Production of mineral wax using low-temperature oxygen-free thermal

destruction technology of mixed polymer raw materials

The company EcoPark (Reg. No.: LV44103112202) has developed and built
production plant for obtaining mineral wax, the principle of operation of which is based on the
oxygen-free thermal destruction of mixed non-toxic polymer raw materials. The company
EcoPark uses certified polymer raw materials: HDPE, LDPE, LLDPE, PP, ABS plastic, foam
plastic, nylon, except for PVC. Mineral Wax (CN CODE 27079999), produced by oxygen-free

thermal destruction, is used as a strategic feedstock by large chemical and petrochemical
companies.

The process of obtaining mineral wax begins with the Pre-Step process of mixed
polymer raw materials. The main purpose of this stage is to prepare the raw material for further

thermal destruction.
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Fig.1. Pre-Step process of thermal destruction of mixed polymer raw materials

Operating principle: the sorted polymer raw material is fed into the shredder, which shreds it
into smaller pieces. After the shredding stage, the polymer material enters a conveyor with a
magnetic separator which collects metallic objects from the total mass of the raw material. As a
result, the mixed polymer material is stripped of metallic objects. In the next stage, the raw
material enters a vibrating sieve which separates fractions of different origin, mainly ballast and

fines, which range in size from 20x20mm to 60x60mm. The polymeric material is then fed to



another shredder which shreds it into smaller pieces. The shredded material is then fed into the
filling hopper of the thermal destruction reactor. The process uses a Clemen 500 plant, which
processes 2 tonnes of raw material per hour, or 34 kg per minute, over a temperature range of
180-400 °C.

From the feeding hopper, the mixed polymer raw material is transported by moving along
a rotating screw surface inside the auger tube to the main reactor. This is the pre-melting reactor
between the bunker and the thermal destruction reactor. At this stage, the raw material is heated
to a semi-viscous state and transferred to the thermal destruction reactor. The tube (slug) is
practically closed and air is forced out of the raw material at this stage. The oxygen content in
this stage is monitored by oxygen sensors. The technological equipment includes a nitrogen
station, which serves to maintain the oxygen-free flow of the process. In the reactor, in an
oxygen-free environment, under the influence of temperature (180-400 °C), thermal destruction
takes place, shorter hydrocarbon chains are formed from the initial raw material and turn into a
gaseous state. From the reaction chamber, gaseous hydrocarbons enter the condensation system.
At this stage, the heavy hydrocarbons are condensed into mineral wax (average yield is about
70%) and enter the receiving tanks.

Non-condensable gases after passing through two filters with porous ceramic elements
and wet scrubber are used in the recuperation process — for heating thermal destruction reactor.
In the gas phase, light gaseous hydrocarbon compounds are formed (the average yield is about
15%): methane, ethane, ethylene, propane, n-butane, propylene, ethylene, n-pentane and
hydrogen, which in their composition resemble the composition of natural gas and therefore,
when they burn carbon dioxide (CO,) is released, which will be correlated with the amount of
carbon dioxide (CO,) released during the combustion of natural gas (our technical data also
correlates with data available in the literature: International Journal of Petrochemical Science &
Engineering, 2017, 2(8), 252-257). As the mixed polymer raw materials used by the company
EcoPark do not contain an oxygen atom, the formation of carbon dioxide (CO,) in the oxygen-
free thermal destruction process is virtually non-existent or will be below the emission limit
values for carbon dioxide.

The EcoPark company has carried out a full range of analytical analysis of the
thermolysis gas used for recuperation process: according to analytical data (Annex 2 and Annex

3), the emission thresholds do not exceed the emission level approved in accordance with the



best available technologies (in accordance with Best Available Techniques (BAT) reference
document for waste incineration; Industrial Emissions Directive 2010/75/EU (Integrated
Pollution Prevention and Control).

According to Directive 2010/75/EU: if the gases resulting from the thermal treatment of waste
are purified to such an extent that they are no longer waste before combustion and they can cause
emissions no higher than those resulting from the combustion of natural gas. This means that for
recuperation process, the company EcoPark uses termolysis gas, which is similar in composition
to natural gas.

Despite the fact that this process mechanism does not lead to the formation of toxic and
sulfur-containing compounds, the EcoPark company plans to use a two-stage gas cleaning
system for flue gas purification:

1) installation of a heat exchanger - will reduce the flue gas temperature to 80-100 °C;

2) filter with dry sorbent input (for example, using activated carbon filters): the use of dry
adsorption degassing ensures a possible low percentage of impurities, for example:
nitrogen compounds, acid gases, cyanide, dioxins, heavy metal impurities, as well as the
separation of soot and dust.

After the end of the process of thermal destruction of mixed polymer raw materials,
technical carbon will remain in the reactor (the average yield is about 15%). After cooling, the
obtained carbon is collected in big-bags and placed indoors on a hard surface until it is taken
away. Technical carbon can be used as a solid fuel (similar to coke) and is intended to be sold to

customers, upon request.



Filling
hopper

Mineral wax

Pre-melting
‘ reactor
¢m=mmmm| Condensable

gases

Oxygen-free
thermal destruction
reactor180-400°C

l

Condensation
system

Water seal

|

Two filter with porous
ceramic elements

I

Non-condensable
gases

Recuperation
process

Fig.2. Low temperature oxygen-free thermal destruction process of polymer raw materials
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Annex 2

WSIA Latvijas Vides, geologijas un meteorologijas centrs
LABORATORIJA

@® vemc

e-pasts: laboratorijai@lvgme.lv

Adrese: Maskavas iela 165, Riga, LV-1019; tilrunis: 67751409

EN ISONEC 17025:2017

T-105
TESTESANAS PARSKATS Nr. 21A02409
Datums: 13.08.2021
Klients: SIA "NDinamika"
Adrese: Jekaba ield 3/5-10, LV-1050, Riga, Latvija
Telefons: Fakss: ; E-Pasts: ndinamika@inbox.lv
Objekts: Plavinas, Dolomita iela 6
Paraugu tem§anas mérkis:  kontrolmérfjumi
Parauga nemianas plins: nav attiecindms
Informdcija par testédanas parangu:
Sanemianas Nemanas Parauga veids Klienta parauga Tilpums/ masa/ Lab. ident. Nr.
datums datums, laiks identifikicija trauka veids
13.08.2021 03.08.2021; izmesi izpliide no retortes tieie merfjumi 21A02409-001
14:00 —
03.08.2021;
14:30
Paraugu nemgana: atbildigais par paraugu nemianu: LVGMC Laboratorijas vado#ais analftikis G. Jansons, vecikais ekologs
P. Daniléviés
Meteorologiskie apstikli:
Parauga nemianas raksturojums:
Piezimes:
Testésanas rezultiti: izplide no retortes

Nosakamais raditijs, mérvieniba

Testé§anas rezultits
ar nenoteiktibu

Testé§anas metodika

Analizes izpildes datums

Oglekla dioksids (CO2), tilp.%

12.1

150 12039:2019

13.08.2021-13.08.2021

Oglekla oksids (CO), mg/m3

45 =20

LVS EN 15058:2017

13.08.2021-13.08.2021

Séra dioksids (S02), mg/m3

<10.7

LVS 1SO 7935:2004

13.08.2021-13.08.2021

Skabeklis (02), tilp.%

5504

LVS EN 14789:2017

13.08.2021-13.08.2021

Slapekla oksidi (NOx), mg/m3

23513

LVS 1SO 10849:2001

13.08.2021-13.08.2021

Izmantoti aparatira, paraugu nemsanas linijas, materiili, gazes un to raksturojums

Nosaukums, tips

Raiotijs

Ident.Nr.

Diapazons

Kalibrits

Piezimes

VL70804.02/06/2020

TP_21A02409
Lpp.1(2)




Gizu paraugu emisijas Servomex 122-01311/ 0-5000 ppm Kalibréts ar
analizators XENTRA 4900 3051-3724 O, sertif.
0-1000 ppm etalongdzi:
NOx; CO(1000
0-2500 ppm ppm),
502; NOx(150
0-25%02; ppm), SO2(300
0-25% CO2 ppm)
maisTjumu
slapeklt (firmas
AGA sertif.
Nr.100608026,
derigs [idz
08.12.2023)
Informicija par test®$anas metodikim:
Nosil is raditijs Metodika Metodes princips MDL QL
Slapekla oksidi (NOx) LVS ISO 10849:2001 Infrasarkand spektrometrija 6.7 mg/m3 13.1 mg/m3
Oglekla dioksids (CO2) IS0 12039:2019 * Infrasarkand spektrometrija 0.06 tilp.% 0.34 tilp.%
Oglekla oksids (CO) LVS EN 15058:2017 Infrasarkand spektrometrija 2.4 mg/m3 4.9 mg/m3
Oglekla oksids (CO) izmedos LVS EN 15058:2017 Infrasarkand spektrometrija
Skibeklis (02) LVS EN 14789:2017 P 1Etism: 0.18 tilp.% 0.6 tilp.%
Slipekla oksTdi (NOx) izme$os | LVS ISO 10849:2001 Infrasarkand spektrometrija
Séra dioksids (S02) LVS IS0 7935:2004 Infrasarkani spektrometrija 10.7 mg/m3 25.8 mg/m3
Sera dioksids (S02) izmedos LVS ISO 7935:2004 Infrasarkand spektrometrija
Piezimes:
1. Lietotie salsindjumi:
MDL - metodes detekt@3anas robeZa;
QL -k itativi nosakima k dcija;
2. Rezultati, kas maziki par MDL, uzdoti ar zimi < . Rezultita nenoteiktiba tick uzdota tad, ja rezultits ir lieliks vai viendds ar
QL. Uzdota ikfiba ir paplafinitd nenoteikiiba, kas aprékinata, izmantojot parklasanis koeficientu 2, kurs nodrofina apméram
95% ticamibas [Tmeni. Informdciju par nenoteiktThu novertgjumu var safiemt, nosiitot pieprasijumu uz e-pastu:

@l -

3. Parauga tilpums uzdots normilos apstiklos, kas atbilst 273K temperatiirai un 101.3 kPa spiedienam;
4. Neakreditetds metodikas atzimétas ar ,,*";

5. Elastigas sferas metodikas atzIimétas ar ,.e”.

6. Oglekla oksids (CO), mg/m3 uzdots ar standarta novirze.

7. Tiek kurinits ar pirolizes ellu.

TestSanas rezultti attiecas tikai uz konkréto testéfanas paraugu.
Bez LVGMC Laboratorijas rakstiskas piekriSanas nav atlauta
testéfanas pdrskata reproduc#ana nepilnd apjomd.

Test#Sanas pdrskats sagatavots elektroniski un derigs bez paraksta

VL70804.02/06/2020 TP_21402409
Lpp2(2)

Fig.4. Analytical data on gases emissions from the combustion of thermolysis gas following the

process of thermal destruction of mixed plastic waste



Annex 3

VSIA Latvijas Vides, geologijas un meteorologijas centrs

e LV G MC LABORATORIJA

Adrese: Latgales iela 165, Riga, LV-1019; talrunis: 67751409
e-pasts: laboratorija@lvgme.lv EN ISO/IEC 17025

T-105
TESTESANAS PARSKATS Nr. 24A01099
Datums: 15.04.2024
Klients: SIA "EcoPark"
Adrese: Dolomita iela 6, Plavinas, Aizkraukles novads, LV-5120
Telefons: Fakss: ;  E-Pasts: siaecoparki@gmail.com
Objekts: Dolomita iela 6, Plavinas, Aizkraukles nov.
Testéianas mérkis: kontrolm@rjumi
Parauga nemSanas plins: nav attiecinims
Paraugu nemiana: athildigais par paraugu nemsanu: LVGMC Laboratorijas vecikais ekologs Péteris Daniléviés
protokola numurs Nr.: 24/826
peméanas metodika: LVS 1SO 10780:2002

Piezimes:

IZMESU AVOTA RAKSTUROJUMS

Izme$u avota ident. Nemsanas datums, Caurulvada Mérfjumu punktu Lab. ident. Nr.

laiks Skirsgriezuma skaits
laukums, m2

Prolizes iekara - pirolies 26.03.2024;16:20 0.18 1 24A01099-001

gize 26.03.2024;17:10

Izmesu avota ident. Darbibas raksturojums mérfjumu laika

Kurindmais S saturs, % Jauda, MW Slodze, % ReZims

Prolizes iekdrta - pirolies gize - - 40 patstivigs

gize

GAZU PARAMETRI GAZVADA

Izmeiu Statiskais Temperatoras | Gizu Gazu dtrums| Gizu Sausu gizu Pito caurules

avota spiediens, | izmainas temperatiira | aprékiniem, | dtruma pliismas kalibréianas

ident. Pa mérfjumu laika, aprékiniem, | m's mérfjumu dtrums, koef.

°C °C profils, m's | Nm3/s

Prolizes 0 380 380 <0.02 =0.02 =0.02 0.58

iekarta - pi

rolies gaze

CIETO DALINU MERLIUMI

Izmeiu avota ident. Zondes uzgala | Filtrésanas Parauga Gizu Sausu gizu Cieto

diametrs, mm | temperatiira, | nemSanas parauga parauga dalinu
C ilgums, min tilpums, m3 tilpums, masa, g
Nm3

Prolizes 16 380 60 1.000 0.913 <1.8

iekdrta - pirolies gaze
VLT70801.03/03/2024 TP_24A01099

Lpp.1(4)



KVALITATES NODROSINASANA

lzmeiu avota ident. lzokinétiskais Piesiices parbaude, Kopéjais tuk3ais Nosédumi augipus
kritérijs L/min paraugs, mg/m3 filtra

Prolizes iekara - pirolies - <0.5 <1.8
gize

TESTESANAS REZULTATI:Prolizes iekirta - pirolies gize
Nosakimais raditijs, mérvieniha Rezultits ar iktibu Analizes izpildes datums
Cietds dalinas, mg/m3 <1.8 15.04.2024-15.04.2024
Cietds dalinas izmesos, g/s <0.00005 15.04.2024-15.04.2024
DG _Oglekla dioksids (CO2). tilp.% 8 15.04.2024-15.04.2024
DG_Oglekla oksids (CO), mg/m3 66+ 7 15.04.2024-15.04.2024
DG Oglekla oksids (CO) izmegos, g/s =0.0016 15.04.2024-15.04.2024
DG _Séra dioksids (S02), mg/m3 =10.7 15.04.2024-15.04.2024
DG _Séra dioksids (S02) izmedos, g's =0.00025 15.04.2024-15.04.2024
DG _Skibeklis (02), tilp.% 9.2 +0.1 15.04.2024-15.04.2024
DG _Slapekla oksidi (NOx), mg/m3 150 = 15 15.04.2024-15.04.2024
DG _Slapekla oksidi (NOx) izmeSos, g/s =0.004 15.04.2024-15.04.2024
Fluoriidenradis (HF), mg/m3 0.050 + 0.005 15.04.2024-15.04.2024
Fluoriidenradis (HF) izmesos, g/s =0.0000007 15.04.2024-15.04.2024
Hloridenradis (HCI), mg/m3 =0.008 15.04.2024-15.04.2024
Hloridenradis (HCI) izmelos, g/s <0.00000019 15.04.2024-15.04.2024
Kopéjais gazveida org. ogleklis (TOC) <0.00004 15.04.2024-15.04.2024
izmesos, g/s
Kopéjais gizveida organiskais ogleklis (TOC), | 1.6+0.2 15.04.2024-15.04.2024

mg C/m3

Aparatiira no rezultitu lauka, paraugu nemsSanas linijas, materiali, gazes un to raksturojums

Nosaukums, tips Raiotijs Ident.Nr. Diapazons Kalibréts Piezimes
Gizu paraugu emisijas Servomex 122.01311/ 0-5000 ppm. Kalibréts ar
analizators XENTRA 4900 3951-3724 CO; sertif.etalongdz
0-1000 ppm. it CO1000
NOx; ppm).
0-2500 ppm NOx(150
802, ppm), SO2(300
0-25%02; ppm)
0-25 % CO2 maisTjunmu
slapeklt (Elme
Messer GAAS,
cilindra
nr.D2 13688,
21.02.24)
der.2g
VL70801.03/03/2024 TP_24A01099

Lpp.2(4)



Izokinztiskd paraugu neméanas
iekarta EMES 3866

Somija

122-00150

1.730 m/s,
5+1500 Pa

Gazu

skait kalibr.
15.03.2019,
Nr.39/19-C
(derigs 6 g.).
Nr.T4956K225

Nr.S1347K17,
Nr.S1348K17,
Nr.S1349K17
(29.09.2022,,

derigs 2 gadi)

TOC BERNATH ATOMIC
mod. 3006

Bemnath
Atomic

122-01901/
4897

0-100000 ppm

Kalibréts ar
sertif.
etalongdzi,
C3HE 100ppm
+ 2%, propins
sinttiska
gaisd.(Elme
Messer GAAS,
cilindra
nr.D213593,
20.02.2024.),
derigs 2 gadus

Plismas meritdjs
M-1SLMPM-D

Alicat
Scientific

122-02073

0-1 5SLPM

Kalibrésanas
sartifikits
Nr.57/23-C
(izdevis LEI
17.04.2023
derigs 2 gadus)

Pito caurule Nr.1198

NIIOGAZ type

330 mis

Kalibrésanas
sertifikits
Nr.14/19-A
(izdevis LEI
15.03.2019
derigs 6
gadus)

VLT0801.03/03/2024

TP_24A01099
Lpp.3(4)



metodikim:

Informécija par

Nosal is raditajs Metodika Metodes princips MDL QL
Cietds dalinas LWVS ISO 9096:2018 Izokingtiskd paraugu nemsana, 1.8 mg/m3 3.9 mg/m3
grav
Cietds dalinas izmesos LVS ISO 9096:2018 lzokingtiskd paraugu nemsana,
grav
Slapekla oksidi (NOx) 1SO 10849:2022 Infrasarkand spektrometrija 6.7 mg/m3 13.1 mg/m3
Fluoriidenradis (HF) izmeZos IS0 15713:2006 * Sorbcija idend, jonu
hromatografija
Fluoriidenradis (HF) IS0 15713:2006 * Sorbeija fident, jonu
hromatografija
Hloriidenradis (HCI) LWS EN 1911:2011 Sorbcija Gdent, jonu 0.07 mg/m3 0.21 mg/m3
hromatografija
Hloriidenradis (HC1) izmeos LVS EN 1911:2011 Sorbcija Gident, jonu
hromatografija
Kopgjais gizveida org ogleklis | LVS EN 12619:2013 Gazu hromatogrifija ar liesmas
(TOC) izmesos Jjonizicijas detektoru
Kopéjais gizveida organiskais | LVS EN 12619:2013 Gazu hromatogrifija ar liesmas 0.2mg 0.5 mg
ogleklis (TOC) Jjonizicijas detektoru C/m3 C/m3
Oglekla dioksids (CO2) 1SO 12039:2019 * Infrasarkand spektrometrija 0.06 tilp.% 0.34 tilp.%
Oglekla oksids (CO) LVS EN 15058:2017 Infrasarkand spektrometrija 2.4 mg/m3 4.9 mg/m3
Oglekla okstds (CO) izmedos LWVS EN 15058:2017 Infrasarkand spektrometrija
Skibeklis (02) LVS EN 14789:2017 Paramagn@tisms 0.18 tilp.% 0.6 tilp.%
Slipekla oksidi (NOx) izmeSos | [SO 10849:2022 Infrasarkana spektrometrija
Séra dioksids (S02) LWVS ISO 7935:2004 Infrasarkand spektrometrija 10.7 mg/m3 25.8 mg/m3
Sera dioksids (SO2) izmefos LVS ISO 7935:2004 Infrasarkand spektrometrija
Udens (H20) tvaiks LVS EN 14790:2017 Gravimetrija 0.8 g/m3 2.6 g/m3
Piezimes:

1. Izme3u avota darbibas rakstmrojums mérfjumu laikd uzdots saskana ar klienta sniegto informciju:
2. Sausu gidzu plismas dtrums un sausu gizu parauga tilpums uzdots normilos apstiklos, kas atbilst 273K temperatfirai un 101.3

kPa spiedienam;

3. Slapekla koncentriciju diimgfzeés aprékina saskand ar vienddojumu N2 = 100-02 -C02;

4. Cieto dalinu parauga kondiciongsanas temperatiira 160 °C;

5. Lietotie safsindjumi:

MDL - metodes detekté3anas robeza;
QL - kvantitativi nosakdm3 koncentricija;
6. Rezultati, kas maziki par MDL, uzdoti ar zimi < *. Rezultita nenoteiktiba tick uzdota tad, ja rezultdts ir lieliks vai viendds ar

QL. Uzdota

teiktiba ir paplasi

95% ticamibas limeni. Informaciju par nenoteiktibu novertgjumu var sapemt, nosiitot pieprasijumu uz e-pastu:

laboratorija@lveme.Iv;

iktiba, kas aprékindta, izmantojot parkladanids koeficientu 2, kurs nodroSina apméram

7. Rezultitu parrékiniem izmantotas $idas sakaribas: 1 ppm CO = 1,25 mgCO/m3, | ppm NOx = 2,05 mgNOx/m3, 1 ppm 802 =
2,86 mgS0O2/m3, 1ppm TOC = 1,608 mg TOC/m3.

8. Neakreditétds metodikas atzimétas ar ,,*";

9. Kalibrésanas gizu koncentracijas nenoteiktiba £2%.

10. Cieto dalinu mé&Tjumiem izmantoti kvarca kiedras fgelveida filtri

Munktell, 34x150mm.

11. Rezultdtu parrgkiniem izmantotas $adas sakarTbas: 1 ppm CO = 1,25 mg/m3, | ppm NOx = 2,05 mg/m3

Apstiprindja: Laboratorijas vaditija vietniece Maija Matroze

Testdanas rezultiti attiecas tikai uz konkrdto test®%anas paraugu.
Bez LVGMC Laboratorijas rakstiskas piekrifanas nav atlauta
test#fanas pirskata reproducéSana nepilnd apjomd.

Test&Sanas pdrskats sagatavots elektroniski un derTgs bez paraksta

VLT0801.03/03/2024 TP_24A01099

Lpp.4(4)
Fig.5. Analytical data on emissions (gases, PM (particulate matter), VOC (volatile organic
compounds)) from the combustion of thermolysis gas following the process of thermal

destruction of mixed plastic waste



