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CoOMPOUNDS in the series Na,HPO,.nH,0 (n = 0, 2,
7, 12) are of considerable interest and have been the
subject of extensive experimental investigations® ™,
X-ray structural studies of Na,HPO,.2H,0 have
indicated the presence of two distinct types of water
molecules and the nature of hydrogen and coordi-
nation bonds in the crystal?. Chapman and Thirlwelt*
from their 1r analysis showed two distinct HPOS ™
ions in Na,HPQ,.2H,0 contrary to the x-ray results.
A vibrationa] study has been attempted to resolve the
ambigutties in the structure and to understand the
dynamics of the crystal.

The IR spectrum of the sample prepared as KBr
pellet has been recorded on a Perkin-Elmer 283
spectrophotometer. A Spex Ramalog 1401 equipped
with a Spectra Physics model 165 Ar* laser (5145 A
line with 100-200 MW} has been used to record the
spectrum.,

Na,HPO,.2H,;0 crystalhizes 1n an orthorhombic
system with space group Pbca (D17} and has eight
molecules in the unit cell?. Sodium atoms and HPOS ™
ions are in general positions. The two water molecules
occupy crystallographically non-equivalent C,; sites.
HPOZ: groups are inked into an infinite ¢chain by the

hydrogen bonds made by water II. Adjacent chains
are bonded by weaker hydrogen bonds by water 1.
The factor group analysis predicts 333 (excluding 3
acoustic modes) vibrational modes at k = 0.

r333 —_— 42Ag+4231g+4282g+42339

+42 A 4+ 41 B, +41 B,, +41 B,,

The g modes are Raman active and ¥ modes except 4,
are tnfrared active. The highest possible symmetry of
HPOZ ™ ion (considered as HOPO?") is C,,, cor-
responding to {ree rotation of the hydroxy! group
about its P-O bond®. Of the 12 internal modes of
HPO;™ ion, 9(3A, + 3E) are associated with PO,
group and 3 with OH group. These modes are both IR
and Raman active.

In the crystal, the HPOZ ™ 1ons occupy sites of lower
symmetry than its free ion symmetry (C,,). This leads
to anisotropic crystal field which removes the de-
generacies of the normal modes. The non-degenerate
PO, symmetrical stretching mode, correlated to A,
species of the PO2™ ion with T; symmetry splits into
two components both in IR and Raman (table 1). The
splitting of this nondegenerate mode is due to the
resonance interaction between vibrating ions of the
unit cell. Two types of HPOZ~ ions producing these
two lines are not possible, since no doubling of lines
corresponding to other stretching modes is observed.
The P-O(H) stretching mode (A,) and PO, asym-
metric stretching mode (E) are derived from the triple
degenerate P-O asymmetric stretching mode (F,) of
PO, group with 7, symmetry. The bands observed due
to these modes are strong both in 1r and Raman.

In order to assign the deformation vibration of
HPO2"~ ion, it has been assumed that the bending
modes of HPO{ ™ ion consist of 8 PO;(E), 8, PO;(A|)
and é P(OH)(E) vibrations. Bands due to these modes
have appeared in the 390-600cm™! region, The re-
lationship between v, and r(O-H) suggests an OH
stretching frequency in the 2700--3000 ¢ ™! region®.
The band at 2910 (1R and Raman) has been assigned to
(P) O-H stretching mode, The bands at 2440 and
2330 em ™! (1) are takhen as combinations.

The two doublets in the OH stretching region of
water indicates two crystallographically distingt ty pes
of water molecules in the ¢rystal. The bands cor-
responding to each water molecule have been assigned
on the basis of thew hydrogen bond strength, The
bands in the 450 700 ¢m ™! regron have been tenta-
tively assipned to hberattonal modes of water’. The
OPr0 bending modes have abo been observed 1n this
repion.
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Raman IR
cm !} cm”! Assignment
3450 m 3440 s ) Water 1
3375 m 3380 w as  Water H
3123 m 3120 m Water 1
3079 m 080w Vs Water II RESULTS OF A MAGNETIC STUDY ON A
2910 w 2910 w  (P)O--H stretch CHROMITE REEF AT TEKURU IN THE
ggg m Combipations EASTERN GHATS BELT
w
1710m HOH bending
(258 vw  1260m Inplane POH bending (fOH} A. LAKSHMIPATHI RAJU
1143 s 1120 s PO o Department of Geophysics, Andhra University,
1067 s [055 s 3 ASy-streic Visakhapatnam 530003, Indua.
gzg ih 323 sh PO; sym. stretch _ _
2es SS 860: P_O(H) stretch IN geophysical literature there are a large number of
stretc 1 -5 .
200 vw 810 m  Out of plane POH bending (y OH) reports on the e)'cploratlon for chroml.tes.. They
200 vw 690 w Rr water include successes, failures and controversies in de-
571's 580 vw . lineating chromite ore bodies by employing the mag-
PO, asy. bend . .
544 m ggg W - > &Y. Dending netic method. In this note results of field and labora-
w t water S S -
516 s 510s PO, sym. bending tory magnetic 1nvesilga}10ns o:'er‘ra chromite occur-
452 m Rw water rence at Tekuru (17°23° N, 81°35 E) are examined.
412 m 385 w OPO (H) bendin The chromite ore at Tekuru is associated with ultra-
ggg s chemne mafic rocks hke chromitites and pyroxenites, The
w country rocks are the khondalite gneisses. The
288 w Na* ... O stretch? ry ar © © BIIEISSES h
399 w ‘chromute reef, exposed on the crest of Enukonda hill,
19§ w strikes at N 45° E witha dip of 75° SE. On either side of
156 w Lattice modes the crest the reef is covered by thick soil and its width
}gi w , varies around two metres®.
96 : OH ... O stretch? Vertical magnetic field observations were made,
along lines perpendicular to the strike of the chromite

79 w

Rw, Rt, Rr: wagging, twisting and rocking libration.
s—otrong, m—medum, w—weak

As the tdentification of the external modes is difficult
without single crystal data, the bands below 350 cm ™!
have been assigned to the lattice modes. The proposed
assignments are given in table 1.
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reef at intervals of 3 m in general and near the reef at
intervals of 1.5 m. Four such parallel traverses, at an
interval of 30 m, were made with a torsion magneto-
meter (Askanmia Werke make) which has a scale value
of 250 ys and a reading accuracy of about 2 ys. The
observations were referred to a Base Station for
purposes of data reduction and the anomalies are
shown plotted n figure 1. The 1800 y anomaly on
profile (1) and — 2100 y anomaly on profile (2) were
observed on the outcropping khondalite gneisses. A
minimum (— 250 ys) on profile (4) coincides with the
position of the chromite reef. There is a similar low in
the strike direction of the reef on profile (3). These are
not the only lows on the profiles. So, the anomaly due
to chromite is not conspicuous. In the unoccupied
portion of profile (1) the area 1s characterised by a
scarp-like sharp descent. Towards NE of profile (4) the
area is marked by an increase in elevation and
outcropping country rock gneisses. Seven samples of
chromute ore and four samples of the khondalite gneiss
were collected for the determination of their NRM



