Eesti Maaiilikool
EMmu

Estonian University of Life Sciences

University,

BOVA

Networ®

kaunas
kt u university of
technology

1922

xxxxxxxxxx
tttttttttt

Linnaeus University

FROM GLASS DUMP TO TOURIST

- PARK
William Hogland

Faculty of Health and Life Sciences

Dept. of Biology and Environmental Science
Linnaeus University

SE-391 82 Kalmar, Sweden

A T
E-mail: william.hogland@Inu.se nvesting in your future

i e % L EUROPEAN
MObIIe: +46 (0)70 58 58 352 t : glr:jrlcg:an Regional

* x K

Development Fund


http://eng.si.se/

Who are

our dumps??!

LR




The Science of Landfili Mining
and Excavation of City Dumps

First
Excavation
at Filborna
Landfill in
Sweden
1994
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Zerowasteconcept

Beyond zerowaste concept

f Contemporary landdlls

Sludge
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> 4 000- 6 000 landfills in Sweden
> 75000 - 100 000 landfills in the Baltic Sea Region
> 150 000 - 500 000 landfills in EU

»>1999/31/EC EU Council Directive

300 in Sweden
366 in Finland
371 in Estonia
550 in Latvia

800 in Lithuania
2984 in Germany
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Turkey - Lake an potential
drinking water source




TURKEY - plan afterwards




Bry Br,

x+y =1-10 y Br Br
(a) (b)
Br CH3 Br
—
Br CH; Br x+y = 1-10 Mjﬁsa R R .
© ) _

Fig. 1. The chemical structures of (a) PBDEs, (b) HBCD, (c)
TBBPA, and (d) PBBs.
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Sampling in |

Is material







What to do with

this shit?
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i® Sorting of the
fine fraction
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RDF to Energy

=@ Sleving
10 - 40 mm

15-17 MJ/ kg







The Estonian landfill before
and after excavation
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The Kindom of Crystal, Smaland, Sweden

Glass Mining?
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GEIEOEPORANEDNRDIENGOINRDADEDNEIGROQAIRDEDENORDEIEDEAGSOEDADERGAGIOADEDERERGADARODESENDRRAE,

IRON IRON-SULFUR COPPER CHROMIUM NICKEL GOLD COPPER-TIN
Fe?* Fe-S Cu® Cr Ni?* Au Cu-Sn

MANGANESE COBAT [ "l NEODYMIUM ERBIUM
Mn? Co? 7 Nd* Er Se-Cd as CdS

These are typical colours, and can be affected by the type of glass as well as the concentration of the colourant.
Combination with other elements and compounds can also have an effect on the final colouration of the glass.
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http://www.compoundchem.com/2015/03/03/coloured-glass/




The Problem
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The Problem

« Over 40 contaminated

sites (As, Cd, PPb, etc
« > 1,000,000 m? of

contaminated masses

soil and glass

% 420,000 m3
contaminated masses
in 22 sites:

% As - 420 tonnes
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The Problem

Excavationj




Wherearethe  How to create bank
excavated accoutn cells?!

masses going?




How to make it?

Contaminated sites

3




How to make

Geophysics




Phase 1: Dumpsites Mapping

Geocoding
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ID z
§22477.7904 [6281814.1823 |139.2407
522468.0468 14.4323 [137 2616
§22468.8865 24.7098 [137.1894
522470.8056 37.2768 |137.2091
§22472.1022 48.1738 |137.1627
§22474.9008 60.7665 [137.3015
G22482.0392 67.6940 |137.5065
184.63 725 1373172
494.1449 74.1010 (138.4995
22500.2513 82 0398 |137 8023
515.8131 79.3048 |138.2941
2520.0786 72.0188 [138.7324
2520.7860 [6281865.0058 |138.3047
2519.6768 |6261854.7557 |139.5961
§22519.7641 [6281846.3114 |140.0619
§22517.4347 636.8472 |139.3030
£22516.8748 828.3193 [139.6771
522515.3473 [6281818.4349 [139.2115
501.7193 21.6380 |138.9529
496.4425 21.4459 |139.2602
493.3397 15.0526 |139.3494
489.5192 10.8079 |139.3252
£22479.0323 814.8401 |139.3142
£22498.2676 8425626 [139.5914
£22502 8355 849 2662 [139.6974
497 8187 54.6428 |139 6453
490.2166 53.7115 |139.3657
486.1324 50.5999 |139.2925
487.7424 42.7045 [139.3192

Koordinatsystem
SWEREF99 TM i plan och RH2000 i hojd

Deponigrans

Stora mangder vegetation

31.3365

231.7970

229.4436
Pt

N
09.3137 £0.3767 31.2080 38223147 300823.4599 .6794
05.2822 66.4428 31.1827 3821 6663 300805.8705 .7886
05.3453 66.7983 31.1337 3826.1902 300795.8486 .1435
900.6467 00881.5965 231.3544 3 408 300786.2207 .4444
83.3232 10883.3! 635! 5238465612 3007805194 367684
74.3183 08874 .530 523856.2252 300773.8704 26.9167
65.6877 0885.1 530! 2[523862.2183 300761.5740 30.4089
56.4199 6300892.8100 27.804; 5238830812 F300763.2813 29.8110
443367 6300894.9263 28.713! 523898 4707 6300783.8730 230.9360
1 43.9853 3008801601 29.0658 523901 3447 63007976954 230.8509
47.7092 75.8454 32.9232 523896 9632 6300804.0778 236.1611
47,6077 76.2996 29.5573 5238912491 6300810.4224 226.3475
37.2016 61.0183 26(523897 5336 6300813.6202 230.400
14|523834.1682 6300854.1542 20[523914 4754 5300825.4301 231.333:
15|523623.2843 6300841.6438 30[5239123610 6300835.9143 231.097
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Phase 1: Du
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Phase 1:

Project54 Gradient

Depth Iteration 6 Abs. error = 5.7 7

Inverse Model Resistivity Section

EEEENEONCO  SOEEEE
22339 41 864 1381 2206 354 5631

Resistivitu in ohm.m

Unit electrode spacing 1.00 m.






Phase 2: Waste Physico-chemical
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Physico-chemical Characterization
Test Pits (TPs) Excavation MethOdOlO gy

% 8 TPs: 2m deep, 0.5m

sampling intervals
% Composites: L1 and L2
XRF Analysis:

< Elemental composition of

waste
Sieving & Hand-sorting:
<+ Waste composition
< Particle Size Distribution

Leaching tests (Swedish
Standard - SS-EN 12457-4; 10
I/kg, <4 mm):

% Waste leaching behaviour

Acid digestion (7M HNQO;) :

% Leaching potential under
low pH

<+ ICP-MS Analysis



Phase 2: Waste Physico-chemical
Characterization

Conclusions

Readily valorizable glass
materials - no complicated

sorting requirements

> 75% of glass particles within the
size requirement for efficient

XRF-based sorting

Glass and soil fractions

hazardous

Possibility for storage in a
hazardous waste ‘bank account’

cell
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Excavation/ Crushing/Size T Hati Temporal
Sampling reduction ransportation Storage

Bank Account Optical Sorting Gravimetric Magnetic Drum
Storage Cells (XRF/Infrared) Separation Separation Screens




~
.
’

~
-

Wasie inlet Magnetic
drum

o
Coarse
material o‘ <
2 Magnetic‘L gl
.‘% material
‘ Non-
i magnetic
material

‘-' Vibratory Feeder Signal Lamp

Control Cabinet Control Unit
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Waste inlet
Cyclone
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Wind -4 material

screen

Air inlet
Heavy material




Phase 3: Waste Sortin

MRF Glass Plant
Processed Glass

Float Material

Raw MRF Material

http://www.siltbustergroup.co



http://www.siltbustergroup.com/recycling/products/glass-separator.php

Phase 4: Metal Extraction

= Reduction Melting:
As=99%; Cd =
100%; Pb =99.9%
(Jani & Hogland,
2017)

mChemical Extraction:®
. EDTA, DTPA, NTA

As, Cd, Pb, Zn <
41 %
(Jani & Hogland,

2017) -
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International eourses with up to
17 nationens repgesented

Lnu.se
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Glassmining &
4 . phytoremediation
\

in collaboration with

A E Svenska Institutet

Latvian University of Agriculture 4
Estonian University of Life Science %
Orranis Bruk
Liljas Bil
PhytoEnvitech

Linnaeus University
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entre sur I@ biodiversité ' ’ Institut de recherche “ ‘ Université

de I'Université de Montréal ? en biologie végétale de Montréal

Phvtoren atio 1 ,-..of soil
1t3 troleum
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Pollutant is released
into volatile form

N Phytovolatilizati:r‘r | >
!

® Pollutant

e

Pollutant is
immobilized in the
soil
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Phytostabilization
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Phytoextraction
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Phytostimulation

From Pilon-Smits. Annu. Rev. Plant Biol. 2005, 56: 15-39
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% ¢ | Leucaeana leucocephala

Helianthus sp s (Mimosaceae) Acac:a sp.
Asteraceae (Compositae) Fabaceae (Leguminosae)

Tbuchma sp. Glycine max
D ’ it brizantha
“ G - ? ‘*-Rv Poaceae
o . 1% (Gramineae)
v ‘6
=% | W‘ 2 :
~— *‘.)‘1 o A Ricinus communis
Brassica napus S \_’ - % Medicago sativa (Euphorbiaceae)
raps S {‘,f alfafa Castor bean
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Name__Suiiminaif el

L. Moisture verticillata

Moisture Dray Soil

Moisture WATER

Sand...Loam

Soil Sand, lime " Hei eht 200-500 cm Soil -
Height 15-50cm Height  30-200 cm

Vegetatio Many seasons Vegetatio Many seasons

Vegetation Many seasons




(A) G max - Control
and contaminated

‘ff’ N il (30 days)

(B) G max - Control

(C) G max - Cont soil:
Transversal section
of nerve

. (D) G max - Control
(E) G max — Cont soil:

Transversal section
of the limb

(F)B brizantha Control
(G) B brizantha Cont.

soil: Transversal
section of the limb



s the contaminant in depth available for plants?

Water tc

nline.com/2013/08/10/prairie-august-10t

Source: http:
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Phytoextraction

Phytostabilization
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- Oland in the Sky for Ever!1?2??
orthepark SRR

- Space
Water
Sound, light, g
gsm hamony


http://www.xyleminc.com/en-us/products/pumps/Pages/irrigation-pumps.aspx
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fora better world

1 better world

R

- As the

world

population,

economy
and

* | consumptio
n grow, a

complex
and multi-
dlmensmna

B approach ;
s needed ,
to manage ,‘
‘arising tlde

of solid

‘waste
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L.innaeus
Eco-Iech 2018

19—21 Nowvember 2018

Kalmar, Sweden
Lnu.se/eco—z‘ec/y

11¢h International conférence on natural sciences and
fecbno[ogzef ﬁ? waste and wastewater treatment,
remediation, emissions related to climate, environmental and
economic effects

Investing in your future

EUROPEAN
UNION

European Regional
Development Fund

Linnaeus University

Lnu.se/eco-tech

Linnaeus Eco-Tech 2018

1™ INTERNATIONAL CONFERENCE ON THE ESTABLISHMENT OF COOPERATION
AMONG COMPANIES AND INSTITUTIONS IN THE NORDIC COUNTRIES, THE BALTIC SEA REGION AND THE WORLD

19—21 November, 2018
Kalmar, Sweden

First Call for Abstracts

Researchers, scientists and students, professionals from business sector, municipalities and social enterprises,
entrepreneurs and authorities from all countries are welcome

Background

Linnaeus Eco-Tech has been an academic tradition since 1997.

The conference is organized by Linnaeus University in Kalmar,

Sweden, every second year. One of the main goals of the
conference is to promote research and education cooperation
among the countries around the Baltic Sea towards sustain-
abiliry. It has been more and more obvious that the environ-
mental issues have risen from local through regional to global
concern.

Aims

‘The conference aims to promote knowledge and research
within the areas of environmental science and environmental
engineering. These aims are accomplished by plenary s
keynore speakers, workshops and oral presentation of HLlelll‘th
papers. The social environment created by the conference
makes participants from different countries and fields to learn
from each other.

Linnaeus Eco-Tech is based on cooperation between
university, industry and policy makers, with the goal of
improving relations between these sectors. The objective of
such cooperation is to develop environmental technologies and
sustainability in the Baltic Sea Region and the World.

LNU is already active in IWAMA project, and this time has
joined the Baltic Sea Challenge network that has similar aims
and over 250 committed cities, NG Os, universities, companies
and other organisations implementing their own action plans
and seeking for co-operation with other organisations.

Kalgor

Linnaeus Eco-Tech

=S o 0 ey

Scientific topics

‘Water/ Wastewater

Water distribution from source to tap (freshwater) « Water and
wastewater treatment * Non-Conventional treatment systems
* Leachate treatment * Water/Wastewater reuse = Constructed
Wetland systems * Industrial Wastewater and Stormwater
management * Ecotoxicology * Occurrence of Pharmaceuticals
in water * Sludge management * Harbor/port, bay and lagoon-
mining * Clean and safe ship transportation ¢ Climate change
and effe Effects of waste waste transportation * Health &
hygienic materials (sustainable sanitation) * Animals pasture
and environmental aspects

Solid waste

‘Waste management policies, strategies and directives
Innovarive waste minimization * Soil remediation * Beyond
the zero waste * Hazardous waste * Waste to energy * Storage
of recyclables, waste fuels and fire hazards * Modern landfills *
Urban, landfill and glass mining — Closing the anthropo-
genic loops * Phytoremediation = Metal recovery = Waste
management in developing countries

Environment and society

Triple/Quadruple Helix collaboration among university,
industry, public sectors and civil society * Environmentral
economics, awareness and education * Effects of anthropogenic
activities and environmental impact assessment * Circular
economy concept — innovation and environmental entrepre-
neurship * Sustainable consumption and production pattern

Dates and Deadlines
For full instructions related to abstract and paper submission
see the webpage: Lnu.se/eco-tech

Abstracts should be submitted by email to:
Prof. William Hogland, email: eco-tech@lnu.se
Tel: +46 (0)480 44 60 0o Mob: +46 (0)70 58 58 352

Deadline for abstracts: 1 Aug, 2018
Registration deadline: 1 Oct. 2018
Deadline for papers: 1 Oct. 2018

Linnaeaus University

We are looking forward to seeing you at the 11" conference in Kalmar!
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