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Development of Obstacle Detection Technology by Machine Learning
with a Laser Sensor

Daisuke TSUTSUMI, Tomoyuki MITAMURA, Koichi IMAOKA,

Shunsuke HAYASHI, Takafumi URAIKE
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Abstract

The shortage of labors is increasing in agricultural production domain in Hokkaido. Machinery for
saving labors such as a weeder or a carrier equipment i1s required. It 1s required to recognize the
surrounding environment in the operation. In this study, we used a laser sensor to detect obstacles on
the operational route of a working vehicle in real time using machine learning. In an actual test, the
working vehicle detected an obstacle and performed an avoidance operation. In addition, it is necessary

to consider the influence of snow in Hokkaido. We discuss the influence and a method to reduce.

KEY-WORDS : robot, machine learning, object detection, snow
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Production of Hydroxymethylfurfural (HMF) from Cellulose by
Using Steam

Seiichiro YOSHIDA, Keiichiro MATSUSHIMA, Tohru JOBOJI*
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Abstract

Development of value-added chemicals from various plant-base biomass is important in a viewpoint
of resource recycling because Hokkaido is rich in huge amounts of these biomass. In recent years,
hydroxymethylfurfural (HMF), which can be synthesized from cellulose, has been attracted attention
as a target because it can be converted to various fine chemical products such as medicines, bio-fuels
and polymers. However, from a viewpoint of process efficiency and cost, direct, so to speak “one-pot”,
synthesis of HMF from cellulose without using harmful method to environment is still challenging
study. Therefore, in this study, we focused on high-temperature steam as a reaction medium with low
environmental impact. As results of studying the reaction condition, it was found HMF was obtained
in about 21% vyield directly from cellulose in “one-pot” by using steam. In this work, we report the

effect of pretreatment of cellulose and the amount of added water for the reaction.

KEY-WORDS : Bio-refinery, One-pot synthesis, Cellulose, HMF, Steam
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Component Analysis and Combustion Test
for Utilization of Driftwoods as Solid Fuel

Kenichi TOGASHI, Yukiyasu YAMAKOSHI
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Abstract

These years, derelict driftwoods on the seashore brought by typhoons are considered as a social
problem in Hokkaido as well as in other regions in Japan. Driftwoods are seriously problematic
because they prevent the ships from leaving shore and when sea level rises, they damage ships, fishing
net and so on by drifting around the neighborhood. To reduce these kinds of damage, immediate
removal and disposal of driftwoods are required and utilization of them as solid biomass fuel is being
discussed. However, sodium chloride itself which is contained in the driftwoods and combustion
products such as hydrogen chloride possibly cause damages to the environment and burning
appliances. In the present study, component analysis and combustion test are performed to discuss the
influence of sodium chloride on combustion of driftwoods. At first, natural driftwoods on the seashore
in estuarine region of the Tokachi River are sampled and the content rate of sodium chloride is
analyzed by an original method developed in the present study. As a result, the content rate was
determined to be within 6 mass% for all the samples. Then, the combustion tests using imitation fuels
are performed in two different scales : laboratory scale test using tubular furnace and real scale test
using actual boiler for solid fuels. As a result, it was found that sodium chloride is volatilized and
dispersed into ambient air at the furnace temperature above 800°C and most of it crystallizes at the
room temperature maintaining the chemical form of sodium chloride.

KEY-WORDS : Solid fuel, Low-grade biomass, Utilization of waste, combustion, Component analysis
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Development of Cleaning Equipment for Industrial Machinery Parts
Using Steam Two-fluid Cleaning Technology
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Abstract

From the companies that maintains large industrial machine parts, there is a strong demand for
labor saving of work processes, reduction of environmental load, and future labor shortage in the
cleaning process cleaning soot of internal combustion engine and dust of electric motor parts. In the
current cleaning process, a large amount of organic solvent is used, and it is conducted manually
using a wire brush, etc. Therefore, it 1s necessary to develop an environment-friendly cleaning
technology that can save labor.

In this research, it focused on steam two-fluid cleaning, which is a precision cleaning technology for
semiconductors, and examined various cleaning conditions, corrosion inhibition, and high power by
high vapor pressure stream in order to clean of industrial machinery. As a result, a new cleaning
nozzle for high vapor pressure stream using a 3D printer was prototype, and a glove box type
cleaning device with excellent safety and operability was developed.

KEY-WORDS : Steam Two-fluid Cleaning, Droplet Impact, Cleaning Equipment, Industrial Machinery,
Maintenance
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Production of a Metallic Composite Material Used by
Additive Manufacturing.

Atsuya TOBA, Hayato SUZUKI, Shigeki HIRANO*
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BRI, AT, E2EICMn-Fehtd, MEREICSn 2 H L E&E1I > LW TR Z21T > 720 Mn-Fe
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Abstract

In metal powder additive manufacturing of brittle metallic materials, it was difficult to perform
additive manufacturing due to cracks and fractures caused by local rapid heating and cooling during
modeling. The new method of three-dimensional modeling was developed by using a mixed powder of
brittle metal powder and low melting point metal powder to melt only the low melting point metal to
produce a composite material. In this paper, the mixed powder with Mn-Fe alloy as the main metal
and Sn as the binder metal was examined by the laser beam powder bed fusion. In 10wt% of Sn
powder was mixed with Mn-Fe alloy powder, it was possible to make a shape with the laser conditions
in energy density of 10 J/mm? or more and a laser spot diameter of 0.2mm or less. In addition, the
specimen porosity of the mixed powder with Sn powder of 10, 20 and 30wt% was measured. As a
result, the porosity decreases according to the amount of the binder metal compounded.

KEY-WORDS : Metal 3D-Printing, Additive Manufacturing (AM), Composite Powder, Brittle Metal
Material, Binder Metal
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v 7 b QuickGrain (W1~ 7 v 78 B MR Z 510
L, T OMEHNEBO ZEBREHEE B AR L 72,

EEMRh 02, YRR, SEeE ORI ILER O
g, SURHETIm O WFES E 4% DAL G E &, TRES I % LR
(IDTxyF v/ LROMBEELZELL, TvF T
HosE (22) ORAIX2PMBHEGHEOBAE VDL
{LZFIA L T2 2 NGO 2 fE(KHEZ 2 2 Cifif
HHEFEZGNL, TiE» o EROMEREE, BE» OELR
DHEEHRE, N5 DEND SHEGREOEREERD T,
TNENOEEEEROHEMZFTH L 72,

3.4 SREEMEENDICHEER
HWASEWAZMA L7 3 DG & 2 &@EAMEYE
D IGFATIHEM: 2 3R T 5 720, W1 EM & A i
BRaAT - oo WiEABRIC b4 2 KRB, Mn-Feas &
M2 ZYRARS LICEEARE RV, EEEEERTIEE T
OB OFERALENRE Lo, SIEWEOFHMICEI L T,
OB X OWih 7 oA L 7.

$ 72, HASBERARAROSEEASBHB~0REE
WD, EEBMARMEM O 2 B AR A % 10wt 9%,
20wt%, 30wt% @ 3 KEEICAAL S & CEEEAMZITY, &
T alEAE W O FIAMETEIE 21T > T2 S &2 R L 72,

4. EBRERLEER

4.1 FleER R

Mn-Fe&s (E@m) LHzxX Eoem) LzEAL
T ARG O A Retk: 2 2 5 72, Mn-Fe
BEBMARITH R TR EZ 10wt BE L E#EM R EHEL
THEIEABRZIT - 7o @It L 7o Mn-Fe &@8H K & #i 2
2R DORIEERER Z X 6 10”9 @SR DL FIc BV Tl
HIERRIFEETE S 4, O TEalR T s O gk
AN ICHEE S 5 5AED20%IREICHY T 5 L — ¥ —
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K7 BEMKRICLZEEAMOTRI TN
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X7z, EEASERECLD, Lv—¥—HITP=120W,
== D=¢0.5mm, L—¥—EBEE v =600mm/s,
AAMIE e =0.2mm DR T8-AE L 7230 © EDS
SHTIC & B ICEATIENTHE R O B %2 7R,

Mn-Fe &8 AR ORIBRIC 2 XHAELEL, Wi id BT
A SN TV AIRENER S N, BEEYONIICIRZE <
DZERMRE SN BH, Zhid Mn-Fed LB R0 « 438
IfEERECEEsSnicb DT, MARNESREETH %7
FEIHBE % 2 T b AT 3 SR O =R AES N 5 D
IR LT, ThoOZEREEY 3 Iy BROEE SR AR
HBLTVRBVIELEbDEEZ B,

42 WRIBRICK BEFHER

TG cBUE L sl olif#izE ©, EeEiatil
MADOKEN T0um =2 Th -1 T EA2EET D&, &
ko XSRS » LD RECBEINTED, T0E
B TR IELBM RO AR L i Es N5, £C
T, AREMEGRIBEE LIEERT, I8BEM~ 0BG
EMACER T 3 v o+asBEE RS 5720,
iz KD B TR ZTT - 7o

SIBOERNCES 2 Bum 3, SIEMEORSE T, [°Cl, Bl
Bk gy lk]/kgl, HBE Ci[k]/kg-K] £ 2 &, il Ty 5
SIBEARIT 5 £ THIRT A DI1c3d 28 Q [kI/kg] I3,

xR1 HKEIUVRXOELYME

FrmtE % ZX
L AL c 1 1540 232
o m [ c 1 275 2,270
mOfE B OB [kJ/kel 270 59.6
= E [keg/m®]l] 7,870 5,800
e . [kd/kg K] 0.449 0.222
Bz 8 F [WmK] 80.3 66.6
Q=Cs(Ty—Ti) +ay (1

TitEasn3, Th%, SBL02XcHlATsE, 217
NORENC TG 2 BE 12, £ LISRTYNERD S,

Qr.=0.449(1540—20) +270 = 952.5 [k]J/kg] 2)
Qs, =0.222(232—20) +59.6 = 106.7 [k]/kg] (3)

it EN, 2R X0ERNCE T 28 E1Z, #0131X1050 1
L5 5,

INE TOYSRIAMEIE Ve 4)E 3 DEaERIC X 0,
B s 215 5 OIcEd 5 548134842 100 ] /mm® LIk
L DHIRZER TV A, EIERE QBRI O R 2 0. TRE
L nd, BRSO RMTEE 0p, 3,

0p.=0.7X7.870 = 5500kg/m’ (4)
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AHAERS 20 OGEEICHET 5 &, £91.82x10°k]/kg
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AR ORI DT H 5,
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WABLE 2 - 720, BREBICHEET 25K 028 - 2
iR & - TRl D 2 WV 3RE L 72 2B R O —E 23 & 77
BEND “Z%9 5" BAELRD, H250IELAERD SN
MECIEZ C OBEBILVFEIPIICILH L T LE >t &0 )
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LRI IHE S s WAMRKR S —E D EIG THET b,

HEEIOHT 2 B8UBE OGS EDREM I, EREED
SEMEIOYINEIC L > TR L EEZ SN DD, ZXBART
EET 285810 h, EREO SRR I L C—EHlG 0B8R
Ko 53T THb, CORGEIEMICKD 2 & IdNHE

K2 RXBHROEFEHBRD L —H —HREEMA

00.10 |0.10 |£0.10 | L0.10 | £ 0.10
@ v 1600 | v 2000 | v 2667 | v 2000 | v 2286 @
e0.10|e0.10 [ e0.10 | 0.10 | ¢ 0.10

00.20|00.20 {00.20 |00.20 | £0.20 | 0.20 | £ 0.20
v 1333 | v 1067 | v 1000 | v 1067 | v 2000 | v 1524 | v 1333
e0.10 | 0.15|e0.20 [ €0.25|¢0.10 | £0.15 | £ 0.20

D0.25|00.25[00.25 |00.25|00.25 | D0.25 | D 0.25
v 889 | v 800 | v 800 | v 889 | ¥ 1333 | v 1143 | v 1067
e0.151e0.20 | €0.25|e0.30 | e0.15 | €0.20 | e 0.25

£0.30 | 00.30 {£0.30|00.30 | £0.30 | £0.30 | £0.30
v 889 | v 800 | v 800 | v 889 | ¥ 1333 | v 1143 | v 1067
e0.15 [ e0.20 | €0.25|e0.30 | €0.15 | €0.20 | e 0.25

00.35 0035|0035 [0p0.35|00.35|00.35|D00.35
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e0.15]1e0.20 [ 0.30 | 0.40 | €0.15 | 20.20 | € 0.30

D0.40 | 00.40 {0 0.40 |0 0.40 | £ 0.40 | 0 0.40 | D 0.40
v 889 | v 800 | v 667 | v 667 | ¥ 1333 | ¥ 1143 | v 889
e0.15|60.20 | e0.30 [ £0.40 | €0.15 | £0.20 | ¢ 0.30

00.50 { £0.50 [ £0.50 | £20.50 | £0.50
@ v 640 | v 667 | v 667 | v 800 | ¥ 889 @
e0.25 | e0.30 | £0.40 | £0.25 | e 0.30

9,12.0| ¢,10.0| g, 8.0| ¢, 6.0| ¢, 16.0| g, 14.0| g, 12.0
L—H—HH 71 :P=80W, F&EEBEE:d=0.05mm
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B DREBIEE d=005mm Z[EEE L, L —+ -0
D[mm], v —#—YEAMEE v [mm/s], EARE e [mm]
&, BRI EICR 2 ICRT LB & L, BRR DS
B, L350, —E L= —bR B Lk, BRMEEE
I FIcFEHET Y —F =2 HBE L TEF L 1.,
91, Az HARIC X 2@ TR L 2R o418l
BHAZRT, 1EM72D 0L —+—RBHE (=588) »vh
WihF &GRS, SRR IR GRS S
2, WEREE LRI AP EETE 5 T & 2T L 7o,
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ZDBITEF L CEEBMARE S LAEKAET 2 DITHTE»>
TR E LT T,=250°C IRE L 254G, LeBERAR
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B Qp &, AXZAEMUKMHOEEE T, ¥ THiRT 5D
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Qp.=0.449(250—20) = 103.3 [k]/kg] (5)
Qs,=0.222(250—20) + 59.6 = 110.7 [k]/kg] (6)

LEtEE NG, 2L, ROFR RXOHBAEEEEEEE T
[ E LTWB e, BEICREEEEATVS, 2 IHA
DELAHEZI0Wt% T 5 &, COESHMARKDERICES 3
HRER D720 OEEQ,, 3,

Rep=0.9Qp, + 0.1Qs,
=0.9x103.3 + 0.1 X110.7 = 104.0[k]J/kg] (7

LEtHs NG, HEMBOHRNERS 72 ) OBV, (3,
Vep=0.90p, + 0.1 0g, (8)

TitHSN 20T, HEMRO B TEE ¢, ¥, EFKO
FIHRZ0.TRE L LT,

P, =07V,
=0.7X7,870%5,800,7 (0.1 X7,870-0.95,800)
=5,320 [kg/m’] 9
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2 ZXIRDIEIICE S 256 H 720 DHEE g, 1, WK
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449x10°k]/m® LEEFEEN B DI LT, Mn-Fed4d 2
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XN &R 5 553X 10°k]/m* EFFEE N, iz HAKIC
LT 2EP RS OERENSKREICE 5, T T
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HERERC, =Y —ERBHIC X - TEEEmICE A 5 AL
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LEHEL, INE1EbLIYOEIEESd Tl L TEEMIC
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LRETH BAS, HOLBER 13
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&, PEOLN20%IF LM, i, FORBEEAELUTH -
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ELIEET 201 LT, L—F—ERELARET VS IRT
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BT L EEZ D,
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12 &R OM/NFLE &

®3 HKHERAOEREML

#31 #32

D 0.20 D 0.20

v 1067 v 167

e 0.15 e 0.15

qv 10.0 qv 13.9
#20 #21 #22 #23
D 0.15 D 0.20 D 0.20 D 0.15
v 1455 v 967 v 889 v 1333
e 0.10 e 0.15 e 0.15 e 0.10
qv 11.0 qv 11.0 v 12.0 v 12.0
#10 #11 #12 #13
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v 1333 v 667 v 967 v 1600
e 0.10 e 0.20 e 0.15 e 0.10
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EIEEME, L= —HI P=80W, FEE& d=0.05mm
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LGRS 50, SEE 10~14]/mm® Ofipic 7z
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LT, T OMEIOAT ZHEEIEZE D L 7 = 00e Lk %
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FATHEZS R D D is WAt L v,

—7, H&RICX > TRERBEMORMENZDHLL T O
WL 2SR BIBE B Z SN B0, MENEOZER O
TEETEM OBMITIEE 0 HIbic K E CEL, BMmtE
Zhl Lagsicoicid, GWEMAEOZEREZ DS 5 5%E
b5,

Z 7T, MnFeB&BMRICEAGT 22 RO LHEAE
10wt%~30wth IcZE L s el Eam R e AV EERBRET
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Development of Tools for Planning in New Product Development
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Abstract

The number of build-to-order manufacturing company that challenge the development of their own
unique products 1s increasing. However, there are few companies that have established planning
technology for new product development, and as a result of planning depending on the intuition and
incorrect knowledge of the developer, the project is stalled or the developed product cannot be sold.
Often, the expected results are not achieved. In this research, practical knowledge for planning 1is
organized through new product planning and development with companies and management of product
planning courses. Furthermore, by utilizing them, we developed a tool to support the practice of
planning.

KEY-WORDS : New product development, Planning, Product development process, Web content,
Product planning course
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Estimation of Mental State Using Heart Rate Variability and
Electroencephalogram Analysis

Iwao IZUMI, Daisuke MAEDA, Yasuhiro NAKAJIMA,

w5

Koki KUWANO, Mitsuo HASHIBA
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Abstract

At the development of products for mental care, a method for objectively grasping the mental state
1s required to verify the effect of products. In this research, we investigated a method to estimate the
mental state of relaxation objectively and quantitatively using heart rate variability and
electroencephalogram, from the viewpoint of physiological psychology. By use of this method, we
estimated the mental state of subjects who observed three types of lighting patterns (1/f fluctuation,
normal lighting, and blinking). As a result, HF(High Frequency component) was significantly
increased and B -wave component was significantly decreased during observing 1/f fluctuation,
suggesting that the mental state had been the most comfortable and calm. This result was in

agreement with the subjective evaluation, and the effectiveness of this method was confirmed.

KEY-WORDS : Heart Rate Variability, Electroencephalogram, Relax, Lighting, 1/f fluctuation
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D DIWEAEOBE 1TV, & SICEEEDIKREE 8L LITIFEK
alkEhHz > WTHH L 72,

2. B

21 ZERURE

ORI AR 2 Sk 7 =+ 7' 5 7 4&E
L LT, HPLCvY 27 & (v —#att SD-8020, PX-
8020+CCPM-II, CO-8020%Y, <=4 7o v ) v oick s FHE)
AA) ZHW, BRI OIS &l 5 7o DB DK
#5y % PEEK Bt Ig S5k 1C & 0 MK L 720 208D 5 4 131
v — R & ODS-100V (3 xm)4.6mm X 150mm 1< [F55 5
DH 5 LF250mm Y A 7 Z2EYEE L TH 5 £FE400mm &
LTHW,

(B U 7o O SAAEHE S R O T e a3 A 2% 1 IR g,
OFALEDIEER D 5B ABRUACRDED A ¥/ — Vi
BIRELTh S, TOMOIERES 32O F K THER L TE
Hik, ICP I T iE (Rt B8 EdT, ICPS-
8100, LI NICP-AES) 12 & 0 O KA EE L, MEARL
THEH Uco 835, A « RIS L 7cifikis, $XT
K ELE v 2 57 4 (v s &, PURELAB ultra)
TR Lo b D EHHE L7,
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®1 ERALCUOREERHAERUTHREARE

E [t A—h— GFL—F
[(E3=E4
BOBEEF NI L As(ll) FAAMZET 3
UEKFRZFRU LEKFIY As(V) TAMEIZE Hik
AFILT IV UEE MMA  FOSeHZET 5
CAFIT IV U DMA NI
RIAFILT IV oFFH AR TMAO kU4 2A)L
FHETRSAFILTILI=) L TeMA kY& 3AHIL
FILtEIRELY AB  FOSfmEET X
Eie7It/a) AC  FIRHEFET %
Fi5REH
ERESSRN KT FHEFEER —8&
TREs B s L R

IHER DAL Z 2R 2 10R T, IABER D 5 B, 1-7 % »
ANE VIRF P )T LA ROKEILT S AF VT VEZT A
OETMRENEN, hF+ VLT =% vEEOOELEWE
A& VRt EIEE L, [EEHO ODS & Bk HFH % 7
¥, ¥HHE-FICX20METODTH D, w0 VBT
pH AR & EAIERIC & % Fe DILEBAHIE, # 4/ —vidE—
DT =Y I EPCIZDIRMLTWAY, ifi#i0.5mL/
min, 7 7 AEER40°CE L, £ 72, #iigs & L TICP-MS
(TVL Vb T /7a V=K, T00x) ZHRAL,
HPLC D # 5 470 5 OFHIEIZICP-MS ® % 7' 5 4 ¥ — I
fELTEAL, EBAESRIEEE3 ITRT, TS
ORI AESREE Ui, 72, HEHET VT ALY
(“Ar®®Cl) BOH# L RIEKT, THT 2RSS 5 70,
HEOBRMTH S m/e=35bllIiEL, OEDEHEHm/e=
THITK L TF#A WS AR Ui, F7c, SMERElosk
SORBEEONTEICIZICP-AES #HV, 2754 #—ick
% E MR TRE L,

£ 2 HPLCICHEIT 2 AHEDIEMK

I JL—F R
1-T AV RIVRVEE TR L 10mM
E4=D7 — ik 4mM
KEIETRSAFILTUEZY L BESWHE 4mM
A2/—)L HPLCH 0.5%
HER EFITEHEL pH2.5% - (£3.0[ZFHH!
FTARTHRLZREFER
%3 ICP-MSRIEZH

BIEE=Z=H(m/e) 75, (35)

H7E Bl (ms) 10

B %E BFfE(s) 0.1

aYoavhAR He

Y2 arH RFE (mL/min) 4.2

2.2 #EEM

JbiEEN ORBEIFILILAITB VT, b s s T
BHINK & BLEFREKR RS S i bhiBEk a2 s & LT, 2019
FETHIH~220FE1LHTHOR, H»5 1 » iz 1Ho0
EIfR T, BHHKWIE 7 5~ F OFRiH SR ) 7oL w8l
ANTHIBOMLEIK U Foo W] O R DLFRENZ L L 720 K 5,
BKBRE B ITH 0 Clo iy L CERE, Jairkz 0% % —30C
EREICHE L, WEBER £ THERE Lo Tlalbio7zo
20194F 5 H22 HICERAL U 7o HiBKaLR 0 JIERS R 2 & 4 1R
ER

x4 IREKOSHRERG (20198 5 A228$RK)

KR (°C. Biih) 14.6
pH 1.8
S0, (mg/L) 1863
Fe(mg/L) 268
Ca(mg/L) 69
As(mg/L) 6.4

2.3 HPLCHAMEM DR

KT, BEECEEN2ZRBOF + ) v LD,
[CP-MSODZ F < —a— VEANIE LBAZEENRC 5 2 &I
K BHENDEERBAI NI, 6 MR OHIEICE
T}, EPE NS, DIENLELTVWE T &L,
PDIN 0Bt £47 - 120

2.3.1 BEEROPHOFE

TBEHER D pH 8y I B A 5.2 B REME S S 5 T L 5,
pH%A3.0£2.560 2 5k, As(I), As(V), MMA, DMA
TN Z K100 ng/LETRATE ZNE L 7o

232 HMEZEATIHEOEE

i LR ST OMIERHC B VT, WO, Bz As(V)
DE— 7 BMENRNEEICE AEANR O, COFRKE
LGl o AR SR EEE LT LTV 3 affeEnE 2 5
hicl&nd, JFERAEEEREMKTHIERLTA 7
oy ) v DRRERLOESLICEA, @lbminfkiciEA, @
PH3. 0D AEMEK CRRER L T<A 20 v ) v VTR LE
BIgEA, O3S LTI L 7,

233 o

BRINBEKICEZEDO Fe(IDMWEENE T E0 6, JAIEI
5.2 35805 WTHER S 5 128, As(ID, As(V), MMA,
DMAIZSWTOFE LTHI00 ng/L ST HMAK E, h
ZThichiBekicEEN 8B T XCUfTchd 5 EEL, T
NENoOREERIC Fe(1)300me/L (iR IC & v pH#Y2.5) %
TN L 7o i % 98%L L, HPLC-ICP-MS T & 5 #ll5E % % L
too 158, TOEXOFEHERIZPHS.0, EEN 5 £4E13250mm
E L7,

24 VHRLEVEERERRBDONBE

FEHUFRONEIC LS, 8 DO O R LEWIEREE S DR
GiEW GERAERIML pH 2 & L) 820 TatiEiTw,
BALFREO 3 EEATER L 72,

25 EEUSBOKO(LFTHEN TR

RT3 & N1 ITRIEIC X 0, KELGHEKIc > LTl
FREAERETT - 720 72U, ERBOTWRBTE, R
FRRFE AR W AB, TMAO, TeMA, AC 3Hi S s - 72



EMD, DIERIR G TV Y A ZOFIID 12D, As(ID),
As(V), MMA, DMADADERE L, £7, b3k
EGUIEDOTFRIROLEEEZA, ST 5 HEKRE
ERHBEEIETH 2R (pH2.5) 12k D 1/100f5 I AL
THE LTz, EEBHFER, 20= 750080 38L%H
Tl -7 HEE, EINCHE LS EEY)E100 vg/L
DE—7HEEK T2 ETI -0 (—HBRERT), 75
B, As(DEKE—H2 As(VICiRfba T Wi 7o®, As
() St % N A 72 B2 12 > W Tt As (DD M T8 As(V) D i
AL, £/, As(), As(V)EE—270DF—1) v
TISRENED, AHEEOOZOEE FEMROFRICHKL T
INEWVWT ER S, MMA, DMA O € — 7 i3 As(I),
As(V)DF =) v 7% ~"—254 v LTCE—/HEEE
HLTER L,

3. WMRLEE

3.1 BBEEDOPHDFE

A HE © pH 23.0% O 2.51C 5 L CHlE L #5122 M 1
IZRT . WEN S As(I) & MMA & O3 EEMBTER TR L
Hs, IAEE D pHA3.0& 25Tk As(ID ORI IR 13 & A
EZEL LB VoI LT, MMA ORI pH2.50 854
ICEL 50 As(ID & MMA O AR P WHEI N B T &M
birote BB, HHKOPHE N5 & THE 258D
WENETX 30, 75 L0FHATFRpHA2.0TH S &
Mo, hILOHEEBEL, LKV pHEMTOR
E R PR AV A

3.2 HAMEZEATIERMOEE

HE ORI LR OTEAE TOW O FEIT >V T DR
HARQICTRT, BB K702 75402 —VIi[E—
Thb, HFHRLELBITEALEERD As(V)DE—7 13
FEELT, ZELTAETEZEhbh-k (X2DKk
V@) —HT, =478y v THEL Tlomin L
TRBRITEALGE TR As(V) D E =7 DVN& 15 56
BEOLNE (K2©@), THIFHPLCADREOFEAIZHW
fe=vA vy VIVDEENREZONL, v~ 47 v ) vy

140000

o —pH3.0 DMA
©120000F | —— pH2.5 MMA y MMA pya

Q

100000 27 #100u/L(as AS)

E 80000F As(V) As(V) As(II)
= AsIIl)
z 60000-
‘» 40000
5]
£ 20000

c 1

6 1 8 9 10 11 12 13 14
retention time (min)

1 BEROpHNUVREESHORIFEFNRITIHE

JLRE LR A B 7R LRSS No319

FAF L 28O E R b v THBERENEAT 20, O
ER b yy ) v ORNIE OBERETHIN TR L o8k~ ik
o As(V)BERRIFEAE L TV 5 2 & TlEREanT
LE->TLAHREENEZA OGNS, TDIcH, w4 7a vy
v THE AT 258, SRR OEERIE Y ) v YNT
RS, EHICEALNEST 2 0ENDH 5,

o, A 7u v ) v IRLHEBICEALLEEIISVWT
&, MKOR AT L HRRE LA Il Stk 28—
JORESANDHEBRIRONG L -1 EDE, EELDHK
THARL T HHENB N Db -1,

MMA
As(V) DMA

As(IID)
QpHI BB R THER
BEbITEA

Q@K THER
15minf&iEA

intensity

DK THR
EbITEA

| |

4 5 6 7 8 9 10 11 12
retention time(min)

K2 BEROFRAERVEATTOREBOEE

.

33 HoEE

VEOFEEENE RIS LTI ofRFOEMIZ L 3
703 7T LEXIICRT, FORDLFHIIOVWTHD
HIFICE 2 NHEDR NZREAERonh -7, Ik
v, $(I)2300mg/LILTET 5 5T b O R ML RES
WCIES B 2 ENARETH B T &b -t EREONIE
T, 1/100BREICHIRL CUIET 270, $hoBiIs 5
N8B EEZ LN D,

34 VRILEVEERBREBRDHE

Z LR L7 8 O O L EYIEER O RETERD 7 0
< NS LEKAITRT, IN&D, FIITRLELEMEOQH
2.5)7T, WEKIF~A 270 v ) v IOl TESBICHES
5 Eitky, Ins 3L EONRENENIRETH B T &
DR T & 7o

35 ESLILMBEEKDILEEERIES

MR LcRGERO 7 e~ b5 62K 512, K
FAEEENCE LNE L2 o< k75 2 O—Fl %X 6
g e alRHIER IC IR Lic 4 EElIA O E— 7 13
Ronshote, $96 » HiTb iz DKL BiBEKIZS> VT,
BRHH O & DOFEREN O A (L PO GEt D O RO REZE L Z
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As(l11)-Fe300 /L As(V)-Fe300
= | asin /L As(V)
.g 1 1 1 | i 1
2
£
MMA-Fe300 DMA-Fe300
MMA J DMA |
.5 8 7 84 5 ©& 7 8
retention time (min)
E3 FREOFRLaDIHTIHORE
100000
& 80000} A owa g
[%2] AC
E 60000F TeMA
E As(V) IMAD
= 40000F As(1ll
‘@
8 20000
=
o 1 1 L
0 5 10 15 20 25 30

retention time (min)

K4 HEORELEHODI/OZIISA

M TicRd, COfRED, 4LFo O RIBEAFE2.4
~6.4mg/LOFIPAE 75 > TH D, HEZZHBKE W &0
s N7, LALAs(ID & As(V) DEERIC>VWT IR
zhPl EoRERZHNR SN, A TAs) & As(V) D
PERE F H O ITHIIICE B 4 2 @m0 4 o vte, £, R
EBoo# (MMA, DMA) BEER, &ATH 9 HITHERI

L 72505k h © MMA 2R 530.043mg /L T, DMA 213 %
Nk soihal, MERECHKL RO CEETH S C
E Db T,

—ic, OREWALILOILA DT TIE As(ID) & L THAE
LT, ELhoiick ok, Ml Tk
LA LTVWE EEZ N DY, BILETEND 5
B ALF G > S 13 pHL8AM T 1T B W T @ —ifihs Fe
(ID & LTHAEL TV BEE, OHREFIEFEFTXTAs(V)IC

12000

. As(V)
BEFVEELT s

@ = MMA DMA
£100000f #4z: ue/L

100

12 80000F
LIJ
= 60000
>
= 40000
2
2 2000
E

0 5 10 15
retention time (min)

b IRERZEDNDI/OT TS A

2000 —
= 20195 9 R12BHEREL A5(Vv)
£
< 15000+
2
lll)
= 10000F
2
é 5000- As(I) MMA
c
= | DMA
0 5 10 15
retention time (min)
K6 EXHDIOZNTSLE
7
—— &5t
6| |——As(V)
--u-- As(Ill)
5k
|
}n
E Af
"
a3l
Hg%
2| !
11 - ‘ : s A
% : ] \
0 " 1 i St O L it el
19/7/1 19/8/1  19/9/1 19/10/1 19/11/1 19/12/1 20/1/1  20/2/1
#E A

K7 HEKOEEEDVROERFEL

oTL3EHEESNE00, EEoHHEKRIZIE As()
bZ WV, TNEEEOFEOLRITCOMENTRE 5700, #
NBILENTOTHOHRO—HIZAs(ID O F R LT
TW3EEALNS,

AR T, RO 2 EEZ SN A HIKEYL
WEKD 2 FHOBEKBEA LTV BEGH» oRKkahTs
D, BRI X > T2 ORAGHENZ(L L TV ca]iElE
bbb, TDIY, MLFFED GO OF DR KR U{LFEIEZRE
BIPEEE ORIEZLO BRI L Ttk BRI TE 0, L
L, IS NIHBEKOLORBEOEMNS ZEREL
Wz b b 5d, As(D) & As(V) OEEIEHE I
WA E) T B A, T AR 10H a2 511 H Fajic»
FTHEShTED, FURKOOZIYEEN S L < 13 2 M
DFEKMBEINS Z ETHRILL TV AABEENEZ SN 5,

Ft, bELICREIh TLAERED DI, BiEhc
HAET % A FVLAIEIC & 0 HEFERED O 0 — i h B RE~
REPENTOEAHENE S & 245, SEHIR AW TS 5,

PIFEo##ER XY, Ik THEKIIODWTRAVDHREET
DIRFIH—HENIT D - 7o B3, YINKD 4 2T % 75 & O
B ARG U, LSRRI ORI A LA B4 5 2 &
T, PR TR OB SR 2T TR, JuENTO
BRILIRIES & & & 12 2 YUK O HEE 72 S T & 5 AlhE
MWndsEEZ 6N,



4. £LO

PEILIPTEE KT O FOLETEHE T 217 5 7o o, KFEHIE 6)
ZHEORETEITY, DINOREREE .
(1) HPLC-ICP-MS ZH\ T, S0l s LTaEnbin
D OFOLEIZRERIATIC B W T, BT & OB 7)
WET- T, TOMR, EEER O pH 22518, Gk
DEABRICEET 522 &Itk b, e E Lcaldic
PH300me/LIEE S TN AHA TS, THEZI A&
1, OFFHED S B, As(), As(V), MMA, 8)
DMAIC> WAL EERNICERTE 2 2 b b - 1o,
2) ABFZETHWA LcA 4 v el —#te— Fick 3

JLRE LR A B 7R LRSS No319

FRVESINK D i B X OFelREE O RMIZD), JbifE
HWMEATHRS, %895, pp.47-51, (2017)

i 7EHE - FAE= - AR S P =L
ST & B PR O (D K O e (V) D 5IER,
S, Vol. 40, T97-100, (1983)

Hep %« 2FIER - 5877 fthmhERr 707
A A D FOETRALIEFIOEHIT & 5 RAKH O ik
RO T Vv e JLEOIBIER, S3HTLE, Vol
32, pp.h3h-541, (1983)

i RHE - PERASS - TR = fth i KER(EY va =
sdtpppic L sk o e R (D LU e R (V) D535
g, Sk, Vol 33, pp.43-48, (1984)

HPLC-ICP-MS T3 JEME AL 2175 2 7 <, Bk 9 ) Zhilong Gong * Xiufen Lu * Mingsheng Mafih :

OFEROATREEITH TENTE S0, RELVED
(LI RERI T DS RE & 75 - oo
(3) DL oeaths a2 KB osmligEKcERA L, %6 - AR 10)
D O F#EDALEILRERIEE ORI L2 BN Lo & 2 A,
As(Il) & As(V) QRFEHERMRKESSEFH L TWE T L,
HEREREIC LN RERED IR S IER IRV T & b - 7o,
4) DRILFIEREIT & > TRIGHER R 2 T &5, K 1)
Poktho O F LI RERIORE 2/ 5 C &<, Pk o
Doy bR E T & O KFEMEAUT TR DGR TS C
EMTEBEEZ SN,
(5) BLILIFEKICBE L T OO LFEREA B L 713 b1z <,
POKFRcREST 2 2 LT, BbEms SR o HEE
BT X 2 AREMND b 2 &5 X 5N 5,

SLLYIFE K OREHRIIC B 2 % LTI, RS ERE -
TRV F—GEE - cxvF - hrvicii s L,
F72, KWL THERL E Ltk - @8aikElsEy 2 7 4,
ICP-AES & ' ICP-MS [$#tta 0 il 22 CRfis nE L
7oo AL TEHPL hiFE <,

51 F3CRk

1) HEERSZ - R - BRE th dbisEics g 5 34
HoR A EWE O AR, BB RS 5541
5, (2014)

2) RiHE— - LG HER i BEeE & B, pp.149-
156, (1987)

3) J. M. Wood : Biological Cycles for Toxic Elements
in the Environment, Science, 183, pp.1049-1052, (1974)

4) ERIEHRE @ FEM LKA [JIS K 0102 @ 2013]
ETHM, pp.507, (2014)

5) BFEHE « RG] AKEFE  HIRBIRRESL c B T 5

Arsenic speciation analysis, Talanta, 58, pp.77-96,
(2002)

Shibata, Y « Morita, M: Speciation of arsenic by
reversed -phase high performance liquid
chromatography-inductively coupled plasma mass
spectrometry, Anal. Sci., 5, pp.107-109, (1989)
TEEAN : Eh-pHX 7 b 5 2 B)%¥EF -4 X—=20
A, WEHRHERE Y & —FEERE, No.4l9,
pp.31-33, 103-105, (2005)






JLRE LR A BT LRSS No319

FLIRHK A 2 0 72 7 9 U 3 &R AE o B %

AT

il WH MY, &f W R e

Development of Culture Substrates for the
Suspended Culture of Asari Clam

Tatsuhiro SHIGYO, Takafumi NOMURA, Makoto KANAMORI*, Satoru INOUE**

F—0—F 7YY, EIEHE AE FLIRKA, KIEE

1. 1FCBHIC

ABAENO 7+ Y OFAEFERE, 1980FEROFFE TI1310
TPl bEThH -2, 20%FLIEADL, BHAETEL
T v UTThrY —7, FUIMED 5 7 3197044K
A FEER A NS &, 1980 D FELIFE207 N Y RiTE
LV EVWKELHERF L TWAEY, ToEE, 7Y YA
FEITRIELTWBDITH L, &% 7 3BEWMEEZZA L7
HEEZLNTWV S,

JimEfZEIcH A2 5 &, SPEk29ME D H AR O i3
HFERIIISTH N Y THDY, -V 7213t v D
5096, ASEPEHHES0.3T7 b v D2ATRITHE > TW 5B, Lichio
T, AR AR ZE FJ S 287 2 i SEIRELE £ fE
HT L EMERDBONTL B,

T OEEEM OO LI E N EEN D B, HEHE, HE
B8 2 il i & OB A RIERICAN, TOREEA 7 5>
SR FFTIT2 D TH 359, fliadmnit <,
ARt S I 2 IR L T g 5 2 & T, RAPALD
THELESED, TP LEOWEO 7+ ) BEETE, Thic
PEVERERDEING 2 b0 e Twd, £/, TOE
FEEAT O, BRI AR T 5 2N TE . HAYER
T IR RD L CO 2 s SfET 22 & s, AA
TS T ORI BRSSO,

IENEETAE IR SN B &M, T ) DR - RE
T52 &, MAMEND S EITAT, fEERICEHICES

* B AEKPERABRES

* Hakodate Fisheries Research Institute

sk FeRK RS

*% Mariculture Fisheries Research Institute

Y HAD

SR, L H AT B T B RS I A B DB &
HEREB O Fl LB 290 CR28~S e

IROREREICE C, RTHUR LR WIEEEICE L, £ LT
T ETHB, Blfr, BUEORIFEYITH 2K~ 7% v
L EIRE, BEUbSEich 2R TERY (U, iR &0
3) BEEELTRHEIIHWS TV, Thicktl, 4
B RS S ARG 1, HELERE L, K 0L
BT ENLRBME L THETH %,

KR TR, 74 oFEEROMINE, BAmGESEDOA
PERAIR BT st B IREEE oA B s L, |
A O & E e O —FE LT, AL ER O 727
) I N ARV O BAFEE AT - foo ALIRERA & il o FETE
Ytk % i U 2o, BB & 2 7 ) OB < liE I
Lok o e, [mlizispsalbiic X 2 A O FHM 2% T,
A & H AR T D FEREAR 21T - 7o,

2. EBAE

2.1 FLIRERE & RS DOEEYMHE D HE

ARG CEAM LERKSHED Sdillkihic>ovwT, K
iy ovd 2 F Rk EigdEs, BokdEs, BokE, Sl
R, EWEEZWEL, pHA — & =2 H0 TpHERD 72,

22 7HUDERK - RRICELICHEORE

ARG A Y s =25y Yr—&a—=L2T 5y ¥Ve—TH
Pk, A7 YL RS&BVTHADREICHH L I, FEDER
Z30X20X15em® D7 5 2 F v 7 KEITAN, KiEK, A
WK TR, #E10~15mm OMEE10EAZ%E L, &
W (WicEsEtED &) OXEEZE05MIBIZE L 12,

2.3 WMAMOFFE

B 2 ~ 4 mm OFLIRE A OB Y & il & 110°C T
24h #2ET%, 200 cm® 2 PARE10L (10000 cm®) oy F v 7
3 FHF =1 AN, 60rpm CTREEEEZE200[0] F <BEL L 22,
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HEAIOHL, HEZ1mmDORA T YL RA5E50WTHkT =1 FLIRERE & THERS DR
5 L TERSZRE L RO EREO AR E T ——)
B Ll & Lo, Wik, Bl 2 BRi 287k 200ml :

. . - WKEE FRES 1.3 1.2
AN A TORER 17 - 7o BEFES ZRER, HAE110 BKE (%) 27 29
Cc24hizdf Lokt EE 2 i 0l ER & L i, SHE (%) 39 3

EE (g/cm’) 1.5 1.5
24 BEB(FE BABELTORERR o - 0
BE kg BRI E Y a -7 5y Ve —La =7
F v Ve —THE, HBHZ4.2~8.6mm, EX70cm OiRE)
3BV THM Lz, Mo EoEs 2D, Bk
it TR 558 % 0 £ L1z, @ | g )

EEERIE 2 OARMEIRIC B 2 L B cER L, 10L
ZHA T GEHOKEZ S 3mm, EFE40cm, &S 10em) i<
A, SEEEEEI0mm @ 7+ ) oEE (100M#) ZHwT
LAEM oM NRIE 1T - 7o BIEROAERRLEZEEZMHES
5 & &b, BESMESOIEEEZEI D1,

X1 (a) fLIRERA, (b) TR DHE

(a) EbihS 8 om DHEHE LTHA L, MF 57
3. BREEE (b) BZ 8 mm DI DERM & LA L1

3.1 FLIRERFA & TR A D ERY MO L&

ARG &3, AT G s N %, KPEROE LY 5
TEIBHEBIRETH 5, BEMPHEM & LTRSS TV S
s, AbimEO BEESHIGEETH 5 2 s, A OHFHED
BT 2 ke L TV B, (LFfRks &1, FTiciEL <
W3, TR, REE L TEELEREYEZNE L,

ARG &, HigE Ll o A, X1
Lz h o OB E RS, WKER TIRER, WkE, AL
FOBEE, OCFNOHEETH L ENBPWSLITHE - T,
pHIE, & odofh CRLIBRERAT @ 8.2, TG 1 10) TH B &
o, THNICE-TIFF LW SRS 5,

32 THUDKE - BRICELICHECHESE

IKIEDHEFREY 5 0 ORISR AS, 74 ) OERITEES
JKiEF T Ep oY, FaxOREN % &AL G 2 HEL
TERDEER 21T - 72,

2 1CHE &2 ORLE DA% & ALK G O A8 2 R T,
0.5mm®D 550K (K2(@) &, vvb kot
TEORERTE) oL BlEETHL, ERFFOIRE)IC
L0FEYEE 3 8FE R L, 2mmD350WE, 4dmm®d
550F (K20b) (&, #lid2~4mmTd -, Kl
F10mm<Th b, FBWHRERICHVIHHL[EAEOREITH -
7o 6. MM D350 E, §mmDd3Hs50 T (X2() I3,
HEH36. T~ 8 mm THh - 725, E#iZl0mmPlETH o,
S IcHEH K b KRE Do 7o, Lito 3 ORI O % :
FLKRETFSRALEZ b0 (K2d) T, kORI B2 2 ORESTHE S OIRKE ONE

ot . (@ 0.5 mm LT, (b)2~4mm, (c)6.7~8mm
RAFRS T, (d) (a) ~ () £F LEFDRE LIzt D




E3Kﬁﬁ@ﬂﬁﬁﬁ%mmfﬁotﬁ@ﬁ%®%¥a

H4:,%®%%%ﬁﬁ 0.5mm D3 20VF (X2, K

fﬁf%b(’gﬁ}’i’ﬁA&bé{@M‘f)l
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