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Biogas is a potential renewable energy source due to its high methane content and
caloric value. Cow manure is a good substrate to produce biogas. In this research work the
addition of nitrogen source from cow urine and cheese whey in the production of biogas
from cow manure was observed. The purpose of this research was to investigate the effect
of the addition of the nitrogen sources to the quantity and the quality of biogas generated.
The experiments were conducted in batch reactor and substrate composition was varied.
The biogas and methane yield and some volatile fatty acids concentration were used as the
main observed parameters, while analysis was also performed to investigate the pH change
and COD removal in the residual substrate. The research result showed 37.9% COD
reduction was reached. The obtained biogas yield were in the range of 13.7 — 150.4 liter/(kg
VS), while the methane yield was in the range of 1.23 — 14.92 liter/(kg VS). The volatile fatty
acids detected in the biogas, which consist of butyric, acetic and propionic acid, showed a
low concentrations and found the concentration of acetic acid is the highest. A relatively

high decrease in pH was observed in the mixture with relatively high C/N ratio.
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1 Introduction

About 13 TW of energy was consumed all over the world recently, in which
approximately 80% portion comes from burning of fossil fuels. The over dependency on the
fossil fuels poses risks such as depletion of fossil fuel resources, excessive greenhouse gases
emission, and global climate changes due to increasing the CO, levels in the atmosphere.
The trends regarding the CO, levels and the atmospheric temperature was shown on Table
1 [1,2]. This situation have worldwide increased people’s attention and effort, in order to
achieve sustainable development, utilize renewable resources, reduce energy consumption,
and produce efficient energy. Biogas become an alternative clean energy with great

potential for energy conservation. Biogas is referred as a gas produced by microbial
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degradation of organic matter through anaerobic process. The potential of biogas as one of
the alternative energy source related to the high content of methane that has implications
for the high calorific value. Biogas is colorless, relatively odorless and flammable. It is also
stable and non-toxic. It burns with a blue flame and has a calorific value of 4500-5000
kcal/m3 when its methane content ranges from 60% to 70% [3]. Anaerobic digestion of
animal wastes for production of biogas is a widely studied. It has been one of the most
widely used processes for treating these wastes and represents an attractive method for
biogas production. Properly functioning biogas systems can yield a whole range of benefits
for its applications, including production of heat, light, and electricity, transformation of
organic waste into high-quality fertilizer, improvement of hygienic conditions through
reduction of pathogens, reduction of work for firewood collection and cooking, and
environmental advantages through protection of soil, water, air, and woody vegetation [4].

Table 1 Trends of atmospheric CO; and average temperature

Year Atmospheric COy Average atmospheric
concentration (ppm) temperature ("C)

1800 280 15

1870 280 15

1950 305 15.2

1970 325 15.2

1988 350 15.5

2000 360 15.8

2006 375 16.0

2050* ~550 Upto 172

2100* Up to ~800 Upto 192

*: Forecasted values

Domestic biogas plants convert animal manure and various other organic materials
into combustible methane gas known as biogas. Biogas consists primarily of methane (CHy)
and carbon dioxide (CO;). The methane is a valuable product as it is an efficient energy
carrier that has a wide range of uses, from simple gas stoves for cooking to lamps for
lighting. The slurry left over from this process is easily collected and can be used as organic
fertilizer to improve crop yields. The CO, produced is equivalent to the amount of CO,
captured when the biomass was created. Biogas is therefore a CO, neutral source of energy

ie. a renewable energy [5]. The uncontrolled decomposition of organic material can result
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in large-scale contamination of soil, water, and air. Decomposition of one metric ton of
organic material can potentially release 50-110 m® of carbon dioxide and 90-140 m® of
methane into the atmosphere. If the organic component of the solid waste is converted into
energy through anaerobic digestion, it will reduce the adverse impact on the environment
and contribute to reduction in consumption of fossil fuel [6]. In this research work the
addition of nitrogen source from cow urine and cheese whey in the production of biogas
from cow manure substrate was observed. The objective of this research was to investigate
the effect of the addition of the nitrogen sources to the quantity and the quality of biogas

generated.

2 Materials and Methodes

The cow manure was obtained from cows fed with rice straw, and the urine was
obtained from the same cow. Both were taken from Babat District, East Java, Indonesia.
Meanwhile, the whey was taken from yogurt and mozzarella cheese factory located in Batu
District, East Java, Indonesia. The process of anaerobic digestion was carried out in 2 liter
bottle schott which was connected to respirometer using silicone hose. The respirometer
consisting of a combination of 2 liters and 0.5 liter graduated plastic cylinders. A gas drain
hole, which was used to release the gas when the respirometer was fully charged, was
installed at the base of the 0.5 liter cylinder. This hole was closed with a rubber stopper. The
2 liter cylinder was filled with water and then the 0.5 liter graduated cylinders was placed
upside down in the 2 liter cylinder. A thermometer was fitted inside the respirometer to
observe the temperature of the gas. Meanwhile, the ambient temperature was observed by
install a thermometer in the room where the anaerobic digestion was held. Equipment
arrangement of the anaerobic digester used in this work was shown in Fig. 1. In this work
the C/N ratio of the substrate was varied by applying a different composition of the
substrate which was a mixture of cow manure, cow urine, cheese whey, and water. Analysis
of total carbon (Walkley & Black method) and total N (Kjeldahl method) were performed to

measure the C/N ratio in the substrate.
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Figure 1 Equpment arrangement of the anaerobic digester used in this
wotk

The measured parameters include. biogas volume, analysis of methane gas content,
and analysis of VFA (Volatile Fatty Acids. butyric acid, acetic acid, and propionic acid )
content in gas, COD (Chemical Oxygen Demand) removal, and pH. All measurement we

carried out with two replications and the average value was used.

3 Theory and Principles of Anaerobic Digestion

Anaerobic digestion in biogas plants is an alternative way to handle bio-waste,
which includes animal and human waste. Anaerobic digestion produces methane (biogas),
reduces odor, and the digested residues may be used as fertilizer in agriculture [7]. The
anaerobic biological conversion of organic matter occurs in three steps. The first step
involves the enzyme-mediated transformation of insoluble organic material and higher
molecular mass compounds such as lipids, polysaccharides, proteins, fats, nucleic acids, etc.
into soluble organic materials, i.e. to compounds suitable for the use as source of energy and
cell carbon such as monosaccharide, amino acids and other simple organic compounds.
This step is called the hydrolysis and is carried out by strict anaerobes such as Bactericides,

Clostridia and facultative bacteria such as Streptococci. In the second step, acidogenesis,
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another group of microorganisms ferments the break-down products to acetic acid,
hydrogen, carbon dioxide and other lower weight simple volatile organic acids like
propionic acid and butyric acid which are in turn converted to acetic acid.

In the third step, these acetic acid, hydrogen and carbon dioxide are converted into a
mixture of methane and carbon dioxide by the methanogenic bacteria (acetate utilizers like
Methanosarcina spp. and Methanothrix spp.; hydrogen and formate utilizing species like
Methanobacterium and Methanococcus, etc.) [8]. A typical flow sheet for the anaerobic
process is shown in Fig. 2 [9,10]. Then, it was clear that the principal gases produced
during the anaerobic digestion process are methane and carbon dioxide. Small amounts of
hydrogen sulphide is also produced which may be noticeable in terms of the odor
characteristics of the digester gas [1]. Typical details about the biogas are given in Table 2
[3]. The stability of the anaerobic process and the rate of gas production are both depend on
organic loading rates [11,12]. Long retention times are required for manure digestion, not
only due to the presence of complex organic compounds, but also due to the high
concentration of ammonia nitrogen, which affects anaerobic decomposition [13]. The
current practice in unheated biogas plant in India, for example, is to use a retention time of
about 30 days in warm climates and up to 55 days in the colder hilly regions [14]. The
effect of increasing the pressure in the anaerobic digestion has been addressed by several
researchers. The prime effect relates to the increasing carbon dioxide concentration in the
liquid phase caused by an increased pressure. Ref. [15] reports an increasing methane
content in a digester with higher pressure. Carbon dioxide is 40 times more soluble in
water than methane, and a high digester pressure therefore results in high concentration of
carbon dioxide in the substrate, which drives the methane producing reactions forward and

stimulates methane production.
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Figure 2 Typical flow sheet for anaerobic digestion process

Table 2 The Composition of Biogas

Component Composition (% v)

Methane (CH) 35-75%
Carbon dioxide (COq) 30 -45%
Hydrogen sulphide ( HyS) 1-2%
Nitrogen (I¥1) 0-1%
Hydrogen (Hz) 0-1%
Carbon meonoxide (CO) Trace
Oxygen (0:) Trace

By changing the total gas pressure of the anaerobic digester toxicity effects can be

avoided. An increase of CO, partial pressure will decreases the pH value, and reduces the

non-ionized ammonia concentration. On the other hand, a decrease in CO, partial pressure

will increases the pH level, and reduces the non-ionized hydrogen sulfide concentration

[16]. Anaerobic digesters are typically designed to operate in the mesophilic (20-40 °C) or
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thermophilic (above 40 °C) temperature zones. Sludge produced from the anaerobic

digestion of liquid biomass is often used as a fertilizer [17].

4 Result and Discussion
4.1 C/N Ratio of the Substrate

Analysis of total carbon and total nitrogen content was carried out to the original
substrate including cow manure, cow urine and cheese whey before mixing. The results of
the analysis and calculation of C/N ratio of each substrate was shown in Table 1. The table
showed that nitrogen content of cow urine and cheese whey higher than it content of cow
manure, which indicates that both substrates are suitable for use as a source of nitrogen.
The carbon content of cheese whey, however, is so large that its value of C/N to be high.

Meanwhile, the composition of mixed substrate and its C/N ratio value, which were
used in this experimental works, was shown in Table 2. The control, labeled as CTR, was
equal part mixture of cow manure and water. Control was a representative of substrate
which was prepared without addition of any nitrogen source. The C/N ratio of mixed
substrate was obtained by develop simple mass balance to count total carbon and nitrogen

content in the mixture.

Table 2 C/N Ratio of the Original Substrate

Total C Total N

Substrate C/N ratio
(%0 biv) (% biv)

Cow manure 731 0.65 113

Cow urine 1.03 0.69 28

Cheese Mhey 14.42 0.73 198
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Table 2 C/N Ratio of the Mixed Substrate

Mized . . e s
Composition C/N ratio
substrate P ’
A 50%w ;- cow manure

S0%w - o 7.0
50%w : cow urine
50%w - cow manure
B 35%w : cow urine 78
15%w - water

50%w - cow manure
C 15%w - cow urine 03
35%w ; water

50%w - cow manure
CTR S0%w © water 112

50%w - cow manure
D 10%w : whey 12.7
40%w ;- water

50%w ; cow manufe
E I0%w : whey 14.4
20%w - water

50%w ; cow manufe
50%w : whey 15.

LA
L]

The mixture of cow manure and cow urine (mixed A, B and C) resulted in C/N ratio
lower than the control, while the mixture of cow manure and cheese whey (mixed D, E and
F) resulted in C/N ratio higher than the control but still lower than range of C/N ratio for
effective anaerobic digestion. Biomass with a carbon. nitrogen ratio between 20 and 30 has
been reported to produce optimized biogas composition [18].

4.2 Biogas and Methane Yield

In all of experiments, the bottle schott digester was filled out with substrate which
consist of as much as 0.9 liter cow manure and mix with cow urine or whey and water to
reach 1.8 liter volume of mixture. The anaerobic digestion was carried out at 25 °C for 40
days. The volume of biogas was measured every 5 days base on the change of water level
difference in the respirometer. The evolution of biogas volume was shown on Figure 3. After
40 days digestion, the biogas volume produced by all substrate mixture were in the range of
0.4 — 4.4 liter. To calculate how much biogas be produced per kg VS (volatile solid), a
typical average value of volatile solid in the mix substrate 32.5 ¢ VS/L was used [19], then
the biogas yield by all substrate mixture were in the range of 13.7 — 150.4 liter/(kg VS). The
obtained biogas yield is comparable to those given in the literature for anaerobic digestion

of animal manure i.e.. 114 liter/(kg VS) for 16 days, 173.2 liter/(kg VS) for 14 days and 134
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liter/(kg VS) for 26 days biogas production from cow manure and whey mix [20]; between
208 and 267 liter biogas/(kg VS) produced from anaerobic digestion of maize and dairy
cattle manure[21]; 444 liter biogas/(kg VS) for 5 days anaerobic digestion of mix of whey

and cow manure with composition was 2.1 ratio [22].

3000 -
—e—C/N=112
4000 - —a— C/N=T.0
= —a— C/N=T7.8
P —&5— C/N=03
£ 3000 + - s
= —a—(C/MN=13.3
- —e—C/N=144
% 2000 -
1000 4
]
0 5 10 15 20 25 30 33 40
Day
Figure 3 Evolution of biogas volume produced during anaerobic
digestion

From Fig. 3, it could be seen that biogas production was actually slow at starting of
observation. This is predicted because biogas production rate in batch condition is directly
equal to specific growth of methanogenic bacteria [23]. The result of analysis methane
content in the biogas at the end of experiment showed the methane yield in the range of
1.23 — 14.92 liter methane/(kg VS). This result was higher than that reported by [23] during
the anaerobic digestion of cow manure using a laboratory scale 10 liter batch bioreactor
which provide methane yield of 0.15 liter/(kg VS), but comparatively lower than yield
obtained from anaerobic digestion of cow manure reported by [4] which reach 6.40 —
33.57 liter/(kg VS) and by [20] which reach 33.57 liter/(kg VS). The low yields obtained
could be attributed to the quality of the VS in the manure and the low temperature during
the digestion process. In addition, the low C/N ratio of the substrate used in this work,
which mean excessive nitrogen content, could be the reason behind the low methane yield.
Substrates with either excessive carbon or nitrogen can result in poor bioreactor
performance and biogas with high carbon dioxide content [17].

4.3 COD Removal
COD represent the organic material contained in the substrate which could be

cellulose, hemicelulose, lignin, protein, fat, biomass, organic acids, and othe organic
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substances. The measured COD in the cow manure was 62 g/liter which was comparable to
[24] which reported value of 34 — 58 g/liter. While, the measured COD in the whey
substrate was 171 g/liter which was higher than the value reported by [25], 60 — 80 g/liter.
The COD removal, which was measured after 40 days digestion, was shown on Figure 4.
The COD removal was monitored, in order to verify efficiency. The average initial COD of
the substrate was 104 g/l. Meanwhile, the average value of the COD removal was 37.9%.
This average value was comparatively lower than the commonly obtained COD removal

from cow manure anaerobic digestion (45 - 47%) [20, 22].

30 A
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Figure 4 Profile of COD removal expressed as percent weight as a
fuinction of C/N ratio in substrate

In this work the highest C/N ratio result in the lowest COD removal, this result was
believed to be due to the high C/N ratio of the substrate. If the organic substrate is available
in very excessive, then the performance of the metabolism of microorganisms in it also
becomes un-optimal [26]. This condition happen due to the increasing number of
substrates available in the environment, then they create a large concentration gradient
between the outside and inside the cell which caused an osmosis to be occurred. This
osmosis can cause cells to become dehydrated (water out of the cell).

4.4 Volatile Fatty Acid Concentration
The analysis of volatile fatty acid was conducted using Gas Chromatography. The

result of analysis of the volatile fatty acid concentration in the biogas at the end of the
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experiment was shown on Figure 5. Compare to butyric and propionic acid, the
concentration of acetic acid is the highest.

Volatile fatty acids (VFA) detected in the biogas showed low concentrations. This is
because of the low vapor pressure of the volatile fatty acids, then most of the volatile acids
are in a state of liquid in the slurry. Evaporation of a small portion of VFA probably due to
be carried away by methane and CO, gas.

4.5 The pH Change

The pH measurement was carried out to the substrate at the initial and the end of
the digestion process and was intended to determine the decrease in pH. The result of pH
measurements were presented in Table 3. In each experiment variation, at the beginning of
fermentation the pH value was approximately neutral, and at the end of fermentation
showed a decrease in pH. A relatively high decrease in pH was observed in the mixture with
relatively high C/N ratio, this could be due to high volatile fatty acid formation [27], and it

was met with volatile fatty acid concentration profile in biogas as was presented in Fig. 5.
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Figure 5 The volatile fatty acid concentration profile as function of C/N
ratio in substrate
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The high volatile fatty acid formation was leading to excessive accumulation of the
acid. The main cause is an unbalance rate of breaking of chemical bonds that occurs at the
stage of acidogenesis and methanogenesis, in which lactose contained in whey is a substrate
that is easily degraded by acidogenic microorganisms that cause acid inhibition [28].
Because acidogenic bacteria grow faster than methanogens, acid will accumulate.
Breakdown product of lactose is a short chain fatty acids (propionic acid, butyric acid,
acetic acid) and lactic acid [29]. If there are too many volatile acids present, acetogenic
bacteria (especially heteroacetogen producing hydrogen) and methanogens can not
metabolize the acid (butyric acid, propionic acid, acetic acid) at fairly quick rate and cause
the acid accumulation, so that the pH drops suddenly.

Table 3 The Initial and Final pH of the Substrate

C/Nratio  Initial pH Final pH Decreasing pH
7.02 8.02 7.68 0.34
7.76 7.86 745 041
0.20 7.55 7.15 0.40
11.25 7.78 7.07 0.71
12.66 713 6.77 036
1444 7.04 407 207
15.50 6.66 4.74 1.92

5 Conclusions

This study investigated the effectiveness of cow urine and cheese whey addition as nitrogen
source for biogas production from cow manure and presented the performance
characteristics of the anaerobic digestion in 2 liter batch bioreactor. Under this condition
the substrate mixture digestion reach 37.9% COD reduction. The obtained biogas yield by
all substrate mixture were in the range of 13.7 — 150.4 liter/(kg VS), while the methane
yield was in the range of 1.23 — 14.92 liter methane/(kg VS). Volatile fatty acids detected in
the biogas, which consist of butyric, acetic and propionic acid, showed a low concentrations
and found the concentration of acetic acid is the highest. A relatively high decrease in pH
was observed in the mixture with relatively high C/N ratio, which could be due to high

volatile fatty acid formation.
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In case of absence of some presenter, next presenter will be called for presentation.

Poster Session

The dimensions of the poster board will be 594 mm (Width) x 841 mm (Height) (or
equivalently 23.3 in (W) x 35 in (H)). This corresponds to Al Size in portrait layout. Posters
are to be put up according to the assigned Paper IDs shown in the detailed program. The
posters can be put up from Thursday afternoon 6:00 PM, and must be removed after the
poster session. Posters left on the boards will be taken down and disposed of.

Recreational Tour

Full registration guests may receive a complimentary Kuala Lumpur City Tour. Special
tourism bus can be arranged for easy commutation. Presenters are requested to make a
mention of their consent to join the city tour at the registration desk.



Road Map of Conference Venue

E'E1F|III'IHE

Madlaysia Towrism
" Twin Toswers

| {,ﬂ' Centre [MTE]
Hard Back

Fuala Lurmpuor
Conwention Conter

_—KUALA
~ LUMPUR

E-uhlt
Elntar-g

".
. Bukit ﬁﬁ *

BI l:nr ,

Fimes Square

bEctinocarto e



ICCNSE-2013 March 29-51, 2013 Kuala Lumpur Malaysia.

Detailed Program

Registration (9:00 — 9:30 am)

Welcome Address: (Conference Chair, ICCNSE-2013)

Plenary Speech(es): Prof. Dr. Said S. E. H. Elnashaie
(Chemical and Environmental Engineering Department, University Putra
Malaysia(UPM), Serdang, 43400, Malaysia.)
Plenary Speaker 2

Tea/Coffee Break (11:00 - 11.30 AM)

Oral Session Al (11:30 AM - 1:00 PM)

P?Ber CHEMICAL

Chair:
Secretary:

11 SYNTHESIS OF HELICAL CARBON NANOTUBES BY THERMO CATALYTIC
DECOMPOSITION OF METHANE OVER Co/Al,O; CATALYST

Sushil Kumar Saraswat

22 SYNTHESIS OF ALUMINUM CHLORIDE BY REACTION WITH RECYCLED
IRON CHLORIDE

Dong-Won Lee

28 ADDITION OF COW URINE AND CHEESE WHEY AS NITROGEN SOURCE ON
THE BIOGAS PRODUCTION FROM COW MANURE

Puguh Setyopratomo

30 MATHEMATICAL MODEL DEVELOPMENT OF MASS TRANSPORT IN DIRECT
FORMIC ACID FUEL CELLS

Nur Hidayah Maslan

39 EXTRACTION OF METAL IONS THROUGH SUPERCRITICAL CO,
Pradeep Kumar
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45 2D/3D SIMULATIONS OF MASS TRANSFER IN CIRCULAR MICROCHANNELS
FOR LIQUID-LIQUID SLUG FLOW
Abhishek Kumar Chandra
Lunch Break (1:00 — 2:00 PM)
Oral Session A2 (2:00 - 3:00 PM)
Paper | cHeEmIcAL

ID
Chair:

Secretary:

48 ENERGY AND EXERGY ANALYSIS OF HYBRID SYSTEM (SOLID OXIDE FUEL
CELL- GAS TURBINE), AND USED IT IN PERFORMANCE ENHANCEMENT OF
MISURATA GAS TURBINE

Yussef Awin

53 REVIEW OF MASS TRANSPORT PHENOMENA IN DIRECT FORMIC ACID FUEL

CELL PERFORMANCE
Siti Zuulaika Rejal

68 THERMODYNAMICS ANALYSIS OF COMBINED CYCLE (COOLING/POWER),

AND USED IT IN PERFORMANCE ENHANCEMENT OF TURBINES IN LIBYA.
Abdalla Agoub

69 THERMAL CHARACTERISTIC AND PHASE FORMATION OF CERATE-
ZIRCONATE CERAMICS POWDER PREPARED WITH DIFFERENT CHELATING
AGENTS

Nafisah Osman
79 CHARACTERIZATION OF MODIFIED MOLECULAR SIEVES FOR POTENTIAL
APPLICATION OF CARBON DIOXIDE CAPTURE AT OFFSHORE CONDITIONS
Nadia Isabella
Tea/Coffee Break (3:00-3:30 PM)
Oral Session A3 (3:30 - 5:00 PM)
P?Ip:))er SUSTAINABILITY & NANO TECHNOLOGY

Chair: Dr. Moon Ki Kim

Secretary:

8 | Page
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59 CHARACTERISTICS OF CARBON-SUPPORTED CATALYSTS DERIVED FOR
LOW TEMPERATURE SELECTIVE CATALYTIC REDUCTION: A SHORT
REVIEW

Ibrahim Yakub

32 SYNTHESIS OF MAGNETITE NANOPARTICLES BY HYDROTHERMAL

PROCESS
Merry Puspamega

37 INVESTIGATION OF DIFFUSION-INDUCED STRESS IN SILICON THIN FILM

ELECTRODES
Sangjae Seo

57 CHARACTERIZATION OF CALCIUM HYDROXIDE (C-H) CRYSTALS IN NANO
MODIFIED BINDER (NMB)

Norsuzailina Mohamed Sutan

62 PARTICLE SIZE DISTRIBUTION OF CERATE-ZIRCONATE POWDER PREPARED
VIA THREE DIFFERENT METHODS

Najwa 'Adni Ibarahim

74 INVESTIGATION ON THERMAL CONDUCTIVITY AND MECHANICAL
PROPERTIES OF THERMOPLASTIC NATURAL RUBBER FILLED WITH
ALUMINA AND BORON CARBIDE NANOCOMPOSITES

Muhammad Zaidi
Oral Session B1 (9:00 - 11:00 AM)
P?Ber NANOTECHNOLOGY
Chair:
Secretary:
21 ELECTRICAL PROPERTIES OF GOLD PARTICLES DECORATED AMORPHOUS

CARBON NANOTUBES/EPOXY COMPOSITES

Yu Dian Lim

Page | 9
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18 LOCALIZED SURFACE PLASMON FOR BIOMOLECULAR DETECTION
Donghwan Kim
65 EFFECTS OF EXPOSURE TO DIFFERENT SIZE OF ENGINEERED SILICON
DIOXIDE NANOPARTICLES ON ARTEMIA
Mehmet Ates
10 ADSORPTION OF CO, ON LITHIUM SILICATE
Abdul Rahman Mohamed
61 INVESTIGATING THE LOAD TRANSFER EFFICIENCY IN CARBON
NANOTUBE/POLYMER COMPOSITES USING REPRESENTATIVE VOLUME
ELEMENTS
Ehsan Mohammadpour
78 ELECTROCHEMICAL DEPOSITION AND CHARACTERIZATION OF HIGH
QUALITY Cu,ZnSnS, THIN FILMS FOR SOLAR CELL APPLICATIONS
Mohammed Aslam
Tea/Coffee Break (11:00 — 11.30 AM)
Oral Session B2 (11:30 AM - 1:00 PM)
Paper | chemicaL
1D
Chair:
Secretary:
29 EFFECT OF DRYING TEMPERATURE ON THE DEHYDRATION KINETIC AND
REHYDRATION CHARACTERISTIC OF DRIED POTATO
Puguh Setyopratomo
42 EFFECTS OF SOIL VARIATION BETWEEN PEAT SOIL AND MINERAL SOIL ON

FRUIT SIZE AND NUTRITIONAL CONTENTS OF PINEAPPLE (ANANAS
COMOSUS), N36 AND JOSAPINE CULTIVA

Amirul Imran Abu Kasim

10 | Page
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76 SYNTHESIS OF ESTER TRIMETHYLOLPROPANE FROM OLIVE OIL BY
TRANSESTERIFICATION PROCESS
Nazrizawati Ahmad Tajuddin
55 THE PROCESS OF CULTIVATION SPIRULINA PLATENSIS USING POME (PALM
OIL MILL EFFLUENT) AS MEDIA IN OPEN POND RACEWAY BIOREACTOR
Agus Riyanto Poerwoprajitno
56 OPTIMIZATION AND SONOPHOTOCATALYTIC STUDIES: DEGRADATION OF
RHODAMINE 6G
Shruti Hinge
Lunch Break (1:00 — 2:00 PM)
Paper | Poster Session B2 (2:00 - 3:00 PM)
ID
49 REDOX-ACTIVE INJECTABLE GEL FOR RHEUMATOID ARTHRITIS
TREATMENT
Magdalena Bednarowicz
50 DOXORUBICIN-LOADED PEGYLATED NANOPARTICLES AS POTENTIAL

MAGNETIC DRUG DELIVERY SYSTEM

Magdalena Hatupka - Bryl

City Tour: Departure from Hotel Lobby at 9:00 AM

Page | 11



ASSET  Proceedings of the I” International Conference on Chemical, Nano and Sustainable Engineering

Paper ID
10
18
21
22
28
29

30

32
37

39

42

45

48

49

50

53

12 | Page

CONTENTS

Title

Adsorption Of CO, On Lithium Silicate

Localized Surface Plasmon for Biomolecular Detection

Electrical Properties of Gold Particles Decorated Amorphous
Carbon Nanotubes/Epoxy Composites

Synthesis of aluminum chloride by reaction with recycled iron
chloride

Addition of Cow Urine and Cheese Whey as Nitrogen Source on
the Biogas Production from Cow Manure

Effect of Drying Temperature on the Dehydration Kinetic and
Rehydration Characteristic of Dried Potato

Mathematical Model Development of Mass Transport in Direct
Formic Acid Fuel Cells

Synthesis of Magnetite Nanoparticles by Hydrothermal Process
Investigation of Diffusion-induced Stress in Silicon Thin Film
Electrodes

Extraction of Metal Ions through Supercritical CO,

Effects of Soil Variation Between Peat Soil and Mineral Soil on
Fruit Size and Nutritional Contents Of Pineapple (Ananas
Comosus), N36 and Josapine Cultivars

2D/3D Simulations: Mass Transfer in Circular Micro-Channels
for Liquid-Liquid Slug Flow

Energy and exergy analysis of hybrid system (solid oxide fuel cell-
Gas Turbine), and used it in Performance Enhancement of
Misurata gas turbine

Redox-active Injectable Gel for Rheumatoid Arthritis Treatment
Doxorubicin-loaded PEGylated nanoparticles as potential
magnetic drug delivery system

Overview on fuel crossover in Direct Formic Acid Fuel Cell

Performance

Page

14
15

16

17

18

32

46
60

61

62

69

70

82

97

98

99
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57 Characterization of Calcium Hydroxide (C-H) crystals in Nano

Modified Binder (NMB) 107
59 Characteristics of Carbon-supported Catalysts derived for Low-

temperature Selective Catalytic Reduction: A Short Review 118
61 Investigating the Load Transfer Efficiency in Carbon Nanotube/

Polymer Composites using Representative Volume Elements 132
62 Particle size distribution of cerate-zirconate powder prepared via

three different methods 133
65 Effects of Exposure to Different Size of Engineered Silicon Dioxide

Nanoparticles on Artemia n 134
68 Thermodynamics analysis of combined cycle (Cooling/Power), and

used it in Performance Enhancement of gas turbines in Libya. 135
69 Thermal Characteristic and Phase Formation of Cerate Prepared

with Different Chelating Agents 151
74 Investigation on Thermal Conductivity and Mechanical Properties

of Thermoplastic Natural Rubber Filled with Alumina and Boron

Carbide Nanocomposites 162
76 Transesterification of Olive Oil Trimetylolpropane Ester for
Renewable Biolubricants Purposes 174
78 Electrochemical deposition and characterization of high quality
Cu,ZnSnS, thin films for solar cell applications 185
79 Characterization of modified molecular sieves for potential
application of carbon dioxide capture at offshore conditions 186
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