Who is Krystaline Technology S.A.?

- Provide waterproof concrete that is
sustainable, durable and
competitive.

- Tanking system where the concrete
itself is the waterproof membrane

. ditivos para impermeabilizar hormiga
- Internationa

than 25 countries

- Corporate headquarters located in
Alicante (Spain).
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C-S-H Technology

The NEXT generation of crystalline concrete
waterproofing!

A KRYSTALINE®



What is C-S-H?

C-S-H = Calcium Silicate Hydrate

Calcium = Ca0 = Calcium Oxide
Silicate = SiO, = Silicon Dioxide
Hydrate = H,0 = Water

* Itis created during the hydration process and
continues in the long term in the presence of
water

* Itisanon-soluble concrete binder

_ ) * Itis considered a hybrid as its structure shares
20kV  X5,000 Suni” T 1OMMSEL both crystalline and gel-like characteristics.
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What makes Krystaline C-S-H Technology
different?

C-S-H Technology = A technology that increases/enhances C-S-H
gels and crystals to waterproof the concrete

1 cs+ ,l,Ca(OH)z
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Quality Proven Technology

Differential-thermal analysis results (DTA) B —

“4CHNE TECHHEL OB ES MATCRALY iuss 30530

Investigution on the eflickency of innzrmal sun chemicul
remereie - sircial characicristics

Calcium Calcium Silicate
Hydroxide Hydrate C-S-H
Ca(OH), (rel %) (rel %)
Reference 1937 8733
Concrete
Krystaline 1455 (- 25%) | 11.880 (+36%)
Concrete

Published - MACHINES. TECHNOLOGIES.
MATERIALS INTERNATIONAL SCIENTIFIC
JOURNAL ISSN PRINT 1313-0226, ISSN WEB
1314-507X, YEAR X1V, ISSUE 3/ 2020
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Krystaline Add1 (Admixture)

o Low addition rate compared to standard crystalline
technology products (as low as 1 kg per m’)

e Compatible with most admixtures

o Replaces set retarders and plasticizers subject to
mix design

e (Can be added to dry mix or wet mix
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How does C-S-H Technology compare to other
admixtures?

vs Reference Concrete Kryton KIM Xypex C1000 C-S-H Technology
Admixture

Water penetration reduction 50.0% 46.6% 72.2%
Compressive strength increase 17.2% 27.6% 39.6%
Capillary absorption reduction 21.1% 24.3% 37.3%
Total pore volume reduction 30.8% 22.2% 46.2%
Average pore size reduction 5.7% 13.3% 33.3%

As per comparative independent 3™ party testing
Compressive strength @ 28 days
Capillary Absorption @ 7days

&
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What about dosage differences

Xypex C1000 - 1.5% of cement vs Krystaline Add1 - 1 kg per m3

Based on a concrete mix design of 350 kg per m3 at dosage as per technical datasheets

= ,
\B ./ { ,/
5.25 times more ; . ‘/ B |
X\Ipex c1000 1 // ) . b _ i //
required per m3 1/‘ - — r
FF .
Quantity of Concrete Quantity of Xypex Quantity of C-S-H Difference
C1000 (5.25 kg/m?) Technology admixture (1
kg/m?3)
1,000 m?3 5,250 kg 1,000 kg 4,750 kg
5,000 m3 26,250 kg 5,000 kg 21,750 kg
10,000 m3 52,500 kg 10,000 kg 42,500 kg
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The C-S-H Difference?

Reference 500X Krystaline C-S-H

Comparison of Reference Concrete versus C-S-H Concrete
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Self-Healing Abilities

Third party testing and on-site experience proves self-healing ability
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Replacing Membranes

Eliminates the difficulties of placing membrane

Applications in wet areas are an advantage for C-S-H treated concrete

Effective protection for the life of the concrete

Removes the need for accessibility:

Over-excavation is not required

Membranes and positive side applications are subject to deterioration
when exposed to water borne contaminants.

C-S-H technology admixtures, unlike membrane systems, are not based
on petroleum or other environmentally unfriendly materials and are
completely VOC (volatile organic compound) free.

Increases productivity
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Small Problems = Big Cost

When membranes fail it is
almost impossible to locate
the failure.

Future problems and
maintenance are also prone
to lack of accessibility and
very difficult and expensive to
resolve.

Should Krystaline fail the
problem is exactly where the
failure occurs and can be
treated from the negative
side.

WATERPRODOF CONCRETE
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Testing

Independent 3™ party tests have also proven the following benefits:

» Upto 79% reduction of water
penetration

* Reduced cracking

» Higher compressive, flexural and
tensile strengths

* Increased freeze/thaw resistance

* Improved flow and cohesiveness

WATERPROOFING THE WORLD! @ KRYSTALINE"®
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Proven Safe for Potable Water/Environment

4% LABAQUA

REPORT OF AT 239C OF BASED IN 14544-
3/2008 REGULATION FROM PRODUCTS USED TO BE IN CONTACT WITH
WATER FOR HUMAN CONSUMPTION

Repart Code: 3237801

This tepart anly atfects the sample. You can only partially reproduce weh the written
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Proven in Aggressive Environments
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Certifications and Endorsements

» Self Heals cracks to 0.5mm

* Is areplacement for waterproofing
membranes

* Is areplacement for waterproof
coatings

* Isusable in heavy hydrostatic
conditions

* Isusable with potable water

» |s safe for concrete

WATERPRODOF CONCRETE
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Surface Applied C-S-H Technology

A Krystaline C-S-H surface slurry
application was compared to PU, Epoxy
and Reference inside a secondary
settling tank.

At 2 years the only surface applied product
to show no water penetration was the
Krystaline C-S-H technology slurry.

Absorbed Water {ml)
o
-]

0 5 10 15 20 25 30 35 40 45 50 55 60
tiempo (min)

—@—Reference —@— Epoxi —&— PUR-mod ~&— KRYSTALINE
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CSH Technology in White Tank Systems

Tie-holes and Pipe Penetrations using
C-S-H grouts

C-S-H Admixture Treated
Concrete

Day Joint Designs using C-S-H grouts

WATERPROOFING THE WORLD! ﬂ KRYSTALINE®
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KRYSTALINE
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PROJECT EXAMPLES
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19 Apartamentos Harbour Lofts

Palma de Mallorca
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CARACTERISTICAS MECANICAS ENSAYO A COMPRESION

DENSIDAD | RELACION

RL SITUACION DEL PUNTO DE EXTRACCION ,
(g/em’) WD CARGADEROTURA RESIST. COMPRESION

kp kN (kp/em’) : MR(*)
3274 t1 losa krystaline 2,25 1,30 32970 3234 4555 447 492

3275 £2 losa kristaline 2,26 1,22 r 34950 3429 4829 474 52,1

3276 T Tosa 227 123 | 3020 | 2965 | 4175 | 409 | 450

3217 ©losa 2,31 1,21 r 29950 2938 4138 406 447




El nuevo Codigo Estructural
publicado en el BOE el 29 de Junio
del 2021 (Real Decreto 470/2021)
regula sobre la impermeabilidad
del hormigon en su articulo 43.3.2
utilizando los mismos criterios
limite que la anterior EHEO8 a la
que sustituye:

“En el caso de elementos
estructurales ubicados en ambientes
muy agresivos..,, el hormigon debera
presentar  un  comportamiento
suficientemente impermeable,
determinado segin UNE-EN 12390-
8.., segun los criterios recogidos en
la tabla 43.2.2":

Clase de exposicién ambiental

Prof. maxima

Prof. media

XS1,XS2 | Corrosion por cloruros marinos
b Corrosion por cloruros no marinos
XD3
XF1, XF2
' ' | Atague hielo/deshielo Cualquier caso <50 mm <30 mm
XF3, XF4
XM Erosion
XAl Agresividad quimica débil
XA2 Agresividad guimica moderada e <50m <30 mm
0 armados
Corrosion por cloruros marinos en zonas de
Xs3 : :
carrera de mareas (oleaje o salpicaduras).
Cualquier caso <30 mm <£20mm
XA3 Agresividad quimica alta
XA2 Agresividad gquimica moderada o entos <30 mm <20 mm
pretensados




VERTIDO: PASEO MARITIMO. CUBETA TESTIGOS LOSA Fecha fabricacién: 06-11-20
Datos suministrados por el peticionario a fabricante
HORMIGON Solicitado por: CONVENCIONAL POR ESPECIFICACION Tipo hormigon: HA-30/B/20/lIB+QB+SR
Suministrador: Planta: PALMA Camioén: - Albaran -
ENSAYO Condiciones ambientales: Ambiente de laboratorio Fechainicio ensayo 18-12-20 Hora: 100 Edad (dias): 42
Condiciones periodo de secado previo al ensayo: 72 horas a 50+ 5° C (segun Art. 86.3.3 EHE-08)
Tipo agua utilizada: Red abastecimiento Direccién de aplicacién: Direccion de hormigonado
CODIGO DE MUESTRA: 101282020003309
PENETRACION MAXDMA (mm) 26 27
PENETRACION MEDIA (UNEEN 12390-8:2009/IM:2011) (mm) 17 17
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VERTIDO: PASEO MARITIMO. CUBETA TESTIGOS LOSA con KRISTALINE Fecha fabricacién: 06-11-20
Datos suministrados por el peticionario a fabricante
HORMIGON Solicitado por:  CONVENCIONAL POR ESPECIFICACION Tipo hormigon: HA-30/B/20/1IB+QB+SR
Suministrador: Planta: PALMA Camioén: - Albaran -
ENSAYO Condiciones ambientales: Ambiente de laboratorio Fechainicio ensayo 18-12-20 Hora: 1100 Edad (dias): 42
Condiciones periodo de secado previo al ensayo: 72 horas a 50+ 5° C (segun Art. 86.3.3 EHE-08)
Tipo agua utilizada: Red abastecimiento Direccién de aplicacién: Direccion de hormigonado
CODIGO DE MUESTRA: 101282020003308
PENETRACION MAXIMA (mm) 18 19
PENETRACION MEDIA (UNEEN 12390-8:2009/IM:2011) (mm) 11 8
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CERTIFICADO DOSIFICACION

Ancjo 22 - EHE-08 Enzayes llevados 8 cano en labarstorio de sutocontrol ce: [mex Ezpana Operacanes 5.LU. - Pianta e Paima d Msiio]
Clente: Para el hormigon tipificado come: | HA-30/AC-E2/20/1II6+05 SR |
Obra: HARBOUR LOFTS
. cuya cosificacion es la siguiente:
Tipo de Hcrmism: HA-30/AC-E2/20/NI+00 SR
Planta suministro: | Cemex Espana Operaciones 5.LU. - Planta de Paima de Maliorca | Tipo Procegenca  Kg/m3o%
Cemento:  CEM I/425 R/SR CEMEX 363
Se ha sometido al tipo de hormigan y 8 su Cosificacion incicacos & 103 ensayos que se relscionaran s continuscion: Agus: CEMEX 143
Arena: AF-T-0/4-C CANTERA CALMO 5%
Ensayo de Permesbilidad: {mm) Arico AG-T-8/16-C  CANTERA CALMO 10%
Ango AG-T-16/22-C CANTERA CALMO 3%
Profuncidad maxima [Zm}: Profuncided megia (Tm'}: Agitive: Isoplast 1550 CEMEX 1,10%
Agitivo: ofiex 501 CEMEX 0,80%
1 11 T1 & Agitivo: Krystaline Add1 1,00
2 B T2 7 Rel A/C: 04
3 9 T3 6
Zm 93 Tm 63 Periodo ce valider del presente certificado, hasta: I 18/06/2021 ]
En Paima ce Mallorca & 17/12/2020
Ensayo Resistencia: [N/mm2)
X1 as !
x2 423
X3 434
Xmedia a3 Juan Vilanowa Vilarovs
Gerente Calicad Balesres

Fc.dosif = Xmedia - 1,33" [Xmax-Xmin]
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Ensayo de Permeabilidad: (mm)

CERTIFICADO DOSIFICACION

athacjo 12 tintn Profundidad maxima (Zm): Profundidad media (Tm’):
;E‘::: :::: Cemex Esparie u;ﬁ%%:.rm Ge Matorce | 21 1 1 Tl 6
sens ido al tipo de hormigén y @ su Cosificacion indicacas 8 Ios ensayos que se relacionarin 8 continuscion: ZZ 8 T2 7
M‘ ) (™) o 73 g T3 g—l
_ Profuncizsc maxims [2m} § nmmmmﬂf'ﬂ')i‘ Zm m’
! :;i I HA-30/AC-E2/20/1lIb+Qb SR I
i Tipo Procedencia Kg/m3 0%
R —— e Cemento: CEM 1/42,5 R/SR CEMEX 365
. Agua: CEMEX 145
o conid "o Arena: AF-T-0/4-C CANTERA CALMO 55%
E == i B Arido: AG-T-8/16-C  CANTERA CALMO 10%
= e = Arido: AG-T-16/22-C  CANTERA CALMO 35%
R ————— Aditivo: Isoplast 1550 CEMEX 1,10%
oo - Aditivo: Isoflex 501 CEMEX 0,80%
| Aditivo: Krystaline Add1 1,00
i ki Rel A/C: 0,4
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New headquarters of Booking.Com

Amsterdam (Netherlands)

A KRYSTALINE®



KRYSTALINE
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Aktull Parkgarage

hochwertigen EK& Appartmenzentrums Amsterdam Centrum

NUEVA SEDE BOOKING

CONSTRUCTORA ZUBLIN (STRABAG)
SUPERFICIE: 9000 M2

Canto Losa: 1,30 m
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KRYSTALINE
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\Water reactive polyurethane injection

in 2500 m of joints and cracks

400.000 €
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All new cracks were treated
with Krystaline 1 (1000 m approx.)
40.000 €

A KRYSTALINE"
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Surface Applied C-S-H Technology
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Local Projects
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Local Projects
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Local Projects
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Krystaline International C-S-H Projects

Water retaining dam:- Peru

-

High-rise - India

i e

Wastewater t_reatm
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Thank you very much!
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