fi-0-5 i-0-Al we =08
. o . . 'I'i'; f==a II'-_'; E}Lﬂ-hl;ﬂb '5'1'.,[-11—31&..'{: 'ﬁ
aluminosilicates ... similar to Portland cement. TR Y B T L} S \
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JEj0-5i Wa" Bl - S Hs® il =5 LT
to Portland cement LT, i TR AL TE
L] L] - G & |=0 [a] |=L)= a
T T e L ) / y /
Limitations as a result of scale-up and "E"ﬁ;’-‘lﬂ" -f-"i.'-‘?t; {ir-""’“““ f ﬁ‘“ B,
il—o-5) Sl—o=# Si=0-5) 2=

acceptance

®
BUILDING TRUST A



GEO HYBRID MORTARS

Geopolymer — like Carbon footprint greatly reduced vs.

Utilizes supplementary cementitious traditional repair mortars (20-50%)
materials (SCM’s)

Ref: Portland Cement Association
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GEO HYBRID MORTARS

The calcium silicates in Portland cement react with water to
form hardened cement paste (sometimes called “gel”)

C,S + H,0 - C-S-H gel + CH

CH (calcium hydroxide) is a by-product of the reaction,
provides no strength and results in porosity

SCM + CH + H,0 - C-S-H gel

Ref: Frank Hoffman

SCM’s react with water and CH to form more “gel” in the
micropores, resulting in lower permeability and increased
Iate-age Strength BUILDING TRUST &



GEO HYBRID MORTARS
BENEFITS - SUSTAINABILITY

GWP of 1 kg of formulation

M Fillers
1 Binders

Additives

Reduction of Portland cement
by > 25% and addition of SCM’s

REDUCTION IN GWP WHEN

COMPARED TO SIKACEM-226 Ci

0.07
kg/CO2 eq. 0.04

SikaCem-226 CI Sika Monotop Geohybrid-4500

* GWP — Global Warming Potential

®
BUILDING TRUST A



GEO HYBRID MORTARS

ASTM C 1202 — Rapid Chloride Permeability
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ASTM C 1202 Results (56 days) — Holland (2012)
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GEO HYBRID MORTARS

Lower exotherm
Deeper applications

Up to 36” thickness in one
application without aggregate
extension

®
BUILDING TRUST A



GEO HYBRID MORTARS

Improved chemical resistance
Acids — sulfuric acid (pH =1)
All inorganic acids

Biogenic corrosion — H,S
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GEO HYBRID MORTARS

Improved abrasion resistance

Specifically, underwater

ASTM C 1138 — Underwater abrasion resistance
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GEO HYBRID MORTARS

Higher in-service temperature
resistance

Up to 1000°F (537 °C)

Temperature limitations are a
result of sand / quartz aggregate
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GEO HYBRID MORTARS

Early-age strength development

Remember: Portland cement must first react
with water for the calcium hydroxide (by
product) to form C-S-H gel

Not rapid set
Very slow or no cure at cold temperatures

Can be accelerated, but present safety hazards

BRIDGE
UHDER REPMR
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GEO HYBRID MORTARS

Primary Treatment

Sedimentation
Grit Chamber Tank

SLUDGE
THICKENING

_ SLUDGE
. DIGESTION
)

e

" BiosoLips

DEWATERING

Ref — ChemTech Int’l
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GEO HYBRID MORTARS

Source - MCSP
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GEO HYBRID MORTARS

MEERNpARER

Source — RUD
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GEO HYBRID MORTARS
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GEO HYBRID MORTARS

69.1 million tons

—

Rubber, Leather and Textiles: 6.05% ~—
Wood: 4.49%
Plastics: 4.47%

Other: 1.40% 1

Metals: 12.62%

Glass: 4.43% '

—

ser and Leather: 3.13%

Paper and Paperboard: 66.54%

Source- EPA

292.4 million tons

Misc. Inorganic Wastes: 1.39%

Other: 1.56%
/

Textiles: 5.83%

Wood: 6.19%

Food: 21.59%

Yard Trimmings: 12.11%

/
J

Paper and Paperboard: 23.05%

Sl Glass: 4.19%
‘ T Metals: 8.76%

Plastics: 12.20%

BUILDING TRUST



GEO HYBRID MORTARS

Source — Beton LLC
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GEO HYBRID MORTARS
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Source — USGS
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GEO HYBRID MORTARS

Source — NYSDOT
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GEO HYBRID MORTARS

Source — LMM Group &
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GEO HYBRID MORTARS

SikaMonoTop® 4500 Geo Hybrid Sikacrete® 6000 Geo Hybrid

Sikacem® 900 W

®
BUILDING TRUST A



GEO HYBRID MORTARS

Portland cement production accounts for 8% of global CO, emissions

Geo Hybrid mortars result in 20 — 50% reduction of GHGs

Geo Hybrid mortars offer many property improvements vs. OPC-based mortars
No special mixing, handling or safety considerations

Comparable cost to current technology
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