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Round Robin Test on Validation of Cyclohexane as a Reference Material

for Calibration of Differential Scanning Calorimeters
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Working Group on Standardization in JSCTA conducted a round robin test (RRT) on
temperature and enthalpy of phase transition of cyclohexane for validation as a reference material
for calibration of DSC in low temperature. Nineteen organizations participated in the RRT.
Extrapolated onset temperatures, peak temperatures and enthalpies of solid-solid phase transition
and fusion were reported. In all results, variation among laboratories is larger than that within
each laboratory. This result indicates that reproducibility of temperatures and enthalpies of
phase transitions of cyclohexane by each laboratory are good, but some of the participants have
biases in the measurement results. Cyclohexane is valid for calibration of DSC because of its
good repeatability of temperatures and enthalpies of phase transitions. It is possible for DSC
results to be more accurate from appropriate calibration by using cyclohexane.
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Table 1 Participants of RRT. Table 3 Reference materials for calibration of
S temperature and enthalpy'"'® used in RRT.
IATATA - FI T av— (B TSR i A TS 2 LE - BRI
Fhm T A YRAINAY b TSy () : (REERIREE) (HEZBIY ¥ L U—) R B
I =3 iR . -
) WAy T 5= B —T fovon 0K S kmol
S TA Ty AR () SR o o3ROm0 2
ART— - RLK (B B e 2223‘; :Z ﬁ e
(B 7UFARY 54 USSR i oK e A
RAALETH (W) TS ATRAPRIRIGEL S ¥ — WA o ' maeme
FETATE () HERE Y b — 7‘k 273.15K 6.01 kJ mol - 2 0
(B DIK Tt @i;g*&/ 186.1 K 6.69 kI mol ! 2 0
H

#) e 5 — KRS TG ) ) |
() AL RRPIITEeHE B THEAvD F7ENTT 2 219.71K 268 k) mol 20
HAAS:  SCEsE n-~NFH 177.81 K 13.03 kJ mol ! 1 1
SO %iil; Fadr 317.25K 48.95 kJ mol ! 1 0
RREA FTHS WL 5 — 9K ETESM o 3SR IS6K mol L0
AR TR -7V - (g 0 1
RZNR M
THRY: HEFH

AR ISENIENT  MEARTET AR
(M) PESEHAGEAHTFEIT  RHIBRIERTZERT AR

Table 2 Thermal analyzers used for RRT.
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Table 4 Number of organizations according to numbers

of the reference materials used for calibration.
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Fig.1 Extrapolated onset temperature of solid-solid
transition.
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Fig.2 Peak temperature of solid-solid transition.

7= 7 OFE (FEY) B X OEERZE (ST
f#%) Thb, 7= FFIEET— 7 % FIBIZHER7ZIER
THhY 77 7B RV, %77 7 hOEBITENF
B LAE (BRY) ThY, JKETRLAEHME
ZoOREERE (ZHEERS) OHATHL, 72720, =
BIP OFHRTN A HEAE ROV T T v 7 (Grubbs)
DRGE AT, 1 5 g FEHIRFE 2 W THM U Z I L,
FHPE L2 BT BB L Twb, Boh o
DOHEERE O BIAEIE DB X Y — 7 iREOEB T & #
DOIEHE(R % Table 51283, BEGNEHIE DY & OB
WEAMRT 572012, WHERT— 5120w Td—uklE
ST (ANOVA) %175 720 FORE, 59 FEAUET
HEEDR SN % Table 51077, &= T
RO N730ED S O ) OB 2 RS 572012, =D
DREEAE DY IZ D W T ENENDIE (1) 10
WD RET RO T2, FNEHD ) 6 ODMHERIZOWT
F= Y PHFEHTRETH o 72 15 RREICOWTDRER

Netsu Sokutei 35 (2) 2008

71

10 T T T T T T T T T T T T T T T T T T
O Measured value @)
sl A Outlier (Statistical) o |
IS4
2 6
‘_'I
al J
2 + 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
12345678 9101112131415161718

Data No.

Fig.3 Extrapolated onset temperature of fusion
(*Rejected because of the result from Grubbs

test (5 % rejection region)).
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Fig.4 Peak temperature of fusion (*Rejected because
of the result from Grubbs test (5 % rejection
region)).

Table 5 Mean values and standard deviations among
laboratories and ANOVA results within each
laboratory of measured values.
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Fig.5 Deviation of extrapolated onset temperature from

literature value.
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Fig.6 Enthalpy of solid-solid transition (*' Rejected

because of the result from Grubbs test (5 %
rejection region), *2 Rejected because of the

evaporation in measurements).
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Fig.7 Enthalpy of fusion (*Rejected because of the

evaporation in measurements).
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Fig.8 Deviation of enthalpy of phase transition from
literature value.
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