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A New Version of Multi-Channel Twin Conduction Type of Calorimeter
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A new version of multi-channel twin conduction type of calorimeter has been designed

and tested. This calorimeter is of such the structure that a reference cell holder is inverted to

a measuring cell holder. A precisely thermostated air bath can hold up to the 12 calorimeter

vessels in the heat sink which can be operated independently of each other. Various kinds of

troubles accompanied with simultaneous multi-channel measurements were resolved by use of
this calorimeter. Temperature drift in the air bath is within +5X10 3 K per 24 h. The long-

term baseline stability of the calorimeter is within 8 uW. Test experiments with enthalpy of

hydration of cement indicate absence of significant errors. A new information was also obtained

from the experimental result of enthalpy of hydration of the cement.

1. ¥

Jill]

BYOR TR EREEH Tian Calvet 124 DICER X
, ZFOEKEMRE, et b > LREHITLVG
FCHRASNTELEIL, bAETE, KEEEZEL50—
ADIZENBENEOREEE LT -T2~ L% Ff)
AT HREEN, FRhEBWRTFREGESRE T
REMICERL, MROBRHEEOUNED AR ST, B
E, MECEXA LN a2 ) — OB R EOTHEDGE
THFBENRBIZW 0T B,

UL, BEFOHBOSBLIEY, HiIog@EMHO
KHBO HEER L E~DIGRIFARE SMIBENED
ERPETIIHRL TR, 57, oL REAeICD,
REROMFEUZEM BT L ASORELHEEIER S,
LA b REEBO#IE LRI RTH 5,

RROBEF v ORBE TEER, RS TERICKE
ENTWE 70, %HHEDHENFRIOREITHRE S &

W, BRETEHELSEMZEISEL Ty,

FIC, BEHEZEZRICERTE, LI ERECERE
N % AFRHNES TR BB ORELHWIZ, R0
HEHAESHEE L 2R L 28R BE0 S SFERNER
N EREFORRBET o7 22T, FACHEREL
AR RFRER SR OBE S, FOMRB LY, #
NOHELX Y FOKHMBRAEICER L 2GR OVTHRE
L, 85 KMBMELEICLLE A POFEEHE Y X
F LOTEEIC DV TIREL 72,

2. EBORELERSE
2.1 HEOHEME
2.1.1 EBROEXIBE
SEBRER T o=+ v 7 OEKREER % Fig.1 12
R CDe— ¥y Ol HEN, RS ELLE
IZECE SN B 72000 5 DROFNIL Fig.1 DEFITR
THEOELD, R=ZXF42F)7 MIBEIRL, ME

© 2000 The Japan Society of Calorimetry and Thermal Analysis.

Netsu Sokutei 27 (5) 2000



HLVBEDOS SRR FRZER S OB

S 12
T —t b

iy
TIIIIT N C

Fig.1 A basic structure diagram of twin type of

calorimeter with the inverted reference structure.
a. Sample cell holder (S; Sample, R; Reference),
b. Thermomodule (Temperature sensing device),
¢. Heat sink.
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Fig.2 Schematic illustration of a multi-Channel twin
type of calorimeter. a. Sample cell holder (S;

Sample, R; Reference), b. Thermomodule
(Temperature sensing device), ¢. Heat sink.
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R [_ Photo.l Photograph of an improved multi-channel twin

type of calorimeter with the inverted reference

Fig.3(1) A side view of improved twin type of structure (improvement).

calorimeter with the inverted reference structure.
a. Sample cell holder (S; Sample, R; Reference), Thermomodule
b. Thermomodule (Temperature sensing device),
¢. Heat sink, d. Thermomodule holder.
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Fig.4 Sensitivity adjustment of thermomodule. (P.N;

Element).
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calorimeter with inverted reference structure.
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Table 1 Chemical composition of portland cement (%).

ig. loss insol. S10, AlLO;  Fe;03 CaO

MgO

SO] RzO TiOz PzO5 MnO Cl

0.6 0.1 21.6 53 2.3 64.5

2.1

1.8 0.61 0.31 0.23 0.09 0.008

(Density 3.15 gcm 3 Specific surface area 3160 cm? gh

Fig.5 Stability of baseline at long-term (12 point).
Amp. Range F.S. 25 uV; Recorder Speed 25 mmh !; Temp. 298 K.
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Fig.6 Energy calibration curve.
Resistance 100 Q; Supp. Voltage 1.853 V; Input
Wattage 34.34 mW; Time (Heat) 5400 s; Input
Joule 185.4J; Amp. Range F.S. 5 mV; Recorder
Speed 25 mm h-1.
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Fig.7 Heat liberation curves for the cement hydration.
Sample C5S 3 g; H,0 1.5 g; Temp. 293 K; Amp. Range F.S. 2.5 mV; Recorder Speed 12.5mmh !,

Table 2 Heat liberation and the rate of heat liberation of portland cement.

Vessel No I 2 3 4 5 6 7 8 9 10 11 12
Q/lg! 141.2 138.0 1442 146.1 137.1 142.1 1416 1437 1379 143.4 1433 1409
ti1/h 10.7 10.6 10.9 10.9 10.9 10.7 10.8 10.8 10.3 10.7 10.9 10.5

Ki/lg 'h ! 9.2 9.2 9.4 94 9.1 9.2 9.3 9.4 9.3 9.3 9.3 9.2
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The heat liberation of alite at early stage / J g-!

Fig.8 Relation between the heat liberation of alite at

early stage and the ratio of alite hydration.
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