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Abstract

In this study, the jar test experiment was applied for simulating the
coagulation process of the wastewater treatment plant with sludge
recirculation. The samples of wastewater and sludge were taken from the
integrally industrial wastewater treatment plant of Chung-Li, Taiwan. The
results showed that with sludge recirculation the enhancement of color
removal was enhanced up to 35% compared with no sludge recirculation.
And, the color removal enhancement of coagulant aluminum sulfate was
approximately two times better than that of coagulant polyaluminum
chloride (PACIl). At the same moment, the COD was slightly increased
about 5%, but the removal of suspended solids was rarely affected by the
sludge recirculation. The optimum dosages of return sludge were found
approximately between 2340 mg/L and 4680 mg/L with different water
samples and different coagulants in the study.

Key words: Jar test, sludge recirculation, true color
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Abstract

Under the Waste Disposal Act of 1988, Taiwan implemented the first extended
producer responsibility (EPR) legislation to collect and recycle various municipal
wastes. In 1990, mercury-containing batteries and lead acid batteries were listed as
products subject to the EPR scheme. Manufacturers, importers and sellers of listed
products were required to achieve the collection and recycling rates set by the
Environmental Protection Administration (EPA).

In March 1997, the new amendments to the Waste Disposal Act changed the
EPR scheme to require the responsible manufacturers or importers to pay recycling
fees instead of fulfilling the mandatory collection and recycling targets. Besides,
labeling requirement is applied to batteries containing mercury or cadmium. The
retailers, on the other hand, are required to take back the used dry batteries from
consumers. The recycling fees are paid to the EPA-administered recycling funds,
which are used to subsidize the costs of collection and recycling, to subsidize or award
recycling systems, to reimburse municipalities for waste disposal, to pay for the costs
of third-party certification, and for other uses related to recycling. In 1998, Ni-Cd
batteries for general consumer uses are added to the EPR product list. From
November 1999, the EPR regime was expanded to cover all kinds of dry battery
chemistries. The volume collected in 2001 is 586 tons for dry batteries of various
chemistries. In the mean time, the collection rate is 6.2% for dry batteries. Despite
the legislation, the collection rate achieved is low for dry batteries. This can be
attributed to the relatively small size of dry batteries, which are often disposed
together with general garbage.

To raise public awareness of dry battery recycling, EPA initiated a nation-wide
school education program in late 2001. Besides, the subsidy rate for dry battery
collectors was doubled from March 2002. The volume collected in 2002 is 923 tons,
and collection rate is 10.3% for dry batteries. This paper outlines the history and
current situations of dry battery recycling in Taiwan, as well as EPA’s efforts to

promote dry battery recycling.

Key words : dry battery > recycling
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The foundry produce 1.5million waste per year. These diverse
foundry wastes deriving from different equipments are difficult to reuse
them. The chemical composition of waste foundry sand is mainly SiO,
(60%-90%). The physical character of waste foundry sand is similar to
natural sand. The chemical composition of foundry slag is mainly SiO,
and residual irons. The physical character of foundry slag is similar to
natural sand, too. The character of foundry dust is similar to waste
foundry sand except of its grain. At present, the way of reusing the waste
foundry sand and foundry slag is to be the civil engineering material.
Although the character of foundry dust is similar to waste foundry sand,
the dust has a confined way to reusing for its fine gain.

In this study, by the way of inspecting the foundry and reusing
factory is to understand the situation and questions of producing, and
reusing. Analyzing the advantage and drawback of the reusing
technology purpose to propose the best way to reuse the Foundry Waste.

Key words: foundry waste, resource reusing
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g %'EIJ"’ I )3 M5 m B KRR E Bk /k‘fﬁ/*; Feis ik lfcq DL -9

FERBRATZ TN A H 5 0.268 ~ 0.247 4= 0.209 ppm > ¥+ >+ 0.200
ppm,;&! 75 R AR K %% 43 0.149~0.057ppm 2. FF 30X 5 4% Bk R ik At
o B4 AFEFicH F AT i T %*“0600ppm o5 H
BHFRNZF F AT A 0.300ppm o FPF T FEFIELE AL L - 4P M
TR FHRTFF ARG RIS T - EFFEHRLZTFF FF I fED
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B od BRAEIRR Y AF R Ippm 2 R H -
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¥ 5 33.9 49 102.1 & 31.2 0.045
WL 31.4 54 101.4 & 186 0.268
A7 T 31.4 54 101.4 & 51.7 0.075
EAE R 32.2 54 101.4 % 103 0.149
75k kg 32.2 54 101.4 % 171 0.247
B 31.4 54 101.4 % 39.5 0.057
Ak 31.4 54 104.4 ! 145 0.209

32B Fug # —»#"”I"féff*

B &AWz LHFE2ZAPMFAPEEEE F AR E40dk 29757 5 o
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cd Rt e B AEBERSI 042ppm - 2 2 BHER L FER
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Pl E R % 0.300ppm 2 g o ] 5 ¢ AP PR B A T 55K
/ T/?E@]"/"j/ﬁ-* ‘5\' ‘7';’447””:—)}"7;/n %E_ IPJ]*JFE%&O300ppm—»/%}iO

%2 B}";\%}:’f{ﬁpﬁ'}’*‘?\ —“’——ﬁ /}Ea)i

_— ;z BR | RS 8 I\iHa
(C) | (%) | (Kpa) (¢ g/Nm’) | (ppm)
RFEzA(LR) | 374 46 | 101.1 % 86.0 0.124
RFEA(TR) | 374 46 | 101.1 % 517 0.746
ROk | 374 46 | 101.1 % 245 0.353
75k R 36.6 48 101.0 @ 61.0 0.087
#ine (L Rh) | 366 48 101.0 % 83.0 0.120
RS (TR) | 36.6 48 101.0 % 513 0.739
BRF 38.0 44 101.0 e 82 0.118
doRE 38.0 44 | 101.0 % 513 0.739
fie iL 54 38.0 44 | 101.0 % 297 0.429
A 37.4 46 | 101.0 % 93.0 0.134
E LR 37.4 46 | 101.0 @ 206 0.297
pH £ AL# 37.4 46 | 101.0 % 57.0 0.082
FE A 36.1 50 | 101.1 % 57.0 0.082
TRCR) 36.1 50 | 101.1 % 38.0 0.077
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0.7
0.6 A —
0.5 - == T e
g 0.4 1
g 0.3 A
0.2 +
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oo 1 | I
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L3 MR AE T2 FRAYR

FER R R/ N N AL 9
Ranage Averaged
Ep Oct 2000~Jan 21.2~4.1 11.4(ppb) Automated IC [16]
2001 (3 %) (ppb)
F ¢ Oct2000~Jan 13.6~4.2 9.2(ppb) Automated IC [16]
2001 (3 ) (ppb)
Qi May 2001~Mar | 3.8~45.6 17.2 Automated [12]
2002 (4 =) (1 g/m’) (1 g/m’) Denuder/Filter-pack
sample
< i ¥ F | May 2001~Mar | 2.2~7.3 3.7 Automated [12]
(Park) 2002 (4 %) (u g/m3 ) (u g/m3) | Denuder/Filter-pack
sample
FS k| 2000~2002 2.4~7.5 147 GC Chenilum- [17]
5 20000 & (mg/m’) 55 inesence
2900 =g (1 g/s-m?)
%2+ 3 | May~Jul 1999 66~205 130 NIEA A426.71B [18]
6000 =g 324~1488 813
12000 =g 183~1050 459
25000 8¢ (ngm’) | (ugmd)
(8 %)
& FEAK Jul 2003 NIEA A426.71B [19]
3 24000 =g 0.296~1.159| 0.676
125000 =g 0.081~0.615| 0.336
2 =) (ppm)
M 2| Apr~Sep 2003 NIEA A426.71B
& A 3 0.057~0.268 | 0.209
B 0.082~0.746| 0.312
(2 =) (ppm) (ppm)
LT

AR AEH PN £ F 2 ACL & K P ARGk TN Y H R
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BT L3 Y NS P 1
2l s BT A BRBE ST M 1A i B4
# %

AETEAMA S AR REPRETRE L P AP AR Bk
4#@&&&7 L ﬁ%w%mﬁﬁu¥~v¥aﬁ:v¥<MX>
L BRI w?_» TEF el AW FERTRE R EFRASY
penip g R T o BTX 24 %57 i 914~99.6% » & e Bt 4 vd %
% %% 0.121 mg/L Oy mgVSS - hr o # =t 12 HBOD 5 45 #hi& 7 o8 s 5 2
W BB A2 wE A BEA S F T F 2 M- 7 F kAR (30mg/L)
2 @R (0~50 g/L NaCl) 2 BOD #g 7 - 1% § BN e ik k£ 8w F
IHEFEF AN B BEFR mETER AL BE L BT
TROERGBBPHMT o HF U KR MU KR PR
#dy 0 1 Monod & 4 #2582 47 0 JIF LA Sliein 3t KR TG
PR o R BT RA AT FF 0 F R0 F A
021021 % 0.15h" e &fs > #FHFCFHLN I FBART AT E 0

"er PHEF ¥y 0 31 Kargl BRPFFIEGVEF AT KA ugkd

FL A BB F K, ¥ T FE R 7 ¥ A u] 5 2.64x10°

g/L, R?=0.8603 ~ 1.96x10° g/L, R’=0.8373 % 3.19x10° g/L, R>=0.9260 »
FRTFXBAIAIFIGERNEE D F o LA R X HF -

M @ Hi I 2 e s BRI
Effect of Salinity on the Respiration Characteristicsof BTX
Oxidizer

Ching-Hsing Lin, Wen-Der Liu, Chun-Chih Hsiao, Wen Lee,
Hui-Ying Liu, Ssu-Fan Lin, and Chun-hsuan Yu

Department of Safety Health and Environmental Engineering, Tung Nan Institute of Technology
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Abstract

This study intends to examine the respiration characteristics of
benzene, toluene, and xylene (BTX) under various salinities by
microorganisms that cultivated from chemostat reactor fed with mixed
substrate of benzene, toluene, and xylene as sole carbon source. Oxygen
uptake rate measurements were performed on BTX oxidizer cultivated in
fresh water medium and subjected to the shock load of saline water having
a wide range of salinity(0~50 g/L NaCl). The results were compared with
those of fresh water medium as a control and correlated to the NaCl
concentrations. Results showed that the salinity had significant impact on
respiration characteristics of BTX oxidizer. Measured data from batch
experimentals were modeled with Monod kinetics, giving that the
maximum substrate utilization rates for benzene, toluene, and xylene were
0.21,0.21, and 0.15 h", respectively. Then experimental data from saline
mediums was fitted with Kargi inhibition equation, yielding values of
2.64x10° g/L, R*=0.8603 for benzene, 1.96x10° g/L, R*=0.8373 for
toluene, and 3.19x10° g/L, R*=0.9260 for xylene. This result suggested that

K; of BTX could be the same order.

Key words: oxygen uptake rate, respiration characteristics, salt inhibition
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Fr] ¥ #c Krpn=0.152x10° mg/L » 3ap) (5% %18 A0k B b gl it (5% { 4 agp
Ple o @ g 44w 2 & 2 5 »Dan, N. P.oU 2 B2 e 20~ 32 % 45g/L
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B 5ok ARA Y S 01050032 0.52 mg/L - d £ T Gk 4T A
Chemostat ¥ BB & 54 X k4 R FREFRFT » & BREY 4 FERTIBS
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Bt A FI F Knd @B AE2 02107 g R A 2

#. 2 Chemostat ¥ Ji& BH (T2 % st 4

TP FoRBE
pH 6.1£0.3
DO (mg/L) 4.9+1.2
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Abstract

Textile industry used to be Taiwan’s most important industry in the
60~70’s. It created lots of foreign exchange for Taiwan and laid the
groundwork for the island’s economic booming. Currently, Taiwan’s
industrial focus was shifted to high-tech”, and the importance of textile
industry was somehow overlooked. However, since it is still an
important livelihood industry, it’s sustainable or not still closely related to
Taiwan’s sustainability.

In this study, newly developed environmental policies and
regulations related to the textile industry were first reviewed. Several
environmental issues, which have impact on the textile industry were
identified and studied. Among them, environmental textile or
“eco-textile” was selected to studied thoroughly in this study. It is
because this kind of the products was made of recycled or recovered
material, such as PET bottles, and this not just meets the global “green”
trend, but also boosts the trading of textile products. It is found that the
market and development of eco-textile was rather week. Hence, special
efforts will be devoted to understand the status and its development of
“eco-textile. A case study will be studied thoroughly to identify the
barriers and blockages for the development of eco-textile, whether
technologically or legally. Finally, a comprehensive suggestion will be
proposed for both government and industry to assist textile industry in
creating another pinnacle for Taiwan’s foreign trade.

Key words: Textile industry, eco-textile, environmental textile, green
textile, recycled textile
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The Evaluation for a Microarray Prototype on the Diagnosis

of Biocorrosion

YJ Chang', WL Wu?, CY Tsu®, WT Lai’, CY Tsai’, and CH Chen’

! Assistant Professor, Department of Safty Health and Environmental Engineering,
Tung Nan Institute of Technology
’Department of Safty Health and Environmental Engineering,
Tung Nan Institute of Technology

Abstract

Several specify probes which corresponding to the bacteria relating to
corrosion were selected for building a prototype of a corrosion-diagnosis
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biochip. The probe SRB385 (for sulfate reducing bacteria), EUB338 (for
domain Bacteria), ACD840 (for Acidiphiliumsp.), and THIO820 (for
Thiobacillus thiooxidans and Thiobacillus ferrooxidans) were selected to
fix on the positive charged nylon membrane in this study. Then the DNA
extracted from either aerobic or anaerobic bioreactor were amplified by
PCR and labeled with DIG.  After hybridization and washing process, the
chemical colorization was performed by adding color substrate and the
reaction for each probe was evaluated. The advantages of this system are
low cost of equipment, economic stuff, and commercial potential.
However, the low sensitivity and the operational experience will affect the
accuracy of the results of this system.

Key words: Biocorrosion, Sulfate reducing bacteria, Microarray, Southern
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The Observing Article for Implementation of Design for

Environment in Automotive M anufacturer

Yu-cheng Chang ~ Amos Chang

Taiwan Green Productivity Foundation

Abstract

To promote resource recycle and reuse is an important policy about
enhancing gross national life quality and national image. The policy
should account for the feasibility about resource recycle and reuse from
product design, manufacture, sale, and use to disposal. The automotive
industry is a key industry that possesses high industry relational grade and
competent to promote industrial value-added. The article deliberates
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about European Union and Japan measures to promote resource recycle,
and to probe into automotive industry promoting design for environment.
It will be establish the automotive industrial benchmarking about
Resource Recycle and Reuse Act.

Key words: Design for Environment (DfE), resource recycle and reuse
act, recycle
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Abstract

We report here the pathway to prepare titania/gold/polypyrrole(PPy)
trilayers nanocomposites to modify the photocatalytical characteristics of
rutile titania nanoparticles. First, Au-containing nanocomplexes with the
mean diameter of 2 nm in 0.1 N HCI aqueous solutions were prepared by
roughening Au substrates with electrochemical oxidation-reduction cycles
(ORC) in 0.1 N HCI. Then these Au-containing nanocomplexes were
added into 1 mM rutile titania nanoparticles solutions at pH 1 to form
titania/gold core/shell structures. Finally, PPy-coated titania/gold
nanocomposites with a trilayers structure can be prepared by the
formation of self-assembled monolayers and further orderly
autopolymerization of pyrrole monomers on the Au-containing
nanocomplexes in the core/shell structures. The characteristics of the
modified nanocomposites were investigated by the analyses of X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), transmission
electron microscopy (TEM) and ultraviolet-visible absorption spectra.

Key words: Modification; Au-containing nanocomplexes; Titania
Introduction

Nanoscale titania is one of the most investigated oxide materials recently
owning to its important applications in environmental cleanup, photocatalysts,
and solar cells. To increase its photocatalytic efficiency, many methods have been
developed to prepare Au-coated TiO, nanocomposites. TiO, forms three different
crystalline structures: rutile, anatase, and brookite. Rutile 1is the
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thermodynamically stable phase, while anatase and brookite are metastable
polymorphs that irreversibly transform to rutile upon heating. The electronic
structure and properties of single crystalline rutile have been studied quite
extensively, but only little is known on nanocrystalline rutile, while most of the
literature on nanophase TiO, concerns ultra fine colloids of the anatase
modification. The interest in colloidal anatase stems from its high photocatalytic
activity, which is considered by many to be superior to that of rutile. However, the
rutile phase is much more stable than anatase and easier to produce.

Bulk metallic gold typically exhibits a very low chemical and catalytic activity.
Among the transition metals, gold is by far the least reactive and is often referred
to as the “coinage metal”. The low activity of metallic Au is a consequence of
combining a deep-lying valence d band and very diffuse valence s, p orbitals.
Recently, gold has become the subject of a lot of attention due to its unusual
catalytic properties when dispersed on some oxide supports, like TiO, and Al,O;.
The Au/TiO, system is particularly interesting. Gold particles supported on titania
are active catalysts for the low-tempwrature oxidation of CO, the selective
oxidation of propene, and photocatalytic oxidations used for environmental
cleanup.

In the previous studies of surface-enhanced Raman scattering (SERS)
spectroscopy of polypurrole (PPy), we reported the evidence of chemical effect on
SERS of PPy electrodeposited on gold roughened by electrochemical
oxidation-reduction cycles (ORC) and the relationship between crystalline
orientations of gold and SERS of PPy deposited on it. Encouragingly, during
roughening Au substrates by the ORC treatment, stable Au-containing
nanocomplexes are found existing in a 0.1 N KCI aqueous solution without any
other additive. In this study, we report here the pathway to prepare
titania/gold/polypyrrole(PPy) trilayers nanocomposites to modify the
photocatalytical characteristics of rutile titania nanoparticles. First, Au-containing
nanocomplexes with the mean diameter of 2 nm in 0.1 N HCI aqueous solutions
were prepared by roughening Au substrates with electrochemical
oxidation-reduction cycles in 0.1 N HCIl. Then these Au-containing
nanocomplexes were added into 1 mM rutile titania nanoparticles solutions at pH
1 to form titania/gold core/shell structures. Finally, PPy-coated titania/gold
nanocomposites with a trilayers structure can be prepared by the formation of
self-assembled monolayers and further orderly autopolymerization of pyrrole
monomers on the Au-containing nanocomplexes in the core/shell structures.
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Experimental

Chemical Reagents. Chemical Reagents

Pyrrole (Py) was triply distilled until a colorless liquid was obtained and was
then stored under nitrogen before use. HCl was used as received without further
purification. The reagents (p.a. grade) were purchased from Acros Organics.
Rutile TiO, nanoparticles were purchased from Desunnano Co., Ltd, Taiwan. All
of the solutions were prepared using deionized 18 MQ cm water.

Preparation of Au-Containing Colloids

All the electrochemical experiments were performed in a three-compartment
cell at room temperature, 24°C, and were controlled by a potentiostat (model
PGSTAT30, Eco Chemie). A sheet of polycrystalline gold foil with bare surface
area of 0.238 cm?, a 2 x2 cm” platinum sheet, and silver-silver chloride (Ag/AgCl)
were employed as the working, counter, and reference electrodes, respectively.
Before the oxidation-reduction cycles (ORC) treatment, the gold electrode was
mechanically polished (model Minimet 1000, Buehler) successively with 1 and
0.05 pum of alumina slurry to a mirror finish. During the ORC treatment, the Au
substrate was cycled in a deoxygenated aqueous solution containing 0.1 N HCI
from -0.28 to +1.22 V vs Ag/AgCl at 500 mV/s with 100 scans. The durations at
the cathodic and anodic vertexes are 10 and 5 s, respectively. Then the AuCly
nanocomplexes were prepared in this aqueous solution and some drops containig
this Au complexes were immediately added in an aqueous solution containing 1
mM rutile TiO, nanoparticles at pH 1. Subsequently, 0.2 m mol/L pyrrole
monomers were added into this AuCly-coated TiO, aqueous solution and the
mixture was stirred for 1 hr at room temperature to prepare titania/gold/PPy
trilayers nanocomposites.

Characteristics of prepared titania/gold/PPy trilayer s nanocomposites

For the X-ray photoelectron spectroscopy (XPS) measurements, a Physical
Electronics PHI 1600 spectrometer with monochromatized Mg K, radiation, 15
kV and 250 W, and an energy resolution of 0.1-0.8% AE/E was used. To
compensate for surface charging effects, all XPS spectra are referred to the C 1s
neutral carbon peak at 284.6 eV. Surface chemical compositions were determined
from peak-area ratios corrected with the approximate instrument sensitivity
factors. Ultraviolet-visible absorption spectroscopic measurements were carried
out on a Perkin Elmer Lambda 25 spectrophotometer in 1 cm quartz curvettes.
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Results and Discussions

In ORC treatment, the chloride electrolyte was selected, since as for silver,
this facilitates the metal dissolution-deposition process that is known to produce
SERS-active roughened surfaces.”” Figure 1 shows the typical triangular
voltammetry curve obtained at 500 mV s’ on gold in 0.1 N HCIl. The most
distinguishable feature is the marked appearance of the cathodic and anodic peaks
at ca. 0.2 and 0.3 V vs Ag/AgCl, respectively, when the Au substrate was
roughened between -0.28 and 1.22 V vs Ag/AgCl in ORC treatment. Actually the
anodic peak begins to show at the 10th scan. It grows with the scanning. Similar
reports, but without this anodic peak, were also shown in the literature.

Figure 2 demonstrates the absorbance maximum of rutile TiO, nanoparticles,
used in this study, appearing approximately at 325 nm. As shown in spectrum a of
Figure 3, the absorbance maximum of AuCl,7 nanocomplexes appears
approximately at 308 nm, which is markedly different from that of zero-valent Au
located at ca. 520 nm. After addition of pyrrole monomers, the absorbance at 308
nm disappears and a new band of n-m* transition of PPy in the region of 400—500
nm with absorbance maximum at ca. 463 nm arises instead, as shown in spectrum
b of Figure 3 . It indicates that the TiO,/Au/PPy nanocomposites with a core-shell
structure have been successfully prepared. Figure 4 shows the XPS survey
spectrum of the prepared titania/gold/PPy trilayers nanocomposites. The Ti, Au
and N signals are markedly demonstrated. Primary result shows that the
modified trilayer nanocomposites can improve the decomposition reaction of
methyl blue. Detailed researches are under way.

4.00 —

0.00 —

Current/mA

-4.00 —

-0.40 0.00 0.40 0.80 1.20 1.60
E/V vs. Ag/AgCI

Figurel. I-E curve for roughening Au substrate with
scan rate of 500 mV s™' and 25 scans in 0.1 N HCI.
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Figure 2. UV-vis spectrum of TiO, nanoparticles-containing
0.1 N HCI aqueous solution.
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Figure 3. UV-vis spectra of (a) Au-containing nanocomplexes
-coated TiO,; (b) TiO,/Au/PPy nanocomposites.
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Figure4. XPS survey spectrum of the titania/gold/PPy nanocomposites.
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