STRATEGIEAV21 [T TG TEe

INNOWACYJNE PRODUKTY DLA GORNICTWA
| INZYNIERII LADOWEJ Z MATERIALOW NA BAZIE
ODPADOW GORNICZYCH. (INOVATIVNI
PRODUKTY PRO HORNICTVi A STAVEBNICTVi
Z MATERIALU NA BAZI TEZEBNIHO ODPADU.)
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Plan prezentacji
a) Gospodarka obiegu zamknietego w gérnictwie;

Gospodarka o obiegu zamknietym to
model produkcji i konsumpcji, ktory
polega na dzieleniu sie, pozyczaniu,
ponownym uzyciu, nhaprawie, odnawianiu i
recyklingu istniejgcych materiatéw i
produktow tak dtugo, jak to mozliwe.

b) Produkty dla gérnictwa w polimetobetonu z dodatkiem odpdadéw
gorniczych

Polimerobeton zaliczany jest do materiatdw kompozytowych
ceramiczno-polimerowych. Polimerobetony to produkty w ktorych
jako lepiszcze stosowane sg sysntetyczne zywice chemoutwardzalne
(poliestrowe, poliuretanowe, epoksydowe i inne). Pozostatly sktad to
kruszywo.
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CO-PROCESSING OF COAL MINE AND
:N\ceres ~ ELECTRONIC: NOVEL RESOURCES FOR
A SUSTAINABLE FUTURE

>

>
N

Acidic mining

E-waste

Project consortium: the United Kingdom, Poland, France and Belgium
The CERES project received funding from the European Union under the RFCS Grant
Agreement no. 709868
Implementation period: 2016-2019 _
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COALBYPRO

The COALBYPRO project aimed to reduce CO, emissions using innovative methods of
managing coal combustion by-products.

The primary utilitarian goal of the COALBYPRO project was the sequestration of CO, in fly ash
and zeolites produced from it, and the management of the products obtained in this way.

» Characterisation of coal fly
ash generated from
different European power
plants

» CO, capture in coal fly ash

» Application of zeolites for
CO, capture

» Application of the products
after CO, capture
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RAREA

'Sel'ﬁl'-\REASH project aimed to assess the possibility of using fly ashes and slags as a

source of secondary raw materials for the production of strategic elements such as heavy
and rare metals (HRM), including the lanthanides: Sc, Y, Ga, Sr, Rb, Y and W.

Obtaining rare earth
elements and other
valuable metals from
by-products of coal
combustion can be a
new, prospective
direction of their use,
and the residues after
separation of metals
can be used in new or
traditional composites
the 2nd ERA-WMIN Joint Call, implemented by an

international consortium of 7 partners from 3

Partially baked

couniries (Romania, Portugal, Poland).
Financed by the National Center for Research
and Development. Implementation period: 2015-
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Recovery

RFCS RESEARCH PROJECT

RECOVERY project focuses on land rehabilitation and ecological restoration of coal mining-
affected areas, aiming to accelerate the recovery of degraded and transformed ecosystems to a
good ecosystem status, using environmentaly friendly industrial by-products and biomass

Artificial substitutes for soils in difficult

traditional terrains new approach
approach soil substitutes 2-layer cover

expensive, made from neutralising AMD
multilaser industrial by- more effigively

products
and biomass

Artificial
soils
substitu
tes

—

Expensive, , Mixture of
technical | soils
sealing ] substitutes
and mine
wastes
Mine waste Mine waste

Project consortium: Poland (coordinator), Czech Republic, Germany, Spain ]
The RECOVERY project received funding from the European Union under the VERY FILM_UPDATE (1

A
> Adree A GlGlnstytut
Badawczy

0. 847205-RECOVERY-R 018709868 dblementation period: 2019 - 2(Q e
—




CIRCULAR ECONOMY

»> COAL BY-

PRODUCTS RAREAS
> MINING WASTE
» ELECTRONIC

ware ' | Recovery

> BIOMASS RFCS RESEARCH PROJECT
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Projekt MINRESCUE- Produkty dla
gornictwa w polimetobetonu
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Struktura projektu / Zadania badawcze

e

ollection of detajled data-sets,
experimental integrafion and data-sbase
c

rgatlon
Physical and cgfewd;garactensatlon

Advanced physica
and chemical charac-
terisation of CMWGs
and their treatment

Tre?'tment of CMWGs for upcycling
them in construction industry

Geotechnical and mechanijcal

i i perties of treated CMWGS

of treated

Constitutive and numerical modelling

Upcycling of CMWGs as constituenis
in%o%ﬁtn?cﬁon aterials ar gaﬁla ﬂon

to different application techno

et ance
corc g tainng

Prototyping and durability perfor-
mance validation of new (Vprecast}
products

Assessing environmental eind
economic benetits of recycling

ogies

Closing the cycle of
CMWGs application in
construction

Reporting
and Preparation of reports

coordination
roject co-ordination and data
management
Continuous update of the PEDR

Website creation, manEH]emeq_t apd
Project dissemination development of networking activities
and

cientific ref;o s and DL# ications,
outreach and participat ongnto conferences and
airs

9 ,

Industry oriented events [ Work package [

CIRCULAR
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Application example
for a specific region
in Europe
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Scharakteryzowanie wtasciwosci mechanicznych
i chemicznych odpaddéw wydobywczych, ktére
mogg by¢ wykorzystane w budownictwie i
geoinzynierii.

Ocena parametrow wytrzymatosciowych oraz
trwatosci materiatow i produktow dla
budownictwa, wykonanych z wykorzystaniem
odpadow pogorniczych, w warunkach
odwzorowujgcych rzeczywiste.

Dostarczenie wytycznych dotyczgcych
projektowania materiatdw budowlanych i
konstrukcji z odpowiednio przetworzonych
odpadow pogorniczych, w celu umozliwienia
aplikacji rezultatow projektu.

Ocena wptywu na srodowisko opracowanych
rozwigzan technologicznych poprzez dogtebng
ocene cyklu zycia (LCA).

Rozpoczecie wdrozenia rezultatow projektu
poprzez budowe prototypu i monitorowanie oraz
ocene cyklu zycia.

Projekt MINRESCUE
otrzymat dofinansowanie z
Unii Europejskiej w ramach
RFCS Grant Agreement nr.

899518 i Ministerstwa
Edukacji i Nauki (nr Umowy
5167/FBWiS/2021/2)
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Countries

Organizations

12

12 pioneering organizations from
6 European countries are
participated in MINRESCUE
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(.’SCUE
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Berien Leean -
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Mine Staszic
m et
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_ ' Sample Sub-sample
oo whwalowwe POLSKA GRUPA LW Bogdanka 7 3
GORNICZA
Mine Jankowice i i
sriRadiardal PGG Mlne Jankowm_e 3 7
Smecary PGG Mine Chwatowice 3 10
PGG Mine Marcel 2 12
o PGG Mine Piast 2 9
Mine Piast PGG Mine Staszic 1 5
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%SCUE

mine waste DISA 20-200mm

mine waste JIG 0-20mm

mine waste DISA 20-200mm

‘ i
} == == . mine waste JIG 0-20mm
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MINRE-STASZIC-001/3

Determination

Content / Determined value

as received analytical dry
state
state
{%m/m)
water
(analytical 1,07
moisture) *
ash * 90,67 91,65
carbon * 2,02 2,04
hydrogen * 0,19 0,19
sulphur * 0,16 0,16
*organlc carbon TOC 2,02 2,04
[J/g (kJ/kg)l
gross calorific value 370 370
net calorific value 290 320
specific density 2,64 g/cm

16

120,00%

100.00%

20,00%

S¥3500 15.0kV.10:2mm X551 BSE-COMP:30P3 ,"

Full scale counts: 6455 Staszic(1)_ptl
gral Counts: 123353
8K
6K
o
4K —
2K~ Al
c Mg
- Na K Caca T fe
8, T ] T T T T T T
o 1 4 5 6 7 8 9 10
kev

Grain analysis of waste from the jig PGG Staszic

Coal content - density analysis
M coal B waste

99,70

X} 1 10

Equraert Partcie Dametar, mm
——Cdpad pogernczy PGG S

-

20-0,5
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CHARAKTERYSTYKA ODPADOW

MINRE-LWB-001

Grainclass | Yield Yield Total Yield
mm kg kg %
i 0 0.00 100,00
20-12 7.7 12,94 100,00
12-8 VT 2975 87,06
6-8 86 14,45 57,31
6-4 134 22,52 42 86
4-2 6.8 1143 20,34
2-1 31 521 891
1-05 13 218 3,70
0.5 0.9 1,51 1,51
Content / Determined value Full scake counts: 5357 Lwa(1)_pri
Detel’mil’lat\or‘l Integral Counts: 232516
as received analytical state | sl
state o]
Gemim) s 1
water
(anaiytical moisture) 149
ash 8127 825
carbon 767 179
hydrogen <011 <011
sulphur 189 1.88
organic carbon TOC 767 7.79 7
[lg (KJ7kg] o) :
gross calqrific value 2810 | 2850 LWB(1) pt1 19.13 0.00 0.43 1.68 27.62 42.02 35.65 0.66 2.81
net calonific vaiue 2760 [ 2850 LWB(1) ptz2  75.24 0.00 0.28 0.31 2.80 11.79 195 0.76 0.88
specific density 248 glem LWB{1) pt3  23.69 0.00 0.00 0.54 1.40 26.75 41.37 3.03 0.87 2.35
LWB(1) pt4 24.68 0.00 0.00 0.41 0.60 29.16 41.59 5 G b 0.91 150
Density Analysis PSS
% 20 -4 mm 4-05mm |Total 140 876
Coal content - density analysis s se0
coal 1.7 342 314 3 5
mcoal B waste 160 s E
waste 98,28 96,57 96,86 98,28 96,57 96,86 . 503
100.00 i =02
. s10
Radionuclides Concentration o g sk g
Ra-226 | ARa-226 ;i : '::':jz i
5 -~
MINERE LB 001 L X - -
Pb-210 APB-210 fraction (mm]
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B Wine Waste - Jig Seperation
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o

MINRE-LWB-001

Grain dass | Yield Total Yield
mm kg %
Lo 0 0,00 100,00
20-12 77 129 100,00
12-8 7 2975 87,06
6-8 86 1445 5731
6-4 134 25 4286
4-2 68 143 2034
2-1 31 521 891
1-05 13 218 370
05 09 151 151
Content | Determined value [ E—— wac_pe
Determination [ received analytcal state ‘ R R =
Com/m) | ]
water x| P
(anaiytical moisture] 14 x|
ash 127 x|
Carbon T e fhe .
Fydrogen <01 9% x _m e
Sph o5 i ) T T i - H B 3 o
06 o T coz Na20 Al203 K20 102 Fe203
aross calorfic value 2810 wB(1)_pt1 1913 0.00 043 168 2762 4202 585 065 281
natcalofific value, 2760 [2850 LWB(1)_pt2 7524 0.0 028 031 880 173 1% 0.76 0.88
specific density 248 glom IWB{1) pt3 369 000 000 05 140 2675 4137 303 08 235
IWB(1) pt4a 468 000 000 041 060 2916 4159 115 091 150
Density Analysis S
% 20-4mm  [4-05mm | Total o -
Coal content -density analysis o
coal 171 342 31 w s
waste 98,28 9557 96,86 . maal ne=c - o ]
100,00 § »
Radionuclides Concentration N £
Sample R i
933 |46 475 30 s1e : - -
MINERE-LWB-001 514 173 Jo— " — oon s ozo e
i racton ()
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USE STABILISED MINING WASTES TO DEVELOP
POLYMER CONCRETE PRODUCTS TO BE USED IN
MINING INDUSTRY

Polyester i
resin

stabilised
mining waste
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MIESZANINY POLIMEROBETONOW Z
WYKORZYSTANIEM ODPADOW GORNICZYCH




MIESZANINY POLIMEROBETONOW Z
WYKORZYSTANIEM ODPADOW GORNICZYCH
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MIESZANINY POLIMEROBETONOW Z
WYKORZYSTANIEM ODPADOW GORNICZYCH

45
40 39,30
35
30
25,22
2> 19,94
X 20 :
15
9,09
10
0 T T T T - T -_\
8-6 6-4 4-2 2-1 0,5-1 0-0,5
Grain size, mm 60
50,00 46,1
50 6,15
40
30
N
20
10 3,21
’ 0,64 0,00 0,00
0 T T - T T T 1
8-6 6-4 4-2 2-1 0,5-1 0-0,5
Grain size, mm
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MIESZANINY POLIMEROBETONOW Z
WYKORZYSTANIEM ODPADOW GORNICZYCH

2109
1701
1469
1760

0o 02 04 06 08 1 12 14 16 18 2

Displacement (mm)
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3 CUg

Ca0, 5 wt. %

Coal sludge

Cycle length
240 - 300 s.

Obtained granules

" Y o
[‘f\;;! i @ Research

e |nstitute




MODELOWANIE NUMERYCZNE
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Dziekuje za uwage

Aleksander Wrana
Gtéwny Instytut Gornictwa
Plac Gwarkow 1

40-166 Katowice

t: +48 32 259 23 07
m: +48 506 279 136
a.wrana@gig.eu
www.qgig.eu

WE KNOW HOW
WWW.GIG.EU
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