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r— Prirodni vlakna

torch
4 1.Bavlna (cotton)
y « Vyrobky: tricka, kosile, lozni pradlo, ru¢niky
* SloZeni: polysacharid celuldza
e Chemicky vzorec monomeru: CsH100s (opakujici se
jednotka B-D-glukézy)
2.Len (flax)
* Vyrobky: platno, ubrusy, ubrusove¢ latky, kosile
* SloZeni: celuldza
*  Vzorec: opét (CsH100s)n
3.Vina (wool)
* Vyrobky: svetry, kabaty, obleky, koberce
* Slozeni: bilkovina keratin
* Vzorec: obecné peptidové fetézce \[NH-CHR-CO],
(R = postranni skupiny aminokyselin, napf. cystein,
glycin)
4.Hedvabi (silk)
* Vyrobky: Satky, kravaty, luxusni pradlo
* SloZeni: protein fibroin
* Vzorec: (-Gly-Ala-Gly-Ala—Ser-), (opakujici se
sekvence aminokyselin



Uméla vlakna (z prirodnich polymert)

5. Viskoza (rayon)
Vyrobky: halenky, Saty, podSivky
SloZeni: regenerovana celuloza
Vzorec: (CsH100Os)y

6. Acetatové vlakno
Vyrobky: Saty, podsivky, zavésy
Slozeni: celul6zovy acetat
Vzorec: (CsH702(OH)s-«(OCOCH:)y)n
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Synteticka vlakna
7.Polyester (PES, napr. PET)
* Vyrobky: sportovni oble¢eni, bundy, technické textilie
* VzorecSloZeni: polyethylentereftalat
* . [—O—CHz—CHz—O—C(O)—C6H4—C(O)—]n
8.Polyamid (nylon, PA)
* Vyrobky: puncochy, plavky, koberce, lana
* SloZeni: napt. Nylon-6,6 (kondenzace kyseliny adipové a
hexamethylendiaminu)
* \zorec: [—N H—(CH2)s—NH-CO—(CH:)+—CO—],
9.Akryl (PAN — polyakrylonitril)
* Vyrobky: svetry, fleecové tkaniny, deky
* SloZeni: polyakrylonitril
* Vzorec: (-CH.-CH(CN)-),
10.Elastan (spandex, Lycra)
*Vyrobky: sportovni obleceni, plavky, leginy
*SloZeni: segmentovany polyuretan
*Vzorec: obecné¢ -[OCONH-R-NHCOO-R’],
11.Polypropylen (PP)
*Vyrobky: technické textilie, koberce, pytle
*SloZeni: izotakticky polypropylen

g \/70reC: (—CH~CH(CH3)-),



TAP. Slozeni

Vyrobek / zdroj Typicka slozka Chemicky vzorec :;g:__l)v TAP Poznamka
Plastové obaly, folie, sa€ky Polyetylen (PE) (-CH,—CHy-),, 10-25 % vysoka vyhievnost (~46 MJ/kg)
Kelimky, vicka, vlakna Polypropylen (PP) (CH,—CH(CH2)-), 5-15 % stabilni, dobfe hofi
koberct
PET lahve, textilniviakna  Polyethylentereftalat (PET) E%SE]HZ‘CHZ‘O‘C(O)‘QH‘*‘ 5-15 % Sasty ve smésovych textiliich
:z:g;? obaly, jednorazove Polystyren (PS) (=CH,—CH(C¢Hs)-)y 2-5% aromaticka slozka
Podlahoviny, obaly Polyvinylchlorid (PVC) (~CH,—CHCI-) 2-5% problematicky — Cl pfispiva k

’ 2 n tvorbé HCI
Staré obleéeni (bavina) Celuléza (CeH1005)n 5-10 % pfirodni vliakno, podobné papiru

PET viz vySe, PA: [-NH-

Textil (polyester, nylon, PES, PA, PAN (CH,)¢~NH-CO—(CH,),~CO-],, 5-10 %

smésova vlakna (typ. 65/35

akryl) PAN: (—CH,—CH(CN)-), PES/bavina)

Papir, karton Celuléza + lignin (CoH1005)a, lignin: ruzné 10-20 % obsahuje i CaCOj; plniva
fenylpropany

Dievo, biomasa Celuloza, hemiceluléza, Celuloza (CeHioOs)n, 5-15 % vy$$i obsah vihkosti

lignin hemiceluléza (CsHgO,),

Tuky: C3H5(OOCR)3, proteiny: —

Organické zbytky potravin  Tuky, proteiny, cukry [NH-CHR-CQO],, glukodza: 5-15% kolisava kvalita, biodegradabilni
C:6H12()6

Sklo, plniva, kovy SiO,, CaCOs, Fe, Al, Zn  SiO,, CaCOs, Fe, Al, Zn 5-15 % nevyhrevne, zvysuji obsah

opela




TAP vs. Textil

Porovnani TAP (RDF) vs. Cisty textil

-Cisty textil = homogenni material (napf. celuldza z baviny, PET z
polyesteru, PAN z akrylu).

*TAP/RDF = heterogenni sm¢s plasttli, papiru, dieva, organiky a textilu.

*Vyhrevnost:
* Cisty textil: 15-20 MJ/kg (bavlna niz, syntetika vys),
 TAP/RDF: 15-25 MJ/kg (diky vysokému podilu plast az na horni
hranici).

*Obsah popela:
* textil — nizky,
* TAP/RDF — vysoky (plniva, kovy, sklo).
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TAP. Slozeni

Table 1

The composition of the feed material (RDF) used in experimental runs.
Parameter Dry and ash-free (daf) Dry As received (ar)
Water (wt%) 1.5
Ash (wt%) 9.3 9.1
Volatiles (wt%) 90 81.4 80.3
Fixed carbon (wt%) 10 9.3 0.1
C (wt%) 70 63 62
H (wt%) 9.1 8.2 8.1
N (wt%) 0.67 0.61 0.60
O (wt%) 20 18 18
Scomb (Mg/kg) 380 350 340
Cl (mg/kg) 2700 2400 2400
F (mg/kg) 82 74 73
Br (mg/kg) 39 36 35
Lower heating value (MJ/kg) 24
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Experiment

Table 2

Experimental parameters for four different cases.
Parameters Case- Case- Case- Case-

I II III IV
Fuel (kg/h) 10 10 11 8.9
CO, input (L/m) 170 62 26 0
Gasification ratio (GR) 1.04 0.80 0.60 0.40
Power of the plasma torch (kW) 120 110 95 80
Electric efficiency of the plasma torch ( 69 68 67 67
%)

H,0 input to the plasma torch (g/m) 28 28 28 28
Ar input to plasma torch (L/m) 11 11 11 11
Supplementary addition of Ar (L/m) 110 110 110 110
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Experiment

—— RDFC powder

Intensity (arb.un.)
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Ref.Code Chem. Formula

96-900-0968 Calcite Ca6.00 C6.00 018.00
* 96-901-1578 Graphite C4.00
* 96-412-4075 Si 02 Si16.00 032.00
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Experiment
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Experiment
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Conclusions

1. Amorphous input becomes at the output crystallized: graphite, quartz and
calciate

2. Oxidizing agent and power influence the output syngas composition

3. Toxic elements lead to the contaminants creation

4. Oxyqgen appears inside the carbon nanoparticles
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