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Calorimétrie de mélange a basse température
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Calorimétre Wormald / Montage

C.J. Wormald J. Chem.T hermodynamics 1977,9, 901-910
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Calorimétre Wormald / Cellule de mélange

C.J. Wormald J. Chem.T hermodynamics 1977,9, 901-910
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Compensation de puissance
Mesure : Effets endothermiques

Temperature entering gases : thermocouples 8

Mixing point : 9
Heater : 13
Temperature gas mixture : 18
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Calorimétre Wormald / exemple d’appliacation

C.J. Wormald J. Chem.T hermodynamics 1977,9, 901-910
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FIGURE 3. Comparison of the experimental results on methane 4 benzene at 373.15 K with
equation (4). Curves a, b, and ¢ are the first, second, and third terms of equation ¢6). Curve d is the

sum of the three terms. O, This work.
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Calorimétre Zollweg / Montage
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P. Gopal, J.A. Zollweg, W.B. Streett. Rev . Sci. Instrum. 1989 , 60, 2720-2723
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Calorimetre isotherme a écoulement
Débit : 4 — 10 mmol/s

T: 77K -300K (bain thermostaté)
P:<2MPa
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Calorimétre Zollweg / Cellule

J.C.G. Calado, P. Palj, J. A. Zollweg, W. R. Thompson Canadian Journal of Chemistry 66(4):626-627 - February 1988

P. Gopal, J.A. Zollweg, W.B. Streett. Rev . Sci. Instrum. 1989 , 60, 2720-2723
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Calorimétre Zollweg / Exemple d’application

J.C.G. Calado, P. Palj, J. A. Zollweg, W. R. Thompson Canadian Journal of Chemistry 66(4):626-627 - February 1988

P. Gopal, J.A. Zollweg, W.B. Streett. Rev . Sci. Instrum. 1989 , 60, 2720-2723
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Fic. 1. Heat-of-mixing versus mole fraction for Na/CsHg at 92.3 K, 0.6309 MPa. The solid line gives a continuous representation of H™ vs.

composition.
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Calorimétre Siddiqi / Montage
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FIGURE 1. Block diagram of the isothermal flow calorimeter. HDP, high-pressure pumps; B,
calorimeter vessel; T,, monitor thermistor; T,, control thermistor: W, constant-temperature bath; 1C,
inner cell; H, contrel heater; M, mixing coil ; E, calibration heater; DR, pressure regulator: R, glass
stirrer ; RE, isothermal control electronics; P, Peltier cooler; EC. equilibrating coils.

Calorimetre isotherme a écoulement
T:243 - 263 K (bain thermostaté)
P:<42Pa

Débit : 0.1 — 10 mL/min
Compensation de puissance

Mesure : Effets endothermiques et Exothermiques
Sensibilité : 5—-500 mW




Calorimetre Christensen BYU / Montage

J.J. Christensen, P.R. Brown and R.M.lzatt Thermochimica Acta, 99 (1986), 159-168

Calorimetre isotherme a écoulement
T : bain thermostaté (ou 773 K)
P:<40 MPa

Débit : 0.1 — 1 mL/min
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Fig. 1. A schematic diagram of the main components of the calorimeter: 1, pump; 2, pusher;
3, outer can; 4, insulating container; 5, insulation; 6, outer shield; 7, inner shield; 8, reaction
vessel; 9, isothermal cylinder; 10, waste solution container; 11, nitrogen tank; 12, pressure
gauge: 13, back-pressure regulator; 14, Macintosh Plus computer; 15, computer interface; 16,
Tronac PTC-41 temperature controller; 17, Hart Scientific 3704 isothermal control unit.




Calorimetre Christensen / Cellule
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Mesure : Effets endothermiques - Effets exothermiques
Sensibilité : 3 mW- 2W

Cellules placées dans bain thermostaté




Calorimétre Christensen BYU / Cellules de mélange
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Calorimetre Christensen BYU / Exemple d’Application
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Excess enthalpy of toluene (1) and methanol (2) at —=17.8° C and 14.4MPa

X M. Polednicek, V. Majer, V. Hynek, J. JoseReview Of Scientific Instruments 76, 074102 2005
— JY. Coxam, S. E. Gillespie, J. L. Oscarson, and R. M. lzatt, J. Chem. Thermodyn. 27, 1133 (1995).




Calorimetre type Calvet / Montage
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Cellule de mélange
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Calorimetre de mélange a basse température

microSC Setaram

-40 to 200°C / cellules Cp
ou Cp Hp

Volume : 1mL

2 reference
wells

2 sample wells <~ |

SETARAM BT215
Détection flux métrique différentielle
40 uV/mwW
signal (20 — 5000 pV)
Température basse : >170 K
Refroidissement : azote liquide




Modification du BT215
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Montage calorimétrique
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C. calorimétre

Cr: cryostat

HC: cartouche chauffante
HE: échangeur thermique
MU: mixing units;

Pr: pré chauffeur
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Mise en température des fluides entrants
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Cellule de mélange

Calibration par effet joule
Resistance chauffante : pt100
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Résultats / He [1 1-5 %
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FIG. 9. Heat of mixing of toluene (1) and methanol (2) at —17.8 °C and
14.4 MPa:—Coxam et al. (see Ref. 5); X this work.

Excess enthalpy of toluene (1) and methanol (2)
at-17.8°C

X Milos Polednicek (2000) Thése N° 2000CLF22207
(—) J.Y.Coxam, S. E. Gillespie, J. L. Oscarson, and R. M.
Izatt, J. Chem. Thermodyn. 27, 1133- 1995.
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Capacités calorifiques a basse température
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Calorimetre Setaram BT 215 modifié
Cellule : 10 mL

Balayage : 0.05 K/min
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Capacités calorifiques a basse température
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Signal calorimétrique en balayage de température
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Capacité calorifique
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V : volume de la cellule (obtenu par calibration)
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Capacite calorifique (] 0.5 - 1 %)
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(*) R.Hykrda, J.-Y. Coxam, V. Majer. Int. J. Thermophys., 2004, 25 (6), 1677-1694.
(O) R. Tillner-Roth, H. D. Baehr, J. Phys. Chem. Ref. Data 23: 657 (1994).
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Capacité calorifique

Test de cohérence ocp) _ {0V
avec donnees volumiques

dep/dp,d.-K-1.g-1.mPa-1

r-134a at 10 Mpa

(* ) Pressure derivative experimental isobaric heat capacities
(- ) Second temperature derivative of volume. /'I
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