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8.1 Verwendete Gerite, Chemikalien und Gleichungen

8.1.1

A

&

10.

11.
12.

13.
14.
15.
16.
17.
18.

19.

Gerite

HPLC-Pumpe S 1000 der Firma Sykam

HPLC-Probenaufgabeventil 7125 der Firma Rheodyne

Differentialrefraktometer Optilab Multiref 902b der Firma Wyatt Technology
Streulichtphotometer-Detektor miniDAWN Tristar von der Firma Wyatt Technology
Dynamisches Wirmestrom-Differenz-Kalorimeter DSC 204 Phoenix”® und ein TASC
414/3A Controller der Firma Netzsch Gerdtebau GmbH

FTA Flammability Unit* der Firma Stanton Redcroft zur LOI-Bestimmung
Videokamera Hitachi KP-D50 mit }42""-CCD-Chip

Von oben einsehbarer, zylindrischer Ofen, Sonderanfertigung der Firma Schumann
Analytische Messtechnik mit symmetrischer Beheizung durch Infrarotstrahler
Elektronenmikroskop LEO 1530 FE der Firma LEO Electron Microscopy Ltd.

Plasma 40 Emission Spectrometer der Firma Perkin Elmer mit induktiv gekoppeltem
Argonplasma (ICP) als Anregungsquelle; Software: Plasma 400 Software — Color
Version 4.10 © 1990

Rohrenofen der Firma Heraeus (maximale Temperatur 850 °C)

mls 1200 mega der Firma Milestone fiir den Mikrowellendruckaufschluss mit mega
240 Controller der Firma Milestone

Waage AE 240 der Firma Mettler

CS30HT-Coulometer der Firma Behr-Labortechnik in Diisseldorf

Kugelmiihle ,,Pulverisette 0 der Firma Fritsch GmbH

FT/IR-Spektrometer System 2000 der Firma PerkinElmer

Beheizbare IR-Zelle (Eigenanfertigung)

Thermowaage STAS503 der Firma Bdhr Thermoanalyse GmbH mit Software
WinTA 6.0

Kinetische Rechensoftware Netzsch Thermokinetics der Firma Netzsch Gerédtebau

GmbH
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8.1.2

Verwendete Chemikalien

Tabelle 8.1 Liste der verwendeten Chemikalien

Substanz

Molare Masse

Reinheit Hersteller
[g/mol]
Tetrahydrofuran Chromasolv® Riedel-de Haén 72,11
Sb,03 p. a. Merck 291,50
KBr Fiir die IR-Spektroskopie Merck 119,01
ZnS Reinst Riedel-de Haén 97,43
CaCO;, p. a. Merck 100,09
NaOH p. a. Riedel-de Haén 40,00
PVC Purum Fluka Low
H,0, 30 % p. a. Fluka 34,02
HCI 37,5 % p. a. J. T. Baker 36,46
Zn-Standard 1,000 g/1 p. a. Bernd Kraft 65,39
Ca-Standard 1,000 g/ p. a. Bernd Kraft 40,08
Sb-Standard 1,000 g/1 Bernd Kraft 121,75
HNO; 65 % reinst Merck 63,02
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8.1.3 Verwendete Gleichungen zur Statistik

Arithmetischer Mittelwert:

X = i=1

N
X : Messwert der i-ten Messung
N : Anzahl der Messungen

Standardabweichung der Einzelmessungen vom Mittelwert:

S, =

X; : Messwert der i-ten Messung
X: Arithmetischer Mittelwert

N : Anzahl der Messungen

Relative Standardabweichung:

| n

Sy = ix -100%
S, : Standardabweichung der Einzelmessungen vom Mittelwert
X: Arithmetischer Mittelwert

Lineare Regression:

y=mx+Db (Gleichung der Ausgleichsgeraden)
X: Konzentration

y: Signalwert

m: Steigung (Empfindlichkeit des Verfahrens)

b: Ordinatenabschnitt bei X =0

Q,
Qu

m=
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i N
X; : Konzentrationswert des i-ten Standards
Y, Signalwert der i-ten Messung
N : Anzahl der Messungen

Arbeitsbereichmitte in Konzentrationsrichtung

X
I
.MZ
x

<
Il
.MZ

I
—_

y,  Arbeitsbereichmitte in Signalrichtung

BestimmtheitsmaB R? der linearen Regression:

N

3 [0 -)-3, - 9

R — I

N N

Bx-x S -9

1= I=
R: Korrelationskoeffizient
X; : Konzentrationswert des i-ten Standards
X: Arithmetischer Mittelwert der i Messwerte
Y, Signalwert der i-ten Messung
y: Arithmetischer Mittelwert der 1 Signalwerte
N : Anzahl der Messungen
R*: Bestimmtheitsmaf
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Reststandardabweichung der Bezugsgeraden:

X; : Messwert der i-ten Messung
Y. Signalwert der i-ten Messung
N : Anzahl der Messungen

Verfahrensstandardabweichung:

S
S, =—
X0 m
S,: Reststandardabweichung der linearen Regression
m: Steigung der Ausgleichsgeraden (Empfindlichkeit)

Konzentrationen der Nachweisgrenze:

Sg
Cae =@ N99 T T

@ o: Faktor zur Schnellschitzung der Nachweisgrenze mit 99 %iger Sicherheit.
Bei N =20 (20 Blindwertmessungen) ist @ 4, =2,9~3

Sy ! Standardabweichung des Blindwertes

m: Steigung der Ausgleichsgeraden
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8.2 Elementverteilung von Zink, Antimon und Calcium

8.2.1 Widerfindungsraten der Reinsubstanzen

Tabelle 8.2 Bestimmung der Widerfindungsraten von Zn, Ca und Sb beim Mikrowellenaufschluss

Konzentration der .
Einwaagen [mg] Aufschlusslésung Standardabweichung | widerfindungsrate [%)]
Probe [mg/kg]
[mg/kg]
Sb,O; | ZnS | CaCO; | Sb Zn Ca Sb Zn Ca Sb Zn Ca
R1 34 2,4 2,1 2,78 | 1,63 0,82 0,05 0,06 0,04 98,2 100,9 97,9
R2 3,2 2,0 1,9 2,75 | 1,31 0,65 0,04 0,08 0,03 103,0 | 97,3 85,8
R3 2,9 1,6 1,9 2,49 | 1,02 0,70 0,05 0,02 0,04 1029 | 949 91,9
R4 3,1 2,3 1,8 2,55 | 1,56 0,62 0,10 0,03 0,02 98,43 | 101,2 85,7
Mittelwert 100,6 | 98,59 90,3
Standardabweichung 2,7 3,0 5,8
relative Standardabweichung [%] 2,7 3,1 6,4

8.2.2 Zink-, Antimon- und Calciumbilanz

Tabelle 8.3 Zink-, Calcium und Antimongehalte der Absorptionslosungen nach der PVC-Thermolyse bei

unterschiedlichen Temperaturen

Thermolysetemperatur Ca-Gehalt Sb-Gehalt Zn-Gehalt
Probenbezeichnung
[°C] [% d. Einwaage] | [% d. Einwaage] | [% d. Einwaage]
150 P1 0 0,2 0
P2 0 0,1 0
P3 0 0,2 0
P4 0 0,1 0
300 P1 0 0,1 0
P2 0,1 5,7 0
P3 0 2,0 0
P4 0 0,1 0
450 P1 0 0,2 0
P2 0 6,1 0
P3 0 2,5 0
P4 0 0,3 0
600 P1 0 0,8 0,3
P2 0 6,1 0,1
P3 0 3,8 0,2
P4 0 0,4 0
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Tabelle 8.4 Zink-, Calcium und Antimongehalte der Thermolyseriickstiinde der PVC-Thermolyse bei
unterschiedlichen Temperaturen

Thermolysetemperatur Ca-Gehalt Sb-Gehalt Zn-Gehalt
Probenbezeichnung

[°C] [% d. Einwaage] | [% d. Einwaage] | [% d. Einwaage]
P1 1,5 0 6,6

2 P2 1,5 8,0 0,1
P3 1,7 4,7 3,6
P4 1,7 0 0,1
P1 1,7 0 5,4

150 P2 1,5 7,9 0,1
P3 1,5 4,7 3,2
P4 2,5 0 0,1
P1 1,1 0 5,4

300 P2 1,5 0,1 0
P3 2,0 0,1 4,0
P4 2,3 0 0,1
P1 1,8 0 6,2

450 P2 1,4 0 0
P3 1,9 0,1 3,7
P4 2,4 0 0,1
P1 1,5 0 43

600 P2 1,5 0 0,1
P3 1,6 0,1 2,2
P4 1,6 0 0,1

8.2.3 Schwefelgehalte der festen Thermolyseriickstinde

Tabelle 8.5 Ergebnisse der coulometrischen Schwefelbestimmung thermisch behandelter PVC-Proben

Thermolysetemperatur Schwefelgehalt [% der Einwaage]|
[°C] P4 NP1 NP2 NP3 NP5 P1 Probe 10
22 0,109 0,405 0,577 0,903 1,345 3,226 2,283
200 0,099 0,397 0,565 0,763 1,332 2,590 1,210
300 0,034 0,148 0,502 1,149 1,149 2,540 0,884
450 0,016 0,177 0,307 1,072 1,072 2,003 0,515
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8.3 Fotografien der visuellen Analyse der PVC-Zersetzung

Abbildung 8.1 Thermische Zersetzung von P1, P2, P3 und P4 unter Argon
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Abbildung 8.2 Thermooxidative Zersetzung von P1, P2, P3 und P4 unter synthetischer Luft
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130*C 140 °C

310°C

Abbildung 8.3 Thermische Zersetzung von P4, P1 und Probe 3 unter Argon
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Abbildung 8.4 Thermooxidative Zersetzung von P4, P1 und Probe 3 unter synthetischer Luft
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Probe 6

290 °C ~ 300°C ’ 310°C

Abbildung 8.5 Thermooxidative Zersetzung von Probe 6 unter synthetischer Luft
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Probe 6

Abbildung 8.6 Thermische Zersetzung von Probe 6 unter Argon
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wieder 20 "C

Abbildung 8.7 Thermooxidative Zersetzung von P4, P1, Probe 9 und Probe 10 unter synthetischer Luft

224



Anhang
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Abbildung 8.8 Thermische Zersetzung von P4, P1, Probe 9 und Probe 10 unter Argon
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Abbildung 8.9 Thermische Zersetzung von P4, NP2, NP3 und P1 unter Argon
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280°C ) 300 *C 310°C

Abbildung 8.10 Thermooxidative Zersetzung von P4, NP2, NP3 und P1 unter synthetischer Luft
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8.4 Thermogramme
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8.5 IR-Spektroskopie
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Abbildung 8.37 IR-Spektren der thermischen Zersetzung von NP1 unter Argon
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Abbildung 8.39 IR-Spektren der thermischen Zersetzung von NP2 unter Argon
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Abbildung 8.40 IR-Spektren der thermooxidativen Zersetzung von NP2 unter Luft

Absorbance

14349 14272

Thermische Zersetzung von NP3 unter Argon

Raumtemperatur

30539 30077

N

15 Minuten bei 320 °C

4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400,0
Wavenumber [em-1]
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Abbildung 8.42 IR-Spektren der thermooxidativen Zersetzung von NP3 unter Luft
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Absorbance
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Abbildung 8.48 IR-Spektren der thermooxidativen Zersetzung von P2 unter Luft
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Abbildung 8.50 IR-Spektren der thermooxidativen Zersetzung von P3 unter Luft
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Abbildung 8.51 IR-Spektren der thermischen Zersetzung von P4 unter Argon
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Thermooxidative Zersetzung von P4 unter Luft |, 77
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Abbildung 8.54 IR-Spektren der thermooxidativen Zersetzung von Probe 3 unter Luft
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Abbildung 8.55 IR-Spektren der thermischen Zersetzung von Probe 6 unter Argon
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8.6 TG-Kinetik

NETZSCH Thermokinetics DateTirma: 27.02 2000 at 18:40
Projact: Decempasition of NP1 in Argon

Mosal Step 1: neh order with auteeatalysis by B

Stap 2: n-th ordar A—1-+B—2-C

PARAMETERS AMD STANDARD DEVIATIOMS

# Faramater Initiad Val, Optirveem Val.  Sign (*Std_Dev.
o g Alist1 8.6012 9.6007 6.09E-02
1 E1 kdmal 135.1081 1381017 + 0.6554
2 Resctond. 1 1.3361 1.3363 * 0.1043
3 Ig Keat 1 1.6053 16055 4 48E-02
4 g A2ig"-1 17.9864 170885 1.2140
5 EZ k&¥mal 2218750 2218748 v 12,3268
8 React.ond. 2 2.2109 22109 + 0.2002
7 FallReact, 1 D0.BE33 0.8E33 2.80E-02
a Mass D 1/mg -54.1571 -54.15T1 constant
] Maes Duff 2img 55,6408 -55.G4DE constant
10 Mass D& 3img -56,9850 -55.9850 constant
11 Mass Dsff 4/mg -55.8831 -55 BEX1 constant
12 Mass DuT Sirmng -55.5718 -55.5718 constant

STATISTICS

Least aguares: 47o.43020 Numiber of cychas: 7

Mean of residuss: 0. 76E28 Max No of cycles: 50

Correlation coaMicient. 0299637 Rel, presision 0.001000

t-oritical(0.95;1447); 1.950 Durbin-Watson Value: 0.032

Abbildung 8.61 TG-Kkinetische Parameter der thermischen Zersetzung von NP1 unter Argon

NETZSCH Thermokinetics CratsrTimec 27.02.2000 at 3258
Prajest Decompasition of NP2
Modal  Step 1: n-th order with aulocatalysts by B
Step 2 n-th order A—1-+B—-2-+C
PARAMETERS AND STANDARD DEVIATIONS
# Paramatar Initial Yal Optimum Val.  Sign  *Std.Dav.
a g Als™1 114786 114786 2.4TE-02
1 E1 kdimal 1478723 1478723 - 0.3194
2 React.ord. 1 D.6E13 D.6E13 * S5.92E02
3 Ig Keat 1 0.9127 D0.9127 8.73E02
4 lg A2ig™-1 230718 23.0718 0.2234
5 E2 hklmol 256.0202 256.0302 + 2.0839
a React.ord, 2 35722 33722 + A.21ED02
) FollReact. 1 0.3113 0.3113 1.T9E-02
a8 Mass Ol 1img -34. 7437 -34. 7437 constant
9 ass Dulf 2/mg -4, 3265 -4, 3263 constant
10 MMass Oiff 3'mg -55.2351 -55.2351 canstant
11 Mass Diff 4'mg 54,8281 -54.8251 constant
12 ass Dl Simg -55.8814 -55.8814 constant
STATISTICS
Least squarnes: 223 208382 Mumber of cycies: 50
Mean of residues; 037629 Max Mo of cyches: a0
Comalation coaffizient: 09999049 Ral. pracision C000100
{-eritical{0.95,154 1) 1.850 Durbin-YWaktson Value 0.063

Abbildung 8.62 TG-Kkinetische Parameter der thermischen Zersetzung von NP2 unter Argon

NETZSCH Thermokinetics DatafTame: 27.02.2000 a1 20,10
Preject: Decomposition of NP3 in Argon

Mogel Step 1: n-th order with autccatalysis by B

Stop 2 n-th arder A—1+B—2+C

PARAMETERS AND STANDARD DEVIATIONS

[ Farametsr Initial Val_ Crpbmurm Val. Sign "5ed Dev.
o Ig Atiet-1 23284 3326 E.24E-02
1 E1 kdimal 129116 1292143 * 03428
2 Reactord, 1 03585 03950 * 1122
3 lg Kcat 1 1.3730 13711 01113
4 g A5t 13,9851 13 3864 04761
5 E2 kdimal 163 2823 1632663 * 47420
B Reactard, 2 25168 25180 * 5.20E-02
¥ FollReact 1 0.3302 0.3286 B.ATE-D2
B Mass Diff 1/mg =52 BOTH =52 8079 constant
] Mass Diff 2img 538167 =53 5167 eonstant
1a Mass Dilf 3mg -54 2815 -54.2815 constant
" Mass Diff 4mg =51 8184 =5318184 wonstant
12 Mass Diff &mg -B4 3708 -B4 3708 constant

STATISTICS

Leasi squarnes. BET 47088 Mumber of cycles: 50

Mean of residues 080459 Max.No of cycles: 50

Carrelation coefficient D.988540 Rel. precisian; 0.001000

t-entical0.95;1320) 1.950 Durbin-YWatsan Vakie: 0.056

Abbildung 8.63 TG-Kinetische Parameter der thermischen Zersetzung von NP3 unter Argon
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NETZSCH Thermokinetics DateiTame: 27.02.2000 at 21:12
Project Decompastion of NPS in Angan

Model Siep 1: nth ordar with autocatalysis by B

Step 2. n-lh erder A—1+B-2C

PARAMETERS AND STANDARD DEVIATIONS

i Parameter Initzal Val Optirmwemn Val.  Sign  1"Sid.Dev.
o ig Alis"1 80188 B8212 4 53E-02
1 Ef kXNmal 131.B188 131.8365 L 0.5572
2 React.ord. 1 14889 14875 + S.06E-02
3 lg Keat 1 22161 2.2172 5.36E-02
4 g AZis-1 16,3481 18.3480 Q.E470
5 E2 kXmal 2240721 224 07DE 4+ B8.3045
B Reastord. 2 26443 26448 * 0.3313
T FollReact. 1 05583 0.8681 2.16E-02
B Mass DiF 1/mg -52.4714 -52.4714 constant
a Mass Diff 2/mg -53.4656 -53.4650 constant
10 Mass Diff Wmg -51.06B4 -51.8664 constant
" Masgs Diff 4/mg 524148 -52.4148 constant
12 Mass Dif Simg -52 6258 -52.6258 constant
13 Mass DT &/mg -52.1566 -52.1566 constant
14 Mass Diff T/mg 52,6790 52 5780 constant

STATIETICS

Lieast squares: 1284 87038 Murniber of cycles: 2

Mean of residues: 0.77208 Max.Mo of cycles: 50

Correlation coeficient: 0.998452 Real. precision. 0.001000

tcriticali0, 85,1873 1.850 Durbin-Watson YValue; 0,051

Abbildung 8.64 TG-Kinetische Parameter der thermischen Zersetzung von NP5 unter Argon

NETZSCH Thermokinetics DateTime: 27 .02 2000 at 21:20
Praject: Decarmposition of P1 In Argon
Weodel  Step 1: n-th onder with autocatalysis by B
Stap 2: n-ih order R R
PARAMETERS AND STANDARD DEVIATIONS
# Paramatar Initial Val. Optirnum Val Sign 1"Std Dev.
[ g Alish1 10,4971 104971 2.09E-02
1 E1 kimaol 145 3279 1453279 + 03623
2 Reactord 1 12657 1.2857 * 945E-02
3 Ig Keat 1 20108 20108 48TE-02
4 g AZre"-1 20.4502 204602 1.7083
5 E2 kdmol 247 BaaG 243 BB + 16,260%
8 React.ord 2 aTiia 37116 + 01633
T FallRaact. 1 0.8291 08291 281E-02
a Mas= Oiff 1img -48.0653 -43.0663 constant
g Mass Diff 2img 42 9600 43 9600 constant
10 Mass Diff Jimg -48. B729 -49.8728 canstant
11 Mass Diff 4img 40 4554 43 4554 canstant
12 Mags DIl Simg -49.6533 -49.8588 cansiant
13 Mass Diff Bimg 50,3785 50,3785 canstant
14 Mass DIff Timg -50.3785 -50.3785 constant
STATISTICE
Least squares; 1658.23816 Number of cycles: 50
Mean of residues; 0,38368 Bax. Mo of cycles: 50
Conmelation coafficient D.BEE294 Rel. precisian: D0.001000
tecritical{0.95; 1845): 1.950 Durbin-Watsen Value: o0z

Abbildung 8.65 TG-kinetische Parameter der thermischen Zersetzung von P1 unter Argon

NETZSCH Thermokinetics

Praject: Degompesition of P2 in Argon

Model Step 1. n-th order with aulocalalysis by B
Step 2: n-th order

PARAMETERE AND STANDARD DEVIATIONS

Date/Time: 27.02.2000 at 21:25

A—1+B-2C

" Paramustar |nital al Optimum \al Sgn 158 Dey,
g g Alis"=1 2691 93729 5 T4E-02
1 E1 kdimaod 142.2156 142 2281 + 03918
2 Reactord. 1 1.8305 1.6280 * B.TTE-02
3 Ig Keat 1 32338 372308 9. 11E-02
4 Ig A2/st-1 164930 164914 0.5558
§ E2 klimol 203.3255 2033175 + 5.0002
8 Reaciord, 2 4 24399 + 02135
T FollReact. 1 06154 08193 1.50E-02
a Mase Diff 1/mg -549.8571 -50.B571 conetant
9 Mass Diff 2'mg -60.2823 <60 2623 cansiant
10 Wass Diff 3'mg -58.6800 -54. 6890 consiant
1 Mase Diff 4'mp -60.5147 -60.5147 canstant
12 Mass Diff S'mg 50,5958 -50.5058 canstant
13 Wass Diff 8'mg 60,3114 60.2128 0123
STATISTICS
Least squaras: 100320852 Humber of eycles: : |
Mean of residues 072821 Max, Mo of eycles; 50
Correlation coefficient: 0229687 Rel. praciskon 0.001000
A=critical{0 95,1658 1.850 Durbin-\Watson Value 0077

Abbildung 8.66 TG-kinetische Parameter der thermischen Zersetzung von P2 unter Argon
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NETZSCH Thermokinetics Date/Time: 27.02 2000 a1 21:31

Projact Decompasition of P3 in Argon

Model Step 1: n-th order with autocatalysis by B

Step 2: n-th arder A—1+B—2-+C

PARAMETERS AND STANDARD DEVIATIONS

L Parameter Initial Val Optirrwm Val, Sign 1*58d Deay,

o Ig Al 9.3287 9.3287 6.72E-02

1 E1 kJmaol 135 5244 135 65244 - 0.3718 . .

2 Resctord. 1 06244 06244 + 03377 2 A B

3 Ig Keat 1 25192 25192 §.1BE-02 )

4 g A2et-1 16.0202 16.0202 QE835 |

] E2 klmal 1836640 1B3.6B40 . 6.1639 - |

& React.ord. 2 3.0939 3.0839 + B.BBE-02 . |

T FollReact. 1 0.5301 0.5301 & BTE-02 P i

B Maas Diff 1mg -54.0077 -54 0877 eonstant ¥ 1 4

a Mass Diff 2'mg -54.1814 -54.1814 constant ' l

10 Mase Diff 3'mg =52 6731 =52 6731 constant el d

1 Mass Diff 4'mp -84 3296 -5 3788 constant L |
12 Mass Diff S'mg <54 8872 <54 OET2 constant e
STATISTICS 4
Least squares: 242685365 Murmber of cycles: 850
Maan of residues: 1.24250 Max Mo of cycles: 50 R e i e
Correlation coafficient: 0538993 Ral. precision 2.000100
-eritical(0.95:1545); 1.850 Durbin-Wabson Value: 0032 L

Abbildung 8.67 TG-Kkinetische Parameter der thermischen Zersetzung von P3 unter Argon

MNETZSCH Thermokinetics DateTime: 237.02.2000 at Z21:41
Project: Decomposition of Pd in Argon

Modal Step 1: n-th ordér with aulocatalysis by B

Step 2: n-th order A—130=25G

PARAMETERE AND STANDARD DEVIATIONS

# Parameter Initial Yal Cptimum Val Sign  "Sid Dev.
1] Ig Alist1 9 5446 05448 2.57E-02
1 E1 klmal 132.6434 132 6434 + D.3884
2 Feactord, 1 18362 1.8362 * 7.44E-02
3 Ig Kcat 1 1.2931 1.2031 3 58E-02
4 Ip AZis-1 181021 16.1021 08512
5§ E2 kJimol 207.6780 207 6780 + 11.0828
6 Feactord. 2 11561 11561 + 08114
7 FollReact, 1 0.8966 D.BOEE 1.40E-02
8 Mass Diff 1/ma -55.3874 -85 3578 constant
8 Mass DIff 2imyg -56.7312 -56.7312 conatant
10 Mass Diff Zimg 56,9843 58,0043 canstant
1 Mass Diff 4/mg -G8 4857 -56 4857 constant
12 Mass Diff Sirmg -57.8223 -57 B223 canstant

STATISTICS

Leasi squares: 101822322 Murmber of cycles: 50

Mean of residues: 0.60064 Max.No of cycles: S0

Correfabion coefficsent: 0,999583 Rel precision; 0.000100

t-eritical0 85:15685); 1.850 Durbin-Watson Value: 0.017

Abbildung 8.68 TG-kinetische Parameter der thermischen Zersetzung von P4 unter Argon

NETZSCH Thermokinetics Diate/Tome: 27.02.2000 o 21:45
Praject: Decomposition of Probe 3 in Argon
Model Step 1- n-th arder with autocatalysis by B A—1-+B—2C
Step 2 neih arder
PARAMETERS AND STANDARD DEVIATIONS
# Parametar Imitial Vad Qptimum Yal.  Sign 1*Std. Dev.
a g Alis™ 112242 11.2283 0178
1 E1 kAmol 1443931 144 4314 * 25151
2 React.ord. 1 1.3374 13352 * 01154
3 Iy Heat 1 0.8201 0.B1ED B.28E-02
4 iy A2 15.384E 15,3633 0.7ea1
] E2 kdimal 181.2341 1812262 + 75
g React.ord. 2 28368 2839 + 0.z247
T FallReact. 1 0.6856 0.6B45 02206
a Mass Diff 1/mg 48 0847 28 0647 constant
] fiass Dot 2imyg -43.1098 -48.1088 conatant
10 Mass DEf 3'mg -45.9340 -46.9340 constant
1 Mass D 4img =18 8450 -48, 8450 constant
12 Mass Diff S'mg A7 0944 -47 0944 constant
STATISTICS
Leasi squares. 379.54805 Mumber of cyches. 3
Mean of residues: 0.50420 Max.No of cycias: 50
Correlation coefficient: 0008634 Rel. precision 001000
t-gritical(0.95, 1078 1981 Durbin-Watson Vaiue: 0.016

Abbildung 8.69 TG-kinetische Parameter der thermischen Zersetzung von Probe 3 unter Argon
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METZSCH Thermokinetics DateTime: 27.02 2000 at 21:51
Project: Decomposition of Prabe 8 in Argon

Model  Step 1 n-th onder with autocatalysie by B

Step 2 n-th arder A=+l

PARAMETERS AND STANDARD DEVIATIONS

L] Parameter Imitial \Val Opbrrium Val. Sign t*5td Dew
] g Alrg-1 686538 B8.,6508 5.98E-02
1 E1 klimol 1142045 114.20486 + 0.3008
2 Reactond. 1 1.5079 1.5079 & 3.28E-02
a Ig Keat 1 383N 83T 8.83E-02
4 Ig AZ/s*s1 10,7850 10, TEBD 01449
o] E2 kJimol 127321 1273121 + 1.3100
] Reactord. 2 1.7204 1.7204 *+ 3.78E-02
T Folifeact. 1 03664 0.3684 3.50E-02
a biase Ditf 1img -15.1807 -18.1807 constant
2 Mass Diff 2img -45.2333 452333 constant
10 Masa Diff 3img 45,0854 -45. 0654 conatant
11 Mass Diff 4/mg 44 6848 44 6948 constant
12 bass Diff S/'mg 450114 -45.0114 constant
13 Mass Diff 8img 45,4322 454327 constant

STATISTICS

Least squaras: 20624014 Wumber of cyclas: &0

Mean of residues; 0.33138 Max Mo of cycles 50

Comelaton coefficient 000776 Rel. precision: 0.001000

toritical0 85,1362 1.950 Durbin-\Watson Value: 0.028

Abbildung 8.70 TG-kinetische Parameter der thermischen Zersetzung von Probe 6 unter Argon

NETZSCH Thermokinetics DiateTirne: 27022000 at 22:01

Project Decormpasition of Prabe @ in Argan

Model Step 1: n-th order with autccatalysis by B A—1-sB—24C

Siep 2- n-th order

PARAMETERS AND STANDARD DEVIATIONS

L3 Parameter Initial Val OCptimurn \Val. Sugn "Sid Dey,
0 lg Aligh-1 5.2424 52424 02280
1 E1 kXMmaol 115.0807 115.0B07 + T.T8E-02
2 React.ord, 1 06440 08440 + 7.85E-02
3 g Keat 1 5.0000 5.0000 0.2328
4 lg AZis-1 23.5240 235240 04345
5 E2 kNmol 236.7961 238.7561 + 45300
] Resctord. 2 3.5109 3.5109 * 0.1334
T FoliReact. 1 10,3542 0.3542 8.58E-02
B Mass Diff 1/mg =45 4647 A8 45647 canstani
] Mass Oiff 2img 5. 0352 -45 9362 constant
10 Mass Diff img <48 1328 451338 zanstant
1 Mass Diff 4/mg 454247 454247 constant
12 Mass Diff 5'mg <45.53%0 =45 5339 constant
13 Mass Diff &/mg A5 066T A5 066T constant

STATISTICS

Leasst aquaras; 899.02054 Mumbeér of cyclas; 50

Mean of residues: 0.74335 Mae No of cycles: 50

Carrelation coeficient: 0.995458 Rel, precision 0.001000

tecritical{d.85,1280) 1.850 Durbin-iWatson Value: 0048

T " Do 2 ke 1

Abbildung 8.71 TG-kinetische Parameter der thermischen Zersetzung von Probe 9 unter Argon

NETZSCH Thermokinetics

Preject: Decampositian of Prabe 10 in Argan

Model Stap 1: nth ordar with autocatalyss by B A—1-+B—2
Step 2: neth order

PARAMETERS AND STANDARD DEVIATIONS

DiataTime: 27 .02.2000 at 22:06

*C

# Paramatar Initial Vil Qptimum Val Sagn t54d.Dav
1] Ig Atliet-1 2813 28132 1.76E-02
1 E1 kimol 117.8483 117.9613 * D.1478
2 Reactord. 1 0.2502 02612 #: T.52E-02
3 I Kead 1 77822 7.7826 1.B4E-02
4 g AZra*-1 28387 8.6304 0.1253
El EZ kdimol 09,0894 110.0608 ¥ 1,2370
-] Reactord. 2 1.9204 1.8131 * 5.38E-02
7 FallReast 1 027 02320 5.21E-02
] Mass Diff 1img 45 7416 457416 constant
-] Masgs Diff 2'rmeg -46.0870 -458.0379 canstant
10 Mass Diff 3img =48 5356 48 5256 canstant
11 Mass DIff &g -4 1202 -45.1202 eonstant
1 Mass Diff S'mg -46 4432 -4§.4432 canstant
13 Mass Diff 8img -44 B399 =44 8938 01320

STATIETICS

Least squaras: 1128.44190 Mumbar of cyclas 8

Mean of residues: Q.EB3420 Max No of sycles: 50

Corrglation coefficant 0.999385 Ral, pracision: 0001000

tcritical(D 85, 1384): 1.950 Durbin-YWatson Value: 0.045

Abbildung 8.72 TG-Kinetische Parameter der thermischen Zersetzung von Probe 10 unter Argon
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NETZSCH Thermokinetics Date/Time: 27.02.2000 6122:18
Project: Decomposition of PVC_purum in Argan
Model Step 1: n-th order with aufocaialysis by B
Stap 2: r-th ordar A—1mB—2C
PARAMETERS AND STANDARD DEVIATIONS
" Paramater Initaal Wal. Oplimum Val Sign t*5td Dev
Li] g Alfs*1 42593 42581 01216
1 E1 klimal B4.89114 B4 8108 + 12813
2 Faact.ord. 1 14844 1.4844 + E.DDE-02
1 Ig Keat 1 15745 18746 BTGE-02
4 g A2is™-1 142537 142535 07T
5 E2 kdmal 188 6480 188 6485 + 08383
6 React.ord. 2 0.6818 0888 + 04752
7 FollReact. 1 0.7482 LR 1.84E-02
8 Mass Deff 1img -62 2589 52 2588 constant
k] Mazs DAl 2img -65.2609 -65.2609 consiant
10 Mass Ddff ¥mg <B4 7105 647105 consiant
11 Miass DT 4img -63.8110 638110 Gonsian
12 Moz DHff Simg «84.3322 =64 3322 consiant
13 Mass Dff Gimg -63 5844 -B3 5044 constant
STATISTICS
Lesast squaras: S880.90012 MNumber of cycles 2
Mean of residues: 2 35806 flax. Mo of cycles: ]
Correlation coafficlent: 0.996501 Rel. precision: 0.001000
tecriticali0.95;1548): 1.950 Durban-Watson Valus: 0.005

Abbildung 8.73 TG-Kinetische Parameter der thermischen Zersetzung von PVC_purum unter Argon

NETZ5CH Thermokinetics DatesTime. 27.02 2000 a1 2227
Project: Decampasdtion of NP1 in aynthetiz air
Maodel Step 1: n-th arder with aulccatalysis by B
Step 2 n-th arder A—V—+B—-2—C
FARAMETERS AND STANDARD DEVIATIONS
# Paramatar Initial Val Cptemum Val Sign  t°5td Daw
o g Alls-1 10.7883 10.7874 6.56E-02
1 E1 kXmal 144 6487 144.8411 + 0.6549 LY
2 Reactord, 1 10845 1,0845 + 0,1128 \
3 ig Kiat 1 12861 1.2862 435602 - 3 = 3
4 Iy A2is"-1 21.6831 218657 1.2659 L X =
5 E2 kJmal 2582409 259.9024 + 11.0633 i L =
B Reactord. 2 2yoar 2.7015 + 03614 \ |
T FoliReact. 1 0.Ba27 0.3827 3.56E-02 i
B Mass. Diff 1/mg =55.2301 «55.2301 canstant = 1 1
] Mass Diff 2/mg -54.3523 -54.3923 canstant 1 Lo '.
W Mase Diff 3img -53.8733 -53.9733 constant R |
1 Mass Dilf 4'mg -54 6060 -54 6060 canstanl . L]
STATISTICE
Least squares: A6 15445 Numer of cycias 3
Mean of residues. 064465 Max Mo of cycles 50 e e e e ;
Carrelation coafficient: 0999700 Rad. precision: 0.001000 . N - : . - -
toritical/0.85, 1014 1851 Durbin-Watson Valus: D.026

Abbildung 8.74 TG-kinetische Parameter der thermooxidativen Zersetzung von NP1 unter Luft

NETZSCH Thermokinetics DateTime: 27.02 2000 at 22:33

Project Decamgposiion of NP2 in synihetic air

Maodel Step 1: n-th onder with autocatalysis by B A-1-+B—2-C

Slap 2° n-th ander

PARAMETERS AND STANDARD DEVIATIONS

# Parameter Initial Wal Optrmum Val Sign 1*5id Dy, m

i} Ig Alie*-1 11.2815 112615 2.74E-02 I

1 E1 kJimal 147.0928 1470928 + 0.3032

2 Reactond. 1 06802 06002 + 6.T4E-02

a Ig Kgat 1 1.07TE6 1.0785 £ 84E-02

4 g AZg*-1 32067 320671 0.2318

L E2 klmol 3466388 346.6368 + 2.2970

B React ad. 2 35762 3.5762 + TAZE-02

7 FolReact. 1 05060 05065 284E-02

B Mass Diff 1/mg -52.7304 52,7304 cansiani

g Mase Diff 2'mg -52.6457 -52 6457 ‘eonetant

10 Mass DiFf Wmg =53.8970 -53,8870 cansiant

1 Mass Diff 4'mg -53.2032 -83.2032 conetant

12 Mass Diff Simg -542924 54,2024 cansiant

13 Maszs Diff E/mg -53.9854 -53.9654 cansiant
STATISTICS
Least squares: 514 62100 Murmber of cycles! 50
Mean of residues: 052512 Max Mo of cycles: 50 T e e -
Comalation coefficient: 0899773 Ral precisisn 0.0071000 | —
Feriticad0.85,1513}) 1.250 Durbin-Watson Valus: 0.041

Abbildung 8.75 TG-kinetische Parameter der thermooxidativen Zersetzung von NP2 unter Luft
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DiabaTama: 27 02 2000 at 22:55

METZSCH Thermokinetics

Project Decomposiion of NP3 in synthetic air

Modal  Step 1- n-th ondar with autocatalysis by 8

Steg Z n-th order sk B

PARAMETERS AND STANDARD DEVIATIONS

] Parameter Iniftiad Val Opbirmum Val.
] ig Allst1 0.7634 97624
1 E1 kdimal 133.2684 133.2688
2 React.ond. 1 0,5683 0,5688
3 ig Keat 1 15645 13648
4 g AZfs"-1 44,4614 44,4506
3 E2 kdimal 487 7173 487 7160
[ Reactond 2 4.3000 42953
7 FollReact. 1 0.4420 0.4422
8 Mass Dif 1img -52.2662 -52,2682
] Mass Dt 2img -52.5821 -52.5821
10 Mass Dif Jimg 53,2403 =53.2403
1 Mass Dt 4img -52.9378 -52.89378
12 Mass DET Simg -52.4061 -52 4061
13 Mass D 8img =53, 8785 <53, 8785

STATIETICES

Least squares: 1686 95458 Number of cycles:

Mean aof residues: 0.94385 Ma Mo of cycles:

Comalation coafficiant: 0959223 Ral, pracision:

t-eritical(0.85, 1443} 1.850 Durbin-Watsan Value

Abbildung 8.76 TG-Kinetische Parameter der thermooxidativen Zersetzung von NP3 unter Luft

NETZSCH Thermokinetics
Project

M.ousl Step 1: n-th order with autocatalyes by B
Step Z: n-th order

PARAMETERS AND STANDARD DEVIATIONS

DoatedTime: 27 02 2000 &t 23:01

Decompositon of NPS in synthetic air

A—1-=B -2+

# Farameter Initial Val Optimum Vel
0 ig Atisn 86493 B.8548
1 E1 kdimol 1258726 126.0017
2 Reactord, 1 06768 06736
3 ig Keat 1 1.B814 1.8788
4 Ig AZist-1 5. 385 55.3977
5 EZ kJimol 5T0.6TTE 5706583
[:] React.ord. 2 52130 6.2019
T FallReast 1 0.5835 05914
8 taza Diff 1/mg -B1.6440 51 6440
] Mass Dilf 2'mg -580,5361 -50.5381
10 Maes Diff 3'mg -50.9384 -50.9384
1 Mazs Diff £/mg ~51.2203 -51,2203
12 Mazs Diff S'mg -EB16TTS -51.6775
13 Mass Diff 8'/mg =50.B423 <50, 8423
STATISTICE

Least squares B84 88220 Mumber of cycles:

Mean of residuss D.6avE1 Max No of cycles:

Cormalation coefficiant 0 i 38 Ral. precision:

f-critical(0.$5;1302): 1.950 Durbin-Watson WValue:

Sign

constant
canstant
constant
constanl
constant
constant

5

S0
o.o01000
0035

Abbildung 8.77 TG-Kinetische Parameter der thermooxidativen Zersetzung von NP5 unter Luft

NETZSCH Thermokinetics
Projact; Decompestion of P1 in syrthetic asr
Model  Step 1: h arder with autocatalysis by B

Stap 2 n-1h orgder

PARAMETERS AND STANDARD DEVIATIONS

# Paramater Initial Val
] Ig Atlst-1 10.5806
1 E1 kdimol 1433643
z Reactord, 1 o297
3 Ig Keat 1 1.7248
4 Ig Alis*=1 534387
bl EZ kdimal 3529130
B React.ord, 2 6.3833
T FodRgact, 1 0 006
B Mazs Dl I/mg -48.1577
] Mass Diff 2mg -47, 7408
10 Masgs Diff ¥mg 481319
11 Mass Diff 4/mg -45,8064
12 Mass Diff 8/mg 48,2902
13 Mass Diff &img -4B.8328

STATISTICS

Least squares: 122118806

Mean of residues: oreatd

Carrelation soeflicent 0999273

t-critical(D.25.1543); 1.850

Date'Time: 27.02.2000 at 23:05

A—1sB-2-+C

Qptirmum Yal

10.5920
143.3882
o282
1.7235
534418
52,9180
8.3378
08027
-48.1577
-47 7408
-48.1319
-48. 5066
487932
48 8328

Mumbsr of cycles:
Max, Mo of cyclas:
Rl precison:
Durkin-Watsen Value:

Sign

+

t"5td. Dav
6.82E-02

constant
canstant
constant
canstant
canstant
eanstant

]

50
D.001000
0,028

Abbildung 8.78 TG-kinetische Parameter der thermooxidativen Zersetzung von P1 unter Luft
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Anhang

METZ5CH Thermokinetics Datan'Tema: 27022000 at 23:10
Project: Decompasitan of P2 in synthetic air
Model Step 1: n-ih order with auiecatalyss by B
Step 2: reth arder ARG
PARAMETERS AND STANDARD DEVIATIONS
# Paramatar Initial Wal Optimum Val.  Sign S Dev
o g A5 89125 89137 7.30E-02
1 Ei kilmol 129,9681 1288735 - 086028
2 Reactord 1 1.2368 12368 * 2B1E02 =t
3 g Keat 1 2.2823 232924 BA4E-02 \
* g AZfe*-1 45.81581 458257 03383 1
5 E2 kimol 4702214 470, 7666 + 3.2170
-] Reactord 2 5.9707 59725 * 0.1105 - R 1
T Follfeact. 1 0.2718 0.2708 1.69E-02 11 )
8 Mass DT 1img -60.0211 600211 carslant A1
a Mass Diff 2img -58.2040 -58.2040 constani = A A
10 Mass Diff 3imeg -39 4765 -50.47E5 carslant ! 'I i 5
11 Mass Diff 4img =38,6115 5B 8115 canstant LR R
12 Mass Diff Simg -59.6059 59,8953 constant - TR
13 Mass Diff &img =54,6407 58 8407 canstan i T S
BTATISTICS
Leas| sqliares: 53640341 Muimber of eycles: g
Moan of residues: 0.71004 Max.Na of cycles: 50 1l — ——
Correlation coefliclent: 0.599682 Ral. precisien 0.001000
HorlicalD. 85,1357 1850 Durbin-Watson Value: 0.083

Abbildung 8.79 TG-Kkinetische Parameter der thermooxidativen Zersetzung von P2 unter Luft

MNETZSCH Thermokinetics DateTime, 27,02, 2000 at 23:26
Project Decompasition of P3 in synthetic air
Model Step 1: n-th order with sulocatalyals by 8 -
Stap 2 n-th order AR 20
FARAMETERS AND STANDARD DEVIATIONS
“ Parameter Initial "Val Cptimum Val Bign £*5id Dev
o Ig AllE*1 88405 98449 01017
1 E1 KJdimiol 132.0000 133.6072 + 04185
2 React.aord. 1 05200 1.0108 + 41TE-02 VA
3 Ig Keat 1 3.0%00 3.1155 01315 § vk 1
4 Ig A2le*-1 50.9000 58.7757 04521 | A-tant
5 E2 kJimol 521.0000 037405 + 46703 | Lo - .
8 Reacl.ord, 2 53000 7.5558 + 0.1538
7 FuoliReact. 1 0.3200 0.3815 2.35E-02 | 11
E Mass Dilf 1/mg -53.3567 -53.3587 constant F 1
-] Mass Diff 2'mg -53.1877 531877 constant bl
10 Mass Dilf 5irmg =54 5257 =54 5357 constant . T4 9
1 Masgs Diff 4/mg -54.4385 544359 constant !
12 Mass Diff 5irrig 53,8831 53,9831 canstant T
STATISTICS
Least squares; 849 55021 Mumber of cycles 23
Mean af residues D.768678 Max No of eycles: = E S
Correlation coetficent: 0.B55549 Rel. precision: 0001000
FcriticaliD 25, 1288); 1.950 Durhin-Watson Value 0043

Abbildung 8.80 TG-kinetische Parameter der thermooxidativen Zersetzung von P3 unter Luft

NETZSCH Thermokinetics DateTime: 26,02 2000 &t 0030
Project: Decompesition of P4 in synibaetic ar

Mdodal  Stap 1: n-th order with autocatalysis by B

Stap 2 r-th oroes A—1-+B —2-+C

PARAMETERS AND STANDARD DEVIATIONS

" Parameter Initiad Val Oplirrun Val Sign 1"58d D'
o Iy Atls*1 84102 84102 23302
1 E1 kJimal 121.7569 121.7569 * 03212
2 Rwact ond, 1 14010 14010 + T.0BE02
3 Ig Keat 1 1,3965 1.3565 3.08E-02
& Ip AZis™-1 13.2680 18.2690 1.2080
5 E2 kJimal 231.4567 231.4557 + 13,8579
B React erd, 2 16456 16456 * 045857
£ FoilRaact. 1 0.9029 0.9029 1.28E-02
8 Mass DiF 1img -55.9034 -55.9034 eonstan
a Mass DIFf 2img -56.8875 -56.8675 sonstanl
1 Mass DiFf 3Iimg -54.7323 -56.7323 wonstant
1 Mass DiFf dimg -55.4056 -56.4058 sonatant
12 TMass Diff Simg -57.1073 -57.1073 constard

STATISTICS

Loast squares: 832 29683 Mumber of cycles: 50

Maan of residues: [ k] Max Mo of cycles: 50 R

Carralation ceafcsant 0998583 Rel. precisan: 0.000100 g w - = =

t-cntical(D 85:1512); 1.850 Durbin-Wataon YValue: 0.033

Abbildung 8.81 TG-kinetische Parameter der thermooxidativen Zersetzung von P4 unter Luft
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Anhang

NETZSCH Thermokinetics DateTime: 28.02 2000 a1 00:36
PijEE'.Z Decarmpasition of Prabe 3 in a:puhe&ic air
Mode!  Step 1: n-th order with autecatalysis by B

Step 2 neth onder A—1-+B—-2-C

FARAMETERS AND STANDARD DEVIATIONS

# Paramatar Initial Val Ciptimum Val. Sign 1*5td Dav.
/] g Ale™-1 1041 8.1056 8.63E-02
1 E1 kJmaol 124 0BES 1241040 + D.BB35
2 Reactond. 1 1.2424 1.2433 + 5 BBE-02
3 iy Kcat 1 09308 D.930E 2TTE-02
4 i A1 51.7352 51.7388 0.4608
5 EZ kdimol §55.3364 555.3365 * 4 3608
] React.ord, 2 83247 B.3274 + 0.5558
T FollReact. 1 0.B730 D.BTZH 2 BEE-02
8 Mass Diff 1/mg -45, 2554 -45 2554 constant
] Masgs 0T Zimg -44 BB74 -44 G674 constant
10 Mass Diff Hmag -44.6191 -44.6191 constant
11 Maga Diff dimg -45.1407 -4 1407 constant
1z Mass Diff 5/mg 45,3514 =45,3514 canstant
13 Mags Dt 6/mg -A6.60B5 -46.6085 conetant
ETATISTICS
Least squares: 578.03230 Number af cycles: 5
Mean of residues: 036455 Max Mo of cysles: S0
Correlation coefficient 0.990608 Rel. precision; D.001000
I-critical(D.85,1508) 1.850 Durbin-vataan Yalue: 0.01e

Abbildung 8.82 TG-Kkinetische Parameter der thermooxidativen Zersetzung von Probe 3 unter Luft

NETZSCH Thermokinetics Date/Time: 26.02 2000 at 0045

Prajact: Dacompaosition of Probe & in synthatic air
Modal Slep 1. n-th order wilh aulocatalyss by B
Step 2 nh order A-1-+B-2-C

FARAMETERS AND STANDARD DEVIATIONS

# Parameter Imitiad Val Dptimum Val, Sign 1*5td. D
o g Allgh-1 T.087% T.1000 9.80E-02
1 E1 kdimal 113.88D0 113.8618 & 05585
2 Reactord, 1 1.5173 1.5157 + 01284
3 Ig Keat 1 31644 31618 0,115
4 i AZiet-1 13.3645 13.3638 06972
5 E2 kdimal 155.9041 155.8965 + B.957%
& Reactord, 2 21415 21424 + 7.T3E-02
T FollReact 1 0.5485 0.5484 Z.B5E-0Z
B Mass Diff 1/mg =47.3453 47 3453 constant
2 Mass Diff 2img 48 8407 45,6407 constant
10 Mass Diff 3'mg -45.0044 ~45.0044 constant
11 Mass Diff &g -46.7731 -A6.7731 canstant
12 Mas= Qiff S’mg -4§ 3862 46,3862 canstant
13 Mass Diff Gimg =47 3656 47 IGEE caonstant
14 Mass DIff Timg A7 6473 AT 6473 canstant

STATISTICS

Least squares: 8B5.23020 Murmiber of cyches: g

fean of residues; 083462 Bax Mo of cycles: 50

Correlation coafficient: 0.998431 Rel precision 0.001000

t-enbical0 85,1745k 1850 Durbin-Watson Value; 0ms

Abbildung 8.83 TG-kinetische Parameter der thermooxidativen Zersetzung von Probe 6 unter Luft

NETZSCH Thermokinetics DatelTime: 28,02, 2000 at D152

Prejett Decampasition of Prebe O in synihalic air
Madel Step 1: n-ih crder with autocatalysis by B 1 3
Stap Z: n-th order A *B +C

PARAMETERS AND STANDARD DEVIATIONS

L] FParameter Inital Val Optimum Yal Sign t*Std. Day
o g Atls*a 1.7232 1.7230 D.E4D8
1 E1 kdimal 1158070 115.B060 + 0.E348
2 Reactord, 1 08507 08508 + &80E-02
3 Ig Keat 1 866588 8 E6TD D216
& lg AZ's™1 365015 36.5023 1.0620
B E2 kdimal 36E.41E8 36E.41B8 * B.E1DS
L} Reactord. 2 37764 T + 4.36E-02
T FollReact. 1 02880 02877 3.82E-02
& Mass Diff 1'mg 46 1087 46 1067 carstant
a Wass Diff 2img -45.5900 45,5990 constant
10 Mass Diff ¥mg 451474 45,1474 constant
11 Mass Diff 4/mg 458155 45 8158 constant
12 Mass Oiff Simg =45.0389 45 0395 constant
13 Mass Diff B'mg -45 B3ED 45 B3GD carstant
14 Mass Diff Timg 454822 454622 constant
STATISTICS
Loast squares: 131008087 Mumibar of cycles: 1
Maan of residuas: 080453 Max Mo of cyclas: 50
Correlation coafficent: 0.839378 Rel precision 0.001000
t=criical{D B5:1733): 1.850 Durbin-sWalzan Value: D038

Abbildung 8.84 TG-Kkinetische Parameter der thermooxidativen Zersetzung von Probe 9 unter Luft
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Anhang

NETZSCH Thermokinetics DateTeme: 28.02.2000 at 00:33
Project: Decompasition of Probe 10 in synthatic air
Model Step 1: n-ih order with sutocatalysis by B
Step 2- n-th ardar A-1-+B-2-+C
PARAMETERS AND STANDARD DEVIATIONS
# Parameter Initial Val Optirmum Val.  Sign  1"Std Dewv.
0 I Alia™1 41897 41884 14521 I et
1 E1 kdmol 118.2478 1182473 + 07387
2 Feact.ord. 1 05580 03567 * T.e8E-02 L e
3 Ig Keat 1 84911 6.4915 1.5258 ; _
4 Ig A2is*1 297511 29.7581 04588 .
5 E2 kimol 285.2078 285.3068 * 39871 t
8 React.ord. 2 38020 38964 + 0,108 |
7 FollReact. 1 02504 02488 43902 1 b !
a Mass D 1/meg -4E.4344 -46.4344 canstant {
E Mass D 2img 45,8254 45,9254 canstant I
10 Mass Diff 3mg 455294 -45.5254 constant . |
1 Mass Diff d/mg -43.0231 -43.0261 constant 1 |
12 bass Diff Simg 453511 =452511 canstant Ly Wt
13 Mass DN Gimg 45,0191 45,0191 canstant L [
STATIBTICS :
Least squares 885,35870 Mumber of cycles: 1
Kean aof residues: 063326 Max Mo of cyeles: 50 R
Comalation cosfiiciant: 0.99%808 Ral. pracisaan: 0.001000 =
1-crilical(D. 85 1455) 1950 Durbin-Watson Value: 0.0ee

Abbildung 8.85 TG-Kkinetische Parameter der thermooxidativen Zersetzung von Probe 10 unter Luft

NETZSCH Thermokinetics DatevTirma: 28.02.2000 at 01:0%

Preject: Decompasition of PVC_purum in synthelic air

Model Step 1. n-th erder with autccatalysis by B

Step 2 n-th order AR B

PARAMETERS AND STANDARD DEVIATIONS

B FParameter Imitial Val Optimum Yal, Sign  *Skd.Dev.

] g Al 4 5224 4 6228 01250

1 E1 kdimol BY 2404 BT 2443 + 1.3083

2 Resstord. 1 1.287 1.2863 + 01113

3 Iy Keat 1 1.B6853 1.BESS 9.63E-D2

4 lg A2/s™1 10 8428 108435 1.7085

§ EZ klimol 145 7388 1457301 + 19,8062 %

g Reactord, 2 15884 15858 + psrea | . &4

T FaliReact. 1 0 6846 0 G846 4.37E02 i X

E Mass DHFf 1/mg -62.6289 -83.8269 constant .

B Mass DN 2img -B4.3425 -B4 3425 canstant

10 Mass Ovff 3img -53.7080 -53.7080 constant

" Magss Dvf 4img 635848 -63.5848 constant ey
12 Mass Oif Simg -63. 6299 -83.8288 constant -

| A

STATISTICS o
Least squares: T015.23053 Mumber of cycles: 3
Mean of residues: 215115 Max Ne of cycles: 50
Correfation coefficient: D.Ba7282 Ral, precizion: D.001000
t-critical|0.95; 1352): 1.950 Durbin-Watson Valua: 0.003 .

Abbildung 8.86 TG-Kinetische Parameter der thermooxidativen Zersetzung von PVC_purum unter Luft
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