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Development of the Control System for an Agriculture Robot
TAMBA 2 with PLC - Development of the self-localization
and radio control systems -

Introduction of Comprehensive Practice to Mechanical
Technology Training

Development of a collaborative support ICT system for
developmental disorders

Optimization of antibiotics for the pure culture of microalgae

Acidic treatment method for hydrophilicity of hydrophobic
carbon surface

Development of the simple determination for a trace amount ---
of molybdenum in human serum

Development of concentration-separation method for a trace
amount of antimony in waste water from polyester production
using manganese dioxide uniform precipitation method

Chemical study for the wood biomass waste "Woody Pitch"

Excavated soil quantity estimation method by using
Unmanned Aerial Vehicle

Regarding the Relation between the Western Margin
of the Fukui Plain and the Sabae Fault
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Development of the Control System for an Agriculture Robot TAMBA2 with PLC
- Development of the self-localization and radio control systems -

Kentaro KAMEYAMA , Kazuaki HASHIMOTO , Hiroyuki SHIMANO , Masaaki NAGATA
and Yoshihiro NISHIDA

This paper concerns the development of the measurement and control systems of the robot

"TAMBAZ2" for paddy fields. TAMBAZ2 is an agriculture robot which is developed by SHIMANO CO.

LTD. This robot has four legs with a crawler, a GPS receiver for self-localization, and a camera

to recognize obstacles, and can work by radio control. In order to achieve the development target,

the authors plan the measurement and control systems, and develop the radio control system.

Furthermore, validity of the use of the simplified differential positioning method by two GPS receivers

for TAMBAZ2 is discussed.

Key Words : Agriculture Robot, PL.C, GPS, Control System
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Introduction of Comprehensive Practice to Mechanical Technology Training

Eisuke SENTOKU, Hirotaka KATO, Nobuyuki GOMI, Hirokazu KITAGAWA,
Yusuke FUJITA, Kentaro YAMADA, Misao KIMURA and Hideo FUJISAWA

Mechanical technology training is one of the most important subjects in mechanical engineering
department. In this paper, we report a new comprehensive practice which has been introduced to
mechanical technology training II for the third grade students in 2014. In the new comprehensive
practice, the students produce a mini-vice which consists of four parts using several machines
after reading the drawings. This program can solve the previous problems. We believe it makes the

students capable to connect the knowledge of drawing and knowledge of manufacturing processes.

Key Words : Mechanical Engineering, Mechanical Technology Training, Comprehensive Practice,

Active Learning
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Development of a collaborative support ICT system for developmental disorders

Sakiko OGOSHI, Tohru SAITOH, and Yuichi TAKAKU

In recent years, the number of children requiring special support has increased significantly,
and satisfying the support and educational needs of such individuals has become a critical problem.
Many such students have been diagnosed with one or more developmental disorders, such as
Asperger syndrome, high-functioning autism, attention deficit disorder, hyperactive disorder, and
learning disabilities. Some special needs children are attention deficit hyperactivity disorder (ADHD)
hyperactive/impulsive types that present certain behaviors, such as excessive fidgeting, talking out of
turn, and running around.

Other special needs children are ADHD inattentive types who are often distracted and forget
things at home or school. Such children also experience difficulties during organized activities. These
difficulties can have a negative impact on a child's learning and self-confidence. Addressing these
difficulties as early as possible can have a positive impact on children's performance at school. In this

study, we propose a collaborative system that can be utilized by teachers, parents, and supporters.

Key Words : Developmental disorders, support system, ICT
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Optimization of antibiotics for the pure culture of microalgae

Tkuko SAKASHITA, Katsumi TAKAYAMA, and Akinori UEJIMA

Euglena is a typical green microalgae. Recently, the focus has been on Euglena as a nutrient

supplement as well as Chlorella sp. The multiplication of microalgae is slower than that of bacteria;

therefore, it is difficult to obtain a pure culture. The addition of antibiotics to the medium is becoming

the method of choice for preventing contamination. The effectiveness of nine antibiotics-valinomycin,

penicillin, trimethoprim, tetracycline, streptomycin, mitomycin, chloramphenicol, nalidixic acid, and

kanamycin-was tested for the pure cultivation of Euglena. As a result, the combination of streptomycin

and kanamycin was optimal for preventing bacterial contamination.

Keywords : microalgae, antibiotic , Euglena, pure cultivation
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Acidic treatment method for hydrophilicity of hydrophobic carbon surface

Chisato Sakamoto

Biofuel cells convert chemical energy into electrical energy and provide several advantages over
traditional batteries, including low-cost operation, environmental friendly energy, and potential for
miniaturization. These advantages have led to the application of biofuel cells in medical equipment
and household batteries. Biofuel cells, however, a low current density compared with conventional
fuel cells, and it is therefore important to development of electrode material with high specific surface
area.

In this study, the authors have focused on the carbon cloth that has high conductivity and high
specific surface area. By using carbon cloth as an electrode material, it is expected that high output
will be provided due to its high specific surface area to mass ratio. However, although carbon clothes
are extremely hydrophilic materials, many biological molecules are highly reactive in water, making it
difficult to conjugate these materials effectively. Considering this background, the excellent property
of carbon cloth could be most exploited for their use as electrode by hydrophilic treatment. To date,
there have been several pioneering studies reported on surface modification with various techniques.
Oxygen plasma irradiation is a common technique for hydrophilic surface, but the procedure requires
expensive equipment that is costly to maintain.

In this study, we here propose and describe the method for hydrophilic treatment onto the
carbon cloth surface by acid treatment.

This approach could help to overcome the limitation described above, and be used in the

development of novel biodevices to surpass the performance of conventional devices.

Keywords : Carbon-cloth, hydrophilicity, acid treatment, bovine serum albumin(BSA), biodevice
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Development of the simple determination for a trace amount of molybdenum in human serum

Sadayuki KOIZUMI , Katsunori GOTAN and Hiroshi HIGASHIBATA

Molybdenum attracts the attention as a trace amount of metallic element existing in the living
body. The establishment of the simple determination of molybdenum content in serum was conducted.
The effect of the matrix modifier to use for the direct determination of a trace amount of molybdenum
in serum by graphite furnace atomic absorption method (GF-AAS) was considered. For the
determination of molybdenum in serum, Mg (NO,),, Pd+Mg (NO;), or BaF, as a matrix modifier were
used and their fundamental analytical conditions were examined. Before atomizing and measuring
molybdenum in serum, it was necessary to ash the organic matter contained in serum at a high
temperature to remove interference materials such as human serum protein. To get the stability of the
absorbance of molybdenum and to remove the interference material coexisting in serum, the addition
of Pd+Mg (NO;),, BaF, as a matrix modifier was needed at the ashing temperature 1,800 , 1,700 ,
respectively. To examine the influence of the matrix interference between the calibration curve
method and the standard addition method, their slopes were compared. Because the slope between
the calibration curve method and standard addition method almost agreed, the addition of BaF, as a
matrix modifier was thought to be removed matrix interference in serum. From the above-mentioned
result, the direct determination for a trace amount of molybdenum in serum by the graphite furnace

atomic absorption method using BaF, was found to be possible.
Keywords : Molybdenum, serum, matrix modifier, graphite furnace atomic absorption method,

standard addition method, barium fluoride
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Table 1 Temperature program at measurement of
Mo in blood serum with GF-ASS

temperature retention Ar gas

step t(inc1;) gradient time flow rate
(°c/s) (s) (mL/min)

drying 1 110 2 30 250

drying 2 130 2 30 250

ashing 1 600 15 30 250
1300"
2)

ashing 2 :3883) 15 30 250
1800%

atomizing 2600 0 6 0
clean up 2600 1 2 250

1) without matrix modifier,

2) with magnesium nitrate as matrix modifier,

3) with palladium + magnesium nitrate as matrix modifier,
4) with barium fluoride as matrix modifier
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Fig.1 Diagram of the
concentration program
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A without matrix modifier B: Mg(NOz): 5ug
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Table 2 Influence of matrix madifiers on the detrmination of Mo in serum sample

matrix modifier none gl MNO3)2 Pd + Mg{NO3)2 BaF2
guantity of addition o Sug PdSpg+Mgipng Jpng
dry=1(hold time) 100°C(30 sec) 100°C(30 sec) 100°C(30 sec) 100°C(30 sec)
dry=2(hold time) 130°C(30 sec)  130%C(30 sec) 130°C(30 sec) 130°C(30 sec)
graphite furnace pyrolysis=1(hold time)  600°C(30 sec)  600°C(30 sec) 600°C(30 sec) 600°C(30 s2c)

temmperature proguram  pyrolysis=2(hald time)

1300°C(30 sec)

1300°C(30 sec) 1800°C(30 sec) 1700°C(30 sec)

atomization(hold time)  2600°C(6 sec)  2600°C(6 sec) 2600°C(6 sec) 2600°C(6 sec)
clean out 2600°C(2 sec)  26007C(2 sec) 2600°C(2 sec) 2600°C(2 sec)

calibration curve with calibration slopa" 000359 00039 00045 00046
Mo standard solution correlation coefficient 0899 ... 0999 ... 0899 089
standard addition curve additon slope® 000146 00015 0.0036 00043
for serum sample correlation coefficient 09866 0589 0998 0999
ratio of slope®" between two calibration curves 041 0 o080 083
determination of Mo in serum sample (& 2/L) 434 1638 506 650




b M OMEBEEY 75 > Ol HRIE LD 33

Table 3 The recoveries of Mo using BaF2 as matrix modifier

oo _____recovery(®) (n=4)_ __
addition of Mo / ppb 5 10 20
distilled water 98.2+21 956+£3.2 99.1+1.38
serum sample 1 82.0+3.2 83.8+24 93.6+2.0
serum sample 2 87.6+x1.1 98.2+21 87.0x1.6

serum sample 3 845+23 91.14+1.1 86.2+2.1
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U 20pg/L OEY 757 AAREEREZRML, KETHHZ
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Development of concentration-separation method for a trace amount of antimony in waste
water from polyester production using manganese dioxide uniform precipitation method

Sadayuki KOIZUMI, Katsunori GOTAN and Yusuke SAIKI

In Japan, the environmental regulation value on antimony in river water is not decided, but
the pollution of the river by the antimony in waste water, which drained from polyester production,
becomes the problem now. To a sample solution containing a trace amount of antimony, the solution
of manganese sulfate, potassium permanganate and sulfuric acid were added, and then the uniform
precipitant of manganese dioxide occurred in the solution. The precipitant obtained by this method
strongly adsorbed antimony in comparison with the commercial powdery manganese dioxide.
Because the precipitant could be easily dissolved with nitric acid and hydrogen peroxide, the atomic
absorbance of the antimony contained in the solution were measured. The recoveries of antimony from
50 to 1000 ppb were approximately 100% by repeating this uniform precipitation method twice. The
proposed method was successfully applied to the determination of trace amount of antimony in waste

water samples.

Key Words : Antimony, polyester production, waste water, environmental preservation, uniform

precipitant, atomic absorption spectrophotometry
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Table 1 Desired values of antimony in natural water

Management targeted value in the quality of the water (Japan) 15 ppb

Guidelines level for the drinking water ( WHO )

5 ppb

ZEEETEIFRILTEBD, BENZTY >FEOHHE
EHIRT 272 L0 EITIR> TWa, BURTIZ AP
HlE D 150ppb EFEEOPFHEE THAL Tna,
MESEICEROEELHELEE L TR, FErlotiEs—
Bick<FHZTNTHBL, 7>FECOHEEITIE, KHFEL
YRR TREDRE EE A 5NDY. ZOHETIA,
HEITHT DUENMIEAETND, SREICY > FE
COBENRRETH S, Lnl, 7Y — D IaEBREE %0
BETDHORZITEBETHET S I EATHIRRW,
AHFETIE, WIEDRIEENS, BIF (TL—LLX)
FFUOEE (GF-AAS) 2HnaZEE L. @EIdkE
LT AR TFRNIEICE D8, AL O f o mi QLR
217 Z13¥ 10ppb LNV £ TORENIIHTE 5751 Tx
<, MEMEDEHBLOAREEE WO FIEBHIHTE 5. W
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ICKDHEDE, BHIITHENRIZ S AL AR THEEL T
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S S FTEREN RIS R T RICHENEL 55,
F—EDOILETHRLESEZREIDEEEEA, FRILEE
THMILENERT DR BEASND. Y FU v I X

EMFZRNY 5 2 EiCk D, HILHRILE—O(LEREE
2720, HITTHRZ AR LERYEICEL S E, KA
EEIOEmSHFETES Y. ZhITED, YR I
plor 2 IR AL DEN B RIR LT 2 Z &N TE, Tk
D ENEDRNDEEZ NS,
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I THEMALZ BEFI3FERERoOroa—7 1 > 740
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Table 2 Measurement conditions of antimony

Table 3 Optimum temperature program

by GF-AAS for the determination of Sb with GF-
ASS
wavelength 2172 nm _
slit width 070 nm stage temperture hold time
lamp current 30 mA dry 1 110 ;C 20 sec
peak detection peak area method dry 2 130 .C 20 sec
background correction Zeeman effect pyrolysis 750 “(; 20 sec
samplig volume 100 ppb 20 wl atomization 1500 °C 5 sec
matrix modifier Mn 10 pg clean up 2400 °C 2 sec

7. BETAERENET A 2R L, BT ERIEAEY —%)
Rep<7zo, 2400CT2HMI V-7 v T &7k,
AEL D Sh IEIC BT S REREHLRE T 0 5 L%
Table 31Z/R7.

20 ~100ug/L DRED 7 > FE >k 1000mL 12
BEREE 10mL ZInA 7z, g, @0l —
B D ERGEE LT 2/20ThHD. KIZIDERIC
0.25mol/L @~ >/ >V WA 10mL, 0.5mol/L kilE
M2 9mL ZIEKIA 30 R L. ERoMIC
ZRAbY T OB (9 0.65g) MAERKL, ZhEiks]
AMEIZE D BEL 7. PeEKICIZMARE W, Rl
TS T 2 DRI 50% Mg 20mL &g bk 2
mL #@mL, ZEb~ >0 > O ZEED UNIERKZ
FEL 2. ThE GF-AAS ZHWTHIEL, kEHAW S
DY >FE > DOEINEZERD .

§ 3. 2 DFMETHSNZAIRIZ, FHE 0.25mol/L i~
CH BRI YA 10mL, 0.5mol/L g~ >4 > 9mL

ZMA 30 sy #E L. BERoMICFKIC BRI~ >0
COIRBMTE, INERBIABICEID L. 1EH
DOEAEEFRRIZ, ZOILEIC 50% filE 20mL &g kK
#FomL zZifmL, ZOFBLS N > OILBRERENLY
SFEVHEBREFTAR L. 'k GF-AASZHWT
AR HlE U7z

MnO

MnO
§ 3. 2DBEICBI DB AU T L, B
SH Y, WEEOFMEZ Table 4 TR X DITEZ TH
ERWERE L. Iz GF-AAS ZWTHEL, [

I 2R T,

Eidklz R s AL, SHimemORweE LT,
§3.2~8§ 3. 3THRANLBEEEZHVWTERARIZEEN
LSMEDT 2T OoBERREZTTY, BIEEREZFHEL
7z. Iz GF-AASZHWTHEIEL, ko > F
EREZERD .

Table 4 Effect of the concentration of precipitants on the recoveries of antimony

on co—precipitation with manganese dioxide

Sb sample concentration of precipitannts for co—precipitation MnQz
No concentration KMnOg MnS04 H2504 precipitated recovery of Sh
1 20.0 ppb 2.50 mmol/L 4.5 mmol/L 0.18 mol/L 0.65 (g) 78.0 (%)
2 100.0 ppb 5.00 mmol/L 8.5 mmol/L 0.36 mol/L 1.35 (g) 75.9 (%)
3 100.0 ppb 3.75 mmol/L 6.5 mmol/L 0.18 mol/L 0.96 (g) 86.6 (%)
4 100.0 ppb 2.50 mmol/L 4.5 mmol/L 0.18 mol/L 0.65 (&) 89.9 (%)
bl 11.1 ppb 2.50 mmol/L 4.5 mmol/L 0.18 mol/L 0.65 (g) 100.0 (%)

Sb sample volume : 1000 mL , mixing time : 30 min,
* Sample solution of experiment No 5 is the filtrate of experiment No.4 .
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Chemical study for the wood biomass waste "Woody Pitch"

Sadayuki KOIZUMI , Yukihisa TAKEI , Fumihiro MITAMURA, Masahiro SAKATA,
Katsunori GOTAN, Yurina MAEGAWA and Mika SHIMIZU

At the resources circulation type biomass power station, wood tar called the "Woody Pitch" is
exhausted as a residual material. When this Woody Pitch is used for a road repair agent as an asphalt
substitute, inspection whether or not this Woody Pitch maintained the safety for human as materials
was necessary. Hence, for Woody Pitch, four composition asphaltene, resin, aromatic series and
saturated fat analyses, the degradation level by light irradiation, the analysis of the low boiling
point material by the GC/MS and the toxicity test by the variability were performed . The Woody
Pitch includes a lot of asphaltene in comparison with straight asphalt and includes saturated fat
and aromatic series in small quantities. When the straight asphalt deteriorates, saturated fat and
aromatic series decrease and asphaltene increase. Therefore the Woody Pitch resembles an ingredient
when normal straight asphalt deteriorated, it is thought that the ability as the repair agent is low. It
is thought that the Woody Pitch has a smaller influence of the light irradiation than straight asphalt.
Although acetic acid and the phenols in Woody Pitch were observed, which was one of the causes of

the bad smell, it was concluded that that the Woody Pitch had almost none of the toxicity.

Key Words : Woody pitch, biomass generation, component analysis, deterioration, recycling society,

toxicity test
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Thd AR - AMEEDIAREBIOFHEZ WS I@ S
WESTWDY. F/, BfE, BROMEICIE, GHNAS
ESNAPL =7 AT 7V ERE<HWSNTHD,
EHRAML—=FT7 27 7))V MEHERFEHEPLETH D
FOBIES SICHEME LR UER S RN, 20D, %
DG EMPFERENLETH D).

—7, BAEOHRDHFEMIIAF - £/ FHEDATHTH
0, RERLU TARMEL THIAMRETH 2 50 F4EM LD
HEONTHAHEML TWEY, Zok5iZ, HAOAT
HRIFEFRE L THRELTHBD, INETOEM - REICEK
SEFOERNSFAMANEBITT2EREICH D, —
HT, BOREOARMEERT, HBBEOEH & SERE
M OB FIRIC K > TR Z KT, BB 48(1973) 4 ITiX
WERED 141758 O #icék L. UL, NTIVE
L[OESLZDHOFELREIBRICED, Fak 20(2008) 41T
136321 HO ETEALEY. £EENICBWT, KM,
EEL V) — MZEERTEHEME SRR ICTENTY
L OFEBEHFICFHIN TS, 4 FOF HfHEAMK
FTLTW2., Z0XSIT, REEOWD & FRMEED A
PHEDH TIEMIMEEOFHERNREA U, MEEPFEGEINME
WL TERIEIKD, MEOREFKBEIL TS,

& ROH, RIAEASRBIEDT A7 7))L b
METHHEMEHFRDOANL =7 A7 7))L Mfkb 2
MEELT, KENAAYZAREEORENTH DT v R
EywFIZEBRL, &M EL TOE - BFRICED AT
V. 2LT, ZOUy RE Y FEEHEOBICBEED Y A
T 7V M A B Z &iC Kk 28 EM ~ D& H 103
FEN, ERLTHEMMNISEY. LaL, 7y REY
FEERNT B OITEARB X VRENDOEEZ T
U, iMlidT 2 0ENH L. I T, RFHETIET Y RE
F O N5 DALZE TR C Ol B &2 17 - 7=

Ty RE Y FROT AT 7 )b b DG 2 1T 5 BRIT,
HWe—RLy 7 24T 525 L Fig. 1) TFh5

outer diameter
27 mm

:’; 30 mm
water “=
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warm /_f

opter > :m_ter
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4 5 mim meter
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warm mm

water /J '
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.
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Fig. 1 Glass column with the jacket
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U—INRL—FZHnz BRFEELBRICELF2T7—
FNRAZAZ YNt oO~Yr 70T L — R —4 —

Ty 7 ANAF Vmax #, YWEOEAZELEHET S/
WIZ, WY bIHEOTI 7 OA=F =20z filil
WO HTICIE, REEREEFRTEOGC—17A Ver. 3 ICHR
SIHTRR e S N 7= GCMS — Q5050AZ i L 7=, ¢
HEFHT K DRI O HILEDREIZ, WN—F > T v—2 v
INHEBIO T — V) TAEBGRINV O A L. i
THIRAE CREERHETEWEED, WER> T (W/\EikzE
JERRED, <> Mbbe—%— (KBHESRHRIEE, 77—
E'—/4 CRS110V120W (TOSHIBA ##), %@ >~
GL10 (TOSHIBA %) #Hniz.

Ty RE Y F I RENT ) =2 N T — Rt K DA L
bDZEMH UK. Table LIZFFHMZRT. 2T, KEF
WELE ARG NA 4 < 2 DK AL - FBEOMEE THRIEY &
LTHHINS\EEMETHD, Uy RE Y FIIZEE
& =)V EMBMEE Y —VIMHES . AMZERLKT 29X T
DEEIMNS Ty REY F&fGdl enTE, 7z /)b
HzIIUo2EO e EE AT S, Rk LEE
FiTRIbAKFEICHRL, T/ —)VEEFEICY Tl
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Table 1 Physical properties for Woody pitch

Item

Winody pitch a)

Density(15°C) [g/cm’]
Flashing point [)C]

Motion viscosity (60°C) [mm’/s]

1.145
Mon—flammahble material
3459

a) provided from Yamagata green power,

ELTWS, SE, W& LT SR ORI,
2F, XY, 77, T HI T TREINEAMF v T
TH5.

AL —=hr7 X7 7)0  ATHERR L DRt S Nz
bOERMALE. 7A7 7))V &, Eil Ok
ZHLS 25T, BEKSE L O HORERIRIE TS 5.
MEATIUIRO SN L<RD, S 5ITIATIUTIRIRIC/RS.
gk, RRICEHTE2H0ET A7 7))V N EWRALD, B
M Z L TESNS AT 27 7))V N 2T, |

;

AL, BEEOEZWEL TEBTHMEAEND 5. i
MZEHTEAETZIEICRD, MR OHERIEN LPG, 77
VU, ST, SR EESEL, Ko LEER S EWT
AU TEMN, 8, YA 77V ERERHTETS.
5IZ, 7A7 7V MERHICE > TA ML — 7 X7 7))
rBEUOTO—->7 277V N2 sns. AL —h
AT I NREMOT X7 7)) b &R DN BT
DL ER I EBNE DI 2 KIMERBICLD EVELE
HDOTHB Y,

ZRFHERARICIE, WEAKETEARO umu- 7 X k
Fv I LTy I AT ZFER L. OO,
Ptz T DT EMNE

=

Al 2 E BT D BITK D EETE L T2 Al Re
HBHIEMBEZOND., Z0ROTY REYFEA ML —
7 A7 7V DR EAERABRET O £, ERR
HIAMD Y v — L oI, BmsgifeLz. <
ZIRUy REYFEXARL =T AT 7))V hEThZThn 2
g 4g 6g 8g KMUMEKLLZ KT, 110°CITE
TE LRI 2 A 2 v — L 2B E, BHIC

T =5 —HTHRIGHIEL, BESZVKTEaEE
HHL 7=

Ty REYF, ARL—hF7XT7IVMDERGTTHS
TYAT 7T 2, N, HEES, LY 20 ORIk
EHHREICT 272012, LFOFIEITRS > THAR TR
(Fig. 2) Zfio7".

300mL @7 A ICiARI 2/ 4 g BRELL, KREL /-
ZAUT 100mL D n- NT ¥ ENMA, BIRHHG 2B L
DB, X Me—F—Tm#L, 1 RKEERERL 2.
W, BHENS 7S ATEMOIL, BELTLS~
2.5 WINPT B iE L 72,

O—hk RV w7 2L —HOMERAMEES, AW
ZeEE L T300mL 07 I AIZEHRELT, #IES 3. 2.1
THELNEZTIATHD n- T ¥ R E AN
TAME L. ZOAMAGEEICEID Y A7 7)bT 35
MELTHEETES. £z, AW, <V T > EEINS
YRSy DD 3 sy (BafNGy « HHERS - L2 2) BEE
NTHO, §3.2. 7 CTHEATS. Z&T I AR,
1§ 3. 2. 1 DT I AOPITTR S I & # L\ 100mL
D n- NTF &AW THEGNICENRN S, TXTHES
MEIcBT.

§ 3. 2. 2ONEMD A e[ A E O — M siEd L
Vw7 ZL—gicty b5 §3. 2. 208 e n- N
5 AWDAD T T ATD EITHIHES & R HIE & ks
L7zDb, Y2 MLe—%—TH#EL, 1ML LR



44 I EEEREMAR IERE BARE - ¥ H505 2016

4 g of Woody pitch or Straight asphalt into 200 mL flask

I €— 100 mL n—heptane

refluxing for 1 hr

cooling for 1.5~2.5 hr

filtration separation

I 1
residual souble component
I <— 100 mL n—heptane ( = malten)
refluxing for 1 hr I
filtratianlseparation chromatography
I 1 .-
residual souble keeping warm at 50 °C
component —
I(— 150 mL toluene B I“_ 300 mL n—heptane
refluxing for 1 hr "
[ Adsorption material _ _elution_ _

filtration separation
i
i 1

souble component

in the column

( saturated fat -

I < 300 mL toluene S ——e =

residual ~  SOUDE comE
| asnhaltene \  Adsorption material elution
- . - in the column e
T arornatIC‘
<— 80 mL methanol [ :
< 80 mL toluene S series v

- -

- -

< 100 mL methanol
elution

e

Fig. 2 System diagram of four composition analyses in Woody pitch or asphalt

SR OEN 5 T 5 n- AT ¥ ONBERHICR S E TR
a2, ZO®REICK> THREWZ n- 7% > Tik
WETOREIEITRS. BHHE, n-NTY ERDAS
7 I ADEMIMENSHL, §3.2.20n NTH R
WA 7=,

§3.2. 2 THWEY v 7 AL —#BIZHI O 300mL 7 5
Z2azERFREL, AT 150mL O MLVI>EMA, Y2 b
IWe—F—=TT7 5 Aa&MEGE L7z, 1 R LRz
HHHERDOEN S F T2 MV BRI/ 5 £ TR
BT, ZOBEICEST, MV BERPIZTY A7 7
VT DA ENTL 5. Bmt, 7A7 7T UE
WD ADTZ MVI ABIKRD 7 5 A2z MEesn sk L.

TAT7INT 2 EFORNVIREROAST=7 7 A0
20— —I/)NRL—FITEfGL, wlEERELL. B

FUEH 7I5A23% 100 ~ 110°CIZEE Lt gkusic
e ANERILL, T3 —F —H THRIBEBEL /=,

ATLDOR NI TT7 4 —2f7D1HIC, VIV FT)
80g &V 7)) % 180°CHEIGERH T 3RFRNETEL S B /.
INEBRHETHEUANTND AT —4—H
THm L, RiFEL7~z.

TR L 2 D A DRICHIERR 25D, #iHICHE
U7eiEMAE T V23 80g 2 S LK L. 15 LA
MHNA T L —5—%K 60 NI TTINVIFTIV &

—ITEDZ. RITn-ANTF K 70mL & AZX 2 >HFIT
WO, HIABERNTH T L LE» S NEIZHHE Tn-
NTE L& T LR UAR, TIIVERBESEE. 2L T
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NI LAHOCEM R OZEGE 7 oAy ML, H
RAROIRKZR T THI LAY vy FEICERS ®
T, WILDEEZE 50 £ 2°CITfEo 7=,

§ 3. 2. 6 T L 72T LH DT IV FFIVIS n- T
CTIEEESN TWD Z L2 L s, #MES 3. 2. 28
KO8 3. 2. 3THESNZ - ANTH UIRHE T AHRICEN
2. 7923 n-ANTH25mL T L, T LR
MONTLIZENE., ZOWEEREEZZISITHD 1 EED
BU, 77 A0MORNERGTDTHB IV T > (BIFfER
5 BEEG LY Y) EERICHTILNICEL.

515 I EERNS n- NTH > 250mL 2 EERIC T T AN
CHRLUANZ, BEDO - NTH &7 LANITHRL AR,
ML TEen- ANTY 222487 7 ATITERL, ZOi
oy & R AR E Uiz, —7, TV F7IVITI,
HEBRG SV P VRSB RES NI EETH S,

KiIZ§ 3. 2. TTHHALAEZYZZXTIT ML > % 30mL
AN, n- NTE UARERG E TERIIEMR L, DT IV T
T LML AN, BIEHE T L EHNSs LT >
270mL ZHEFEIICH T LANITH L AN, A& 300mL
DRIVI2 %I LN LU ANZE, WL TE ks
EHEWRIERE LT

10

§2.3. 90T LEHMNS AL /) —)L 80mL %71 7 LN
IZH L AR, KIZMVI > 80mL, H&ic A%/ —)L 100mL
NI LNITHU AN, 71T LSRRI L
I2<IRBETHRML, ZOWHMIEL D HERE L .

11
BRHL it a2 ik o —4 U — TN L — & 128
ML, WRZERERU. SR EREUR, REMSE
FNT T X% 100 ~ 110°CITERE S N/ HE 31T —
AR, EEL, T3 —F—hTRBLER &7 7K

dZEFEEL .

Ty RE Y FaREREHERNE U TRWEERS, KBt
BRI DHENELDEEZLND. Ty REY T,
ARL—=h7ZA7 7))V hEENEN 10g, 5 gHmML, &
heEh, BRKTHZTEN>, XE 2% 908, 952 M
Z, A¥—F—%HT 350rpm T 30 /L, %2
B LB 2B L2, Zhe0idBl2 251 RAS R
6 MBIV 20 T DWAML, KBEE, IR Z 1EM
~ 3 7 HOHIEENZ NI L. KT, —&HHEIC A
T4 BT I AZENL, BML B Z2RAL IR THIE
L7z, Fig. 3ITRT LI, IR A7 ML® 1600cm™
13 C=0O H#FERENICH D <WIEEE, 1700cm 1 C=C fiifi
RENCEDSWEEEEZ, HE CD &, XMITR
TETHRITZEELEY. 22T, TaBEUP e 3R
HEiOZNZTNOREEMZ, £k, 11 BXUOI 0308
A ZOZENTNORSEMZRT

h— 1

Cl= ————— ... .. )
h— Iy

|
I
I
|
I
L
R

1800 1600
em-1 w:
Fig. 3 View for degradiation level

at IR spectra
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BRiCow REY FZ2T A7 7))V bOBARMIAEL TH
WizEE, HERITLIBOEECRSEDEASNL. L
NoTTy REY FZ2H 50 COMEL RIS D5 HEL
Hzf75 IR0 ZOMEEZRRT DI EHARTHD
EEDNDN, TOLIEEITED Ty RE Yy FORAR
MFELTOREMET T2 &b TFHEND. £IT,
R ELTHEEL T2 D 2175 2 & T, FAERINA
ELTHWS Z LR DALULZMERDMRRDOHROEL
7z.

300mL @7 Z X3y REw F% 100g £RALL, 5
FEL7z. TNRL—%—#@EE2HNWT, 80°C THRULMES
B 2MAEZ T . BoNkikikky %, 170>
U PEMAWT Ll & GC/MS 2@ ICiEAL, W&o
7z

umu-

Ty REwF&ET A7 7))V~ OFEERMNA & U TER
LT 27201213, MEITKHT 2B MEORE Z AT 2 0E
NH%5. umu — 7 A MEMT DKL, REREETH
DMENHD, Ty REvF, AL —rT7AT7 7V E%
BRXE212, Tebhy, ROV EFEAL TV
S5ian. UL, INSOBEEZERT 2 SEEicd LT
DEMBAMEOFEENPHTLUED BT, KBFELRVE
umu- 7 A MZERT2EBEERNERT 5 I ENTHEIN
5. TD=D, MEICIIMAKZANDLEND DN, I
5 OEBEIIMKITIEMR L Iz, KREBEMIELZ &I
KO —emtisEshHEERA L. Ledi>T, il

THBITIIER L 2R ZE T OREICHT D MINRE L
T d b LTl

¥9, Uy REvFZ 1021g ML, #ik 200mL =
Mz, A% —F—%&MAWT 350rpm T 50 stk L7z
DR E ) O—A 7 1)V — (DISMIC-25 0451m, 7
RN T 748D ZFWTAi#@L, 50000ppm ki &
L7z, RWT, 50000ppm Xfjizik 2 A VT 3000ppm Kt
J&iE, 5000ppm K IiE, 10000ppm K&k, 15000ppm
KIRHE,  30000ppm X IR DA & R L 7z

umu- 7 A PERICEER 1 mL 2, $<FETEML
A 2FaR=F—ZMNT37CT 1 RHIEREL 2. KIT,
BN OR D O4#Z umu- 72 NEICIA (B A),
BEEML, I5I37TCT2HMEFELRE. ZOMICHK
ROIERRZTT > 7z, KITIRBEE MEEEH# SO LIS 1T,
FERTHBRH L 2O T 7 75— 1iRE2EMA, #HH»
ICFTHELUAENSEMUZ, FAMUZERKD S9 Mix ik
INTTHIET 2 well 73 DIRE % 22 & 78> TN D BRI
AT7INICBLE., 2, BLMALEIKA O 10%&mD
S9 Mix /A7 (MK B). Wik AZZDEE~ (/07
L — M2 100pL § 24 L, S9 Mix Z2iA - HiK B 2
100uL § O L7,

A0 7L—hEEURED (15PN EfI#g, 37C
T2RHFE Lz 0% FOaEHKRZ 2 welllC
100pL $D4EL, BHUN37°CT 1 BRI E L. ®EIC
Rt IE#E 2 4 well 1IC 100puL 207 L=, =IETEY
MR E D\, FBENLELLE, HEE650nm (15T
W 2 E U Tz

Table 2 Comparison of the dry weight loss rate

Woody pitch Straight asphalt
sample weight weight loss rate sample weight weight loss rate
208 (g 3408 (%) 206 (g -0.38 (%)
403 (g 3333 (%) 411 (g -034 (%)
613 (g 3305 (%) 619 (g) -001 (%)
807 (g 3324 (%) 799 (g) -031 (%)

Average 3343 (%)

Average -026 (%)
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Table 2 [THEFEL il Bl D BER, /K& A Rl DOfE R
ZRY. ARL—hFT7 A7 7V MNIEEAEEENEE
T, HRE, MR SANTKSEFERINL 0.2% R EHE
ITHIENEMEI NG —FH, Uy RE Yy FIFHEL D
LICX D 33BN DEBMNFAL TWH I ERbholz. Th
50T EMS, A=K7 2T 7V MNIFEALEKG
BGATESY, Uy RE Yy FIIREKROBLZE 33% MKk AL
R TCTHD I EMDINoTe, HFELIWRSITBNWT, Ko
DA HEE E W o 2l bEROELMICEEND &
E25N50, SEIIEROBEDROPENHHD -0
Kb Rk 2k Z Ko & UTe.

JEINE A Fl i 5 D BT % fRAVK BN ERICEE > 2D
DTHY, ZOHOEEHBRDIVT AT 7V THB. £
Dz, TAT7 7))V MRFEHFTE S LB REBFTTH
DML TH 20, B TEPIREBEONRS &, 7T
BAVNE KESMNNERFICRELS 3T 5 T EMAIHET
5. NS AT EAWTHTONSD, n-ATH
CHERERIIVT Y, n-NT Y CARNEGET AT 7T >

LT DY,

T AT 7IVT MW RAE Y TE S T 2O mED
EWHEBMEORSWTHY, 4 T&iZ 1000 ~ 100000
BETHD. TRAI7INT>OEREBEITAT7INT O
LAOYP—mEICEEL, TAT 7I)LT BENT 513
EEL/20, WALED B/ UMENENT 5. — I
FAZ7IVNHDOT AT 7 )VT > EHEE S5 ~30%THD,
TA7 7 EOBEWEDFERIZ, FEAEZDT AT 7L

NIV T AL ER 7 R TR ML AR T Wk
5 EOERTH S, LRIETIIH 200 TFEIT/NASI N, <
T %, 51T, fFElisy, A&, LY 2Ty
B ZEINTES. fFRENINS, EAFAIIREADEN
WK E CHEIZ 1 L0 /hS W, 4 F&IZ 300 ~ 2000
ThHod. HEBEMNE, FeATHEw > OWIKTHD,
HIZ 1 L0/AS N, HTEIZ 300~ 2000 THD, LI
PR B O R E 2T REART, BT D LRI S,
HHEIZ 1 K0S <5 TRIZ 500 ~ 50000 £ETH S

ZDEDIT, PAT7IVMEIREL ADDRGN T8>
THD, XITHIZT A7 7))y T >nauA RIRITHHE
LMz s> TndEZEZALNTWS, LL, Hiflia
J04 REETIRRLS, VATV T O nTNE0EES
T (1)) Z2RRL, ZOKTRbLSE I RILOERMIC
LIO2HMRTIAHF— (RIOFD) L TH 2 &tk
D, IRIVOES TR CiFEEy, faflElim <
L L TIREETH B Y. MO TR TOZ L —
7 A7 7))V EBEUT Y REw F OBk R % Table 3
IZRT. 7z, Table 312iE, E#MD A NL — T X7 7
VRO RZEBZEMBEELTRT Y. Yy REYFD
MBIEA R L — R 727 7 )V F DR E KT 5 &, 7 X
77T i<, BREN S, HEED DN AR
L—=br7 A7 7))V NEsed s &, fafighis, AEEs
DDLU, 7RAT7 7T DEMT 5. 20D, Ty R
By FIIEEOX ML — 7 A7 7 )V ERHLLIZEE
DR DEIGITMTND ENA, &R & L TORENIZE
nweEz5N5Y,

KB LA ERF L ZEEOZTNFNDA N —
N7 AT7 7V hET Yy RE Y FOHLEDRIFNE{LZ

FUMBETNDS, Table 4 & Table 51Z/;R7.
Table 3 Comparison of the components analvsis ( n = 3) and document data
components analysis for Straight asphalt from documents c)
Woody pitch a) Straight asphalt b) Arahian night Kuweait Khafji Iranian heawy
asphaltene 4016 001 (%) 18.38 £005 (%) 141 (%) 139 (%) 226 (%) 133 (%)
saturated fat 0588 051 (%) 730 2016 (%) 21.01(%) 15.7 (%) 133 (%) 196 (%)
aromatic series 236 +016 (%) 4208 +002 (%) 54.7 (%) 556 (%) 505 (%) 505 (%)
resin 1741 £011 (%) 2441 010 (%) 1532 (%) 148 (%) 133 (%) 166 (%)
dry weight loss 3343 +001 (%) -026 +067 (%)

a) : provided from Yamagata green power,

b) - provied from MAEDA road constraction Co_Ltd, c) : Ref 8
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Table 4 The influence of exposure time on degradation level ( CI ) under ultraviolet light

sample solution il U e
drops Tweek 2week Sweek dweek
108 Staightasphaltinterzen 1) Y oos 39
S¥Susightsephat inferzen ) G e 283180,
10N Weodypitchinscstone o0 g0 gor Va0 1%,
5 % Woody pitch in acetone 260 ggg ggg : g:) ggg

Table 5  The influence of exposure time on degradation level ( CI ) under solar light
i sample exposure time
samgle solutian drops __1week  2week  3week  dweek
. , 4] 242 230 192 222
1O % Stralght asphalt I beneen 20,227,215 1718....222. .
, , 4] ]| 438 252 232
5 % Straight halt in ke
, . 4] 087 087 108 1.01
10 % Woody pitch t
e e 20084 0Bl 093 . 085
. , 6 110 119 085 096
5 % Woody pitch in acetone 20 070 1 51 066 080
e — Ficansa Teon
4
l E
Fig. 4 Total chromatograph of low boiling point compound obtained
from Woody pitch
1: Acetic acid  2: Phenol  3: 2-methoxy-phenol
4: 2-methoxy-4-methyl-phenol  5: Naphthalene
KEFERED, X574 RU T A RIZ6 MOREZ28EAA L WERUABIEZER LU0, BE - M N EHLEDR

A E 20 M E %A LS A TIIHESENDE SN
Mo DM FEIZSEICERL TWRNnWEEZ 5N
5. —HT, EBREHENS 2HEBICNTTA ML —FT7 X
T 7 5 wt% DB ORLENRENZ ENDS, RE

BHEEICEDO NS Z EEZ NS,

Ty REY FIZOWTHIH M EAHEOREMENR
SNEhoe. UL, Uy RE Y FORENEWEEID
B0, ARVEUELK U B BRI <722 12D THILD
BENKELRLZZENDMS .

FEEFHRERE D, FERBAIRERE TIRIRE A S ViR D 58
FLEFIREL, BEMROIE O L NHILEITNS Wi

REmmoeiy, BERHNESZ2IZONTHUEEDS
feLlzo7z. Uy REY FICKEEERHLIEZAIEL

RSN ARWEEZ SN,

Ty REYFIEA ML —=FT7 A7 7))V XD BHLE
DEEPNNS W EMbh Tz, ZDkD, AL —KY
AT 7 REDEHOEBIEDEOBREN NS NE
E2HN5.

7y REw F ORI 2 GC/MS 2 W TaH L7
fiR % Fig. 4 1Rd. MtHS Nl OiFE & A EI3EE
ThO, o3y = BIARMILEED Lk O—2) 2
BOREINHbDTHS. KR bMBIN TS,
INSOREBILEMIRAEOELREND D Z ENMsNn
TWwa., —JT, EBRICARRE TR S 7R SRR i3 v
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Table 6 The minimum color development density and
the degree of risk for samples

minimum color

49

Degree of risk

development density

Woody pitch 30000 ppm 033
Straight asphalt 1000 ppm 100
Tabacco 100 ppm 100

REw FRAEDERENH =2 END, KHrD—D&L
THEflE, HEBESBEBL TV EEZ NS P,

umu-

Table 6 127w RE v FBRUARL—K7 X7 7))L bk
ZilklE L7288 O umu- 7 X MZHBIT 5 REFEaRE %
R G E UTRIBRICLE L 7= NI 55—
ZHRT. TIT, fEREY SLT, #N3% 100 &L,
BRIEFBOREOWHE L TRLE umu- 7 A M Tidd)b
EXRTWOBMETHAMAKEZMHEAL TS, BEREHEA
HEEX-Gal e AW THAOHBADO BRI EHEE L TLAR
FEZ2RET S, 22T, S9EETy bOFEEREY
FA XU U RENEERF R TH D, HAMDIFYE
1%, FNEARTIEAZREENZVWEAETS, WA O
ERNTRB N D 2 EITX 0L EME OREENEL L,
BRFEWEZRTIENH S, Sl umu- T A MTHWS
PIERTHEITMAETHO, WAL DX S SN2
HO TR, ZTDD, ZOWMEMICSY 2525 &I
K0, SOICEoTREENZTHA 5B OLEME
DERFEEZFTNZT . SHEOFERICBNT, 2D2HOE—
DR L iREERRBAIRE S Uk, S9 2 A 7ilk
1S9 ZMA TR o FibEHT R, REFEREN R <72
Fz. ZRUCKO Ty REw FIIIMALEIC L 5 R#IC L -
TERFEEWE OO 5Tz 12720, il L TiT>
FEANTITHRIUL, EMNOEBRZDRNEEZ SN,
7y REw FOHEEICOWTIIMERWEEZ 515 7.

AEATOEEBRITBNWT, Uy RE Y F TR - 5%

T2 EITKDERET IR NE2AED 33% & 5D THD,
ZOPTHRGOFED 1 DTHh DHHEE, 7« / —)VHEMN
BENTWEZENGMho . Fhe, MRANDOHEIZDN
TISITHEBERERZToE A, MHEIERED SNEho
7Z. LU, FEABICEL TREEARARALESELL, Wih
KLTYy REY FOMEEZE LI TICRGEZRD KL
ZEMTELNOMFNNBETH S, £z, Uy REvF
DYTED, AL —hT AT 7))V EBHL LTz & E DYk
WWHHML TWAZE2S5ER, Uy REY FEEMALT S
728 ORGP 2 Mgt L T iUz sz,

1) RFFERE BRI FOVF—T 19 FEIRILF—IT
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Excavated soil quantity estimation method by using Unmanned Aerial Vehicle

Kazuhiko TSUJINO

This paper describes the method of presuming the amount of the soil in the excavating work of

the river by using UAV (Unmanned Aerial Vehicle). The study area is placed in the Kuzuryu-gawa

River Nakafuji-Shimbo district, in Fukui city. The point cloud data and 3D models were generated

aerial photographs before or after excavating work, and two time series DSM (Digital Surface

Models) were calculated. The UAV was an effective tool to calculate the volume of excavated soil.

Key Words : Unmanned Aerial Vehicle, Digital Surface model, 3D Model, Ortho Mosaic Image and

Excavated soil quantity.
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Regarding the Relation between the Western Margin of the Fukui Plain and the Sabae Fault

Takuo OKAMOTO

The Fukui Earthquake, with a magnitude of 7.1, occurred on June 28, 1948. This earthquake

occurred at the eastern margin of the Fukui Plain. The major active fault, named Fukui Heiya Touen

Dansoutai, is present in this area. However, a clear indication of an active fault does not exist at the

western margin of the Fukui Plain. We investigated the possibility of an active fault. As a result, we

concluded that the Sabae Fault may be connected to the western margin of the Fukui Plain.

Key Words : seismicity, active fault, Sabae Fault, Fukui Earthquake, edge effect
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