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Project Title : The Effects of CAI in Learning of English
1 for the First Year Students at SUT

Author (s) : Mr. Suksan Suppasetseree
Presented by : Mr. Suksan Suppasetseree
Educational Institute : . School of English,

Institute of Social Technology
Suranaree University of Technology
Contact Address : 111 University Avenue, Muang District,
Nakhon Ratchasima 30000
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Research Field : Humanities — Social Sciences — Education

OBJECTIVES :

The purposes of this research were four folds:

1) To develop an English I courseware.

2) To determine the efficiency of the lessons based on the 80/80
standard.

3) To compare students’ learning achievement between the pre-test
and the post-test of the English 1 courseware.

4) To study students’ attitudes toward learning this courseware.

METHODS :

Thirty students were purposively selected from the first year
students at Suranaree University of Technology in the first trimester of
2000 academic year. After giving the pre-test, the English 1 courseware was
fulfilled. Then the post-test was administered to the sample group. The data
were analyzed through the applications of percentage and t-test.

CONCLUSIONS :

The results showed that the English 1 courseware had the efficiency
of 85.63/87.93 that was higher than the 80/80 standard level. There was a
significant difference between the pre-test and the post-test at the .01 level
of significance and the students had good attitudes toward learning through
this English 1 courseware.
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OBJECTIVES :

The objective of this paper is to present the experimental results on
the analysis of metals in pica soil samples eaten by the villagers in Sisaket
Province by using wavelength dispersive x-ray fluorescence technique.
Physical parameters being studied were soil color, soil moisture content,
moisture correction factor (mcf), and lost on ignition (LOI). Chemical
parameters under investigation were pH, organic matter content, cation
exchange capacity (CEC), metals content, bioavailable iron and zinc.

METHODS :

Sample 1 and 2 were pica soil samples bought from the local
market in Muang District, Sisaket Province. Sample 3 was collected from
the site specified by the villagers in Ban Yang Gud, Muang District, Sisaket
Province and Sample 4 was from Ban Bo, Prank

Soil sample from local market , Muang
District , Sisaket Province.

Goo District, Sisaket Province respectively. After being air-dried, the
samples were studied physically. Soil color was determined using Munsell
color chart while the moisture content, mcf, and LOI were done by
gravimetric method. The pH of the soil samples were the pH
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of water in equilibrium, with soil. The organic matter content was done by
the method of wet oxidation. CEC measurements were being done by
calculating the amount of Ba being replaced by Mg which was measured by
the technique of atomic absorption spectroscopy.

.. The villager preferred to roast the soil
before eating.

The metal contents were measured by the wavelength dispersive x-ray
fluorescence technique in which the soil samples were prepared as fused
bead samples by using the fluxing agent. The bioavailable iron and zinc
were also measured by atomic absorption spectroscopy technique from the
0.1 M HCl extracted solution of the soil.

RESULTS :

The experimental results were as follows: color of soil samples
ranged from 7.5YRS8/3 - 10YR6/1. Moisture content ranged from 1.42 -
6.35 %. Loss on ignition ranged from 7.26 - 9.98 %. The soil pH ranged
from 4.30 - 4.95. Soil organic matter contents ranged from 0.28 - 2.73 %.
The cation exchange capacity ranged from 2.14 — 12.65 meq/100 g soil. The
concentration of metals were 48 - 59 mg/kg for zinc, 7.28 - 19.08 g/kg for
iron, 51 - 88 mg/kg for manganese, 8.33 - 9.71 g/kg for titanium, 2.79 -
3.22 g/kg for barium, 623 - 2055 mg/kg for potassium, 254.85 - 316.46 g/kg
for silicon, and 50.29 - 108.91 g/kg for aluminium. Magnesium was found
only in sample 4 with the concentration of 405 mg/kg. Bioavailable iron
ranged from 22.35 - 79.91 mg/kg. Bioavailable zinc ranged from 0.52 - 0.86

mg/kg.

CONCLUSIONS :

When the body is mineral deficient especially deficiency in zinc
and iron, the brain will response by directing the organism to seek out in its
environment sources of food or even non food, that will satisfy its need.
The craving for nonfood substances is called “pica” which comes from the
Latin word for magpie, a species of bird that has a habit of eating or
carrying away all manner of extraneous objects. There are many forms of
pica: geophagy is the craving for soil, amylophagy is the craving for starch,
pagophagia is the craving for ice, lithophagia is the craving for pebbles
stones and rock etc. Geophagy is found worldwide even in the developed
countries. In Thailand , geophagy is well known in Sisaket Province even
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though it has been practiced nationwide. There is still controversy whether
minerals deficiency is the cause of geophagy or the consequence of its
practice. o o

The results of this study implied that the geophagists in Sisaket
Province would get some iron as nutrient supplementation but only a very
small amount of zinc. The bioavailable iron and zinc which are the form
that can be absorbed by the body are Fe:22.35 — 79.91 mg/kg , Zn:0.52 —
0.86 mg/kg. They might also benefit from other trace elements essential to
normal health conditions. But at the same time they are at risk from
ingestion of toxic substances such as toxic metals and harmful soil
pathogens.

Even though the results of the study support the idea that edible soil
might contain certain amount of essential metals for human body, especially
iron and zinc, a lot more work are necessary for the better understanding of
geophagy behavior, Complete total metals analyses should be made, even
the experiment in human is required, and this is frequently difficult (though
not impossible) to undertake.
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OBJECTIVES :

The main objective of this work is to employ a novel Monte Carlo
method to study at the molecular level of very fine polymer particles in the
nanometer size range which were recently prepared by an experimental
technique. These nanoparticles provide many unique properties due to the
size reduction to the point where critical length scales of physical
phenomena become comparable to or larger than the size of the structure.
Potential applications of such particles take advantage of their high surface
area and confinement effects, which lead to nano-structures with different
properties than conventional materials. Because of their small size,
experiments to measure properties of these particles become very difficult.
Fortunately, this is the regime where molecular simulation is possible to
perform the analysis of the desired physical properties. Previously, a coarse-
grained Monte Carlo simulation on a high coordination lattice has been
developed to explore the behavior of large polymeric systems. In this work,
we extend this MC simulation technique to study the static and dynamic
properties of an amorphous polyethylene nanoparticle.

METHODS :

The simulation employs a bridging technique that aliows
interconversion between a fully atomistic representation of a structure in
continuous space and a coarse-grained version of the same structure in the
discrete space of a high coordination Iattice. The coarse-grained
representation retains every second carbon atom on a lattice with 108 + 2
sites in shell i. Each chain of CjpHap is represented by 50 beads. The
models contain 36 independent parent chains. The short-range
intramolecular interactions are treated using the rotational isomeric state
(RIS) model, and the intermolecular interactions are treated using a
discretization of a Lennard-Jones potential energy function appropriate for
the interaction of a pair of two-carbon fragments. Local bead moves on the
lattice are accepted according to the Metropolis MC algorithm. The
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probability of a move of a bead within a chain is given by Pq.. = min[l,
P rPrew/Poia] Where Pig = exp(-Epg/R T) is the probability from the change
in the long-range interaction energy and P./Poa 1s the ratio of the
probability change with a new bead position according to the short-range
interaction component.

The initial structure of a polymer nanoparticle can be obtained from
an equilibrated bulk structure by either (1) serial reduction of the periodic
boundary conditions or (2) simultaneous increase of all periodic boundaries.
For each step, the box size is increased (~3-4 times) in one direction
(perpendicular to the normal vector of a surface plane) such that the parent
polymer molecules do not interact with their periodic images in the
direction along which extension occurs. The van der Waal attraction
between polymer chains in the new periodic box induce a collapse into a
new equilibrium structure. Analysis of the static properties is obtained by an
ensemble average of the subsequent 10° MCS after equilibration of an
initial structure. A snapshot is taken every 1000 MCS during this period and
used for analysis of the static properties. For the analysis of long time
dynamics, we record the snapshot in the simulation time up to 10" MCS.

RESULTS :

Polyethylene nanoparticles, which contain up to 72 chains of Cg
and have the radius ~ 5.0 nm, have been produced and equilibrated on the
2nnd lattice. In these droplets, the density profiles are hyperbolic, with end
beads being more abundant than the middle beads at the surface. There are
orientational preferences at the surface on the scale of individual bonds and
whole chains. Comparison of nanoparticles with different size, which
contain different numbers of chains, does not indicate any significant
differences in local and global equilibrium properties — for thickness in the
range 5.8 to 7.4 nm. Surface energies are calculated directly from the on-
lattice energetics. The mobility of the chain in the droplet at the level of
individual chords or an entire chain is greater than in the bulk, and the
mobility increases as the size of droplet decreases.
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Figure 1. Illustration of the smaller amorphous polyethylene nanoparticle
composed of 36 coarse-grained chains of CjoHas from the
Monte Carlo simulation (left). This picture was featured as the
front cover of Macromolecular Theory and Simulations in 2001
(right).

CONCLUSIONS :

A novel simulation method to study polymer nanoparticle is
developed. This technique has more advantage than other conventional
simulations in that it permits a simulation at a longer time and length scale.
Results for some static and dynamic properties of polymer nanoparticles are
presenied. These findings will assist an intcrpretation the results obtained
from experiments.
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OBJECTIVES :

Biogenic amines are alhatic, alicyclic, and heterocyclic organic bases
of low molecular weight. Biogenic amines found in food include histamine,
cadaverine, tyramine, fryptamine, putrescine, spermine, spermidine, and etc.
Typical symptoms of biogenic amine intoxication are nausea, respiratory
distress, hot flushes, sweating, headache, bright red rash, hypertension, and
hypotension. Fish sauce usually contains high level of biogenic amines,
especially histamine, which could be caused by low quality of material,
anchovy (Stolephorus sp.). Furthermore, microrganisms found during
fermentation could form histamine through histidine decarboxylation.
However, the definite cause of high histamine in fish sauce has not yet been
determined. Objectives of this study were to investigate the effect of
freshness quality of anchovy on biogenic amines level and on chemical
properties of fish sauce. In addition, to isolate and identify histamine-
forming bacteria during fish sauce fermentation.

METHQDS :

Fish sauce was prepared using the same lot of anchovy (Stolephorus
sp.) witk varied degree of freshness; fresh (F) and decomposition (D) (left
at 35°C jor 16 h). Fermentation was carried out at room temperature (RT)
and 40°C (HT). Changes of histamine and biogenic amines during
fermentation were monitored using HPLC. The extent of hydrolysis was
followed by analyzing o-amino group. Free amino acids were analyzed
using amino acid analyzer. Histamine forming bacteria were isolated and
identified.
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RESULTS :

Anchovy kept at abused temperature contained high level of
histamine and cadaverine of 200 and 86.3 mg/100g, respectively.
Histamine and other biogenic amines remained relatively constant during
the course of fermentation of 13 and 52 wk for HT and RT, respectively,
Significant amount of histamine, cadaverine, and putrescine were typically
found in fish sauce made from decomposed fish. HT resulted in higher
histamine and a-amino content. Fish sauce prepared from D contained less
amount of histidine and arginine as compared to those prepared from F,
Profiles of other free amino acids were similar. Only low histamine-forming
bacteria was found and identified as Staphylococcus sp. which produced
66.3 ppm histamine in the culture medium. Formation of biogenic amines
during fermentation was subtle. Quality of material is an important
parameter controlling the biogenic amines level in the finished products.

CONCLUSIONS :

Low histamine fish sauce can be manufactured by controlling the
freshness quality of anchovy. Microflora found during fermentation did not
significantly contribute to the histamine content of fish sauce.
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OBJECTIVES :
1. To improve mungbean for resistance to powdery mildew
2. To improve soybean for early maturity

METHODS :

Mungbean

Powdery mildew (Erysiphe polygoni D.C.) is a serious disease of
mungbcan. The inhcritance of resistance to the discase was found to

control by both single and multiple genes. Mungbean variety CN 36, a
commercial variety which is susceptible to the disease, was used a the
recurrent parent to cross with mungbean variety SUT 4, the donor parent.
Inheritance for the resistance to the disease was studied using 6 populations
including P, P,, BC), BC;, F, and F,. The improvement for the resistance
was made by backcrossing to CN 36 for three times to obtain BC5F,.
Selection for the homozygous resistant lines was made in BC;F;

Soybean

Two subprojects were carried out for the improvement of early
maturing varieties of soybean. The first was the cross between early
varieties of soybean with long juvenile varieties. Different procedures and
methods of selection were used to treat advanced populations. In the second
project, backcross breeding was used to improve early maturing varieties of
soybean.

RESULTS :

Mungbean

Resistance to powderly mildew was found to be dominant and
controlled by a single gene pair. Lines derived from backcrossing gave a
higher yield than recurrent parent. This was due to the resistance to the
disease.
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Table 1. Characters of lines selected from backcross progenies of

CN 36 with SUT 4
Line/Variety Yield | 100 seed wt | Plantht | Powdery MD
(kg/ha) (g) (cm)

Check CN 36 1,375 6.74 58 S
SUT 1 1,450 7.20 50 M
KPS 1 1,206 6.45 55 MS
SUT 4 1,331 590 50 R

Line 105 1,469 - 6.54 59 R
111 1,481 6.62 50 R
132 1,488 6.72 54 R
140 1,475 6.58 57 R
142 1,503 6.80 57 R

S = susceptible, R = resistance

Soybean
About 80 lines of early maturing soybean lines were selected from
different breeding programs and are being tested for yield performance.

This lines possessed good characters and yield potential.

CONCLUSIONS :

The results obtained at this stage indicate that breeding procedures
being used in breeding soybean and mungbean are effective. Lines of
soybcan sclected from different crosses outyielded their respective recurrent
parents. Mungbean lines derived from SUT4 donor parent gave acceptable

seed size and yielded higher than recurrent parent, CN 36.
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OBJECTIVES :

The objectives of this paper were to review research works, which
had been done at Suranaree University of Technology during the last
decade, and to suggest the possibility of using sugar cane and its by-
products as dairy cattle feeds in the future. This includes the growth and
nutritive value of various breeds of sugar cane, the utilization of fresh cut
whole sugar cane, whole sugar cane silage and its by-products relating to

vvvvvvv

METHODS :

Research works, which had been done at Suranaree University of
Technology during the last decade, were reviewed and grouped according
to the parts of sugar cane which were brought to feed the cows in various
methods.

RESULTS :

Sugar cane: breeds, production and age of cutting.

One experiment was conducted to determine yield and nutritive
value of some sugar cane breeds at different ages of harvesting
(Mernkrathoke and Suksombat, 2003a). The Macros gave the highest DM
and CP yield, followed by Supanburi 50, Uthong 1, and Uthong 3. The K
84-200 gave the lowest DM and CP yields. Yields of all sugar cane breeds
increased with increasing ages of harvesting. However, harvesting at 7
months had the highest CP yield, DM content increased but CP content
decreased with increasing age of cutting. DM degradability decreased with
increasing age of harvesting. They concluded that the Marcos harvested at 6
or 7 months was more suitable than other breeds for feeding dairy cattle.
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Whole sugar cane: feeding to lactating dairy cows, fresh cut or

silage.

Mernhrathoke and Suksombat (2003b) investigated the effect of
feeding fresh cut whole sugar cane on performance of lactating dairy cows
in mid lactation. Cows receiving fresh cut whole sugar cane produced
similar milk yield and milk composition to those cows receiving corn silage
as a roughage source. In conclusion, fresh cut whole sugar cane can be fed
to lactating dairy cows as good as corn silage.

Another experiment was carried out to determine the effect of
feeding whole sugar cane silage, fresh cut whole sugar cane and grass silage
on performance of lactating dairy cows in the dry season (Pimolthip and
Suksombat, 2003). All groups of cows produced similar milk yield and milk
composition. It can be concluded that whole sugar cane silage or fresh cut
whole sugar cane can be fed to lactating dairy cows as good as grass silage.

Bagasse : various nutritive value improving methods, feeding to

lactating dairy cows.

Many experiments were carried out to find out the possibility of
using bagasse as dairy cattle feeds (Suksombat et al., 1999; Suksombat,
1997; 1998a, b, c; 1999a, b; ¢; 2000). Suksombat et al. (1999) determined
the effect of different alkali treatments on change in chemical composition
and on degradability of bagasse. The treatments included untreated control,
3%NaOH; 6%NaOH; 3%urea; 6%urea; 3%NaOH/3%urea;
3%NaOH/6%urea; 6%NaOH/3%urea and 6%NaOH/6%urea. CP contents
increased (p<0.001; 2.0-12.5 units) by treatment containing N sources i.e.
urea. Nylon bag DM degradability increased by treatments applying NaOH
and NaOH plus urea. The most efficient treatments were treatments with
6%NaOH, followed by 6%NaOH plus 3% or 6% urea and 3%NaOH plus
3% or 6% urea respectively.

Suksombat (1997) determined the effect of 4 different roughage
mixtures on dairy cow performances in late lactation. The results showed
that cows on roughage mixed ration, containing 25%bagasse, 20% corn cob
and 15% rice straw, produced slightly higher milk yield than other rations
containing varied ratio of rice straw and bagasse. Subsequent trials
(Suksombat, 1998a, b, 1999a) compared one fresh forage and three
roughage mixed rations in dairy cattle in early and late lactation during the
rainy and dry season. The roughage mixed rations can be used as good as
fresh forage particularly when fresh forage is in short supply such as during
the dry season.

When roughage mixtures were pelleted and feeding to the dairy
cows, Suksombat (1998¢, 2000) showed that the roughage mixed rations,
containing 64% bagasse plus rice straw or 32%bagasse/32% rice straw, can
replace and give as good performance as fresh forage.
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CONCLUSIONS :

From the present review, the Marcos is the most promising breed
for growing as dairy cattle feeds and it should be harvested at 6-7 months
after planting. Fresh cut whole sugar cane, sugar cane silage and bagasse
can be used as roughage sources for dairy cattle provided that their nutritive
values should be improved by suitable methods before feeding to the cows.
Sugar cane and its by-products plays a major role in dairy cattle feeding
particularly when major fresh forage i.e. grasses is in short supply such as
during the dry season.
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OBJECTIVES :

The objective of the present research is to assess the mechanical
performance of the salt formations in the northeast of Thailand for
compressed-air energy storage cavern. The effort involves examination of
the existing drilled-hole and geophysical data, laboratory mechanical
testing, and numerical analysis. A tentative site with the most suitable depth
and thickness of the salt formations is proposed. The initial design for the
storage cavern is determined in terms of the geometry, depth and pressure
schemes. The finite element analysis predicts the mechanical stability in
terms of cavern convergence, and stress and strain distributions in the salt
under the operating pressures for 20 years. Adequacy of the existing data
and predictive capability of the numerical modeling are discussed.

METHODS :

Series of laboratory experiments have been carried out on salt core
specimens. The salt specimens at the Borabu salt dome are not available for
testing. The salt cores tested here are obtained from three alternative sites in
the Korat and Sakon Nakhon basins. The tested cores are from the depths
ranging between 210 and 600 meters. The experiments can be divided into
three main groups: basic characterization tests, creep tests, and cyclic
loading tests. The characterization tests give data basis in terms of strength
and stiffness for determining the mechanical stability of the proposed
cavern. The creep tests determine the time-dependent responses of the salt
under a variety of loading magnitudes. The cyclic loading tests determine
the true elastic (instantaneous) responses, and the fatigue stresses of the salt.
The salt core specimens have a nominal diameter of 60 mm. They are cut
and polished to obtain specific dimensions for each test. The sample
preparation and test procedures follow the relevant ASTM standard
practices (i.e., ASTM D2664, D2938, D3967, D4405, D4543, and D5731),
as much as practical.
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The basic characterization tests include uniaxial and triaxial
compressive strength testing, Brazilian tensile strength testing and point
load index testing (Table 1). The triaxial test results are obtained for the
confining pressures ranging from of 3.4 MPa to 6.9 MPa. The salts have the
internal friction angle of 49 degrees and the cohesion of 8 MPa. The
compressive strengths from the three sites are relatively high as compared
with those from other sources in the United States, Canada and Germany,
This is probably due to the significant amount of inclusions (e.g., anhydrite,
sulfates, carbonates, and iron oxides).

The uniaxial cyclic loading test results yield the elastic modulus
between 20-30 GPa and the critical octahedral shear strain = 0.002.
Regression analyses on the results from the uniaxial and triaxial creep tests
determine the time-dependent properties of the salt: retarded shear modulus
= 1.1 GPa, elasto-viscosity = 9.1 GPa-day, and plasto-viscosity = 23.7 GPa:
day. These parameters are used in the finite element analyses to determine
the mechanical behavior of the cavern ground.

Table 1. Summary of Characterization Test Results

Uniaxial Brazilian Point Load
- Compressive Tensile Strength
Lgragnes Strength Strength Index
(viPa) (MPa) (MPa)
Bamnet Narong District
Chaiyaphom province (Khorat 28.8+4.0 14+04 N/A
basin)
Thapra District
Khonkaen province (Khorat 29.0+2.7 1.6+0.3 N/A
basin)
Muang District | \riqdlesalt | 263+ 7.7 17404 0.8+0.3
Udon Thani
province
(Sakon Nakhon
basin) Lower salt 3. 146.7 1.6 + 0.4 0.6 £0.04
RESULTS :

From the energy requirements, local regulations and guidance
obtained from the previous case studics as deseribed in section 2, a
cylindrical shaped cavern with a volume of about 260,000 cubic meters is
proposed here for the CAES in Borabu salt dome. The cavern is located at
depths between 600 and 750 meters (approximately at the mid-height of the
dome). The maximum diameter is 50 meters. The cavern is intended to
operate by daily cycles, and having the operation life of 20 years. A series
of finite element analyses are performed to determine the safe maximum
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and minimum storage air pressures and the impact of the pressure
fluctuation during the injection and withdrawal processes. The finite
element mesh is constructed for the cavern ground to simulate the stress and
strain distributions in the salt, as well as the induced surface subsidence for
the next 20 years. The modeling is made in axis-symmetry and under
hydrostatic stress states. Several cavern pressures and rates of pressure
changes have been simulated to assess the most suitable pressure scheme.
The criteria are that the minimum pressure should be sufficiently high to
minimize the cavern convergence during the withdrawal period. The
maximum pressure should not induce any tension zone in the salt around
the cavern, particularly near the cavern top. The withdrawal rate should be
low enough that the rate change of the differential stresses around the
cavern does not produce brittle behavior in the salt mass. Such brittle
behavior of the salt may be prone to fracture development, and hence could
degrade the containment integrity of the storage cavern. The results suggest
that the maximum and minimum pressures for the cavern are 11.9 MPa and
4.0 MPa. The injection and withdrawal rates should be 0.66 MPa per hour.
Under these operating parameters, the predicted cavern closure is about 5%,
and the maximum surface subsidence is about 50 cm through the 20 years
of operation.

Even though the results from this study imply that the CAES cavern
in Borabu salt dome is feasible in terms of geo-mechanical stability,
additional investigation is required particularly on the laboratory testing.
The high intrinsic variability of the salt properties raises a concern about the
representative of the test results: The salt cores obtained from the three sites
may not truly represent the properties of the salt at Borabu. Nevertheless
these preliminary investigation results suggest a good potential for the
application of CAES technology at the Borabu salt dome.
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OBJECTIVE :

This research has been focused on how to synthesize zeolite NaX
with high percentage of crystallinity by using kaolin as a starting material.
Many factors affecting the zeolite synthesis, such as concentration of
alkalinity, sodium silicate, ageing time, metakaolinisation temperature,
reaction temperature and reaction time were considered. XRD technique
was used to characterize and to determine the percentage of the zeolite
crystallinity. The optimum condition to produce zeolite NaX with high
amount of cystallinity was obtained. The particle sizes of solid products
during the reaction under various experimental conditions were also
examined. In addition, the kinetics of zeolite NaX formation has been
studied. The nucleation growth model of Avrami was also employed in this
part. The activation energy of nucleation and crystallization was calculated
from Arrhenius equation as well.

METHODS :

Narathiwat kaolin was chosen as the starting material to synthesize
zeolite NaX because it is composed of very high kaolinite mineral content.
To determined the chemical compositions of Narathiwat kaolin a technique
of XRD was used. The result was shown in Table 1.

Table 1. Chemical compositions of Narathiwat kaolin from XRF.

Chemical =
content Si0; ALO;| FeOs| TiO;| MnQ:| CaO | MgO| K,O [ Lol (%) y
ratio
(%)
E:;E;'““"“ 46.72| 37.75| 070 | 064 001 | 003| 005| 043| 1386 | 115

The Narathiwat kaolin samples were ground and sieved with mesh number
106 micron aperture. The kaolin samples were calcined in muffle furnace at
different temperatures (700°C, 800°C and 900°C) for 1 hour, in order to
transform their structures into metakaolin. 1 g of metakaolin samples at

106



gvery temperature were mixed, with each of various NaOH concentrations
(5%, 7.5% and 10% w/v) and Na,SiO; concentration (2.5, 5, 7.5, 10 and
15% w/v) with the solid : liquid = 1:20, in sealed polypropylene bottles.
The bottles were shaken in water bath at room temperature for 1, 3 and 5
days (the time of ageing), then brought to 80°C, 90°C and 100°C in an air
oven. At the end of crystallization time, the solid phase products were
separated from the solution by filtration, washed, dried at 120°C for 6 hr.
and analyzed qualitatively and quantitatively by X-ray powder diffraction.

RESULTS :

Figure 1. Shows the evolution of zeolite NaX peaks during the
synthesis under the best condition giving the maximum yield. In this
condition some peaks of the zeolite NaX began to appear at 9 hours and
their intensities gradually increased with increasing reaction time untill 24
hours the change in intensity was rarely observed. All the peaks appearing
from the beginning till the end of the reaction are only the peaks of zeolite
NaX type without occurring other zeolite phases. To synthesize zeolites
from kaolin is necessary to transform kaolin into metakaolin prior to
synthesis of zeolites because its structure is more reactive than kaolin. In
the case of producing zeolite NaX, the kaolin activated at 900°C seemed to
be the best condition for synthesis. The chemical composition of Si/Al in
kaclin is quite low for synthesizing zeolite NaX, therefore an addition of
silicate into the reaction mixture is needed. It found that with the
concentration of 10%w/v Na,Si0; the maximum yield was observed.
Moreover the reaction mixture was aged for 3 days at ambient temperature
to be considered for the further synthesis because the rate of zeolite NaX
formation was not too long to get the zeolite phase unlike the reaction with
ageing for 1 day as well as at this condition the highest yield was obtained
in the short time. The plots of the percentage of crystallinity of zeolite NaX,
obtained in the synthesis under some effects, such as reaction temperature
and concentration of alkalinity, against reaction time were shown in Figure
2 and 3. It reveals that the rate of zeolite NaX formation at higher
temperature and higher concentration is faster than the one at lower
temperature and lower concentration. In studying the kinetics of the zeolite
NaX formation the plots of Figure 2 are used to calculate the rate of
crystallization process which are correlated with the slopes of these plots,
while the induction time (tp) is proportional to the rate of nucleation
process. The activation energy of crystallization is found to be 12.5
kcal/mol and 38 kcal/mol for nucleation. The Avrami exponent (n) related
to the mechanism of crystallization was about 4 for reaction temperatures
80-90°C and 2 for 100°C.
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Figure 1. XRD powder patterns of the solid phases obtained in the
synthesis of kaolin activated at 900°C, 10% Na,SiOs,
7.5%NaOH, aged 3days, and reaction temperature 90°C for
various time. '

Figure 2. Percentage of
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X obtained from kaolin
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CONCLUSIONS :

The optimum condition to get the pure zeolite NaX phase with the
good crystallinity was found to be metakaolinisation of the kaolin at 900°C
for 1 hour, sodium silicate 10% w/v, NaOH 7.5% w/v, the reaction mixture
aged at room temperature for 3 days and heating 90°C for 24 hours under
autogeneous pressure. The rate-of crystallization depends significantly upon
the effect of reaction temperature and alkaline concentration. The rate
increases with increase in temperature and increase in alkaline
concentration. According to the value of activation energy it implies that the
crytallization process is not diffusion controlled process, and the process to
build up the nuclei of zeolite NaX is taken a lot of time before going to
growth process. The Avrami exponent depends on reaction temperature and
alkaline concentration as well.
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OBJECTIVES :

Experiment was conducted to investigate the effect of feeding fresh
cut whole sugar cane or corn silage on performances of lactating dairy
cows.

METHODS :

Twenty-four Holstein-Friesian crossbred lactating dairy cows, with
averaging 16.54+1.98 kg milk/day, 121122 days in milk and 440431 kg live
weight, were stratified random balanced into two groups (12 cows each
group). The first group was fed corn silage while the second group was fed
fresh cut whole sugar cane 6-7 months age of harvesting as roughage. All
cows received the same amount of concentrated while clean water was
freely supplied. Milk yield was recorded daily while samples of milk were
collected on two consecutive days weekly and then subjected to chemical
analyzes. Feed intakes were measured on two consecutive days weekly.
Body weights were recorded individually at the start and at the end of the
experiment.

RESULTS :

Feed consumption, milk yield and milk compositions

DM, TDN and CP intakes, milk yield and milk compositions of
experimental cows are presented in Table 1. All cows consumed similar
DM (p>0.05). However, cows on corn silage ration ate more CP but less
TDN (p<0.05) than cows on fresh cut sugar cane ration. All cows produced
similar milk yield and milk composition (p>0.05). Cows on corn silage
ration lost weight while cows on fresh cut sugar cane gain weight.
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Table 1. DM, TDN and CP intakes, milk yield and milk composition of
experimental dairy cows fed corn silage and fresh cut whole

sugar cane.

[ Group 1" | Group2” | PeT %CV_-
DM intakes (kg/d) 10.53 11.21 0.2195 12.24
TDN intake (kg/d) 7.17 7.82 0.0500 10.33
CP intake (g/d) 1470 1397 0.0326 548
Milk yield (kg/d) 12.57 12.61 0.9570 13.38
Fat (%) , 3.53 3.25 0.1925 15.33
Protein (%) 2.66 2.80 0.0935 7.08
Lactose (%) 4.47 4.47 0.9107 4.03
SNF (%) 8.06 8.19 0.3084 3,71
Total solid (%) 10.66 10.51 0.5701 592
Initial live weight (kg) 429 440 0.4067 7.38
Final live weight (kg) 417 448 0.0495 8.44
Live weight change (g/d) -208 +1474 0.0019 -

1/ Group 1; dairy cows fed corn silage.
2/ Group 2; dairy cows fed sugar cane 6-7 months age of harvesting.

CONCLUSIONS :

In the present study, it can be concluded that fresh cut whole sugar cane
harvested at 6-7 months can be fed to the dairy cows in mid lactation with no
different effect on performances when compare to corn silage.
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OBJECTIVES :
Experiment was conducted to yield and nutritive value of some
sugar cane breeds at different ages of cutting.

METHODS :

The experimental design was a 5 x 5 factorial arrangement,complete
randomized, with factor A as breeds of sugar cane (Marcos, Uthong 3,
Supanburi 50, Uthong 1 and K 84-200) and factor B as ages of harvesting
(5, 6,7, 8 and 9 months). The sugar cane was planted in 5 x 5 square meters
subplots. Yields were measured and subsamples were taken and subjected
to laboratory analyzes.

RESULTS :

DM and CP yield of some sugar cane breeds

DM and CP yield of some sugar cane breeds (Marcos, Uthong 3,
Supanburi 50, Uthong 1 and K 84-200) at different ages of cutting are
presented in Table 1

All breeds of sugar cane, as age of harvesting increased, had
significantly (P<0.01) effect on DM and CP yields. The Marcos gave the
highest DM and. CP yield (4,155 and 208 kg/rai, respectively), and the K
84-200 gave the lowest DM and CP yield (1,228 and 51 kg/rai,
respectively). The sugar cane harvested at 9 months had the highest DM
yield (3,248 kg/rai), while the sugar cane harvested at 5 months gave the
lowest DM yield (1,116 kg/rai). However harvesting at 7 months had the
highest CP yield (163.7 kg/rai), followed by harvesting at 6 months (160.5

kg/rai).

119



Nutritive value of some sugar cane breeds

Nutritive value of some sugar cane breeds (Marcos, Uthong 3,
Supanburi 50, Uthong 1 and K 84-200) at different ages of cutting are given
in Table 2.

The DM content increased significantly (P<0.01) with increasing
age of harvesting. In contrast, CP content decreased significantly (P<0.01)
with increasing cutting age. The Uthong 3 showed the highest CP content
(5.07%), followed by the Marcos (4.85%). The percentages of CF, NDF,
EE and ash of all breeds were similar, while the ADF content differed
significantly. In confrast, age of harvesting had significant (P<0.01) effect
on the percentages of CF, NDF, EE and ash. DM degradability decreased
with increasing age of harvesting.

CONCLUSIONS :
This experiment showed that the Marcos harvested at 6 and 7

months is more suitable than other breeds for dairy cattle feeds, when the
DM and CP yield, and DM degradability are taken into account.

Table 1. DM and protein yields of some sugar cane breeds at different ages

of cutting.
Age of Breed of DM yield ( kg/rai) Protein yield (kg/rai)
i ] sugar cane
(Months) Stalk | Leaf | Total | Stalk | Leaf Total
5 Marcos 787 | 1,361 | 2,148 | 28.65 93.67 | 122.32
Uthong 3 169 532 701 | 10.71 40.38 51.09
Supanburi 50 311 | 1,040 | 1,351 | 18.64 69.98 88.62
Uthong 1 306 728 | 1,034 | 15,95 57.44 73.39
K 84-200 91 261 352 545 18.23 | '23.68
6 Marcos 1,229 | 3,269 | 4,498 | 41.21 | 194.90 | 236.11
Uthong 3 1,228 | 1,853 | 3,081 | 41.00 | 122.37 | 163.37
Supanburi 50 | 1,348 | 2,503 | 3,851 | 44.27 [ 171.43 | 215.70
Uthong 1 909 | 1,452 | 2,361 | 26.03 | 102.59°|'128.62
K 84-200 500 686 | 1,186 | 12.47 45,99 58.46
7 Marcos 1,267 | 3,121 | 4,388 | 33.81 | 207.42 | 241.23
Uthong 3 909 | 2,057 | 2,966 | 25.39 | 143.38 | 168.77
Supanburi 50 | 1,020 | 2,405 | 3,425 | 28.13 | 162.58 | 190.71
Uthong 1 1,017 | 1,993 | 3,010 |-2698 | 121.85 | 148.83
K 84-200 721 968 | 1,689 | 15.96 52.83 68.79
8 Marcos. 1,104 | 3,584 | 4,688 | 26.17 | 210.25 | 236.42
Uthong 3 1,363 | 1,182 | 2,545 | 31.75 80.76 | 112.51
Supanburi 50 | 2,416 | 1,616 | 4,032 | 39.77 92.18 | 131.95
Uthong 1 1,921 | 1,287 | 3,208 | 51.94 79.49 | 131.43
K 84-200 770 720 | 1,490 | 16.67 38.47 55.14
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Ageof | preedof | DMyield(kg/rai) | Protein yield (kg/rai)
cuttlng sugar cane
(Months) g Stalk | Leaf | Total | Stalk | Leaf | Total
9 Marcos 2311 2,742 | 5,053 | 42.11 | 160.20 | 20231
Uthong 3 L271 | 1,469 | 2,740 | 25.05 | 89.23 | 114.28
Supanburi 50 | 2,024 | 1,993 | 4,017 | 29.57 | 121.96 | 151.53
Uthong | 1,412 | 1,504 | 3,006 | 23.55 | 102.88 | 126.43
K 84-200 694 | 732 | 1426 | 1234 | 35.10| 47.44
P>F | Age 0.000 | 0.000 | 0.000 | 0.000 | 0.0001 | 0.0001
I 1 I 1
Breed 0.000 | 0,000 | 0.001 | 0.000 | 0.0001 | 0.0001
1 1 I
Agc*Breed | 0.009 | 0.024 | 0.611 | 0.051 | 0.0566 | 0.3053
LN L o o
SEM 4470 | 45.47 | 7786 | Li2| 3.02] 360
oV (%) 35.71 | 23.92 | 24.70 | 3593 | 24.96 | 23.70

Table 2. Nutritive value of some sugér cane breeds at different ages of cutting.

Age of Breed of
cutting sugar cane %DM | %CP %CF | %ADF . oNDF | %Fat | %Ash
(Months)
3 Marcos £8:55 5.34 27.18 33.84 63.76 1.04 4.40
Uthong 3 19.35 7.08 26.99 34.00 65.06 1.44 6.91
Supanburi 50 19.63 6.43 26.91 34.18 63.71 1.19 5.82
Uthong 1 18.69 6.78 26.73 35.14 63.57 1.62 6.22
K 84-200 20.62 6.61 27.99 37.67 64.57 1.43 6.78
6 Marcos 28.02 5.04 28.59 34.97 65.98 1.17 4.47
Uthong 3 23.03 4.96 28.30 35.11 65.63 1.34 4.20
Supanburi 50 24.02 5.20 28.25 35.10 64.81 1.16 4.16
Uthong 1 2291 5.03 28.24 35.42 63.99 1.51 4.71
K 84-200 2295 4,68 29.01 36.40 64.29 1.33 431
7 Marcos 27.00 5.30 27.55 35.01 62.44 1.66 4.40
Uthong 3 24.56 531 28.60 36.94 67.23 2.00 4.35
Supanburi 50 25.65 5.20 27.59 36.42 65.96 1.69 4.67
Uthong 1 25.11 4.62 27.59 36.53 64.58 1.48 4.70
K 84-200 27.73 3.89 27.60 36.92 60.42 1.67 4.38
8 Marcos 30.82 4,86 27.63 36,92 67.74 1.96 4,82
Uthong 3 26.20 4.00 26.82 34.37 60.47 1.92 3.59
Supanburi 50 25.34 3.02 26.12 33.20 58.09 1.36 3.90
Uthong 1 23.15 3.93 26.09 35.49 58.81 1.60 3.93
K 84-200 * 29.42 3.61 26.75 35.56 60.87 1.54 3.90
9 Marcos 27.20 3.68 26.77 34.01 60.26 1.49 4.07
Uthong 3 27.92 3.95 26.85 36.43 61,90 1.64 4.01
Supanburi 50 26.04 3.43 27.33 36.66 60.62 1.91 4.38
Uthong 1 25.85 3.78 21.73 37.38 62.59 1.46 4.11
K 84-200 28.29 3.16 27.40 36.33 62.27 1.35 4.43
P>F 0.0001 | 0.0001 | 0.0001 | 0.0258 | 0.0005 | 0.0012 [ 0.0001
0.0001 | 0.0001 | 0.3241 | 0.0067 | 0.2396 | 0.3185 | 0.6640
0.0001 | 0.0001 | 0.1643 | 0.1063 | 0.1034 | 0.1997 [ 0.0038
SEM 0.13 0.03 0.10 0.16 0.30 0.04 0.07
CV (%) 4.62 5.98 331 3.86 4.17 20.78 12.94
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OBJECTIVES :

The objective of this study was to assess the effects of supplementing
soybean meal (SBM) with two protein foliages (kenaf and cassava) on
yields and quality of milk in lactating goats.

METHODS :

Twelve Saanen dairy goats were chosen from a commercial farm on
the basis of similar body weight (502 + 6.2 kg), and cxpected milk
production for this experiment. The goats were housed in individual pens
and allowed 3 weeks to adapt to experimental conditions. The goats were
randemily allocated to three treatments in 3 x 3 Latin squares experiment
(replicated 4 times). Within each period, each goat was 1.0 kg of fresh
Napier grasses plus the respective treatment diets. The diets were iso-
nitrogenous (16% CP) and iso-energetic (7.2 Mcal ME/kg) containing
steamed oil palm fronds (OPF) as the base ingredient in addition to cassava
waste, molasses, urea and commercial mineral and vitamin mix. The
experimental treatments were (i) soybean meal (SBM), (ii) part of
substitution SBM with cassava foliage or (iii) part of substitution of SBM
with kenaf foliage, respectively.
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RESULTS :

There were no significant effects on dry matter intake (DMI) and
dry matter digestibility (DMD) (Table 1.) among treatments. Microbial N
supply in terms of microbial N yield (gN/d) and the efficiency of microbial
synthesis (gN/kg DOMR) were not significantly (p>0.05) affected by the
various dietary treatments,

Even though milk yield and compositions of goats fed control
(SBM) were higher than those fed protein foliages, they were not
significantly (p>0.05) affected by dietary treatments.

Table 1. Effect of SBM substitution with cassava and kenaf foliages on
DM intake, DM digestibility, microbial N supply, milk yields
and milk compositions in lactating dairy goats rations.

Dietary treatments
Control SEM  Cassava Kenaf

DM intake, g/kg W *7 119.3 3.20 116.1 117.0

DM digestibility, % 59.1 0.91 56.1 56.9
Microbial N supply
gN/d 15.0 0.32 14.6 13.9
gN/kg DOMR 18.7 0.64 18.7 18.6
Milk yield, (kg) 2.88 0.076 2.81 2.80
3.5% FCM, (kg)* 2.90 0.043 2.84 2.82
Milk composition, (%)
Fat 352 0.018 3.56 3.54
Protein 3.36 0.023 3.34 3.32
Lactose 3.70 0.006 3.70 3.68
Total solid, TS 12.85 0.114 12.97 12.94
Solid-not fat (SNF) 5.33 0.116 9.41 9.41

SEM = standard error of means.

CONCLUSIONS :

The results revealed that cassava and kenaf foliages could substitute
45-50 % of CP from SBM without affected milk yields, milk compositions,
ruminal fermentation and microbial protein yield. Morcover, goats fed
cassava and kenaf foliages diets had higher (P>0.05) milk fat, TS, and SNF
than that of the control diets. Cassava and kenaf foliages could be used for
dairy goats in the tropics as sources of high protein foliages.
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OBJECTIVES :

The objectives of this paper are to study the ensiled total mixed
ration (TMR) production from agricultural by-products for dairy cattle in
Thailand and to determine the quality of ensiled total mixed ration after
being storage for 6 months.

METHODS :

The present study comprised 2 experiments. The first experiment
was conducted to investigate the chemical composition and degradsbility of
various ensiled total mixed rations with wvarying ensiling time. The
experimental design was a 5 x 3 factorial arrangement, cemplete
randomized, with factor A as the different formulated mixtures by varying
level of urea addition and factor B as the time of ensiling (Table 1), The
second experiment was carried out to determine the quality of the tnsiled
mixtures after being stored for up to 6 months. The experimental dsign
was a CRD arrangement with samples taken at monthly intervals up ‘o 6
months and subjected to laboratory and degradability analyzes.

RESULTS :

Chemical composition changed little with time and varied only
slightly with levels of urea in the mixtures. DM degradability increased
with increasing cassava level while CP degradability and pH level increaset
with increasing urea addition. By using ‘Flieg scoring’ which relates tc
organic aeid yields, there were no significant difference among TMR silagt
and times of ensiling. Therefore, it can be concluded, in this experimen;
that the 5th TMR silage formulation is most appropriate since its DM anl
CP degradability were highest. The second experiment was carried out
determine the quality of the 5th silageTMR mixtures (Exp. 1) after beinj
stored for up to 6 months. The results showed no significant (P>0.0)
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difference in chemical composition except for increased NDF and ADF
percentages in association with increase in storage time. There were no
significant (P>0.05) differences in “Flieg score” among times of storage. In
conclusion, this experiment showed that the silage from agricultural by-
products can be stored for more than 6 months.

CONCLUSIONS :

When the ensiled TMR from agricultural by-products was made,
the molasses and urea should also be added to reduce cost of the ensiled
TMR. The second experiment indicated that the silage TMR can be stored
for more than 6 months.

Table 1. Formulation of ensiled total mixed ration in experiment 1.

Formula (kg) ‘
Ingredients (%) 1 2 3 4 5

Bagasse 28.0 28.0 30.0 31.0 33.0
Cassava chip 10.0 14.5 21.0 27.0 33.0
Brewer meal -40.0 38.0 32.0 26.0 19.0
Defatted rice bran 9.0 9.0 7.0 7.0 7.0
Soy bean meal 8.0 5.0 4.0 2.5 1.0
Molasses 5.0 5.0 5.0 5.0 5.0
Urea - 0.5 1.0 L5 | 20
Total 100 100 100 100 100
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OBJECTIVES :

Anchovy (Stolephorus sp.) is an important resource for fish sauce
and dried fish production. Improper post-harvest handling of anchovy will
lead to accumulation of histamine in these products. The source of
histamine formation must be determined to effectively control histamine
level of raw anchovy. Objectives of this study were to isolate and identify
histamine-forming bacteria in anchovy. In addition, to investigate factors

affecting histamine formation and growth of the isolaied bacieria.

METHODS :

Fresh anchovy (Stolephorus sp.) was incubated at 35°C for 16 h to
induce spoilage. Bacterial isolation was performed using various selective
media (VRBG, TCBS, PI, Halobacterium and Niven). The isolated colonies
were streaked on the Niven medium to differentiate a presumptive
histamine-forming bacteria. The purple colonies were selected to analyze
for histamine formation using the enzymatic method. Strong histamine
producing bacteria were identified using API-20E and API-Staph Kits.
Optimum conditions for the growth were investigated at various
concentrations of NaCl (0.5, 5, 10, 20, 25%), pH (5, 5.7, 6.5, 7) and
temperatures (0, 15, 285, 35, 45, 55 °C).

RESULTS :

Histamine-forming bacteria isolated from spoiled anchovy were
Morganella morgani, Enterobacter aerogenes, Staphylococus xylosus,
Proteus vulgaris and Citrobacter youngae. The most effective medium for
isolation was PI, followed by Niven, VRBG and TCBS, respectively. No
histamine-forming bacteria were isolated from Halobacterium medium.
Isolated colonies produced histamine ranging from 845 tol,540 ppm. All
strains optimally grew and produced histamine at 35°C except for P.
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vulgaris whose optimal growth temperature was at 35°C and optimal
histamine formation was at 25°C. Optimum pH for histamine férmation and
growth of S. xylosus and P. vulgaris was at pH 5, while that of M. morganii
and E. aerogenes was at pH 5.7. But, they optimally produced histamine at
pH 5. Optimum NaCl for growth and histamine formation of all strains was
at 0.5%. All strains could not grow at 20-25%NaCl except for S. xylosus.
However, §. xylosus did not produce histamine at 20-25%NaCl.

CONCLUSIONS :

Two-step isolation could be applied to isolate histamine forming
bacteria in fish. Morganella morganii was a strong histamine former
isolated from the spoiled anchovy. Salt and low temperature can be applied
to control histamine level in anchovy.
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OBJECTIVES:

The objective of this paper is to characterize processing and storage
of ensiled agricultural by-products found in Thailand. In addition the
present paper also aims to determine the effect of feeding ensiled
agricultural by-products on performances of lactating dairy cows.

METHODS:

The present study comprised 3 experiments. The first experiment
studied the processing of the ensiled roughage mixed. The experimental
design was a 8x3 factorial arrangement, with factor A as the different
formulated mixtures by varying level of molasses, urea and Lactobacillus
sp. addition and factor B as the time of ensiling (Table 1). The second
experiment was carried out to determine the quality of the silage mixtures
after being stored for up to 6 months. The experimental design was a CRD
arrangement with samples taken at monthly intervals up to 6 months and
subjected to labolatory and degradability analyzes. The final experiment
was conducted to investigate the effect of ensiled roughage mixtures on the
performances of lactating dairy cows in early lactation. Eighteen crossbred
Holstein-Friesian lactating dairy cows were stratified random balanced into
two groups (9 cows in each group). The first group was fed the ensiled
roughage mixtures while another group was fed fresh grass. All cows
received the same amount of concentrated while clean water was freely
supplied.  Milk yield was recorded daily while samples of milk were
collected on two consecutive days weekly and then subjected to chemical
analyzes. Feed intakes were measured on two consecutive days weekly.
Body weights were recorded individually at the start and at the end of the
experiment.
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Table 1. Formulation of ensiled total mixed ration in experiment 1.

Formula (kg)

Ingredients (%) 1 2 3 4 5 6 7 8
Bagasse 22 2 21 17 17 21 2 22
Cassava meal 54 54 13 66 66 13 16 16
Defatted rice bran 2 2 21 - - 21 20 20
Brewer meal 16 16 40 16 16 40 42 42
Molasses 5 5 o - - 5 - -
Urea | 1 - 1 1 - - -
Latobacillus sp. 2.5 x 10°  + - + + - - + 2
cfukgDM

Total 100 100 100 100 100 100 100 100
RESULTS :

The study of ensiled roughage mixed (RM) processes found that the
ensiled RM with urea addition but without molasses at 2 weeks of ensiling
showed higher loss in DM and CP and showed higher in pH than other
ensiled RMs. By using ‘Flieg scoring” which related to organic acid
production (Figure 1).The ensiled RM with urea addition but without
molasses at 2-week fermentation gave the low value and classified as bad
quality. The second experiment showed that lactic acid level decreased with
increasing time of storage while acetic acid increased with increasing time
of storage (Table 2). By using ‘Flieg scoring” which related to organic acid
yields, the quality of 1-3 months storage were very good while those of 4-6
months storage were good. The final experiment showed that there were
significant difference (p<0.01) in intake but no significant differences (p>
0.05) in milk production. and live weight change between the two groups
(Table 3)

CONCLUSIONS :

When the ensiled RM production from agricultural by-products was
made, the molasses should be added to enhance microbial fermentation and
urea should also be added to reduce cost of the ensiled RM. The second
experiment indicated that the ensiled RM can be stored for more than 6
months. And the final experiment can be concluded that the ensiled RM can
be fed to the dairy cows and results in reasonable milk yield when
compared to fresh grass.
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Figure 1. The result of the first experiment (A = percent of DM,
B = percent of CP, C = pH level and D = flieg point).
Table 2. Quality of ensiled RM stored for up to 6 months.
Time
Item Month Month ‘Month Month Month Month SEM  Pr>F
1 -} 4 5 6
DM (%) 397, 366 - 356 35.9 35.3 357 122 01591
pH 4.20 431 427 4.26 431 424 005  0.6400
Flieg point 8275 8225 © 8425 7088  79.13 . :

69.5

Table 3. Effect of feeding ensiled RM or fresh cut grass on feed
consumption, milk yield, milk composition, and live

weight change.
Item Group 1 Group 2 Pr>T
_ __(RM) (grass)

‘Feed intake (kgDM/d) 151407 12.8 +0.7 0.0001
CP intake (g/d) 2847+ 10 1750 + 106 0.0001
ME intake (MJ/d) 189 +9 152+ 8 0.0001
Milk Yield (kg/day) 142 +3.1 13.7.% §d 0.7392
Milk Fat (%) 3.90 +0.63 4,19+ 0.96 0.4858
Milk Protein (%) 3.01 +£0.34 2934023 0.5739
Lactose (%) 5.03 +1.67 6.81 +3.80 0.3877
SNF (%) 9.24 + 1.76 10.51 +3.93 0.4091
Total solid (%) 13.13 +1.94 14.67 + 4.65 0.3970
Live weight change (g/day) -399 + 610 -488 + 661 0.7722
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OBJECTIVES :

The experiment was conducted to investigate the effect of whole
sugar cane silage and fresh cut whole sugar cane compare with grass silage
on performances of lactating dairy cows during the dry season.

METHODS :

Twenty-four Holstein-Friesian crossbred lactating cows, with
averaging 15.3610.07 kg milk/day, 120+4.83 days in milk and 432+10 kg
live weight, were stratified random balanced into three groups (8 cows each
group). The first group fed grasses silage, the second group fed whole
sugar cane silage 6 months age of harvesting and three group fed fresh cut
whole sugar cane 10-12 months age of harvesting. All cows received the
same amount of concentrated while clean water was freely supplied. Milk
yield was recorded daily while samples of milk were collected on two
consecutive days weekly and then subjected to chemical analyzes. Feed
intakes were measured on two consecutive days weekly. Body weights were
recorded individually at the start and at the end of the experiment.

RESULTS :

Milk yield and milk compgosition

DM intake, milk yield and milk composition of cows fed three
different roughage are given in Table 1. All groups of cows consumed
similar feed DM and produced similar milk yield and milk compositions.
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Table 1. DM consumption, milk yield and milk composition of dairy cows
fed grasses silage, whole sugar cane silage 6 months age of
harvesting and fresh cut whole sugar cane 10-12 months age of

harvesting.
Group 1" | Group2® [ Group3® [ SEM Pr>F | %CV
DM intake (kg/d) | 12.70+0.63 | 12.30+0.17 | 12.80+42.15 | 0.98 | 0.8719 | 1247
Milk yield (kg/d) | 13.03£0.79 | 13.48+0.51 | 13.28+2.38 | 1.08 | 09468 | 1334
4% FCM(kg/d) 12.04+0.54 | 11.76+0.32 | 12.79£2.13 | 100 | 0.6239 11.90
Fat (%) 3.89:031 | 4.014050 | 3.860.47 032 | 0.8049 1172
Protein (%) 2.70:0.05 | 2.89:0.18 | 2.88:0.07 | 008 | 04435 5.51
LActose () 4574017 | 4478014 | 4512021 | 012 1 05093 1 3.88
SNE D) 8251017 | 837:023 | s3ot0q2 | 009 | 07210 | 228
Total solid (%) | 1572038 | 12612030 | 12.61+045 | ©16 | 07651 | 2.2

1/ Group 1; dairy cows fed grass silage.
2/ Group 2; dairy cows fed whole sugar cane silage 6 months age of harvesting.
3/ Group 3; dairy cows fed fresh cut whole sugar cane 10-12 months age of harvesting,

CONCLUSIONS :

In the present study, the whole sugar cane silage harvested at 6
months and fresh cut whole sugar cane harvested at 10-12 months can be
fed to dairy cows as good as grass silage and can be used as roughage
sources for dairy cows during the dry season.
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OBJECTIVES :

The objective of this paper is to present the experimental
investigation on the flexural behavior of the precast prestressed concrete
slab externally strengthened by using steel plate bonded to the tension
surface of the concrete slab. The specimen variables studied were effective
span length of the slab, cross-sectional area of the steel plate, and steel plate
attaching method. In this study, the primary area of interest was the load-
deflection responses, the magnitude of increases of strength and stiffness of
the precast prestressed concrete slabs provided by the steel plate, and
modes of failure compared to the control slab.

METHODS :

The test specimens were constructed by using commercially
manufactured precast prestressed concrete slabs with 50 mm concrete
topping. The total of 24 specimens was tested by using a loading frame in
the form of four-point loading test as shown in Figure 1. The specimens
were classified into 4 groups, as shown in Table 1, with the effective span
length of 3.00, 3.50, and 4.00 m. The steel plate was bonded to the slabs by
using a two-component rubber toughened epoxy. Noting that the specimens
group 4 were strengthened with additional 2 rows of 20 mm diameter bolts
at the ends of each steel plate.

Table 1. Details of Test Specimens.

Group Dimensions of Steel Plate | Ratio of Steel Plate Area
(mm) Divided by bd,
1 (control slab) - =
2 (100)(2.5) 0.0089
3 (150)(5.0) 0.0268
4 (150)(5.0) 0.0268
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Figure 1. Four-Point Loading Test.

RESULTS :

The typical load-deflection diagrams of all slabs have a bilinear load-
deflection curve as shown in Figure 2. The first part has a larger slope or
stiffness than the second part. At the deflection of L /360, the strength and
the stiffness of the slabs were increased compared to those of the control
slab from the highest to the lowest percentage as following: 120.1% and
114.4% for specimen group 3, 103.8% and 107.9% for specimen group 4,
and 38.1% and 35.3% for specimen group 2, respectively. Figure 3 shows
the typical modes of failure of the slabs. The specimen group 1 and 2 were
failed in the progressive mode of failure in the form of flexural tensile
cracks as shown in Figure 3a. The specimen group 3 and 4 were failed in
the abrupt mode of failure in the form of transverse shear cracks through
concrete near the ends of the steel plates as shown in Figure 3b and flexural
crushing of concrete as shown in Figure 3c, respectively.
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Figure 2. Load-Deflection Diagrams.
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Figure 3. Typical Modes of Failure.

CONCLUSIONS :

The results of the tests performed in this study indicates that
significant increase in flexural strength and stiffness of the precast
prestressed concrete slab can be obtained by using steel plate bonded to the
tension surface of the concrete slab. For a given specimen group, the
strength and stiffness. of the slabs decrease with the increasing of the
effectivé span length. For a given effective span length, the strength and
stiffness of the slabs increase with the increasing of the strengthening steel
plate area. Also, strengthening the slabs with the steel plate reduces the
crack size in all load level. However, only the specimen group 2 is
recommended to use in practice since it had a progressive mode of failure,
while the specimen group 3 and 4 had an abrupt mode of failure.
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OBJECTIVES :

The overall aim of this study was to investigate the heat generation
and temperature distribution during the aerobic composting process of
organic fractions of municipal solid wastes. The specific objectives
included: monitoring of the temperature rise in composting mass,
development of a numerical scheme for obtaining heat generation from
temperature profiles, and finally, estimation of the heat generation from the
experimental temperature profiles utilizing the developed numerical
scheme, as well as evaluation of the influence of air flow rate on heat
generation and temperature profiles.

METHODS : e

Experimental Setup

Experimental setup included four cylindrical compostors made of
zinc sheet, insulated with microfiber, with dimensions: length of 1.0 m,
diameter of 0.5 m, and volume of approximately 0.196 m’. Four
experimental runs, RUN I, II, III, and IV, were conducted with different
aeration rates provided for the composting process. The four aeration rates
were 1.8, 3.6, 5.4, and 10 m3/d, respectively. Temperatures of the
composting mass were recorded as the biodegradation took place. Type K
thermocouples were inserted at different positions in each reactor for
temperature measurement. Data loggers and a computer were used to
monitor time and temperatures. A schematic layout of the experimental
setup is shown in Figure 1.
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Figure 1. A schematic layout of the experimental setup.

RESULTS :
Heat generation

o

Correlation between the heat generation ( q ), with time (t), for
each experimental run is shown in Figure 2.
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Figure 2. Correlation between heat generated and time during four
composting runs.

Heat was rapidly generated during the first few days and continued
increasing up to a maximum point, then decreased down to reach stable
state. The highest heat generation per unit volume (; ) occurred in RUN

IV, with the highest aeration rate. From this study, the maximum heat
generated obtained were 133, 221.4, 242, and 483.7 W/m® for RUN I, II,
11 and IV, respectively.
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CONCLUSIONS :
Aeration rate was an important factor for heat generation in the

composting process. The higher o indicated faster rate of temperature

increase with time and vice versa. Faster rate of temperature rise implied
higher heat generated. Based on the results of temperature profiles of the
four experimental runs, it could be stated that, the three parameters
monitored during the composting process, aeration rate, maximum
temperature, and rate of temperature change with time were interrelated.
Temperatures and heat output is one way of assessing compost quality.

141



Project Title : Production of Activated Carbon from

Lignite Coal
Author(s) : Assoc. Prof. Dr.Chaiyot Tangsathitkulchai
Miss Naparat Jiwalak
Presented by : Assoc. Prof. Dr.Chaiyot Tangsathitkulchai
Educational Institute : School of Chemical Engineering,

Institute of Engineering,

Suranaree University of Technology
Contact Address : 111 University Avenue, Muang District,

Nakhon Ratchasima 30000

Tel : 044-224-490

E-mail : chaiyot@ccs.sut.ac.th
Research Field : Engineering

OBJECTIVES :

This research was aimed to study the preparation and
characterization of activated carbon from lignite coal by physical and
chemical activation. CO, was used as an activating agent in physical
activation while KOH was an activating agent for chemical activation.

METHODS :

Lignite coal from Maemoh, Lampang Thailand was used as a
precursor in the present study. The proximate and ultimate analysis of the
coal are given in Table 1. In the physical activation process, 15 g. of the
coal sample (0.60-0.85 mm in size) was subjected to pyrolysis in a tube
furnace at 700°C under N, atmeosphere for 1 h. About 6 g. of the resulting
char was activated under CO, atmosphere as a function of temperatures. For
chemical activation, dried coal was mixed with 50 wt.% KOH solution to
give KOH : coal = 1:1 by weight for 2 min, dried and then carbonized under
N, for 1 h at various temperatures. The resulting activated carbon was
washed with distilled water. The surface area and pore size distribution of
activated carbon were characterized using a surface area analyzer
(Micromeritics ASAP 2010).

Table 1. Proximate and ultimate analysis of Maemoh coal

Proximate Analysis Ultimate Analysis
(Wt %) (wt %)
; ; Fixed Carbon 0
Moisture | Volatile | Ash (by difference) C/H|N|S (by difference)
5 37 23 35 511 4|22 41
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RESULTS :
The properties of activated carbon prepared by ‘physical activation
of coal at 700°C, 800°C and 900°C are presented iri Table 2.

Table 2. Properties of activated carbon prepared by physical activation.

Temperature | Time SpeT Yaicio Vi Viotal Avera_ge

. 2 3 3 3 pore size

(C) | (min) | (mg) | (cmp) | (cm'lg) | (emlg) | P

700 60 286 0.12 0.02 0.14 2.02
(86%) | (14%)

800 60 378 0.16 0.05 0.21 2.25
(76%) | (24%)

900 60 372 0.19 0.13 0.32 343
(59%) | (41%)

Both the surface area and pore volume was found to increase upon
activation from 700°C to 800°C. There is a tendency that increasing
activation temperature causes an increase in the volume percentage of
mesopores in comparison with the micropore volume. This is possibly due
to the more rapid increase in 'gasification reaction with increasing
temperature. The changes of pore sizes at higher temperatures from 800-
900°C did not affect the surface area.

The activated carbons from chemical activation showed a much
higher surface area than those obtained from physical activation. The
increase of temperature from 600°C to 900°C increased the surface area
from 910 m*/g to 2236 m’/g. The results of surface area and pore size
distributions are tabulated in Table 3. The SEM micrographs are shown in
Figure 1.

Table 3. Properties of activated carbon prepared by chemical activation.

Temperature | Time |KOH :| Suer | Viioo | Vewo | Vi | 2YET28C
(°C) (min) | coal | (m¥g) |(cm*/g)| (em’/g) |(cm’/g) po(;enf)!z 5
600 60 g 910 0.38 0.11 0.49 2.17
/ (78%) | (22%)

700 60 1.271 1368 | 0.57 0.12 0.69 2.02
83%) | (17%)

800 60 180 1781 0.72 0.19 091 2.05
(79%) | (21%)

900 60 o 2236 | 0.84 0.46 1.30 2.33
(65%) | (35%)
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Figure 1. SEM micrographs of activated carbons prepared by chemical
activation at (a) 600°C and (b) 800°C.

CONCLUSIONS :

Highly porous activated carbons can be obtained by activating the
indigenous lignite coal. The activated carbons from chemical activation
exhibited much higher surface area and pore volume as compared to those
obtained from physical activation. The pore size of the resulting activated
carbons from both methods were mainly in the micropore size range.
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