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Abstract
adsorption ability of the bamboo carbide was compared with it of wooden charcoal and activated carbon. As the result,

: The effective utilization of the bamboo which was unused organic resources was considered, and heavy motal

pH of the bamboo charcoal showed the basicity regardless of the earbonization temperature, and il. became clear 1o have
the adsorption ability which bamboo charcoal which mainly contains the potassium is excellent. Then, the practically
pxperiment was carried out on heavy metal adsorption ability in the street dust in utihizing the bamboo charcoal under
the planting {ree in the roadside as a mulching material. It became clear to be effective in the control of the heavy metal
pollution by laying the bamboo charcoal under the planting.

Key words : unused resource, bamboo charcoal,
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1. H#RBE N

MNEE, INETICHRRBEBHICSVWTEBSRALEFVEEEOBL, FNELI>TEFESENCLT
e, ULALERHS, AEEFBISHBLRSDZIHED, BRBENOXELZERL, RLALGRIZSMES
BAEHBL, FOBR, MEBEFWBELTEL, BLHE BERILTYERSNTLWDIARERND IR
fEEEn, HeOBBESRL, AMELTTRSEZOFEENOFRCEZALBHZEEREL, FAUBH
LEBERSTND, FAAFYUPPILFILT o/ — VB EOBERILEVYER, BETEELLCOER
ENEO LTV, ThoDEEMRBIREPKOFNEZBUT, BROICIIEFCTILALILERRD, U
ehioT, HECHIDIBMOESNBRNILEVOBRBICKERFEEREITIELBBRICHRTED. L
MLBEHS, ZOLSHBRETIEVEENEOSRORE CRTIMRDELACHNEMTTONRTED,
BECTRNAAISERYEEY—Ty bE UERREEEAZTHRTLEWN,

CHhETIC, MEME" SRR & UTRAVWCYERERGE ZORAICAT SMEICENTE, BEY
hE, BIOTHMEMER Y OMEMCENZYEERENDFET BT EAHASH L >TVS L,
BIESAMEO—DE LTEL SN TLBNAERDBRINEOESRIEEYUNORBRRIGICI DN TOME
BIbN TV, LML, FIRSNTLDHMEDZEETSHD, BPRERENEETN TV DBKREDERREN
ZCRABTELSVONRRTED, TIT, FRGEBMNES LTBRLERBRERICEBL, ThonYE
TRENOEELCOVWTRHER T LER, EHENBRALCHIRIROLEED CHTIRBENNTES S
&, BEUARDBEBERNSEET 22 EERELE

KRR T, FEEHEREOBIENCERSNCRIETRAEE, RYBHE TS THIBMUT S
I UABRESEELS, EPEBENAT DT L THENCRIZESRMMIBZELONT S LT, BFHHDE
FRIEERBILCEMULASD RIS ONIRE; ZVIDRA< I ZEBNE UTREZT 1

MRICAVCHBTELR L OEEENR, BPAELFBENCERINOOEERL, RESEYE
(R BBELEEME) & LT, Z29ILBIRTIVE LU, PILFILT T/ —IIVEERENRE U,

2.RB R

1. ERICERAULEEFERIGRERCEE

EENEYM TSV 2 & UT, Chaetoceros gracilis, Chaetoceros sp., Nannochloropsis sp., Paviova
lutheri DA TBEELTOERICERA UL, TS OBBRERBESKERBBOI A THILFr—THS.
EEREM TSV I MY ELT, FPILTIETF (Artemia sp.) &V AZZAWRT LY (Brachionus sp.) @2
BEEERA L, BERILEVYHEELTE, 29ILBYIFIAAFVIL (DOP) , LU, B /)L
A (BPA) ZBWBZ&C L,

2. EEEMEEREOBESY

2- 1. TSV N UOEE

S5y o v, SXTICK3BET (1000 1x) , 2:8R, 20°C TER (2 L/ 7) KEBE%E
Tot. EHERELUTED TH B, BREAK 1L S, EEF YDA (NaC) 20.747 g, &L VK
04 (MnCL- 4H,0) 0.8 mg, LT Ry D LFKIY (MgCl,- 6H,0) 9.474 g, $&ILHILY D AZK
0% (CaCl,- 2H,0) 1.326 g, WBF +UDL (Na,S0,) 3.505 g, kA UD L (KC) 597 mg, KB
KT hU DA (NaHCO,) 171 mg, £1bH U™ A (KBr)85 mg, g kU A+7F14 (Na,B,0, 10H,0)



34 mg, EILRROYF L (SrCL) 12 mg, L RUDA (NaF) 3mg, BIEUFDL (LCH 1 mg,
IokhUD A (K) 0.07 mg, #{EI/ULRARKIDY (CoCl,- 6H,0) 0.2 mg, ZIWEFILZZ D LIK
0% (AICL 6H,0) 8 mg, iR/ kfH (FeCl,- 6H,0) 5mg, ¥ V¥ 27 VEF kU ™DAZKIDY
(Na,WO, 2H,0) 0.2 mg, EUTFVBPYEZDL ((NH,),Mo,0,) 0.02 mg, NM &R 1.0 ml %1
ZEHOAEGHE Us, NMISKRE (&, FEX LIS, B®BFRUSA (NaNO,) 150 g, W VEAKRFHU
™A (Na,HPO) 10 g, TFL VI P VUFEE_F ~UDLE (EDTA-2Na)0.9¢g, E9= B, 1.5 mg,
FPIVIEBIE 75 mg, EAF Y 1 mg, TFLYITI UMEES (EDTA-2Fe) 25¢g, RUR (ERDO
FURFIL) PEIIRAYVEgHENZEDTHD, Chaetoceros gracilis, Chaetoceros sp.lcDWTIIE
Hth(C 0.0045%D T 1B R D LAENZTEBE UL,

2-2. BMTSVINIDER
FPILFEPELVVAZIVROLAVOIZEER, 2- 1 TEEUEERE 0L > (Nannochloropsis sp.)
HREE LTIBEL, T5VobhyRy FTER, FRAGEKTHRSR®R, ERICAVVEE

3. M HIREICL DB EVNEOERER

o THEEUCIEZER (MEEEYER) 50 ml i, BERILEVYE 1.2 mmol (FZEFER) 200X,
EATHIBHT (1000 1x) , 20°C, HFRWEMHICTEBRS YFaxk—bULE. REGETER, A2R7s1L
H—T2BL, BEREHMHABEEE AU, HERBECOVWTRE, FMEETIENRSEL, TORER
E2BEER (ERFHMEER) L—HICUE, Z2BEBRCOVWTE, JYIFILI-FILTILBLE, &
KB SO ATERBEERS Y, BFTTBRREBERE ARVOV LTS THRICKOBEEOBIRE
ERHE (Frac-B) , ZBEROMPEHICOVTHYIFILI~FILTHRE, LU, RROREETWV, A
2209 LTSIHIRIC LD BEOEURRAER ST (Frac-A) . EEOEUEE, GCANICEITIRENE
EDOHEICK D, BREBEAVWTER LR, 48, LORBREFHIC, T5V0%R (HHEREERLEL
R) TV, ERBELTOREOBREAEERTDIILICLE, EROZ0-Fv—FEFig. 1 IKRUL,

Marine micro algae

L cultivated in the artificial sea water for 2 weeks at 20 °C, 1000 Ix
— substrate addition

— incubated for 6 days at 20 °C, 1000 Ix

filtrated on glass filter

l

marine algae used medium

washed with the artificial sea water

extracted with ether

marine algae
— dried over Na,SO,

filtrated

washed and extracted with ether
dried over Na,SO,

evaporated in vacuo
— filtrated

evaporated in vacuo Fraction-B

I

Fraction-A

Fig. 1. Flow chart of the experiment.



4. IDVRFTAEANATIEKISORERILEVHEDRINER
IJVRTAXFBTEESENEOLIR - BREDLEOLORBRETILELTROKLSBHAEEERELE,
Step 1) BKPOTRMENIEY TS V2 bV PICEDAENS. Step 2) RITTERMEEMDAATEYT
SYLHRUEBN IS VIR VICHAESE D, Step 3) Rik(C, ERMBEEER LTS VI MU ERI
T3, COTMBREENRLESRYELIUEEELIT RO, 1L E—hH—AI, ERCFrOVAvY
2 EM ST UNEOBERD FIIEREEERLE (Fig. 2) « "
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Fig. 2. Ocean Pollutant Collecting Model using "Eco-system”
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Table 1. The reaction of DOP with marine micro algae.

Marine Algae =~ "t"TTtttToTTmoo mmmommmooooones
Frac.-A Frac.-B Frac.-A frac.-B Frac.-A Frac.-B

Nannochloropsis sp. 11.8 68.3 19.3 43.8 23.1 23.2

Chaeltoceros gracilis 24.9 574 227 32.6 20.9 13.7
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Table 2. The reaction of BPA with marine micro algae.

Marine Algae =" 77TTTTTTTTToT mommmmomomoosoon mmosmsmomoenooTs
Frac.-A Frac.-B Frac.-A Frac.-B Frac.-A Frac.-B

Nannochloropsis sp. 142 68.3 49.3 23.8 53.1 13.2

Chaetoceros gracilis 15.3 57.4 22.7 42.6 24.7 33.7
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Table 3. The reaction of BPA with phyto and zooplankton "Eco-system".

rec.(%)
plankton =~ ctrmmmmmmesmmmmsmsmsessesesmsmoooooooooomoonoe oo
zooplankton phytoplankton medium

Artemia sp.

Nannochloropsis sp. 40.5 9.1 8.6
Brachionus sp.

Nannochloropsis sp. 43.9 9.5 9.7
Nannochloropsis sp. --- 46.3 11.2
Artemia sp. 5.3 82.6
Brachionus sp. 6.1 79.8
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INTRODUCTION
Historical assets as tourism destination are often not simple reflections of the past (Caffyn & Lutz, 1999;
Johnson, 1999; Palmer, 1999), but necessarily incorporate contrived elements. How visitors evaluate a historical
district with these contrived elements is open to question. This study attempts to explore relations between visitors’
mental states and the features of a historical district in order to understand the mixed nature of visitors’ evaluation of

a historical district.

THEORETICAL FRAMEWORK

The Nature of a Historical District and Visitors’ Evaluations

Commercialisation has been ratsed as an issue related to visitors” evaluation of a historical, It is often claimed
that heritage tourism and commercialisation are usually in a close relation {Ashworth, 1991; Hewison, 1987,
McKercher & du Cros, 2002). In tourism studies, such commercialisation has been criticised for transforming
historical settings into superficial objects for the sake of tourism (Boorstin, 1964; MacCannell, 1976; Mathieson &
Wall, 1982), However, some researchers have questioned those negative views about the influence of
commercialisation. For example, visitors may need a certain degree of familiarity to enjoy unusual experiences
(Cohen, 1972; Krippendorf, 1984) and demand contemporary facilities (Ashworth, 1988; Ashworth & Tunbridge,
2000). Findings by Naoi, Airey, [ijjima and Niininen (in press) further imply that certain types of stores may be
perceived as contributory to visitors” desire for local authenticity, something outside datly life or things to appeal to
others.

The presence of other people is another issue to note when discussing evaluation of historical districts, many
of which are major centres of visitation. The existence of tourists, especially i a specific non tourist-oriented area,
has been often regarded negatively from various points of view as a factor consuming physical capacity (Misham,
1969) and spiritual values (Ellis & Heath, 1983) of a destination. In psychology, crowding, which is defined as a
psychological stress that sometimes accompanies high population density (Stokols, 1972), has been seen as a
constraint upon desired tourist experience (Schreyer and Roggenbuck, 1978; West, 1982; Womble and Studebaker,
1981).

Some authors, however, have offered more deliberate insights into the effects of the presence of others. As
Urry (1990) argued, a historical tourism object can be regarded as the object of “romantic gaze”, in terms of which
solitude, privacy and a personal, semi-spiritual relationship with the object 1s appreciated. However, it is worth
noting that a historical district could have been in the past or may still be a residential or commercial area. In this
sense, a historical district could also be regarded as the object of “collective gaze”, in terms of which the presence of

other people is necessary to give atmosphere to the experience of a place. Also, as some theories concerning



crowding suggest, crowding in certain situations may be experienced as exhilarating or arousing { Argyle, Furnham
& Glraham, 1981; Hull, 1990) or may be perceived as contributory for social affiliation (Ditton, Fedler and Graefe,
1983 cited in Manning, 1985, Graham & Burge, 1984). Naoi and Iijima (2004) and Naoi et al (in press) also
revealed relations between the presence of others and a sense of activity in a historical district, and Naoi et al’s (in
press) study further suggested that places where people are perceived to gather could be considered to satisfy
visitors’ desire to see something famous.
With reference to these arguments, visitors’ evaluattons of a historical district could relate to several

evaluative dimensions, such as the place’s spiritual value, or the sense of stillness or stimulation, according to

visttors” mental states.

The Structure of Visitors’ Evaluations of a Tourism Destination

Much past literature has suggested that tourism destination image involves two components: cognitive
components and affective components (Baloglu, 1999, 2000, 2001; Baloglu & McCleary, 1999a, 1999b:; Beerhi &
Martin, 2004; Gartner, 1993; Pike & Ryan, 2004). Cognitive components relate to the physical features (Hanyu,
1993) and can be regarded as derived from fact (Boulding, 1956) whereas affective components are concerned with
the emotional quality of destination (Hanyu, 1993). As for relations between these two components, many authors
have claimed that affective components are derived from cognitive components (Anand, Holbrook & Stephens,
1988; Baloglu, 1999, 2000, Baloglu and McCleary, 1999a; Woodside & Lysonski, 1989) while some others have
questioned such relations (Solomon, Bamossy & Askegaard, 1999; Zajonic, 1980).

Means-end chain theory, which proposes roles of attributes of an object as means to achieve certain objectives,
which are then the means for more ultimate objectives to be achieved (Gutman, 1982), further illustrates the
hierarchical relations between cognitive and affective components and several types of mental states. Visitors’
mental states can further vary in their degree of concreteness, and relations between these are suggested. For
instance, “want” is usually regarded as a manifestation of “need” while “value” is defined as “a belief about a
desirable end-state that transcends specific situations and guides selection of behaviour” (Solomon et al, 1999).
These arguments suggest that there could also be hierarchical relations between these components as shown in
Figure 1.

In tourism studies, explorative mvestigations on these hierarchical relations are rarely observed. Although
some studies statistically investigated those relations (Baloglu, 1999, 2000; Baloglu & McCleary, 1999a; Beerli &
Martin, 2004, Zins, 2001), those studies largely relied on predetermined variables rather than explorative elicitation
of them.



Figure 1
The Possible Relations between Visitors’ Mental States

and Cogpnitive/Affective Components of a Historical District
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IMPLEMENTATION, ANALYSES AND RESULTS

Repertory Grid Analysis and Laddering Analysis

This study employed two steps of investigations: the combination of Repertory Grid Analysis and Laddering
Analysis with use of photographs as stimuli, and slide experiments. The theoretical grounds for these two methods
were explained m Naoi et al (in press, forthcoming). The outlines of this set of interviews are described in Table 1.

Twenty-three settings within and around Sanmachi, in the middle of Takayama-shi, Gifu-Prefecture, Japan,
were photographed under conditions varying mainly in the degree of conservation and the prominence of stores.
These settings were chosen because of their preserved historical environments, and its touristic and commercial
characteristics. For each setting, several stides that vary in terms of the way people (no people, a few people, many
people and so on) and vehicles appear were prepared. In total, 58 photographs were selected as the stimuli.

The authors classified the extracted components levels of cognitive components, affective components, wants,
and needs. Abstract components such as those concerning subjects’ creeds or norms, which were to be categorised
as values, were not actually extracted here. The authors then categorised the extracted components at each level into
groups that share similar meanings. Thereafier, a tree figure that shows hierarchical relations between elements was
created for the whole group of respondents through the calculation of the frequencies of the relations between
components. As done in the study by Klenosky, Gengler and Mulvey (1993) and Naoi et al (in press) and Reynolds
and Gutman (1988), both positive and negative were counted. Indirect relations were not counted in consideration of
a large number of components subjects commonly stated, which resulted in a very complicated tree figure for each

subject.



Table 1
Qutlines of the Interview: Repertory Grid Analysis and Laddering Analysis

Period 9 March 2004 — 16 June 2004

Subjects | 30 Undergraduates of Department of International Tourism, Okayama Shoka University, Japan Male:
15, Female: 15, Nobody but one female student had ever been to Takayama-shi.

Duration | 40 minutes — 1 hour and 30 minutes

Stimuli 58 photographs that were selected as the stimuli.

Procedure | Each subject was presented the 58 photographs and requested to classify them into five levels according

to their own preference as places to visit for sightseeing. The photographs were then placed in five lines

in front of the subject so that their preference gradually decreased from the top line to the bottom line.

Thereafter, they were asked the following questions.

1. “What causes differences in your preference between the photographs in line 1 and line2? ” Then,
the same questions were asked as for the differences between line 2 and 3, between line 3 and 4, and
between line 4 and 5.

2. “Please state anything that causes differences in your preference between any lines.”

The procedure until “2” was also employed in Maki (n.d.).

3. “Please select the most preferable photograph for you. What makes the photograph the most

preferable?”

4. “Please select the least preferable photograph for you. What makes the photograph the least
preferable?”

5. “Please state anything that causes differences in your preference among photographs in any single
line.”

Once a subject stated one component, “ladder-up” or “ladder-down™ types of questions were then asked
to extract relations between components. The components and the relations subjects stated were
recorded in the shape of tree figure by each subject, and each respondent’s tree figure was later rewritten
with use of terms commonly stated by the subjects.

These analyses generated Figure 2, which involves components shown in Table 2. The direct relations
between a pair of components appear in the figure only when frequencies are five or more. In Figure 2, in Horiuchi’s
(1998) terms, one “Context” related to social environment (“My daily life is tiring”) is observed in addition to
cognitive components, affective components and mental states. 3% The explanations about the classification of the
components and creation of the tree figure were largely simplified due to the limited space allowed for this report.

For further details, please refer to Naoi et al (forthcoming).

Slide Experiments

The reliability of the extracted relations between cognitive, affective components and components related to
subjects’ mental states through Repertory Grid Analysis and Laddering Analysis was then tested with use of more
structured quantitative methods. Forty-four undergraduates viewed 30 slide photographs taken i and around
Sanmachi in Takayama-shi and rated each slide. The sample comprised 28 males and 16 females, and the ages of
the subjects ranged from 18 to 23. Four respondents (two males and two females) had been to Takayama-shi before
the experiment. Each slide was shown to the subjects for 20 seconds.

Subjects were asked to evaluate to what extent they thought each of seven cognitive components was
prominent in each of the slide photographs by choosing a number from a five-point Likert Scale (1= Not prominent
at all) to (5 = Very prominent), to evaluate the extent to which they thought the settings shown in each slide
photograph portray each of nine objectives (mental states) by choosing a number from a five-pomt Likert Scale (1 =
Not at all strongly) to (5 = Very strongly), and to evaluate each slide photograph on 14 five-point Semantic
Differential Scales (SDSs) that correspond to affective components. All the scales were generated based on the
results of Repertory Grid Analysis and Laddering Analysis.




Figure 2

Relations between Cognitive/Affective Components and Mental States
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The experiments were conducted in a laboratory during six sessions delivered between 7 December and 21

December 2004. No respondents participated in more than one session. Each session took 50 to 80 minutes.

Principal component analysis with direct oblimin rotation was performed on the ratings of “the seven
cognitive items”, of “the 14 affective items” and of “the nine items related to mental states”, separately. The total
number of data of ratings was 1,320 (= 44 respondents multiplied by 30 settings). The analyses generated three
cognitive components, two affective components and three mental states as shown in Table 3, 4 and 5 respectively.
The components were labeled with reference to items that loaded distinctively on each component. The first
cognittve component (C1), the second cognitive component (C2) and the third cognitive component (C3) were
termed Modern Objects that relate to modem objects (Modem Shops and Modemn Private Houses), Toursitic Objects
that relate to rickshaws and visitors, and O/d Objects that relate to old things (Old Shops and Old Buildings),
respectively. As to the affective components, the first component (A1) was termed a modern/non touristic/ordinary
~ traditional/touristic/unique whereas the second component {A2) was labeled as restless/active — composed/dull.
Tuming to the mental states, relaxing is the only item that loaded on the second component distinctively, and,
therefore, this component (M2) may be termed a Relaxing. All the other items that loaded heavily on the first
component are, unlike relaxing, relevant to seeing, experiencing or obtaining touristic things. In this regard, the first

component (M1) may be understood to represent what might be termed Sightseeing.



Table 2

Extracted Components
Elements IFrequencX
|Cognitive Components
C1|Rickshaw 27
NC1|Vehicles other than Rickshaws 30
NC2{People (mainly visitors) 29
NC3|Shops 30
C20{Guides 15
C25[Modemn Signs 7
C38|Telephone Masts/Modern Tall Buildings 11
(C39{Vending machines 8
C41iOrdinary Private Houses 24
NC4{Plants 19
NC5{01d Houses 25
Affective Components
NA1|Old 28
NA2|Touristic/Famous 30
Al5|For Local People i1
NA3|Unique/Not Normal-Daily-Life-like 29
NAS|A Sense of Activity 25
NA4 | Calm/Restful/Quiet 16
A27|Dangerous (Traffic) 14
A31|Convenient 10
A32{Easy to Understand 12
Wants
W1jRiding on a Rickshaw 18
W4|Queue 6
W5|Walk 20
W6|See scenery/Townscape/Houses 19
NW 1 |Shopping 23
Needs
NN1|Do Things Freely 15
N3|8ee/Visit Something Famous 11
N10|Experience/Obtamn Something to Show/Tell 11
Others
N11|Relax/Rest/Slow Down 21
NN2{Seek Something outside My Daily Life 16
N14{Convince Myself that | Have Visited the Right 13
Place
Context (Social Environments)
Con2{My Daily Life is Tiring | 9
Combination
Cormn1|A Shop with People 10
Com2| A Shop with No People 9

Note: The symbols (such as C1) used for the components here are the same as

the ones used for the components in Table 5 of Naoi et al (forthcoming).

Next, path analysis with use
of AMOS 5.0 was employed to
investigate significant relations
between components Ct, C2, C3,
Al, A2, M1, and M2 within a
framework (model). The first
model hypothesized all the
relations from cognitive
components to affective
compoenents, from affective
components to mental states, and
from cognitive components to
mental states. All the path
coefficients from errors
(unobserved variables) to
observed variables were fixed as 1.
“Chi-square p (the probability that
a chi-square statistics equals or
exceeds a chi-square value
calculated by chi-square test
against the null hypothesis that
that the model fits the data) of over
0.10” (Yamashita, 1998), “AGFI
(Adjusted Goodness of Fit Index)
of over 0,90 (Moreland & Beach,
1992 as cited m Yamashita, 1998),
“RMSEA (Root Mean Square of
Approximation) of under .107
(Yamashita, 1998), were employed

as the fit indices.



Tabie 3

Resuits of Principal Component Analysis of Ratings on the Seven Cognitive ltems {Direct Oblimin Rotation: KMO

0.638)
Component 1 Component 2 Component 3
ltem Ct cz2 C3
Madern Shops 899 .013 : 228
Modern Private Houses .766 -.007 -.206
Rickshaws -119 814 -.097
Visitors 085 557 271
Cars 242 .500 -.487
Old Shops 132 034 873
Old Buildings -.428 125 567
Variance explained {96) 31.024 18.131 14873
Accumulative Varlance explained (%) 31.024 49.1565 64.028
Table 4

Results of Principal Component Analysis of Ratings on the 14 Affective items (Direct Oblimin Rotation: KMO

0.865)
Component 1 Component 2
Scale Al A2
Not at alfl Traditional — Totally Traditional -.782 -124
Totally Touristic — Not at all Touristic 728 -.382
Totally Unique - Totally Ordinary 706 A17
Place for Visitors — Place for Locals 670 -417
Totally Must-see - Not at all Must-see 657 -.045
No Incongruent features - Many Incongruent features 588 225
Totally Ancient ~ Totally Modern 570 418
Totally Like a Daily fife — Not at all Like a Daily Life -558 055
Minor Attractions — Major Attractions -.550 527
Totally Quiet - Totally Noisy 125 802
TJotally Restless — Totally Composed -.150 -.784
Totally Active — Totally Duil 328 ~.688
Totally Gloomy — Totally Cheerful -.313 625
Totally Dangerous — Totally Safe -.194 -.538
Variance explained {%6) 32.220 20.820
Accumuiative Variance explained (%) 32.220 53.040




Table 5
Results of Principal Component Analyses of Ratings on the Nine ltems Related to Mental States (Direct Oblimin
Rotation: KMOQ 0.898)

Component 1 Component 2
ltem M1 M2
Seeing Something Famous 839 -101
Belng Convinced that You Have Visited the Right Place 798 138
Seeing, Experiencing or Obtaining Scmething Worth Telling Others 792 .086
Doing Shopping 782 -.347
Appreciating Something Outside Your Daily Life 7686 =028
Seeing Townscape 733 223
Walking Around .663 265
Doing Things as You Like 567 259
Relaxing 201 833
Variance explained (%) 55.465 64,548
Accumulative Variance explained (%) 55.465 9.083

The first model shows Chi-square p of .000, AGFI of .792, and RMSEA of .166.Therefore, it is suggested that
the fit level of the model is not acceptable. According to modification indices calculated by AMOS 5.0, paths “from
A2 to M17, “from C1 to M2”, and “from C3 to M2” from the model were not significant (p = 658, 380, and .844
respectively). Therefore, exclusion of these paths may contribute to better fit indices. Moreover, modification
indices calculated by AMOS 5.0 suggests that inclusion of covariances between “C1 and C2”, “Cl1 and C3”, and
“Error 3 and Error 47 in the model may contribute to better fit indices (Modification Index = 59.251, 21,100 and
96.170 respectively and Par Chance = -.212, 126 and . 161 respectively). The model was modified by first meluding
the suggested three paths and 1:hen excluding the suggested three paths from the path whose C.R. (=Estimate/S.E.) is
the least, next the one whose C.R_ is the second least, and lastly the one whose C.R._ is the third least. After each step
was taken, Chi-square p, GFI, AGFI and RMSA were calculated (see Table 6). The same paths, except ones deleted
at the previous steps, appeared as insignificant until the final model was obtained. All the other paths remained
significant through these steps. |

Table 6
P of Chi-square test, GFl, AGFI and RMSA The final model shows
GFI of .999, AGFI of .997
Path Chi-squre | Df P GFl | AGFl AIC RMSA and RMSEA of 000,

Aftor Step 1 1806 | 2| .388| 1.000| 994 53.806 000 Furthermore, Chi-square p

After Step 2 1633 | 3| 586) 1000] 996 51.933 1000 is 726, which is over .10.

After Step 3 2,132 47 72|  1.000 097 | 50.132 000 Therefore, it is assumed that

After Step 4 2.829 51 726 999 997 | 48.829 000 the final model significantly
suites the data.



This model also shows AIC of 48.829, which 18 the smallest among the five attempted models. AIC 1s an
index that can be used to compare more than one model, and a smaller score means that the model is better

(Yamamoto & Onodera, 2002). The final model 1s iltustrated in Figure 3,

Figure 3

The Final Model for Relations between Components

R g1

Note: Numbers above each arrow refers to a standardised path coefficient.

DISCUSSION

In the results of Repertory Grid Analysis and Laddering Analysis, interesting relations were observed between
cognitive components and affective components like between the presence of people (NC2) and stronger
touristic/famous (NA2) and active atmosphere (NAS) and the lesser degree of quietness (NA4) and oldness (NA1),
between certain types of shops and stronger touristic/famous (NA2), unique (NA3), old/new (NAL) and active
atmosphere (NAS5), between Vehicles (NC1) and newness (NA1), ordinary atmosphere (NA3), danger (A27) and the
perception that the district is minor as a tourism destination (NA2), and between rickshaws (C1) and touristic {NA2),
unique (NA3), and old atmosphere (NA1). Some of these results shed light on issues concerning concepts of
crowding (Stokol, 1972), romantic and collective gaze (Urry, 1990), mixed perception of commercialization
(Ashworth, 1988; Ashworth & Tunbridge, 2000, Boorstin, 1964; Cohen, 1972; Krippendorf, 1984; MacCannell,
1976, Mathieson & Wall, 1982; McKercher & du Cross, 2002; Naoi et al, in press).

Among the results of Repertory Grid Analysis and Laddering Analysis, some relations between affective

components and mental states were also prominent. Either directly or indirectly, many affective components (such



as between old atmosphere: NA1, touristic/famous atmosphere: NAZ, uniqueness: NA3, and active atmosphere:
NAS) and mental states (such as doing shopping: NW1, seeing something famous: N3, experiencing/obtaming
something to show/tell others: N10, being convinced that the district is the right place to visit: N14, seeing
something outside daily life: NN2). It is observed that a sense of touristic/famous atmosphere, uniqueness, active
atmosphere, and old atmosphere commonly relate to many mental states. This raised the assumption that these four
affective components could be categorized under a smaller number of components. This was actually observed in
the results of Principal Components Analysis of affective components in the side experiments, which generated two
basic affective components: modern/non touristic/ordinary — traditional/touristic/unique dimension and
restless/active — composed/dull dimension. These two components were implied to have different effects on mental
states in a sense that the strength of relations between demands for relaxation and each of these two were different,
and that only former of these two components were found to have significant effects on demands for sightseeing.
However, instead of concluding that these two are the basic affective components for evaluation of a historical
district, further examination of possible other affective components is needed. Particularly,
“restless/active-composed/dull” dimension (A2) needs further investigation m light of the low R ? for the relations
between this dimension and the three cognitive components (C1,2 and 3).

Differences between mental states were less clear-cut. Indeed, apart from between experiencing/obtaining
something to show/tell others (N10) and doing shopping (NW1) and between Doing Things Freely (NN1) and
Walking (W35), no hierarchical relations were observed m the results of Repertory Grid Analysis and Laddering
Analysis. In addition, it was assumed that subjects might not have really perceived each mental state differently.
This assumption was grounded by the results of Principal Components Analysis of mental-state related components
in the side experiments, which implied that most of the mental states were grouped as sightseeing leaving only
relaxation as another component. However, it will be too early to assume that visitors’ desire for a historical district
as a tourism destination can be summarized as these two components. The further classtfication of demands for
sightseeing may be possible if further elicitation of mental states using different groups of subjects as for different
historical districts is attempted. Such an attempt may also be fruitful in consideration of a particular relation between
relaxation and restless/active-composed/dull atmosphere and the low R? for the relations between “relaxing” (M2)
and the two affective components (Al and 2).

Finally, the results of Repertory Grid Analysis and Laddering Analysis implied that a contextual component
(“My daily life is tiring”) might relate to evaluation of a historical district as a tourism destination. In order to

investigate on these components, various segments of subjects need to be investigated m future investigations.

MANAGEMENT IMPLICATIONS

As the physical environments of a tourism destination are often very difficult to tailor-make, identification of
existing physical elements that satisfy a certain number of visitors 15 essential. In this sense, the extraction of
hierarchical relations in evaluation of a historical district could help tourism management of a hastorical district
because these relations suggest how visitors commonly associate the physical elements of the district. From the
view of conservation also, the elicitation of the relations could be useful because it could indicate ways to appeal the
district’s existing features to those mental states of visitors without the excessive physical manipulations while still
securing an economically sustainable number of visitors.

For example, with reference to the finding that rickshaws and old houses were regarded as touristic, famous



and unique, and were perceived to fulfill their demands, such as demands to see/visit something famous, be
convinced that they have visited the right place, seek something outside a daily life imptlies, it is argued that the
importance of the preservation of historical objects were ensured. The results of slide experiments also suggested
that old objects relate positively to demands for sightseeing although the results also indicated slightly negative
effects of old objects on demand for relaxation when they were perceived to relate to active atmosphere. In contrast,
cars were in most cases percetved negatively, which emphasized the importance of traffic control in a historical
district.

The results of this study also presented some implications that may run counnter to acts of preservation,
According to the results of personal interviews, many components, such as shops and people, that can be seen as
signs of commercialization or heavy visitation were perceived positively by the subjects particularly when they
were regarded as relevant to active, or touristic and famous atmospheres. One solution to balance between attracting
visitors and preservation may be focusing on visitors who do not expect activity in a historical district. Touristic and
famous atmosphere was found to positively relate to many mental states in the results of personal interviews. The
results of slide experiment indicate that a sense of activity may have negative effects on demands for relaxation
while senses of traditional, touristic and unique atmosphere does not hamper this objective. In this sense, for those
attempting to attract visitors while preserving the historical environments, it may be an idea to emphasise the

mmportance of relaxation in a historical district.

LIMITATIONS
This study involved a small number of interviewees, the results of which are limited in the degree to which
they can be generalised. For example, possibilities for investigating influences caused by diversity among subjects
as to their socio-demographic variables and psvchological characteristics are inevitably prevented. These methods
are argued to be reasonable and acceptable in the early stages of exploring a new area of study such as that
mvestigated here, when fundamental data must be obtained in order to develop theoretical frameworks. However,
for broader conclusions these methods should be followed by subsequent research applied to a broader range of
subjects.
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S9(¢) S9(+)

TA98 TA100 TA102 TA9E TA100 TA102

ARV B IR 501 - - - - - -
10f# - - - - - +
5% - - - - - +
BT 20{% - - - - - -
10f% - - - - + -
5% - - - - - -
@ RALIA 2005 - - - - . -
1045 - - - - - -
5% - - - - - -
Bt Ak 5048 - - - - - +
10f% - - - - - +
SfiE - - - - - +
& EHE 20f% - - - - +
101 - - - - + -
S - - - - +
GBS 200% - - - - - -
10£% - - - - - -

S - - - - -

BAVriE 2K Ak 5045 - - - - - +
10f% - - - - - 4

5% - - - - - +

& B1E 20%% - - - - _ -

1045 - - - - - -

S - - - - - -

& EHEA 2005 - - - - - -

10f% - - - - _ -

. 5% - - - - - -

)5 RS- N 504 - - - . . -

10f% - - - - - -
5% - - - - ; -
201% - - - - - -
1065 - - - - _ -
S - - - - - -
20f% - - - - - -
101% - - - - - -

5% - - - . -

Fr
57

{"
birid
A,

%

4
=l
P
7
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10f& - - - - - -
5f& - - - - - -
T 5015 i i i i ) N
104 - - - - _ +
5t - - - - - +
T A 20f% - - - + - -
10f% - - - - - -
5 - - - - -
GBS 2065 - - - - +
108 - - - - + -
+

S - - - -
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7. EE

Ames ABRTIE S9 Mz, RHEREMHALEIT > HGICER SO SN, Z0Z Lk,
VTN OZERIEPEC A A B D o T D & %‘z Hih, Fim TA102 TEBRFHESES
LS ENREL, TOZ LG BEEEA DNA B 2 7L ORI B:Ei HLTWD T &R
%Z_ bBiva,

CAT assay ClttK, MmAioa R b eRaLs o 50 2 7 —BiGPEiz 7 L7 il
ﬁ/)l%ﬁﬁ?flﬂ%'lxﬁ%zﬂ-}%Ehto IO EME, AT O & O R O MK, B TR
figthz o n L, FOMREN IR EE L EAE T AEER M (LSO R L Tns 4
Z B, Ei2 . BHIAKL kﬁ D M pEtE & FORAKIC 350 5 MR SR L BEDEYEASGR D G s o T,

0 DA TR KD N2 7 AREOBITEEWIZ L > THBWE 2 IR0 I, L&z
R I L 2 o L’Cbﬁz{nuk ELTWD, AR OBERBIIR 7R EZREREIEWNLINTSH S
A, Wt R 7 6 Tfé}%ﬁ’?t‘@f: (2% L— MO OB b BRI D, i
AT DESEZIRET D7D LR A SR OB - Tt - uﬂx}iﬁrﬂﬁ&iﬁsﬁihé

8. SHRORE

AW CUE, &AL O DA, BOFE AR OMIERE - >W TSR & T OIS 217 7=,
BlEgiE, TN — L —3 i LAEREE W, BIEE2 > Eic L5 A R EVE G AENT L
TITETZUN,

Ll
BRI % K702 ZFAER Y 5 LEIMIIEA NSV RMIM IS, 7 < /e L E T,

2 Sk
1) Wang D, Tsutsui K, Sano K, Masuoka N, Kira 8. (2001) , Biochimica Biophysica Acta 15221 217-20.
2) Masuoka N, Wakimoto M, Ubuka T, Nakano T (1996), Clin Chim Acta 254:101-112.



FRMMT AT LZEZR W - AZHE DD
EFELICK DHRIBKFEEE M

TAERRFEFEH ZB/0EX

1. FLBIC

EIGE LT MOFESICRE S A EE L, 1990 4EEE) HERIERE & UCHEE SHussh, &
HURREE O]k & ST AR OOMEAR TR T AR R AR A ke E TR SR A L 9 lc o 7,
AAICBNTE, EEIEOFNIAR T AGERER GRS, FrTAMASE, FIAREYEE, MERE. S5k
PUEAPCHUAESE 7 EOEEROMHISRE 005, BRI L ASEEERoRRES & LT, BT
BB TR S AU VMBI B D | 7o CI3EIES L ORSER 2 b 00 H B 7, JILH R
B S CEEEIC L » THEERNICE AT D & BUuOiiaEiE CEREDOERLZ L ViRE
ENDEREMN @S 22D Z e RF 2 DL, Fx OREICHEELE 5.2 DaREN B D, £ NAWHEELL
FUEICEL LTS EF T AEREL LS Y . AR~ ONSWHRELER LR AN S, S50, ERhR
HeRe R OFEWEC L 0 RERTRE SN 37 5 1) 7S EEANNIE 85T A G EnE 2 b Tuna, Lk
L. B AP OEELER L ~VLRIEFIEN T &b, BN X SBEEEROER L AR ~DOF 8T
FE DAL Tpo TR, ESVTIE, TREESK AR & OBRBEARIZT Tiie < AGEAKN b b BEES D R H
SN DOWMEDRH DM, BARTOEEMERIC L ARFEKFAELZE A SREIN QR T, B
R EEE LB YL O ERE AR 5 - O DERRREEE SEL T L, BB YC L D AR~
RIRETDHZENBROBRELE 2o TW D, —RENIC, BTR Z B9 A RE] & BRSO LRRIC R TR
ZEOTND EEDNTEY | RREPICHMEICTHET S EEMO SR, B SRE H OBk
Aot BHE Dt BELT D70 OEE) O mERE R EITTBREIRAKE L KTV A,

A v Fa—TEAvA 7 ot (SPME) % %15 |1, Pawliszyn 505 1 B S 7-SEET0ERE T,
Yo7 T n BRRR S OMH, 1. 2 u~ T T — OB AT 2 A BRI EETH D,
Fig. LIoRT EH10, RERFRAE T A7 o~ 7T 74— (GO AxFv 78T AN~EIE LA
ST S LI DRy BT U -0 T ANOBEENZ BAHELEEIE - S, EEis s ov S
77 4— (HPLC), LC/=AA~7 bm A b U— (LCMS) FHE1.0/ 4 F v AR fa i By
— (LC/MS/MS) 1 ZEFRE L Cati&1T 5, ZOFEE, JEME S ORME TRA VE L83, 2Blos]
MBI O 7 — F AT £ TEFESICBE L CE | BREMDOT SRR A ER O TR & /2 4 T, 38
BB T T E ORISR E OISR ST g 182,

BT, A - F=2—7 SPME i£% LCMS 721X LOMSMS (S8 L, b MEIIESIcR LTfE
FRSEE & < EFREME O EIRT 20T, - iR i A feSr U, [EEEALIC L AR K
FYSTHm A BRI & Lz,

2. RERAFE

2.1 RESIUERMH

ARG TR & LI kB —% % Table 1 103 Lz, AT 1A RARAELHE 5, fEEE A6
15 f#1X Sigma-Aldrich J DA, AR 7 2 RRITEA] 9 Fo 9 5 SDD, SID 33 LU SMZ (30 GhiEe
L DA, SDZ, SMPD, SQ. SDMX, SMR 5 & (¥ SMMX i Sigma-Aldrich L WAL=, /-, ==
=%/ 11 SRR 5 fEod 9 B, LMFX 13 Sigma L WEEA, ENX, OFX. NFX ¥ 10 CPFX | Wako



FOBALIZ, WInoLElms A5 =/ UTEN LT Img/mL & L, LT 4 CTHRERE L., A
AL ) —IEEATHRIR L TRV, 7235, AP0 TRV SRS S OKIE = CRiigisr a~ h 75
TA—HTHY, TOMOAIEGHERERS A Lz, BEGEUEE LCHEILTEROR)IIA 2 £, T
RUEESHEAK 2 5l BRI EEAK 2 itk Ui, 7238, HoKITmAROBEEO WROR—H ATV, B

B LUIREKIIFORD Y HIT 4 CUTOERIBEGEGHE (L Ao ) IR L., Bk 48 IR0
P INE LTz,

(A) Load pOSItlon (extractlon)

(B) Injectu:m posmon (desorption)

Capilla i Cagillary .
Injection - coFI]urrwrrwy Matering .., colurmn Meterng
needle : pump w N pLmH
Iy Six-part val
i Autosampler Autosampler IX-part valve
] Waste _ i | \Waste
Maobile phase Mobile phase
from purnp 4 from pump

M5 MS
: — MS?';AS o
LC ealumn LC column MSMS ‘ﬁﬁ
Wo rkstation Warkstation
Fig. 1 A>Fa1—7 SPME/HPLC & AT LOFE
Table 1 &R ELT-IEEY
o] t&H%
ATFRARHRILELEE | TRAROV(ED IS -TANSSH—IL(E2) . TRARYA—/L(E3).
| IF NI ARG UA IV (EE2) DI FNARFIARSA—L(DES)
fRENH K iR7ER Jr/70a7zy A J07zv, 2UETa7y ., 477071,

el B S VR Ty I n vk oy oty ol NJ Ly W N | P cy VAN I, o= =5 S A m A
AFy7O7x AT F LB, AURARL D2 TRI Y,
NI LB, 7ENTR/ DTy, ThARL

ANRUTENR AILTTIOFTUASDL), RINTFAFUE)F LU A(SMPD),

ARG EH AILTFHR/FH)ASQ), RILTFUIUASDD),

(REIZHKBA) RILIFLARELASDMX), RILTLYZUASID), RILITF7AFUASMR),
e AWT TR AT L ASMMX), AN TTATFT— )L (SMZ)

—a—%/00% T/EHLUENX), ATOFHLL(0FX), JILIOEHSD (N,

EEER 2 70270X% 422 (CPFX) . X734 (LMFX)




22 ZEBFUSHEH

LB Agilent 1100 <) — A HPLC 2 A5 2 (Agilent Technologies 8 T4 YIALTH A
TR F— TG — BT haios— A b MS, F#idHERE LT AP 4000 MS/MS

(Applied Biosystems ) % Hu 7=,

FIENALEB BT A% Table 2 1R Lis, 2238, N THOU AT AOEER S 125 A,
T S AT =13 T T o,

Table 2 HILAMIO S HEY

5348 HPLC Conditions In—tube SPME Detector
ZFA4AFR FEEHE : CH,CN/0.01% NH,aq= 40/60 Supel~Q PLOT capillary MS/MS
RILESE FiE:0.2 mL/min (0.32 mm % 60 cm,) ESI-
$15 L XDB-Cy (50 X 21mm 1D., 3.5 um) 0% A/ Bt HE[E1% - 20 cycles
jJ_?lf._;'n?}fE:drOC’C A/ ﬂ.’tﬁ;@ﬁ 1100 pL/min
fREMEZ#& | BEME:CHCN/5 mM HCOONH= 40/60 | Carboxen 1006 PLOT capilary | MS/MS
fEfEE 204 mL/min (0.32 mm % 60 cm) ESI*
H54:0DS-3 (100X 2.1 mm 1D, 5 m) WA/ : 20 cycles
HILIRE 40°C WA/ HHERE 100 (L/min
Sample: 20 mM Tris—HCI buffer
| | GHeoyEMm
LKL TER% | BEMECHCON/5 mMHCOONH= | Supel-Q PLOT capillary | MS
BRmER 20/80 (6 min hold)—50,/50 (3 min {0.32 mm X 60 cm) ESI*
gradient)—+50/50 (2 min hold) I A/ Mm% : 20 cycles
g :0.6 mL/min (6 min hold)—0.9 mL/min A/ R : 100 UL/ min
(3 min gradient)—0.9 mL/min (2 min hold)
735 Ls :Hypersil ODS
(125X 46 mm 1D, 5 um)
___________ 717 LIBE:40°C
‘Za—%/02% | #88:CH,CN/5 mM HCOONH, (oH 3.0)=15/85 | Carboxen 1006 PLOT capilary | MS/MS
ERAEA FEE:0.2 mL/min (0.32 mm X 60 cm) ESI*
#5154\ CAPCELL PACK C8 B A/t HE A1 : 20 cycles
(100X 20 mm 1D., 5 pm) A /AR : 150 UL/min
AT LIRE:40°C Sample: 10 mM Tris—HCI buffer
(pH 8.0)i7h0

2.3 A>F21—T SPMELC/MS, LC/MS/MS %
SPME 7734 2 & LT, 60 em 24 > b L7zHRO GC HX v 7 ) — 4 Z A% v, Fig 11I0RT &

WA= WY T T DA Y 3 T = FLORIZED T, A 2— SPME A
T AETSTEBIZIT A AN, 29, REEEO A T2, TILia 4 — 7o —ct v F L, A
Va2 ardar g AIEN HER T TR T ) —NEAY )V BLUEEK T T as
V7 Uitk BEHEROW A AR IR ¥y VT ) b T ANBEEMRMEEANE S5 (Fig.
1A), RICAF T 50 B2 CREWME A 7 AN~ U TEEME D 7 Lh DS, e &3
HPLC 5 L5 L, DBES NI LB MS 721X MS/MS T, 5285 (Fig. 1B), 72



1B, i S LR A/ RSB L OB S e KO IERTI SR ey BT ) —H T 4
P~50 L gl L, FrfbE TH#ICA Y e g o B Lol a2 A & 27— 2 uL Tk
LT, 208, Fr E7 U —07 ANTRROBA L/ TEHEIT > COSEE, BEMBILR - —EF Cotry
FLRERN T VT v a = 58T TW 5D,

24 FEDKEUHERNA

ERK LR SREE KRN SO ACRL T OMIETCRA L, BIRRC & HEAIRY B, 15 m iR
SRR, 1500Xg T 10 ARELHE, L LmL &4 — b o TR TSR LD A
F =7 SPME/LC/MS F72134 > F 22— SPME/LC/MS/MS Co#r L=,

3. RBERRUER

3.1 €42Fa1—7 SPME &0 &1k

A 5 2—7 SPMEMPLC (£ HTT 5 7-012, L&D HPLC S8 EAfEt L= & Z 4, Table
2T L OIZ, A v Fa—7 SPME ETHL, A7 oA RFE VBB LA E LT I KRS HTER
{2V T Supel'Q PLOT &+ 257 U —H 7 b, MEEVHASTRARG LU= o —F /) u VREBITHEANZ
VT3 Carboxen 1006 PLOT v &5 U —h T AL CEY . #FH40 yL & A7 1A RRLE 48,
FREHASRE A L LR T 2 RREGFEERIC-SV TR 100 ul/min, $7-==2—3% / o REHET
EHNCOUVTHE 150 pl/min OPGE T, 20 BIRA 2 EIETR, LB TE 52 Lhigh-
Ty ETXr €T ) —ZiaSni-(LE5WE, BEWERT L ICL 0 IRFReIhEE L, Fy U —d—
P3RBT, FRERNT. AT a4 BT D 10~200 peml (n=15) . fEEAEACEEA
28 0.1~10 ngmL (n=15), A&7 3 RREHFESS 0.5~50 ngmL =15), ==—F /o -RE
REEALZY 0.05~10 ng/mL (n=15) DEFHCWTILD(LEY S BAF2ERE c20.997) 2R L7, 7
A F a—7 SPME tEiZ L ABHIRAME (SIN=3) id, AT i Fa/v 8855 2.7~11.7 pg/mL. AEEY
RERADS 5~65 pg/mL, AR T L FRERSUAAA 0.04~0.15 ng/mL, ==—3F/ 1 L RGRHTE
A3 7.1~28.6 pg/mL TH Y . WFADEMHEREAL 6 uL) [CHATEEDOR B R LA,

A AT LI, REle A — T —e y MTATETC, BRUR SO, 1@, oBE
H, 7—F8rE T3 Thr 74 o CHENETE, FrEsdily L EHIZY | 256~35 73Tl 5 2
ENFRETH D,

(cps)
32 BEDKEHAOMGH %@

MS BLU MSMS Z#EFE LA Fa—7
SPMEMPLC {2 LY, BEAKFORT 24 Nkt
VER, BEENEREERAL, AR T I RREREERIES _ TIC
LU= 2% O RAHEA ORI R S
w777, 2004 4 8 HIZEAK L7zmN], FAKLEEEHE ' i ) ,
ASCEFRERHEK e EOREARREC, A7 oA RFL 0 2 4 6 8 min
FUVEBLURAARST I FARGHEIMEAIDDITIIIE (o

2000

FA LR, Fig 410557 L 9 10 Pk b ope 30007 .
Kz ES 2% 35.7 pg/mL i Sz @) F£7-. 2006
£33 BITbAHER AL, 25 aa FhaesgEsr 00
UMEBERERAIO TSR LICER, winolks oo /ES
bkt SRt Eio ARREER L USRE O MRM (m/z: 287.2-+171.1)
LA REHTEIN L, AIRIERE T o722 2 A, - eat b et el

0 2 4 6 8 min



FTHOALEYINZIRN TS, 80%LA Lo RIFIREMENSE Hiv,
AT AR & O LA T TR 2 B 13 () OB R E D ATRE & e D 7D,
BEZKGREHIICA T 2,

4. HHYIC

ARG CHVZA o F 2—7 SPME i, (ERORERBAETIE L HsT, 477 Y 27 HRIRS
R, BE, FRL SHE U2 25— g T T — AR E CE TR CRBITCIT A BT, B AR
1o % { ORRIEN—F L ATINETRE & 72 5, AEITEIEEAEIZH AT, BEAPICE Eh A MEnER
S & fE OB ICRIE CE AEN - TETH D, _

T, REAGHT D2 LI L0, BN BEIK, ERRRHEAS T AR 72 & OBk
WEFZL Y CORBEBREN T AONETIEICRET S 2 EWNFREL 0D | A1, BEESL P HWLHIE
FERIERR 72 & COBREEIH YO B~ O REH ) A D720 Clrdde < L 237 7 U 7 O ZRAMME & BRETH Y
EHG L OBhEEOWIEORRIZEHG TE 2 LIRS,

HEE

AIFEEAT VDT> T HERRD ZHEE &R Y & L= BEE A\ SRR RER R 2 < @ L
%75

S5 3R
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(NSATDs) residues in water samples, Environ Int., 31, 679-85 (2005).
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the determination of acidic pharmaceuticals in wastewater by liquid chromatography-electrospray
tandem mass spectrometry without matrix effects, /. Chromatogr. A., 1061‘, 19-26 (2004).
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(2004).
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ML A v U 7RSI 38T 5 Ml /a8 fE o oA R & B2 3 O
— b NVE U ARATFE LOFOIBE—

il LU FRAL N R AT R TR R R o X7 AR RE BT
1. {(FCHIT

Jr > U RS i, RS T L EITTE Y T A OPIEF ICINEER &
N—T Tl D, AATI00EE LARESATEY . SFEHOF TIEBROEES R
Zu, Ld, PR Lo HIREAF TH O R/ mEcERi2b DR S,

2003 PSR SN2 MUR L v K7 —2 7 v 7 RO BENDH D544 1
. A U SRRSO 26 BB OB EFNOH AL LCRESIZ, Thidk, T
YR X IBIIERWTEWEETH D, TRODMBOBENRED YU SRR
B U IR mAs D, e, ARRIERERD LETTERWAL, 2ED | BE
OEBEIHIR IR TEAZ W,

AAfgeiE, [N ORI RE - REICEHT OAEN R EGEL LR HE
L. Z¥ 7Y 7R AFEMY LB X (Carex impura Ohwi)DAFHORE, Bzl
RO EATR -7, BB 2 27 ERER OMBAN 1A BUCIRES N TS, b
o AT A ST 5 Ty ?Z’ff(Carex aphyllopus Kiik.) 742 5 (Carex
otayae OhwillZ HREZMEL T D RKMSIC W Z EBEHE S Tns, L, 28, [dil
ﬁ%Mﬂﬁ DI B T A BRAFIZ A L, R EFELTZONEHLNMIER TV

o ABFFETIE, BB AT L ZOIEBEICE T, EE, 210, Rl DNA £0
» 4lEIE| WOl DRI R IT . 2 ORERE S LIZe VB RS ORIE E DOMRGE
R OWVWTEE LT,

2. EBHE
B R D AT I D Tl mmmmmmww%ys%ﬁ@ TEELELOER VT,
B TR OFAEILR— 7 n— DL R Himn bl EH 10 mDBEIRE H T,

PR Ui, £/, EHAR Yot E fﬁiﬁ@ﬁﬁﬁ%ﬁﬁo# DNA HHHIZIE . B4k
MORE U AR E it — 80 CTH MR Lcth v [ITEE KA AM (OKAY)
i DL R O NEFH L, £72. e LB U AFDORELH LM T 57201
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Introduction

The Mu Us sandy land is located in a continental semi-arid climate (Wu and Ci 2002), and is
characterized by a prolonged dry spring and extreme cold in winter (Kamichika and Yamamoto 1986).
Tolerance to these climatic characteristics is necessary for the plants in this sandy land to sustain stable
dynamics. The adaptive mechanisms of those plants to dry conditions have been reported by some recent
studies in terms of growth pattern (Ishii et al. 2003), leaf anatomy (Dong and Zhang 2000), water
relation (Yoshikawa et al. 1992 and 1999, Matsuo et al. 2001, Dong and Zhang 2001, He et al. 2003),
and water utilization (Ohte et al. 2003); there is no report for that to freezing conditions.

Most plants in the Mu Us sandy land apparently have a strategy to avoid low temperature stress by
means of shedding their leaves in the winter, because deciduous life type is typical in the Mu Us sandy
land (Tokuoka and Jing 1989). In the context, S. vulgaris retains its leaves through a year. S. vulgaris
can change needle color from green to purple or reddish-brown in winter. A recent study has reported
that leaf-color change is related to the cold acclimation process and is caused by the carotenoid synthesis
(Han and Mukai 1999).

In the winter, the photosynthetic rate is usually reduced through some processes such as
inactivation of Calvin-Benson cycle enzymes (Lambers et al. 1998). As a consequence of the reduction
in photosynthetic rate, unavailable excitation energy by photochemistry could increase (Demmig-Adams
and Adams 1996a), which may generate damaging reactive oxygen species (Miiller et al. 2001). Some of
carotenoids, zeaxanhin and antheraxanthin, play an important role in the non-photochemical quenching
of excess excitation energy (Demmig-Adams and Adams 1996a and 1996b).

Drought stress may also contribute to the production of more excess excitation energy (Yordanov
et al. 2000). If plants undergo drought stress, they would close stomata even though the degrees of
stomata closure differ in water siress intensities (Epron et al. 1993) and plant species (Sun et al. 1995).
The stomatal response to water deficits is essential for the water conservation within a plant (Sperry
2000), whereas it leads to a decrease in the photosynthetic rate and then to an increase in excess
excitation energy (Yordanov et al. 2000). Matsuo ¢t al. (2001) investigated stomatal conductance of S.
vulgaris in the Mu Us sandy land under field conditions, and they found that stomata closure occurred to
a greater extent in the dry conditions than in the wet conditions.
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Hence, the local evergreen plants in the Mu Us sandy land need to possess the ability to cope with
excess excitation energy in dry and freezing conditions. This study aimed to clarify the photoprotective
mechanisms under stress and measured seasonal changes in chlorophyll fluorescence and pigment

composition of an evergreen shrub tree S. vulgaris needles in the Mu Us sandy land.

Materials and Methods

Study site: The study was conducted in an experimental field of the Mu Us Sandy land Developmental
Rescarch Center (38°59°N, 109°09°E, ca. 1300 m a.s.1).

Plants: Three patches of S. wulgaris and ten A. ordosica and C. korshinskii were sclected for
measurements in the fixed sand dune arca. A. ordosica and C. korshinskii are the native deciduous
broad-leaved shrubs (Commisione Redactorum Florae Intramongolicae 1989 and 1993) growing in the
same side of S. vulgaris.

Leaf phenology measurements: Three to five branches of each A. ordosica and C. korshinskii were
used for the phenological measurement. From May to November, leaf number per shoot of 4. ordosica
and C. korshinskii were measured every one or two weeks.

Chlorophyll fluorescence measurements: Three branches of each S. vulgaris were selected and the
minimal and the maximal flnorescence of a dark-adapted one-year needles (Fo and Fm, respectively)
were measured at predawn by a chlorophyll fluorometer (Mini-Pam, Waltz, Germany) from June to
February at two-week intervals. On the following clear day, the steady-state and the maximal
fluorescence (F and Fm’, respectively) were measured at the same needles at 13:00. The maximum
photochemical efficiency of PS2 (Fv/Fm = (Fm-Fo)/Fm) and the actual photochemical efficiency of PS2
(AF/Fm’ = (Fm’-F)/Fm’) were calculated. The relative electron transport rate through PS2 (r-ETR) was
calculated as product of AF/Fin’ and PPFD.

Pigment analyses: Two kinds of chlorophyll (chlorophyll a and b) and seven kinds of carotenoid
(antheraxanthin, lutein, neoxanthin, violaxanthin, zeaxanthin, c—carotene and f—carotene) were
quantitatively determined by the HPLC system (JASCO, Japan) for the needles sampled just after
chlorophyll fluorescence measurements at predawn and then stored at -80 °C until the analysis. The
analysis method followed a protocol described by Thayer and Bjorkman (1990) with slight
modifications.

Environmental conditions: Air temperature was monitored at 035 m aboveground during the
experimental period. Soil moisture and pF value in the study sites were determined from May to
November at the depth of 0.2, (.5, 1.0, 1.5 m at intervals of two weeks.

Results and discussion

Scasonal changes in the photochemical efficiency of PS2 and environmental factors (air temperature,
soil moisture, and light intensity) were shown in Fig.1. The values of the photochemical efficiency at
predawn (Fv/Fm) remained approximately 0.8 throughout the summer season (from June to October)
(Fig.1A). In these periods, the photochemical efficiency in the daytime (AF/Fm”) showed the lowest
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value in July and a considerable increase in September and October (Fig.1A). In the winter season (from
November to February), there was a strong suppression in both Fv/Fm and AF/Fm’. The values of Fv/Fm
and AF/Fm’ started to decline in mid-November and leveled off in early December, resulting in almost
0.1 and 0, respectively, after December.

Fig.2 shows a seasonal changes of leal numbers per shoot for deciduous shrubs that grew in the

study site. A. ordosica and C. korshinskii shed their all leaves in late November and late October,
respectively. Both Fv/Fm and AF/Fm’ of S. vuigaris started to decrease in this period (Fig.1A). Thus, the
decrease in the photochemical efficiency of S. vuigaris coincided with the defoliation of the decicuous
shrubs. This shows that either evergreen plants or deciduous plants in the Mu Us sandy land started to
reduce photosynthetic activity because of low temperatures in the same period.
The relationships between environmental factors and Fv/Fm or AF/Fm” were shown in Fig.3 to Fig.5,
and linear regression analyses were conducted, as shown Table 1. Fv/Fm had no significant correlation
with soil moisture content (pF values) (r2=0.02, p=0.270294) (Fig.3A and Table 1), whereas AF/Fm’
showed significant and negative relation to soil moisture content (r’=0.84, p=0.000001) (Fig.3B and
Table 1). Even under strong water deficit, the predawn Fv/Fm was around 0.8 (Fig.3A), which is only
slightly below the maximum value of Fv/Fm (0.83-0.85) for unstressed leaves of higher plants
(Bjorkman and Demmig 1987). This result implied that the drought stress was not severe for S. vulgaris.
This tree species has lower water consumption and higher intrinsic water-use efficiency in comparison
with other trees live in the Mu Us sandy land (Matsuo et al. 2001), These characteristics for water
rclations can partially interpret that S. vulgaris possess a high tolerance to drought stress.

Plants regulate the photochemical cfficiency under radiation to keep a balance between
light-driven electronic flow and requisites for reducing power needed by carboxylation and oxygenation
(Krausc and Weis 1991). However, AF/Fm’ had no significant correlation with photosynthetic photon
flux density (PPFD) both in summer and in winter season (summer, r°=0.06, p=0.634329; winter,
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A B Figure 2. Seasonal changes in
leaf numbers of deciduous
shrubs. {A) leaf numbers on a
reproductive  shoot of A
504 ordosica, (B) leal numbers on a
vegetative shoot of A. ordosica
. B\ . and (C) leaf numbers on a shoot
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C Date data for individual shrubs.
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1"=0.02, p=0.452366), as shown in Fig.4 and Table 1. The further decrease of AF/Fm’ under drought
stress observed in this study (Fig.3B) would result from a reduction in the rate of carboxylation and
oxygenation probably because of the stomata closure.

Fig.5 shows the effects of air temperature on the photochemical efficiency. Fv/Fm had no
significant relation to daily mean air temperature in a rage from 5 °C to 25 °C in the summer season
@*=0.05, p=0.958596) (Fig.5A and Table 1), whereas AF/Fm’ significantly decreased as air temperature
increased in that range (r’=0.64, p=0.000223) (Fig.5B and Table 1). Judging from the coefficients of
determination, in the summer scason, the soil moisture content could elucidate 85% of the variation in
AF/Fm’, whereas the air temperature could account only for 66 %. Thus, AF/Fm’ was influenced by soil
moisture rather than air temperature in the summer season.

Both Fv/Fm and AF/Fm’ showed a significant and positive correlation with the air temperature in
a range fiom -15 °C to 0 °C in the winter season (Fv/Fm, r'=0.63, p=0.000002; AF/Fm’, r*=0.82,
p=0.000000) (Fig.5A and B and Table 1). The sustained reduction in photochemical efficiency of PS2
(assessed by Fv/Fm) has been found in a number of evergreen plant species including conifers as
consequence of a combination of the effects of low temperature and strong light (e.g. Adams and
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Table 1. Summary of linear regressions relating photochemical efficiency of PS2 to environmental conditions

in the summer season (June to October) and the winter season (November to February).

Season Independent variable Dependent variable Slope y-intercept R P-value

surmmer pF value Fv/Fm -0.0049 0.80 0.02 0.270294
summer pF value AF/Fm’ -0.0860 047 0.84 0.000001
summer air temperature Fv/Fm -0.0001 0.78 0.05 0.958596
summer  air temperature’ AF/Fm -0.0136 0.43 0.64 0.000223
summer ~ PPFD” AF/Fr! 0.0001 0.05 0.06 0634329
winter air temperature” Fv/Fm 0.0314 0.39 0.63 0.000002
winter air temperature AF/Fm' 0.0154 0.17 0.82 0.000000
winter PPFD” AF/Fm -0.0001 0.31 0.02 0452366

5 daily mean air temperature; - photosynthetic photon flux density on needles
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Figure 4. Relationship between PPFD Figure 5. Relationship between daily mean ar
and AF/Fm'. Solid and open circles temperature and (A) Fv/Fm or (B) AF/Fm'. Solid
represent data in the summer season and open circles represent data in the summer season
(Jun to October) and in the winter (June to October) and in the winter season
season (November to February), (November to February), respectively. Data are
respectively. Data are means for three means for three replicate needles. Bars indicate
replicate needles. Bars indicate standard standard deviation.
deviation.

Demmig-Adams 1994, Garcia-Plazaola et al. 1999). A decrease in Fv/Fm is caused by both
photoprotective non-photochemical energy dissipation and/or photodamage of the PS2 reaction center
complex (Osmond 1994). Non-photochemical quenching is dependent on the de-epoxidized carotenoids
zeaxanthin and antheraxanthin in the xanthophyll cycle (Demmig-Adams and Adams 1996a, Choudhury
and Behera 2001, Miiller et al. 2001). In the latter part of this paper, we examined the contribution of
these xanthophylls to the reduction in Fv/Fm of S. vilgaris.

Seasonal changes in Chl a/Chl b ratio, the conversion state of xanthophyll cvcle expressed as
(Z+A)/(V+A+Z) 1atio, and the xanthophyll cycle pool size expressed as V+A+Z concentration per total
chlorophyll (Chl a + Chl b) were shown in Fig.6. Until the end of September, these values remained at a



Yoshiaki Ishii 6/12

constant at low level. Chl a/Chl b ratio started to increase gradually in October and showed the highest
value in January (Fig.6A). PS2 reaction center complexes possess only Chl a, and light-harvesting
complexes of PS2 bear not only Chl a but also Chl b (Young et al. 1997). Hence, the high Chl a/Chl b
ratio in the winter season implies the reduction in the function of light collection per PS2 core under low

temperature.
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The (Z+AY(V+A+Z) ratio and the V+A+Z concentration drastically increased in November when
the daily mean air temperature decreased below 0 °C (Fig.2, 6B and 6C). The (Z+A)/(V+A+Z) ratio
remained about 1.0 through the winter season, and the V+A+Z concentration marked the maximum
value in November. The Chl a/Chl b, (Z+A)/(V+A+Z) ratio and the V+A+Z concentration showed a
negative relation to the daily mean air temperature, as shown in Fig.7. There were many studies that
reported that (Z+AY/(Chl a + Chl b) concentration in predawn was greater under low temperature (e.g.
Adams and Demmig-Adams 1994, Ottander et al. 1995, Yamazaki et al. 2003). In this study, both the
(Z+A)/(V+A+Z) ratio and the V+A+Z concentration increased under low temperature (Fig.7B and 7C),
which indicates the increase of (Z+A)/(Chl a + Chl b) concentration. It is considered that this greater
concentration of (Z+A)/(Chl a + Chl b) contributed to the decrease in Fv/Fm under low temperature
(Fig.5A). Concerning such a physiological response, Adams and Demmig-Adams (1994) pointed out
that nocturnal retention of a large amount of zeaxanthin and antheraxanthin might engage for energy
dissipation in the following morming when low temperature would inhibit the enzymatic de-epoxidal
conversion of the xanthophyll cycle.

Seasonal changes in neoxanthin, lutein, at—carotene, and B—carotene concentrations on a total
chlorophyll basis were shown in Fig.8. Neoxanthin, lutein, and p—carotene concentration showed the

highest values in November (Fig.8A, B, and D). However, a—carotene concentration did not elevate in
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are means for three replicate
shrubs. Bars indicate standard
deviation.

the winter (Fig.8C). To examine the influences of the air temperature on the carotenoid concentrations,

the relationships between carotenoid concentrations and daily mean air temperature were shown in Fig.9.

Lutein exhibited a negative correlation with air temperature (Fig.9B), but ncoxanthin and carotenes did

not show such a trend (Fig.9A, C and D). The existence of a large amount of lutein under low

temperature was found in other conifers (Adams and Demmig-Adams 1994 and Ottander et al. 1995).

Garcia-Plazaola et al. (2002) reported that lutein would play a role of energy dissipation in Quercus

species. Thus, S. vulgaris may increase lutein concentration in order to enhance photoprotective fimction

against low-temperature stress.
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In the winter season, the (Z+A)/(V+A+Z) ratioc remained constant until February (Fig.6B),
whereas V+A+Z and other carotenoid concentrations varied in wide ranges (Fig.6C, Fig.8A-D). The
variation patterns of carotenoid concentrations seemed to be the opposite pattern of Chl a/Chl b ratio
(Fig.6A). In order to confirm the relations of carotenoid concentrations to Chl a/Chl b ratio values, the
relationships between each carotenoid concentration and Chl a/Chl b ratio were shown in Fig.10, and
linear regression analyses were conducted, as shown in Table 2. In the summer season, neoxanthin,
lutein, and a—carotene concentrations significantly and negatively related to Chl a/Chl b ratio
(neoxanthin, =045, p=0.029583; lutein, =045, p=0.028503; a—carotene, 1°=0.56, p=0.012190)
(Fig.10B, 10C and 10D, Table2). In the winter season, V-+A+Z, neoxanthin, and lutein concentrations
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Table 2. Summary of Iinear regressions relating carotenoid concentrations on a total chlorophyll basis to the

Chl a/Chl b ratio in the summer season (June fo October) and the winter season (November to February).

Season Independent variable Dependent variable* Slope y-intercept R* P-value

summer Chl a/Chl b ratio V+A+Z -9.0694 19.50 0.32 0322818
summer Chl a/Chl b ratio Neoxanthin -3.4980 7.61 045 0.029583
summer Chl a/Chl b ratio Lutein ~16.5678 35.88 045 0.028503
summer Chl &/Chl b ratio a-Carofene -1.4224 3.00 0.56 0.012190
sumimer Chl a/Chl b ratio B-Carotene -3.9455 8.61 032 0.065674
winter Chl a/Chl b ratio V+A+Z -12.9438 35.05 0.65 0.000910
winter Chl a/Chl b ratio Neoxanthin -2.8924 7.56 048 0.007781
winter Chl a/Chl b ratio Lutein -18.0424 48.17 0.54 0.004124
winter Chl a/Chl b ratio a-Carotene .0.1902 0.55 0.03 0.281385
winter Chl a/Chl b ratio p-Carotene -2.0984 5.76 0.15 0.114128

*, unif 1s mol/Chl mol.

significantly and negatively correlated with Chl a/Chl b ratio (V+A+Z, 1’=0.65, p=0.000910; neoxanthin,
r'=0.48, p=0.007781; lutein, r’=0.54, p=0.004124) (Fig.10A-10C and Table2).

The negative relationships between the Chl a/Chl b ratio and carotenoid-concentrations (lutein,
neoxanthin, and V+A+Z) in the winter season may be effective in terms of photoprotection, because
photocollective function (assessed by Chl a/Chl b ratio) and photoprotective function (assessed by
carotcnoid concentration) can compensate for each other, such as the photoprotective function
(carotenoid concentrations) increase when the photocollective function (Chl a/Chl b ratio) increase and
the photocollective function decreace when the photoprotective function decrease. Although the function
of neoxanthin is not yet known, neoxanthin could play an imporiant photoprotective role in S. vulgaris
needles because neoxanthin showed the same trend as both lutein and V+A+Z, which possess
photoprotective ability, in the relation to the Chl a/Chl b ratio.

In conclusion, S. vulgaris underwent severe low temperature stress in the winter season and
acclimated to the harsh ecnvironmental condition by changing leaf pigment composition. The
physiological characteristics could allow S. vu/garis to sustain the stable dynamics in the semi-arid land.
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HMHENPOHESNIREETERTHAREOER
b LR SE R A e B AP AR BiA%E.2

I. RU®IZ

ANEHREBHCTESEEHICL > TREZREUELTHY, TOHAREAOEE I HABSIMIEE
Mo BEHICAEBRRREZLA TV o2 1 HEMBEZONSHBD TV EHENXINTWS, Bz /8
AL 5 HECHASBEIC L > THEESETF LD, £2< OERBMNBAL Z EBEHL M
RENTETWS, WHEBRETOLIBHRENRBI > TELBRE2IN-LU T 1 FENDSBEE THR
LTWAHBET, ZOHORBEICHETAEREZSBEATVS, HMIIEESHIEIC BT 2EHR2HNEICLS
E, ANOP2BT20EfHS SO 2 REHA SEHAPNEEIZBZALD 1225 (iR, 2003) .
OEKDFERIZ ALK ZENR B s T BN EILNEMIETORKOELTH S,

TR OHERAT D & IWERHESD, RRECIEERILGOEEN S HIEKENHEE TESOT, AWETIEE
T AKELTORLERHM L., BARESTETHRICHBOMRER LB 5. HAMEEOEENE
RERBEANMICXE2ENE, Bk EEAEEZBHNBLRAMRNTAEICL - TERLE,

I. MUEFZzEINMEREOREF

[ LB 3P RS OMERRIC K > TS B TH S (H1) o ZOIPEE ORI % 7
L, Bt/ S0 E T, SEMSESFTHIbMb 5T, hBEHERETS-DREL2DES
ZTERIZE o TWS, IHETHXEEMNE UGBS0 E 2 5 MR OB oHEECE X
B L Cat 2 0ok 72 (il oMz BEFFE, 1999) . MBEEOBEIFIIEREICEBL CIBIZK
DTBEZEERELTVWS A, 20000 (M2) . ZNETHEBOBFRSVEEHEIICL > TR E
NTEZOIZHL, AMETRARMBEL CTORREBZEH L THBERLLAEDOTH S, WHEEZKX
SLxT 28 L TRKEEHEY A A MIX3RBMCHBICER L.

e IR IR I NS, BRITESRZIBETERINS EBEbNNBTHEN, BAENZELR
FOUERAYA L U2 R O O 1Y, S D D EESHEET 2 SRR HEE LU TUBRE
NEEZZONBEDIaoTER (W, 1994) . RBRED S IRBRMEERTTIC L > TERER
NELNDEVIEBRLZEHTH S, MLTFE»SE S NERRBORERUAERMEERELS,
O OIRRBERBEH > EDhh>TER. ZNICL S E30~18 ka BPOAT KR &g, 11
~8 ka BPDHE, 3~2.5 ka BPOWAERMCOBHZ LS EIBICEDTER, TR 1MEOATHINBL
%6 ka BPOEMNMELNZESLImORBKENEEEEFHFEOHBTROVHENRTWVS K - 174,
1999) . ZORKEBIRMGEESHUICERENZBOT, EHOIEEAERBICE S REDICHBEREH
TLRENTWAbDEHERIETNS,

MOORER OWEERN (FE/NMNER) BRI BAESHE LM eI b0, WOk zsEH
I EBNO TR O RN SWHEARFIIMTTE, BREOBES D ICH =5 MILFEEHM S NERZMITO
g IC R < B TE S, WOETIIMEDEREESO MioBE & OBERAVEEHNBERN TH S EE X
7. FTHOEBIXEEEOCELAZSHEYEILAR ERICRDoNB T ENH 2. NEEOMBLEEZ S
N5, EAOWEIESHARN S50 EETIIRRIN SRz 0 P AR ERRD S hD, WHETH
D EHRREARDENBE ZENETINIEOHBEMR NS, ZOTFME EMOMBOBEREIIHT 4
~8mBVIZH B, AHELE (100mRRE) HEAMTHEREOEEZLY 2 migE, MAINCEATT5H
MTROOLNDZENBHD, COZERTOESBAMTH S ZEERRT S, T OHOFH TIIHE, 5
HRBNSREXE 1mOBIHREL THWS, ZOBEBRATER & EIEREHICERICL > TERI N
HLOEHEMENS, BRETHEBEZALIRD NS, ZZONMEBIIEEZASRE B{aZ2E) »
5ib, BEIZRELERT AN 0RAHET AREMNWTWEEELIS5NS, BIENE
FCITF4~8mdpAEDICEI 1 ~2mBEEORENFEES 0B 5, ZOWBIIFRNSERS SN
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BEBEETEOTHRERMETES S, ERLAMAMTS ZOEIE 2mEEREEZRHD, LRRIROD D
BEZ2#H- THELTWS, ZOWEBRBEL HERICL> TERCH>HBAERIN, I5ICENNLD
HEWEFHCBEH L THELZBOT, BRI MEEEEZEZ NS,

BLE@ kS amMEE AR I sEOBHCLs &, MUPHEZBRTIMNEBOBRFIADL S
HETHERENS (K2) .

THEREESE, SHENE N TS H B 2O TAMT 5, BHALE, JE~E LRk T 5
A TRHE ST o NBMIIRETH 5. FEOREIFATKILKEZRDRBEORRBEK > T3,
B ERICIY 11~8 ka BPOUEREA < 5. HHMEIITEE SMEEZH > TERERIIJE AT 5, R
MEFOHEKERE (K1) 2L T, EASHNEROM LB, WOROEEDE, W)IROBPIRED 3
20Oy MCRATES, NBROILZy MR LASROBDARETVBRETH S, BE
i RS DR IC 6T 5. MHRO L=y MIMKD R AEoREMETH 5. B, S, &
FENTFRICIE HMT %, WIROIy MIEE, #56RAE EFHBET 2 BHTH- T N5,
B EEICI33~2.5 ka BPOERBAER L CTHEL, BILEFOIHEMRT 5. WEMBEROZEIIML
EETHRAD 5, HEE LA TRAIR LDy FER ORIy NN E AR EIART S, B
B OHERGIF RN SBEREETHNTED, BHEREDIMARKITON TS, BRFEOWE M
5725, FTHIZIHEKESBEWHKBENTEET 5 Z 2%, JORKNDRBIIVERBoKESL4HE% 2
PO THRL, LS, EIFFHORERCERICEEL THEISHWA< /ML, BEKickoHEE
ZZoNTNn5, ZOBURMENDUKPHREINTHS, KEOHBRORBHAADOREENE 3
THIEREND, ABWRHARBRIERERE Lo ATEESEA SN TNS (BFiF, 2003) .

H. #HREZHETLIHEELEZHEEFOER

RREOERICIIHBECEBEDEANEE LW EARETH -0, RElloEEAalzEIns, T
D Z EIRRRE R REEEHAYE L L T2 LRI NS. ZOEBZEFIF LTS8 TOMmKHE
BEIERMN Lz, WKEOMNBEHNTA2DICH > CTHBRER LABOER S4ERME, F0EER
OHHEA N b (WRENEGR) ko THRBLAMBECRBEEEZI SN2 bDOEEHBEEL TR
o TNETHRRINFLFE O REBRMAERAEHEOS B, ERLEHEMMETELIBOBFIHL
7oo EFURENREA R MERB LA NS HBOERBHRHNICINA =,

BEEREHERRE  HEEEEE, S 20 BEE RS, BEES E8E NE OB
THB, INHITMRFNIOHBEY LTS, 2R TEERBREO, DBIHEKRFITN 2> 3K
ez hs, BREREETIEETn T 7 92RO REBALE VIR I NS, BRREBO OB
B RICEZInBEER T ML TBVEEL T dAakiINng, bbb ZoRRBIEIEBERKHICBN
THER2ESFHBEARTIENTES, BREOBHNSEEETREIYUZFOBOFLEITH -
ZEAHEETE D, BN ERIF29000+720yrs BP (-15.9m),249004+3450,-2450yrs  BP (-
23.4m),21100+410yrs BP (-14.3m) (M3 DFFL, 3, b) LENDDH(=4F, 1994 ; LK - 8K,
1998 ; gaA, 2000). RIPEBFALHOTEHTIE19270+220yrs BP-1.2m)(K 3 7)) OERELSNTHWS
A, 2000) .

MEETEER LBRERE ; THRIRESETATEAKEHBONEEOERZ I TESICOIL
T 5, MEBOTREIIERET, €Ok EMICIBRBAFEL105600£126yrs BP (-14.7m), 8150+
90yrs BP (-11.8m), 7920+250yrs BP (-14.5m) (B3 #2, 4, 6) OERERESHTHS (S,
1994 ; &R - 8K, 1998 ; #iR, 2000) . KREHIE TIIHT-1TmIC A EREERH 0 28O H F LA
BERX N, (badrs&EeNEMR (8230140 yrs BP, M3 H9) BREEMERIN-EREER
5, O EMLEKENREZEL THERMICERLEEEZ R, ZObOBEA T A3 VB
IGEWRIETHRBLAZEEASNS. BREEHFEAEOESLS, THEHERRICHEKERI-16mb =
DETERLEZZESDS., FTHBIREREN,N S ARBOREEBR M, 1977) ks E#£25
s,

MU EREEN HEERETRVWHEINZERBRITFHCK U TBRIXRROBDTH 72, BxRBITHE
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DERZ/BTHS (K3H16) . EERDH & RUEPEAORIZE - T, RRENHERL TV H
MR THAER TSR TE 2000570 VRERETY RYF2ES BOIZEIL LI 28 50
WL TW3, Sato (2002) WEBMLAOTEERMEICL T, MILUEFLH O F B CI3sh & AT
FTHRRV-STWEZ E2HSNIZL, BLF4000yrsBPTOWARESNH0.32~-0.38mTH o7 = &4
AL (B3913) « RETORWS > 74— ENVBROBRIZ, #SUERICKS RIS IR A
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VA 7 ADEDE, EREHSRLEY 2 by
H— WA R GESER,. 7T AT v 2 )
TEIIHBET A LM ERARTH LN, FE
¥EERLTAHFEMOPLLEME2 TR FED
FERE. REAMEIORES), FlmMiEsE
ENAUNETHIRVEMSHIIE A F&2ET
B, FEOlSra by F—F 2 FOFEGBEIE
EAEITORTE O BAEN 7 iz X o Tk,
- TAIBDEEESNTHWEORBRTHS, L
ML AL TZILVEOELEEE[& Eifog
EENRRDLNED, TR LTREY
2y A —FAINRTEL B EDDL T T AT
T OSBRI SE L A2 5,

TIAF I OSFBRERE LTI, ST RF
DITHRIMNERS X MERA L, 20O A
L7 T ATy s OB HE LT AR
IIHTAT B, BK - A BECEEHBRLAOE
i & ORMEFES FIFE T 550 BEHE, B HEEH Ikt
TAEFHEOEZRET H45BEE 2 VN B D, L
PLINLOHTEZ EEN B0 BT HH
EIEFICRIECH Y BRIC S ETH
FICEBBEREORT, S ABEN DR
FRaZAVERELTOIBREREN, ZOEDR
B TR AL 7 B2 R A Uiz B E
EN B, 7 I ERMICAER L LTHEY
BELTRENDOT, REIZAMDOMER L
DEEXTLEEL LToHEOEIZIFELAY

il

L ZOWEERMT AT RENRE L
HBENED LR TS, POLLESEEN—
BENZR SR T3,

TIGAF v I OEEEZFR) Ta L (PP)
900 kg/m’, A ) =F L 1 (PE) : 920~960 kg/m’,
B Y AF L /(PS) @ 1050~1060 kg/m®, ABS #HE :
1030 kg/m’, KV H AL B = (PVC) : 1350~1450
kgm’ THB, RAETLA TV ARESBHITR
IBRET, BIERICEE 1000 kg/m® 0K ZERT S
LETIX, BT AERAICBEARD Y. ot
R ORAEEBRAVLNTWA, ZO D EERK
OMFEHAMLE, BIRIIEME BN E, B
17 YOS B OB LE N MLEL YVERIE
PR TWA, FZTCIDOLSRMERE-2W
HROMESHREMORREARD 5 TH3E,

FRFREETIE, ChECICESABEIC L 58
R ESBEENZ AW ERBEHSCHBIEY 2
Vy HF—F 2 ERBR~RDBTHEETDH
FICEEBIL O A BENICAATTE 74 T
2B OERIT LY R &8 - ERRENE R
RETFFeP—TCEARL ML TR EE
OEE L MRICEREHBIIRE T OBEE &R
2, BRKENBIZMELRAT L L. MROEE
PRERMENE O RENTHEE L K& REE X
BRTHEL, AUBAICHEDEIBREZEN,
INERBEITIXBANTERE T 5. EEHECHE
{biltEEEL ST D 2 L TERERBE O LT
EEYRHEL FEZOLLYKREERHREEO
EEETRBICEN TN EBRBEFIINBE ST
EOREET ) L NERETH D, AMATIEIZO
B AW T . FEVa Ll v A —F A NEOTT
AF w7 ODIESHEAE R, SEEERICIT, &
SREEICM X b CHERREEL VA L. |
HARBIEL A VT F AN, Bicino bl
BRHDONAD, BRAEHBIEIINOEZmALT
WahtEZLEND,

TGAF v 7 OIYA 72 LT, RDF, RPF
K PERTH—< YA 7 X5 DNRHE
Kehz, Ll Bk =17 YOEFREHE
FAF v U wBREET AHE . RILAKEOREEIC X
SFOBREREOMERFIEE- T B —R
MIZE LN TRY  ESTAF v b0ERS
AT FAF v 7 OHEERRDONLTWS, TOE
ffil & U CREEMHRETII.RDF O CHEBEZ 1wt%
BEECERIEIZTARANBELL OB
EEBDHZENTEDL, —BROKEE =
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BESCTIZAF I DBLF 15%% 5D, 2
& CIBEIZRETS L 5~10wt%TH B,
T T, BRI RENE - X » SBER
L7z imB ik & el S st L R R
FAF oo CBRIFEGH T T AF v 7 ICHER
BB RALNAEAEL:, . 75 2F 7
IEELDA I F o TRO G OB EENSEL | B
NTORIERAREE LD, T LT, fif@s 7
FAF v I DEBERIT TR T FTAF IO
BRBBUHE O LS CEEL TV AT DN
THMmE L=,

2. RE alLyF—5Z2 K
2-1. ERPOEZES
EFICLVB LU O YR IBINRE
FEValby X —FA DORAF T dG
MAEAIZH300g & 3R H LU CTREETER
FIHBEL 7B, FNENOEEFRE L,
Table 1 WEEL 2l vy X —F A NDERLGOE
BEEEFRT, VLA ThTN1%HEY TH
0. SHECAR L HEBRERBESDETLRIZ 10%
RETHD, 7T AF v 7 BEEDK 90%& K
SEEDTND,

Table 1 Composition of each component in shredder residue

Component Weight percent [%]
Urethane 1.2£0.29
Plastic 89.0+19

(CI non-containing Plastic) (75.9%1.1)

(Cl containing Plastic) (13.1£1.7)
Wire harness 3.62+0.77
Metal 61%16

2-2. BRREEMNE
BrRBEREODTZAF 7 30 HEEOH L,
BT AF w703 rAERNREITD, Z
NoDMA ZEER RET A2 A4 7 2w |
TT77 4 —ThHi+A L CHEBELZHTL
Teo Figl O AF v 7 DEE L IRFRIEEDH
RETT, HEH 1400 kgm® (FEOH DI
10-50wt% DIEF A EATEY . EHT5EH0
ISWt% T o 7o, BE 1200 ke/m’ KO L DidE
BEIZLALELTCORPST BEEFET TR
T 7 R0 15wi%e THY  FN b0 T I AF
v 7 DIRFRES 35wtd oL . 275 2Fy
7 POEFREIIRN 5.25w% L 72 B, LA THE
STEbDRTIARAF T LT REESLE
HOT, BEMNEIWZ L 2hb BTV EEE
FELiRof, LML, 20 L5H b0, 7

AT LUNEE LT, K- TETT
PR 1400 kg’ (BEDO L OEEFEFT T
RF w7 B 1200 kg/n’ KO G OB RES
BT FAF w7 &, L CIlafEhE b caig
iR, BEEREIYI L ERAE,

10 ¢

50
H (1) e
% 30 b e
o
gzo- i*
g ¢
§

(L—measame . . |
800 1000 1200 1400 1600

Density of plastics {kg/m?]
Fig.1 Concentration of Cl for each density of plastics

3. MNEAERREEICK HEAER

3-1. REREE&RBEERE

Figure 2 [Z EBEBOMRK £ 7+, EBEE
REEE AR, BIERS, RO 3 b5, i
BEAKIIREEO®, MESITIAY 7 s AFEFHO
EEAE Y-, T—FuH—0), FIEERLS
—YFrarEa—F—QLtE—F—VTQ
DLEREND, HEEOL T AIES 6 mm O
FRT 7 VABBREONFHE S AW TERL. W
153 mm. &S 400 mm T, EOFE TIWICILE
SAYBAR & LA R 2 8D SILAR (L4 2 mm.
B F 3mm, BALE40%) TIZEATLORE
D fHiriz,

m Air -~-- Electric signal
@ Blower &) Pressure sensor
(& Motor valve ® Data logger
@ Orifice flow meter @ Personal computer
@ Fluidized bed

Fig.2 Schematic drawing of experimental
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Table 2 IZ&-FREMLEEDORE, HEEE, MhE

B R, AERTIHIREMEEEIC S 7 A v —
Z (LLFGB.) ¢#FVARFL» (LLFPS) M2
EHEONFERWL, I HEREEShE, £
RIERSEE 2B SEB L TABITIEESL
TG AP TE L, KR TIREERESHS
(GB.EYE) Pgp =1.0,0.8,0.6 TEREITo72, 2
OBES LT 520, LVEEEDK
EWGB.OKFRIIPS. LD &S NEL DA EH
L=,

Table2 Characteristic of powders

Particle Particle diameter True density Bulic density
D, im] p,lkghs)  p, keind)
GS. 212 - 300 2500 1500
PS. 355~ 500 1030 600
3-2. REBAE

ValyH—FRA PN EEEORLD 16 E
(FTZAF vy 1218, SHEHR 2 8. FEHeEE 2
&) 2BOCHLE, Thba% 1 E5D, PrEDZE
P CHREVME ST REENICEA L, IhEE
WICEATHTFHEER T . EABR IS ERBLT
HREEDNLOMEOS SICEBILITR AR H
o, FDTW 3 5 THEE S CoMEDEILA
EHICELEE LLBAIGEOBERMLDE
2EMELE. EoREEOR I EFERES S
by TElT-HMEELZBATOMEORE by &
Lz, ZOEN 1.0 DBAITHLEEE, 0.0 D
ARERKELZ L E2RT, R RTER
by =7.5,15,20 om, ZEHEMELIT uo / wwe @ 1.1, 1.3,
1.5,2.0, 3.0 % K O EIFREEIE Vs = 1.0,0.8,
0.6 DFNFNOMBE LI TITV, FOEHO
FERLDBHEENRL A ERF L, 5E
O ER TIHRAR L UIESEBREII 2 THEEC
Wk LTI 7h LB L TR, 7T AF
w7 OERRGROLERT,

3-2. ERBERLERE

Figure 3 IZ A, = 20 cm, Vgg = 1.0 [CB W TZEH
BEEPFEINESEELEDTT AT v 7 OFRILH
FERT. wy/uy =11 CTREOEED ST AF
v 7 BIRERRIERE L, ZEEE N SN
ZREBEOMERE W DBEORE 2EE
EETSAF I TCERRINER o, ERFE
OEIMEVEREETE ST AT v 7 a2t
BEL. uo/ =20 Tid, BRICHLELLZS, &
FHREFTIRATF vV ARREBE LRV
Reipole, THUIEERENENT S & RBL
BIUL R RBORBMKRE 2B L BT,

10
08 ;
06

04

02 uyl =11

0.0/1.0

08

06 |

04

02 oy, =20

Uy /b =13

Position of plastics {-]

0.0/1.0 : . . . — -8

08 |

06

04

02

gl =15 I U =30

0.0 e —— -
800 1000 1200 1400 1600/800 1000 1200 1400 1600

Density of plastics [kg/m?]

Fig.3 Position of plastics on density at various superficial
air velocities

BRIZHENRELL O THILEELLNRD, &
NEEET 3728, FiEvbiEdEIc GB. LY BB
D\ PS.EMIRBIBESRLESED L
T, AN EREEEETCRERERE 7T AT vy
BESCILEYL L ERAT,

Figure 4 {Z b, =20 cm, Vgp = 0.8, 0.6 DiFILER
DFERE Vg = 1.0 DFER L FCORT, GB.IZ
BEEEOXV/NEN PSENZLLHEHEOR
HWITEBENNEL 2Bd, YOuBHEETY
GB.DARDEE LY 7T AF v 7 IREEEICIE
L7, Vop =0.6 TClLuy/ un=13 THEESH S
5 RF oy FRRECIEATWE R, REN SR
INEL VT ETHWEEDERIEFEFT 7 AT
v REREEELEWER LT, w /
Un=1.5, Vg = 0.8 CIXEREH T AF v 7 )M
SEEIHEL, 2 OEFREEE TSI AF v 7 IE
ERECEEL TRV MEOSBERAIRETH S
EERA,

BEr T SRR Figs 1IORY, RS
PR ug / um=1.5, Vo, = 0.8 D AR, HEIEMNIC
EEREMPEEL QIRIEA—LAads ERE LT
<o ERZENELTALZORENNELRY,
KEBOREEMPME ONE 0 EWREEEHTT A
Fo NI VBETLLEDRDHA, hp=75cm
DL xRS OMEENE LN, Bp o SR
TH-THOEBHFESETTAF 73, 13F
FUBEOLDEIZERYEEITITFE LD
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o7, ZiLbiX

BEEXBN 1mmBETHL, thomE 4

EO7TIAF w2 LV LB HEBRBLOLEE 4
WEoTTHEL, ZoBROBZEC L DEE L
2 ozt DEELOND, 2O LIID0 it

- PEBRNRRIZE R SHEE

-1. EEBAHE

FIAF v 7 DR EEZ CHIE L FEDE
EREToTe, BREFMHIAITA TR b O BERE

TIEHRET I LI L,
10

08
@ GB.:PS.=10:0

® GB.:P.8.=8:2
O GB.:PS.=6:4

06 r

0.4 r
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Position of plastics -]
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Fig.4 Position of plastics on density at various
volume fraction
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04 r
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Position of plastics {-]
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Fig.5 Position of plastics on density at various
height of the fluidized bed

BB upune=1.5, Vog = 08 DHE LT, B
ECBELTHE, FHEERT20em IV L 30em @
FIRWIRTE R OBENEEF IR NTZO T 30 cm
EVLT, T RAT Y OEEYX I DEREETE
BTALEZLNDS 1040 kg/m’ & L7z, Table 3
WHRW= S AF w7 O~HE b Bk FTEE
ELTHWERE GRAYURER) . RYFk, 7 A
7 FEEERT, RER, T A MEIXENLFEN
B&/ EOXEDY 8L/ Bt &k L,
I3 oDEED S H 1 o IT A EILS L B
DD 2 DIEETALICTFAF v I OTE
TEWoT,

Table 3 Dimension of plastics

Volume change
Dimension Ec!ulvalent volurhe Flatness ratio[-] Aspect ratio[-]
diameter[mm]
37.5X375%X375 46,53 1.00 1.00
30 X 30 % 30 37.23 1.00 1.00
2020 %20 24.82 1.00 1.00
10X10%10 12.41 1.00 1.00
5x5x5 6.20 1.00 1.00
Flatness ratio change
Dimension Equivalent volume Flatness ratio[-] Aspect ratio[-]
diamefter[mmy}
20x20%20 24,82 1.00 1.00
23.1x23.1%15 24.82 0.65 1.00
283%x283x10 2483 0.35 1.00
40x40% 5 24.82 0.13 1.00
632X632X2 24,81 0.03 1.00
Aspect ratio changel
Dimension Eqmvalent volume Flatness ratio[-] Aspect ratio[-]
diameter]mm]
30x30x%10 2531 0.33 1.00
35%25.7x10 2581 0.33 0.73
40x225%10 25.81 0.33 0.56
50%x18x 10 2581 033 0.35
80X 11.3x%10 2585 0.33 0.14
Aspect ratio change 2
. ) Equivalent volume - .
Dimension diameter[mm] Flatness ratio[-] Aspect ratiof-]
20x20%2 11.52 0.10 1.00
229%175%2 11.53 0.10 0.75
26.7%15.0x2 11.52 0.10 0.56
40x10%x2 11.52 0,10 025
80X5%X2 11.52 0.10 0.06

4-2. ERBEREER

HAEEAL, RELEN, TASY bEROE
B4 Fig6 1o, (REAERHEYERET 25 mm
TV REWTFAF v 7 RIEEERICRE L
A25mm KV /hEWT T AT v 7 el iiE
BLAhot, MER, 7R b E BT E
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Fig.6 Effect of volume, flatness ratio and aspect ratio

on sink and float

7RI BB LI K RBHEA L 2o, T
T ALy WAL 2 i LT =0.65 TIEIFE—
EERoTNAY, ZIUIEEI NS ol
SIS T, 7227 Ml HTE
E—ELrholbEZBL N5, LLEOERNIL 3
DOEED RN T, RIS 2 5 BRI D
LZe0EEbNG, F I TRIZYORREF &
LIFEYORILICEET AP E2RT L, Bk
FTNATA-FE LT F=ERL X7 227
oYX P 2 AW, RBHEERITEREEE
25mm A EHEL L 372 mm & 46.7 mm RS L
oo ETz, Table 3 IR LIS TAF 7T T
B FREBTRWET S AF v 7 OFINER
HHE TRV -7, xiytz=1 L5 K 5iIC&E
01 TOTEE, FiIcHTsmikEssd s
v MU 777 OERESEDRELS RAEESE

KT, TORERY Fig? \oRT, x=0.8, 3=0.1,
=01 BE L., WIEOERERIELICREbREL
FETARFTHDHZENHL N2, BV
SRt SR MR T A DL, S ORTLETH
HEBOMHRTIRT, HOBEOREZ (g 25 mm
PLE)#{RDZERMETHAL VI AR EE
hiz,
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Fig.7 Effect of the plastic shape on sink and float

5. # B

AT, BRmBEE AV TEEY 2 Ly
H—FRANROWREATZ AT v 7 LIEFEIHE
ERT T AF v OERLESE L RL -, DE
MEEREIE 2 AV TEREREPIT -T2 R, iR
BEORBMITEE FHET L0 2 laRTF
FIRAL, WY AERERICTI LT, BERE
BFIAF o7 LIEBEHREE ST RF o7 ICH
LA R i, SEEFRE RN B o,
T, MBS EMEOBEEB T TR, BiEE
RNBEI BT LRALNE RS, 20
mm U7 & 0 &N SV BRI 23RS
Ly BB, TASRY b e BIT/NEL
RABIEFB LI B ERRH LT L 03b
Dol PTLEMER LM IFLITHEEL 5 £
TWAZLERALNE 2T UEDZLEIDE
WO BESHER B 43R T 5 7o DI, SBEO R T
HEREOWHTIET, HhERBREORES (925
mm b)) BROIEBVETHBLEELD,

6. i

AR ERT DI THBEBVEL
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e Frontiers of Surface and Interface Science and Engineering 2004
Conference (ScimFzM. FEBF L ITXERSHR)

F KA The Chinese Society for Metals fth 11 F&

3 HA Frk16EFE5A 148 ~ FEXK16FE5R16H

M fE i FE - L

= ] ELECTROPLATED ZN-N1-$102 COMPOSITE COATINGS TREATED WITH A SILANE
COUPLING AGENTS TO REPLACE CHROMATING.
(Sohy T FNBICLZRE 204~k InNi-2 U hEGH - E)

<NE>
B, SR THEUROBRD - EELTHE, M TRITEBIRE2a 3 5T
O ENELFIHEINTVWASY, INSOHMFRD - FOKEMKME LI, FEAEN

Cré"ZN—A &L A— R NMUAHEN TN S,

—Ji, Cré™id., HEEPKEREZIEEIL, BEEETEMNINTED, AMBICAER
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2007 EETIC CrsT 2 N—A E L7 D A— FOEEMHEI N, BE, BNOH—A—N
%¢D’%®ﬁ§7mt2@%%ﬁéﬁtmoTwé

DETIE, REFNBOLZ Ay 7 S 7RHICEA L, MRG0 > EEEF

2 om F—F—OHEBE TV G0 Z I S E588 - #OY - EHNE, 0
HEIOR TR HRECE D THEE T2 G52 5w 7 X TRIOAHE R E
BEEALT BTy TN ERMEEL 7285 L WRERIINT 7Yy Ka—F 4
TEWRICDOWT, BoN 5 KEORCHEEE AN, BiTO7 00X - MUBERKEDL
WS ZT> . TORR, InNi- U AEGD>E+ I 20y ) 70, o
LEE<FRALAWREICHMLE O ATHaICbhnb 5T, 7O0A—MELD
HEPICENLHERIRCRD TEEEEZET2ZEMbMD. ZONA 7Y v Ra—
FA4 TR A-METOEAELLTERATHLZEERLE,
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-Strategies for Environmental Research and Implementation-
THEFR The International Association of People-Environment Studies
FEE TRI6CETASH~FXICETAINR
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= o] Assessment strategy to enable an advanced understanding of community
development schemes in participative processes
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= B BXRPETFERICES n = 1 Ruddlesden—Popper {54 HLaTi0, DiBER

% ( Structure Determination of n = 1 Ruddlesden~Popper Compound
HLaTi0, by Powder Neutron Diffraction )
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J\ERDS c B FRAFED Z &G0 =,

— 125 —






Frk 16 FE HIREDABE






a1 6 FRERAE

R R 57 =3
. . TR 16 4 A EE T A D

BRuE  EA | BIUERLC RS Fl 2 M B S 58 12 [ o 127
Tk e BB ORIE S S 2 L — S n ie

PEtL i 185 | gy L 128

S 1 7 AR P

e R Y T
B - e e

B EH | i B A 129

— %o SRR OEGS

o e e 1 BRI ORI = T

e wE B R %&.?M FoFUT - E

¥ PMHE L TPIELR—MRET S CEETE

— 126 —




H #HE A
EIILER RS HEEE

MAKRSEH THI6FELERFHETAS - HEREHEFRE 8 ELEXS
EH#E BB % BFHEHTEES TH F (MEIHATHRMRR - XR)
HigE - REES (HES) BLEBERSS. (RES) XHHEE. fh

M #E B & R 16 F8 A 20 H~FR 1658 A 23 B

B #® o REW

<HE>

BT¥EO2 AR, PRI TA, EEICINA T, 34 O - BEEESHEDERA
Y —RRMTONE. BNETIESEE, —BRSNE, 245, RE2EHE BRA - - g%
BREHA) 25D TINEATho -,

FE. 9:000 5 SN T, TORASE NP/ - TR . B ER -
KZ - —BEH) L CAE (RAF—RE) ohnhT, BERERTONE, FBOY
ROUATIE. N - BEERIZBUISH U WHIZEEFEFORER] 257 —<iZ() Presen
t Status on Earth Science Education in theUSA (Dr.Ron Bomnstetter « =77 A K%E
Uoh—28) ) ObEF MBI F o VORBEEFH-56 - o 0A - (BhksE
. MIIBEREE Y —) 3) BSERICHBITS M) REOHL -2 757,
SPPEELT— (CFEEBZ IREBRFHEBELYF - SFER) O 3ADNRRY A T
=R EREE U TIRR AR fThNE, £0%, ZAENNACHERD, MW FaHIcH
HZHE AR EEYEEE REL 2, ZOHWERI. ERUEEOHELZBRL THEFEPOX
RHEREEYETH L, PEANSBEOEREIMIL TZOREOEZT TV EREZDH
&2,

A=2 BB, EERERICREE. laEE2To . MEEAR 2 EMEOERTHSH
H R L WEMEEERORDOE DN BREREALT] CEBL GRERTH> 2. A
HEOINETOREBENSIZILED, T7 0=V EhsMEZND METFEGEBICGRA
TWERN] EVBERTHEDVWTOFMEED D, ELINTORBORTEELZA T R %
o TRELE, THMSE, IIREEZEHMEL. 152002 280N 0T ELRK
TL™,

SRV VRITAPRHEHEREZBL T, ZMFICXHEARECHTRMERIIZDIN
oo El-—REBE T, COZERDREDOHMTHEIBEFEBESDNEORENE NS =,

®lo 2 HEE. kA (FLEN EEACHET, BABSHE —FHONAITLDRE - £
£, —HZHAI—X) . &ikmB (RMURERITEETOEIONAICL DR - #E, BiR

DI—R) O2DOMNEEEN,

KA, PER=ZER (E/FR, FHE, MrvES) SHERGRE (DU,
B O%) OLAFECANIN G (Froa, RATES) oL, HF/iELoRE,
KETF T o ORFEEZFRLERZITo /2, ZBNEFLI2NHTH- 7,

Wk B, RBCEOEE, DU AGKOB R EGIEHORYE, WS TR2E%2T-o
2o VUEMORZFTRHERAIEDHEEZHM TISME T F> TREEZTAHIENTE R,
BINFFIETHoz. MI—AEDREFRTHHo =,

(ETEE : FRER, WEEN)

— 127 —



TS EZ
BILKFARZ R REAHAER

MRESEE BREREOBES I V-3 ICET3EE YRITA
FHEBER RBLUKRKE REBEISN

o IR TERI6FNA2A~FERICEINA2A

M # th  REwW

<HE -« HiE>

MARERIUTOFEY I AZEH, 920y aTHRINS,
< KEKIZBIT B S4BT
SN B, MUK OKIEERMET
- KA DTN N
- AT X 2 REIREN AT
- EHT A HMAR T BT S RS IR BT
IR
- RIBEUEMTIC BT B HETFIL
s Aw T a gk
- BUEMSIT

<AE>
204 83 A TTARTY MFEDHEID
20044 9H I5H TTANSU NZEHEEM
2004 11 A 22H PRI TLRE, ZNRX—N—EDED

— 128 —



B F IE #
BILAFAERE BARFHMIEH

MRAELSEHLH LUR=F2NENERIRES YRITA
(HREMCE D EMZHRMEDORRH)

T o BB 4 BABES - BAEYES - BREERSPENE RS

HigE - REEST RLURHEZRES (8

M # B B @ FRITESA2QHB~FKITESA21H

B & #H E

<HNBE>

GRIOBEL PRI T AR, BEFRERFSED TEE L TWSEWR=Z22DMTE
KO—RELTHRESINEZDDT, FEEZRMLRFEERAEBERIELR L2 0 EE
Lize =< TAREMIT I DEMEREOEE) CELE., 400REEEZHE,
TFRAKPS 6K 1 6 XT, MILRFAT A HRERRSEOZENF—ILTH I,

1) BBWIH HEAKRPRFREPEMBSLHEERD
Mo SRAESIRE @« BRESE &S ERFEOHEAN S
2) TR (REBSEEM Y
(oL R4 : MBOEZFEDEHNDILE]
3) BA i (Il R2EREAEMEEITT)
[l LD 5 sfeilidn |
4) & £ MUEERAREX>Y—)
(R LD s Ehd |

BEDOH &, HRBEREREVRHD, BRIIREHmEB Iz,

— 129 —



B R R HEE IR






1. BRREER

MEEANEREHPIREME MARDRFIEREEIR

(fE)
%1 ZOEEL, HAENN\ERERLRE HFMTA CUT TFMT4) &0ns,)
BAGKE 1 BICETE, MHBEANNERER2RMBE (BUF THMEI &0WS,.) A
75, REAZICET 2MEMROEBIZIOVWTEDS D ET S,

(WFEBI AR DX HR)
B2 BEAMTOMFEERIZ. KRIZBT BRNHERICBERT 20T 5,
—  BAREXZHARNEE L RBAXEEOSFICBIT 2REMEICRD 2 E
B NIRRT, FIEEN LATITFS 0. XEmsEER 2 AL LD S
=T CRI—OWFEEEICOVWTHFATITS b D,
= HOWAT, RENZOFMRENEEHEZT D B O,

(THFTBh AR X S EE)
W3 HHOTSHAEBRONRENFIE T 2U50HE (AT TP &nd.) il
RizBFs b0z,
KERUVEFEFMER
B R TR D B ZEH% Y
REBMGFOREIZ L VL INZMONRETOEAN

l

E [

RIEIZIBIT 2 HO0EN, EMME 2T O>BET, HAICBEWTEY &3
HBEHD,
(HEREH)
B4 LB Ak E DB O BHEEICITR DO BB IC L AU HENARE OB Z2 2 airh

e szn,

—  WSTHEBICE R 9 A E N 1 AT 2T 5 HE1. YU EE O &
FXI PR

= RA—ORETELRZZHEOWMEE 2 ALLEN, F—OWFTEEEIC D W THIHE
L THEZIT O HEEIEE

=  HRCBTBEER<EN. RSEREICHE T 2M5tHE 2 AL LA
[Fl— OB FERREIC D W THE L THZEZTT S B 818, S7EEEONRE

(5B R DR
/5 BIEBIERIL. TOBIEKRRICED. ROEBVKEFT B,
—  —RER
S EIR Y S SeBRR SRR TR D & SIF7ERREEZ N R ET 5.

— 130 —



= MW
HHNRERRT 5 REAT—< T 2EREE R ET 5,

= IR
EORATITONSRERFICET 2 HFREMI T, YHEICBWTEY
LD bDEMRET D,

(WFEBh AR D HRD
#6  ATEHICHRET SWFBRORIEIL, FAIE L T14ET 5,

(BhRITA D HE)
B£7 HAREBRESOTMNEHFEL LD ETHEE MCEDSRAOWABRPESEZ,
MHEICIRHT 2D LT 5,

(BRI FE DE#E)
H8  HRBIRESORMIE. FHITHEUFITEDIEELZEADICBNTEEL, HE
ROBERTIRET 5,
(B’E L)

B9 BIRORREDDHEL, KOREETLDEET S,

—  BPABRICXT 20 - #REMBERERRENI &
LRI T TR S N T B D ER AT AR W T &
MAICEN., FEAMRSIBFEL TN MERENENI &

=R

BT R OMEEF OB, BIRO BN, BN T 2 BB N T
&
(BhERAREER)

10 BhERBASEEICIE. BIICED2BREBRE TR T 5. b, MERSIE. BHiEE
REOWFEUANADOEMICHERT 2 I LIETERN,

(R EFD#RH)
B FIEBIRE DM 22T A, BRI TR 6 » HLAWIZ, BHCED 28R
DO FEERRHRERZ, BEICRE LThidRsikn,

(HERD
12 DIEBIREORZMIEZITEN, EERREES 2 48 1 HICHE T DEL S
BRICEB Y5 L&l B2 ANG, BYEFWESEREHBREHA Gl
ANRIYS, EH3E4 H23H) ITHDE, UHETSHDET S,

(o sl
ZOEEE. FRIVEI A 1 HMhS5KFT 5,

— 131 —



MREANZSREHMZAIREME BREMRCHBMAHER BRI

(BRE)

1

CDOEE. MEEANERERZIREM HZF T2 (CUT TERTR &0 d,.)
BAXB2F/ITETE, WHIBANERERZREME CIT HE &nd.) 28
EHY 3 ENNOMEESE. ERSTHE S NS ERMRERSEICIRESUIHE
T2 E2BRT 5 I EACICENADOITEE CUITIN—T) BEETHIRZT
DT EEIRT B I EDEBIOVTEDSDDET S,

(EIBRBFFER B BR DX BR)

52

ZOBFHTHRET 2EBRMARGBIRIT. ROFHEHZTHDET S,
—  TRIRTEERFTESNOERIEE OIRE
1 HNETPHEINIMRESTH DI L.
0 EEAICHEBROD %%, PRI ANTEEEENER TS
HOTHBDT &,
= TRIERTEAWEES OB E ORE
1  BENTBEHEINSEEBFERESTHSH I &,
0 EFRICHERO® 2%, il EE AT FNEEEEN E R T S
HbDTHH &,
= TRIORTEEXFVITEDO 720 OfkE Kk UHAE
1 WmEFICE DX, BN O T & HIRMEICHA BFA
BEIDOREBZVNREDZDBD) §5L2HMWELE, BNHREED
JREENAEORBETHS &,
0O EEERRERAEZEHNE L, IS ORRCHRERS DT
HO, —FHREATZEE OIREXIIENNEEORETH O, Bf
HIZBWTHEYEEDLHD,

(BFFEBh A SR RE)

%3

A OTT D BI DX REDFB T S8 7eHEE (AT THFZEREE) L d.) 1. K
B b0ENS,

— RERUVESHEEMZR

B ROt RS H% R
REFEUROBEIZL DB INZRHOHEZTIEA

RT3 5000, ZMMHEETORET, MHAICBWTEY &5
DBHHD,

B

— 132 —



(HEREH)
W4 Bk & DA O FFFICIET B T 5 FEHBERERE I E R EOHE 22T n
X 57kn,

(BhpR S 5EE DFELR)
5 TRESIIHMBIAE OBRERET 5FEL, JICED S B HFE 2T EHED
RE2HETHHICRET S DLET 5,

(BhERH RIFFEE DiEE)
/6 IREBXIIHEMZEE OBMMEE L, FRTAEIRIIEDLEZERESOHER
THEITRET 5.
(BE M)

W7 TENXITBMOBRIL. MRMFEEOL T OEEDOHRRRRICELVRET S,
— BN FIREORENH S &,
= EBHEHEACBLTI, EMEELEHAREZITO ZEXNREREICRS
CEEHRBERRBIERZT L,
= EEMRARRICBIAEMIBEREENERATS I &,
Mmoo EEMREERIANOSMN® S WIXEEEFAMIRICE D, PFROF L Wi LA
HahsZ &,

(BhAkiE %)
B8  IENXITHBMEE I, MTEDHBRRERETRT 5.

GREEDRT)
B9 TREFFEH I XIIABBIR 2 Z T RS RIMFRESSRKTE 1 » HURIZ, 5l
ICEDAHEZZ2HFICRB LT E 5N,

(HERD
B0 BIRE O 2RI ZEN, ENLHERREES 2 &8 1 HICRET 5 BEM#RIC
BB LER, BREORANL, BEFMSREAEEHIRIMMN CCHEN
145, MHM39E4 H23H) ITADE, BT LHDET S,

Bet A1
ZOBEIEIX, FRRI0EI H 1 HM S EfTd 5,

— 133 —



MEEANZREHFIREME MRAKCSBAGIEREER

(&)
#1 ZOBRE, MERENN\ERERPIRAM E TR (BT THFRfTR) v
BARE1IBICEDE, MILENTHAESNSRERZICHET SRR, FiliEiR
2, YURVULE CF THEER] L0wi.) ITHL. BEEANERERSIR
B (AT TR &) AT IBIROERICTOVTED S HDET 5,

(BhEARRITFERE)
W2 MENBIRT SMARRRBROEBD &ET 5,
- %ﬁ%&@%@i%ﬁi%?%%@
PRS- BFER, REVEETHHO

=  HMHHEE &béﬁﬁﬁﬂiﬁiﬁ'ﬁ‘%%d)

(BhRkgeth)
3 HIEEAOBIERIE. MR T OMEEEICEET 25N S A & U THE
T 5HD0ThiFNI 50N,
2 RITEDOWIFERIT. RIET2HDENS,
KERVEEEMER
VLR TR DB B A FT SRS
REFEMFROREICL OB SN FERETTIEA

RIS T 5 b ODEMA, FMBARZTOHET, MEICBWTEY &7
H5HD,

|

=R

(HERSE)

B4 Bipk& DT OHFEICIK. FiE T 2B oREE X IIFBEZOHEB 2217
T nEasin,

(B AR 2 DFH)

%5 BIEREDORMZHFL LD ETHHEX, MCED BRAOMAERBIRHFEEZ
WMEHIZIRET2HDET S,

(BhERDEE)

B6  WIRERBIRORERD. FHTHEIRCEDLEERZERTBNTEZEDD X
HEXOBRERTRET 5.

— 134 —



(L B
7 BROMRELBMEERT. ROBEIZLDVEET 3.
BRCREINZHAEZETH D, HLWAE IS0 B O TR
ENWT &
AR E O R TENMMEARE N &
BILRIZBWTHETZEENHLNTHE Z &

|

B [l

MAR2ZRAKT IO OMBEEENHETH S &
(MHAAHRTOER)

%8 FIR I N EESE. FHTT 2RSS 306, B, BBSEodEEA L., W
46 Z 508 L2k i 578,

(BhEREE D EETE)
B9 WIHERAOMREOZMHEEIINED S,

Fh&EE0iH)
E10  BREORGEZTEET. HEESPKRTLER. 17 HELNIZHIZED 4%
AOWMEBEMEHCR T UiThida 57z,

(HERD
Bl BRSO LRI BN, EVERRERS 2 458 1 BICHET 5 EFRIC
Y¥9 5 & BREOZANT. BEFNERCEEEHREAN (XREFE
145, WEFI394E4 A23H) WHETE, NETHH 0 LTS,

(FHEATHD)
12 ZOERIZEDDHDDEN, HELRFBHIHIED S,

ol
COERE, FRRI4E 2 AL SHEITT S,

— 135 —






WHEA AZREAFREMNL, ZOFOHARBORREZRL THE B ERN,
HE, BT HHAL R — bREOEKRITA A-P2RELTBOET,

G UNZHROICRED LW UE LA, RN ENIEE R E, Rt
DREEZBEML, ZOT TEREDIE) OBV LHZFBAETHETH DV I L,
ZOEI A ATV EARL P — FOERITRBIETWELEE L

B EE A NSRS ERHIRE R
MHELVR—F&E £68

SERR 1T 4F 10 A AT

217 MEVEN A BRSPS [
ELfREREE3TH 1 21
(W1 b > D
TEL (086)252-7670

iRl Hied 751 GREEH
MIUFEH4THS2 —-20
TEL (086)805-2111







THE YAKUMO FOUNDATION FOR ENVIRONMENTAL SCIENCE

telephone: 086-252-7670

facsimile: 086-252-8918 .

hitp://www.8con.co.ip/zaidan/

b,
-
Y vz

{

wEEA \EIREMFREN

T700-8617 FEILTZERI=TBE1&215 (#)I4 p2.



