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Isoperibol Type, Laser-Flash Calorimeter for Precise Heat-Capacity Measurement

Yoichi Takahashi*, Tadahiko Azumi**, Jin-ichi Nakamura ***
and Masayuki Kamimoto****

A new isoperibol type calorimeter for laser-flash heat capacity measurement over the
temperature range from 80 to 300 K is described. In the new calorimeter the sample is
surrounded by a heat sink made of copper, of which temperature is kept nearly the same
as that of the sample; thus the heat loss from the sample is considerably diminished. The
temperature of the heat sink is detected by a Minco platinum resistance thermometer, and
the temperature difference between the heat sink and the sample is sensed by a copper-
constantan thermocouple. In this way, the temperature of the sample can be determined with
an inaccuracy of +0.01 K, which is much better than that of £0.2 K for the conventional
laser-flash calorimeter using thermocouple as the temperature sensor. In order to test the
reliability of the calorimeter, the heat capacity of the ¢-alumina single crystal was measured
from 80 to 300 K. The results were compared with the N.B.S. data, and the standard deviation
was 10.28%. The imprecision and the inaccuracy of the heat-capacity measurement using
this calorimeter are estimated to be within £0.3% and +0.5%, respectively.
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Fig. 1 Block diagram of isoperibol, laser-flash
calorimetric system: (1 sample; 2 platinum
resistance thermometer; 3 differential ther-
mocouple; {4 heat sink; & guard ring;

(®) reflecting glass.
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Fig. 2 Heat sink and sample holding assembly:
1.sample; 2. differential thermocouple;
3. quartz pin; 4. differential thermocouple;
5. thermocouple for temperature control;
6. outer thermal shield; 7. holding rod;

8.inner thermal shield; 9.heat sink;
10. absorbing disk; 11.sample holder;
12. platinum resistance thermometer;
13. heater; 14. lead wires.
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Fig.3 An example of temperature decay and
extrapolation procedure for «-ALO; with

absorbing disk.

A SRR R A e — 1275 S 7o E, ) — 730K
Bh&BFEHDRIE A ATIC A T 20T, AT IR ¢
2 U TR b 4 4, CORIE A bvl\*c\ﬂ))
D) — 7 ES R OB, Fig 3 idhinilsd
SRR THLT AL LM TE D, TDEHIT L’C,
L—HF— OB E T Y — 2 24 LT, RO
B R AT A kv 5. ATRiE, Fig. 3O RT LS
12 2~B3KDOFE L L kDS I itz 2 v ¥ —
Eﬂ,%%mm&@WﬁW;tﬁwf HAT OBRRY A~ )
SRA L0 FREZIT S eI, AETE Y v A -
DEF B L & v«*f‘—!!(iff}\ft%ln X5l AsdH o
RIS B

3.2.3 SR OBI T oL F = DROE

L—+#—7 79 rahitkoTid, WFHII S 7z
T A E AR ATIHIT, AR IR O ERHE A
NWTIFLF—T= 2 —OEEAIT LS LERH L. £
HERRNT I o= ALO, O MRS (I REY 10 mm, & 291
mm, B[4 0.95906 g AN, T OMKD B HHSKIE
(R FE LI (NBS ) O FEAELARL O 4 7 7 4 TIZD0 T

! J*“-z Livddd L, SO OMIE 4
Eg T ng, EMELELIT SOV THONBS DT — 2 01

& ( maccuracy)d)i 02% D WHNTEZYTH L L84
S#L . T a— ALO, kSR 0 Ll SO Lif
LT L2 = s (R PLE 02mm, 7T
E 005084 g) ALy o — v ) — 2 (B4 000253
)T Fixes, CHUl v — = MQA i~ m 2 &0
SRS T U2l thegasiiih oo Fig. 3 76 4,

11 mm,

5T L,

AT LS MK K%

RN

~ 110 —

#l

stz AT, k0, (DHAEoT, G ik
HITH LD TR T #v - E£E 0T 25, WhEHnC
DL, Tl = st BTy ya—rry — 2%
BT RO ORI A O T 300K TOMEA
cET AL, FRENEIREET05%0
BT dh - 1o, 7515, UM Jadn b 3 s THEL

ALO, OWITH B, O (B - TELHD IR
OHPANTHRTX 2RIETH S,

caksizLTiontina ¥ —Mik/]) &,
E—F = F—DIEAM(Q) 2 HIBS T, TALF -
LD TN S, MBTT 3 0¥ = AP LT D4

L s
ok 1m B 2 Q EORIEA Fig 417008 20 E 51Tl

3 AN,

AT

T3

1y'btl'\(4‘[’! NG f'm(f;f I A 0T BVINTH 2,
L JIHIE: ﬁ(iﬁku/) RIS LT ORI TS h
OTH LD, bl T HEO AW, A F -

= 8 — OIS MR OB T Fov F — A2 01 %N

OIS TRA AT EMT XD,

o

1700+ %

U/'
Al,0, 095906 g -
1650 P
P
,/9/
O 1500 /,9/
s
e 104
[ /
1550/~ /
150;\/ ! 1 I 1 :
200 205 210 215 220 15

£/J

Fig. 4 Calibration curve for energy absorbed by
sample and absorbing disk assembly; Q

denotes the reading of the energy monitor.
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