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The Significance of Education on Calorimetry and Thermal Analysis and

Teaching Materials for Laboratory at Universities

Nobuyoshi Koga, Yasuhisa Yamamura, Kazuya Saito, Yuko Nishimoto, and Haruhiko Tanaka
(Received December 13, 2004; Accepted January 18, 2005)

The Significance of education on calorimetry and thermal analysis for undergraduate students
was discussed, and the necessity of developments of teaching materials for laboratory classes
was pointed out. As the examples of such teaching materials, (1) Thermal Analysis of Phase
Behavior of KNOs, (2) DSC of PET (poly(ethylene terephtalete)), and (3) Thermal Decomposition
of Basic Copper(ll) Sulfate were introduced in a format of reference material for students at

universities.

O0000000000000000000O00O00O00O00O0O0O 0000000000000 000000oOoOooooooo
Oo0oooooooOoo00000dogooooooooo Oo0o0ooooooooo0000d0oooooooooo
gooooooooooob@ doobobE oooooo goobooboboooboboooobooooboobono
goOd0oO0 @@ Oooooooboooooobooooooo goooobooboooboo0o0ooogooooooooo
goooooooooooddooggooooooooo jddddddddddddodoodyOodooooo
J000@® 0oooooooooooooooooooa jooooooooooooono
00000000000000@ 00000000000 O0000000000000000000000000
Oo0o0o0o0o0oo0oOoO00d000oooooooooooo O0o0ooo0o0ooooo0000d0oooooooooo
ooooooobOo0o0o0000o0ogooooooooo goooobooboboooO0o0o0o0o0oooooooooooo
go0ooooooo@» 000DO00o0OoOoOooOoo0OOo goooooobooooOoooooogooooooooo
goooooobooooododgooooooooo gooooboobooobooooooooooooooooo
0000000000000 00000ooooooooo 00000000000 00000ooooooooooo
oooooo 00000000000 00000000OoOooooooo

O0o0o0o0o0oooooooooooooooooooo Oo0o0ooo0o0ooooo00000oooooooooo
ooooobooboO0o0o0o000o0ooooooooooo gooooooboboooOo0o0o0o0ooooooooooo
gooooboobo0o0o0o0ooogooooooooo goooooobooooOoooooogooooooooo
goooooooooooddooggooooooooo gooooood
0000000000000 00000ooooooooo J0000oooboooooooboobooooooa
0000000000000 0000oOooooooooo Jo00o00bOOoooooobooboobobOoooooooa
Oo0o0oooooOoooO0d000dogooooooooo godoOoooobooobooooobooooooooboooa
JjoooooooO0o0o0o0oooobbOoO0® oboogo gooboob0oooobooboboboooboboobooo
goooobooboo0o0o0oooogooooooooo goooooobboboooooooooooooooooo
gooooooooooodooggooooooooo 0000ooooooooooo0oooooooonne

© 2005 The Japan Society of Calorimetry and Thermal Analysis.
26 Netsu Sokutei 32010 2005



gobooooboooobooooooooo

000000000000000000000000000
000000000000000000000000 332
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
00000000000@O0000000000000
0MO0O0000M@OPETO00ODSCOOMONmMO
00 (30000000 (N0000MO00000000
000000000000000000000000(@0
0000)0000000000000000000000
000000000000000000000000000
0000000000000000000000000000

gooo

1) M. J. Goedhart and W. Kaper, in J.K. Gilbert
et.al.(eds.), Chemical Education: Towards Research-
based Practice, Kluwer, Dordrecht, p.339 (2002).

2) 0000, 00000 52[9], 638 (2004).

3) 0000, 00000, 52[11], 786 (2004).

4) 0000, 0000oDoooooog, o0 (2998).

5 0000, 000000000000, OO (1999).

6) 000, 00000000000 (DoO), oo
(2003).

7) 0000, 000000000, 000000 (2004).

8) 00DODO, OO0 30[4], 153(2003).

9) 00O, 0000, D000, boooUoooo,
10, 11 (2004).

10) 000000, O0OoooOopoOOoooOOooooooo
00O, 000 (1995).

11) OO0O0O, 0000, D000, 0000, boooo
gooooooong 20, 79 (1988).

12) 0000, 0000,0000,00000 52[5], 328
(2004).

13) W. W. Wendtlandt, J. Chem. Educ. 38, 566 (1961).

14) R.S. Botti and P.L. Grace, J. Chem. Educ. 38, 568
(1961).

15) E. G. Malawer and E. R. Allen, J. Chem. Educ.
54, 582(1977).

16) O00O0,0000,0000,0000 29,139 (1981).

17) OO0O0O, 0000, 0000 31, 38 (1983).

18) E. Wiederholt, J. Chem. Educ. 60, 431 (1983).

19) 0000, 0000 32, 246(1984).

20) A. M. Wynne, J. Chem. Educ. 64, 180 (1987).

21) J. O. Hill and R. J. Magee, J. Chem. Educ. 65, 1024
(1988).

22) 0000, D0000,0000 370310 (1989).

23) H. Tanakaand N. Koga, J. Chem. Educ. 67, 612 (1990).

Ooooooooooo

Netsu Sokutei 320 102005

gooo

0000000000000 0000000000000
00000000000000000000000000(1)
000000000000000mM(Q0PETOODODSC
00MO000 (30000000 (0000000000
0oo0ooooooo

0000 Nobuyoshi Koga
Joooooooooood, Graduate
School of Education, Hiroshima Univ.,
e-mail: nkoga@hiroshima-u.ac.jp
JooooopoobobOooooooo
gooooooo

0000  Yasuhisa Yamamura
goboooooooooobooog,
Graduate School of Pure and Applied
Sciences, University of Tsukuba, e-mail:
yasu@chem.tsukuba.ac.jp
goooboooooogoo

ooooo

0000 Kazuya Saito
goboooooooooobooog,
Graduate School of Pure and Applied
Sciences, University of Tsukuba, e-mail:
kazuya@chem.tsukuba.ac.jp
goooooboobooooooooo
ooooo

0000  Yuko Nishimoto
00000000, Faculty of Science,
Kanagawa Univ., e-mail:y24moto@
kanagawa-u.ac.jp
gooooooo0ooooobooobo
gooooooog

gooooooo

0000  Haruhiko Tanaka
Joooooooooood, Graduate
School of Education, Hiroshima Univ.,
e-mail: htnk@hiroshima-u.ac.jp
gooooooo0oooooooooDoD
ogd

gooooooog




o0 0o oooooooooo

ooooooooooooooooooo ()

gobobobobooooooobbo
Thermal Analysis of Phase Behavior of KNO3
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Thermal Decomposition of Basic Copper(ll) Sulfate
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