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Chapter 1: (20 minutes)

» Penetron product range suitable for water treatment plants.
* Penetron crystalline technology and how it works.

« Common applications of the Penetron system.

» Concrete test results with Penetron Admix.
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Chapter 2: (15 minutes)
» Penetron system in concrete exposed to Biogenic Sulfuric Acids.
» Extended support to clients — Repair of defective concrete and
protection of the newly poured.
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PRODUCT RANGE

Proven Performance

\\.' e
PENETRON ADMIX SB‘}E”?-PENEBAR SW-55

PENETRON BIOMIC

PENEBAR SW-45

PENEBAR PRIMER

STD PVC HYDROSTOPS
SPECIAL PVC HYDROSTOPS

W
PENETRON COATING“S 'Z PENESEAL PRO RTU
AW, |
k

PENEPLUG PENESEAL FH PS
PENECRETE MORTARj‘; ﬁPENEGUARD
WATERPLUG SUPERCURE HR
BLOCKSEAL MEMBRANE SUPERCURE HR-30
INDUSTRIAL SELF-LEV SUPERFILM AA
INDUSTRIAL SL PRIMER

PENETRON V/O PATCH

PENETRON CR-90

UPLUG

PENETRON ARC

Q
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PENETRON ADMIX SB3

PENETRON BIOMIC
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PRODUCT RANGE

Proven Performance

PENETRON COATING‘\‘_ ;‘é PENESEAL PRO RTU
% :
PENEPLUG ’“‘\\Q\ 2 PENESEAL FH-PS
Long-Term Protection Against MIC PENECRETE MORTAR\\\Q wPENEGUARD
- . SUPERCURE HR
Penetron BioMIC , e 1
Antimicroé)(i)asla(giz?grl_e/ter:nédmixture | SUPERCU RE HR_SO
SUPERFILM AA
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MAIN REASONS FOR CONCRETE DETERIORATION

INCREASE CONCRETE - _ Attack
DURABILITY. vr 1o wsieags / “Rod e

= Biodeterioration

= Microbially Induced
Corrosion (MIC)




PENETRON® SYSTEM
How does Penetron Crystalline work?




ADVANTAGES OF THE PENETRON® SYSTEM

Main points to retain

 Penetronis a & dealing with any concrete
>16MPa (Resi., comm., mining, tunnels, marine, bridges, precast,..)

* Integral waterprooflng system.
* Protects concrete for life.

« Resistance to high hydrostatic pressure (20 Bars / 200m).
« Resists chemical attacks (pH 3 -11).
* Allows concrete to breathe and blocks moisture ingress.

* Reduces chloride penetration, sulphate and carbonation.

« Self-heals cracks up to 0.5mm.

« Approved for use in potable water applications (AS-4020).
* Fully compliant with the AS-1478.1-2000.
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ENETRON ADMIX TRACE

Making Invisible Crystalline Technology Visible




MICROSCOPIC IMAGES OF THE CRYSTALS

5 W 2

g

Formation of crystals in progress Crack fully sealed
Magnification x100.0 N Magn|f|cat|on x500 0




PENETRON CRYSTALLINE IN NEW CRACKS
Within one week
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PENETRON ADMIX LAB TESTS

Penetration of water under pressure - NBR 10.787/94 (April 2007)
Lab: IPT (Technological Research Institute of Sao Paulo State), Brazil

Applied water pressure:

« Tstand 2 day 0,1 MPa
« 3rdday ; 0,3 MPa
« 4 to Tth day : 0.7 MPa

20 MPa concrete

. PENETRON
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PENETRON SYSTEM

TYPICAL APPLICATION DETAILS



PENETRON SYSTEM

TYPICAL APPLICATION DETAILS

WATER TANK TREATMENT



PENETRON SYSTEM

TYPICAL APPLICATION DETAILS

5% PENETRON ADMIX
~~ + PENETRON BIOMIC

e
o an g

SEWAGE TANKS



PENETRON SYSTEMS

TYPICAL APPLICATION DETAILS

\
X

PENETRON ADI
IN PVC WALL

PENETRON ADMIX

CUT SKIN

WATERTABLE

~ |

T FENEBAR SW L PENETRON ADMIX
/ Il WORKING ACCESS

// — PENETRON ADMIX

(D o
C| £
| 2
CD

AHE51 . PENECRETE MORTAR

AP0l 40x%40mm IN CORNER.
bobo|2. SUPERPRIME 711

b d] 120x120mim.

7o b | 3. FIBREGLASS MESH.

[OHOH4, 2 COATS OF BLOCKSEAL |\
U] R R

N el ABRADETE | Penetron Admix SB

PVC WALLS IN BASEMENTS

s




PENETRON SYSTEMS
TYPICALPPLICATI I?ETAILS 7
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| Shotcrete Walls

- ' Penetron Admix SB
Penebar SW Waterstop /

L

SHOTCRETE IN BASEMENTS




PENETRON SYSTEMS

TYPICAL APPLICATIONS

PENETRON ADMIX

Because of the high B
chloride level in the sea R SNt . ——
water and the air, every & - | (e 18 _I[u
precast element was - —n

treated with Penetron
Admix.

The splash zones could
now resist the severe
concrete deterioration.

Sydney Seaplane Terminal at Rose Bay, NSW.
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PENETRON SYSTEMS

TYPICAL APPLICATIONS

PENETRON ADMIX
IN MINING

PENETRON ADMIX was
used to construct the
foundation slabs of the !
processing plant and
storage bunker, and

the pile caps of the
logistics building.

Mining complex in Solikamsk, Russia



PENETRON SYSTEMS
TYPICAL APPLI?éTIONS ;
PENETRON ADMIX Fiie S

i . #

- -

Treat concrete tanks
to treat the acidic
discharge water from
3 local mines and
remove the toxic
pollutants from the
mine water before it is
funneled into local et

rivers (Chloride, salts). m

Advanced Water Treatment Facility Mannington, WV, USA



PENETRON SYSTEMS

TYPICAL APPLICATIONS

PENEPLUG, PENETRON
& PENECRETE MORTAR

Repaired Tkm worth of _a
cracks in the concrete ‘==
floors and walls in all §
storage tanks to 5
ensure the long-term
durability and
sustainability of the
concrete structure
even in harsh
environments.

Gold Coast Desalination Plant, QLD
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TEST RESULTS OF B80 B2, C2, AND CONTROL

TABLE 3: Test Results Mahaffey Associates

TRIAL MIX NUMBER 1A 2022

Mix Type

remeacest | Chloride Ion Diffusion — Based on Fick’s 274 Law
Mix Designati BQ() mix (B2 exposure) " Without Activation: From 100 years to 137 years

With Activation: From 100 years to 170 years

¥ pressive &

Marine mix (C2 exposure)  Without Activation: From 100 years to 135 years

Drying Shrinka

With Activation: From 100 years to 295 years

28 (activation) 10 3

Water Permea......,

56
Chloride lon Diffusion |x10712 m?/s

56 (activation)

Resistivity kacm 28

Accelerated 28
Carbonation

28 (activation)

Chlonde lon Content

Sulphate lon Content




WESTCONNEX TUNNEL IN SYDNEY - 3A & 3B

Hanson Concrete Test Results
Hanson

HEIDELBERGCEMENT Group

Age or

Property Test method deflection

Requirement = Result

Age or
Property Test Method |Deflection Result

Density AS1012.12 28 days 22250 2407

Early age GHr
Permeability DIN 1048 28 Days <25 9 Compressive 12Hr
3 weeks /8 Strength 24Hr

Shrinkage (Maximum) AS 1012.13 560/800¢ | 470/600 Spec. note 1
weeks

7

Cast Sample:

Parameter Test method Result Certificate A51012.8.1
Compressive | or AS1012.9 |90

Strength

28

7
Acid soluble chloride ion content Calculation | Calculation e

3
(kg/ m’) Cored Sample:
AS101.2.14 90

Sulphate Content (% by mass of . |
acid soluble S05) Calculation Calcultion

Lining shotcrete with Penetron Admix & micro-synthetic fibres to enhance Fire Resistance



WESTGATE TUNNEL VIC

BORAL concrete Test Results

e ELOW JETRNE: T L o
-. m

/ i %t \;/ A SRS VOLUME OF PERMEABLE VOIDS [
“***" |COMPRESSIVE STRENGTH OF CONCRETE CYLINDERS \

Details of Sampled Concrete Concrete Specimens and Results

Date & Time Time Sampled Plant Code Grade(MPa) Air(%) Specimen Dimensions Density Curing Type Dateof Age Strength Marks Fail Location & Remarks

Batched Time Moulded Docket No Agg(mm) Compact Ident. (mm) (kg/m?3) Initial Std of Test (days) (MPa) Node
Truck No Product Code Slump/Super(mm) Avg. (hrs) (days) Cap
T Load /Prog. Load Design Measured Diameter Height
— 10/02/20 12:10 N/A S50 2.0 L1579A 99.9 201 2340 27 1 G 12/02/20 2 A70 N Sampling AS 10121 C\%a
12:00 12:15 L1579 14 XV  L1579B  99.9 201 2360 2 G 13/0220 3 295 N ‘:—I‘;‘{‘g‘gﬁg\lﬁg& K"g;\gm“
N/A N/A 180/N/A 220/N/A L1579C 100.1 201 2340 3 G 14/02/20 4 440 N
L1579D 100.1 201 2340 6 G 17/0220 7 5.5 N
L1579E 99.9 201 2360 30 G 12/03/20 31 825 N
L1579F 100.2 202 2340 30 G 12/03/20 31 820 N
L1579G 100.0 200 2340 55 G 06/04/20 56 875 N
L1579H 100.1 200 2340 55 G 06/04/20 56 840 E N
L1579l 100.3 201 2360 90 G 11/05/20 91 835 E N
L1579J 99.9 203 2340 90 G 11/0520 91 860 N
L1579K 100.2 201 2340 119 G 09/06/20 120 895 N
L1579L 100.1 201 2340 119 G 09/06/20 120 890 N

=
21
28
35

ZIUdTZUZu
9/03/2020
16/03/2020
23/03/2020

SUU
340
348
368

Zro
312
324
344

T-\-L:__#____ _ }—F —Lmﬁ:ﬁ"f;’rg_ﬁ:gl_—
ORIVEN PILE ——I ) ! L J :—]

ELEVATION - C2-PD3 [AS SHOWN) l'—'“"'- -

ELE\MTIUH I:2 F‘Uf' [SIMILAR) m

£[F

A

‘ Mgu urecon :“ ) franaton m:ﬁm 42 30/03/2020 384 356 360 370
S ]| 2 | MOLLAND T ol 49  6/04/2020 392 364

PILES CAPPING BEAMS AND COLUMNS
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Biodeterioration of Concrete

?'

' 4

Microbially Induced
Corrosion (MIC)
takes place when
sulfuric acid,
produced by a family
of bacteria, eats away
the cement paste -
leaving the
aggregate and
reinforcement steel
exposed.




thiobacnlus ’/'\

Ferroox1dans

Acidithiobacillus
Ferrooxidans
(i.e. iron eating

bacteria) eats away at
the exposed
reinforcement steel.




AEROBIC Biofilm
temp. > 15 °C
R.H. > 87%

Biogenic S MIC Corrosion
sulfuric acid H2 O g | [t e

>5 mm/year
20,

(AEROBIC Biofilm)
Acidithiobacillus thiooxidans &
Acidithiobacillus ferrooxidans

‘A\tack HZSO4

H S gas Turbulence
SUIphlde gaS 2 q Velocity ¢, > 1,5m/s
H Saqueous 9 HZSgas

(ANAEROBIC Biofilm)
Sulfate-reducing bacteria

Sulfur compounds S
PENETRON

ANAEROBIC BIOfI|m
velocity ¢,,, < 0.6 m/s
time detention >30 min




Aerobic Biofilm

e Consists of Sulfur Oxidizing Bacteria (SOB)

* H,S + 20, + Thiobacillus = H,SO,
» < 3% O, (below water) = No Thiobacillus
» 5-10% 0, = H,S0, forms (ideal conditions)
» >18% O, = No concentration of H,S

Anaerobic Biofilm (0.3 — 1.0mm thick)
e Consists of 3 layers
1. Neutral layer on concrete
2. Sulfur Reducing Bacteria layer (SRB)
3. 0, containing layer in contact with sewage.

AEROBIC Biofilm
5-10% 0

™ H.50, rdci

Gas Zone

v 0 58
SO A AR SIS
oy AL YR ‘--‘.:,

ANAEROBIC Biofilm

2 - 2000 ppm H,S H,S: Sulfuric gas H,SO,. Biogenic Sulfuric Acid

PENETRON
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Anaerobic vs. Aerobic Biofilms

BioMIC

Protecting concrete
against corosive

SEWET (Jases




IL CONCRETE PRUODTECTION

Modified ISO 22196 Test Methods

Verifying the antimicrobial 800000

effectiveness of BioMIC against 600000

Thiobacillus bacteria. 2
© 400000
1. Concrete samples were aged to §
reduce surface pH, creating suitable c 200000
conditions for bacterial growth. 3 0
2. Tests started when pH 6.5 (+/- 0.5) Control Penetron BioMIC
3. Samples inoculated with T. novellus EBOhr m24hr

were incubated for 24 hours.

BioMIC killed 99.9% of the
Biogenic acid producing, Thiobacillus
bacteria within 24 hours

4. Sample surfaces were tested.




— NOTE:
enetron Admix |-—> Penetron Admix makes

pH 3 to 11 .
‘ concrete sulfate resistant.

14

1 000 000 000 000 time
at pH 12.5 compa

NOTE:
Penetron BioMIC prevents
Biogenic Sulfuric Acid formation.

Penetron BioMIC
pH~0.6t09

PENETRON




1st Water Blast
4000 psi

To remove the

2" Water Blast
8000 psi

To reach the
microcracks

972588 28.0kV X5S0V0. 06

PENETRON
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PENETRON SYSTEMS

REPAIR OF WET CRACKS - Typical

STEPS

1. Repair the dry & damp cracks first,
then move to the wet ones.

2. Cut 20W x 35D key minimum in a
dove-tail shape along the cracks.

3. Apply 15mm to stop
the water leak within 30 seconds.

4. Brush slurry over
PENEPLUG and the inside of the key.

9. Fill the rest of the key with

6. Finish the repair with one coat of
slurry.

NOTE: For dry cracks, no need to use




PENETRON SYSTEMS

CONCRETE DAMPNESS & DURABILITY REPAIR
STEPS

1. If there are any cracks, remediate
them first following the steps in the
previous slide.

2. Clean the wall or slab with high
pressure water.

3. Mix powder with
water, just enough to apply within
20min.

4. Brush 2 coats of

slurry over the entire wall or slab on
damp substrate.

5. Apply water for 2 weeks to
accelerate the growth of the crystals
within the concrete.




PENETRON SYSTEM

TYPICAL APPLICATION DETAILS

? Sealing of high

Waterproofing Sealant trafficable Walkways
L PRO RTU PENESEAL PRO RTU

ROOFTOPS, BALCONIES, SWIMMING POOLS, WALKWAY S

Penetrating




THANK YOU

Any Questions?
Let’'s discuss your projects

R, : ST
b e a7 .
Rfod w—— P d’l el
s LT G i § R,

=! We provide Warranties |

Head Contractor

Presenter:
Hacene Baleh Presented to:
National Technical Manager ACSE
B.E, M. Eng, C.Mgnt, MIEAust 26 May 2022

Hacene@Penetron.com.au
0427 286 998
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