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Safety diagram : Initial temperature and runaway time under adiabatic conditions

Calculation of AT ad Conditions

AHr = Heat of reaction (1/g) Initial Temp (*C)  ATO errer (°C)

Cp = Specific heat (3/a/K) 1~ Each(C) 1 ~

Phi = Thermal inertia factor (-) "ATO error” can be used for calaulation of the confidence interval
AHF Cp Phi ATad = ATad error
Qfa) Q@ | Gam] @ -AHrCp/Phi
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Safety data for following input parameters: AHr=-555.9+15.1J/g, Cp=1.53/g/K, Phi=1

TStart °C

89
88
87
86
85
84
83
82
81

80
79
78
77
76
75
74
73
72
71

70
69
68
67
66
65

(f)e3

TMRad (mean value)
(TInitial, DeltaTad=370.6°C)

5227 min
56.55 min
61.21 min
66.28 min
71.82 min
77.85 min
84.43 min
91.61 min
99.45 min
108.03 min
17.4 min
127.65 min
138.87 min
15115 min
164.61 min
179.37 min
195.55 min
21331 min
232.82 min
254.25 min
277.8 min
5.06 hours
554 hours
6.06 hours
6.64 hours
7.27 hours
(*) 7.98 hours

TMRad (lower value) (TInitial+1°C,
DeltaTad=380.7°C)

47.64 min
5151 min
55.72 min
60.31 min
65.30 min
70.75 min
76.69 min
83.17 min
90.24 min
97.96 min
106.39 min
115.62 min
125.7 min
136.74 min
148.83 min
162.08 min
176.59 min
192.51 min
209.98 min
229.17 min
250.24 min
273.41 min
298.89 min
5.45 hours
5.96 hours
6.53 hours
(*) 716 hours

Confidence
interval %

8.87
8.92
8.97
9.02
9.07
9.12
9.17
9.22
9.27
9.32
9.37
9.43
9.48
9.53
9.59
9.64
9.70
9.75
9.81
9.86
9.92
9.98
10.04
10.10
10.16
10.22
10.28

(*)Means that determined TMRad is about 8 hours (7.98 h) for an initial temperature of about 63°C,
(a more conservative value is 7.16 h)

62
61
60
59
58
57
56
55
54
53

(*4)52

8.75 hours
9.61 hours
10.55 hours
11.6 hours
12.75 hours
14.04 hours
15.46 hours
17.03 hours
18.78 hours
20.72 hours

(**)22.87 hours

7.85 hours
8.61 hours
9.45 hours
10.38 hours
1.4 hours
12.54 hours
13.8 hours
15.2 hours
16.74 hours
18.46 hours

(**)20.36 hours

10.34
10.40
10.46
10.52
10.59
10.65
10.71

10.78
10.84
10.91

10.97

(**) Means that determined TMRad is about 24 hours (22.87 h) for an initial temperature of about 52°C,
(@ more conservative value is 20.36 h)

51 25.27 hours 22.48 hours 1.04
50 27.94 hours 24.83 hours nn
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TMRad : Time to Maximum Rate under adiabatic conditions

Calaulation of AT ad
AHr = Heat of reaction (1/g)
Cp = Specific heat (3/g/K)

Remark
Confidence interval

"ATO error” can be used for calculation of the confidence interval

Phi = Thermal inertia factor (-)

initial Temp ~ ATo error AHr Cp Fhi ATad = ATad error  Underlying heating
(=0 Q) 0fa) (/) Ofgk) ) -aHr/Cp/Phi rate (K/min)
[ss5s |sfs1 | [us [ Jr  Jamewx =wic [0 |x

snae 1]

uSave.H HLnadH. o OK XCan:EI

FIG.1- TTMRad] #7%%5 ) vo LT, T&AKL— hETORRM

XML, MERE (ZOFITIEE5C) LRBE

=z
=
=

1 ZHELFET., FHIFEEISERLE-VEHEEDE
CCTIX5I/g/K) DIEFEELET,

*ebeOROB

File

= TMRad (DeltaHr=-535.9£15.1)/g, Cp=1.5)/g/K, Phi=1} (Predictions)

Thermokinetics RC Acquisition

K

Simulation

RC Importation RC Prediction M

»

A2

Prediction

Automatic Kinetics Mixed

Baselines

Optimize
Baselines

Optimization

Computing Kinetic Parameters Prediction

e e
HeW 4KminCurve 4
=¥ 8.01 Kimin Curve 5

Cljal Kinetic Results
=[v Reaction progress
=¥l Reactionrate
= [v Differential isoconversion:
=¥ Kinetic Parameters
He[] (Ozawa)
=[] (Activation energy Ozawa
=[] (ASTM E598)

=l Predictions
@ = Iso(DeltaHr=5559Jg"1)
=¥ Max heat release rate
»[¥ Non-iso(Tstart=50°C|Deli
#[¥ MNon-iso (Tstart=80°C|2Kn
=[v| Step (DeltaHr="5585.9Jg"
=¥ Modulated (OKmin™-1|Del
[ = Waorldwide (DeltaHr=555
=[v| STAMAG (A2 diurnal seas
=¥l Customized (DeltaHr=-55!
= SCTAStep
[ SCTAStep
=¥ Safety diagram (DeltaHr=
»[¥ TMRad (DeltaHr=555.9J¢
=¥ TMRad (DeltaHr=-555.9+

2 < 41 TMRad (&Hr=-555 9415 1Jig, Cp=1.5uM, Phi=1)

450

400+

3604

300

250

Termperature ("C)

200

150

100

- AKTS-Thermokinetics (Thermal Hazard, Aging, .. [ — a x
athematics Functions  View - x
l Temperature E_)
©x Reaction Progress
Set
Cx' Reaction Rate Time
Chart Other &

Tinmtial=51.5°C, ATad=370.6°C
|

J i I

Tinitial=52.5°C, ATad=380.7°C |

admin 5.31

Ready

1

FIG. 2 - AHr=-5559+1511 / gD EARERIR Cp=153/

ATad= (-AHr) /Cp) =370.6£10.

g/ K. FRIOEERM : Tinitial = 51.5+1°C,
1°C (0=10HBE) .

E-LEARNING
WEBINAR



TSY 7 FDxz7TlE, BiIBRETOECRAFEMBOHELRETT ., (TESH)

% Predictions X

¥ Predictions

Temperature profiles Sample controlled thermal analysis
Iso Non-Iso Step Shock Worldwide STANAG G
SADT Thermal Stability Diagram
Safety Diagram | THMRad |
Automatic Report

TMRad : Time to Maximum Rate under adiabatic conditions

Calaulation of AT ad Remark
AHr = Heat of reaction (J/g) [ confidence interval
Cp = Specific heat (1fa/K) "ATO error” can be used for calculation of the confidence interval
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