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197  Scientific Innovation of Bioremediation
Technologies

Grace TR Lin & Yen-Chun Lee

This study aimed to identify the major research and development (R&D)
trends of bioremediation technologies, as well as to build the core technology
category framework through the collection of the United States Patent and
Trademark Office’s (USPTO) patent information. The Patent Co-citation
Analysis (PCA) method and the factor analysis technique were applied to
categorize the patents of bioremediation and to identify the main technology
trends behind it. The result revealed that the major R&D trends comprise the
fields of anaerobic degradation, aerobic degradation, anaerobic reductive
dechlorination, bioaugmentation, and bioventing. Next, we further applied the
fuzzy Delphi method, following former study results, which were chiefly
derived from the aforementioned PCA, in order to investigate and decide
upon the most appropriate bioremediation technologies for the case studied
country of Taiwan, which had had emergent needs for the benefits of
developing novel bioremediation technologies in particular.
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202 A Comparative Study on Electrochemical
Behaviour of Co304and Co;0,-MWCNTS

for Supercapacitors

K Chaitra, V R Thomas, M S Santosh,
C Srivastava, N Nagaraju & H Kathyayini

Co30,4 and Co30,/MWCNTS were prepared by hydrothermal process under
autogenous pressure in Teflon lined autoclave and calcined at 250°C. Both
samples were characterized by PXRD, FT-IR, SEM-EDS, TEM & FT-Raman
to evaluate their surface and bulk properties. The PXRD pattern of the
materials indicated the formation of cubic phase of Co;0,. FT-IR results
showed the presence of metal oxygen bond in the samples. The SEM and
TEM images of the Co;0, / MWCNTSs indicated spherical and cubic
aggregates of metal oxide particles (10-30 nm) decorated both on the surface
and inside the tubes of carbon nanotubes.

250 -

n
=
=
1

= * =  Co-MO
= . s Co-CNTs
3 -
c 150 {"m_ “a
= "-_ e
= "
@« -_e
o et
@© ne
© 100 | =2
2 iy
= e,
o L J
s
a '!g
» 50 L
et
%e
s,
a
0 kel LI TTITTTY
T T T T T T T T 1
0.01 0.1 1 10 100 1000

log of frequenzy (f)

209

Optimal balancing of PUMA-Like robot in

predefined path

S Azadi, M Moradi & A Esmaili

The balancing of the manipulators is an important subject in the different
industries, because with the balancing of manipulators, their consumed
energy is reduced and it leads to actuators' size reduction. But the relation
between of balancing and energy consumption was unclear until the optimal
balancing method became introduced. On the other hand, Different tasks for
instance, welding and gluing are devoted to manipulators that in them, path
coordinate is predefined and it can have certain tolerance. Previous works on
the optimal balancing subject, was further on the static balancing that path
was not considered. In this paper, optimal balancing approach is applied on
open-chain manipulator for predefined path. It is an optimal control problem
for given desired trajectory where states, controls and all the unknown
parameters must be determined simultaneously to minimize the given
performance index for a predefined path task.
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212 Effect of Stability Analysis Using
Electromagnetic Interference in
Grid-Connected Z-source Inverters

B Karunamoorthy & D Somasundareswari

The paper focuses on using Z-Source inverter (ZSI) as an alternate for
voltage source inverters (VSI) in order to avert the instability in the power
distribution system. An inner inverter-output-current loop with high
bandwidth is also designed to get better disturbance rejection capability. This
paper elaborates on comparative performance of traditional and Z-Source
inverter(ZSl) apart from analysing the selection of weighting functions, inner
inverter-output-current loop design, and system disturbance rejection
capability. In this control strategy, the inverter is controlled by means of

robust Hoo controller along with stability is analyzed The proposed control
method is tested with simulation results obtained using Matlab/Simulink.
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217 Biotransformation of A3-carene by Penicillium
nigricans

U M Muddapur, R S Bennur, S M Veena,
F N Niyonzima & S S More

A fungus was isolated from forest soil by selective enrichment method with
A3-carene as a sole source of carbon and identified as Penicillium nigricans.
The isolate was capable of transforming A3-carene into neutral
[dihydrocarvone, carvone, carveol, (+)-trans-p-mentha-5,8-dien-2-ol and (+)-
trans-p-mentha-5,8-dien-2-one] and acidic (perillic acid and 2-hydroxy-p-
menth-8-ene-7-oic-acid) metabolic compounds. These compounds were
identified based on infrared (IR), proton nuclear magnetic resonance
(*H NMR) and mass spectrum (MS) studies. Three pathways have been
proposed for the transformation of A3-carene into the neutral and acid
metabolic compounds based on the study of oxygen consumption by
A3-carene grown fungal cells. As the different metabolic intermediates of
A3-carene are much used in the perfume industry, the A3-carene, which is
abundantly available, can be used as a starting material in the perfume
industry by microbial techniques, using this fungal strain.

223 Computational studies of the nanoindentation
load depth curves

A S Bhattacharyya

The load depth curves obtained during nanoindentation depends on several
factors. Load depth curves were generated computationally and an insight in
the different parameters have been presented in this article.
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Optimization of GAC supported TiO,
photocatalytic process for competent
carbofuran removal from an aqueous
system

M A Vishnuganth, S Rangabhashiyam,
N Remya, M Kumar & N Selvaraju

The present study employed central composite design (CCD) and response
surface methodology (RSM) to evaluate the carbofuran removal by photo
catalytic process. The carbofuran removal process was carried out in a batch
reactor with granular activated carbon (GAC) supported TiO, (GAC-TIO,) as
the photo catalyst. The influence of operating parameters such as initial
carbofuran concentration, TiO, concentration and pH was modelled using
CCD and RSM with 11 experimental runs. In the experimental runs, the
carbofuran concentration was carried from 1 to 250 mg LY TiO,
concentration was ranged from 5 to 75 mg L™ and pH was varied from 3-11.
The experimental outcomes from CCD revealed an increased carbofuran
removal with increase in pH. Complete removal of carbofuran was observed
within 240 min in all the runs except in those with higher carbofuran
concentration (i.e., 250 mg L™) and lower pH (i.e., 3).
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232

Effect of injection timing on a diesel engine
fueled with bael biodiesel

A Dhanamurugan & R Subramanian

This study presents effect of injection timing on performance, combustion
and emission characteristics of Bael (Aegle marmelos) biodiesel and
its blend on a single cylinder direct injection diesel engine. Standard
injection pressure (220 bar) is maintained throughout the experiment.
Injection timings (22°, 23° and 24° bTDC) were considered under
steady state conditions of the engine. At injection timing of 22° bTDC,
blend B20 (20% biodiesel + 80% diesel, by wvolume) gave optimum
performance. Thus B20 fuel can be effectively used in a diesel engine as
an alternative fuel without any modification in the engine.
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236

Controlling Barium Sulphate scale deposition
problems in an Unbleached Kraft Paper Mill

B Sithole, M Doucette & R Fiolet

Troubleshooting of scale deposits and defects in paper samples showed that
the problem was caused by barium sulphate and calcium sulphate scales.
However, it was ascertained that barium sulphate was more of a concern
than calcium sulphate as it is more tenacious than the calcium sulphate scale.
A study of the inputs of the scale components found that the major inputs of
barium into the mill system were the wood chips and bark contamination.
The major inputs of the sulphate component of the scale were sulphuric
acid used for pH control and alum used for rosin sizing.Evaluation of
several options for mitigating the scale deposition problem showed that
bark removal and continuous application of a scale inhibitor comprised of
phosphates/phosphonates and polyacrylates were effective in reducing and
controlling the scale deposit problems.
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245

Effect of excess air on polycyclic aromatic
hydrocarbons removal from petroleum
sludge using thermal treatment with additives

E N Pakpahan, M H Isa, S R M Kutty,
S Chantara, W Wiriya & | H Farooqi

Petroleum sludge contains polycyclic aromatic hydrocarbons (PAH) which
are hazardous compounds due to their toxic and carcinogenic-mutagenic
characteristics. The United States Environmental Protection Agency has
identified 16 of these compounds as priority pollutants. This study evaluates
the effectiveness of excess air addition in thermal removal of priority
PAH from petroleum sludge treated in a rotary-drum electric heater at
650°C with Ca(OH), (1 mole) + NaHCO; (1 mole) (1:1) additives.
The concentrations of PAH in flue gas and residue phases were determined
using Gas Chromatography-Mass Spectrometry (GC-MS). The samples
were extracted with acetonitrile by ultra-sonication prior to GC-MS analysis.
The concentrations of 2-3 ring PAH, 4-6 ring PAH, suspect carcinogenic
PAH, XPAH and XTEF were also determined. Excess air addition was found
to be instrumental in PAH removal.
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