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pounds that would exploit tankyrase to
control cell life span®,

Notwithstanding, extreme correlation
between telomerase expression and fail-
ure to undergo replicative senescence
underlines potential usefulness of te-
lomerase activity as a diagnostic and
prognostic tool in cancer. Also, the in
situ measurement of telomeric motifs
through quantitative FISH can further
facilitate such analysis. Further, identi-
fication of novel agents that activate or
inhibit tankyrase may promise far
reaching consequences for cell-based
therapies/utility by extending their lives
or halting uncontrolled cell proliferation
through controlled intervention of te-
lomerase activity.
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Characterization and utilization of iron-rich dry ash from an

electric arc furnace

Fine drosses generated from various
metallurgical operations present serious
environmental problems on account of
their large volume and difficulty in
handling. A typical example is pulver-
ized coal fly ash generated in thermal
power stauons which has attracted
the worldwide attention of researchets
and environmentalists alike'™, A similar
wasle, rich in tron content, produced
from steel mills has not received
the attention it deserves. In fact, iron-

rich ash is a significant waste
product from several steel-making in-
dustries,

A case in point is the Wheel and Axle
Plant, a Ministry of Railways concern,
situated at Yelahanka in Bangalore,
which employs a state-of-art technology
for melting stecl scrap in an ulteahigh
frequency electric arc furnace. In this
process, about 20 tonnes of scrap steel
is mclted at 1700°C along with 300 kg
of graphite powder and 1.5 tonnes of

CURRENT SCIENCE, VOL 76, NQ. 4, 25 FLBRUARY 1999

limestone as flux, The final composition
is maintained by adding ferrosilicon,
ferromanganese, etc. The process gen-
erates about 3 tonnes of fine-sized dry
ash per day.

From the environmental point of view,
the ash gencrated in this plant poses
some disposal problems as it may con-
tain toxic heavy metals such as lead,
chromium, manganese, copper, nickel
and cobalt®. It was thercfore thought
worthwhile to characterize this material
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and explore possibilities for its eco-
nomic utilization.

Table 1. Chemical composttion of ash

The dross sample was collected on Chemical analysis - Sample 1 (%) Sample 2 (%) Average (%)
several days and a composite sample of  proximate unalysis
2 kg was prepared by quartering and Moisture 0.05 0.05 0.05
coning. Two batches of samples were Total carbon content 2.20 2.38 2.29
prepared and examined by various g, analysis
physical and chemical methods for their Iron (as Fe;03) 50.80 48.80 49 90
constituents. Calctum (as CaO) 24.64 24.00 24.32
Proximate analysis of the sample re- Magnesium (as MgO) 8.06 8.27 8.165
veals that the moisture content is very Aluminium (as Al,O3) 6.45 6.43 6.44
low (< 0.05%), which seems to have Sthicon (as S102) 8.60 8.06 8.33
) Manganese 2.12 2.24 2.18
been picked up on storage. The carbon Roron 0.38 0.32 0.15
content varies from 2.20 to 2.38% _
which poses problems in sample disso-  race analysis
lution. The matcrial was also found to Cobalt 0.14 0.09 0.125
Lead 0.091 0.091 0.09]
be highly corrosive to nickel crucibles Chromium x " »
during dissolution. The results of Arsenic & * *
chemical analyses using acid dissolution Copper * * »
fHNO;—H;SO_,) have been summarized . = oo o R
in Table 1.
It 1s evident that the sample contains Volume %
about 50% of iron with calcium, mag- 20 NI S T U 111 SR i |_ajw iof joininit 100
nesium, aluminium, and stlica constitut-
ing the rest. When the sample was
analysed for trace elements, arsenic,
chromium and copper could not be de- -
tected but lead was present up to 0.1%. 10 {30
Therefore, land impoundment of this .
material may cause lead toxicity in the 1
soil. ]
The ash has a bulk density of 0 1o
1.00 g/cm® with large surface area of ' T o .U VART v

1.5593 m¥g. Particle size distribution
analysis using Malvern Particle Size
Analyser showed that typical particle
diameters range from 1 to 10 uym. But
particles of 100-300 pym have also bcen
found in the sample which is attributed
to fusion and agglomeration processes
that can occur at high temperatures.
Particle size distribution is shown in
Figure 1.

SEM photographs of the sample using
standard procedures at X 1000 are
shown 1n Figure 2. A detatled examina-
tion of these photographs reveals that
most of the iron particles are spheroidal.
Since a large fraction of the particles are
of irregular shape, it is evident that
some cenospheric activity coupled with
homogeneous and heterogeneous nu-
cleation on the surfaces of already fused
and subsequently solidified particles
must have occurred.

X-ray diffraction pattern of the sam-
ple was taken (Figure 3) using an X-ray
diffractometer (JDX-8030) fitted with
Philips 2243/20 X-ray tube operated at
2 kW, with an iron target, PMT detec-

Particle Diameter (Fm)

Figure 1. Particle-size distribution of the ash sample.

Figure 2. Scanning electron micrograph showing distribution and agglomeration of particles
at X 1000 magnification.
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Figure 3. XRD pattern of the ash exhibiting diffraction lines corresponding to magnetite

and 8-Fe,03 as major phases.

tors and necessary accessories. A com-
parison of various peaks and their in-
tensities with the available data banks’
reveals that:

1. most of the iron is in the mag-
netite form as evidenced by d
values with peaks at 2.53 A,
1.48 A and 297A  which
matches with the available data.

2. low intensity of the peak at
2.715 d value suggests that it is a
transitional, short-lived com-

pUUﬂd (ﬁ-FEan) in the hlgh ]

thermal regime of the furnace.

3. magnesium is present as peri-
clase (2.11 A and 1.49 A).

From the foregoing presentation, it is |

clear that iron-rich ash produced in the
Wheel and Axle Plant 1s a product of
highly variable composition, This 1is
understandable, given the wide variety
of steel scrap employed. Further, fur-
nace operating conditions also influence
the composition of the minor and trace
elements, However, its high iron oxide
(about 50%) is incentive enough for the
recovery of iron,

One way of utilizing this ash is to re-
charge it back into the furnace for
remelting, However, the large volume of
this waste causes handling problems.
Alternately, the ash can be treated with
sulphuric acid. This treatment converts

7. Powder
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the iron oxide to crystalline ferrous
sulphate which finds extensive use as a
reductant and precipitant for the treat-
ment of chromium in effluents from
electroplating and tanning industries.
Further refinements of this process are
necessary to obtain the same with
greater than 98% purity.

A few experiments were also carried
out to utilize iron ash as a cement addi-
tive. The results are very encouraging.
When mixed with granite powder and
additives and heated to about 1000°C,
very good tiles were obtained with ex-
cellent surface finish. The properties of
the product obtained are given below:

Bulk density (g/cm’) 1.85
True density (g/cm’) 1.87
Porosity (%) < ]
Young’s modulus (GPa) 35

These values arée comparable to the
tiles made from coal fly ash.
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