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« Typeacommand to execute

®

File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions View
I' B Y 42 Open Single Zone... mlmpurtatiuns.” Print Chart...
4 Save Single Zone [ﬁ Exportations... Capture Chart...
Load Kinetic ~ Save Kinetic Import Import other . . . Adapt Charts
Project... Project ASCIl Data...  type of data Save Single Zone As... Merging Export Chart Data...  Resolution
Kinetic Project File Data Importation Single Zone Exportation &
admin @ 531 Ready
FIG.2- TKsd OA—T =2 JEE
¥ = rPO O - AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) BH - O X
File Thermekinetics RC Acquisition RC Importation RC Prediction Mathematics Functions View « Typeacommand to execute
I a b 4 Open Single Zone... m Impartations... Print Chart...
4 Save Single Zone Iﬁ Exportations... Capture Chart...
Load Kinetic  Save Kinetic Import Import other . . . Adapt Charts
Project... Project ASCIl Data... [ type of data Save Single Zone As... Merging Export Chart Data...  Resolution
Kinetic Project File Data Importation Single Zone Exportation &

@ 531

admin

Import ASCII Data...

Load one or mare files which are
in text format (ASCII).

Ready
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v H .| e B = AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) H - a x
File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions View « Typeacommand to execute
I' B i i Open Single Zone... & Importations... Print Chart...
+ Save Single Zone rﬁ Exportations... Capture Chart...
Load Kinetic ~ Save Kinetic Import Import other . Adapt Charts
Project... Project ASCII Data...  type of data Save Single Zone As... 4 Merging Export Chart Data..  Resplution
Kinetic Project File Data Importation Single Zone Exportation c>
$# Open X
™ » ThisPC » Windows (C:) » AKTSversion5 » save v O £ Search save
Organise = Mew folder == - | o
~
Name Date modified Type Size
s Quick access )

data 5C.txet 01/10/2020 13:46 Text Document TKB

@ OneDrive data 25C.txt 01/10/2020 13:47 Text Document 1KB

O This PC data 37C.txt 01/10/2020 13:47 Text Document 1KB
data 45C.txt 01/10/2020 13:47 Text Document TKB

;_‘v MNetwork

File name: | "data 45C.txt" "data 5C.tet" "data 25C.bet" "data 37C.txt" ~ | |Te1(t Files (*txt) o5 ‘
I Open Ivl | Cancel |

admin @ 531 Ready
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Kinetic Project File

admin 5.31

| |[E] c:\AKTS version S'savedata 45C. tat

/” Melting Temperature

Introduce melting temperature (f available) l:l 5

G) Time

Column

1 Temperature
(Ocolumn
Units SE Units
(®) If no column with temp,

day

Set temperature as

Filter I:l points

(C) Open temperature from file

File Templates

=i

Choose...

File Header Hide Header Hide Grid
Time (days) Material property {a.u.)
1 2 A

1 o 9.63

2 o 9.48

3 1 8.69

4 3 8.19

5 3 8.09

e &3 787 e

@ Relative Humidity

’2—\/| (@ Column m

() Continuous data collection 2
N 8 Unit %
(®) Discontinuous data collection

|7 signal

Column

~

o) 1f no column with

relative humidity,
set relative humidity
as 5o o

Units

Name | Material property|

x o Import

x Cancel ?

FIG.6 - AIEEN4

HIEBHMUEERLES,

5 AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) BH - 0O X
= mand to execute
Load Kinetic e Kinetic
Project... Project .
- o F-\ Current File ~
melicErejectibile | |[C] c:\AKTS version S'save\data 45C. tet E
File Header Hide Header Hide Grid
Time (days) Material property {a.u.)
1 2 A
1 o 9.63
2 o 9.48
3 1 8.69
4 3 8.19
5 3 8.09
e k] 787 e
fﬁ‘ Melting Temperature
Introduce melting temperature (f available) l:l 5
Il Temperature || IG) Time I I'.»" Signal I @ Relative Humidity|
®Column |- ~ Column |- ~ | Column - | ([@Column
Units o - L ~ () Continuous data collection Unit s -
(®) Discontinuous data collection -
(O If no column with temp, o) If no column with
relative humidity,
Set temperature as « Uit I
- . as 57 %
(C) Open temperature from file Fitter D = *
File Templates
1 Choose... X v el | 2
admin @ 531
N=| N:NE=R=R =2 N M
FIG.5 - RE. B, AEE (85 . HEEDER,
PO - AKTS-Thermakinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) H - 0O x
File Thermaki = mand to execute
Load Kinetic e Kinetic - p
Project... Project .
. Current File
~
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Load Kinetic
Project... ]
Kinetic Project File

admin @ 531

FIG.7 - BEFIHN ASCI] T—2 T 7 A ILIZEEFNTLENEEL,

s AKTS-Thermakinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) = - a x

= mand to execute

Current File
| |[E] C:VaKTS version S'save\data 45C. tet

/” Melting Temperature

Introduce melting temperature (f available) l:l 5

G) Time

Column

1 Temperature
(Ocolumn
Units °C
(®) If no column with temp,

Units day ~

Set temperature as

Filter I:l points

(C) Open temperature from file

File Templates

H Choose...

File Header Hide Header Hide Grid
Time (days) Material property {a.u.)
1 2 A

1 o 9.63

2 o 9.48

3 1 8.69

4 3 8.19

5 3 8.09

e &3 787 e

@ Relative Humidity

’2—\/| (@ Column m

Q C.nnﬁnl.!nus data collection Unit % -
(®) Discontinuous data collection

Name |Material property|

x o Import

Signal

Column

o) 1f no column with

relative humidity,
set relative humidity
as 50 9%

Units

x Cancel ?

mE (ZCZTIE 4° 0) ZHEELET,

H - 0O X

Load Kinetic
Project...

Save Kineg|
Project]
Kinetic Project File
G importations
El =V 45°C data 45C
e[| Temperature
e[ Material prop|

command to execute

Current File g
[Z] C:\AKTS version Sisave\data 37C. bet B
File Header Hide Header Hide Grid -
Time (days) Material property (a.u.)
1 2 -~
1 o 9.60
2 o 9.40
3 7 8.25
4 7 8.33
5 14 7.99
s 14 2 18 h

é‘g Melting Temperature

Introduce melting temperature (if available) l:l C

i Temperature G) Time Signal & Relative Humidity
(Ocolumn Column Column (@ Column
Units o Uniits day - () Continuous data collection Unit s -

If no column with temp.

Set temperature as |3

admin @ 531

Filter points

(C) Open temperature from file

Name |Material property

File Templates

H Choose. ..

(®) Discontinuous data collection

Units

o) If no column with
relative humidity,
set relative humidity
as 5p 9

X / Impart x Cancel ?

FIG. 8 - 37°C TR Eh-T—42ty FZEALFEY,
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H - 0O X

command to execute

Load Kinetic ~ Save Kine| Current Fie rts
Project... Project] [Z] c:\aKTS version S\save\data 25C. it ™
- o
KineficBoject F“E_ File Header Hide Header Hide: Grid
Importations Time {days) Material property (a.u.)
El =W 45°C data 45C
e[| Temperature
e[ Material prop|
=W 37 *C data 37C
e[| Temperature
o[ Material prop|
1 2 ~
1 o 9.61
2 o 9.4
3 7 8.88
4 7 8.76
5 14 8.57
- 14 A&l v
&?ﬁ Melting Temperature
Introduce melting temperature (if available) l:l °C
i Temperature G) Time |7 signal & Relative Humidity
Ocolumn - Column Column @ Column
Units o Uniits day - () Continuous data collection Uit s -
(®) Discontinuous data collection -
If no column with temp. O If no column with
relative humidity,
Set temperature as Uit set relative humidity
- . as 5p | o
Open temperature from file Fims D points :
Name |Material property
File Templates
(- Choose... > 4 o Import x Cancel ?
I
admin @ 531
o 3 =
FIG.9 - 25°CTaREfken=T -2ty FEEALZEY,
= - [m] x
command to execute
Load Kinetic ~ Save Kine| Current Fie rts
Project... Project] [2] ©:\aKTS version 5\save\data 5C.txt welln
- o
KineficBioject F“E_ File Header Hide Header Hide: Grid
SR Importations Time {days) Material property (a.u.)
Cl=[W 45°C data 45C
e[| Temperature
e[ Material prop|
e[ 37 °C data 37C
=[] Temperature
=¥ Material prop|
[El=[v 25°C data 25C
=[] Temperature 1 2 A
=¥ Material prop| 1 a e
2 7 8.27
3 7 9.43
4 30 8.94
5 0 9.04
£ an am v

6‘/‘9 HMelting Temperature

Introduce melting temperature (f available) l:l E

] Temperature © Time |~/ signal & Relative Humidity
Ocolumn - Column Column (@ Column
Units o Uniits day - () Continuous data collection Uit s -
(®) Discontinuous data collection
If no column with temp. 0 If no column with

relative humidity,

Units set relative humidity
as 50 %
Name |Material property

H Choose... X o Import x Cancel 7

Set temperature as

(C) Open temperature from file Filter l:l points

File Templates

admin ® 53

FIG.10 - 5CTRfEEn=T—2 v FEEALET,
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AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) [za) - [m]

File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions View « Typeacommand to execute
Temperature
Reaction Progress
Automatic Kinetics Optimize Simulation  Optimization Prediction Mixed . Set
Baselines Baselines Reaction Rate Time ™
Computing Kinetic Parameters Prediction Chart Other

Elfad Importations
E =M 5°C data 5C
o[ ] Temperature L4
o[ Material propery »
s
*

= = 25 °C data 25C
=[_ Temperature
o[ Material propery
[ e 37 °C data 37C
o[ Temperature
el Material propery
[E =¥ 45°C data 45C
o[ Temperature
= Material propery

M aterial property {a.u.)

W oe ;M m - om @ o

% 5°C data 5C (Importations)

=]

T T
0 20 40

T T
G0 &0 100 120 140 160 180
Time (day) o

P 37 °C dsta 37C (Importations)

M aterial property {a.u

W B o @ o~ @
»

T T T
0 20 40 BO &0 100 120 140 160 180
Time (day) L

C data 25C (Importations)

o

10

L

El '.'

2

Zaq

£

3 7

g

X

-

55

2

=
I
020 40

T T T T T T
G0 &0 100 120 140 160 180
Time (day) o

% 45 °C data 45C (Importations)

L4
10

)
«*®
™~
.

Material property {a.u

WoEs o om -om

]

T T T T T T T T
0 10 20 30 40 50 GO 70 80 40
Time (day) o

[=[=]

admin @ 531  Ready

FIG. 11 - 5, 25, 37, &V 45°C
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& AKTS-Thermokinetics (Thermal Hazard, Aging, Safety and Reaction Calorimetry Versions) B -

¥ebo®roDO
File Thermokinetics RC Acquisition RC Importation RC Prediction
.
.0
Automatic Kinetics Optimize Simulation  Optimization Prediction
Baselines Baselines
Computing Kinetic Parameters Prediction

Mixed

« Typeacommand to execute

XD

Mathematics Functions View

Temperature

Reaction Progress

Set
Reaction Rate Time ~
Chart Other

]

x

= Importations

El=W 5°C data 5C

= Temperature

= Material propery
El=[ 25°C data 25C

o[ Temperature

el Material propery
El=M 37 *C data 37C

o[ Temperature

= Material property
El=M 45°C data 45C

o[ Temperature

= Material property

admin 5.31

%8 5 °C data 5C (Importations)

Material propery (a.u.)
-
in

[=

5 T T
a 40

a0 120
Time (day)

C data 37C (Importations)

Material propery (a.u.)
-
o
=»

b T T T

a0 120
Time (day)

%

C data 25C (Importations)

Material property (a.u.)

8- T T

a0 120
Time (day)

T
180

&

(Importations)

Material property (a.u.)
-
2
L J

a-—

Time (day)

T T T T T T T T
0 10 20 30 40 A0 GO TO B0 40
i o

Ready

FIG.1-
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File Thermokinetics

AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions)

cal o X

Best model selection

RC Acquisition RC Importation RC Prediction Mathematics Functions Wiew « Type a command to execute
- Temperature
o _ S
. Reaction Progress
Automatic Kinetics Optimize Simulation  Optimization Prediction Mixed . Set
Baselines Baselines Reaction Rate Time *
Computing Kinetic Parameters Prediction Chart Other
¥

Experimental data

X

I@ Automatic (this process may take several mmutes)l

() Custom

(®) Consider all data
(O Consider data from 0

until 5.977 | |menth

Initial value : y_init
Iy_imt [a.66
Models

O 1step

(®) 1step + 2 steps

End value : y_end

[Jy_end |u

andTmin | +9333333 <=T (°C) <=Tmax 45

and y_min 3.57
Alpha storage
Alpha storage | 1E-10

Humidity
Use humidity

Hsave‘..

<=y <=y_max

9.66

H Load... |(_¥ Resetparameters «” Optimization x Cancel

admin

@ 531 Ready

FIG.1- FRT 4 v I ETINEIRS A—42 DT,
ZOBITIE, ROESIZHYET,
(i) REBETILER (MMRFYTE2XTv T ) TlE, BEIE—FMNERINET,
(i) Ty-init] ENFzvIEhd=6H, FERIZRELEINET,
(i) yIGDEEFz v I SNhTHELT. EOICKRESNATWS 0. ftED. REMLYHOEEEFNICERIZRY ET
(iv) IRTCOT—RITRERUONCTEESNET,

BREETILER :
BREETILERRTDICE. BE (HE) E—FFREAREZLE—FOVWITIHMEEIRTEET,
WREALE—FIE, KYEET. RICREXZFHTEATILENHYET .
A—HEROVWTIANEERTEET,

» MZAFv7] (IBEREOBSE) Tk
» MNMAFYT&2ATY T QEBERGA)

EHTDIETIE. ERT—2ORELELDEZRDT2-OIEGMIZFIvIINET,
TA4YTAVIFIETIEH, VIMIZTTISATISVICHEETDIIRTOEERETIV (BB I V2ERBOR
IGA) AN EEESNET,

F#A] &V MHET) EDAH ( Ty-init] &Y ly-end] )
T#I#) & THT1 DEXEE. ERT—2HRA VA OIMBINETH, A—HFEHEFICINALDEZEZEIE
FrEmEEILTHENTEET,

» ZORYIRABF I INTWSIEE, y-init, y-end, FEXZTORMADENGFERICHRELSINFE
9,
FIvIRYIRARATDEEDIZE. y-init. y-end, £-IXMADEI. FNIZHLECTAAIhI={E
2GS NnET,
Experimental data:
REBEFRTAVIETILODRERIC, FRTAVIOMTHERAINSGT—ADHBEEEETEET,
FWNIT—TDFFW=AELORAEESHEL TS,
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— AT EZEAICE S UBICIZH - =-BINETILDS VX V5 FH —

RIG@EEHRATI2RRDFERETILORRIT, Rt LU XIEHRERE (AIC&BIC) ITEIVTUVET
o MANEEZEAYHELE. PHHRICLIERBEROBESE. DELETILOH. BLUERASNE/NT A—
BDBDINSTVAREEDENTEET,

» RBLAETIVERBRTIEICE. EE0E BERED_ROBHLGE)LEFTHLS, T—2RAVMIEE
TILINSGA—BELEBESNET,

» BAINEFIERE, EOETILAELWVAREASLINZETRTEIFTTELS, AICEEUBICOEH Tw) %
BRAYT A EICE>TENETHREENS VN EEELLET,

P eRAOPFPOE - AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) H - 0 x

File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions Wiew » Typeacommand to execute

.;.. ﬂ @g@} f@ | Temperature E_) @

©x Reaction Progress

Automatic Kinetics Optimize Simulation | Optimization Prediction Mixed . Set View/Hide Models
Baselines Baselines Reaction Rate Time~ | Ranking (AIC/BIC)
Computing Kinetic Parameters Prediction Chart Other Exsitu &

Model Comparison

wAIC (%) wBIC(%) Mbparam  Nb points E1()fmol) InfA1%s) {-) ni(-) E2 (Jjmol)  In(A2%s) () n2(-)
5 . 46E- L747E45  50.413 2= 72585671 16.284

26,631 27.926 3 1787845 51914 2% 74628.53 17.23

5.909 6.196 6 1815545  53.019 2= 75670.477 17.716

4.862 2341E-1 8 174E+45  50.148 1921 73298.247 16.54

274869  288%9 6 82160.649 20.155 4= 168E+5  47.517

& Cearal | | 7] Export

"} Reaction Progress (Kinetic Results) [r=FE s
a7 {1p

————— 0.550 % exp(50.413)* exp(-1 TATE+SEI1HTI* (1-811°2 * 6140 + 0141 * expr15.254) * exp(-7 2685 57178 31 4T) * (1-62)°2 * 620 5°C

25°C
37°C
45C

Material propery {a.u.)

T T T T T T T T T T
0 20 40 60 a0 100 120 140 160 180
Time (day)

admin @ 531  Ready

FIG.1- B LI ARTOETIVIZOVWTRESNEER/ANSA—2 L REETIVIZLIERS (BR) DHEE,
BEETIDEANRELECHY EIT WAIC = ca. 63%H K UWBIC = ca. 66%) .
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y I H @ .. 0 B - AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) B - a x
File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions Wiew « Type a command to execute
* | Temperature =
. N A R 9,
e £ © Reaction Progress L
Automatic Kinetics Optimize Simulation | Optimization Prediction Mixed N Set View/Hide Models
Baselines Baselines Reaction Rate Time ~ Ranking (AIC/BIC)
Computing Kinetic Parameters Prediction Chart Other Exsitu &
Model Comparison
wAIC (%) wBIC(%) MNbparam  Nbpoints Infa1®s) () ni(9) E2(3jmol) In(a2%s) () n2(9)
?( 1 — 62598 65.643 6 52 2.46E-1 1.747E+5  50.413 2= 0" 72685.671 16.284 2
X 13 [ 26.631 27.928 3 52 2.542E-1 1.787E+5 51.914 = 0= 74628.536 17.23 3*
x 16 [] 5.909 6.19 (3 52 2.694-1 1815E+5> 53.019 2= o= 75670.477 17.716 4* o=
x 19 D 4.862 2.341E-1 8 52 2.43E-1 1.741E+5 50.148 1.921 [ 73298.247 16.54 2.058 o=
?( s O 2.748E-9 2.882E-9 6 52 6.156E-1 82160.649 20.155 4= [ 1.68E+5 47.517 1* a* v
< >
& Clear al a Export
3 Reaction Progress (Kinetic Results) EI@
SAD 0.858 * exp(50.413) * exp(-1 TATE+S/E.314TI* (1-a1)"2 * a1"0 + 0141 * exp(16.264) * exp(-72685 671/8 3141 * (1-a2)"2 * a20 5°C
25°C
9.5 ITC
g 5
8.5
— B L J F3
5 ® hd
& 75
£ 7]
2
S B5
T g
£
T 6.5
=
5
4.5
1
3.5
T T T T T T T T T T
0 20 40 60 a0 100 120 140 160 180
Time (day) o
admin @ 531 Ready

FIG. 2 - REILEBEOREBETILORERM/NTA—4,
BEIEE (TREND) DNTA—FEREEENFELATL=,

RROFHETILDINF A =2 F, Y—IKGEEIERBIRL-RICESICRBIETEES,

VIFIIT7RITICEDETIHNRENERRL TLETA, LEDOF-DIZHDETIL (R3DORE & V4D
IR) £EMTERT S LELTEET,
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y [~ H @ .. 0 B - AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) B - a x
File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions View = Typeacommand to execute
* H Temperaty =
A perature
. o A ®
» ©x Reaction Progress
Automatic Kinetics Optimize Simulation = Optimization Prediction Mixed Set View/Hide Models
Baselines Baselines Reaction Rate Time ~ Ranking (AIC/BIC)
Computing Kinetic Parameters Prediction Chart Other Exsitu &

= wAIC(%) wBIC(%) Mbparam Nbpoints  Rss E1(ijmol) In{a1%s) () ni() mi({-) E2(3jmol)  In(a2%s) () n2() m2 () ~
?( 21 [] 1.164E-39 6.271E-39 5 52 9.547 1,248E+5 15,523 0* 0* 1.364E+5 35.721 1= o=
NS‘J @] — - 1.186E-42 1.99%E-40 3 52 13.703 1178E+5 28.219 0= 0= I- = = =
K 20 [ 1.596E-43 B8.595E-43 5 52 13.44 1.948E+5 56.73 o= [Rd 71815.578 10.053 0* o=
x 45 D 7.124E-51 7.269E-48 2 52 29.694 1.02E+45 22.827 1= [ - - - -
?( 4 [0 3.63E-59 3.702E-56 2 52 61.89 L579E+5 44.043 o= [P = s = = v
< >
& Clear al a Export
3 Reaction Progress (Kinetic Results)
A (1.858 * exp(50.413) * exp(-1 TATE+S/B.314/T12 (1-81172 = a170 + 0.141 * expi1 6.284) * exp(-72685 571/8.314/T1* (1-a2)"2 * a20 5oC
— — EXp(2B.219) * expl-1.17EESIE 1 AT) * (1-a"0 * &0 25°C
95| 37 °C
g 5
8.5
~ 8
=
& 75
g 7]
2
S B5
T g
=z
T 55
=
5
4.5
4
3.5
T T T T T T T T T T
0 20 40 60 0 100 120 140 160 180
Time (day) o
admin @ 531 Ready (100%)

FIG.3 - FithB LU XBEITH > TRRSAERRDETIL () BLU—RMISEASND0EERET IV (BR
)12 KBEBRT—4F (R D#ES.

P eRAOPFPOE - AKTS-Thermokinetics (Thermal Aging, Safety and Reaction Calorimetry Versions) H - 0 x
File Thermokinetics RC Acquisition RC Importation RC Prediction Mathematics Functions Wiew « Type a command to execute
hd o Temperature =
oy P
o s 2 8 S
¢ ©x Reaction Progress =
Automatic Kinetics Optimize Simulation  Optimization Prediction Mixed . Set View/Hide Models
Baselines Baselines Reaction Rate Time ~ Ranking (AIC/BIC)
Computing Kinetic Parameters Prediction Chart Other Exsitu &

wAIC (%) wBIC (%) Mbparam  Nb points E1(Qfmol) Infal%s) (-) ml{-) E2 (Ijmol)  In(A2=s) () n2() m2 ()

x 21 [ 1.164E-39 6.271E-39 5 52 9.547 1248E+5 15.523 o= 0= 1.364E+5 35.721 1= o=

x 39 D 1.186E-42 1.999E-40 3 52 13.703 1.178E+5 28.219 1 [ - - - -
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