
1. Introduction
Fast-scan calorimeters (FSC) and especially High
Performance DSC (HPer DSC; and its commercial equal:
HyperDSC [1]); the RHC [2] and the chip-calorimeter [3])
have received a great deal of attention in recent years. The
reason that it is becoming increasingly popular is because,
firstly, in practice, some physical and chemical processes
occur at much higher scan rates than realizable using
Standard DSC; and, secondly, most nano-structures in
materials and substances, including polymers and
pharmaceuticals, are in metastable states.

2. High Performance DSC
(HPer DSC)

3. Performance

4. Influence cooling rate on
crystallization

6. Ultra Fast Differential
Scanning Chip Calorimetry

7. Sample Preparation

8. Quenching rate
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5. Application Polymers
A Polypropylene

B. Polyamide 6

C. Polymer blends

Fast Scanning Calorimetry:
Application towards Polymers

Geert Vanden Poela, Albert Sargsyana, Evgeny Zhuralevc, Christoph Schickb, Vincent Mathotc

a) DSM Resolve, b) University of Röstock, c) Scite BV

-150 -100 -50 0 50 100 150 200 250 300 350
-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

 N2

 HeNe
 He

D
er

iv
at

iv
e 

sa
m

pl
e 

te
m

pe
ra

tu
re

 (°
C

/m
in

)

Sample temperature (°C)

100°C

75°C
50°C

50°C25°C

c150

c300

c500

-150 -100 -50 0 50 100 150 200 250 300 350
-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

 N2

 HeNe
 He

D
er

iv
at

iv
e 

sa
m

pl
e 

te
m

pe
ra

tu
re

 (°
C

/m
in

)

Sample temperature (°C)

100°C

75°C
50°C

50°C25°C

-150 -100 -50 0 50 100 150 200 250 300 350
-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

 N2

 HeNe
 He

D
er

iv
at

iv
e 

sa
m

pl
e 

te
m

pe
ra

tu
re

 (°
C

/m
in

)

Sample temperature (°C)
-150 -100 -50 0 50 100 150 200 250 300 350

-500

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

 N2

 HeNe
 He

D
er

iv
at

iv
e 

sa
m

pl
e 

te
m

pe
ra

tu
re

 (°
C

/m
in

)

Sample temperature (°C)

100°C

75°C
50°C

50°C25°C

c150

c300

c500

10 100

100

120

140

160

180

200

-25.0

-12.9

-7.3

 POM
 PP
 PA6
 Corr POM
 Corr PP
 Corr PA6

T c (
°C

)

Sc (°C/min)

Rotation
moulding Extrusion Injection moulding

core
Injection moulding

shell

Surface Properties –HPer DSC

smooth surface rough surface

HPer DSC

Temperature

H
ea

t F
lo

w
E

nd
o 

U
p

Mould

Glass 
Fibe

r

G
la

ss
 F

ib
er

G
la

ss
 F

ib
er

Polymer

smooth surface rough surface

HPer DSC

Temperature

H
ea

t F
lo

w
E

nd
o 

U
p

Mould

Glass 
Fibe

r

G
la

ss
 F

ib
er

G
la

ss
 F

ib
er

Polymer

120 130 140 150 160 170 180

c250h10

c200h10

c150h10
c100h10

c50h10

c40h10
c30h10

c20h10

c10h10

c5h10

Polypropylene

1.973 mgendo

 exo

10 J/(g°C)

dq
/d

T

Temperature (°C)

120 130 140 150 160 170 180

0.094 mgc300h300

c250h300

c200h300

c150h300

c100h300
c50h300

c40h300
c30h300

c20h300
c10h300

c5h300

Polypropylene

10 J/(g°C)

endo

 exo

dq
/d

T

Temperature (°C)

10 100

100

105

110

115

120

125

130

135

140  Tc, reference

 Tc, nucleant type 1

 Tc, nucleant type 2

 Tc, nucleant type 3

Te
m

pe
ra

tu
re

 (°
C

)

Log Cooling rate, Sc (°C/min)

Polypropylene

-13.7

-12.9

-8.7

- 8.2

nulceation

40 60 80 100 120 140 160 180 200 220 240

 Temperature (°C)

dq
/d

T

5 J/(g°C)
C300H10

C250H10

C200H10
C150H10

C100H10

C50H10

C40H10

C30H10
C20H10

C10H10
C5H10

0 50 100 150 200 250 300
40

60

80

100

120

140

160

180

200
Polyamide-6 in an EO copolymer matrix

Te
m

pe
ra

tu
re

 in
 °

C

Sc in K/min

 Blend Tc, EO copol

 Blend Tc1, PA6

 Blend Tc2, PA6

 EO copolymer Tc, EO copol

 polyamide-6 Tc, PA6

10 100
150

160

170

180

190

200

210

220
 Tc, PBT
 Tc, PET
 Tc, PBT, corr
 Tc, PET, corr

Te
m

pe
ra

tu
re

 in
 °

C

Log Sc in K/min

-34

-15

Nanocalorimetry for ultra fast – 106 K/s – cooling and heating
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Microcalorimetry for fast – 500 K/min – cooling and heating

PA6 becomes amorphous at 200 K/s !!!


