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Development of Weeding Robot for Brewing Vineyards
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Abstract

In most Hokkaido vineyards, the cultivation method by tilting the stem of grapes is major for
preventing snow damages. Therefore the weeding machines used in Honshu and Europe suitable for
the cultivation method, in which grape stems are planted vertical to the ground, aren't available. For
that reason we developed appropriate weeding robot for snowy area to improve the work efficiency.

In weeding operation, precise recognizing function of root position and sufficient cutting function
without error cutting are required. To realizing the weeding robot, we developed the grape stem sensor
by wusing our developed stereo-vision sensor technique and error-cutting-free weeding mechanism.
Finally we integrated them and automatically traveling function by using GPS sensor to try
robotization. We proceeded developing effectively by using simulation and verified the effectiveness of
the robot in field test.

KEY-WORDS : Weeding Robot, Stereo Vision Sensor, 3 D-CAD, Simulation
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Development of the Microscopic Image Processing Technique
for Measurement and Inspection Apparatus

Toshimasa IIJIMA, Shinya OKAZAKI, Mitsuo HASHIBA, Hiroyuki TAKAHASHI
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Abstract

There are many requests from our customers about inspection and measurement technology for the
small object of several tens um-several mm. In the case of those small objects, it 1s difficult to obtain
the good images for image inspection and image measurement because imaging region and range in
focus 1s narrow. In addition, a high performance measurement equipment such as digital microscope
1s quite expensive so it 1s difficult to integrate into the inspection systems or bring to working sites.
In this study, we developed microscopic image processing techniques for inspection to identify the
components of industrial waste and visual inspection apparatus for small objects.

KEY-WORDS : Image Processing, Microscopic Image, Asbestos, Inspection Apparatus
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Abstract

The expansion in the range of application of geographical information systems realizes a society
using geographical information widely and is to build new industry. Therefore, we examined
improvement of the positioning precision using the positioning satellite which can reinforce GPS.

Furthermore, we developed a geographic information system to improve efficiency of the delivery.

KEY-WORDS : Geographic Information System, Quasi-Zenith Satellite System, Delivery System
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Establishment of the Bioethanol Manufacturing System
from Agricultural Waste
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Abstract

The purpose of this study is construction of economically competitive bioethanol production system
by cascading of the agricultural residue. The tops of the sugar beets (beettops) are a candidate for
the cascading waste. It has considerable content of Omega-3 polyunsaturated fatty acids (PUFA)
and carotenoids. We studied on producing bioethanol from agricultural wastes such as wheat straws,
bean stalks and pods in combination with the cascading of beettops. We found the significant
collection method for beettops, the long period presevation method of carotenoids and sugars, the
ethanol extraxtion method from beettops, pretreatment methods for manufacturing bioethanol from
cellulosic biomass such as wheat straw, bean stalks and pods and the residue after the ethanol
extraction treatment of beettops. And it was carried out the efficiecy improvement of the simultaneous
saccharification and fermentation, the evaluation of the incineration ashes after ethanol distillation for
fertilizers, the process optimization.

KEY-WORDS : Beettops, Extracted Oil, Cellulose, Bio-ethanol, Casucade use
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Abstract

From the viewpoint of weight saving, Aluminum die-casting products are used for many motor
parts. There is an unavoidable cavity in products, and this may be a main cause of the defective
product. It can be expected that the defective product rate would be improved by the reduction of this
cavity. In late years, X-rays CT was developed and it can precisely identify the cavity position in a
product. However, basic solution was not obtained because the cavity origin was not still identified.

In this study, the qualitative or quantitative evaluation of the cavity in the product by combining
gas analysis with X-rays CT was conducted. Furthermore, in order to understand cavity origin in a
product at first sight, a manufacture technology of “a cavity cause distribution map” was developed.
In addition, simulation technique for die-casting casting that could contribute to the improvement of
the casting process was conducted. By these techniques, the quality improvement of the product will
be conducted and it contributes to the technology improvement of the aluminum production company
in Hokkaido.

KEY-WORDS : Aluminum, Die-Cast, X-Ray CT, Gas Analysis, Casting Simulation
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Evaluation Apparatus and Method of Proprioceptive Sense in a Foot for
Measuring Balance Ability
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Abstract

In this study, we developed a device and measurement method that quantitatively evaluates the
proprioception of the ankle joints while standing for preventing falls in elderly adults. Sensory errors
of the proprioception of the ankle joints in elderly group, young group taking exercises and mostly
not taking exercises were measured using the device. The results showed the great difference in
proprioceptive sense of ankle joint between the young and elderly groups. The device has made it
possible to measure proprioceptive sensation of the lower extremities while standing. In the future, we
intend to contribute to improve poor balance and prevent falls of the elderly and the disabled persons

by using our device.

KEY-WORDS : Elderly and Disabled People, Balance, Sensory Function, Rehabilitation, Assistive

Technology
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The Method for Extraction of Motion Feature from Sensor Data

Kouki KUWANO, Yasuhiro NAKAJIMA, Daisuke MAEDA, Satoshi YOSHINARI
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Abstract

For the evaluation of the usability and the physical burden of using products, average values of
various biological information such as muscle activity measured by electromyogram (EMG) or energy
metabolic rate are estimated. However, the force to be applied to a products and the posture are
sometimes different because of difference of individuals and proficient at the product, there is often a
limit in extracting motion feature and using for evaluation according to those procedures based on
conventional Ergonomics. In this research, we proposed an analytical method that was available for
capturing various movement features by merging the biological information signals and displaying the
tracks on two-dimensional space in the form of Lissajous Figures. We have applied this method to the

motion of handling work apparatus and confirmed its effectiveness.

KEY-WORDS : Lissajous Figure, Motion Feature, Ergonomics, Biological Information
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Adjustment of Shielding-Gas Feed Mechanism
by Observing Thermal and Fluid Behavior of Laser Welding

Yohei SAKURABA, Seiki YASUDA, Masamichi MITO, Hiroyuki TANAKA
Yasuki MIYAKOSHI, Yoshio NAKAJIMA, Hideo HOSHINA
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Abstract

Because of the high speed welding and the small welding distortion, laser welding is effective to
shorten the welding time and to improve simplification of the finishing work. However, adjustment of
shielding-gas supply conditions is very important problem to reduce the processing cost of laser
welding, because the shielding-gas consumption in laser welding is larger than the other welding
methods.

In this study, we targeted to progress the functions of oxidation protection and removing plume
inducement to laser, and to reduce the shielding-gas consumption. At first, we evaluated the relations
between the shielding-gas supply conditions and the welding quality, by watching the shielding-gas
flow and the temperature of welding beads at the time of laser welding, and measuring appearance,
profiles, voids of welding beads. As a result, we confirmed that the range of appropriate velocity of
flow both the oxidation protection and the removing plume was decreased to separate the shielding-gas
nozzle from welding point. Then, the ability of oxidation protection was improved by branching the
shielding-gas supply between oxidation protection and removing plume. And then, the ability of
removing plume was improved by reforming the shape of removing plume nozzle.

KEY-WORDS : Laser Welding, Shielding-Gas, Oxidation Protection, Removing Plume
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Abstract

Recent years, in terms of occupational safety, etc., improvement of ride feeling of the driver is an
important issue in industrial vehicles such as trucks. In order to meet these issues, from sensory
evaluation information and mechanical information of mechanical vehicle components, such as human
sense 1s an important design element, we calculated the evaluation value equation to predict the overall
rating of ride feeling using the importance of analysis and correlation analysis, both sides T
(Taguchi) method and waveform processing technique. As a result of comparison between the
estimated evaluation values and the conventional sensory evaluation, it was confirmed that a good
estimation accuracy.

KEY-WORDS : Ride Feeling, Evaluation, AHP (Analytic Hierarchy Process), Correlation Analysis,
both-sides T Method
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The Design Technique of a Steel Plate Which Used for Sound-Insulation
in a Wooden Apartment House

Atsuya TOBA, Ken'ichi IIDA, Tomohito HIROTA*
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Abstract

In order to research a low cost construction method of sound-insulation in a wooden apartment
house, we focused to the soundproof structure that put a steel plate on the ceiling, and we developed
the design technique of steel plate acquiring the sound isolation effect at low frequency range. We
estimated the sound isolation effect frequency with the characteristic frequency of the structure when
changing the outward elasticity of steel plate and the area density of a ceiling board which constitute
soundproof construction, and we carried out insulation evaluation by the trial construction.

KEY-WORDS : Resilient Channel, Wooden Apartment House, Low Cost Soundproof Construction
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Recovery of Rare Earths from Hard Disk Drive

Keiichi TOMITA, Motoomi WAKASUGI, Touru TAKAHASHI
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Study on Method for Recovering Phosphorus
from Sewage Sludge Incineration Ash
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K7 7IAVAEBROERRE

4.1.2 [EYR4FHERER

B EES. L 20 B LW TR o N HIED Y v Rk
T Uice T OUERESHERNIKD Y YRR O HHHE, O &
L7y YR AN 8 10R T BRI DAL 134~ Tl
—72h3, U v O IIER T83%, T8 % TH -2 D
WXL, WRETIE69% KD - fe Eho, TIH VK TRIE
DR SR O 2 5725, MHERIZ44% TH - 72,

i o DR E—ERT 2HIL, Kg{LAvyy
LOBREZLSETRML, V) vEREORBY % ERk & ¥ 1,
PIHAD i K OB AR O Lig AR D ) v IgA A v
WP S YR E KD, KIDEBD, WTNOEH
WIZDWT S, [HUNERISIFREL £ TIIIKERIL A Vv £ DR
e e Lol a &< 50, Tnll Ll s siEe
DTS BEHFIDGED Stc, T A M S, [EICERISWFERE
L1355 &KL A Vv Y ARIRING 2 O0EY EEZ S
N5, TORIENE SN LKL VY L DFINEIZ
g T 13g/L, WifgiA T ©15g/L, m@@mﬁmyh
KEEALF b ) aiEHTLTg/LTH - T2,

[MNERI5 I LI | & 75 2 5 TH5 & AL 72 P O XA n 3 ik
RAEMI0~13ITRT, HRAH T, K100 & B HCaHPO,
B £ UCaHPO,» 2 HOM TS EHEE S i, WiERIATT
i, X11o & B0 Ca(HPOY (SO« 4 HOH & FCaSO, -
2 HLOD[EH/¥ 5 — v & K& W —Bs B S i, fHig
wEH TR, K120 & B0 FE5r13CaHPO,EF A S, K
b ~ U o aEH TR, K130 & B D Ca) (PO (OH) 28
Ry EHEE S N, ) vEBEORIICBWT, HiEB LU
kA T Fx, Rk & OKERILF b ) v AdAH Tk
b vy 822 MEET L0, BiE1ECaSO, 2 H,0O
DHERRIC S CaniHB SN B H T, %H13Cay,(PO)(OH),
DHERRMNPO, : Ca=3 © 5 (V) ORILTH 57 L
AN b,

P EDOFERM S, WHEE 7 EEBRERVS &) v 22
T, hokgbr vy LORIMEGDIETEE L
Wb oic, 1220, IR FPESNLEIYI ORI &%
B LT, WUBEHEZENT 208 RS EEL LN 5,
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4.2 EHBRTTARLE
4.2.1 BELEORR

TFOKTGIRBEANIK D E B nia ik I & 2 2 5 7 {LowF
AR 2120, SHEEENICBWTRBAET - 7o B,
GorOHWE E LT, [EmYomEtl, T257&x%
VOLEEE] T2 5 7Oy EGRE] ©3>DIEHICS
WCEHI L 72

TR D FRENE I, KRR, 3 51E 0 5 Ol NED
RIEELLLLOT, £30EBD, Bibivyyrkk
Ut~ 7% v o A OGRS Z W IZ ERIFRERNE S N
Too WIS, IRIEDITVE, ERIIOMMSEL, 5201
DORNEL FIERET 2BBE D -1 2O EMD, i
U1 P,0; 1 CaO : MgOD €V IIF 1 1 256~35:25~35T
BT ENDRP- T,

257 EX T VOSEHEER 4IRS, DEEFENTEV L,
257 EXATIVHNRAET DR T DEALENG B 5, O
LRI, WAICOL e A v LTINS N, FEE
ELTRS I DIERBIKT T 50 ARV &5 BEE
FEIFT, 1LA00CUIEMNEZ LWEEZ SNl

25 TDIEMN) VB LB ) v AOEERER
5.61C/R T vl vk, ZiAMER Y Y A& bIT, BINY
BoHlKTlE, P,0O;:Ca0: MgO=1 :25:25Tb-&%
£ ot, BHE LTI, P0O;:Ca0:MgO=1 :15:15
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T, VYBBLIUOHNY Y L2LBOEIEEVSDD 7 IEEN
K<, P0;:Ca0: MgO=1 :35:35CTEHZ7BEREEVS
DD, W ELZL Lz ik, Hic) vERB LU
B ) ALBEOMEMSEL oo RSN D, £12, A
RRE O T, 7EkY) vk, st ) v A s g,
REBEWIZEZL B2 EHAIBR S L,
ui@ﬁﬁuﬁmf“A%uﬁﬁbt#% P,0; : CaO :
MgO=1 :25:25, JAREREEL400°C 58 1E 5 /AR IE &

L 12
x®3 BRYORENME
Pk #_  CaO.MgO CaO.MgO CaO.MgO
P,05:Ca0:MgO (EJLEE)  1:1.2:05 1:15:1.5 1:25:25 1:35:35
1,400°C X A O O
ARERE 1,350°C - A (@] O
1,300°C - - (@) (@]
R4 RSTEATIVDSEEM
Ak #L  CaO.MgO CaO.MgO CaO.MgO
P,05:Ca0:MgO (EJLEE)  1:1.2:05 1:1.5:1.5 1:25:25 1:35:35
1,400°C (@) @] (@] (@]
BRURE 1,350°C - O A O
1,300°C — = A A

x5 XIUTDUEMYVERERE (%)

Pk #_  CaO.MgO CaO.MgO CaO.MgO
P,05:Ca0:MgO (EJLEL)  1:1.2:05 1:15:1.5 1:25:25 1:35:35
1,400°C - 12.0 14.5 11.4
BRURE 1,350°C - 13.0 15.0 129
1,300°C — - 16.2 13.8

x6 XSTDUBMEAVILERE (%)

Bkl &=L Ca0.MgO CaO.MgO CaO.MgO
P,05:Ca0:MgO (EJLEL)  1:1.2:05 1:15:1.5 1:25:25 1:35:35
1,400°C - 0.30 1.16 0.98
BRRE 1,350°C - 0.39 1.18 1.03
1,300°C - - 1.25 1.12

4,2.2 BEEEYHRORMYDER

P,0; 1 CaO : MgOD & VL Z @ IEICHHIE S 5 720 DI
e LT, AEOBLI VYT bORDITT A b7 —
Bz, Eoofle U Ciftkik ofb 0 Ic BIEYIRE R LY %
Hwa & zild i, migomkid, dOtX#ntr ofbR,
T4 L — FHEPIC1ZCa0 90% D 1E A 12 P,0O;5 3.8%,
MgO 3.7%7%%, EEVIERERINZIZC T0%D13H1ZK 5.8%,
Ca 3.0%, Mg 1.5%n&ENn TV, 2O EmE, Th
COBEFEMEMA VS Licky, BIHIEHORDLY £33
i, BRSO ERFcE 5 2 Edibh - 7,

HH, TOMBTRTNVIFEO L F AL, fil
OMIFSMFEFABR TH O RN 2231, ThEKGET
fEEGT 205, TN FTREIOXI BRI VY,
EICAIOIRIR AN S Yo, TV F 22 % M/ L1
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B, BrUHORNE 5 %ET 5L, Bz >3 cEnk%
2% & LcGa SO HIR « #0225 /BB on s T &
%, Pl L 0 AL 12,

RERIMX T, HHECaO® &L UilEMgO% W P,0; -
Ca0 : MgO=1 :25: 2.51IZ#F L, iEMERZ 5 %L 7o,
FEFMIANINX T3, [—oiiinEcitdECaO% 71 447 —F
BERAIT, TEVER & BIEVIERE RN E SR A 7o, Tho
%1,400°C, 165y MIERFCamh L 2ok, JKWE, o, W)
BIOWF AR T, 257 BLO X ¥ vERILL T,

HARINX TI1329.0gD IR (BEEIIK +CaO+MgO) » 5
25 7169gB L U2 ¥ L1.6ghs, BEEMIHINKX TI329.52D
JEEP &5 2 5 7 1T8gB LU A 4 w1 7% BN T & 12,

B R 5 7 DS D s R 2 M1 R 9 B3R
2573w vER14.4%, 2 iATER ) v £1.48%, BEEE
MIRINA 5 7 TlrENENn155%, 1.80%TH -7, VTN
DAZTICDODVTS, 7Y VIBBIUVIEEHN ) 74D
MEE I > WT, JEEH L O BTG RIKE G IEE D #ikk T
BB 7EMEY VERI2.0% I LB X7 EE S ) v £1.0% L
AR LTEBY, FRCEEMIRINZ Z 7 0E 50, Bk
NEEZLEL T ENDI -T2,

AERY DGR, NEESIC X 2B 1 %2470 D
DOHAME S EI1T, ZNEND R T 7 DI B OB
LEiFaiis higd 2 &, £TI0RTEBD, ¥ XTOIEH
KBWTHSIT Rl->TH Y, BKERHTZ L TWi,

Db &mo, BEEYHROBMIIELT, 514470 —
FHESN B L O EREMERE R LY E A TETH 5 & & b,
NEhER S DB & HaAsh 2 & E RS Lt

GERHUVER
K14 XSTDEMRHSERE

EBEAYT L

KT RSTDBERSERE

ER AFIYL ZvyL sAL k&R B
AEMHE
(BRHFRS1% HFEME®G) 0002 0000075  0.005 005 000005  0.003
122%)
smm  STAE®) 008 0.0012 0.08 038 0.0008 0.05

ASY EHE % 00003 0000001  0.0003 001  <0.0000005 0.0003

EEEm STAECG) 003 0.0013 0.09 0.9 0.0009 0.05
279 &4AZ % 000009 <0.0000007  0.0002 0.01  <0.0000005  0.0004

b. £L&d

AL O FOKIBIREEAIIK 2 AW, U v &2[BIE 2 5L L
T, W7oV ) RS K R TCIRRNE IS D WTRET L
t2o TORER, DIFORIASE LI,

() FIKGREBEENKD S OB LT VA ViIc LB Y v
DIFHEE, BIETRBOBE, 7V VETET IV
) DR X OREICRET 2 2 Enbh o i,

(2) BT VA VI DI Lz ) v ot E LT,
KEEAL A v vy 2 ORI, KO Y v RERH5
WREE L2 L HICHET 200U EFZ St

(3)  HBorEILIERIEIC & 0 TKFRMEEIKE 2 5 71Ld 572
WOMIFLZME, PO;: CaO : MgO(E V) =1 :125:
2.5, IARMEEL400CTH 5 T EMHS M ET - T,

4) #nT At h vy A LOETHE LT, BEEYh
KTh BT A L7 — FHIE & ORIEVIEE R O
] REE SRR X 7,

B

— R R AALIR T R KGE & ISR E, PRI TR BERNIK
OEIEFITBWT, IWHhEzvicii&E Lic, ¥z, AR
T L2 ICPEENSEE, (4 v7o0< 75 78K0
XAREHT e (E, AR ATKA O AR B B 33
S fEanE L, T LTV LTS,

51 FASCHR

1) ELss@s i - tlsE R MKES - MkEics g
) v &R boT5=, (2010)

2) MSIATBUAN BRMOKEMELEF+ v v — D JEHEE
iRk, (2013)

3) —MIUEIEAN AL FAGEE R AL - S EHTEEER
HE, #3305, p.12, (2013)

4) SR - EERE - e W - BRERE - =Tt -
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DM bZDEERAETHIET, KV I VRIBICLBE
RS O B ORI BN 2 T L AR LTV B, K/
L, EEHEARG T 288056, BIEETRIIBRAI VT
5 DA KA KK 2 BRTE L e G & 78 - Th B,

*ERRNE UGS G IR,

* Local Incorporated Administrative Hokkaido Research Organization Northern Regional Building Research Institute

OERRNE MU RESEAT,

** Local Incorporated Administrative Hokkaido Research Organization Geological Survey of Hokkaido

= k4 2 v e,
= NIPPON STEEL & SUMIKIN CEMENT CO.,LTD.
R VA BT 4l /N w1 ATl L i N AT

% Incorporated Administrative Civil Engineering Research Institute for Cold Region

ek a7 ) — EERS,

e Japan Concrete Products Association
Y HANE

MY KK EFER LcESGa v 2 ) — -~ o



ALARETAS O W TR TSRS No313

JLiE <, KK OMEESERTH 21 bbb 6T,
HHEEFI V7 ) = b ~ORHIREEAE RV, E7, KUK
DA 5 2Ly DAL < LI % SRS 5 BREE) 72 TRk h3 T
VENTESY, KA S 20 E RS v IRIEH ORI
FHS TRV, JLiBHED KK EH 2RV T ViR E
LTIEAT 2700, £V'5 v OfFMiTFEOHIIPEEN S,
Z CTAWIFE T, JbimENITO T B RRHERTH %K
Ko SE, AT 23 A& %27V, 220 — MR
bt & L CcoRHAIferEIcBEd 2 Mt %217 - 7o

2. EBAE

2.1 RIUREH

B 1 dbifEE O KILK DG %2 R d e ALHEE NI (ST
~ERPUFCIT A TS L 2o 8 0 RIS K PRt HERE 3 I <
ST QRMofEE), chooth o BiEskE <, K
5 20EEEMEV b O ENRITI0EU 2 ERE L 72,
KIUK30a0RHE, 105 CCclERE £ THRME%, Smms s W
ZEE L bDEMH L, 20+ 3°C, HOHREE0E 5 %D
fHREEECEEE L2 F THREL, K- VT THFL
72t Thumi=2 WA Lz b o&2HH L,

[ ] xumozEsws

QO =Ets (u?uaﬁaj

EHR gz
X2

09

LS

IE-0

1 dLBEDKILKDS T

2.2 KRIURDEFE YD RIE
2.2.1 {bEHERK

KK O s R 1%, 105°CHZMEEHURE21000°C TR L 7c
BoEEZ M ST Lz, 12, KIKOEEIZ>WTH,
micro meritics#h B85 B IE 25 AccuPyc 1330% H W C,
AU AEBREIC K D EET - 7o KILIKOILFERRK I,
HOEXEROTREE () 47 HBIRIX3000) ZHWT, 77 v
TRV HINNS A =5 —FEFPERIC K D IE L 7,

2.2.2 SRS L UHESBE

KILIK SR QIR & RSB S 2 HEE 5 72 D Ic XHR ]
PrEgiE () 47 +BULTIM V) 12 & 0 IlE Lico XEREHT
%iE (LUNXRD) OWIE R, WEEMEYIE & LR
3um ®a 3 vy A (Corundum) ZMNE20% 7ML TIT -
720 XRD OWIESME, =7 v bCuKa, E&EHE40KV,
BEEMI0mA, ELHEIF 5 ~63deg. 2 0, 27 v 7lE0.02deg.
L7,

Rietveldf##frid, SIROQUANT Ver.3 ZHW, TEENR
M OREABERIO umE LTI REZIE L 72, O
KR E LG, FAiOEHEBRICESE, @iy 7 o
T = N= 20 GIEELER L 7o, MRS A3(Quartz),
HE G (Albite), FMEA (Andesine), BIKEA (Labradorite),
JKE A7 (Anorthite), Hif7 (Augite), HZEH(Biotite), f
P96 (Hornblende), #fE (Corundum (N IEHE)) & L, 7
) Z k25 fq (Cristobalite) 47 4 1) ~ (Kaolin) 8 & ' € ¥
£ 1) B+ 4 F (Montmorillonite) 73 &'ld ¥ — 7 85E» 5 e
BETHRIE & Lty T NE MDY OFE RIS 7 — 7 73
F = N= 2B RS N TV BEEE, TNTED Y —
Fvw FEEML, MR 2R L fce WHAEDHERRE,
LT, JPIHOE R 2 1S 70, IR E R (3 R EE
DRGHEEEREN, S, PINo (kb BEL 7,

A =100X (C—C,)/(C(100—C,)/100) (1)
27T, AIEREE (%), C, N R ORAR (%),
C : Rietveldfi#tric & 2 Corundum® E &Ml (%)

BaEOEREROERTHEELT, RESE, YI20MK
FHckBWT, EHESBEEZTY, BE24g/m® I ER S b
DEHNZAEBIBLTVE Y, APFLICBVTS, HilsEE
T &0 ERE2.Ag/emP LU D ik 1 & 2.4g/em® UL @ ik
KrzniEl, coEg» SIEFEEIGZR T LS
L7

Mmiko £ ¥ v 727 vigEF ~ U oL (SOMETULEED
ZIKITEN LT, BREEN2.39~2.41g/em®IT 75 5 & 5 1T IHH
L, JIS 788040 THEIIC & 2 BN O ek o filE 75 7k
WCHERL L, R OB ML 7o, AllaE (10mm¢ i
26ml) KK 1 2= L, \ERI0mLAEMA, #EERIR



o w — 5 —[Alxic & D EEFEL 7o, 24RFRTFHE R, KO
THEICTERE L TV ATREERL AR L, R0 TW B iR &
ZAR;A N TEINL 720 [BUX U 7o BRERE T & PRk 1% [ o)
B2, KPEWL, L7, MohicB&RFaiml, B
24g/cm’ LI N Ok 8 o 281G 2Kk, JEEEIEE L
720 DEEBROREHT OV T, IERERT & SR T O Bl
IR AT - 1o

2.3 RV VRICHEDFFMA E
2.3.1 RIS VR

K5 URIGER, BT a5 Ly A FEn
A vk OIKFIINT & » THE U 7KL v v o & & K
L, #sETHAMICEN I AT H v vy & ORI & H K
SHBIRIGTH B, WEL AT A VYo nKFWIEa vy
) — ~hofifLicAEsR L, av 2 ) — MEEMENEL 755
gt &Ly, RBEoBBAENZ, EFaltrifczs
EFEZ OB,

2.3.1 EN3R#&
KK D BGHE %2 EN196-5-20056  (Methods of tenting
cement-Part5: Pozzolanicity test for pozzolanic cement)
ICHEL, B L7zo MHE ANV N T v KE 4 v b 1Eg, KK
5 g% 7/K100g &iRA L, 40°ClEimREET 15,60 H £ L 72 1%
AL, AHEHOKBIA & v EAV YD L4 X v EIGHER
fE, ICPFLHICH T (B EEREETRICPSS100) 1
L OMEL 72,

2.3.2 B-7IHVBRE
KROVOPEHRIZBNT, 7534 T v v ailiBtr v k<=
ZMNPORKIGT 54T v vakERTETEELTREN
72 2 mol /LG — 5 %kIE+ b ) v AiAREEA R L, A
B Z2ME L, £, 2.3, 1IHD A5 1%, 40°CT15,
60H & B L KIKIBG £ A Y b =2 FThH B0, T
WIS AT, B, Bk— 7»ﬁUﬁ%&®ﬁﬂ&L

too BB, KILKBKICO W CEREDRER % E L, REIG
D KINK DRI DIERITIERR L7\ & & 2R L foo ANiEhk
DAl 1 g eEmML, KIIIKHEKE A v P =2
P TORIBR D ANEERS D O LIT 02N & b SULHEZRIE
Lo 18, AEEHLAZRLES Y Fe2 v LUK
MORRENZ 1 %KM TH D EEMREL, &4 v ik
DS ORI FENE L TWsn,

a(t) = 100X (PO—Rt/B)/P0 (2)
22, a() MEmtcokilkoOR#E (%), P, @k
HIKBAR D LK (2), Rt €4 ¥ b <=2k ORIGHK
HEONEE S (2, B Kilko@E#ER (I 2 Ci30.25),
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2.3.3 KK DAL D RIS

KUK DR 4y (352 WHO0.07TommZ e 2 D) (T
HHL, Kk» o 4 A #ER L, <=2 &, ELFIVIC
B&L, &4 Y M bATTORIGER L BIEMEIZ
7, 35, 91, 182H & L, BE-7 v V) isfEIC & B IR E
HIE L 72,

3. XBRER

3.1 KUK DIEEHERK

L wwmBEE S L LR R R Y. Bk E, IR1L
4% (Si0y), Bfb7 v = o (ALOy, k& LT
fefbik (Fe,0p, ER{LF b U w4 (NaO), BibAh Vv 4
K,0), WfbAavv o L (Ca0), b= % v 4 (MgO),
MRSy E LTk~ 4y (MnO), #B{LF %~ (TiOy,
RALhiE: (SO, &7 ->TWd, £V F VRSB ik
b A ZBLOBRIET IV =9 AEBESHBLZ VT EDVh -
720 ASTM C618Tclass N& V' 5 v ##siE, SiO,+AlLO,
+Fe,0,1T0% VAL, SO;m34.0% AT, shEgEEI1310% LT
EENTVEY, F1ITRL 30D KILIKIZASTM C618
Dclass NIZHET 2K TH - 72,

®1 KWKDLFEER (%)

FA#INo.| Nag0 | MgO [Al505| Si0; | KO | Cal | TiOp [ MnO [ SO3 |Fe,03 |s2tme
448 3.2 06| 158 70.2 29 1.9 0.3 0.1 0.1 33 3.6
461 2.5 06| 22.1| 64.0 2.1 2.2 0.4 0.1 0.2 3.9 5.2
467 3.4 08| 141 707 2.9 2.7 0.3 0.1 0.1 3.7 3.1
468 3.5 08| 163 69.4 3.0 1.2 0.3 0.1 0.1 3.8 4.6
471 3.2 06| 183 675 2.6 2.0 03 0.1 0.2 3.5 4.6
474 3.0 29| 190 67.1 0.6 9.8 0.8 0.3 0.1 9.6 2.8
482 2.6 06| 144( 720 57 1.3 0.2 0.2 0.0 1.5 55
486 3.0 18| 16.6 [ 63.3 3.4 5.0 0.5 0.1 0.1 46 3.0
496 2.4 04] 171 700 4.8 1.3 0.2 0.1 0.1 1.9 5.3
516 2.8 05| 148 70.9 4.7 2.1 0.3 0.1 0.0 2.4 3.9
519 3.0 01| 136 72.0 57 1.4 0.2 0.1 0.0 2.5 3.7
526 3.0 03| 140( 738 55 1.4 0.2 0.1 0.0 1.4 23
527 3.1 04| 142] 71.6 4.5 1.9 0.2 0.1 0.0 2.4 4.6
528 2.2 1.1 147] 717 5.1 1.2 0.1 0.1 0.1 1.9 6.1
530 2.5 04| 142 726 5.4 11 0.1 0.1 0.0 2.0 5.4
531 3.7 06| 160]| 66.7 2.2 5.0 0.6 0.1 0.0 3.8 2.8
534 3.7 06| 152 68.3 2.3 4.1 0.6 0.1 0.0 3.8 2.9
538 3.6 05| 138( 717 2.5 3.1 0.5 0.1 0.0 3.1 4.1
540 3.8 04| 145]| 70.8 2.1 2.5 0.6 0.2 0.1 3.6 4.0
544 2.5 01| 141 727 6.2 1.2 0.2 0.1 0.0 2.6 6.0
555 3.3 10| 17.7| 62.0 0.7 7.0 0.7 0.2 0.0 5.9 1.4
557 3.5 12| 16.5| 63.1 1.9 5.6 0.8 0.1 0.0 5.6 2.1
558 3.1 06| 19.2| 64.1 1.9 3.7 0.8 0.2 0.1 4.8 4.9
566 3.3 09| 151 | 67.6 1.4 4.9 0.6 0.2 0.0 46 3.1
572 3.0 06| 145| 71.4 3.8 2.1 0.2 0.1 0.0 2.6 2.9
574 3.2 03] 139 732 5.1 1.9 0.2 0.1 0.0 1.8 2.2
580 3.7 05| 148 69.3 4.2 1.9 0.3 0.1 0.0 3.7 3.8
581 2.8 05| 142 722 3.7 2.8 0.1 0.0 0.0 23 4.1
598 2.4 03| 145( 733 5.0 1.8 0.2 0.1 0.0 20 5.6

osaru 2.8 09| 140] 69.9 2.2 4.3 0.4 0.1 0.0 4.0 2.1

3.2 KIIKDIEMHER S & VERS B

X 2 12 KIUKDOXRD /¥4 — v, 2% 2 IZRietveldfi#hric &
DR FIEEE R Y B K OIEREH Ok % R, &
PTG R SEURMETD & 5 13, BAEOIMINE <,
;”3 HEE =7 OEKWKILIIK, 5440 K 5 SEEMIHNIE & A L

, ERE Y -7 oEmWKIIIK, S 5z @O SR
%ﬁﬁ‘éﬁ(mrkllé}h‘ oMb, EWHWI T, E—72589
SNIUKE LI & L7cds, Rietveldfif#ih T3 E =B
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SNBVIGEWNH - oo BRI, KL OH D T ids
HOREEEZ B, Rietveldfifthric & 0 ko o IERE RO Z
Mk, KINKOIERER O BEEER 5 FiksiFoncuniz
Wi, BREAESEEL VW, TR, F|EOEHCL R IE
G & O ERA T,

3 ICRIYOEIE, T AITK KK DHEE & B2 4g/
emPLl FOHEGERT, & 5i, FRNDEKROBMEE %
K 31md, £33 oH I ALANOLYE, A, ER, AP
i, WINLEE24g/em’Ll ETh D, HEEATEEE Tl
ENd, K3 ITmd &z, KA 5 2RI FENE LA
TH2HER=IVTREREL 2, BT, B4
(BHE) BHOIDITEALTOVES, TOREAENN TR
KT h 6715 %0 TEBERIT-13, TR T & 0 bR R 28
KEL, 27 2KF0Es», BA (AR G (08
MRD NI, TOTEMS, RIS, KEBRT&
BHORFRREfHINTWSED, KLTs2bEFhTED,
H S5 2AEFROMEITIE, ZDVDOEEIEL RN H %
T ENDbM T,

15000
°
A :Albite
_ Q : Quartz A ¢
{ 10000 C : Gorundum ¢
e Au : Augite ¢
Lo
g 0
=< 5000 A Ap C
Au A
A ¢ 0 a0 g
0
5 10 15 20 25 30 35 40 45
20
15000
=] 0 ‘
A :Albite ¢
Q : Quartz
@ 10000 |- G : Corundum
S
I
& C
&
> 5000 ,
0
5 10 15 20 25 30 35 40 45

7@
X2 KIWKDXRD/NY —
+ K467 FEREE 701%
T K544 FEREE 915%

X2 RietvetBHICL ZERBE LMY EE
FEET SHEE (%)
(%) AE BRA | PHER|EKRER BA 2E5 Zofth |

448 88.4 33 23 0.3 0.2 KER 1.9

467 70.1 1.8 45 6.3 16 @ﬁiﬁ 0.7

468 74.6 6.7 14.1

471 84.5 3.8 1.3 59

482 84.3 2.9 44 26 0.3

496 68.1 5.1 54 144 0.5 hAY 12

519 90.1 0.7 55

526 75.6 718 143 0.3

528 90.1 1.5 1.1 1.2

530 88.6 2.1 1.8 2.2

531 63.3 0.6 334

534 58.4 08 16.5 21.4

538 739 0.7 21.3

540 87.1 0.6 2.1 6.3

544 91.5 0.3 0.1 2.1

555 51.1 6 415

557 51.3 38 428

558 72.8 0.7 48 16.7

566 50.7 6.2 40

572 68.6 8 20.5

574 75.1 5.6 3 13.7 05

580 71.7 2.7 24 19.5

581 60.5 103 25.1

598 93.6 0.2 0.6

osaru 46.6 13.3 349 AR 3.2

=3 BUMOEE (9/cmd)
finHa Rk

SR (2.4)

T AERIE SN
RE27.DVARMNSAM23, M)A 23
ERA:262, [KER:276
ERA:26. ARG:3.3. 2ER:33

¥ k|
ASAb, A FA L AADZA:2.6-2.8

x4 BRUKOZELEZE2.49/cm LT OEE
2.4g/cm’BL T .j: 4 24g/cm’BLF L.J: 4

BR  Twem | @wemy | B® MEW | (g/em)

448 87.46 2.45 531 65.34 2.54

461 93.17 259 534 89.68 257

467 88.31 251 538 94.44 2.48

468 96.71 251 540 95.37 251

471 89.05 248 544 83.44 2.37

474 13.23 2.63 555 5358 2.63

482 84.59 242 557 68.01 2.63

486 74.83 2.59 558 74.35 257

496 95.17 247 566 64.14 2.58

516 62.78 2,50 572 92.41 247

519 92.31 2.40 574 88.72 251

526 93.55 2.49 580 85.80 2.48

527 73.85 248 581 89.80 247

528 92.81 242 598 96.61 243

530 92.64 243 osaru 51.75 2.55




—0.lmm

—(.1mm

3 ERSBROBMBEHRE
FipF (L) - FT=08R (). EX=1LVEE (R).
AT (L) - T2 ER (). EX=1LVEBE (R).

X 4 1cRietveldfi#iric & 2 JFE & & HRHEEC K DK
P22 Ag/emPPl F ORI FOEIS OBRE RS, F5D X
DB 5N B0, HHERK0.TIRE TH D, IEOMHBNIED
iz, LIS, Rietveldfiffiric & 2 IEGE &I Eik ik
KL BIFEMEREMIGL TH D, FEWEEEM R Y60
T B LKL oo

—y =9.1756 + 0.7603x R

8
1]
o
~l
[=3
a
[=]
©

8

8

&

Rietveldfi##fic & 2 IERER %)
N
o

0 20 4‘0 60 86 100
HBE2. 4g/om’ L T DRF (%)

4 Rietveltf#iTIC L 2 FREELERBICKI Uk
2.49/cm*LUF ORIFDE|E DEFR

3.3 RYSURIGHEDFEM
3.3.1 ENRIZICK 55

X 5 IZEN196- 5 -2005 Methods of testing cement-Partb:
Pozzolanicity test for pozzolanic cementiT & % L% D
Sl AR Y, CNEMERILHOFERTH 5, £ A v b +HKIL
R+ KRB 240 C Tt & (et S &7, Al L, AT
S BKBAIA A v EN VY A F v EFENT ., 2O

ALHRETAR O W FTRAE TSRS No313

FEHRDS, Ay g A viafiihiio Bics g Ry 5 v
I L, FEThUudRKIBkEd v LHlsn s, Kho
FREH iR cd v, ARG oL, TATRINMES
n LR E NI,

16

RIS VRGIE %

12 |

b AL L (mmol /L)

RISVRIEE A

0 L .\ L L
30 40 50 60 70 80 90 100

KEEIE¥A A > (mmol/L)

5 ENRRIEICLBKRY S VIRIEHRE

3.3.2 E&-7 I AHVUBRERICKZFME

-7 VA ) IRIREEIC L DR I MEREE S ITRT, &
D5 RIGHE ORI & 0 RIGAEAE L, KKK T
FEAEKIBES, A VI ﬂ%é@ﬁﬁﬁ%mbto

x5 BR-TIAHUBRECELSZENURDRINE

RIGEE (%) | RIS |RIEEE®%)
158 60H KILER
448 35.0 50.0 4.7
461 32.8 58.5 6.7
467 39.5 52.0 1.7
468 39.6 475 57
471 34.7 46.1 10.5
474 41.8 52.3 8.0
482 34.3 52.1 5.4
486 27.2 49.2 7.7
496 324 58.2 49
516 324 60.4 3.1
519 28.5 56.4 3.4
526 32.1 65.9 1.9
527 420 61.6 5.8
528 384 60.0 7.0
530 29.5 59.1 5.0
531 43.4 63.5 5.1
534 39.5 64.1 3.7
538 46.8 66.3 3.8
540 34.8 57.7 3.3
544 484 60.3 3.1
555 472 62.1 5.8
557 54.9 61.6 5.6
558 53.5 63.7 5.8
566 491 64.7 5.0
572 49.0 3.6
574 439 64.1 29
580 44.2 53.6 2.8
581 56.6 62.7 28
598 74.0 66.0 3.1
osaru 41.7 55.2 6.2
AN 97.4 98.7
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X 6 1Clg-7 v h ) IEERERTR O KUK & £ OB DO XRD/ Y
= v ERT, TV ) BRI L D IERED N —E—
7 (HfE, &) B LTsy, AEEWEL, FEEEH
(75 2M) Benw EniEREsNT,

15000
2 10000 |- ]
s
o
@
&
= 5000
B-7 L)Y BRN
o L_m-7aavEne
5 10 15 20 25 30 35 40 45

26

K6 KIUKEEE-7IVAUBREREDXRD/INY —

726 1Tl 7 v ) IRIREIC & B iR E o (LA R %
R BR-T VA Y IERRTR D KILIK & T DRRE Dbk
» O AETEYIE ORI E R L 7, 6 2 S KILIK DR &
FAMYIE ORI EC —B L TB b, KIMcHFGT 5K
#3520, KIKRH 5 2L Lz b 0 SN 5,

R6 B-7IAHYBRECKSITAEDEOLEER (%)

Hilz 448 482 516 555
s | 5 e {13 g [T | |11
Na,O 3.2 3.8 2.6 3.9 2.8 4.9 3.3 4.7
MgO 0.6 0.6 0.6 0.7 0.5 0.8 1.0 1.2
Al,O3 15.8 14.2 14.4 14.3 14.8 15.9 17.7 20.0
SiO, 70.2 73.0 72.0 70.0 70.9 69.1 62.0 60.0
K,0 2.9 3.1 5.7 4.5 4.7 3.5 0.7 0.5
Ca0 1.9 2.2 1.3 4.7 2.1 3.3 7.0 8.1
TiO, 0.3 0.4 0.2 0.2 0.3 0.4 0.7 0.5
Fe,03 3.3 2.0 1.5 1.0 2.4 1.7 5.9 4.4

3.3.3 KUK @ﬁﬁﬁ@&mﬁ

BT KILERB, BARRIE &M & KUK O UG D
B %2R 9 lf»b@“f\T@)\lJJ . BAERE T DT
PR, OBROIEINNEY b vz, 40CTE, 91IHLIET
SUSH DO VENMSREE & 15 - 1oo F o, KINIKFEEIC X 0 RIG
TRFE S HL L B A 20 S 1T,

P bir Sl — 7 v Vs, KRGS L
THETHLZ EBbh -1,

50 |
40
S
W 30
2
& 20 | ——K-20
——-R-20
10 |- ——A-20
——H-20
0 . .
0 50 100 150 200
#ig (8)
50
40| |
g
30
E ——H-40
& ol A4 |
——R-40
10l ——K-40 |
0 . .
0 50 100 150 200
i (8)
X7 #EEKUKDORIGE
4. BhHYIC
biEENIC TR 2 KAHEIRTH 5 KILIKDE, JlE

IS 2 EEITV, T2 ) — PHEMME L TORIH
HIREVEICBE T 2T 21T - 7B R, IRD Z L dbir - T,

1) KIRHIZ 13810, « ALOSEHENEZ L, Kiia s 2%
EHLTEBY, £V 5 v ELTIERATE 3,

2) Rietveldfi#tric & 2 JEEE B T HE T EEIC £ 2 IFRE R
EIGLTHD, FEREEIIMRZ YLD TH S &M
Wrltc, Thuckby, KiLA 5 2E&HEOHERIAAIRE S
-7

3) ENBIt&Tid, I~xTokilkalklc [R5 v RISk
Bol EFHIisn, RV I vEELTHHATEE I EN
KOVl

4) KR DOBURH L, BE-7 v h ) EREIc L O AlETE,
MEOMEITE & bITHINL 72, Bk— 7 v h ) AR
KLLFK @&Fﬁ%ﬁ&tfﬁﬁf%éu&@hmoto

5) dbiEN O KIIKE, 3 v 2 ) — F ~OFHAD A& 75
D, AR LicEETE2EEL 605,

— 100 —
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A EF

AT T U2 ICPRE e, XERmPrEeE i,
INISMETENTKA O IR BhFEIC L 0 Blisn T L
oo TR LTIV LE S,

51 RSk

1) EmEREE a2y 2 ) -~ oRESmAM: UMSEEE
AR I 3], B ik,  (1995)

2) WAERE D v 23y s ) — b O E T OEMLOR
W, 3v 27U —b+I%, Vold42, No.3, pp.38-47, (2004)

3) ACI 232.1R-00 (Reapproved 2006), Use of Raw or
Processed Natural Pozzolans in Concrete, Reported
by ACI Committee 232

4) BE#E] D LodaRM LT v ) — » FlEAIM 0B
FRICBHT 2098, J.Soc.Mat. Sci. , Japan, Vol.48,
No.11, pp.1300-1307, Nov.1999

5) KRR, BIHes, KFE#: 7547 v v a —t
VERKENC B BT 54T v Va2 ORIGE, 4 v k.
a v )= b, No.b3, pp.96-100, (1999)

6) ASTM C618-08a Standard Specification for Coal
Fly Ash and Raw or Calcined Natural Pozzolan for

Use as a Mineral Admixture in Concrete

— 101 —



ALHRETAS O RO TSRS No313

<4 7 a X)L DRIBIEEYE O WA 5 E5)

AT Esh, PR B EW W], BBA i, a8 IR G

Adsorption and Release Behaviors of Root-Promoting Substances on Porous
Silica-Based Ceramics

Tatsuhiro SHIGYO, Takafumi NOMURA, Kenji YOSHIDA
Yuji HASHIMOTO, Hiroshi KANI, Tohru YAMAGISHI

1. BL®HIC

i, fit, HEL, 454 23 0nEdTEE

JLUE, dbb, HEFHA X~<A 27 0x— VO
EEHT B, WEMEEE L THETH B, RKAREL T4
M, BEEA T A N SN EHIE, KERE TR B I
H 50, MFEENEREEGSONE T Eho, LRI
IR PTOAFNARETH 5, F1z, ENTETICILiEER
PEHR & AN D HAEI CrEt 4 2 EERAHBEHRT L b 5,
T4 ZOMFLICEEINT 5, EBN7fGA 4 v 3MREPIKSY -
HAWERERRT T &S, MR TED S TN
BMY, WM, SHETAREMREE LTRIanT
W3,

fo¥h, B ZSEYREAM (KRS (akg, i), MFRMA
fb&m 2 (E50EE), Bz () sEaqe L,
St TiThbNn b5, Lo LI, \BESHIcEd 57 v €
= TREERD, BENFIIBULY+ N1 ETYZA LY Fa
o BHBRAGST VO FARME I S s E AR ET B, MBIV
$ 5 5 OHAHP T OFEM DO ELNIA TV 5, FIREHEYHE
L3, REYIOEENER LIcE S 3 2 Yk R o —fE

B A & LTV 2 RIENLOKA DD 010, RAH iR
FARMEAEER AL S M B IR0 B DI L, i AR
GEEREIHFEF LA BWEAZEC S RVEREORE) LN
TOMEREZMETE L ENEETH S, 7, BEET

HEY WP
AR AR RO L AR R b - SEERIR SN R O
BgE CFnk24~254E)

OWFHEITIE, EHSIIESThN TV 3 %ESR (W & %
HHOFR) TOWEIKL, HEmion & L TEE»ES T %,
ZD1W, WEM —EEROMAEIER AT, WEM &
IR, A A O EIER S BRI AN 2 0B H D,
EFICE LR ENS TV B,

BIBARIC L 2@ERMHEEHKE L, T0o—EE L TP T
DYVE DR BB M 21T - 7o 2 FLARME R MR A
s A7 ST AR L, BRI E T 2 IR EEY

ZEMICEEAL, EEHEMA~ORBOEEES X MR
BHFE D H Iz > W TRET L 72,

2. RBAE

2.1 BREMOF+S05UE—-Va Y

aEme LT, v asry By ) v TALFEHERCARI
ACT Q3;SSQ3), €454 b (v —HHEHSZ-640HODIA ;
S7Z64 (Si/Al=18), HSZ-690HODS3A ; SZ69 (Si/Al=2307C,
KO BUKIE)) VI,

BEhbEA o4 b)Y L, MFLAROMMEHE L cH
NWEHEHS (BN Y —v 7727 b ) —8D)DDEAK
(TZWS) ZH\\ic, WAL ERE1: 1 TRE, Mk (20
mass%) %, KOEE - ITRBSE D020 §HE LT
BontehEzEeT 4 27 RL oy ¥ =1L DER 3 mm, EX
#9 6 mm O FIHRICEIE U 7o (BB L 72 (41340°CT24 h
L7tk ZESH, 600°CT 2 hBERL L TEAIEEB T,
WM IC>WT, XEEHT (XRD) 1k b AERAEEEE L,
BRI E BB THMEE (FE-SEM) 1T X b MilkEE %
B L tco 2R & LT, SEHH AMEDEIT L 25
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LA GRILESMG) EREMEONE, Kh7 v+ 2 72k
IZ & B5FLRORE %1T - 7o

2.2 EIRREYEORRELENTTME

BHFHCHGE IR 2 2 & T, MYORBEELE, (5 -
HEAZRY, NEAMNSE 28R EEEE LT, 7=
WEE (PLA ; Phenyl Lactic Acid, 43 FzX @ CoHgOs 43
FE 166 (K1) ZHVi,

OH
HO

K1 7z=)EBO#EERX (0.9nm)

WA H) OFHITIE, 150°C (¥ ) A 47v) F713200°C
(A 54 b)) TAhEZBRIEREM %, PLAM0.25~15
mg/cm?, 7 T ¥ EREE ik A3100mmol/cm?® (pH=3 ; C,H,
(OH) (COOH),H,0, Na,C;H;0(CO0),)2H,0) F/id ) v
FRtE T H350mmol/cm?® (pH=7 ; KH,PO,, Na,HPO,12H,0)
EM B LD ITTHRL fcraiEic 8 C% /21323 CTixE16
HRE#EE (400rpm) U7, Ak, @Sdigiks o<t 73
7 (UViE, 258nm) 1T & D PLANE B OFEHZELE L O
B &P EEE 2 E L 7, EBEOFEIITIE, 23°C
TO5HM GEERABEEM) /G120 (Gke4 5
4 ) PLAZWEE U cilbl &2 dzite, ZBEKICHAL, [H
RIS PLARGE B O RRFZAL 2 HIE L 72,

3. BRLEE

31 mEMOF+SI5UE—2aY

B 21z, REREHMOXRDKZRT, SSQ3 (X2 (a)
FIEEE, SZ64 (M2 (b)) BXUSZ69 (K2 () dEA
I4 P THBENTSFA MH (@) DHE—#H, TZWS (X 2
@) &, EbE4L A4 PHRTHLELTFA MH, f1
St (AP BLUMNEEEESNRTHZE 27 ) X bNT
A+ (A¥=uCT) #H (POREHTHZ Z Ebr-
Too REREAZA L (K2(d) DELTFA ML, Gk
€474 (K2 M), (©) £ biEEENEL D7,

3, RPN ORIEE 29, SSQ3 (X3 (a)
FRAE W 2P A 7203, JEKT 2 S EEH Fnm
DOERIRKLA > S 1l B 1 — S RHINEE 2 G4 5 C L hibh - 72,
S764 (3 (b)) BLUSZ69 (X3 (0)) TIF, EEH~E

(d)

(c)

(b)

(a)

20 30
BT AE : 20 (deg.)

X2 EEREMDOXRDK
(a)SSQ3, (b)SzZ64, (c)SZ69, (d)TZWS
(@) EIFFA4 b (CaNayK,) ALSi 0, « 7H,0
(A) BE SO,
(W) ZYXBINSA K (F/85=ICT) : SO,

FnmOERIR B 2 W I EHIRKL T TR & B IRk, £
FLEBHEEER L TOz, TZWS (K3 (D) Tid, &»
LEA A MhOT LT+ A TS, Bt umicbi
ZEHRBIF- 1A €, MENEEE ECA IR 2, Bum

DEEHHIEL LT T & B nm D BRIRKLF D & 1K12 A3
s nic,

#z 1, SEREMOZASEERT, 2T, (1) ¥
A4 bE=A 7B ET 5, (2) GEY ) 77 0SSQ3
3 3 nmfhrZdul &3 2208750 v — 7 %2 & DML %=
REN, KEOAHMR 2nmPl FD~4 7 oflichHfid s &n
o, MLAREHFZRBORIMCE <1 7 o fLOFHIICE L
feasiEER Wi, 2L, MNBEHEEGERED 2 V1L
2T BB, TZWSIZSW T A v Lo I L 72D
Hik®B L UBETIATRD IO HEL Lice Thdk b, &R
TdH 5SSQ3, SZ64, SZ69T IFMFLAEREA30.29~0.31cm?/ g,
R 23594~683m?/g &AMk DFFHEER L oo —7, TZ
WS &R & k3 2 EMIFLA R T0.21em?/g & 357D 2
PR, HERmMETET2mYes 8 ~990D 1RELLEWT
Linbhot, BB, MNBHERSTEILES, Lhb¥
& 54+ DAHE600CHERK L 72354, fFLAR120.05cm?/ g,
AR 15mY/ g% T Lo, KFLERIZIT~53%TH b,
S764&S876913 T N2 N53% &£50% T, 50%LIETH - 7o
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R1 REREMOZILEM

Eit*il'% %E?L?é-\:*ﬁ ktiﬁ*ﬁ ﬁ?l:zg § E_bﬁﬂ?lj%

(cm3g)  (m?/g) (%) ¢ (nm)
S§SQ3 029 594 39 | 32
Sz64 029 647 53 | 03-07%
SZ69  0.31 683 50 | 03-07™

0.21 72 0.3-0.7 13
TEWS 5200 78°) 37 1 BsuaTo

a): AZ0O41E, b): DHi%, c¢) : BET#%
S764:Si/AI=181=xt L TSZ69IESIAI=230T, LYEKE

TZWSIFEA S FHE(0.3- 0.7 nm) EHNEBEBEEE
B @7 nm) DNAE—FNBE—IMARERTS

3.2 BREMINOERITEVE ORELETM

41z, pH=3 BLUpH=TITHBF 53SQ3, SZ64A~DF
RIEEYE (PLA) OWEROEREIZRT, WFho
pHizBWTd, SZ64 (K4 (c), (d)) DIHHMSSQ3 (K4
(@, ) £ bWHEEN RSP -7, X1 LD, SSQ3E

e & SZ64DHIFLARE, HEBRHEOMEICEZFLENR SNT, %

sl

5"*3@? k fo, Wik B8 GALEDSWERI R THE RSV L

Y P - 75, PLAGWEC I 3 nmod A Y FLE D $0.3~0.Tnmd <
A7 aflOFMIFE LW EWbhoT, HTFH 4 REERE
95&, PLARBES#EARICKRELTWEEEZ NS, &
7o, MIFLBEPEE O ERIGEVW <A 7 aflN T, [
EHOMFLES X OWEEMO R T v v v VENRER AW, Z
D%, WEEOWE T %)V ¥ — B & O EEMOHAIEMH
HbFELIRELBY, BEEORES B EHfEEIN S,

SSQ3, SZ64, WIFNITBWTH, pH=3 (X4 (a), ()
DFHpH=T (4 (), (D)) L bPEENPKED -7,
fRPE N COERRAIN DA 4 » OWFE T,

S—OH+A +H =S—A+H,0

ZCC, SIFEMRERL, AL A v
EVWAHKIEMHET B, Lich-> T, pHAEWIE EIGD A
WCHED, BERNPRELS B -7cEZEZ OGNS,

P E EICES 2RI VL TIE, SSQ3 (X4 (a),
(b)) T8 H, SZ64 (M4 (), (D)) TIHLIETH -7z,
YA 54 OGO TH 5 12w, WEE OILHHE
HIZH->TVEHDEEZ LN,

X 51z, SZ6d (K4 (o) 1TiiY) BXT, XvBkHET
& % S7Z69~DPLA DY D EFFZ L% R4, SZ69 (X5
(b)) OFHHS7Z64 (K5 (2) L0 bWHERMBKZ VT &M
HohThd, I6HHTRN TS -7, £1 XL, S764
ESZOODZ AL ICHE R AEM R o NIV Lo, A
TORICBWT, E— 7 LR MALAR, HhRmi,

X3 KEREHOMMES SHLEDSEERICRIETHEBINS W EEZ 5NE, —7,
(a)SSQ3, (b)SZ64, (c)SZ69, (d)TZWS PLARBUKIED # v £+ o5 (—COOH) IThnAi T, Bk
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o7 2=k (CH;, ) 2HLTW5, i, i GRE
Ky oftEREmwoT, WE (PLA) OWHEIC & - TS
Mok KW EDIFE L, 20k, KoBukittd s
SZEITOWEEMRNE L Lol LRI N 5,

T ' I ' I
6
By
£
?ﬂ
= 2
0
0 8 16
BFR (day)

X4 HKEEEM\DOPLAREEDEEE(L
(@pH=3& &LV (b)pH=7, SSQ3
()pH=3HB LY (dDpH=7, SZ64

RiERE 1 23°C

KEE (mg/g)

BEfE (day)

K5 BRKMEREMNDPLAREE DIERZEIL
(a)sz64, (b)SZ69
pH= 3, RERE : 23°C

612, SSQ3 (X6 (a), SzZ64 (K6 (b)), SZ69 (X
6 (¢)) 1Txtd 2 PLABCESRAR (23°C) Zmd, T,
SSQ 3 Tld 8 Hffl, SZ64% L USZ69TIFI12HR, WIHHEE
%0.25~1.5 mg/cm*IcZ(L S CPLAAZ N E S H/ L ZD
BEE AR, WEEEMENCE >t bDTHh S, WIND

S BN B ic OISR S BIN L, R o s
oo WoEM &R & WG BRI E 2 S 8 551503
7ZHoVTVREAITHMT 5, 51T, WETF— 5%,

I/W=1/Ws+(1/a Ws)(1/C)

T, WIRPEESE, Ws ks, a3l

e, CIlEPrisns
WA, $bb, K6 (@~ »oionsd (1/0) O
B4R, (/W) oflxftdic 72 v b (Langmuir 7
gy b)) Licklh, OENHEMRBEGRMSEL L, Lich-
T, Langmuir®FEEHIC & D, PLAIWEM RO KE A
MICHAFERAE LTV LR HEFETH B, i, EHEE
AELCTEON U (1/Ws) IS4 T2 &m0, Ws
(Fafncg ) 25 L, SSQ3, S7Z64, SZ69DWsidZ i
n4.4, 6.9, 53mg/gTh - 72,

FHREE (mg/g)

30 | —

20 - -

FEREE (mg/g)

0.0 0.3 0.6 09 1.2 1.5
FHi=E (ng/cm’)

6 HEREMICXT SPLAOREFRR
(a)sSsSQ3, (b)SZ64, (c)SZ69
pH= 3, RERE : 23°C

W EM NDPLADWE ] %2519 2 7%, 8°CF7/cid23
CTSSQ3TIF 8 HIEl, SZ64# L UFSZ69TIF12H I &+
TSR 2 ER% L, Clausius— Clapeyron D=\,

— 106 —



AH = log(C,/C)R/(1/T,—1/T,)

22T, AH BWFEE, C,, C, RE—FHkERERT
SPHTEEE, RIGSUATEEL T, T, 3N EE
D OIEEIER L7, SSQ3TIR TkJ/molTH b, WHEE
RRIGVIERCE LS b, — 5, SZ64, SZEITHBWVTIE
8 CTOWEREM2ICOEE LD b/NESh o i, TEE
EHEHT B EMTER LT, TOFERELT, (1) RE
ok, WEBF EREMORE (FIZ IFPLADIE
Ko, KEs, BAERE) PEMLLE, Q) BEZlCX
D, PHCERICET 2RSS ST, (3) ¥4 54
b AVKEBENCIE U, WEE £ 7o SRS O REE AL
Licl e EMELONL, slSEEREITL, TERD
FHB L OWEN ORI Z1T 5 TETH 5,

3.3 &REWH D DFERITEYE DB E 2T

K7z, pH=3, WERE23°CTI2AMPLAZ WS s &
7287269 (X5 (b) 1THAX) %, ZREIKIZERAL 7o & EDOPLA
DIREROERZEZRT, &y, PLAZ 4 HE»T
THRIEANBEEL FO% S L, £h DM 5 &
Tt M5 () L0, WERN6mMg/gTHbHI L%
HRI B L, HLOERRKIRAT B LHUBEST 260D L
FEALoNb,

By
oo
E
%
E 2L _
I REFDRE
% e |
I . l . 1
0 8 16
BER (day)

7 BRKMREM DO DPLAEE DRERZEIL
$769, MiERE : 23°C
pH : & AE%3.2 — 3.9~43

P&, PLAOWEICX, pH="T7 X0 &pH= 3 Okl
TAFE LS, WEMELTE, » VLD b=A 2 0fl%
HL, poBUkETH 550, BEIRGEENKE 5 EH
ThHbHIENb-t, 2L, w47 vflaBGT 5k T
PN EREIET 3£ T, LDEVIERZMNEE 4 3 HIic
HEMWMIETH b, SIIDELE, Wik, AHKIHEAT

ALHRETAS O RO TSRS No313

5 &4 HED I TRIKEEED FE2RGE Ll Eh D, ¥
HUEEYEEHF & L THEHETH D EEZ ON D,

3.4 EEXRAEHEMDBER

AR SHEREME P B ICEBN 245, 3 2 F BIERICER
SNZBRENFICBY 2EMEIHENTRZ VL, ABEMIC X
DEOSNIHRARIC, 32 MAITTHM TS 2 RIKERE
@bﬁﬂ%%%?%u BHERTD 5, BUKMEE WS A
T, FIZSHEMORIPEETH L EELLND, L
»L, BEEEL TV 2EFLO TRICBWTE, M2
KtTh s Lk ong, 2T, HKEOMEIOHRD
STZWSIKEHH L, = OPLAWIEZE) % 340 L 720

X 8 iz, pH= 31 kiéﬂN&«@HA@W%%@ﬁﬁ
ZAbAERT, TNLD, 2 h TWENPEICEL, TD&x
OWEEIZ0.13mg/gTH 5 T ENbh - T, G E
95 &, PENGERICOET 2R E L B o7, BEES
Br~HEno 1 LF LS,

X 91z, TZWSIZXId 2 PLABESRE (23°C) 2R,
C ORIEFIPHTIE, RAFEAREICHA) L CEBIC ST
HHenryzUTH A Lic, TNUE, K WA KD 5 O
HEVIEELRTOWED L TN T 508, T TEHE
HicMTsEELZOND,

WAEEIC OV TR, 8CL2CTOWMEHRBITHELEDN
Ronispotcicd, GEPERBICIREERTT 2 &
MTERM -T2, L L, TZWSNOPLADWREEMRE L
NS -2 EARZEST DL, TZWSTIR, TEHB/N

KL, TORDICHEHM T ENTERL-TEEL LN D,
I ! | ! |
0.8 b -
G T 2 S -
£
w I ]
(i}
’0.1 Lo -
0.0 bood -
| L | ] |
0 8 16
B (h)
M8 EERABEENADOPLARERORISE(L

TZWS, pH=3, ®ERE : 23°C
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40 e —

3.2

2.4

1.6

FaREE (10 mg/g)

0.8

0.0 oo —

0.0 0.3 0.6 09 1.2 1.5
FHEE (ng/cm’)

B9 BEBEXAEREMICXT SPLADREEFRIR
TZWS, pH=3, ®R&ERE : 23°C

X101z, pH= 3, WERE23CT12 h, PLAZKE S &
72 TZWS%, ZAEKITHEAL & X OPLAD & EOFEH:
ZAbERT, Thdb, TZWSIZ16h P Eh T TRIEE
JELI LA T 2 C &R T E 7o, BidEE L TIRIERIC
INEWETIR S 20, RIKREMBEL LTthh, BMELT
FIHARETH 2 T EHURIE & N7, WEFELD S, BT
W& S & 2PLAKIGROWIRRBE 2N 5 2 &,
Btz S X O AEER R D MK NS 5 2 & T, Weliirs
EAERINS Y, WERLEOER S S EERT s &n
TEHLEEAOND, 4b, BENITOUEE & EITHM
LIS, MBI EITS TETH %,

REE (10 mg/g)

0
| L | ] |
0 8 16
B (h)
K10 EEXZKREHRENH S DPLARBEEDEEE{L

TZWS, B&ERE : 23°C
pH : & AE%3.2 — 3.6~3.7

4. F&0

SERAEEHNE L, To—ERE LTS TOYE UL
ERHFHE 1T - 720
FLA, WERmE S ES T, <PLE, ©— 2 Mg, &
DI BKEED S 2 B> ) #7010 (SSQ3), ARk
A 74 b (SZ643B L USZ69) ot L, EERICE T 5 TR
(Y (PLA) OWGERE Zi#~7c & T 5,
s PLAE S ISpH= 7 £ © bpH= 3 O~ THEInd %
cEMELTE, A VILED A7 aflEEG L, hOB
KETH 20, FNREENRKECHD (SSQ3 4.4
mg/g<SZ64 : 6.9mg/g< <SZ69 : 53mg/g) HGRITH %
cfetZl, =AU i EET AMET IR EEBERICET 5
£7T, KOEVERH (8 H=16HL L) 2#0EET 5
s SULRDBPCERICE T I/ v
T EBbD T,
pH= 3, BEHRAE23°CTI2HMPLA%ZWAE S & 72S769%
HHKICERAT 5 &, AHRD I THRIKENEREDI 2 &
L7

B o2 EMICbEA LcE 25, BEREME LT
AHETH B T EARIRE N, MEEREHIC LD, WiiEREE
s, R E S L ORI s 1 5,

I

AWFFE D Z AL O 5l 0 —iB 13, A EEAIKAD
TSR T 2B IR IS 2E 10 B W TRl & M7 BB 2R s 2l
TEEBICLDEMLUE LIz, ST LTEHFVIZLET,

51 RSk

1) TR il ails - HARDZEERK, 919
PP., (1992)

2) B ¥4 A b ELIEEE, €454, Vol3
No.1, pp.3-10, (1986)

3) mRR O HERREIEIC B A RAREA 4 b
ORI, €454 b, Vol.3 No.3, pp.12-16, (1986)

4) HAFPNIRBLEYIHIE S 111R B « RREA 54
NRIHFR ORI - RREA 54 b —FIHIch Iz >TO
oA AL —, 306PP, (2006)

5) HPRIBRSC « SRERE - TREGIT - SHER] « kRS -
A — S RERETERM R D BHTE & IS — Dol S iRk
I & 2N« H ABCERBEHEM L O FE —,  JLifE s T
SEABRIGRE, Vol.303, pp.81-89, (2004)

6) ZHABEET - {2 RIEE - BABES - HHER] - PuTE
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)

8)

9)

10)
1D

12)

13)

ol « TR C EhBEA T4 b ERIE L KB O
TSR, b T SRS B SR R SR HH 51522008,
p.10, (2008)

BT, « HHED] « BAESC - IREFE - TREES

ARG LR R R AR REEE, .19
(2012)

BATESL « HHER] « EPRPESC « AT « TRRFIE -
TR - RREA T4 AV EZAEES L v 7 R
DEIZE & FARMEEYE O Wi Rk,  JeiE . TE R
B, Vol.309, pp.5b3-61, (2010)

Yoichi Mikami « Hiroyasu Takahara ¢ Hiroko Iimu
ra * Akinori Suzuki ¢ Saburo Tamura : Several
Synthetic  Hydroxy-acids as  Plant  Growth
Regulators, Agr. Biol. Chem., Vol.34 No.6, pp,977-
979, (1970)

WO 2009/104405 A 1

UCRRRG— < AJ1DZEHE « PIERARS @ g ORlE, 3, 223
PP., (200D

FRpE S« SHEE « M « SHEER] « MZEHE -\
WEIESL « FEA AR SPak 4 LRI e IS CbimiE
ST EERERYS < JbigE T N B A AEHEE T O
SEAH & EIRFHICRE T 2 5L, 26PP., (1993)
JRMHHE « SiEiE - 4 54~ RS, i, 330
PP, (1995)
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NAFRIZZAFINVDY Y AL 72 NVITHEIT S
F B I R P 02 B 1 F 3 B AE 2 1) O st SR

LIRS

Effect of Chain Extender on Mechanical Properties
in Recycling of Biopolyester

Hiroshi KANI

F—O—F NAATIRF w7, NAR)ZZXTI, =T )TN HA TV

1. BL®IC

B AI20026F 12 HICHEE L T4 4572 /7 v ¥ —§RIEK
Ml T, NAATIZF v 7 OFHOIERDS R &
Nice WEPEEIN TV A{LABERO A ZFEE LT
7T RF w7 DR E fF—E A HAERREIS N 4 < &R
Ik > THETENE, LABERDOHEDHIRE Kiho
TRALik RIEE O LA ZMGIT 2 C EMFRELE FEZ Sh,
b T ORIRDBEAITITDON TV S,

BEBELREISNTVWANA 75 2F v 2 LT, £Y
TFLy, RYyFoELrysrzyr—b, EBHEEY) =X
F, BY)TIFRER, R)IFLVEREHEEREDT
Thh, WEMTROE AW EMENERO @2, &
B TROIKSRIC E DK 1ITRT & 5 o bt %
HHEERF->TW5,

WV\E—ONW+H 0 E\/VV\(IE—OH +H-0AV
0

1 RUZTZXFILDOMKDR

FIEAN LY %4 2 VOBICE 250 PO L, 515k
BRE DHERE 1L SRR B A 5 20A K ST, A
RlEF O REEEK T 72 SRR I0 TR IC b BA 52 5 2 L5,
faREmn TOBIEI TR, FrimomE 2 M3 284
CBVWTHFEHOBIRICHEST 5 ENEETDH 5,

Beleticibns RNz Frvrrrzer—1r (U
T, PET) EXV 27 VvD—THY, 1V YT K—F

L AT
HMEEZ CNA AT I AF I DT ) T A 7 vicBd A0
7% (CPR%24~255EF)

P RE: VR EOLERERAE & (LAY E G S €
R HA 7 VFOREEHNE LT, HTREREIT 2k
BHIONTOELED, L LENS, "XMATS5ZAF v 70D
—ETH BIENIEA ) = 27 vE, 4], TDE L AN
DIRBMMER R A iR 7 5 2 F » 7 & L CBE%E « [ X
NTEIBEE» S, THEO=T Y TV A 7 VidHE D
MEINLE D o1, Gk, AMRT I AF v 7 ICEEHED S
Mk U CEERSHEINL, & ctbOBEEY) o i EhskE
MLz, AR 7 5 2F v 7 EABHICEY) LI LD
BHAHTsZEM kO ONDE EEZ NS, AWETHE, N
AFHEY)ZZFADZT) T H 4 7 VEIC[EE 72 5 5)
FEHEINT I K 2 UMK N OREE RIS 2 7o, ZEBAIOfH
ick v Ulrs e FE RS L, PIHIRT 2 &/ MR
A, BEZHERESZMES EE2HME L,

2. X8

F Ui, milOBRHIRAE (LI, <v oy b)) 220 F
FHOWT, FHEic LB 2R L, SEDR %=
ITOHIAYIEG 215720 #e\0 T, FHYIIELER 2 O 7238
FAEEBEO<F ) 7V 44 70 ERBRICEIEL, ZUE5O
GEEFNTH I I T Y MTIIL AT - 70i%, ST
I TRl 2 FR L, FAETRROYINEN O 2 L ZUER O
TSN R 2 MEE U 7o sl 2 X 2 128 T

2.1 #HE
NAFR)T2FNELT, RYAE (2=Fr@% 5
7 < v 7 TE-2000, LITPLA) BXUHY 7FL 47 v —
M (BRETEWE v+ —11020MD, LLIFPBS) % {dH
Lco WINGHHIEH OB L — K Th b, 38,
4 A< 2EFEE LAPBSIEARIZBFG TS 5120, S
AT ER D & D 2 L 7o
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@B ‘ AT ‘ AT ‘hﬁﬁﬁﬁ%ﬁu@ﬁ“ @Eﬁg
W
it
‘ #y ‘

X2 HEoiRn

fERE LT, =R VvERESHEEE CINEPO), 1 v v
74— bEEHERE CITISO) BXUH VRV A 3 FEE
GEE (LLFCAR) #H\Wic, EPOB L UPCARIEA Y = F
Ly F L7y L — bEMREE LT, ISORHEERIMAE
FlELTHRENTVWE 5D TH 5,

2.2 FHamDB

KT T 2F v o I3
09,7 WS 11!
EC100SX) % fw, #
A — A —HEE OIS
PR 3 1TRd 2 HIE
BehH (JIS KT7139 % 4
7AD) Z{EBL, itk
AERICHE L 7o 3B, M
Bk ch i
ZOFEHIICHL, o
7IERHEIRIE U 72V & S i & & b IR ICRE L,

B3 mELISEMNEBH
& :PLA 7% :PBS

2.3 UBA U NEELZBRE

PrrEatBaic it U 7oalBR b A e (B — 5 1% P-1328)
Ik DRERICHE L, PLA® X UPBSE $1280°CT 6 HEf
DI FBEZEEGIE AT 5 121, FOEE, b5V EITEROLEE
A&z iR R CRZBEMME. TEM-26SS) 12T
L, ZHEMIEB L UH~<L v MEET- 720 FEXL oy b
(LDBE, 75 2F v 7 OUBHNCKIEZ V2729, SHEIE
ANCTFEEZE R U, Fibh & [alpk s 3B A & (ESY U Pk 3k s
BT o 1oe B AR O JIE 3 7ARUSIEREEE T (Malvern
Instrumentstt# ROSAND YA vF 4 E5 Y —L % £ —
£ RH2000), 5[5k S o RIE (E T REM B (00 25

VERREYL  #+ — + 7" 5 7 AG-250kND), frmx oflE Ty
REB AR (LRSI ERT S No.268) 2V, Zh
FNHARLERKRICED O N FEICHER LT - 72,

3. R

3.1 UHAJINIRROEAMBENDRE

TIRAF w7 DEANKE RS FROEEL L0515
9, BB LM big a2 2 HEELHIETH 5, F1c,
TBRMRIED BTN 7 5 2 F » 7 (ZIR IS IE= 2 — b ViR
KTHD, =R ZEAMEE X DET 5,

2 [BIERIE 24 0 & L 72 PLAX & U'PBS D ¥ A Wi — &
AW OB E T hE N 4, K5ITRT, Lok
KBV TOIRIEZIT O MICHENK I LTB Y, MK #Ic
LONTEMBETLTVWEEEZ SN D,

- #H&@ - #H&@

-o- 1@ERkS -Oo- 1@ERk&
o o 2@ERk& = -o- 2@ERk&
» »
: &i&\k\ : K\K\\
u M N\
§100 § N
3 Zoop 1
P P
10% 10° 10° 10° 10*
TAMEE [1/s] TAMRE [1/s]
X4 PLADHEZRI K5 PBSOHMEZR(L

AIERE : 200°C AIERE  150°C

FEIER I FTE R OZER Z A, 2 [\RIEEZ# 0 L7
PLA® K UPBSOD & AW — & AW OBIfR 21X 6 ~11
IZRd o BUEAI N L 7ok, X TSR L72PBSIT g
ZEPODIRMPA T, DRICEEH 2088 AWREL S |
A Lte T, BIEM TR QMK R & 0 Ul L 725>+
BEMNTEHI E BT 5 2 ETHEES L, * ORERMED LR
LicEtEZoNb,

Vb oiERe o, @USHEHE BOQUEHIZ ) 1 7 Vi
IKINA % C &ick b, HAWHEL 2t & AR & ThliET
XL ENDD T,

HAMHE [Pa-s]
HAMHE [Pa-s]

a

" ﬁhmizfg[ﬂﬂ

X7 ZEEIOME (PBS)
AERE © 150C
2R4EHI © EPO

© ﬁ'/\:ﬁﬁi&gg[ﬂs]
X6 ZEEFEFHIOHMR (PLA)
AR 1 200C
485 : EPO
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-O- 2@mB& 10001

w#

HAWE [Pa-s]
HAMRE [Pa

a9

10° 10
TABEE [1/s]

g

“ t‘hﬁﬁiﬁg [1/s]

X8 ZEBAOHR (PLA) K9 ZREBEHIOR (PBS)
RIEIRE : 200C BIEIRE © 150°C
2245H 1 1SO 2245H 1 1SO

1000

- &
- 2@RHS
-& 018

=]

S

3
T

HAMHSE [Pa-s]
3

HAME [Pa-s]

10% 10°
TAMEE [1/5]

10% 10°
TAMEE [1/s]

R10 ZEEBEFHIOMR (PLA) BRI ZEEHOMR (PBS)

AERE : 150°C
Z215%| : CAR

AIERE : 200°C
Z215%| : CAR

3.2 UHAJIIROGIRMINDEE
HEJERICATEROAMERIZMA, 2B E# DR L 2
PLA® X UPBSO5[iRFE RS 2 2 h 2 K12, K131TR
T, pIEREERE S, B & HEIERFO UGS O AR X 5
REBEEGA SN T,

[EREDIRIEZTTIS - 72 & E OPBSO L EBKrR & & 5[5k
Wi o2z nzhX14, K151Rd, B8, PLAIZOWT
(ZBER L 2 T RT3 B 72 BTG 72 5 IR R & 2315 S h
[AVRW AN

ZUEHI 2 NI 9, 2 BIBRIE & 0 K L 7 PBSO 5 |k
RS FHTROT0%RE £ TR N9 5, £ LZEHRIZ i
U 72ilkicid, EPOTIRIRIMOENEN A S 18 h - fods
ISOB L UPCARICO VT IRIRMEMNIEZ 5 & & &Ik

80

EPO% | 1SO% | CAR%

0 | I H |
s ®Em 0138 0.3 058 0.158 0.338 0.528 0.188 0.33B 0.528

X112 ZEBHIO5RERESADOHMRE (PLA)

ALHRETAR O W FTRAE TSRS No313

EPO%R | ISO% | CAR®

40r

[MPa]

20r

0 N
s #Fm 0138 0.338 058 0.188 0.388 0.588 0.188 0.388 0.588

K13 ZRBHIO5IRERES DR (PBS)

60

EPO% 1S0% CAR%R

40r

[MPa]

20r

R T :
¥ ¥ 0.138 0.358 058 0.138 0.38F 0.58 0.188 0.388 0.588

14 ZRHEHI D5 SREZEE S NDXR (PBS)

500 T )
L EPO% ! 1SO% ! CAR%

0 H H | . |
s MHH 0138 033 058 0.138 0.33 0588 0188 0.38B 0588

K15 ZRHEHI D5 SREEEIHR U DR (PBS)

SAEIL, 038U 72 b0 THE & ZIERI%E O35
SN, HAMKIE DG & ERRIC—H U L 725 F3HA 2
BAIE KNG 2 2 & TG L, Ok EmMRE s EH L
lEFEZ LN,

Pl Eo#ERD S, gIEEMSIC oW T &) el & ol
TGHIZ ) A 7 VEHTINA 2 T &1 & 0 Hibt & [EIRERE I HERs
HR 2 Enibho-t,

3.3 UHA IV INIROEEESIANOLE

TR IS AT E R O ZEE A 2 N2 2 mIEIE 28 0K L 7
PLAB X UPBSO 7 4 V' v FEEMS (/v FHX) 2%
nENMe, MITIRT, S5 S 3 & BBARRNT
FHEE L 2alElc B LT RE B ER R SN d - 7o, 4UEH
ZTRMU B TRPLAICSD  WTRAZXHMERED O 1
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WA, PBSITHFIZISOB L CCARZ G L 725l kl T ik
MEMEA 2 & E biIcfBmsnFEL ML, HridzEn»
ICHZ B0 S T,

DI EofERM S, SEfER L 2EEO MK ) 227
WEYHA 7NV BTHERSDOETRALNEVEDOD,
PBSIZ> W I3 IESE HI TR HR 2 nlgErEDsd 2 < &
Db - 12,

EPO% | ISO% | CAR%

[kJ/m?]

0 |
Pien WHED 0138 0388 0588 0.138 0.358 0.558 0.188 0.388 0.588

X16 ZEBHIOTA YV MEBESIAOHMR (PLA)

201

EPO% | ISO% | CAR%R

[kJ/m?]
S

1l

Pien MHD 0138 0.388 0588 0.138 0.338 0.588 0.188 0.388 0.588

X17 ZEBHOT7AV v MEERSANDOHR (PBS)
4, £EO

1) PLAW, BB LIC & 259 TROKTIC & 0 ERRE
PET T 24, VA7 VIFICHEEH EIcEPOECAR
PERD AZEUIEH WS C &Ik 0 Hib & R o7
Wi cmiEcx s, £/, BlsoRESICHEL#EY)IC
VYA 7 IVETZIPEERTRE LB ERE DV,

2) PBSicBWVWTSH, PLAEREBRICHIEIN LI & 25 T&
DK TIC & O IARKEAMET 9528, ZEREA (FRI12ISO
ECARDERY) ##EULETHVSE I LTk DHHE
[GFEEEDREELICEE T & B, 7272 LRBAIO SR K =
<, BEEEH LIS E I 3B Ic EE R 5 nlhE
Wb b, Tz, VA2 NVICLZYHETRA LN
73, BRIGHIZH W D T &I & 0 & [IFLRE O g & 4
ST ENTE S,

B EF

ARG AT ATBOE AR FEARR B RS (JST) DIFZERk
FRBREMEYE S0 77 2t kD FERLE Uiz, £/, K
HCHA LT I AF » 7 GHERIE, 2 B, A ms
PEREEEE T 1M AT BOUE ARFERARARELERS (JST) o iuseE
SRR 2RI kD, TTREMDERBRR (XA S
RN T KA O TEREFFRIC L v BManE L,
it LTSN LE T,

51 FASCHR

1) B 7 e R A OEE &M k. BV
77, Polyfile, Vol.47 No.553, pp.57-59, (2010)

2) RNKHE « REZE « HAFRIE « WGl @ 1A% 5 UFO R
) = — QIGHER, e AIIFTAER, No.6, pp.32-39,
(2003)

3) WIAREL « i 1E o T Wl - S5 - HERBT i
R 27OV O SR & ARIEL, SRETE SR
Bl AT, No.7, pp.71-74, (2004) 72 &
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S0 SRR BEIT K 2 A RERURE O Bl ARG T

wik Bz, WA &R, b ik

Measurement of the Microscopic Shape of Various Samples
by Atomic Force Microscope

Takayuki SAITOU, Takashi SAKAMURA, Naoki KATAYAMA

F—0—F FETRBAMEE, MEIR, 1 7 2 )o b, AEARETH

1. BL®HIC

PTAE, T2 BB o 2 O Sl 72 MY TSR £ 2%
SN OERAEZ TE TV B, HlAE, fikdtXoXnE
S FTCRIMERARERS F 7 A4 — VLN ONEFERT-EIH O
&, BOc SNTRERSHBKER, THbBN TR
«7b&?%é:7D/1-7~®M&%R®ﬂﬁﬂ£?%

o METIE, SPEEC2EEICE TSR (Atomic Force
Microscope: AFM) %EA L 7o, AZEE$, TR FRHE

OMATZRFT AT HOEBETH 5, AT, TEMEPS
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