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Fig.1 Calorimeter assembly Fig.2 The flash boiler
P1) inlet, pressure tap junction, 1) stainless-steel rotating fan,
P2) outlet pressure tap juntion, 2) micro-motor, 3) case shell, 4) heater,
T1) inlet thermometer well, 5) capillary tube, 6) glass window,
T2) outlet thermometer well, 7) thermocouple, 8) water cooler

R1,R2,R3,R4,R5) radiation shelds,
G) vacuum pipe
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Fig.3 Schematic diagram of the {low-

calorimetric assembly
B1) sample vessel, B2) calibrating vessel,
B3) low-pressure container, B4) high-pres-
sure container, B-2,B-3) air-bath thermostat,
B-1,B-4) water-bath thermostat, C) calori-
meter,DP) differential pressure transducer,
FB) flash boiler, L) water cooler, P1) mer-
cury pressure gauge, P2) pressure-meter,
P-1)low-pressure controller, P-2) highpre-
ssure controller, PD) pump, T1,T2) ther-
mometer well, V1,V2,V3,V4) on-off valves,
VP1) vacuum pump, VP2) vacuum system
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Fig.4 The heat capacities of benzene
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Table 1 The heat capacities of benzene

T/K

P/kPa —
378.45 414,78 443,70 473,98  503.57  527.06  585.46 597,86
4952 120,58 136,01 142,41 147,29  160.76 160,99
309.3 120,67  127.40 141,33 146,41 160,44

101,3 108,50 117,98 125.40 133.05 140,41 146,17 160,19

51,1 107,70 117,72 124,63 132,25 140,24 145,49 157,45  159.80
CP/J.mol-1.K-1 106,89 116,99 124,16 132,02 139,93 14551 157,30  159.65
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Table2z The heat capacities of benzene and precision of the calorimeter

T/K Cp,/Jemol-1.K-! Cp,/Jemol 1. K- ERR(%)
378.45 198,50 109.24 .68
414,78 117.98 117.52 -.39
443.70 125,40 124,40 -.79
473,98 133,05 131,85 ~.90
503.57 140.41 139,46 - .68
527,06 146.17 145,67 - .34
585.46 160.19 159,84 -.22

®3 101.3kPa T¥-RoRHNGH#HS

Table 3 The heat capacities of benzene-cyclohexane

Cp of 0.55/0.45 (mol) vapor Cp of vapors under 42i.30K 17 .2kPa

T/K Exp. Cal. ERR(%) Cyp z(Ren.) Exp. Cal. FERK{) Cp

375,03 122,19 123.04 .70 121,68 .000 180 %7 1901 26 .43 160.56
410,056 133,97 185,00 6 153,91 L2338 150,88 152,12 .82 150,94
421,40 137.67 138,78 A7 137.67 .488 141,88 143 .41 1,08 141,53
474,95 164,92 146,87 1.25 153,96 .549 137.67 138,86 .86 137,67
628,65 167.87 169,36 .89 167,37 .739 131.17 133.01 1.40 130,74
670,77 170.96 182,33 1,32 180,46 .829 125,92 126,84 .73 126,18
‘ 1,000  118.76 119,35 .50 118.73
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A SET OF VAPOR-FLOW CALORIMETER AND
THE HEAT CAPACITIES OF BENZENZ
AND BENZENE-CYCLONEXANE

Ding Viming* Yu Qingsen ILip Ruisen Zong Hanxing
(Zhejiung University, Hangzhou 310027)

ABSTRACT

A set of vapor—flow calorimeter has been constructed on the basis of Power’s
adiabatic calorimeter and Clarke’s flash boiler, It can determine the heat capacities
of mono-or multi-component vapors from vaporizing temperature to 600K and 10—600
kPa pressures, For the calibration of the instrument, the heat capacities of benzene
have been measured under 51,1,101.3,309.3 and 495,2kPa and 370—600K tempera—
tures, For multicomponent vapor, benzene-cyclohexane has been determined, The re-
sults showed that the calorimeter has both the precision and accuracy better than 1 ,0%

for either pure or mixtural vapors,

Keywords, Heat capacity of vapors, Flow calorimeter, Flash boiler, Benzene, Ben-

zene~cyclohexane
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