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Foreword

committee has been established has the right to be represented on that committee. International 

The main task of technical committees is to prepare International Standards. Draft International 

casting a vote.

Plastics Physical-
chemical properties.

with ISO 11357-1;

— revision of determination of results;

— revision of test report.

Plastics — Differential scanning 
calorimetry (DSC):

— Part 1: General principles

— Part 2: Determination of glass transition temperature and glass transition step height

— Part 3: Determination of temperature and enthalpy of melting and crystallization

—

— Part 5: Determination of characteristic reaction-curve temperatures and times, enthalpy of reaction 
and degree of conversion

— Part 6: Determination of oxidation induction time (isothermal OIT) and oxidation induction temperature 
(dynamic OIT)

— Part 7: Determination of crystallization kinetics

iv © ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:26:45 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
`
,
,
,
,
,
,
`
,
,
,
`
,
`
`
,
,
`
,
,
`
`
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-
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Plastics — Differential scanning calorimetry (DSC) —

Part 5:
Determination of characteristic reaction-curve 
temperatures and times, enthalpy of reaction and degree 
of conversion
WARNING — Caution should be observed when working with materials which could give a 
runaway reaction or exhibit other dangerous behaviour.

1 Scope

2 Normative references

Plastics — Differential scanning calorimetry (DSC) — Part 1: General principles

ISO 11357-1

3.1
polymerization

3.2
crosslinking

3.3
degree of conversion

of the product

4 Principle
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5 Apparatus and materials

6 Test specimens

effect is too high or too low.

7 Test conditions and specimen conditioning

the specimen enclosed in a gas-tight specimen crucible which is resistant to high temperature and pressure.

Suitable conditioning procedures shall be agreed between involved parties and included in the test report.

8 Calibration

9 Procedure

9.1 General

— temperature-scanning method;

— isothermal method.

9.2 Temperature-scanning method

all tests which are intended to be comparative.

9.3 Isothermal method

9.3.1 General

DSC sample holder:

— at constant temperature;
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measurement temperature.

NOTE The choice of procedure will depend on the model of calorimeter used for the test. The measurement 
temperature is selected on the basis of a trial run in the temperature-scanning mode. The temperature is intended 

9.3.2 Constant-temperature method

a) Place the reference crucible in the calorimeter.

b) Set the instrument to the desired measurement temperature.

d) Place the crucible containing the specimen in the calorimeter.

e) Record the DSC curve.

f) Remove the crucible containing the specimen and let it cool down to ambient temperature.

g) Place the crucible containing the specimen back in the calorimeter.

to the state of the specimen can have occurred during the reaction. Subtraction of the two curves can therefore 
introduce an error.

9.3.3 Procedure starting at ambient temperature

a) Place both crucibles (reference and specimen) in the calorimeter at ambient temperature.

temperature.

c) Record the DSC curve.

d) Allow the calorimeter to cool down to ambient temperature.

rapid heating process).

Subtraction of the two curves can therefore introduce an error.

9.3.4 Residual enthalpy

At the end of an isothermal run performed in accordance with 9.3.2 or 9.3.3

to a temperature below specimen decomposition at the same rate as in a temperature scan in order to 
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10 Determination of results

10.1 Determination of characteristic temperatures and enthalpy of reaction
(temperature-scanning method)

See Figure 1. See also ISO 11357-1.

Key
dQ/dt
T temperature

a Endothermic direction.

Figure 1 — DSC curve with exothermic peak (temperature-scanning method)

The temperatures shown in Figure 1 are:

T
extrapolated baseline;

T

temperature side of the curve;

T

T

temperature side of the curve;

T

Hr

peak and the interpolated baseline from T  to T .

10.2 Determination of characteristic times and enthalpy of reaction (isothermal method)

Each procedure (9.3.2 and 9.3.3

Note the time t t  is the time at 

4 © ISO 2013 – All rights reservedCopyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:26:45 MSTNo reproduction or networking permitted without license from IHS

--``,`,,,,,,`,,,`,``,,`,,```,`,`-`-`,,`,,`,`,,`---



ISO 11357-5:2013(E)

of the DSC curve before and after the isothermal reaction peak. Measure the following times from this 
point (see Figure 2):

t
baseline;

t -

curve;

t

t

Key
dQ/dt
t time

a Endothermic direction.

Figure 2 — DSC curve with exothermic peak (isothermal method)

reaction peak and the interpolated baseline from t  to t .

Figure 2

Figure 3 t  and t  cannot be 
measured. Time t  is taken to be equal to t .
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Key
dQ/dt
t time

1 reaction curve

2 reacted specimen

a Endothermic direction.

b Introduction of specimen.

Figure 3 — DSC curve with exothermic peak (reaction starting instantaneously)

10.3 Determination of degree of conversion

10.3.1 General

The degree of conversion 

10.3.2 Calculation of  from a temperature scan

Figure 4):

α j = ×
Δ

Δ
H

H
j

tot,T
100 (1)

where

H T
peak area between start temperature T  and T ;

H
total peak area between start temperature T  and end temperature T  of reaction.

See also ISO 11357-1 for the determination of characteristic temperatures and enthalpies.
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Key
dQ/dt
T temperature

a Endothermic direction.

Figure 4 — Calculation of degree of conversion from a temperature scan

T
in Figure 5.

Key
degree of conversion

T temperature

Figure 5 — Example of increase in  with temperature
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10.3.3 Calculation of  from an isothermal curve

Figure 6):

α k
k= ×

Δ
Δ

H
H tot,t

100 (2)

where

Hk t
area between start time t  and t ;

H
area between start time t  and end time t .

Key
dQ/dt
t time

a Endothermic direction.

Figure 6 — Calculation of degree of conversion from an isothermal curve

See 10.2 for the determination of characteristic times and enthalpies.

H
H  measured from a temperature scan (see 10.3 H H H

H
characteristics has occurred.

Figure 7.
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Key
degree of conversion

t time

t t

Figure 7 — Increase in a with time

11 Precision

ISO 11357.

12 Test report

— temperature-scanning or isothermal method;

— scan rate;

— isothermal temperature (for isothermal methods);

test temperature (for isothermal methods).

Include as the test results [item m)]:

— the characteristic temperatures or times measured;

9.3.4);
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