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Development of Bioethanol Production Methods from MDF Sawdust

PR HTKER

HANE Shintaro
mHE #E B w2 AE FH
TAKATA Koji YOKOYAMA Yoshiyvuki ISHIKURQO Tomoaki

Abstract
Bioethanol is a renewable fuel which will contribute to global sustainable development. Currently, bioethanol
produced from food crops have already been commercialized, but there is concern that too much production of
such bioethanol can lead to food shortage and deforestation. Therefore, the use of underutilized biomass, such as

wood waste, becomes important.

In this study, we developed a method to produce bioethanol from sawdust of medium density fiberboard (MDF).
MDF is a engineered wood product made from wood fibers, which are mixed with synthetic adhesive and
heat-pressed into flat panels. Since wood fibers in MDF might be covered with adhesive and harmful ingredients
inhibiting fermentation might exist in MDF, the ethanol production efficiency was expected to decline, and we tried
to optimize conditions for hydrothermal treatment, enzymatic hydrolysis, fermentation, etc. We discovered that the
saccharification rate became maximum when MDF sawdust was processed by fine grinding mill for 72 hours and
digested by the cellulase cocktail which weight was five percent of MDF. And the fermentation rate became
maximum by washing the fine-grinded sawdust after the autoclave process.
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Development of the magnesium-ion secondary battery

eiE T AE EEHl AR KA
TSUKURIMICHT Chie KAKUDA Tatsunori HONBO Eji
=R OBE o Kig
TAKATA Koupi FUTARUCHT Tomoaki
Abstract

Today, various rechargeable batieries are spread in the market, for the increasing of the electric power demand
and the evolution of diversification. The rechargeable lithium-ion battery is especially used widely as a power supply
for personal digital assistants. Although operating voltage and energy density are greatly lightweight, lithium used
as a career is very active, and it poses a problem that there is danger of ignition or that cost is expensive since it is
unevenly distributed also in resources.

So, in this study, we developed the magnesium ion rechargeable battery,because the magnesium is abundant
resources and the handling metal is safe. However, magnesium ion is easier to be trap into active material and the
diffusion is slower than lithium in the cause of the large electrostatic interaction with an anion. For this reason, the
discharge capacity of magnesium battery is not enough,and the problem is left in thecapacity and the cycle.

The purpose of this development was that the magnesium ion rechargeable battery is prepared with anode
material, cathode material and electrolyte. Evaluation was performed by XRD and SEM measurement of an anode
material, and the impedance measurement of a cathode material and an electrolyte Moreover, we evaluated the
battery characteristic by measuring the electric current and voltage under charge and discharge using the small

battery cell.
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Study on formation of fine electrode pattern by nanoimprint lithography
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Abstract

A direct Ag nanopatterning technigue using thermal nanoimprint lithography was investigated. Ag nanoparticles of 10
nm in diameter were used in the experiment. As a result, it was found that precise Ag nanoink pattern was fabricated by
nanoimprintng method. With spin-coating speed increases, the height of line pattern and thickness of residual layer were
decreased. The post-nancimprint patterns were fired in an electric furnace to remove an organic solvent and sinter the
Ag nanoparticles. We also found that when the Ag nanoink pattem was fired at 250°C, the precise electrode pattern was
formed and grain growth of Ag nanoparticles occurred. With the increase of firing temperature, the dimensions of line
pattern were decreased and the crystalline quality of Ag pattern was improved.
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Study on Micro Hydropower System
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Abstract
In this study, we developed a simulator for a hydropower system of very low capacity. That is, we formulated 50
W of power generation system, which consists of an open type water turbine wheel and a DC generator, the coefficients
of each part of the system were identified, and then a full simulator of the hydropower system was built on an algebra-
based software MapleSim. The efficiency and power output fluctuation were examined by using the simulator.
Consequently, from the point of power generation efficiency, the best combination was found in gear ratio of

transmission and the number of coil turns of DC generator.

In addition, it was shown that the inertial moment of the

open type water turbine wheel is very effective for suppressing fluctuation of output power.
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Development of Passive Dynamic Walking Robot
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Abstract

Walking form is classified into active walking and pessive dynamic walking. Actuator or motor, sensor for control

walking are used for active walking. On other hand, these systems are not needed for passive dynamic walking.
Passive dynamic walking is a stable walking action using energy of the gravity and pendulum motion without any
actuators, sensors and controls. This mechanism is high energy efficiency and it has been applied to some toys
which walk down a slope, for a long time. The passive dynamic walker is able to walk continuously, even if it is also
pushed in small force. In this study, passive dynamic walking robot which could transport the cargo by the human

support, was developed.

1. #E

MTOIEEA TR 5 & BT E iR T b,
—RED 2 BHTER y ME, T2 Faz—205—F S0lhh%
vy, Bz K oaililad 2o THRTL T D, Zhick L.,
FERETIL, BRI e T, BRSO TRE T
HYERBL, FHTHAETHD ESNT S, Flo, JOHTH
BEiE, AOHBITIZNES . =RAF—ELIERICREOEVDbRT
Vo, 207, —BOEER - FTRAX—ORENRD B
TWAIESIIBOTERTE VLT 25,

R, b bR TEE L mR s bAEIEICHIE « IR ST
AN, BL—RICAEL SN T AR TEER L
bOThdH, TO—FT, TEIHTOFREEOLOE, H<b
WEFABEbelAf SIS Y, BEHI STV D
LoD, FEITERR L-oR y OB L THA LIS
ATy,

FHETE, NEBBEAPBHEENE 525 L LI, IR
W BRI AR S Z L Ta AR MEEED, THiCk
W BB TARE S TR T e R hORETB I, Fi.
R A (TR AT A 90T, B B T T O FTRE:
BRI FRR OPER R Z AT R OB A AR &
B

2. RESTOBME
2 BRTORNE. TEMAMERS E 2 S L . RIS
E7s DEEN 7 RTZIR Y B SR 2 2 T B,

2 AROHAAEIZZ O 2 WEEROIELTRTL TS, TEEET
Tt T Faz—E08—4 T, EHEUMETFF
—gMhf Ll LTHTT A, $h, FITREEICTA00 7 41—
Rt 2 ¥REDSEEOICAITE L TR Y, B34 08 L
Ly, 2O N BRI T L O ER A EARRE S L
TEFEFOND, £/, SEBETIEREIET LY L E
HTHLEPORABUA LA GRS, TO—FT, ZET
FIFNE D A D EEA B A T2 e, AELIZERL, dihE
DHAEMEN, BTEE TR Loz MEOE
SRR THAB,

3. AT L ERSEE
<3. 1> fEkoripmiiEorEs

BEERIL R 32— RS Ol s B ek,

(1) A & TR - TS,
(2) "lEE AV T e LR,

(RO EEAFETHLD, R EVGESIIEEEICA
Hhas b, £ oOfihE: —EIOER CE B0 D ERT S
B, (NI 7 TR T RER LAt HimoEsiR
DIRE VR B T AR T S AREE B A U, (EEFEIC
B o TLE D, EROEELIED., T LSS
LTWHIES, T2 il 28I -oEESh Lo bn
A H0S, TEMI: Y FALEOMERE Ao RE TV REEC
BT, KR IBITEMTE LI FES LS EEL 0L
A,



FHFFETIE, FHPLEOEFTE LoD, TEHR S CHLEE
LT iR C & 220 To Ry MR Ll

<3. 2> FEPETHEREL SRR
ZERHMTORRE A FAT 5 L LT O3 SO BT N5,
(DA ECE L, 2 RETRI 17
@OZpH A R~ TIBBEET T D 2 XA S A T
(PO TS/ 2,7

T ZT)D 2 BETES A 13 BRERTRICRIT S 2 LT
LI ORI B A REEL L TSTRRI S L. oMicEEl A ams
ROHTHOT, WiEE FTAEEAR LITHVSR TV S, 0=
VSAREA Tk, FERE TR SN A RS ELICIR D T
bHas, THEHEEHOR SR LTH A, 20 FETHEHRE
W U SR Ak LA B, ZoizE, (21 FkE
AT A SRR CB0 U D I AR Y A
DR, (212 B EICRUTFEEE, — o LCsREEREh s,
BEEAEE S L e L S ISR B U T T 5 Lodiks, (3)
DOEFY 74 7L, SR K S sk, RIREARIZRS
G kg, OSME R L, RaTdoloR &% s
D RICED, Rl RESENT S Z e IRTTE 2 LM ThH
s

AR L V9 BRSBTS, BEIDREL(L), (201
HFE L BV EEALND, £22)2 1XHT T SHEmAR
ESNARDERMTEIRLL RO L, SEIE)DO D
TEN ¥ A TOTWRT TR L LTEHIT 2,

7z, HEERS AR o EAHT G EELC K DAEITO AGE <
TEDLEDRLOT, Y CIEERIC L 5ERI 0L
AR HHE AT D, EEEEOA A—TER | TR,

| RERFTORY FORRA AT
Fig.1.Completion image of passive dynamic walking robot.

4. ZHBTDEOHR
<4, 1 > B OB EREHT

ST Ry FERYET SRS, 3. <30 2 >IAC
KENDLT D2 LSBT R A FlI L - TRETZ1T

Sz, ZOTEARLRL, sl A&ES— R L TEY . &
OLHAE P ROEE L E LT, HESEIEETES X 51
BTV d, RS K UMM I EREE) Lo & 5 ISl
kb lir-TRY, ZOmEFMBEOREIZEL £, FEaiEls
FER LA L —EEE cHEE T 5, SEOMEES X UEED
BEFaE2 oA, BREEOELIGREOSORTHC EohE
BLTEY, FEEioitsEmRiET, B2oOo k52
ERVET, BTNy, $o, AR EicEEx
BiAE, WA UZET@O L 5ic, pilciesrT s,

2 T EGE®ST
Fig.2Walking of a duck toy.

FrAATES A (0E, OORIETHTIZE Ay, QORIET
PEBCEEARRICEN SE0 TV, ZoODHEE
DEEITLIT O =589 Th 3,

D BRICHER-TEN, ELZEMET LY LA
L CHIFICEND L 3 ik

@ B otelcfEo BT L, AW RE T, '
11 a5 i TR Ty 4 g

3 EESEIIC S5 L9 CHT I (EHE) L TR
CA & &4z, ATBICITEDS) s BFICELE (oA 508,
EHE L) LRI CELRLAZDENTICEFIIREAD
LR

@ #EACER LI LT, B ESER L. R
{

& OERUIKE L ) BUOH @O &0 &

ZALoEhED, BTEORE IR L D EOAE IS, H
ORFTRTT BT 2 L5 elE a5 2 LT, B LD
D7 4 — Ry ¥ EFTIRTWA Z L sbiolz, ZHULSERD:
& ORHREY ATl <, ByZ D7 o — RS o 24
BPHELTWD EVA B,

E7- plimofEEgfEO - b9 (CEE LIZIEH T,
HiEOREAKRE D T&, 3 BRETHOD Y (2R 248
Rrioofs, Zhuk, BITEHEH D7 — Ry s ABRL &
59, HEHUE Y D S ELAETHICEBEI L T LE o2 EAEEE
LEZOND, RETRE S Bc BT 5137 o — ks
w ZANET A4 (AR CER L Y DR FICELEH SR



BB TRt hidMT Lanz LasbhihoT,

<4, 2> AE A T DEWHTHE

U TERR LT A BRI L LT, 2 uosA b L T oS T
HORUEE T 502, 2 SA T A FOFEHTEIT, SUEA L
BYE S TREHT BT T UVRED 120, AW TRTICH L
THEREDE VT A —F kit L, SHTiHEe o2 MEaHe
AL

SREHE LTz 3 SRS A TR TAEOEEAZH 3 7T
PREECERRIE S ZE LIHOE % 370mm L Liz, BHH0A
CENRWEICT 2 4L L, Fho 2 (R &S
D28 GUE) ER TR T ML LTS, Tl L4
IHESD L v 7 hTRT Y 7R LTHE L THY , MsrL
TERRT DML o T3, Fiz, 35g & T OV =4 +&H
L. EEOETZRD 7, HMTOEESROHENTEB LS
V2 L7, EEERE YRS 16mm OMEMRIZ /8- T 5, BRESH 1T Y1,
AR 7 B 8 CZERION MR D = WA L2 3, FHoBED
S FHRE L, BRICL OBTIMENTEE Th-T, 2
T, BEMZER LSS T T AF v 2L Li-, Fi, 189
DO T LFERICA - LIC L U RELCHEMT 2 - LA
EHL IR TN,

3 TUNRBATZELATH
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Table.1.Initial angle and the number of steps.
g2 570° 5 3 4 e i s
o1 | 580" |580° |600° [610° |620° |[630
915" 34 34 a0 30 26 26 10
g25° 28 28 30 34 30 34 a0
535" 10 10 10 14 18 22 3ag
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Table 2. Specifications about prototype biped robot.
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Table 3. Specifications about biped robot for transportation.
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Fig.15. Completion image of biped robot for transportation.
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Fig.16. Biped robot for transportation.
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VI. REMROBMIFFIEICET HE (2)

Study on Magnetic Properties of Electrical laminated Steel Sheet (2)

FERE PR RHEH £k L8 = FHE AT BRIl F|
FUJIOKA Eisi ASADA Mineo UENO Minoru TAMBO Hirovuki YOKOYAMA Yoshivuks
£ WE FHE  8Fn
TANINO Katsumi TAMBO Toyokazu
Abstract

Electrical laminated steel sheet is used for cores of transformers, motors, and so on. Generally, the
characteristics of low core loss, high magnetic flux density and high permeability are required. The motor is
magnetized by a PWM (Pulse Width Modulation) inverter which can easily control the velocity. In this study, we
intend to make clear the characteristics of lamination cores composed of soft magnetic materials and electric steel
sheet (ES), and one of purpose is to reduce the material cost of the motor due to the insertion of soft magnetic
material. Additionally we examined the influence of temperature on magnetic properties, and iron loss of the

lamination core under different PWM wave excitation.

As a result, the lamination core loss Wiauae of ES, SUY, SPC was 38.3(W/kg), 72.4(Wrkg), 93.4(W/kg), whereas
the ES/SUY lamination core was 49.2(W/kg), the ES/SPC lamination core was 53.5(W/kg). We consider that these
results are due to the difference of the hysteresis loss and the eddy current loss between them. Iron loss and
magnetic flux density decreased with the increase of the core temperature. In addition, iron loss of the PWM wave
excitation was larger than that of a sine wave magnetization. We consider that this result is due to minor loop.
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Electromagnetic wave simulation for switching power supply

i m A HH EE (8 NI BA HE
NOGUCHI Hiromu MIYATA Naoyuki  SASAKI Katsuhiro TSUKAMOTO Yoshitoshi
EBH ZEX =5 BR
ASADA Mineo ITWATSUBO Satoshi
Abstract

A switching power supply is a significant source of radiated noise, and regqulations for that are strict. To handle
this problem, numerical simulation methods of electromagnetic wave are essential. In this study, we manufacture
an electromagnetic wave simulator based on FDTD method and confirm its validity by comparison between numerical
results and exact solutions using the theoretical value of electric far field radiated from a current element. We also
show that our prediction of electric near field around a spectral peak is within a few decibels from that of
commercially available software using finite element method (FEM).
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Table.1. Characteristics of FDTD and CIP.
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