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Problems in Enthalpy of Mixing Measurement
by Using Flow Calorimeters

Hideo Ogawa™ and Sachio Murakami*

Two types of flow calorimetric units for enthalpy of mixing measurement have been
constructed. One is of the twin isoperibol type, using two silicon PTC sensors for temperature
sensing. The other is of the twin conduction type, similar in fundamental structure to that

of Wadsé er al.

The heat sink in the conduction type unit was arranged so as to be in thermal

contact with a thermostated water bath. resulting improvement of thermal stability. The
final heat exchanger was also placed on the heat sink near the flow cells, to eliminate the
“flow effect” effectively. The performance of these calorimeter units has been tested and
problems are discussed. Excess enthalpy of benzene + cyclohexane system and enthalpy of
dilution of aqueous urea solution were measured at 298.15 K. using these calorimetric units.
The conduction type unit is better than the soperibol type unit in precision and in the ease

of procedure.
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Fig. 1 Schematic diagrams of calorimetric unit (a) and mixing cell (b)
of isoperibol type. ¢, heat exchanger; d, mixing cell; e, reference
cell; f, glass dewer vessel; g, teflon tube; h, teflon plug; i, silicon
PTC sensor; j, sensor holder (brass); k, coiled stainless-steel tube
(40 cm long); 1, manganine wire heater (50 Q).
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Fig. 2 (a), Wheatstone bridge circuit for isoperibol type calorimeter; (b),
schematic diagram of differential amplifier for both calorimetric units.
¢, silicon sensor (KTY 10A, SIEMENS). Resistance in ohm.
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Fig. 3 Block diagram of conduction type calo-
rimetric unit. (a), side view; (b}, bottom view;
¢, submarine chamber (10 cm i.d. and 20 cm
long); d, lid (brass block); e, mixing cell (4x4
x0.4 cm); f, thermomodule (CP-1.4-127-06L,
MELCOR); g, final heat exchanger; h and i,
copper block (h: 3.5kg, i: 3.4 kg): j, brass

supporter (2 cm o.d.); k, reference cell.

FAYIOBZ 240010, 5X 107 ~8X107 T 571
AT AAF —AE 002 LIROKIET, £ — 4% —icfk
BT D, WKL ORI, E— 2 -0fb i
10Q EHEEH L (WS A, BB BIIETD 2L, £
WIS A 70 2 EEE (2503, KERTEEETD T
M LTRvt, TheeLORiie—2—- (2=
VR, RES0Q)E, AL 2EBIE D, MEOERE
iUz outih AR LT, IR EIRE L 720 5
Flids A BEHERTE L OO S B, EOEMIKILAMERI LT,
E— & — O 002% DINT—# L1, COEH7
WSEEET, TEMMERLA B IO TR T & B0 I
OMEERAR A GRIE Y 7 McEINT 2) S~ o
LEOMADH B,

— 166 —

#

2.3.3  ALA LRI

v avigEe Ty VR,
DA, Fig 2GR L7 XD Rzl T~ 7T
Lizik, #2830 2—5 —(DM-4100D, DATEL)
THEAML L, il v o - —Tx =g — Lk, AU7
VIOBIEEL, S A T v 7 (OP-05E, PMD)%
EMLTaET v 7O MR E U, S o]
EACBINTIIEES 15 B/ A X%, 4T Y THED
HIALBR I (OP-05E T2 123 dB)THEAT 5 &3t
I, CSOANA = ZAEOEKRELT, Ty
IR ISR T S, BfELA2T ¥ 773 200~
10° fEoinig & 25 5 LR 51, 4 7k b
DOMEERY 7 PR/ 4 ELIR 0 uVEIFTH- 7,

2.3.4  fiijhlel

SEURE S {ER O BN 2 =y B, 3RS/ VR ()
Pillemo, (3% 20ecm)THAHDT, NRK53dm’
DN A BT L tce L7t CRERB ORI
RETH D, WIERBMO 150WDige — 4 —F, HE
FHHO T TR T DORMICEI D 2 7o HIKEEE T 5
34 AMAROEITHCE SO P, TOHFE 24 DHMINC,
vy avEEesYE, Ty PERNBKLE S -7 %
Bt 70~ CHAIR2 2 3BTl GEA T
VARG BIERIC A L, EEREDS SOT AR
WLt Fhoe —2—id, Mg AL TRAED
b BAS AR 1 L O FIE L7c. 25, 35, 42°C
THIMAFTS O, KEHETTE=2 — Lo, &0
HIETHISIER Ky 7 324X 10T KL FTHO, &
BT ON-OFF &l f R TAHEL A X O BRLEXIZ
R Y oY ARG AN

H—ETET 21—

3. BRRUER

3.1 EEHFHELER

7 o —REGEHD, IBOEME L CERIRBICE » 72
Mg, 7O —2F 4 vinoDER, AV, I
FrERT 7 b o B g A L, AQ/Ar IR D K DTS

RS 5o
{glzeAv (1

T & T e (i & SEHEA OBA BITIRT 3 A i B
TH %, (DROLDBEEHL D THBEE, B
WMES TH A, AL EEIC20T, BN
2T BB O, BENEBEORICH->THAENE
5 R T BN E DS ADT, FEMFEL = v P OFFE

A RE L .
3.1.1  HEHRERIEGS

COWMROLE, T HANEDS D, WiEd

Netsu Sokutei 12(4) 1985



ROz e —RMER 7 0 —RIB I DIEA

2.0
Lo 4 o o
S - o
<00 o o o
2 i > o © (()) > )
Lo+
T o
-2.0 L L ] ! L L L ; 1
0.0 02 04 06 08 1.0 0 4 8 12 16 20
108> w,/Js!

Fig. 4 Deviation of calibration constant, A¢ , at
various heating power, Wy, for isoperibol type.
Water was used as the flowing liquid.
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Fig. 5 Flow rate, fr, dependence of calibration
constant, ¢, for conduction type.
Water was used as the flowing liquid.
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