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Two Types of Adiabatic Hydration Calorimeters and

An Instrument for Measuring Equilibrium Vapor Pressure for Zeolites

Tadato Mizota and Noriaki Nakayama
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Three instruments, such as an adiabatic vapor-hydration calorimeter, an adiabatic water-

hydration calorimeter, and an instrument for measuring equilibrium vapor pressure, have been

made in order to clarify zeolite characters for the development of a zeolite-water heat pump
systems. Structural details for these three instruments were shown with handling procedures for

sample zeolites. It is emphasized that precise description on states of a zeolite, especially on

the water content, is needed to obtain useful data for investigating the zeolite-water system.
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Fig.1 Sample flask (a) with zeolite powder and a nee-
dle valve (b) are connected to evacuate the sam-
ple. The assembly (c) in evacuation is set in
an electric furnace to dehydrate the zeolite-

sample.
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Fig.2 Adiabatic vapor-hydration calorimeter. W.R.:
water reservoir; Ht.: heater; Imp.: Impeller; Th.:
thermistor; S: sample powder, M.M.: manome-
ter, V.P.: vacuum pump; D.M.: digital multi-

meter.

TVOLREUNBIC AL L) IIBEL, FaT—HhIz
400cm3DKEL Sy B, BELEETL, T
Ka—§7ur5 0080, £¥BE ARL Y4307,
H¥, ANBHOKES, PHEESELy L, WEE
FsEY %,
3.3 HE

FERF OB & BEOBHRO 6% Fig. 3 107 T, £
B L NRERNENE % Fig.4 1R, 1| QEEEI ()11
2792}, 6.5HIFYILTNFA—% (DMM) *EH7, 1
BIZEEBROBPEI A>T, XN—R 54 Y PRELZHT
SRV TERE, KERTEALES S 1 M ERM
BEL, 5HD5 15 TOKNBERERE SV TEEL 5,
AHNC & DIRE EFIFig. 3 D28 E (Hydration) (RS
hTwd, HFNC2EE, 3EEOEEBRD AT Thh,
REEE BB THESI R DB, BHEREDF—
i3, BIRID20BBEII IRy Y —F A0 Il EE s N2,
SVTEBRLTT7FAIHEWMINALTELICREL, &
KEZRD B,

3.4 MEBEORTF

mERHE, HoH» L, AREEI HREE, DMT-
610, BEESOmMK, HEImK) & &2, SREOKICE
LTHIE-BEORR LR, +5%SEA RS
REBTBL, TOF— 3285 —Ti, BESEEIE
0.1mK XY R ot ©—7—BHOKER, #E07

Netsu Sokutei 25 (3) 1998

69

25.30 . Na—A' IA:S%*SM.;N] N
L e
4
l:
35,20+ Vi 4
, K
.10} ]
[ ,/M
S~ '.:
R ;
25.00 - — Hydration b
r-—‘_';
A ; e ;
“a, 000 2000 3000 2000 ~%w
t/s

Fig.3 A trace of temperature-time relations for a mea-
surement by means of the adiabatic vapor-hy-
dration calorimeter. The second step indicated
as "Hydration" is that by vapor-hydration, and
other three steps are those from electric inputs
for calibrating heat values.

The data acquisition system for adiabatic
calorimeters. DMM: a digital multimeter for
measuring input heat values and resistance of

Fig.4

the thermistor (Th.); Sc.: the scanner for se-
lecting data for temperature or for input heat
values under the control of the micro-comput-
er. DC 5V: the electric source (DC, 5V) to in-
put calibration heat to the heater (Ht.); 1 Q:
the precision standard resistor of 1Q for mea-
suring the absolute power of the heater. R: re-
sistor arrays for adjusting to appropriate input-

heat-values.
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Fig.5 The adiabatic water-hydration calorimeter of am-
poule-breaking type. Imp.: agitation mechanism;
D: diamond bit; A: ampoule; Ht.: heater; Th.:

thermistor.
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Fig.6 The preparation method of an ampoule with sam-

::C:

ple-powder for the adiabatic water-hydration

calorimeter.
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Fig.7 Apparatus for measuring relations between tem-

perature and equilibrium vapor pressure for ze-

olite.

REEWEIESY Y (MKS Baratron Type 127A) &
AR - BIFEE (Type 113A) (CX D EEBHEL:, &
##REIE 100 Torr £ T0.01 Torr Th b, IDENF— i3
{245 CIZRI-NTh B0 T, BELEEINET UL, 45T
DROKEFET THETRTH 275, 27T, BiEL
HIZER Q5C) TTHRLZERETT, oS,
TIAITHET 27— ICEKEARTLZIDICHEA
LTAT o7, iREE, RO GRS 2BAFICE LA
ATHEL, ¥BOAERIL, RE 77 2a8»0=—
FVSN 7 FCICHKE R L CRREL, B2 RD7-H%,
ZRERAVT, 2oMoBrokELRD, 5L
25.60 cm? 21372, RERHIVAE W20, ¥4 51 105g
EHOWIBE, KEROERBRIBRD L%, RE0R
BERIZLY 79238, ZROEBEHN~BATLEE
BTED,

Fig.8 i(ZMg TEMDEFITHL 72 NagsMgo2s-A BIE F

Netsu Sokutei 25 (3) 1998

71

25

20 [

/3.4
10

P/ Torr

N
)

20 30 40 50 60 70 80
8/ T

of
Na0.5Mg0.25-A zeolite samples, numerals indi-

Fig.8 Vapor pressure-temperature relations
cated are dehydrated water percent (the whole

zeolite-weight bases) .
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Fig.9 Hydration enthalpies obtained from vapor pres-
sure-temperature relations based on the Clau-
sius-Clapeyron method at 3-dehydrated levels

indicated.
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