
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Physics and Chemistry of Liquids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713646857

Hg2TI is an Intermetallic Compound
M. Bosco Maseraa

a Dipartimento di Fisica del Politecnico di Torino, Italia

To cite this Article Masera, M. Bosco(1986) 'Hg2TI is an Intermetallic Compound', Physics and Chemistry of Liquids, 16: 1,
65 — 76
To link to this Article: DOI: 10.1080/00319108608078501
URL: http://dx.doi.org/10.1080/00319108608078501

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713646857
http://dx.doi.org/10.1080/00319108608078501
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phys. Chem. Liq., 1986, Vol. 16, pp. 65-76 

0 1986 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

0031-9104/86/1601-0065$18.50/0 

Hg,TI is an Intermetallic Compound 
M. BOSCO MASERA 
Dipartimento di Fisica dei Poiitecnico di Torino, itaiia. 

(Received December 18, 1985) 

By means of a toroidal oscillating viscometer, the shear viscosity of some mercury-thallium 
alloys has been measured in the composition range 33-33.5 atomic percent thallium and over the 
temperature range from 13.5-16.5"C. Some discussion of the experimental results is given in 
terms of liquid coordination number. 

1 INTRODUCTION 

In previous  paper^'^^^^ the viscosity of Hg-TI amalgams has been investi- 
gated using a special kind of toroidal oscillating viscometer. In previous 
paper,3 we found a maximum at 28.6 atomic percent T1 at  the temperature of 
14.5"C. It remained to prove if it was an absolute maximum. For this reason, 
we have performed some accurate measurements on the viscosity of 
Mercury-Thallium alloys, both as a function of composition and temper- 
ature, as suggested by Ref. 4 

2 EXPERIMENTAL APPARATUS 

The toroidal oscillating viscomer used in the present investigation is the same 
as employed in Refs 1, 2, 3. 

3 EXPERIMENTAL RESULTS 

The viscometer dampings have been measured for each alloy composition 
(33; 33.1; 33.3; 33.5 atomic percent T1) at  different temperatures, from 13.5"C 
to 16.5"C, and the fluctuation are every 0.25"C. 
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For each damping the viscosity has been calculated using formula (1) of 
Refs 1, 2, 3, which for convenience is written below: 

In the above formula I = 27845,61 c.g.s. is the total moment of inertia of the 
system obtained by putting onto the crucible some calibrated disks; 7; To are 
the periods with and without liquid, respectively, 6, 6, are the logarithmic 
decrements with and without liquid, respectively; p is the density of liquid, q 
is the viscosity of the liquid; a = 0.348 cm is the inner radius of channel; 
R = 2.69 cm is the radius of the torus; q is the dimensionless parameter given 
by: a(27cp/qT)”’; GI ,  G,, G, are universal functions of q. 

The analysed experimental results are plotted in Figures 1,2,3. In Figure 4 
the solid lines represent the dependence of q on the alloy composition, in the 
neighbourhood of the maximum. 

In Figure 5 the maximum at 33.3% at TI at 13.5 C. 
In Figure 6 the maximum at 28.6% at. T1 at 14.5”C. In Figure 7 the 

maximum at 29.5 % at. T1 at 14°C. In Figure 8 the phase diagram. 

4 DISCUSSION OF THE EXPERIMENTAL RESULTS 

a) Hg-Tl amalgam viscosity behaviour as a function of temperature 
confirms Ref. 5 hypothesis, that is we are in presence of discontinuous 
changes of the coordination numbers of the liquid that is to say of phase 
transitions quite similar to the polimorphous transitions of the solid state. 

b) Viscosity versus amalgam composition shows a maximum at 33.3 
atomic percent T1 at the temperature of 13.5”C. This is due to a pre-freezing 
phenomena which can indicate the influence of the forces that lead to the 
formation of the intermetallic compound Hg’Tl, “Mercury Hermithallide”,4 
in the solid state. 

c) At 33.1 atomic percent T1, at the temperature of 13.5”C is a minimum. 
d) From papers’s3 results that there are a maximum at 29.5% T1 at 14°C 

and a maximum at 28.6%. TI at 14.5”C. 
e) The “very flat m a ~ i m u m ” ~  is, as a matter of fact, a composition of many 

maximums. 

It remains to investigate the Hg-TI amalgam viscosity from 25% at. T1 to 
28.6% at. T1, at the temperature from 13.5”C to 16.5”C, to determine the 
absolute maximum. 
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FIGURE 1 Viscosity of Hg-TI alloys versus temperature. 
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FIGURE 2 Viscosity of Hg-TI alloys versus temperature. 
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FIGURE 3 Viscosity of Hg-TI alloys versus temperature. 
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FIGURE 5 Maximum at 33.3% at. TI at 13.5"C. 
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FIGURE 6 Maximum at 28.6% at. TI at 14.5"C. 
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FIGURE 7 Maximum at 29.5% at. TI at 14°C. 
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ATOMIC % TI 

FIGURE 8 Phase diagram 

SUMMARY 

Using an oscillating viscometer, accurate measurements on the Hg-TI 
amalgam viscosity have been performed, at various temperature, ranging 
from 13.5"C to 16.5"C and for different amalgam compositions. 

It has been found that the Hg-Tl amalgam viscosity behaviour as a 
function of temperature confirms the hypothesis, that is we are in presence of 
discontinuous changes of the coordination numbers of the liquid, that is to 
say of the phase transitions quite similar to the poiimorphous transitions of 
the solid state. At 33.1 atomic percent T1, at the temperature of 13.5"C there is 
a minimum. 

Viscosity versus amalgam composition shows a maximum at 33.3 atomic 
percent T1 at the temperature of 13.5"C. This is due to a pre-freezing 
phenomena, which can indicate the influence of the forces that lead to the 
formation of the intermetallic compound Hg,Tl in the solid state. 
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76 M. BOSCO MASERA 

The “very flat maximum” shown by the phase diagram is really a 
composition of many maximums. It remains to investigate the Hg-TI 
amalgam viscosity from 25 % at. T1 to 28.6 % at. TI, at the temperature from 
13.5”C to 16.5”C, to determine the absolute maximum. 

Acknowledgement 

1 express my thanks to Mr. A. Carnino for his help in the course of the present research. 

References 

1. M. Bosco Masera, Viscosity of Hg-TI amalgam, Phys. Chem. Liq., 9, 219-228 (1980). 
2. M. Bosco Masera, Viscosity of the melting point Hg-TI amalgam at 30” at. percent TI, Phys. 

3. M. Bosco Masera, Viscosity of Hg,TI, at 14, 5”C, Phys. Chem. Liq., 14,95-106 (1984). 
4. N. S. Kurnakow and N. A. Pushin, 2. Anorg. Chem. 30, 1902, 101-108. 
5. F. Lihl, E. Nacktigall, A. Schwaiger, 2. Metalkunde, 59, 213 (1968). 

Chem. Liq., 10, 121-126 (1980). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
4
2
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


