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AMXIZF=AS A (DSC, Differential Scanning Calorimeter)
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A2FAFE A (DSO)= Alaer B84 7|=E4 (inert reference)d] 53 &
X238 Jhele AaREEH HAEE /4 #o] (difference in heat flow)E
SA%T. =, SAHE G5 AolE ol &E et A FrEN AR ey
H 3} (enthalpy change)E &% 302X,

- Glass transition temperature (2] do]&%, Tg)

- Specific heat capacity (3] <)

- Temperature of fusion (€87, Tm)

- Heat of fusion (8%, AH)

- Crystallinity, degree of crystallization (24 3 %)

- Melting behavior, fraction melted (&8 7 5)

- Temperature of crystallization (243 2%, Tc)

- Heat of crystallization (233}, AH)

- Cold crystallization (X2 A 3})

- Chemical reaction (3}8H4+-g-)

- Curing (A 3}), degree of cure (43}%), 434 (AH), post-curing

- Polymorphism (change of crystal modification), mesophase transition, solid-
solid transition

- Evaporation, desorptioon (moisture), vaporization, sublimation

- Thermal decompostion (pyrolysis, depolymerization)

- Thermal stability (Z<F44))

- Lambda transition

- Oxidative degradation, oxidation stability (AF&FeFAA]), Oxidation Induction
Time (OIT, AFs}=917])

- Purity (%)% 9]

MEELS 54 SA4st=d vl F83hA o] &€t
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Part 1.

1.DSC &4 ¥+
1.1. 7]1¥94 (Basic theory)

d-f< (Heat flow)e 7Fsizl (FEL AEE) A9 (transmitted power)ol]l X33 <tE
(W; WatHh)r} FE]tE (mW)H9 = SHET. dfFoly dedygE& Agto=m n|istd of
Uzgoz gatE] mWst mJZ2 FA|EY A" duAE= Al59] dEd] (enthalpy)
wslol sttt S, A5V dUAE F4etd dEgd W3l endothermic (FEwRES)o]
] o Jx = WEFHH exothermic (FEwk-g)o]g} gkt

AlEE AL gle AE3tE DSCe Ef5S o83 Heat Flux DSCS RS o] &3
Power Compensation DSC7} 1t}. Heat Flux DSColl A += slvbe] 7Y & (furnace)oll 4] Al
seh VlEwdol ol o FUd pandll A2 FofA] d&d(thermal loss)? pan®| 4%
o] Ao w HANE Aol vt 7t A7|7F €XRA DSColl Hls] At
Power Compensation DSC+ #7119 7td =2 FA %ol Qo] A& Al(sample furnace)©]
71 (reference furnace)®] 43 tE 4 Aok z24zbe] 71Ed=2 A7|7F /% DSCo
Hl&ll #ch. 39 (quenching) A 2l 3t}

B Heat flux DSC

Sample Reference Measures the difference of heat flow to
sample and to reference side using one
single furnace. Measures sample and
reference temperature using single or
multiple thermocouples (thermopile).

Heat flow

B Power compensation DSC

Pt i Measures the difference of heat flow
O between sample side and reference side
7 P 7 Z} using two separate small furnaces.
NE =S Measures sample and reference
O “~ temperature with platinum resistance
| : . _ | thermometer
| - - |
=He 2
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1.2. DSC &&%°} (Application)

DSC+= <€k W3} (enthalpy changes)®} Holo &) A= A4 AS (thermal
effects)ol] thall gt AHE A &3 DSCE o] &3,
- Glass transition temperature (2] Aol &%, Tg)
- Specific heat capacity (H] <€)
- Temperature of fusion (£§ 7%, Tm)
- Heat of fusion (&89, AH)
- Crystallinity, degree of crystallization (A% 3}%)
- Melting behavior, fraction melted (8 71%)
- Temperature of crystallization (A& 3} &% Tc)
- Heat of crystallization (A4 3}<, AH)
- Cold crystallization (z} 44 3})
- Chemical reaction (3}84F-g)
- Curing (74 38}), degree of cure (43}%), Hs<E (AH), post-curing
- Polymorphism (change of crystal modification), mesophase transition, solid-solid
transition
- Evaporation, desorptioon (moisture), vaporization, sublimation
- Thermal decompostion (pyrolysis, depolymerization)
- Thermal stability (Zer44)
- Lambda transition
- Oxidative degradation, oxidation stability (2F8}¢F44d), Oxidation Induction Time (OIT,
e =17
- Purity (%) 52 €4 A% (Thermal effects)S 418 4= 9t

DSCel 9Jgt njd FHo] on|st= vl=, el Aol % (glass transition temperature, Ty)
o ] WA E = A& (heat capacity)e] ®3} ¢Jo] baseline shift24 fFg|dol& SAHT
T AeS 7HEAY. meEbA AR5y fEldels ¢l 7Y REAQ o R ALEE =
7148 DSCel a3t
BE DSCE %4 (dynamic) 2% T2 S o]&3HA Hi=d A 89} 7|FE
284 pan)S dAI} 2 F2/WZ(dynamic)dtAY oH 2L E AT fF =
T(isothermal) Ago] o]Fo] 3t} TF A 5= FAE 2EZZ %ol 25 A
I E(temperature segment)7} A2 A4 o] e xS o] F}

X
e
i

H ro
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1.3. DSC &4 =4 (Review of DSC curves)

a9 1.1, a2E8A2] DSC curve

Heat flow

ANYEONJIN

FATIAL P AT o)

Temperature

g 1.1. DE2X° DSC curve
initial startup deflection
glass transition
crystallization

melting

vaporization
decomposition

ogkwnE

Aol A& S curves deflection(1)2 EOICH 0 HAUAMeE ¥ X2AH0| stand-bySl S24t
(isothermal)lil Al HESSR2EZ 220 BHRHEM UEHF(transient)Ofl /6 startup deflectionO| 24 &

Ct. Startup deflection 0|0 Alz2= H&8E &2 IS E 0. Startup deflection2 A2l & £ & (heat capac
MEE S2FZ0 et O2I] 20 =060 K2 &0l Al AlIE2 dlZ(heat capacity)0l St
endothermic step(baseline shift)(2)0] ZE&Ct. 283 WA ()2 exothermicPZ &otH peakl HEZ2 Z2HF
HET O HEECH 22 282 endothermic peak@Z LIEFHCH 3H8HEHE (chemical reaction)2 2 H = 2HEE
EHOl (Heh exothermic = endothermic peak@ 2 LIEFLIA S OIQULCH SO} 22 ed 220l AMZ20 =X
ot= 22 Z0H2 SZ0l 2ol endothermic peak(5)0l &=L ZUHCZ Al 22 HAHKXIA =Ch 0lH
St peak2ZM AE HZF2 AE RHE SHGHAHL U2 BF2 pans 018 H=2 22 FEE 22 = UL
Open pandteE B2 2& L E pan(hermetically sealed pan)2 AIEotH AlZ22 S0l AHMECH 222 M
Z= U20M =0l (decomposition)E! Ct.

i
Y0

e

Az ¥ AL purge gas typed TAE W] FQod QIS Frh AFLe v
AN e T Ay, B4 B2 B9 7]6nert; Ny, Ar, He)oly Atks}3H °
AFEET ofE Aol AF EFol sty Ao HuE PR

A=

A o) (transition)2} HHS-(reaction)S A|RE 719-d7Z & FU3 A
A GHol 7hsstet. A3t (curing)9F 22 gFshRbg-2
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olg} & 4= At} wEbA thermoplastic®] Eo]2 (thermal history)¥} £+3}aAH(enthalpy
relaxation)& ¥HE A& S E3) A 2o Z2A peakS IS F UA HE Aot}

a9 1.2. A4 k=2 DSC curve

A\YEONJIN

wnlﬂ;\r olw|=|:|:1a|[ﬂ|.nl

Heat flow, mW

exothermal

5
3 ,
endothermal
5
Temperature
| | t >
100 200 300 °C

8 1.2, 234 24=2°2| DSC curve
ANEol 2 HSW 28t initial deflection
A0 =gt
i L o=
no thermal effects
melting peak

I S0IM2l &tSH(oxidation onset)

@P.‘*’!\’P
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19 1.3, 235 (edible fat)?] DSC curve

\
Heat flow, mW !“‘Ym N"N
FEAID|AL PRI D TR o) e
S ] ————
exothermal
0— ! ’
2 2
3
endothermal
5
Temperature
| I 1 | >
0 : 100 200 °C

8 1.3. AZ (edible fat)2 DSC curve

ANZ2 20 AY3St= initial deflection
no thermal effects

melting peak

oxidation onset

Ll

Part II.

2. DSC 54 =4 &4 (Curve interpretation)
2.1. Dynamic curve interpretation
2.2. Isothermal curve interpretation

3. DSC &% A4l (Application)
3.1. Analysis of Polymers
3.2. Analysis of Elastomers
3.3. Analysis of Pharmaceuticals
3.4. Analysis of Foods
3.5. Analysis of Composites

Part III.

4. DSC &€ 7|¥H (Advanced DSC)
4.1. Temperature Modulated DSC
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4.2. High Pressure DSC
4.3. UV-DSC (Photocalorimeter)
4.4. Chemiluminescence DSC (Microscopy DSC)
5. A|ZAPE Bl
6. Summary
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