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Differential scanning calorimetry (DSC) is one of the thermal decomposition analytical 

methods which have most diverse applications in the study of polymeric systems. 

of a chemical reaction from the endothermic or exothermic reaction type. Photo-differential 

scanning calorimeter is a new type of calorimeter that due to its simplicity and high speed 

provides the ability to study the light initiated polymerization kinetics in a short timeframe. 

Photo-DSC assesses many variables such as monomer structure and optical triggers at 

polymerization, formulation composition, temperature and the effect of atmosphere (inert 

gas or air (oxygen)) and it gives reliable results which is widely employed in recent years.

z.sheikholeslami@ippi.ac.ir



...................................................................................................................................................

z.sheikholeslami@ippi.ac.ir

ISSN: 2252-0449



Saladin

Watson

(photo-differential scanning

calorimetry, photo-DSC)

photo-DSC

DSC

photo-DSC

photo-DSC

Photo DSC
DSC

UV

photo-DSC

photo-DSC

modulated DSC, MT-DSC DSC

DSC

DSC

step scan DSC

CP

isokinetics

noises

enthalpic overshoot

Tg



Photo-DSC – 

Hyper DSC – 

UV-DSC – 

 .  Double furnaces DSC -

Photo-DSC

polymorphism

photo-DSC

°C

W/cm2

nm

s

mm

h

DELOLUX 04OmniCure S 2000

>

photo-DSC



residual cure

UV

UV

UV

Photo DSC
UV

Photo-DSC

Photo DSC

UV

photo-DSC

HDDA



HDDA

J/g

J/g

J/g

cure-on-demand

°C

ºCJ/g p(%)J/g p(%)

photo-DSC

photo-DSC



nm

stress-equalizing bonding

DSC

Styryl

Kp

kt kp f

Kp bisGMA /PGEMA

PGEMA

°C bisGMA Photo-DSC

°C

bisGMA

(wt%
p

J/g
p

J/g(%)
p

J/g(%)(%)



Irgacure

(wt%) 2959

TMS-2959

(wt%)

Oligo-TEOS

(wt%)

Irg2

Irg4

Irg6

TMS2

TMS4

TMS6

HDDA:EB270

veneering restoratives

UV

UDMA

photo-DSC



photo-DSC Hu

photo-DSC

photo-DSC

Oligo-TEOS

Oligo-TEOS

photo DSC

mg Menard

°C

°C/min s s

°C poly sic

UV

RP
max (Jg-1s-1)Pf (%)

Irg2

Irg4

Irg6

TMS2

TMS4

TMS6

Photo-DSC

UV

photo-DSC



UV

UV

UV

photo DSC

Morel

%

UV

UV

UV

UV

UV

s s °C/min



DSC

photo-DSC

Hong

photo-DSC

photo-DSC

photo-DSC



Photo-DSC

CatHD1HD2CD1CD2HD3
EB-248K

UVR-6110
EB-629
DVE-3
HBVE
HPA

TPGDA
HDDA
TMPTA

Irgacure 184

Irgacure 261
UVI-6974

BYK-307

CatHD1HD2CD1CD2HD3

3H1B1BHB2HH2HHB

s

s

(%)

(J/g)
 K (min-1)



photo DSC

photo-DSC

Netzsch -

Perkinelmer -

Tainstruments -

،
DSC

UV

Photo-DSC

CD2 CD1

CD3

1.

2.

3. Morel M., Lacoste J., and Baba M., Photo-DSC I: A New Tool 

to Study the Semi-crystalline Polymer Accelerated Photo-age-

ing, Polymer, 46, 9274-9282, 2005.

4. Photocalorimetry – Photo-DSC; Method, Technique, Appli-

-

5.

Questions, http://www.perkinelmer.com/CMSResources/

in 2013/11/19. 

6. Thermal Analysis Solutions and Beyond, http://www.perki-

nelmer.com/CMSResources/Images/44-74432BRO_DSC-

7. Jakubiak J., Sionkowska A., Linden L.A., and Rabek J., Iso-

thermal Photodifferential Scanning Calorimetry. Crosslinking 

Polymerization of Multifunctional Monomers in Presence of 

Visible Light Photoinitiators, J. Thermal Anal. Calorimetry,

65, 435-443, 2001.

8.

Polymer, 43, 5839-5845, 2002.

9.

-

centration, Polymer, 44, 671-680, 2003.

10. Hu L. and Shi W., UV-cured Organic–inorganic Hybrid Nano-



Photoinitiator, Compos. Part A, Appl. Sci. Manufac., 42, 631-

638, 2011.

11. Menard K., Brostow W., and Menard N., Photodegradation of 

Pharmaceuticals Studied with UV Irradiation and Differential 

Scanning Calorimetry, Chemistry, 5, 4, 2011

12. Hong J.W. and Lee H.W., Photo-DSC Studies of UV-Curable 

Hybrid Coating Systems, J. Korean Ind. Eng. Chem., 5, 857-

861, 1994.


