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Siwahk rocks were deposited in fﬁre—deeps similar
to the present-day Gangetic alluvium, where sedi-
mentation was conrolled by fluvial processes.
Similar to the shear zones as found in the Gangetic
basin certain shear zones might havé been active
during the sedimentation of the Siwaliks. Gansser
(1964 ; Fig. 1)% has shown certain E-W tending
lineaments in the Siwaliks. These might correspond
to the shear zones active dﬁfing sedimentation of
the Siwaliks.  Krishnan (1961, 1969)2:10 glso
mentions certain longitudinal' faults' as well, basides
the transverse faults, of which some are loci of
the earthquakes, occasionally felt in the region.
The Bihar ecarthquake of 1934 with iso seismals
(Mercalli scale) trending WNW-ESE, subparallel to
the course of Ganga River between Allahabad and
Benares suggests presence of zones of disturbance,
evidently faults, in the basement below the alluvium,
parallel to the trend of the Himalayas.

These weak zones affecting the sedimentation pat-
tern n the Gangetic alluvium would also determine
the groundwater / pattern in the alluvium. The
groundwater development and its potentiality might
be different on the two sides of these weak zones,

¢.g., in the northern and southern blocks of Ganga
River.
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ASHING PROCEDURES FOR VOLATILE ELEMLINTS IN BIOMATERIALS

(G. R. DOSHI anp B. PATEL
Health Physics Division, Bhabha Atomic Research Centre, Bombay-400085

ORGANIC confent of biomaterial is destroyed

either by ashing in a muffle furnace at different
temperatures or wet ashing by the action of various
oxidising liguids1-5,

It has been suggested that for a proper study of
the behaviour of the elements in biomaterials in
different ashing techniques, the tracer must be in
the same chemical form as that of the stable ele-

ment, as then only the tracer .indicates the proper

losses of the corresponding elements. Theé tracer
should therefore be incorporated into the struciure
of organometallic complexes in the same way as the
stable counterpart, To achieve therefore proper
exchange of tracer with stable counterparts, the
tracer was injected into the pedal sinus of a bivalve
Anadara granosa, and the losses of iron, strontium,
cobalt, zinc, cerium, manganese and cesium, Were
determined following various ashing procedures
and reported in an earliet communication’®, These
studies were further extended to understand the
losses of volatile elements like mercury, selenium,

arseni¢, antimony, chromium, ruthenium and

tungsten following dry and wet ashing techniques
and arc reported here.

The soft tissues of the experimental - animals
were dissected after 48-96 hours following tracer
injection and transferred into a plastic counting vial
and the radjoactivity was measured following gamma-
ray spectroscopy. For dry ashing, (he tissue was
transferred into a silica crucible, dehydrated under
an infrared lamp and further ashed in o muflle
furnace either at 400°C or 700° C for about 24
hours.  The ash samples were dissolved in dilate
hydrochloric acid, transferred io counting vials and
gamma activity measured once again nutintaining the
geometry, tn wel ashing, the samples were transferred
into a glass beaker and brought into solution by
tsing Oxidising mintures™.  The tissiies were digestad
with aliquots of 25 ml of orvidising Lguids tilf the
sample was free of cubon,  The digested siimplea
were then transferted ta counting vials aind counted
maintaining the geomelry.
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TABLE 1
Phvsical and chemical characteristics of the isotopes used

Te—

Gamma
Isotope Half-lhifc energy Chemuical form

MeV

Cr-351 27 -8 days 0323 Chromium chloride (10-15 mic/g. Cr)

Hg-203 47 days 0-279 Mercuric nitsate (36 mc/g. Hg)

Sh-124 . 60 days - 660 Mixture of antimony trichlc ride and oaychlonde n
0720 & M. HCl {carrier free)
1+729, efc.

As-76 265 hrs (- 560 Arsenous acid (16 mc/g. As)
0- 660
1:210
1-440, etc.

Se-75 .. 121  days 0-120 Sodium selenate in neutral solution (9 mcjg. Se)
0140
(3-200
Q- 270, etc.

Ru-106 365 days 0-310 Ruthenium chloride (carrier frce)

W-187 .- 24  hrs 0-072
0-132
0-479, et¢.,  Sodium tungsiate in aqueous solution (200 me/g. W)

Taere II

Per cent recoveries of trace elements by dry ashing

hy—

e —ry. T

Per cent recoveries at

Isotope
400° C 700° C
Cr-5) 68 -4 48-8
66- 1 5G-2
F{g—203 3-4 0-4
85 0-1
9-9 .
Sb-124 .o 931 . 661
931-1 73:6
As-76 19:6 10-6
15-3 88
Se-75 07 06
1-1 Q-2
Ru-106 .. 93-6 267
90-1 23-3
W-187 .. 04-2 65-6
-2
The losses of arsenmic, mercury, selenium,

chromium and ruthenmum were further studied
foliowing digestion under reflux using water con-
denser. Generally digestion under reflux was com-
pleted in about 8 hours. The aliquots were suitably
diluted and counted maintaining the geometry.

RESULTS AND DISCUSSIONS

Details of the radiotracer used in these experi-
ments with their half-lives, chemical form and

gamma energies are given in Table 1. In Table 11
are given the retention of elements after thermal
decomposition at temperatures of 400°C aad
700° C. It will be seen from Table II that arsenic-78,
mercury-203  and selenium-75  were completely
vapourised at 400° C, whereas, the rest of the
elements showed no significant losses but vapourised
partially at 700° C.

In wet digestion, the obvious advantage is that
the decomposition of complex molecules is achieved
at lower temperatures than during dvy ashing,
Under the strong acidic condition most of the organo-
metallic complexes dissociate readily. Therefore
for volatile elements like ruthenium, selenium, etc.,
there can be no acceptable dry ashing procedures.
The retention of these elements is lLikely to be
increased by wet ashing. It will be seen from
Table IIl, which records the loszes on wet ashing,
that mercury-203 was completely lost in all oxidising
Iiquids.  Selenium-75 losses in oxidation with pure
nitric acid were only 10-15% whereas in the other
mixtures, the losses were significantly greater extend-

ing almost to 99% for the combustion mixture.
These significant losses in presence of stronger

oxidising agents like H.,O, and HCIO, may be
either due to formation of more volatile per or
higher oxy-compounds or may be the effect of high
temperature sublimation of selenium dioxide in the
latter case8, The less losses in pure nitric acid
alone are understandable, since selenium dioxide

1s reported to be ecasily prepared by dissolving



’;;ﬁf? P*;{;%] Ashing Procedures for Volatile Elements in Biomaterials 309

Tasre III

Per cent recoveries of trace elements by wet digestion

Per cent recoveries

Oxidising liquids Veolume used _ - —
Ci1-51 g{g--203 Sbh-124 As-76 Se-7S Ru-106 W-187 -
HNQO, . 100 ml 100-0 09 87-0 75-6 88-9 86-9 100-0
1000 26 -~ .. 792 85 ., 1000
HNO;: Ho O {(1: 1 viv) . 100 m] 100-0¢ 3-0 95+0 89-3 267 84-Q ag-5
10Q-0 5:9 . G2-4 32:6 83-7 ..
93-5 46 » e . .o .
Combustion mixture - 100 mt 908 20-4 - 86-2 08-3 -4 .. 100-0
1000 24-4 91-1 .. 1:0 .. 97-8
HNO;: H,SQ,: HC10O,: H,0 .. .. 1000 208 0:6 . .
(375:450: 150: 25)
TABLE 1V

Per cent recoveries of trace elements by wet digestion under reflux

Per cent recoveries

Oxidising liquids  Volume used

Cr_st  Hg-203  Sb-124".  As-76 Sc-75  Ru-106
HNO, .. 50ml 100 90-3 L0 971 95-0 100
HNO,: H,0, (1: 1 v/v) 50 ml 100 93-5 .. 100 894 100
Comnbustion inixture 50 ml 100 31-3 100 100 94-2 100
HNO;: H,S0y,:
HCIO,: H,O

(375:450: 150: 25)

—
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selenium in concentrated niiric acid and evaporating under reflux is most suited for the volatile elements
to dryness?. The recoveries observed in the case like the ones studied here, as losses under these
of all other elements studied were reasonably good, conditions are found to be significantly low. |
The results obtained by digestion with different Our thanks are due to Dr. A. K. Gar_lguly, Direc-
oxidising = liquids wunder reflux are presented In tor, Chemical Group, Bl?abha Atomic Research
Table 1IV. 1t can be seen that all the elements Centre, for his continued interest.

studied were quantitatively recovered under these - | _ |
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