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High-precision Micro-combustion Calorimetry
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History of combustion calorimetry is briefly reviewed. It is emphasized that the cooperative

research between quantum chemistry and combustion calorimetry is forceful in today's chemistry.

The latest high-precision micro-combustion calorimetry is introduced. Several applications of

combustion calorimetry in the current science are shown.
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Fig.2 Standard enthalpies of formation of n-alkanes
in the gas phase as a function of the number of
carbon atoms.
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Fig.3 Molecular structure of naphthacene.

DEEERT VI V-2 BEROBMEE LTHRT 5,
Fig2 D& 2% Y), AF L Y EIZDWTONBMEIFED &
N, LEEEOERENILHTHOETOESIIAEEIZR
boTHY, BREETELINS L) ZHEMREEGET
VIZETEBETANVF DRI TERVI EBG0 o
Twahh, EROERL Y 7L E -5 SERICIIRED
By Ioeoiir (BFE, #lxidAFL o) #RE
FTLRERBCLFEICERODHLZLTHDL, Ok
ZLTEeDoN0W, AEEEDOTIV—TINF X =%
—TH 55

3. BHL¥ E MBEITE

20 HEHTHORF R RO 20T E Vo THETS
FOFEETH B, 1927 £ Heitler & London #KFESTE
FTIEFEFE L, Pauling?® “The Nature of the Chemical
Bond” #FL-OW1939ETH %, {LFEEIIOVTD
EFNENBEIET 72013, b 1)) SHmRRBES
ENGEND Lo tETH L, DK, SHITETF
BRI YV —DORIEEA ST RO REBL T
&7z, BESTEROBNFRENICIET ), BHUERE
Lo CHBED 7O 7S ATHFFOERZ Y FNVE—H
HESND LI hoTEL, BE, T{HELSFIIR
> TEAIE, ERMECIEET2BE LEREL b ostEN
W k> TE&LLEbNR S REMICE, LEEE%
BoTWEDRETLHMOBNBOMEERTH LN S,
FFOIRNVF—IEETRRITTHE, L, EF
P2EULEDTTF, DFNIFEALOFTFTE, Fhidd
CEFTHRMEBICL 20T, ERMEIC L 2REVFVET
Hr, 72, EBOEBROREILIL0™,L, FTEH
BEETF5103, #RR)OTERPYRICLE S,

BT EOEEROB T HIC Lo ¢, BREREEL
B LFErE RN 2R TR o085,
EEE, TRTCOMEDER TV ¥ VE— KR THRO S
LT TREVIEEELITH L, BEERLZEOHTH
WENRERS LVIMEVH SR, FALILDVWTNELL
ERWIIERI VI VE - RO LDOEATETHS L,
BOTEENEZYWETH> THEEICHETE L2V OR
ARy N2 ERIICHEEL (RO ZEMNTER
v, EERHSHEECTT TILELMEE YL SRR AR

=

)r Select key compounds in PAH

Does A exsist in No

No | List the compounds whose Ad{ should
> be determined experimentally

m”ﬁ$$f&q*—*EE§E@§£a

Fig.4 Strategy to develop the database of the standard
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enthalpies of formation of polycyclic aromatic
hydrocarbons by cooperative works between
theory and calorimetry.
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Fig.5 A cross-sectional view of the micro-combustion
bomb: A, gold-plated copper flange; B, stainless-
steel cap; C, copper cap; D, stainless-steel cap;
E, platinum liner; F, Platinum electrode; G,
terminal; H, o-ring; I, micro-valve; J, platinum
shield. From Y. Nagano, J. Chem. Thermodyn.
in press (ref.20).
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Wheatstone Bridge Diffusion Pump Ignition Circuit
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Fig.6 A cross-sectional view of the calorimeter: A,

copper tube; B, calorimeter vessel; C, Teflon
radiation shield; D, radiation shield; E, bomb
holder; F, nickel terminal; G, ignition lead wires
(polyurethane-coated copper wire of 0.1 mm
diameter); H, hermetic seal; I, thermal anchor;
1, lead wires to thermistor (polyurethane-coated
copper wire of 0.1 mm diameter); K, stainless-
steel support tube (0.88 mm diameter, 0.15
thickness); L, thermistor housing; M, o-ring.
Hatched parts are made of gold-plated copper.
From Y. Nagano, J. Chem. Thermodyn. in press
(ref.20).
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Fig.7 The micro-combustion bomb is inserted into
the calorimeter vessel.
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Fig.8 A typical temperature variation in the calorimetry.

Anthracene of 3.25 mg was burned. From Y.
Nagano, J. Chem. Thermodyn. in press (ref.20).
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