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Abstract

The objective of this research is to measure calibration service’s satisfactions
and to plan for improving the calibration laboratory service to present for organization
administrator using quality management tools. SERVQUAL and Kano’s Model. Quality
levels are integrated and used as input to Quality Function Deployment (QFD). which
Is a structured approach to define customer needs and translate them into specific
plans. Collection of 54 samples are showed that service users as satisfactions due
to SERVQUAL. After calibration the instrument is in good condition as before and
calibration report is accurate and complete. It’s must-be quality attributes from Kana's
Model. The value from integrated model are into QFD phase 1 to acknowledge that
“knowledge of calibration fields” These are importance technical requirements and
enthusiastic service and put into QFD Phase 2 is to acknowledge that training efficacy
and development of knowledge and skills.

Keywords: Servqual, Kano's medel, Quality Function Deployment, Integrated model
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The development of a semi-automatic extrusion machine for
producing the plant pots from coffee grounds
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Abstract

This research aimed to fulfill the needs of Farm Women Group Association
Klongluang (Klong2). The first step was to convert the needs of users to be the
requirements in constructing semi-automatic extrusion machine. These requirements
were indicated; 1) machine could produce two flowerpots at once. 2) extrusion
time could be started from 0.1 second upward. 3) extrusion force was between
50 — 50,000 pounds/inch?. 4) the machine provided the safety system by applying the
safety engineering method. These were using two hands simultaneously in controlling
the machine and providing the emergency button. 5) production rate was average
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4 flowerpots per 1 minute. Next step, performance testing of this semi-automatic

extrusion machine was tested with Design of Experiment technique (DOE). This testing

consisted of two main issues which were the degradability in soil and water. Three

testing factors were identified; weight of coffee grounds, chemical bond, and extrusion

force. As a result, it showed that the most effective factor of production was 155

grams of coffee grounds, 55 grams of chemical bond, and 1,500 pounds per inch” of

extrusion force. It could degraded in soil about 44 days and degrade in water about

24 days. This period had no effect with the growth of plants.

Keywords: semi-automatic extrusion machine, coffee grounds plant pots, Design of

Experiment
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A*B*C 8 17.701 17.701 2013 1.41 0212
Error 27 42.000 42.000 1.556
Total 53 1036.571
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Source DF Seq S8 Adj 85 Adj MS F P-value
A 2 56.686 56.686 28.343 19.04 0.000
B 2 65.341 65.341 32,670 24.22 0.000
C 2 756.114 756.114 378.056 219.46 0.000
A*B 4 0.419 0.419 0.098 0.05 0.872
A*C 4 0.334 0.334 0.056 0.04 0.899
B=C 4 12.676 12.676 3.019 1.67 0.135
A*B*C 8 19.091 19.091 2.454 1.55 0.298
Error 27 38.000 38.000 1.355
Total 53 992.499
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Abstract

The objective of this research was to study the satisfactions of graduate study
service at the department of Industrial Engineering, faculty of Engineering, Rajamangala
University of Technology Thanyaburi. This study compared to the differences between
the expectations and satisfactions with in the service guality of service received
by students using SERVQUAL-TRAN technigue. The researchers studied a sample
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“annsdusyineleTimnssugaamng auglmnisuamand suinendewaluladivenasyg
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of 99 graduate students. The results found that lower levels of satisfaction, when
the comparing service expectation with satisfaction. The key issues that must be
improved as 1) staff response, 2) adequate student services, 3) student feedback,
4) student records management system, and 5) life-long learning. However when used
t-test to test the difference between the average of expectations on service quality
and satisfaction of service learning, the students satisfied with 1) Students possess
ethics, 2) Ability to implement knowledge, 3) Students have related personaliy skills
and responsibility, 4) Detailed course materials are provided by teaching faculty,
5) Teaching faculty give prompt responses to students’ requests, 6) Students receive

prompt, individual attention from teaching faculty.

Keywords: SERVQUAL, quality of education, service quality
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Abstract

This paper aims to determine the quality of construction managements of
sub-district administrative organizations (SAOs) in Chonburi province. Evaluation of
construction managements for those SAOs was done by surveying of the authorities
who are responsible in construction managements of SAOs as Chief Executive of the
SAQs, Chief Administrator of the SAOs, and/or Chief Construction division of the SAOs.
The forty-eight questionnaires were distributed to each SAQ, completed and returned
by those authorities. By applying the maturity model concept, the maturity level
evaluation system (MLES) level of construction managements was categorized into five
levels ranging from 1 to 5. As the results from statistical analysis, it was found that 6.25
percent of those forty-eight sub-district Administrative Organizations had MLES below
the first level. It was found that 4.17 percent of SAOs practiced with MLES level 1,
and 31.25 percent was in MLES level 2. Among those SAQOs, 6.25 percent showed the
MLES in construction managements at levels of 3 and 4. There was 45.83 percent of
SAQs in Chonburi province performed at the MLES level 5. The study also extended to
evaluate the problems particularly related to the construction managements in SAOs.
The results showed that the problem related to survey for construction designs had
a level of medium. The problems created from design and estimation of construction
work, construction control work, quality inspection work and maintenance and contract
coverage work show level of high. Moreover, it was found that the SAOs in Chonburi
province have the strength on the study of laws and rules before starting the project
and have the weakness on the lack of persons in construction management.

Keywords: quality, constructions works, sub-district administrative organization,
Chonburi.
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Bandwidth Enhancement Techniques of Slot Antenna CPW-Fed
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Abstract

In this paper presents bandwidth enhancement technigues of slot antenna
CPW-Fed for wireless communication systems. Bandwidth enhancement techniques
are composed of step slot antenna and insert strip in the slot antenna. This antenna
is analyzed by using Finite Difference Time Domain (FDTD) method compared with
MoM of IE3D software. Herein, slot antenna fed by CPW is analyzed for return loss (S“
parameter), input impedance (Zm), VSWR, density of current, magnetic field and electrical
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field, bandwidth and far field radiation patterns, respectively. Simulated results can

be obtained resonance frequency and impedance bandwidth for four operating bands
which cover the requirement in bandwidths of IEEE 802.11b/g (2.4-2.4835 GHz), IEEE
802.11j (4.9-5.0 GHz), IEEE 802.11a (5.150-5.350 GHz) and coverage WIMAX (2-6 GHz),
and extended the slot antenna for UWB operation. The far-field radiation pattern of

resonance frequencies is bi-directional.

Keywords: bandwidth, impedance, pulse, dielectric, gaussian pulse, match
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Abstract

The objective of this research was aimed to examine performance behavior
on the construction site, where the inappropriate environment may result from the
demolishment to land fill stage, and to identify what problems and what the underlying
causes of the problems are, using the environmental management standard and related
requirements as facilitator to analyze the issues, and to investigate the sclutions for
such problems properly for more effective implementation. In present study, the
sample included workers on the construction site small to medium labor camps. The
questionnaires were instrumental to gather data from the workers in Bangkok territory
and its vicinity. A total of 200 participants included workers in the construction site,
contractors, foremen, supervisors, engineers, architect, and project owners. The results
were summarized into four areas as follows.

(1) A comprehension of construction setting

(2) Cognitive orientation of standard

(3) Behavior causing the inappropriate environment

(4) An implementation of the environmental standard

The results showed that the environment may have affected the construction
site, consistent with the hypothesis stipulated. As the proper land preparation relating
to the construction should be executed from the initial phase Most respondents
focused on demolishment management and land fill preparation primarily, followed
by space allocation for storage or disposal of the waste, which has been problematic
facing the construction site, the environmental standard has been more focused; they
recognized that the implementation of the environment standard would produce
positive effect on the construction site greatly.

Keyword: Problem , Environment , Standard
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Abstract

This paper presents a three-input one-output voltage-mode electronically tunable
universal filtter using only simple CMOS operational transconductance amplifiers. The
proposed filter provides lowpass, highpass, bandpass, bandstop and allpass filters into
one single topology. For realize all the filtering functions, no component-matching
conditions and no inverting-type input signals are required. The natural frequency and
the quality factor can be controlled orthogonally and electronically by adjusting the
bias currents. The proposed filter is simulated using PSPICE simulators to confirm the
presented theory.

Keyword: biquadratic filter, voltage-mode circuit, operational transconductance
amplifier, analog signal processing
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Co-Pyrolysis technique between Used Lubricant Oil and HDPE
by Activated Zeolite Catalyst

N.Phetyim'

Abstract

This research studied the optimum temperature for activating zeolite to use as
a catalyst in the process of co-pyrolysis of used engine oil and high density polyethylene
(HDPE) to offer diesel oil. Pyrolysis temperatures in range of 400-430 °C with catalyst
of 0.5 % by weight of reactant and used engine oil per HDPE of the ratio of 100:0
by weight were performed. Zeolite was activated at 200 300 and 400°C. It was found
that the optimized activated temperature at 400 °C provided the highest pyrolysis oil
of 73.80 wt% while flash point temperature was lower than the standard of Department
of Energy Business. Co-pyrolysis in ratic of cil:HDPE of 75:25, 50:50, 40:60, 25:75 and
0:100 by weight were studied. Experimental results showed that only the ratio of 50:50
to oil pyrolysis the qualifying standard diesel, such as flash point of 61.5 °C, specific
gravity of 0.820, viscosity of 2.60 cSt, color of 3.0 and distillation of 90% recovered
at 250.5 °C. The analysis of component of hydrocarbon by GC-MS of co-pyrolysis oil
at the ratio of 50:50 showed the maximum linear paraffin lower than C24 (C<24) and
subsequent double bonds contained hydrocarbon compounds.

Keywords: Co-pyrolysis, Lubricant Oil, High Density Polyethylene, Zeolite

' Department of chemical and Materials Engineering Faulty of Engineering , Rajamangala University of
Technology Thanyaburi
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1. Introduction

Plastics wastes have been
continuously increasing according to
their effective utilizations. The main
alternatives methods of waste treatment
employed today are incineration and
landfill deposition for plastic wastes.
However, these are far from optimal
treatment options, because they can
raise environmental issues, like toxic and
greenhouse gas emissions, etc. Besides,
their organic content is washed, otherwise,
valuable in several applications. One of the
benefit ways of the energetic and organic
value of these wastes is pyrolysis. Most
of plastic wastes from packaging such as
bottle, shopping bags, etc., Polyethylene
is the highest composition in municipal
solid wastes, MSW. Used ubricant oils are
one of the principal wastes of automobile
sector. Environmental regulations require
the collection of this oil, since their
uncontrolled disposal may ereatly hazard
to underground and surface raw water. The
alternative recycling processes seems to
be economically uncompetitive, and only
20% of the collected oil are re-refined in
Thailand. The destination of wastes oil is,
depending on the country, incineration
and supervised landfill.

Thallada Bhaskar et al. [1] reported
thermal and catalytic treatment of
waste lubricant oil with silica, silica-
alumina, and alumina supported iron
oxide catalysts performed at 400 °C at
atmospheric pressure, Fe/SI0, catalyst

decreased the sulphur content from 1640
to 90 ppm and produced low molecular
weight hydrocarbons by cracking the high
molecular weight hydrocarbons. Su Shiung
Lam et al. [2] treated automotive engine
oil using microwave-induced pyrolysis
process, the results showed both fresh
and wastes automotive oil are mostly
composed of linear and branched paraffin
(>85.8%), making them suitable candidates
for pyrolysis, where the long-chained
organic compounds are capable of being
converted into valuable compounds.
Co-pyrolysis techniques have
received much attention in recent years
because these might allow the reduction of
volume of waste, the recovery of chemicals
and the replacement of fossil fuels. The
thermal co-processing treatment methods
could be environmentally friendly ways
for the transformation of used engine oil
and plastic waste into valuable products
such as chemicals or fuels. [3]. Salepcioglu
et al. [4] co-pyrolysed oil shale and LDPE
and showed the increase in gas yield as
the temperature of pyrolysis was increased
which was attributed to gas phase cracking
reactions to vield increased hydrocarbons.
Additionally, it can be seen that gaseous
n-paraffins and l-olefins constitute the
highest portion of the pyrolysis products.
As temperature increases, the amounts of
gases products increase which results as an
increase in aliphatic hydrocarbon recovery.
The aim of this work, the co-pyrolysis
technique of used lubricant oil with
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HDPE waste was studied for the optimal
temperature to activated zeolite catalyst
that produces liquid products. The
influence of the ratio of oil:HDPE on
the product yield and qualities were
investigated in order to determine the
optimum pyrolytic oil.

2. Materials and Methods

2.1 Materials and samples preparation

The sample of waste lubricant oil
was unspecified origin. The sample of high
density polyethylene (HDPE) waste were
collected from drinking water bottles, its
particle size was 5 mm.

2.2 Pyrolysis experiments

e Effect of Temperature activating
the catalyst. Pyrolysis experiments were
performed in a 1 liter unstirred batch
reactor, with atmospheric pressure of
nitrogen. The 350 g of wasted oil were
placed in the reactor, it was heated from
room temperature to a final temperature
of 430 °C for 6 hours using 0.5 wt. % of
zeolite catalyst. The catalyst was activated
in a furnace to temperature of 200 °C
left for 30 minutes. The experiments were
repeated by changing the catalyst activating
temperature 200 °C to 300 °C and 400 °C
respectively. The surface characteristic by
Scanning Electron Microscopy (SEM), LEO
model 1450 VP LEO of each activated
catalyst was investigated.

e Proportion of waste lubricant
oil and HDPE Co-pyrolysis of oil/HDPE
mixtures were studied in proportions
100:0, 75:25, 50:50, 40:60C 25:75, anhd
0:100 by weight. The accumulation of
liquid product had stopped and gases
products were no longer observed in
the system. The reactor was visually
inspected to ensure that the reaction
was fully completed. The yield of solid
product was determined by measurement
of the weight change in the reactor, the
yield of liquid product was determined
by measuring the weight increase in the
collected vessels. The yield of gaseous
product was determined by mass balance
and assumed that whatever mass of added
sample not accounted for by the liquid
and solid product measurements had left
the system in gaseous form.

e Product analysis
The pyrolytic oils were analyzed by gas
chromatography-mass spectroscopy
(GC-MS) by HP-5 column, length 30 m,,
diameter 0.25 mm. split 10:1, flowrate
0.9 ml/min oven temperature 170 °C
until 320 °C (10 °C/min) used to identify
their chemical composition. The other
properties were analyzed based on ASTM
methods as shown in Table 1.
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Table 1. Analyzed ASTM methods

Properties Standard methed Apparatus
Flash point °C ASTM D93 Pensky Martens, model HFP 380
Viscosity @40°C ASTM D443 TomppnonelTwaaty

Color ASTM D1500-96 Lovibond, model Camparator 3000 series
Specific gravity ASTM D129% Glass hydrometer
Distillation ASTM D86 Tanaka, model AD-6

3. Results and Discussion

3.1 The optimum of activated
temperature
After pyrolysis of waste lubricant oil, liquid
product yields (oil) are presented in table
2. The results showed oil yield highly
depending on activated temperature.
At the highest activated temperature
examined of 400 °C, the oil yield was
high (73.8 wt%). For the sample of non-
catalyst and catalyst, the oll yield slightly
increased from non-catalyst when catalyst
was used. While the oil yield was increased
when activated catalyst was used. In other
clockwise the solid yield were decreased
when activated temperature increased.
Comparing crystalline structures of zeolite
which were investigated by SEM was shown
in Figure 1. After zeolite was activated in
the furnace at high temperature, the
surface site was identified to be roughness
and more surface area.

Table 3 shows the results of oil
properties analysis obtained from waste
lubricant oil pyrolysis in difference
activated temperature. All samples
showed low flash point temperature

than the standard of diesel oil. Other
properties (specific gravity, color, viscosity,
and distillation) were on the diesel
standard. The relationship between
activated temperature and viscosity were
investigated, viscosity of oil were decreased
at high activated temperature. If distillation
(90%recovered) of pyrolysis oil is more
than 357 °C (standard of diesel oil) were
indicated heavy hydrocarbon composition
of product oil. The combustion of diesel
engine was produced toc much smoke.
However, the oils (yields) from waste
lubricant oil pyrolysis were low flash
point comparing to of Department of
Energy Business standard (<52 °C). The oil
products of HDPE pyrolysis have high flash
point temperature (about 65 °C) [5]. Thus,
to understand the chemical reactions
which could have taken place during the
co-pyrolysis of waste lubricant oil with
HDPE, the characterization of the liquid
products obtained has been carried out
in the next section.

3.2. Effect of different ratio of oil
with HDPE
Six different ratio of waste lubricant oil
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on HDPE waste mixtures were tested:
100:0; 75:25; 50:50; 40:60; 25:75 and
0:100 by weight. Each of these wastes
was subjected to a final temperature of
430 °C during 6 hours. Table 4 shows the
comparing properties of oil products, At
ratio of 25:75 was the highest oil yield
but flash point temperature unsatisfied
on diesel standard. Only the ratio of 50:50
by weight of oil product was satished
on diesel standard (flash point 61.5 °C,
viscosity 2.60 cSt, specific gravity 0.82,
distillation @90% (recovered) 250 °C and
color 3.0).
3.3 Compound of pyrolysis oil

Four ratios of oil and HDPE (types of oil
products) were selected for chemical
compositions analysis by GC-MS as shown
in table 5. For comparison purpose,
peaks were categorized into five groups:
linear paraffins lower than C_, linear
and branched paraffins higher than C_,

compounds with double bounds, cyclic
compounds (aliphatic hydrocarbons with
cyclic structure) and aromatic compounds
(eg. Benzene derivatives and PAHs) As
shown in Table 5, most of peaks were
identified as Linear paraffins lower than
C. for oil product at the ratio of 50:50 and
subsequent by hydrocarbon compound
with double bonds, linear and branched
paraffins of higher than C  and cyclic
compounds while aromatic compound
was not identified

in all cil samples. Increasing in HDPE
guantity effected in decreasing of linear
paraffins < C_ and linear and branched
paraffins > C_. The pyrolysis oil of ratio
50:50 by weight provides higher liner
paraffin compound compare to the oil
of ratio 25:75 by weight. Therefore flash
point and viscosity of oil from the ratio
50:50 by weight had higher than the ratio
25:75 by weight.

Table 2. Products yield of different activated temperature

Yield wt%
Catalyst Activated catalyst 0.5 wt%
Products Non-catalyst 0.5 wit% N e 4100°C
il 64.74 65.48 69.69 69.97 73.80
Solid 17.54 17.84 15.24 16.00 12.45
Gases 17.72 16.68 15.07 14.03 13.75
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Table 3. Comparison of properties of oil yield with the diesel standard

) Activated Temperature Non- Catalyst Diesel
Propesties catalyst 0.5 wt% Standard
200°C 300°C 400°C
Flash point (°C) 36 33 33 3 29 52,0
Specific gravity 0.82 0.82 0.82 0.82 0.82 0.81-0.87
Color 7.0 7.0 7.0 7.0 7.0 <5
Viscosity (cSt) @40°C 3.42 3.40 2.94 3.47 2:92 1.80-4.10
Distillation (°C) 264.0 251.7 297.4 374 289 <357°C
@90% (recovered)
Table 4. Properties of co-pyrolysis products.
Ratio of Oil:HDPE
Properties Diesel Standard
100:0 75:25 | 50:50 | 40:60 | 25.75 0:100

Flash point (°C) 325 | 330 | 615 | 315 | 315 65.5 >52 °C
Viscosity (cSt) @40°C 1.95 2.50 2.60 2.20 2.10 2.40 1.80-4.10
Specific gravity 0.82 0.80 0.82 0.78 0.78 0.79 0.81-0.87
Distillation °C 297 268 250 276 288 290 <357
@90% (recovered)
Color 7.0 5.0 3.0 4.0 3.0 1.5 <UD
0il yield (%) 73.86 | 80.44 | 91.97 | 82.85 | 92.05 | 84.42 -
Gases yield (%) 1229 | 1549 | 514 | 734 | 579 | 14.28 -
Solid yield (%) 13.75 | 407 | 290 | 982 | 2.17 1.30 -

(@) bfre activated -

(c) activated at 300 °C

(b) activated at 200 °C
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(d) activated at 400 °C




Figure 1. The crystalline structure of zeolite: (a) before activated, (b) activated at 200 °C
(©) activated at 300 °C and (d) activated at 400 °C

Table 5. Compounds of different of co-pyrolysis.

Ratio of
Oil : HDPE

Compound (%)

Linear paraffins
<C
“

Linecar and
branched

paraffins > C "

Double bonds
compounds

Cyclic
compounds

Aromatic
compounds

100:0

72.888

14,174

11.988

0.949

50:50

58.691

13.733

26.112

1.463

25:75

ST

6.370

34711

1.124

0:100

55.282

4,649

37.823

2.247
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Figure 2. Hydrocarbon analysis of co-pyrolytic oil at oil:HDPE ratio 100:0 by weight
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Figure 3. Hydrocarbon analysis of co-pyrolytic cil at oilt:HDPE ratio 50:50 by weight
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Figure 4. Hydrocarbon analysis of co-pyrolytic oil at cil:HDPE ratio 25:75 by weight
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Figure 5. Hydrocarbon analysis of co-pyrolytic oil at cil.HDPE ratio 0:100 by weight

4. Conclusion

In this paper, the co-pyrolysis of
waste lubricant oil and HDPE was
investigated for the optimum activated
temperature and ratio of waste oil:HDPE.
Zeolite was optimized at activated
temperature of 400 °C and provided the
highest pyrolysis oil while flash point
temperature was unsatisfied according to
the standard. The analytical component
of hydrocarbon by GC-MS of co-pyrolysis
oil at ratio of 50:50 by weight had the
maximum linear paraffin of lower than C |
(C<24) and subsequent by hydrocarbon
compound with double bonds. Only the
ratio of 50:50 by weight of oil product was
satisfied on diesel standard (flash point
61.5 °C, viscosity 2.60 cSt, specific gravity
0.82, distillation @90% (recovered) 250 °C
and color 3.0).
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