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farbpigmente colourpigments

Successfully Executed Projects with Bayferrox® Iron Oxide Pigments in Concrete Solutions
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Justice Center— Bochum (Germany)

Daum Space.1, Jeju Island, South Korea

Museum of European And Mediterranean
Civilizations - Marseille (France)

Alfons-Kern-School, Pforzheim (Germany)

Coffee Plaza — Harbor City Hamburg
(Germany)

Nationalpark Center Mittersil (Austria)

Administration Building of Scholz
Recklinghausen (Germany)
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Posibilities Beside and in Combination with Pigment Application for Concrete to Shape Concrete
Surfaces
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Wash . Coarse
finely Scratching Falter Grinding

Surface made with Matrix unedited acidify Fine
grinding
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Various Supply Forms for Ideal Dosing- & Dispersing Properties in Respective Concrete

Applications
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Various Supply Forms for Ideal Dosing- & Dispersing Properties in Respective Concrete

Applications

Dust

Disposal Dosage Dispersibility Storage Colour Variety
Powder ++ - + + tt
Slurry - ++ + ++ - +
Granule - ++ ++ + ]
Compact-
Pigment + + R
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Pigment Classification & Pigment Types

Pigments
Organic Inorganic
Pigments Pigments
Limited use in building Suitable for construction materials:
materials! - Metal oxides

- Carbon Blacks
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Pigment Classification & Pigment Types

Pigments
/ =
Dyes
Organic Inorganic
Pigments Pigments
Limited use in building Suitable for construction materials:
materials! - Metal oxides

- Carbon Blacks
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Pigment Classification & Pigment Types

Inorganic Pigments for Colouring Concrete:

Iron Oxides Fe;O,  black
Fe,O; red
FeOOH

y-Fe,O5 brown

brown shades (mixtures)

Carbon Black C black — (shows problems when fixed in the cement stone matrix)

Titanium Dioxide  TiO, white
Chrome Oxide Cr,O4 green
Cobalt spinel CoAl,O, blue
Mixed phase pigments of colour shades

, orange, green, black

[ Only metal oxide pigments should be used

to color concrete }

Harold Scholz & Co. GmbH |
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Harold Scholz & Co. GmbH — Sustainable Production of Iron Oxide Pigments at our partner

LANXESS in Germany

A broad technology portfolio covers the full spectrum
of iron oxide solutions

Synthesis

LANXESS

Energamng Chemistry

Laux
process

Precipitation
process

Penniman

process

Ningbo
process

WUERY

Thickening
) and
washing

)

Pigment

(for selected
product types

Advanced refinement and milling processes

Drying Color
) and/or ) adjustment ) .
calcination and milling Packaging
N ~ N

Integrated synthesis and blending sites
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Sustainable Pigment Production of our partner LANXESS in Germany since 1926
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Pigments with Individual Life Cycle Analysis & Environmental Product Declarations (EPD)
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Pigments with Individual Life Cycle Analysis & Environmental Product Declarations (EPD)

LANXESS EPDs provide verified data for coatings 1 ANXESS
producers to make their value chain more sustainable e

The CO, footprint of iron oxides can vary significantly depending

= With its EPDs
LANXESS is making
the environmental
impact of it sproducts

on the manufacturer and its manufacturing process

Comparison of generic PCF value for inorganic pigments vs. iron oxide pigments from LANXESS

transparent
S 4 —
Benchmarking with =
other market 5 6 I .
» u 7 — ma average value
alternatives is ensured, ‘é ’
5 5 -
e.g. regarding the CO2 g
footprint g" 47 -
I — e e e e e e
If no values are = , 22
available inaccurate, L2 15
generic values must be k= Red Black Yeliow.
. |
used Generic PCF value for EFD verified PCF of Bayferrox iron oxide grades
inorganic pigments (based on powder, granules and compact pigments )

Harold Scholz & Co. GmbH | 12



farbpigmente colourpigments

- ~
i ‘ 1 -
- o W
" 4

Pigments with Individual Life Cycle Analysis & Environmental Product Declarations (EPD)
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Comparison of Emissions & Ressource Demand — Black Pigment vs. Concrete

MHWWBHEWMMIMMEWEN 15804 for 1,000 kg iron cade black pigment (wesghted average
ed, p

Tabelle 1: Auszug aus der EPD Beton C45/55 - Ergebnisse der Okobilanz fir 1 m® Beton [13]

i loads beyond
Product Lise Endd of life
stage process stage stage stage the syshem
boundarnies
;i E En E L E E 3 |58 g E g 5 15 Ei
a1 A2 Al A4 A5 B1 B2 B3 B4 BE BB BT c1 c2 c3 Cd4 D
x X | MND | MND | MND | MND | MNR | MNR | BMNR | MND | MND | MND | MND | MND | MND MND
== [H » ENWIRE =N TAI PAGT 'l =] 1000 kg Iro by | B i
Uit Al-Ad Al A2 Al
(Giosbal Warmmine Podential iotal [GWP-tobal) kg Clheg 1.77E=03 SSTE«07 1.3TE-]2 G 4E«{7
Giotal Warming Potential loasil fusl (GWP-teal) kgCOeq | 168603 | 99E«02 13TE4Z | SEIE«0Z
Global Warming Potendisl biogenic (SWP-bageric) kgCOyeq | B5iE«0f | B.32E.D0 | 48307 | 725E04
Giobal Warming Fotential luk | GWF-uluc) kgCOqeq | QBIED 415601 5 16E01 32602
JOoplation pobervial of th sirscaphec c2one iyer (009 Jcrcne] 4206 | 429608 105610 | 6.S4E-D
|mmuwm_[.u-| mol H* eg 3 4E=DD 2 18E+D0 ISBEM 4 9TE-M
JEusrophicaton poteriial aquatic fesiwaier (EP-frestwarier) g Peg A2E N3 = 0] 2E D4 1.13E-04
|E|luphﬂmpl:tlﬂm.lticm [EP-marmne) kg M =g S EFEM BEO 182E-M 1 5E01
|B-mmmga=-tm-1l| ol M &g 1.O7E«O1 E.T3E+DD 1 82E+DD0 2 HE=D0
IFM“dmmmmqmFi q"::m 2 G4E+00 1. TEE+D0 A2GEM 5 26E.01
Almobe depleton potental for ron sl rescorees (A0DPE) oy Sbs &g 11403 10eE03 1.5E05 A0TEDS
Abechic depietion potersal for foasd rescurces, (ADPF | [T A0TE+D4 | 207E+04 | 1H2E-03 | B1GE+03
\Waber use: (WDF) ""al“‘"”“ AZBE01 | Z13E401 | ESEEDT | 208E+D

Erauierungen siehe EPD-Text.

Umweltauswirkungen Einheit A1-Ad Ad A5 B13 Cc1LC3 D
?ﬁ?‘ﬂbilfs Erwarmungspotenzial kg CO=Ag 28600 | 2910 1,08 -10,0 211 -21.40
Abbau Polential der =

P Gzonschicht (ODP) kg CFC11-Ag. | 7,72E-B |5,75E-12 | 4, T1E12 0 16111 | -132E-10
Versauerungspotenzial von Boden 3
und Wasser (AP) kg SO-Aq. 0,406 0,072 1,60E-3 i} 0,073 0,047
Eutrophierungspotenzial (EP) kg (POuP-Ag. | 0,081 0,017 25TE-4 o 1,64E-2 -8, 86E-3
Bildungspotential for -

risches Ozon (POCP) kg Ethen Ag. 0,035 -0,024 1,11E4 o -6,95E-3 -2, T9E-3
Potenzial fir den abiotischen Abbau
nicht fossiler Ressourcen (ADFg) kg Sb Aq 1,02E-3 | 31166 | 5.36E-T 0 I5TEG -8,60E-6
Potenzial fir den abiotischen Abbau
fomiler B foffe (ADPres) M 13600 | 3541 10,5 o 2731 -227.00
Ressourcensinsatz Einleit A1-Ad &4 A5 B1 C1-C3 D
Total Tﬂmrhm‘a Primarenangie M 2820 5 5 a0 o U5 04 10
[pE L) Ll L] r Ll
Total nicht emeuerbare Primarenengie 2
(PEnem) LN 15000 | 35958 13,66 o 282 6 2790
Einsalz von Sekundarstofen kg 1.0 0 0 0 0 2.4000
Emeuerbare Sekundarbrennsioffe M 2640 0 o i} 1] 0
Nicht emeuerbare
2ol P M 5020 0 0 o i 0
Einsatz von SUAwasssmassourcen m* 0,88 om 0 1] 0 =128
! Hierin micht enthaiten sind 42 kg CO.-Ag. udu‘ﬂuﬂrrnulgumhh‘ﬂmhﬂ:h’ Herstellung von Zementkinker. Weiters

3DmMWMhMMMWMMﬁﬂ.WMwMMTM
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Comparison of Emissions & Ressource Demand — Black Pigment vs. Concrete

LCA: Results Tabelle 1: Auszug aus der EPD Baton C45/55 - Ergebnisse der Okobilanz fir 1 m® Beton [13]
The following tables show the environment-relevant results as per EM 15804 for 1,000 kg iron mode black pigment (wesghled average
for the compacied, powder, granuiale and micronized versions) Umweltauswirkungen Einheit Al1-AJ Al A5 B13 C1-C3 D
i kgCO-Ag | 2860 | 2010 | 108 | <100 | 21,11 21,40
OmERES it Abbau Potential der
Construction loads beyond C 1-B I; A 3 - X
Product stage process siage Lise stage End of e stage e 5-,-5;’&11 stratosphanischen Ozonschicht (ODP) kg CFC11-Ag | 7,72E-8 |5,75E-12 | 4T1E12 ] 1,6TE-11 1,32E-10
boundaries Versauerungspotenzial von Boden ] A
— 1z E = = und Wasser (AP) kg SO=-Ag 0,406 0,072 1,60E-3 ] 0,073 0,047
8 E* £ |E g § E 5 E E g g 5 E E 3 A EE.E Eutrophierungspotenzial (EP) kg (POu-Ag | 0,081 0,017 | 2.57E-4 0 1,64E-2 -8, 8RE-3
| "' g 2 |Bg ] = g | Bildungspotential fur
; B - §§ § £ g 8 i § |2° %: §£ LR § 3‘%53 Oharisches Ozon (POCP) kgEthenAg. | 0035 | -0024 | 1,11E-4 0 §,95E-3 | -2,79E-3
. ] i w - -
| s LK 3 ey o ey | ospia. [10263]|311€6 | 53667 | o | 35766 | 8605
A1 A2 Al a4 A5 B1 B2 B3 B4 BS | BE BT c1 c2 c3 C4 D Polenzial Tur den abiotischern Aabau
X X X MMND | MND | MND | MND | MNE | MNR | MNR |: MND | MND | MND | MND | MND | MND MM fossiler Brennstoffe (ADPjsss) M 1.360,0 35941 10,5 i) 2731 -227 .00
[Paramatar Unit | A1.A3 a1 Az A3 Ressourceneinsatz Einheit Al-AD &4 AS B1 C1-C3 D
Giobal Warersg Posentiad iplal (GWP-tota kCOyeq | 177603 | 997607 | 1.37E«02 (=5 Total emeverbare Primdrenangie M 282 0 Y65 5 40 0 W5 04 10
Sl Wi Ponoeria fomad Rty (GWP-Soasl) kyCiheq | 15803 5 957 1.3TE«2 551E12 {PEem) ! * Y z b
Glabal Wit Peasniisl soganic (SWP-tkogenic) kgCOzeq | BSIEAT | 63F.00 | AA3EL1 | 793604 Total nicht emeuerbare Primarenergle M 15000 | 3958 13,65 0 282 6 2790
(Giobal Warmng Potertial ke (EWP-uluc| kg COyeq | S@IED 4 15EO S 1GE 1 02E A7 {PEnem)
I Dasplaticn pobesinl of ther slralosphesrss ozone laver [D0F) g CRC1 g | 4 Z9EDE 4 29ED5 1.25E-10 B.54E-1D Eifisatz von Sekundarstonan w 11.0 0 o 0 0 z_mlﬂ
Acidfication potenial of land and water [AF) molH=eg | ID4E.00 | 218E.00 | 2seEm 4 9TEM -
Europhication poteranl aquabc fresamter (EP -freshwater| by P e i ] ATHm 33004 11504 Emeuerbare Sekundarbrennsiofie i 264,0 0 0 0 0 0
| Exrophicaion potential nmuabc marne [EF-mame) g M =g SESEI BXOE 0 1 82En 1 9E00 HNicht emeuerbare
[Ecerophicascn peterhal izmesin (EF-iemesna) moaiNeq | 107ES01 | ETIE0 | 1EJE+00 | 2 VIEsO0 Sakundarbrennstofe MJ 5020 0 0 0 0 0
JFormson scientat o raposphenc aone phtochermcalsusarts POCP) T | 20 | 1o | amem | saeom Einsatz von Siifiwassemessourcen m? 0,88 0,01 0 0 0 -1.28
Adiolic coplsion polemiiel for on sl resswrnes (ADPE) g S LUEn | 180 15605 2OTE05 1 Hierin nicht enthaften sind 42 kg CO.-Ag. aus der Verbrennung von Abfalien bei der Herstellung von Zementkinker. Weiters
Akwohc depleton pofertal for foasd resources (A0PF) LA AO7E+D4 2ONE«D4 1 82E+{13 A 1SE+03 E!'lﬁl.ﬂemn;leﬂ giehe EpD-T'ﬂﬂ
b s (WP '“mif" 4. 28E-01 2 13601 BSEE-ON 2OBE+D1 # Durch Carbonatisierung nehmen Betonbauteiles wihrend ihrer Nutzungsdaser Kohlendiosdd aul. Weiters Erlauterungen siche EPD-Text
Source: LAN Source: FDB-Merkblatt No 10 — Fachvereinigung Deutscher Betonfertigteilbau e.V.

GWP [kg Co2-Aq.] (A1-A3)
Global Warming Potential

| A ~16% l

1m? Concrete (e.g. C 45/55) 10% pigmentation level of Black FeO
Pigment in 1m? Concrete

In 1m3 Concrete pigments can have a
CO,-Impact of approx. 16% (worst case)

Harold Scholz & Co. GmbH | 15



Pigments in Compliance with EN 12878 Standard

The Application of concrete requires the compliance of various
standards for different components of concrete in terms of:

« Planning of the construction object

« Adequate usage of raw materials

« Adequate Production of concrete

« Correct Material Testing

» Professional execution of construction work

National building regulation

and

-
1 Mational building legislation
I
]
I
[

{in the place of use)

EN 1990 (Eurccodea)

Basis of structural design

EM 132863
Silica fume for concr

EN 14889
Fibres for concrete

EN13670 || EN 1992 (Eurocode 2) || S
Execution Design of concrete structures concrele
EN 206

| ] 1
]
EN 197 EN 15167 i EN 12350
Cement Ground granulated . T“:E";'gr:r;‘h
blast furnace slag
EN 1008 for concrete :
Mixing water 1 EN 12390
EN 13055 i || Testing hardened
EN 12620 Lightweight ' concrete
]
|Aggregates for concrate aggregates :
EN 450 [EN934-1 and EN 934 -2 EN 13791
Fly ash for concrete Admixtures for Assessment of
concrete

concrete strength
in structures

EN 12878
Pigments

EN 12504
Testing concrete
in structures

Source: EN 206 — Relationships between EN 206 and standards for design
and execution, standards for constituents and test standards

Harold Scholz & Co. GmbH | 16
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Pigments in Compliance with EN 12878 Standard

DIN EN 12878:
Controls the requirements and testing procedures of pigments

for colouring cement- and calcitic building materials

in terms of:

« Alkaline resistance, cement fastness

« Weather resistance

* Heat resistance

« Constant colour strength

« Constant colour shade

» Limited influence on concrete technological properties
(consistancy, solidification & hardening)

Important: DIN EN 12878 differentiates between:
« Category A: pigments for concrete without steel reinforcement
« Category B: pigments for concrete with steel reinforcement (higher requirements)

National building regulation

and

-
1 Mational building legislation
I
]
I
[

{in the place of use)

EN 1990 (Eurccodea)

Basis of structural design

Fly ash for concrete

Admixtures for

EN 13670 EN 1892 (Eurocode 2) | || ERAneN
Execution Design of concrete structures concrete
EN 206
1 ] 1
]
EN 197 EN 15167 i EN 12350
Cement Ground granulated . Tﬂ::\i:gr:rt:-‘h
blast furnace slag
EN 1008 for concrete :
Mixing water i EN 12390
EN 13055 i || Testing hardened
EN 12620 Lightweight ' concrete
]
Aggragates for concrate aggregates .
EN 450 [EN934-7 and EN 934 -2 EN 13791

Assessment of
concrete strength
in structures

concrete
EN 13263
Silica fume for ::nm:rnlal EN 14889
Fibres for concrete
EN 12878
Pigments

EN 12504
Testing concrete
in structures

Source: EN 206 — Relationships between EN 206 and standards for design
and execution, standards for constituents and test standards

Harold Scholz & Co. GmbH |
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SMART CITY

. .hafﬁi bc\a)agmem e NrPoIIW_

Electric Vehicle Charging

Smart Energy G @ o

Water Quality Smart Parking Waste Management

Harold Scholz & Co. GmbH |

18



farbpigmente colourpigments

SMART CITY
I~ -

Traff : 5 Poll
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Sectors with contribution
potential of pigments:

Gas & Water g =N - @
Leak Detection e S et )
. Smart Street Lights

e  Air Pollution (TiO,)

Smarlinefg.f : @ Electric Vehicle Charging o *  Smart Buildings (Carbon Black)
D oty - SR Waste Management ¢ Water Quality (Iron Oxide)
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The Role of Carbon Black Pigments for Smart Buildings
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SMART CITY
&

o Teaffie Management 9

Iy Sectors with contribution
Gas & Water : ; Y @ . .
Leak Detection s ¥ s potential of pigments:

Smart Street Lights

e  Air Pollution (TiO,)

Smarlinefg.f : @ Electric Vehicle Charging o *  Smart Buildings (Carbon Black)
D oty - SR Waste Management ¢ Water Quality (Iron Oxide)
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Photocatalytic Process based on Titanium Dioxide
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The Role of Titanium Dioxide to the Urban Heat Island Effect
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The Role of Titanium Dioxide to the Urban Heat Island Effect

Negative effects on humans,
animals and our planet:

* Higher air pollution levels

* Heat-related illnesses
and discomfort of people

* Higher demand for air
conditioning and energy
resources

;-------
| E» WD NS S ED NS S D B B S B A
b‘&'&'ﬁ'&'«ﬁ»’d’&‘
o e e e

'H S SN N WS e
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The Role of Titanium Dioxide to the Urban Heat Island Effect

Albedo values
(% reflected)

Watler bodies
10%~60%
(varies with Sun altitude)

Fresh snow

HO e o )

Earth's albedo
(average) 31%

"),
8%~18%

RO

" ’ \ “., - '
Grass S \ - 2 gR—o0
25-30 sphaity con ot t@ J
€9~V (black top) “ONE é,, L Bl W, I .
' : P) 17 -2& (e —— J el Bfle, slone
:

Crops, grasslands

Light roof
10%~25 v

5 10°

: 20%~-40%
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Investigation on Light Reflection Behaviour and Surface Heating of Pavers and SCC w & w/o TiO,
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Investigation on Light Reflection Behaviour and Surface Heating of Pavers and SCC w & w/o TiO,

@ 37.1°C

49.0 ge=rm——
.
A
—

-

3

D —

Pigment Duration/Exposure to Sun
Self Compacting Concrete

Duration/Exposure to Sun

Paving Stones

Brown Black White
Pigment Pigment Pigment

Brown Black White
Pigment Pigment Pigment

4h 5,5h 7h 4h 5,5h 7h
AT: 20C° AT: 22C° AT: 24C° AT:20C°  AT:22C°  AT:24C°
Brown Pigment 44,9 49,9 50,5 38,7 48,3 50,4
Black Pigment 39,4 45,2 46,8 33,6 42,1 44,0
White Pigment 35,2 41,5 42,2 31,0 39,3 40,1
Self Compacting Concrete Paving Stones
H4h H5,5h m7h H4h H5,5h m7h
AT: 20C° AT: 22C° AT: 24C° AT: 20C° AT: 22C° AT: 24C°
50,5 50,4
60,0 60,0
50,0 50,0
40,0 40,0
30,0 30,0
20,0 7h... 20,0 7h...
10,0 5,5h... 10,0 5,5h...
0,0 0,0

Harold Scholz & Co. GmbH |
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Titanium Dioxide — Regulations & Solutions

» (Classification of titanium dioxide as
substance with suspected carcinogenic
effects when inhaled, came into force on 9th
March 2020

* The classification of the EU refers to the
Enhaling of titanium dioxide dust with a
content of min. 1% with an aerodynamic
particle size of <10 um and intends to classify
TiO, as carcinogenic on a level of categorie 2

* Since 9th September 2021 on, the
requirements to Labeling of powder
products, liquid or solid mixtures with a
respective solid content became obligatoric

Harold Scholz & Co. GmbH | 29
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Titanium Dioxide — Regulations & Solutions

Titanium Dioxide Powder

vy .
< - ‘ To,) ‘ ds 10 pm

Powdery mixtures
with TiO, 21%

o~ ", "\ ) m,', ds 10 pym

oy -
g - or
1 < . X
{ )] ds10um
TiO,

Liquid mixtures
with TiO, 21%

(mo,) | s 10 ym

-~
-

Solid mixtures
with TiO, 21%

¢

Source: VDMI
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Titanium Dioxide — Alternatives

9PIXO HUIZ %t
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Titanium Dioxide — Regulations & Solutions

* DUST-FREE PIGMENT PREPARATION

* NO DANGER TO RESPIRATORY ORGANS
* NO AGGLOMERATIONS

e BEST DISPERSIBILITY PROPERTIES

* SHORTEST MIXING TIMES POSSIBLE

&
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Thank You For Your Attention!

Jean-Marc Casu, M. Sc.

Harold Scholz & Co. GmbH
Ickerottweg 30

45665 Recklinghausen

Tel. +49 2361 9888-0
info@harold-scholz.de
www.harold-scholz.de

Folgen Sie uns auf LinkedIn!



