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Chromium in the environment

A tfrequent Element on Earth

AMajor sources of Chromium
contamination:

metal-plating

alloy production

A toxic, mut agemliGre frfc8ssing operations

carcinogenic
A mobil Q>

Y alkaline
environment: e.g.
concrete basic waste
solutions and

fly ash

textile dyes and leather tanning

a Y Frévalent contaminant of soils and

waters in many industrialized areas

Y stabil.i

cementitious materials

zat i oladewmwast€&shm omi um




AL

aquatic research

Introduction

Solid
solution

Experimental
setup and
results

Conclusions
and
Outlook

Chromate solubility as a function of pH

concentration, mol/l
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Definition of solid solution systems

_ ASolid solution is a homogene
Introduction —\yhich one or more types of atoms or molecules may be
Solid pz_irtly substitu'ted for the original atoms and mol_ecules
solution without changing the structure, although the lattice
parameters may vary.n (Bruno

Experimental

setup and
results
ionic radius:
Conclusions _ SO,z =23A
2- SO,2 4 '
%rLotllook CrO, 4 Cro>=2.4A
geometry: charge:

tetrahedral -2
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Ettringite and Monosulfate

_ Ettringite, AFt phase Monosulfate, AFm phase
Introduction 3Ca0OAl,0,3CaS0,32H,0  3CaOAl,0,CasS0,12H,0
Solid ] ]
solution anion sites

SO,2
Experimental ~ 5.
setup and SC)4
results a

Conclusions
and

CrO,%
outlook AFt 4

AFm

Moore and Taylor (1970)

AEttringite + Monosulfate: 10-20% of a Cement
AOxyanions may substitute for SO,
(CO42, Se0,2, CrO,2, B(OH),’, M0oO,2, AsO,2, VO, 26 )
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Experimental setup

ssEttringite

3Ca0 AAlLO, A3Ca

(Cro,2/(S0,2 + Cro,2)|A 3,0 H

XCr=0,0.1,02,04,06,08,1
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Scanning

ele

-

s ‘!,F

ctron microscope (SEM)

Cr-ettringite
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ICP-OES
Analysis of solid phases
XCr XCr
1 1
0.8 0.6*
0.6 0.4*
0.4 0.3*
0.2 0.1*
0.1 0.03*
0 0
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Cr-ettringite

... Thermogravimetric Analysis (TGA)

Cag(Al(OH)4),(CrO,); A26 H,O

S Total
one H,O: 22 + 7 + 3=232
solution
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weight loss / wt.-%

Thermogravimetric Analysis (TGA)

100 -
solid solution CrO4- / SO4-ettringite - 0.90
90 -
- 0.65
80 1 ——
70 - - 0.40
gypsum ] - :
60 - \ Al hlydrOX|de calcllte L 015
50 A1
[~ " —— crox | 010
40 A
/ o~/ Cro.4 f -0.35
30 if__cmj_
————LI08 0.60
20 A Crl
10 - : - -0.85
0 1 1 1 1 1 1 1 1 -1-10
30 130 230 330 430 530 630 730 830

temperature / °C

diff. weight loss / wt.-%/K
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6.. X-ray diffraction (XRD)

2 Theta
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X-ray diffraction
Solid solution characteristics in XRD

Introduction Peak shift Y variable molecule sizes
i SO,2- =23 A

Solid 4 -~

solution CrO,2=2.4A

Peak splitting Y miscibility gap (2 phases)

Experimental
setup and XRD of CrO,-/ SO,-ettringite ss
results
12000
Conclusions 10000 <
and I~
Outlook 8000
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2000 A 7. PN |
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0 T T T Crl
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X-ray diffraction

Determination of unit cell parameters

Introduction

Solid <
solution b
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Experimental 5
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Hydrated cement paste

Introduction

. ~ .

solid © 1.00

solution
&

Experimental ~ 0.80 ¢

setup and >

results — 0.60
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Conclusions . 040
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Concl usi oné

Solid solution system of CrO4- /SO4-ettringites exists

Introduction

-Incongruent dissolution (additional phases)

gg:ﬁion - Miscibility gap for XCr > 0.3 based of solid analysis (XRD)
. and Outlook

Experimental

setup and Calculations of solubility values

results

Conclusions  Confirmation of an existing miscibility gap based of

and solution analysis
Outlook

Investigation of monosulfate-monochromate solid
solutions

Determination of the limiting solid for chromate in a
hydrated cement paste
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