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Properties of aqueous solutions of sulfamic

acid and of some sulfamates

B. MAZZA, A. ALBERTI OGGIONI
Institute for Electrochemistry, Physical Chemi-

stry and Metallurgy, Polytechnic, Milan (Labo-

ratory of the research group <« Electrolytes and

electrochemical processes» of C.N.R.)

RIASSUNTO - PROPRIETA’ DELLE SOLUZIONI ACQUOSE DI ACIDO SOLFAMMICO E

DI ALCUNI SUOI SALI - Si sono determinate:

densita, viscosita, tensione superficiale e

conducibilita delle soluzioni acquose di acido solfammico e di alcuni suoi sali di interesse

applicativo.

SUMMARY - Density, viscosity, surface tension and conductivity of aqueous solutions of
sulfamic acid and of some sulfamates have been determined.

The lack of data concerning the chemical-
physical and electrochemical properties
of the sulfamate baths (1) suggested a sy-
stematic investigation of some of them,

especially interesting also in view of the
applications and in particular: density,
viscosity, surface tension, electrical con-
ductivity.
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Fig. 1 Density of aqueous solutions of Ho
and some salts as a function of normality.

Fig. 2 Viscosity of aqueous solutions of Ho,
NH.c and Pbo;, as a function of normality
and temperature.
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Fig. 3 Viscosity of aqueous solutions of
Cdo'z, Zno;.
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Fig 4 Viscosity of aqueous solutions of
Feo,, Coo,, Nio.
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Fig. 5 Surface tension of aqueous solutions
of Ho and some salts as a function of nor-
mality. Me = Pb, Cd, Zn, Ni, Co, (NH.)..
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Fig. 6 Conductivity of aqueous solutions of
Ho and NH.,c as a function of normality
and temperature.

Experimental and results

The density measures have been carried
out by aereometry. The other measure-
ments have been carried out by means
of: an Ubbelohde viscometer * (2), a Trau-

* The calibration of the apparatus gave:
v = 0.00999 t (v being the kinematic visco-
sity (cSt) and t (sec) the efflux time.
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TABLE 3
Surface tension (dynes/cm) of aqueous solutions of sulfamic acid and some salts as a function of mormality.
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Fig. 7 Conductivity of aqueous solutions of
waa';, CdO"z, Ino;.
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Fig. 8 Conductivity of aqueous solutions of
Feo,, Coo:, Nio,.

be stalagmometer * (3) and a Jones con-
ductivity bridge **.

At 25°C, the density of the sulfamic so-
lutions increases with a nearly linear law,

* The calibration, at 25°C, of the appara-

tus gave: vy = 1875 —;— , v (dynes/cm)
being the surface tension; p (g/cm?®) che
density and N the number of drops leaving
the stalagmometer, in correspondence to a
given volume change of the inner liquid.
**  Bridge approximation: =+ 2.02%. Cell
constant: 0.572 (cm™!).
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when normality increases (fig. 1 and
tab. 1%); its decrements by temperature
increments (at constant concentration)
being very small. To determining the vi-
scosity at 50°C, the density values at
25°C were utilized, therefore.

Viscosity, surface tension, electric con-
ductibility as functions of concentration
and temperature are given in figures 2
to 8 and tables 2 to 4 **,

* For brevity sake, we indicate as usual
in our laboratory the group NH,SO; with g.
pH of salt solutions is always correspond-
ing to the stoichiometric neutrality.
The properties of the copper sulfamate so-

lutions are reported in the paper: R. Pion-
telli, B. Mazza, P. Pedeferri - Chemical and
electrochemical behaviour of Cu(II) and Cu(I)
sufamate baths and of copper against sulfa-
mic solutions. See this volume p. 81.
**  As comparison, at equality of temperature
(25°C) and normality (1.5N) the electrical
conductivity (' em~!) of aqueous solutions
is: = 0.1 for Hg, = 0.3 for H,S0, = 0.4 for
HCl and = 0.5 for HCIO,. The given compo-
sition is near to the saturation point at
25°C for Hg solutions, while for H,SO,,
HCIO, and HCl solutions conductivity in-
creases, by increasing the concentration, till
a maximum of about 0.8.

Viscosity is somewhat higher for Hg so-
lutions than for HCIO,, HCl and H,SO, so-
lutions.
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Discussion

T. L. Rama CHAR - Taking the conductivity
data with those of the information already
available on cathode polarization, one can
get some idea of the throwing power of
the plating solutions. The throwing power
is however rather poor for all the metals,
although the deposition of metals like
nickel, cobalt and iron is accompanied by
considerable polarization.

Further studies are desirable to improve
the throwing power.
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