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Tailing Ponds

= Tailings: left overs from procesing ores
= Tailig ponds: storage of (mostly) fine grained material as sludge or
suspension

= Number of tailing ponds, estimations:
- app. 3.500 ACLIVE e taings cams: unen tings o wrong s et
- app. 18.000 of these ca. 2.000 in registry {uimmnmgmeogmaeemy asgoennce
- 29.000 - 35.000 of these app. 50% - 60% active (umermreaingoosoesimar

= |n this presentation: focus on inactive/ old tailing ponds
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/\ Dam stability

Design failure
- Unsafe underground

Water contamination
- Direct contact
- Ground water risk due to

- Overspill no/unsafe floor seeling
- Cracks - Secondary contamination
AOther risks
- Drowning
- Sink holes
- Dust drifts

JAN
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Chances and Outcomes

,Do-nothing” option:
= | ocal recreation area
= natural® habitat

Positives:

®= |ocals are used to it

= No additional construction site/
processing noise

= Established flora and fauna
undisturbed
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Chances and Outcomes

,Do-nothing” option:
= | ocal recreation area
= natural® habitat

Negatives:

- Risk of fatal failures

- Pollution

- Perpetuity costs

- Landuse without benefit

— €

- > €cee

Von Senado Federal - Bento Rodrigues, Mariana, Minas Gerais, CC BY 2.0,
https://commons.wikimedia.org/w/index.php?curid=45118989

https://www.btlliners.com/wet-vs-dry-storage-for-mine-tailings
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Chances and Outcomes

Deconstruct dam and tailings option:
= Secondary raw materials
= Removal of environmental hazard

Positives:

= Potential of valuable materials

= Avoid risks of fatal failures and
longtime contamination

= No Perpetuity costs

= (Clean slate for:

/ \

https://www.geo.uni-bremen.de/projektarbeiten/Lucy-Schlicht/images/L121_1.JPG

» Renaturation
= Water management facility
= Etc.

Von |, Kuebi, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=2290392
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Chances and Outcomes

Deconstruct dam and tailings option:
= Secondary raw materials
= Removal of environmental hazard

Negatives:

= Efford to understand the complexity

= Construction of processing facilities
and operation of a new ,mining site”

= Residents experience traffic and
noise for years

— €€€€
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https://lvm.baden-wuerttemberg.de/de/mensch-umwelt/laermschutz/laermquellen/
massnahmen-gegen-strassenlaerm-in-baden-wuerttemberg
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Rammelsberg mine and the éollrich pond

Q SO

. Goslar”

Bollrich

Rammelsberg

eedback gebes
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Rammelsberg mine and the Bollrich pond

= 1000 years uninterrupted mining activities

» Lead, zinc, copper, silver, gold

= Baryt

= Froth flotation:
=  from 1935: rich ores
= from 1953: poor ores

. End Of mlnmg aCtIVItIeS: 1988 Wikipedia, Gavailer; Bergwerk Rammelsberg.jpg

= App. 7 Mio. t of tailings from the froth flotation
» Storage: Bollrich tailing pond
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Chances Bollrich

Valuable materials:

- CRMs

- Usable minerals

Good potetial for sustainable subsequent use
- Renaturation

- Water management facility

Existing infrastructure
Favourable legal situation
Public sees tailing pond as potential risk
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https://www.google.com/imgres?imgurl=https://static.wixstatic.com/media/c8789c_f0d392fe3c4441399bdff6e168f19e7d~mv2.jpg/v1/fill/w_320,h_130,al_c,q_80,usm_0.66_1.00_0.01,enc_auto/PPM%20Logo.jpg&tbnid=ikpIj4tCV_YfcM&vet=12ahUKEwiO99exzK7_AhUBrycCHRBmB9cQMygAegUIARC-AQ..i&imgrefurl=https://www.lafayettemittelstandcapital.com/lafayette-erwirbt-ppm-osterwieck&docid=Bb0UU8pxY7i5JM&w=320&h=130&q=ppm pure metals&client=firefox-b-d&ved=2ahUKEwiO99exzK7_AhUBrycCHRBmB9cQMygAegUIARC-AQ
https://www.google.com/imgres?imgurl=https://static.wixstatic.com/media/c8789c_f0d392fe3c4441399bdff6e168f19e7d~mv2.jpg/v1/fill/w_320,h_130,al_c,q_80,usm_0.66_1.00_0.01,enc_auto/PPM%20Logo.jpg&tbnid=ikpIj4tCV_YfcM&vet=12ahUKEwiO99exzK7_AhUBrycCHRBmB9cQMygAegUIARC-AQ..i&imgrefurl=https://www.lafayettemittelstandcapital.com/lafayette-erwirbt-ppm-osterwieck&docid=Bb0UU8pxY7i5JM&w=320&h=130&q=ppm pure metals&client=firefox-b-d&ved=2ahUKEwiO99exzK7_AhUBrycCHRBmB9cQMygAegUIARC-AQ
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Processing concept

Bollrich L/—/I ﬁ
REWITA

15_20% Metals
Sulfide- Flotation g  Hydrometallurgy
Sulfur/

Sulfuric acid

Baryte-
Flotation

Chemical cleaned mineral
Leaching fraction

Bio-Leaching
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Sulfide Concentrate

CuS oder Cu zur
Kupferhiitte

Zn-Carb./ -Oxid
zur Zinkhiitte

Sulfid-Flotat
h 4

Ammoniak-Laugung

v

Fe,Oy-Riickstand
A

Fest-Fliissig-Trennung

—

Schwefelsduregewinnung

¥

Sulfid-Fillung oder
Zementation von Kupfer

v

Fest-Fliissig-Trennung

¥

Destillation NH;z

v

Fest-Fliissig-Trennung
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HCu
Zn

pH 10 pHE pH 10 pHE

Zementation, p = 5, 30 min, RT Sulfid-Fallung, p =5, 30 nun, RT

Felix Rdmer: Untersuchungen zur Aufbereitung abgelagerter Flotationsriickstdnde am Bergeteich Bollrich
unter besonderer Berlicksichtigung der Gewinnung wirtschaftsstrategischer Rohstoffe
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Processing concept

Bollrich

15-20% Metals
Sulfide- Flotation g  Hydrometallurgy
Sulfur/

Sulfuric acid

Baryte- 25-30 % REMINTFA

Flotation

50-60 % R Chemical

Bio-Leaching cleaned mineral

Leaching fraction
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Results Processing

Concentrations in comparison to the feed material [%]
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B Feed material
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B Residue after sulfide flotation
W Residue after bayrite flotation
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Multi stage bio leaching -

Lead
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Concentration residue after chemical

leaching in comparison to residue after bio

Ba

leaching [%Ifurc Acid
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Outlook Bollrich - minerals

Mineral substitute building material according to
ErsatzbaustoffV
Dam structures

» Fillings

= Traffic route construction
Special building materials

= Addition to lightweight construction materials
» anthropogenically produced aggregates

= Ceramics
Geotechnical special building materials
= Backfilling of mining cavities

= Use in non-construction industries
Landfill construction
Cements

Dr.-Ing. Kai Rasenack
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Conclusion

= Long time risks and costs Rammelsberg pond:
throughout the lifetime of an = Good opportunity for
existing tailing structure realization

= Model for future projects
= Afford in setting up the

deconstruction But:

= Material needs new (valuable) = Scale up necessary
purposes = |ndustrial partners
—> processing and reliable sinks = Funding needed

= Support from the locals is
needed
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- Dr.-Ing. Kai Rasenack
& Tel: 05323-72-6127
4% - kai.rasenack@tu-clausthal.de
A (‘hr’kai.rasenack@rewimet.de )
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Bergeteich, Damm und Umgebung

= Tixotropes Material

= Untergrund teilweise
auf Karst

= Neutralisierte
Grubenwasser des
Rammelsberges

= Nahe Oker
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