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High Temperature Calorimetry for Liquid Substances

Kimio ITaGAKI

The Research Institute of Mineral Dressing and Metallurgy,

Tohoku University
Sendai 980

The reliable data on the thermal behaviors for the liquid substances such as metal, alloy, oxide or

sulfide are required in the field of metallurgy and metal-industries to develop the processes that can be

operated under the reasonable consumption of energy.

Some methods and procedures available for determining the thermodynamic and thermochemical

properties of the liquid substances at high temperature were discussed in the present study. The conditions

for conducting adiabatic calorimeters precisely were investigated and a new type of calorimeter with

double adiabatic walls was constructed. A new method of thermal analysis was proposed to measure the

thermodynamic quantities.

The free energy of mixing, activity, heat of mixing and specific heat in some liquid alloys and some

nonmetallic binary melts were determined. The anomalous behaviors observed in the liquid copper binary

alloys were discussed.
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Fig. 1 A double adiabatic walls calorimeter
(1) alumina shield (2) stainless shield
(3) outer furnace (4) outer heat shield (nickel)
(5) inner furnace (6) inner heat shield (nickel)
(7) differential thermocouple (for regulator)
(8) specimen (9) specimen case
(10) thermocouple (11) silica spacer
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Fig. 2 Heat contents, Jr of the Cu, S-Ni, S, binary
mixtures.
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D¥EETIHREETHEAA, BBoEANIC~NTKE
(B L 2EBEHRLTWS, Fig. 4 DR TERIY
DiF, RMEHE 4B TEE DEER(Cu-Zn, Ga-,

Ge) B & 8 5 A# & »A48%(Cu-Cd,-In,-Sn,-Sh)
TENMHBITHLTELVEL2ET 228 THS,
THLDEERTIE EENcudKRE L LIZRICKE L
E22L. BELHE, BABRRE, B2o0E—7

PRIV TV, —F. ﬁsﬂﬂmmit@A%ﬁ@w
Tl1,-Pb, Bl) I3 ENHRLICKTT 2B iz E L,

A BUI Ncu=0.5T ibiEEH%fR@ﬁﬁt%%%’Hmw’Cw b,
ThI=gs, HEE, A FIYL AV a AKX,
7 £ o Ziffinormal metal FlEN &RV BEASHLE
AR CEMLEHRER L DPTRAETH Y,
MEE LML S ES BMotR L nAERDE
BENEHIHD TRHEL LN EE R 5,

Fig. 5 CHHIZLFE 4 FH# o Co b 5 Ge I0FH] 5 Btk
THEMOKER %2 —FEL TR L2, Colc#hE Y Cu-Zn
AENHEHOBRMERIRICE 5 £ TORBEERITEA > T
W3 A, Zn-GaFk, Ga-GeRTRREMERMEZEL T
w3, TNk E) TRETRLEMEREL
BBl ek b, Cu-ZnFkid, B, e, ¥
NEMETE LA E R L. Bisa L éﬁb%ztf
Wb, fEk, R, Bk roIBESE IEPER L. B%
ERHNIHIF L S Dnormal metal L HFHE N T 3

500

Temperoture (°C)

=] NP cu Zn Ga Ge

Fig. 5 Phase diagrams of the couples of adjacent ele-
ments in Period IV.

B BOE TR, BREAENAUHEEBL TV DL
A LizArInbndenphs GENICHBETE
54 aEZLMRENTBYY Fig. 5 IcRLNBH
BHOEHL ZNELFHEEZRETELNEELS, &2
BT, H2TAERNIKEY 22 &, HEHE6H
MR Lr0EERETRLEMLHERTZEL T
2, RAEBIVRELEHERTELBNAL L CILE
SEEE o TTRENEER TR, Fig. 512 L 72Cu-Zn
REFHIC, B, v, ek ¥ OBEFHLEWMI»IEREIN
TWBIENbh b,

ENSINEMBN TR RELEERL, EEET
FMABOMEMRRA»KES > Twd I e, BAHM
WORH (AHBR) O —7 ¥EHCHELEL T 2E
FAEW ORI EL Twad e, R E2EETD
L. INLOMAEEROBABOSRELEHIIE L
Aoz BE L, BHETEET 2EF LAY
@ﬁﬁﬁ¢‘%ﬁt”wé%mk&$§nao:mi

THEEBEHRRABRNL L LT, BRAHBETI XL
3?\ BAezvivbeh rfioslixade, BE, BER
HEBT, WRE, ML Yo L Ron, 1BeW
LR S BIBEWROTENMEE D ERAONE & %
> Twb,

3.2 BHMEAEDLH
ek, BEE S D EEILE CpldKopp~-Neumann® 73[1
BBl 3 2 H H5ACP=Cp altoy—(NaCp,a+Ng Cp,B) =
_ﬁwmkﬁvgmaﬁaénfét#\@mf¢%
et 2 R T 5 BMA &R0 % { »° Kopp-Neumann
OMBLAD S VI TN EHE2ET L L2, A
FEEBICHL2IZENDDH B, BHETEFLAW
*ERT 2IBEEBNEMEEROILBIZE L TL A
RAFERN BT, EBELD (22, 3NBEMAED D HLE




# _EMEBR o B ER A B TEBEWE L 2,
Fig. 6 12Cu-Sn. Ag-Sn. Ag-BiRO#HERERL 72,

—-@—— Cu-Sn(800°C )
—@—— Ag-5n(800°C)
——@——  Ag-Bi (570°C)

2.5 o

Au-Sn Jena et at'

2.0

1.5 —~
5
[=3
E
g
2

= |.0 =
o
=Y
S
<1

0.5 -1

0 -

-0.5 | 1 I 1

0 0.2 0.4 0.6 6.8 I

Sn Xi—r Cu

Bi Ag

Au
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Techniques and application of time-resolved X-ray diffraction
Hiroo HASHIZUME

Engineering Research Institute, Faculty of Engineering,
The University of Tokyo
Yayoi 2-11-16, Bunkyo-ku, Tokyo 113

A data collection system has been described which permits time-resolved studies of X-ray diffraction
diagrams obtained from structures varying on millisecond time scale. The system utilizes a linear delay-line
position sensitive counter linked to an on-line computer. Time-resolved data-collection is performed by
inducing the structure change in the specimen at a regular time interval, by dividing a complete duration
of the structure change into many successive time slices and by accumulating in computer memory X-ray
data from many repeated cycles of measurement. The system has been used to study with a time resolution
of 25 ms equatorial diffraction diagrams from contracting skeletal muscle in isometric and isotonic con-
ditions. The intensity ratio Ijo/I;; has been found to decrease to as low as 0.5 in isometric twitch, but

level off at about 1.0 in isotonic twitch under small load.
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