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THE CRYSTAL STRUCTURE OF MANGANESE
MALONATE DIHYDRATE CoH.0;.Mn, 2H,0

THE title compound was investigated to wuaravel
the scheme of hydrogen bonds as well as to study
the oxygen ligands around the manganese.

Synthesis.—The crystals of manganese malonate
dibydrate were prepared by taking malonic acud
and manganese carbonate In the ratioc of 2:1;
water being wused as solvent. The conccntrated
solution was left for slow evaporation till needle-
<haped crystals began to appear. The mother liquor
was removed by decantation and the crystals were
washed with alcohol and acetone.

Crystal data~—Orthorhombic with a = 9-55,
b == 740, ¢ = 8-37A. D, = 2:17, Dy, =
2-14 gm/ce, Z=—=4. Space group absences could
lead to Pca2, or Pcam. As there are only four
formula units in the unit ¢ell with the malonate
residue unlikely to possess a mirror symmetry,
space group Pca2, was assumed which has been
confirmed by structure determination. Refiexions

(460) were collected photographically using

Weissenberg photography and intensities estimated
visually. Usual corrections were applied and the
to absolute scale by

data brought statistical

methods.

FiG. 1. Crystal strucwre looking down [001).
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Crystal structure and comments—The heavy atom
was located from three-dimensional Patterson
synthesis. The projection down the [001], beingz
centrosymmetric, was solved by phasing the reflexions
from heavy atom contribution. [001]) Fourier was
Iefined by series of successive syntheses. The
z-coordinates were roughly located from packing
considerations and adjusted by trnal and error
methods. At the present stage of analysis (with
only overall isotropic temperature factor) R (hkO)
= 0-16, R(Okl) —0-17, R (hk]) = 0-18.

A view of the structure down [001] is shown In
Fig. 1. In the crystal, manganese is six-fold co-
ordinated with Mn-O distances ranging from
2:08 A to 2-22 A. The water molecules and the
surrounding oxygen atoms form a distorted
octahedron. There are several shoit contacts
between the oxygen atoms ranging from 2-82 A to
3-20 A, some of which may be short contacis
between oxygen atoms of the polyhedra and some
hydrogen bonds. As considerable interest lies in
deciding the scheme of hydrogen bonds in the
crystal, further least-squares refinement of the data
is 1n progress,

M. P. GUPTA.
P. CHAND.

Department of Physics,
Ranchi University,
Ranchi 834 008, May 14, 1977.

SALICYLIC ACID AND RELATED COMPOUNDS
AS INDICATORS FOR THE DIRECT
N-HYDROXY ETHYL, ETHYLENE DIAMINE
TRIACETIC ACID (HEDTA) TITRATION OF
FERRIC IONS

No indicatcrs have been reported for the direct titra-
tion of N-hyvaroxy ethyl ethylene diamine triacetic
acid (HEDTA) with ferric ions. :The present erticle
reports the use of salicylic acid, sulphosalicylic acid
and salicylamijde as indicators for the direct HEDTA
titration of ferric fons. All the three substances give
violet colours with ferric ions. When such ¢ solu-
tion was titrited with HEDTA the characteristic violet
colour gave place to yellow at the end point,

Materials

Aqueous ferric nitrate soluticn (0-1 M) and HEDTA
solution (2-78 g/1) were employed in this work, Indi-
cator solution had 1 g indicator in 100 cc alcohol,
The solution was stable for fouy wecks. Metal solue
tions had b concentration of 0.2 M,
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Suggested Procedure

The ferric nitrate solution (3mi of 0-01 M) is
brought to pH 1'0 by adding dil. nitric acid and this
is mixed with four drops of @19 solution of the indi-
cater and sujtably diluted and titrated ageinst stan-
dard HEDTA sclution fo a4 aeep yellew colour, The
results are compared with EDTA titrations. Gocd
values are obteined in the pH range of 1-3.

Effect of Ferric Ion Concentration
Accurate results (error < -5%) were obtained with

1-0ml of the ferric nitrate solvtion in the ccncen-

tration range from 0-01 M to 0-001 M. Thus MICro
ttration of ferric ions with HEDTA is feasible with

these indicators.

Effect of Foreign Tons

Synthetic sclutions containing 2-8 mg iron (IID)
were titrated at pH 1-0. It was foung that 1006 fold
excess of Nat, K+, NH,*, La®*, Cs*, Be?, UQ*, CI”
Br- NO,~ and SO,*, 4fold excess cf Cz*, Ba* and
sr?+, 2-fola excess of Zn+, Mg+, Al¥*, Mn?*+, Cd*
Cu?-, Ni**, Co?* an equal amount cf Pb%+, Ag*, Cr¥+
=nd HCO,~ could be tolerated (i.e., error < 1%). The
tolerance was increised to five times by masking in
the c:se of Cu?t by thiosulphate, in the case of Mn®t
by hydrogen peroxide and in the case of Zn2t+ by glyce-
rine. Phosphete, fluoride, oxalate, vanadate, molybdate

and tuongstate interferen at all levels,

Applications

Tne zbove procedure was applied to the determi-
nation of ferric ions in the analysis of pharmeaceuticals
containing iron in the form of colloidalircn hydroxide
ferrols gluconate, ferrous frmarate, and ferrous sul-
phate \Taole I). The bauxite ore was antlysea oy

TABLE I
Analysis of drugs containing iron by direct titration
with HEDTA
Fed+ Fe3t found (g)
Name of drvg  expected ———————- ——
(g) Salicylic Salicyla- Sulptosali-
acid mide cylic scid
Polycytol tablet .
(ferroussulphatﬂ) 0-195 0-1%4 0-1%4 0-194
Iberol tablet(do.) 0525 0-524 0-3522 0:522
{berc] liquia (do.) 0-131 0-130 0-130 0-130
Livogen capsule
(ferrous fumarzte) 0-150  0-145  0-149  0-147
Microfer tablet
{ferrous gluco-
nate) 0-195 0-194 0-194 0:194

Tonoferon drops

ferric hydroxide) 0:050 0-047 0-046 0046
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the suggested procedure. The expected iron conteny
was 2-86% TFe,0, while that fcind by the abcve
prccedure wes 2-80% Fe,O;.

We thank the authorities ¢f Gujarat University for
the award of a research schclarship te ¢ne of us (JVPp),

B. M. Desar,
Miss J. V. ParGH],

Chemistry Department,
M.GQ, Science Institute,
Ahmedabad 9, January 13, 1577.
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THERMAL DECOMPOSITION OF ZINC AND
CADMIUM HEXAOXOIODATES

Introduction

SEVERAL reporfs have been published on the thermal
aecompositiont of the lanthanide and other grour III
hexaoxoiodates™s, However, there appears to be no
data available in the literature concerning the thermal
decomposition of zinc and cadmium hexacxoicdate
\VII). The purpcse of this work is to study the thermal]
decompositicn of the abcve-mentioned pericd:ztes by
means of thermcgravimetric and differential thermel
snelysis.

Experimental

Zinc 2nd caamjum hex:oxoiodates (VII) (M,HIO,.
1-25 H,0, where M= Zn, Cd) were prepared by
mixing in stoichicmetric proportion, equimoler dilute
soluticns of the reagent grage periodic acid and the
respective metal acetates, followed by filtration and
drying in & vacuum qesiccator over P,O,, The dried
and powdered ccmporonds were chemically analysed
for meta), icdine and w,ter contents. Metz] icns were
analyced complexometrically. lIogine was analysed
gravimetrically 23 Agl and water was determined by
Karl Fischer methoa. The analvtical results are
given in Table .

Differential thermal anzlysis «<f beth periogates
wes Cirried out using ‘ Stanton Thermoandlyser’ with
a programmed he:ting rate of 10°C/min,, in 2n zir
atmosphere with sample weights of 175 to 200 mg,
The sample hclder was a cylindrical platinum crugiole
and e-alumina servea as a reference material. Thermc-
pravimetric analysis of the compounds were carried
out In 2iT in o “ Stanton Mess Flow Tnermobalance’
with 2 programmed heating rete of 2°C/min, with
samyle weights ~ 500 mg,

Resulrts and Discussions

Figure 1 shows the ther.ncgravimetric and DTA
curves ¢f zinc and cadmium hexaoxoiodate hydrates
(M,HIO,.1'2Z5 H,0). It is evident from the TG curves
thet the first weignt loss begins at 66° C and terainates
at 210° C for zinc «na at 275° ¢ for cadmium hexe-
oxojodate hydrate respectively, This weight lcss



