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Hochseeschiffe

Worst
Case

“normal”

Test-
flachen

Schdaden durch Bewuchs 4
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Schaden durch Bewuchs

Technische Probleme durch Bewuchs: - Manovrierunfahigkeit

Schdaden durch Bewuchs 5
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Schaden durch Bewuchs

Offshore-Piles Ozeanographische Messgerate

Schdaden durch Bewuchs 6



Virtueller Biofouling-Workshop _ maritimes cluster g
24.11.2020 susmeriaronn [l “ P~ DR. BRILL + PARTNER

INSTITUT FUR ANTIFOULING UND BIOKORROSION

Methode Labortest: Seepockenlarventest

Kéaschern, Identifizieren und Auszahlen von Seepockenlarven

Ansiedlungsverhalten
in Petrischalen

Alternativ: Kultur von Seepockenlarven im Labor

Labortest Seepockenlarventest
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Molecular fouling { .
conditioning film : : 1 !

Microfouling

[Quelle: Natural
Environmental Research
Council (NERC)]

Freilandtest Seepocken-Schnelltest 8
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Simulierter Feldtest: Seepockenschnelltest

Ergebnisdarstellung Seepockenschnelltest

900
800 & UNIVERSITAT PADERBORN
c 700
= 600
S 500
S 400
£ 300
200 I I I
100 I
0 []
Q . ) O Q D Q) O Q D Q O @ @ o
"L"\:\ q;\fl’ fb'*\ib {b..\ﬂ‘r ??*’b‘ 03'«\?3 c;l/ ?,:\:b .\fb ,\93 \;\’\ QA é\{}\.-\@Q \00@
Vo W ov © YRR & Y
& .
Formulierung
X¥l%
FOUL@%;&PROTECT
ey %h*‘y

Freilandtest Seepocken-Schnelltest 9
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Methode Simulierter statischer Feldtest flir 6 Monate +
Hafenstation

Testplatten standig vertaucht am Ponton

» >

Statischer Plattentest 10
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Simulierter statischer Feldtest fiir 6 Monate +

Bewuchssukzession auf Referenzplatten 2018

Negativreferenz PVC

Positivreferenz Hempel's SilicOne

Statischer Plattentest 1



Virtueller Biofouling-Workshop aritimes cluster @ DR. BR".'.+ PARTNER

24.11.2020 INSTITUT FUR ANTIFOULING UND BIOKORROSION

Simulierter statischer Feldtest fiir 6 Monate

Ergebnisdarstellung Fouling Rating nach ASTM 6990-20
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13. Inspektion 2. Oktober 2020 nach 534 Tagen

Statischer Plattentest 13
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Methode Simulierter dynamischer Feldtest fiir 6 Monate
RotoMarin® FOUL&*X $§PR0TECT

e

At

2 SRS ST -
< NG RotoMarin®

Dynamische Plattentests am RotoMarin® 14
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Simulierter dynamischer Feldtest fir 6 Monate

RotoMarin®, Institut fiir Antifouling & Biokorrosion

Dynamische Plattentests am RotoMarin®

15
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RotoMar|n®

Referenz SilicOne

RotoMarin® - 10. Juli — 1. Oktober

Dynamische Plattentests am RotoMarin® 16
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Brills RotoMarin®

Auf diese Weise kann die
kritische Geschwindigkeit
ermittelt werden, die fur
eine Selbstreinigung der
jeweiligen Beschichtung
notwendig ist.

minimale 1.2 m/s
Geschwindig- = |
Keit: 2.4 kn

Zusatzlich:
Auswertung nach
ASTM 6990-20 fur
innen und auBen

6.3 m/s

12.2 kn &

Dynamische Plattentests am RotoMarin® 17



Virtueller Biofouling-Workshop

norddeutschland

™ 5 maritimes cluster

GreenShipping Niedersachsen

24.11.2020

38 FOUL-RELEASE COATINGS

UNIVERSITE

AFIEM - DE TOULON

International Congress on Marine Corrosion and Fouling
18" ICMCF, 19-24 June 2016, Toulon, FRANCE

CERTIFICATE OF PRESENTATION

We hereby confirm that
Bernd Daehne
gave the following oral presentation entitled

LimnoMar's RotoMarin® - a new opportunity for dynamic field testing
At the
18th International Congress on Marine Corrosion and Fouling (ICMCF)
19-24 June 2016, Toulon, France

- Dr. C. Bressy

For and on behalf of the COIPM

- PUTTING ANTI-FOULING
COATINGS TO THE TEST

Realistic simulation provides valusble information for paint manufacturers. By Berd Daehne. Dr Brill + Partner GmbH
Institut fir Anlifouling und Biokorrosion, Nordemey, Burkard T. Watermann, LimnoMar, Hamburg, and Constanze Firle,
LimnoMar, Norderney

Self-cleaning coatings offer ship owners critical protection s ny. biocidal
against fouling and the issues this can cause. However, the shioping are anned on
mandatory tests for these coatings do not represent real-ife
conditions for the intended use. A novel circular test bench,
that was developed in the R&D project "FoulProtect” funded  DYNAMIC TESTING TO SIMULATE REAL-LIFE CONDITIONS.
by the Federal Ministry for Economic Affairs and Energy (FKZ:

035X370E), i i i Trere has beef
tion, for example, on the minimum speeds required to activate  bioccs|
self-cleaning effects and prevent fouling. ™

18th ICMCF 2018 in Melbourne Europ. Coat. J. 03/2018: 38-42.
FL, USA

Dynamische Plattentests am RotoMarin®

;:,"" DR. BRILL + PA T‘NER_
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20 SCHIFFSFARBEN // PROFTECHNIK

Volle Fahrt voraus! —

FAREE UND LACK 1/ 38.2018

Farbe & Lack 08/2018: 20-25.

18
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Feldtests - Testflachen auf Kistenschiffen 19
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Basalt Fiber Flock

as a novel, environmentally
friendly antifoulant

Jérg ZSCHATZSCH (1), Bernd DAEHNE (2), Marlies GUNTHER (3),
Steffen DIETSCH (4), Klaus HEINEMANN (5), Torsten BLUM (1), Torsten KUNZ (3)

Federal Ministry
for Economic Affairs
and Energy

Projekt BasaltFaserFlock

on the basis of a decision
by the German Bundestag

Gefordert durch: "
Bund = g Fouling and its prevention
* undesministerium Marine growth is fascinating in the natural environment (left), but very undeskrable on technical
fiir Wirtschaft underwater surfaces such as ship hulls or piles (right). The most common method to prevent
und Energie fouling is by using biocidal antifouling coatings. But because of their harmful characteristics to the
enviromont more and more biacides become banned by the IMO, EU, and national legislations.
This led to an increase of research on biocide-free solutions. Since 2016 the German Ministry for
. " s Economic Affairs and Energy is funding a R&D project on Basalt Fiber Flock as an »
Projekttréiger Julich Naes g communey | environmentally rendly antfouing soluton ey Plo
aufgrund eines Beschlusses Forschungszeniru m Julich s Two findings have been the reason for the investigation on Basak Fiber Flock as a new antifouling solution:
I \
des Deutschen Bundestages ni >
solution? +  Antibacterial properties were discovered in selected basalt deposis (Pfuch et al, 2018),
+ Synthetic flock fiber coatings are well known for their efficacy against bamacie settlement (Watermann et al. 2003)
Basalt rock Basalt fiber
= Natural source material * Melting rock powder

at 1400 ( 50) °C / 2550 (+ 120) °F
*  Extruding flaments

Bundle filaments up to a roving

N \> *  Applying specific sizing agent
mining v (sizing agent = chemical coating for
further processing)

Tyl

The basalt fibers are modified by the !
project partners in three differont |
ways: Pretreatment, fiber length and |

flock density.

3D-SCAN Flock

i

i

'

:

i

!

They are tested and compared at the |
Institste  for  Antifouling & Bio- |
corrosion of Dr. Brill & Partners on
the North Sea island Norderney '
using the following four methods -
= Rapid lest on bamacle 1

settlement !
Statical immersion tests '
= Dynamic tests at the i
RotoMarint® i

= Dynamic tests by patches at |
the RoRo-vessel Stértebeker |

All Flock systems achieved productiv
results in the rapid test on barnacle
settlement. Three test systems (32,
37, 38) had no barnacle seeds at all,
in comparison to 720 barnacles on
the untreated PVC at the same time

Evabuation of he rapid barmacle test

The first statical immorsion tost was
conducted in the harbour of Cuxhaven in
2016. Despite a very high bamacle fouling
! pressure some test panels prevented the

g queny BN D wlats%
are TRk
natural deposit of basalt rock. basalt rock 5 12 % ofhers: sbout17% melted basalt _‘
Electrostatic flocking Chemical finishing of fibers Development of
+ Charging flock fbers + Removing szing agent a cutting system
+ Accelerating flock fibers in an + Appling of flock preparation + Automatic feeding of
electrical field tho roving
= Fixing fibers verlcal in adhesives + Cuting in
05..10mm
tossgee 5 (002 0.04 in)
p—.F staple fibers
L 4N
acceleration S—— rproed Sk ot g Rock
i Preparation of adhesive bonding
g e = Pretreatment adhesive material
I e (omer santig)
- » | Cliodekg silikble:adisaives basat staple fibers cuting system
[
Progress report \) | Rapid test on barnacle settiement Statical immersion tests Dynamical testing at the RotoMarin

Dynamical plates at the test bench
RotoMarin® and patches on tho
RoRo-vessel Stortebeker, operating
in the Wadden Sea, have been

| settlement of bamacles and other
| macrofauna organisms almost completely.

assembled in May 2018 and will
evaluated at end of September 2018.

Samples of the RetoMarin®

Refarences.
+ IMuch, A M. Deoe. 4. Kamn
Crorier, rovent e V. Ve

- - Fouin;

Fauing Ratings of the siatical Immersin 1est Obotacho
The undamaged flock systems (green) | . wemaon u.1
reached Fouling Ralings up to 93 (Sample 1 troseca s &
6) at the end of the season, which was '
similar to synthetic fiber coatings (red) and |
significant better than the untreated PVC |
ones (grey). :

'
'
'
' e
'
'
'
'
'
'
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Integriertes Beschichtungs- und Reinigungskonzept zur
Bewuchskontrolle an Offshore-Strukturen

\

~ Fraunhofer

IFAM

MOMENTI\/E

enting possibilities
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F&E-Projekt ROBUST 22
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ROBUST »’ Teilprojekt

Wirksamkelitsprufungen der entwickelten
relnlgungsfahlgen Hartbeschichtungen mit Antihafteffekt

Stufe 1: Schwamm (gelbe Seite) Stufe 2: Weiche Biirste Stufe 3: Mittelharte Birste Stufe 4: Harte Biirste

I‘ii DR. BRILL + PARTNER
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F&E-Projekt ROBUST 23



Virtueller Biofouling-Workshop maritimes cluster A g
24.11.2020 il EurA JE) DR.BRILL + PARTNER

INSTITUT FUR ANTIFOULING UND BIOKORROSION

7 ZIM
Geplantes Projekt Haptocheck fmpmﬂ(mmum

Zentrales Innovationsprogramm
Mittelstan

,2Entwicklung eines standardisierten Prufverfahrens zur
Bewertung der Antihafteigenschaften von Oberflachen
gegenuber Biofilmen auf Schiffsrumpfen”

"7 4 oYLty

F’M &% ‘2 Technische
m &
8*,%%& Universitat
3248 B h
DR. BRILL + PARTNER %oy Braunschweig
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Entwicklung, Testung und
Validierung einer
Modelsubstanz mit den
v MLV Haftungseigenschaften

57; | mm———— natdrlicher Biofilme
P // | ( /

F&E-Projekt Haptocheck 24
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In Planung und Umsetzung: Forschungscontainer in Kooperation mit
der Bundesanstalt fiir Materialforschung und —priifung BAM

Fragestellung: Einfluss von Bewuchs auf Korrosion
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BAM-Container 25
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