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PROTON MAGNETIC RELAXATION IN
(NH4)2ZHC]4

C. S. SUNDARAM AND J. RAMAKRISHNA

Department of Physics,
Indian Institute of Science
Bangalore 560 012, India

RECENTLY many incommensurate ferroelectrics with a
general formula (Me),ZnX,; where Me=NH4, Rb
and Xy = Cl, Br have aftracted attertion because of
many interesting physical properties=3, (NH,),ZnCly,
which belongs to this family, undergoes com-
mensurate-incommensurate phase transition around
T, = 266° K* and is reported to be ferroelectric below
194° K. Proton spin-attice relaxation investigations
have been carried out by us in this compound to
study the dyramics of NH4*t reorientation and to
get possible information about the correlation if any
between the phase transition and the motion of the
ammonium ion. Proton spin-lattice relaxation times
(T,y have been measured in a polycrystalline sample
in the temperature range 77-460° K usirg a home-made
solid state pulsed NMR spectrometer working at
10 MHz5.

The temperature dependence of 7, is shown in
Fig. 1. T, varies smoothly around the phase trarsi-
tion temperatures T =266°K and T=194°K. It
goes through a minimum at 93°K with Ty, =
6m.sec. Below this temperature it increases very
little with temperature. There seems to be a possi-
bility of a second minimum occurring below 93°K.
On the other hand, towards the high temperature
side, 7, goes through 2 maximum with 73/ .=
5-42 sec arourtd 272° K. At 311°K there is a sudden
drop in the value of T by a factor of 2. At 319°K
there is a chargs in the slope of the curve.

There are two domirant relaxation mechanisms
in this compound. In the low temperature region
intramolecular dipole-dipole interaction between the
protons of ammonium ion dictate the relaxation. On
the other hand Ty, at the high temperature suggests
that spin-rotation interaction domirates in this region.
The temperature at which Ty, occurs (271°K)
and the temperature at which the reported incommersu-
rate phasc trarsition occurs (266° K) are quite close
suggesting that the spin rotation interaction .of ammo-
nium jors and the incommensurate phase transition
are mterconnccted 1, however char\ges smooth.ly
around the reported ferroelectnc phase ‘fransition
temperature (T, =194° K), which suggests thaf the
ammonium ions may not have a significant contri-
bution in the ferroelectric phase transition. The
sudden drop in the value of T, around 311° K could be
attributed to a phase tramsition or a correlation time
discontinuity,
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Using BPP relaxation mecharism, caused by modu-
lation of intramolecular dipole-dipole interaction by
random thermal reorientation of the ammonium ions,
the activation entergy for the potential barrier hinder-
ing the motjont has been calculated to be 22 K cal/mol .
Further investigationts are in progress and these
will be published elsewhere.
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HABIT MODIFICATION CAUSED BY
2-THIOURACIL DURING THE ELECTRO-
DEPOSITION OF COPPER ON

COPPER (100) FACE

R. LAKSHMANA SARMA AND S. NAGESWAR

Department of Chemistry, Bangalore University
Central College, Bangalore 560 001, India

THE mode of action of addition agents in modifying
the habit of electrodeposits at the molecular level has
been reported'~*. Usually the addition agents are
found to increase the cathodic overpotential during the
deposition process®. In the present report, the effect
of 2-thiouracil during the electrodeposition of copper
from acid sulphate bath on copper (100) single crystal
plane, with respect to both surface topography and
electrokinetic parameters has been studied. The
notable feature is that this compound causes a reduc-
tion in overpotential and brings beneficial changes in
the brightness of the deposit,

The copper single crystal was machinically polished

and then electropolished in 1:1 aqueous orthophos-

phoric acid bath at a constant cell potential of 1-2 V4.
The electrolytic bath whose purity was controlled®
had the composition 0-25M CuSO4.5H,0, 01 M
H,SO4 and the required coricentration of 2-thiouracil.
The deposition was carried out at 2, 5, 10 and 15 mA
cm~? to a thickness of 3-6 u at 25 +1°C. The over-
potential during the deposition process was recorded
using an Blico digital pH meter with reference to 2
freshly prepared copper electrode. The surface
appearance after the deposition was examined using a
phase contrast microscope at a magnification of 625 X.

In the case of pure solution at low current densities
(2 and 5 mA cm™2) a layer type of growth was obtained
as noticed by earlier workers®. It was observed that
the distance between steps in the layer type of deposit
decreased, as the concentration of 2-thiouracil was
increased from 107 to 1077 mol 1-*. When the con-
centration of 2-thiouracil was 10-¢ mol 1%, the layer
type of deposit was completely transformed into ridge
type of deposit. The ridges were perpendicular to the
layers. At a concentration of 10-% mol 1-%, very narrow
ridge growth was observed. When the concentration
of 2-thicuracil was increased to 105 mol 1-%, the
deposit became polycrystalline. Further addition of
. 2-thiouracil made the surface dirty grey and non-

uniform.

At higher current densities (10 and 15 mA cm?),
in case of purs solution, the deposit consisted of pyra-
mids in the background of layers (Fig. 1). At a con-
centration of 10-1° mol 1-? of 2-thiouracil, the number
of pyramids slightly decreased and layers were observed.
When the concentration was increased to 107 mol 11,
truncated pyramids and layers were observed. At a
corcentration of 1078 mol 12, the pyramidal growths
completely disappeared and the distance betwecn the
Jayers became very small, When the concentration:
of 2-thiouracil was increascd to 107 mol 171, only
ridge growth was noticed. At 10~6 mol 171, the ridges
were still narrow (Fig. 2) and at a concentration of
107 mol 1%, a uniform bright deposit was observed,
Further increase in concentration to 106~* mol 1-%,
resulted in a polycrystalline deposit (Fig. 3). If the
concentration of 2-thiouracil in the bath was further
increased, the deposit became dull grey and non-
uniform, '
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Fic. 1. Pyramids in the background of layers
when copper is deposited on copper (100) face from
pure solution at 10mA cm2 (magnification 625 x).

Fic. 2. Narrow ridges when copper is deposited
on copper (100) face from acid sulphate bath co1 tain-
ing 107 mol 17* of 2-thiouraci] at 10 mA ¢m~2 (magni«
fication 625 x),




